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Course
code

Course Name L-T-P -  
Credits

Year of 
Introduction

AU364 VEHICLE PERFORMANCE AND TESTING 3-0-0-3 2016
Prerequisite : Nil
Course Objectives

----- •— r° provide knowledge about various Vehicle Performance Characteristics.
Syllabus
Laboratory 
performance, 

Expected o 
• The s 

varioi

esting. Dynamometers, Wheel balancing & Wheel alignment, NVH, Vehicle 
fuel economy, road and track testing, corrosion testing, chassis dynamometers.

utcomc:
tudents will become aware of the various testing methods of automobiles and the 
is equipments used for the testing of vehicles

Text Books:
1. J. G. Giles -  Vehicle operation and performance, Wildlife Publications, London, 1969.
2. SAF. Transaction papers -  831814, 820346, 820367, 820371, 820375

References
1. Dr. N.K.Giri- Automotive technology -  Khanna publishers, 2009
2. W. H. Crouse and L. Anglin -  Motor vehicle inspection, McGraw Hill Book Co. 1978.

Course Plan

Module Contents Hours
Scm.
Exam
Marks

1
Laboratory testing: Basic engine parameters, Measurement of 
BHP, THP- Engine testing on dynamometers, different types of 
dynamometers- hydraulic, eddy current etc.

7 15%

II

Engine analyzers- for petrol and diesel engines, FIP calibrating 
and testing, exhaust gas analyzers - various types- Orsat apparatus, 
infrared gas analyzers, smoke meter; Wheel alignment testing, 
Wheel balancing

7 15%

FIRST INTERNAL EXAMINATION

III

Noise vibration and Harshness: Review of vibration fundamentals, 
vibration control, fundamentals of acoustics, human response to 
sound, automotive noise criteria, Standard noise measurement 
methods, Noise inside and outside the vehicle, sources of vehicle 
noise- intake and exhaust noise, combustion noise, mechanical 
noise, noise from auxiliaries, wind noises, transmission noises, 
brake squeal, structure noise, noise control methods.

7 15%

Vehicle performance: Methods for evaluating vehicle

IV

performance- energy consumption in conventional automobiles, 
performance, emission and fuel economy, Operation of full load 
and part conditions, effect of vehicle condition, tyre and road 
xomjition and traffic condition and driving habits on fuel 
■'wfyioniy, CAFE standards.

7 15%

j V  t  £ * * SECOND INTERNAL EXAMINATION
Road; and track testing: Initial inspection, PDI, Initial free 
s e e n g i n e  running in and durability, intensive drivine. 

/
7 10%
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SECOND INTERNAL EXAMINATION

V

Brakes and wheels
Drum brakes and disc brakes-construction- working and types, 
front and rear brake link lay outs, brake actuation mechanism, 
spokes wheel, cast wheel, disc wheel and its merits and demerits 
Tyres and tubes construction and types, steering geometry

8 20%

VI

Two and three wheelers- case study
Case study of sports bike, motor cycles, scooters and mopeds-auto 
rickshaws, pick up van, delivery van and trailer, servicing and 
maintenance, recent developments

6

-

20%

END SEMESTER EXAM

Question Paper Pattern
Maximum marks: 100 Time: 3 hours
The question paper shall consist of three parts

Part A
4 questions uniformly covering modules I and II. Each question carries 10 marks 
Students will have to answer any three questions out of 4 (3X10 marks =30 marks)

Part B
4 questions uniformly covering modules III and IV. Each question carries 10 maiks 
Students will have to answer any three questions out of 4 (3X10 marks =30 marks)

Part C . .
6 questions uniformly covering modules V and VI. Each question carries 10 marks
Students will have to answer any four questions out of 6 (4X10 marks =40 marks)

Note: In all parts, each question can have a maximum of four sub questions, if needed
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Course
code

AIJ403

Course Name

V EHICLE DYNAMICS
Prerequisite : Nil

L-T-P -Credits

3-0-0-3

Year of
Introduction

2016

Course Objectives
• 1 o familiarize the students with vibrating systems
• I o understand the characteristics of the tires.

_  •___ 1 o know about the stability and handling characteristics of vehicles at different tracks.
Syllabus
Stability ot vehicles-Braking requirements-Road Loads-Over steer, under steer, steady state 
cornering-Suspension-Tires-Performance of road vehicles-Classification of vibration- 
acrodynamic forces__________

Expected outcome.
• The students will be able to solve simple design problems based on the vehicle 

stability and various design parameter based problems.
Text Book:

1. Giri N.K, Automobile Mechanics, 8/e, Khanna Publishers
2. Rao V. Dukkipati, Jian Pang, “Road Vehicle Dynamics problems and solution”, SAE, 

2010

References
1. David Corolla, ‘Automotive Engineering’, ‘Powertrain, chassis system and Vehicle 

Body’, Butterworth Heinmann, 2009
G. Giles, ‘Steering, Suspension and Tires, Illiffe Books Ltd., 1968.
J. Y. Wong, ‘Theory of Ground Vehicles’, John Wiley and Sons Inc., New York 
JazarRN, Vehicle Dynamics, Springer Verlag, New York, 2014 
W. Steeds, Mechanics of road vehicles, Wildlife book Ltd, London 1990.

2.

3 .
4.
5.

Course Plan
Modul

e Contents

Classification of vibration, Specification and Vibration, 
Vibration System and human comforts, Modal Analysis, 
One DOF, Two DOF, Free and Forced Vibration, 
Damped Vibration, Magnification and Transmissibility, 
Vibration Absorber.
Performance of road vehicles: Tractive resistance, 
tractive effort, power required for propulsion, grade 
ability, drawbar pull and the problems related to these
terms.
Road performance curves- acceleration, gradability and 
drawbar pull, acceleration time and Elasticity.

- T

Tires: tire dynamics Ride characteristics, Behavior while 
Cornering, Slip angle, Cornering force, Power consumed 
by Tire, Oversteer, under steer, steady state cornering, 
jiTignjng moment-combined braking and Cornering, 

 ̂ :̂ t \ f  camber & transient effects in cornering. Tire 
vibi

Hour
s

Sem.ExamMar
ks

15%

15%

FIRST INTERNAL EXAMINATION
\  IlL^I^SuspeiiSi/n: Vehicle dynamics and suspension

r- ' -----------X a.
15%

. . . .  r
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requirements. choice ol suspension spring rate, chassis 
spi ngs and thcoiv of chassis spnngs. vias hydraulic 
vUnipeis and choice of damper. damper characteristics, 
mechanics of an independent suspension system. Roll 
avis and the vehicle under the action ol side forces
Subilitv ol vehicles load disinbuiion (Three wheeled
nnd tour wheeled vehicles). Calculation of acceleration, 
tr:Mi\e ellon and reactions toi ditlcrcnt drives, stability 
of a vehicle on a «, urved track, slope nnd n hanked road 7 15%
tivrv'^copic effects. weight trailsfci during acceleration,
Corncnng and braking, stability of a rigid vehicle and 
equations of motion ot a rigid vehicle, cross wind 
haiHiltne

SI t OM) IN 11 HN\1 1 \  VMINATION
Over steci. under steer, steady stale cornering Ffleet of

\

braking, dining torques on steering 
1 fleet of camber, transient effects in cornering. 
Directional stability o f vehicles 
Braking requirements, stopping distance, braking 
oflWienev, work done in braking, tire adhesion.

7 20%

Road Loads Air resistancc-Mcchanics of nil flow around
a vehicle, pressure distribution on a vehicle, factors 
aflccting rolling resistance, aerodynamic forces -  
aerodynamic drag, drag components, drag coefficient, 
aerodynamic aids, aerodynamic side force, lift force.

7 20%

pitching moment, yawing moment, rolling moment, cross
w tnd >ensitiv itv

EM) SEMES! ER EXAM

Question Paper Pattern

Maximum marks: 100. Time: 3 hrs

The question paper should consist o f three parts

Part V
3 questions uni form I > covering modules I and II. Each question carries 15 marks 
Students will have to answer any two questions out of 3 (2X15 marks 30 marks)

Part B

ikqOfesuons untfo 
Studeflts w ill feav

3 questions uniformly covenng modules III nnd IV. Each question carries 15 marks 
hav e to answer any two questions out of 3 (2X15 marks =30 marks)

covering modules V and VI. Each question carries 20 marks 
to answer any two questions out o f 3 (2X20 marks =40 marks)

P R I N C I P A L
. . .  , Nrn- i i  Collegr of

each question can have a maximum of four sub questions, i^^coled , wcs.Mrcn



Course code Course Name L-T-P - Credits Year of
Introduction

Al 404 ENGINE AND VEHICLE 
MANAGEMENT SYSTEMS

3-0-0-3 2016

Prerequisite : Nil _____________ ___________
Course Objectives

• To understand the principles of various electronic systems in engine and vehicle
management systems.

Syllabus
Open and closed loop control system, P, PI and P1D control, ECUs in an Automobile, Electronic 
engine control. Engine performance variables and its control strategics; Electronic fuel control, 
Fuel injection system parameters affecting combustion, noise and emissions in Cl engines. 
Electronic ignition control. Electronic control transmission, GPS navigation, On Board 
Diagnostics (OBD).Cruise control system. Anti-lock braking system, Traction control system, 
Electronic brake force distribution, Electronic stability program. Airbags, Collision avoidance 
radar warning system. Tyre pressure monitoring. Lane departure warning system. Night vision
system__________________________________________________________________________

Expected outcome .
• The students will be able to explain the principles of various electronic engine and

_________vehicle management systems_______________________________________________
Text Book:

William B Ribbcns, “Understanding Automotive Electronics: An Engineering Perspective”,
______Butterworth-Heinermann, 7m edition. 2012________________________________________

References:
1. Eric Chowanietz, "Automobile Electronics" SAE Publications, 1994
2. Konrad Rcif (Ed.), Bosch Professional Automotive Information, Diesel Engine 

management Systems and Components, Springer Vcrlag, 2014
3. Konrad Reif (Ed.), Bosch Professional Automotive Information, Gasoline Engine 

management Systems and Components, Springer Verlag, 2015
4. Robert Bosch, “Automotive Hand Book”, SAE (8th Edition), 2011.
5. Steve V. Hatch, “Computerised engine controls”, Cengage Learning, 2012
6. Tom Denton, “Automobile Electrical and Electronic Systems” 4th edition, Routledge,

2012

Course Plan

Module Contents Hours Scm. Exam 
Marks

I

Open and closed loop control system, P, PI and PID control, 
ECUs in an Automobile, Microcomputers in Control system, 
look up tables, Introduction to modem control strategies like 
Fuzzy logic and adaptive control

7 15%

11

Electronic engine control -  input and output, Engine 
performance variables and its control strategies, Engine 
mapping
Effect of Air/Fuel ratio on performance, Effect of spark timing 
on performance, Effect of EGR on performance, exhaust 
control

7 15%

XQ \  FIRST INTERNAL EXAMINATION /
* ) fc iitfS
\i  7 *  1

Electronic fuel control, engine control sequence, open loop 
and closed control, cold starting, acceleration and fiill load 15%

.O'-h
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enrichm ent, deceleration leaning, overrun fuel cut off, Idle 
speed control and EGR control

IV

fuel injection system parameters affecting combustion, noise 
and emissions in Cl engines. Pilot, main, advanced post injection 
and retarded post injection. Electronic ignition control, Ignition 
timing map, Ignition timing calculation (Initial timing, Basic 
advance angle, Corrective advance angle), spark advance 
correction scheme.

7 15%

SECOND INTERNAL EXAMINATION

V

Electronic control transmission: control of shift timing, control of 
lock up, neutral to drive squat control, engine torque control.
Dual clutch automatic. Automated manual transmission, 
Continuously variable transmission.
(iPS navigation and On Board Diagnostics (OBD).

7 20%

VI
Cruise control system, Anti-lock braking system, Traction control 
system, Electronic brake force distribution, Electronic stability 
program.
Airbags, Collision avoidance radar warning system, Tyre pressure 
monitoring. Lane departure warning system, Night vision system

7 20%

END SEMESTER EXAM

Question Paper Pattern

Maximum marks: 100 Time: 3 hours

The question paper shall consist of three parts

Part A
4 questions uniformly covering modules I and II. Each question carries 10 marks 
Students will have to answer any three questions out of 4 (3X10 marks =30 marks;

Part B
4 questions uniformly covering modules III and IV. Each question carries 10 marks 
Students will have to answer any three questions out of 4 (3X10 marks =30 marks)

Part C
6 questions uniformly covering modules V and VI. Each question carries 10 marks 
Students will have to answer any four questions out of 6 (4X10 marks =40 marks)

Note: In all parts, each question can have a maximum of four sub questions, if needed
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A I 40?
Prerequisite: Ml 
( ourvr Objectives

( oursr Name

\l> \ \N (  H ) I( I N't* I INKS

L-T-P -
( rediIn
3-0-0-J

Year of 
Inlroductlon 

2016

• I •* impart the basic corucpts of non-convcntional |C Lngincs
•  I •> know ihe new concepts of automotive engine combustion technologies
•  I o disc us\ about future engine technologies

S> It abut
I vpcs of engines Dual fuel engine concept* and ctgnilicjncc-Mulli fuel cngjncs-Lcan burn engines - 
t iiis turbine plants Stratified charge combustion in direct injection SI engine* -HC’CI anti <' AI engines 

1“ cpected nutiomr
• I he contents w ill become aware of the latest development* and advancement in the field of 1C 

l i a a r ____________ ______________________________ ;__________________________
feet Hooke:

l II /h.H». \d\anccsl Direct Injection ( ornbustion Fnginc Technologic* and Development, 
volume I* gasoline and gas engines. Wood head publishing, 2009

2.______ II /hao. Advanced Direct Injection l ornbustion fnginc Technologic* and Development, 
I ______volume 2- diesel engines, Wood head publishing. 2009___________________________________

Reference book*
3
4
5.
6

H /has*. HCC*I and e-M Engine* for the Automotive Industry .Woodhead publishing 
Derek Dunn -Kankin, l can Combustion Technology and Control. Academic press. 2007 
M L Mathut. R P Shanna - Internal Combustion I ngincs. Dhunpat Rai Publications 
\  liancsan. Internal Combustion Engine Tala Me Draw Hill Publishing Company Ltd., New 
Delhi 2006

C oursc Plan

Module ( ontrnts Hour*
Sem.
Exam
Marks

1
Types of engines - Wankcl engine - Stirling engine - free piston 
engine light duly DI diesel engines (HSDI), high pressure pump 
technology, multiple injection diesel combustion

7 15%

f

II

!___

Dual fuel engine concepts and significance, factors affecting 
combustion in dual fuel engines, performance of dual fuel engines. 
Multi fuel engines, characteristics of multi fuel engines, performance 
o f multi fuel engines. Concept and working of flexi fuel vehicles 
(FFV).

7 15%

FIR ST IN T ER N A L EX A M IN A T IO N

Lean bum engines fundamentals of lean combustion -  burning in 
llames auto ignitivc burning -  flame stabilization - lean bum SI 
engines engine combustion and emissions lean limit operations

8 20%

« •  f
V&slurbinc plants Open and closed cycles -  thermodynamic cycles 

- iefccneratiun re heating -  inter cooling -  efficiency and 
perlJrmance o f gas turbines tias turbine as automotive engine - JL. 10%

''#pj i - >i P R I N C I P A L
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1 mutations ot gas turbine in automotive sector Comparison of gas 
turbine Vs I t engine C ondition for perfect reheating and inter 
cooling simple problems

SECOND IN TER N \l EX AMINATION
Stratified charge combustion in direct injection SI engines -
thermodynamic and combustion process production engines with

V

stratification future trends Turbo charged direct injection SI 
engine* problems and challenges advantages -  future trends 
Direct injection gasoline engines with auto ignition combustion -  
principles and approaches operation and control development of 
practical engines future (tends. Direct injection natural gas engines 

technologies potential applications strength and weakness 
future trends

7 20%

IK C l and C’Al engines fundamentals effect ol use of exhaust gas 
dilution approaches to C'Al HCCI Two stroke C'Al engines

VI principles control potential applications four stroke gasoline and 
diesel l It'L l engines -  HCC'l fuel requirements -  low temperature 
and premixed combustion with late injection -  NADI concept of 
1 It Cl C'Al control and C'Al SI switching

7 20%

END SEMESTER EXAM

Question Paper Pattern

Maximum marks: 100 Time: 3 hours

The question paper shall consist of three parts 

Part A
4 questions uniformly covering modules 1 and 11. Each question carries 10 marks 
Students will have to answer any three questions out of 4 (3X10 marks =30 marks)

Part B
4 questions uniformly covering modules III and IV. Each question carries 10 marks 
Students will have to answ er any three questions out of 4 (3X10 marks =30 marks)

Part C
6 questions uniformly covering modules V and VI. Each question carries 10 marks 
Students w ill have to answer any four questions out of 6 (4X10 marks =40 marks)

Note: In all parts, each question can have a maximum of four sub questions, if needed
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Course
code

Course Name L -T -P -
Crcdits

AU409 SIMULATION AND ANALYSIS OF IC ENGINE 
PROCESSES

3-0-0-3

Year of
Introduction

2016

Prerequisite : AU201 & AU202

Course Objectives
• To provide an outline of the simulation methods adopted for 1C Engine processes

Syllabus
Heat of reaction at constant volume and constant pressure - Constant volume and constan - picssurc 
adiabatic combustion - Adiabatic flame temperature - Simulation of Si Engine Combustion - working 
substance under full and part throttle conditions - Cl engine simulation with adiabatic combustion - 
supercharged and turbocharged conditions - flow through valves - Mach index - Effect of valve 
timing - Swirl and squish - scavenging parameters - delivery ratio - trapping efficiency - two stro e 
engine simulation - Engine friction variation, models for engine friction - Heat transfer mechanisms
in engines_________________________________________________________________ ________

Expected outcome.
• The students will be to simulate processes in SI & Cl engines

Text Books: . . . .  . . . .
1. V.Ganesan, Computer simulation of compression ignition engine processes. Universities I ress
2. V Ganesan Computer simulation of Spark Ignition Engine Processes, Universities Press

References
3. Richard Stone, Introduction to Internal Combustion Engines, SAE Inc., 1999 
4 Colin R Ferguson , Internal Combustion Engines -  Applied Thermo Sciences, John Wiley

and Sons. ,
5. John B Heywood , Internal Combustion Engine Fundamentals,, McGraw Hill_____________

Course Plan

Module

II

Contents

Combustion Calculations: Heat of reaction at constant volume and 
constant pressure, Calculation of properties of the working 
medium in an engine, Constant volume and constant pressure 
adiabatic combustion. Calculation of Adiabatic flame temperature.

Simulation of SI Engine Combustion: Engine kinematics, Ideal Otto 
cycle, SI engine simulation with adiabatic combustion with air as the 
working substance under full and part throttle conditions. Actual SI 
engine heat release rate curves.

Hours
Scm.
Exam
Marks

15%

20%

FIRST INTERNAL EXAMINATION

P R I N C I P A L
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Simulation of Cl Engine Combustion: Cl engine simulation with 
adiabatic combustion with air as the working substance under 1

HI naturally aspirated, supercharged and turbocharged conditions. Zero 
dimensional combustion models for Cl engines

7 20%

Gas Exchange Processes: Flow through valves their characteristics.

IV
compressible and incompressible flow through valves, volumetric 
efficiency and Mach index, Effect of valve timing on volumetric 7 20%
efficiency, Swirl and squish, SI engine simulation with gas exchange, 
influence of valve timing and area.

SECOND INTERNAL EXAMINATION

V
Two stroke engine scavenging parameters like delivery' ratio, 
scavenging efficiency, trapping efficiency. Perfect displacement and 
perfect mixing models for scavenging. Port diagrams and two stroke 
engine simulation

*7 15%

VI

Heat Transfer and Friction in Engines: Engine friction variation, 
models for engine friction. Heat transfer mechanisms in engines, 
Models for heat transfer in engines. 6 10%

END SEMESTER EXAM------ ----------------------- -------------------
Question Paper Pattern

Maximum marks: 100 Time: 3 hours

The question paper shall consist of three parts 

Part A
4 questions uniformly covering modules I and II. Each question carries 10 marks 
Students will have to answer any three questions out of 4 (3X10 marks =30 marks)

Part B
4 questions uniformly covering modules III and IV. Each question carries 10 marks 
Students will have to answer any three questions out of 4 (3X10 marks =30 marks)

Part C
6 questions uniformly covering modules V and VI. Each question carries 10 marks 
Students will have to answer any four questions out of 6 (4X10 marks =40 marks)

Note: In all parts, each question can have a maximum of four sub questions, if needed



Course
code.

Course Name L-T-l'-
CrcditN

Year of 
Introduction

AIJ4I0 Vehicle Transport and Meet Management 3-0-0-3 2016
Prerequisite : Nil
Course Objectives

• To give the basic idea on the vehicle transport system and the control ol licet.
• To get basic idea to implement cITcctivc and cTlicient transport system.

Syllabus
Mass transport system - Hus depot organisation structure -Route planning and Scheduling: 
Vehicle maintenance, supply management and budget - Meet Management, Data Processing and 
Fare Structure - Motor vehicle act
Expected outcome.

Upon completion of the course, students will
• He able to understand the structure ol management system in the transportation.
• ( iel the basic knowledge about the various motor vehicle regulations and acts. 

Text Hooks:
1. Kadiyali.L.R.," Traffic engineering and Transport Planning",
2. John Dolu, "Fleet management", Mc( iraw-Hill Co., 1984._______

References:
1. Goverment Publication, "The Motor vehicle A ct", 1989.
2. Kitchin.L.D.," Hus operation ", lllille and Sons Ltd., London, III Edition, 1992.
3. Rev. W. Faulks -Road and Coach Operation

Course Plan

Module

II

Contents

Introduction to Mass transport system - Modes of transport, types 
of transport- Organization and management- Forms of ownership, 
principle of transport, management, internal organization, 
centralized & decentralized . Transport organization structure, 
operations, General set up, transport industry, government / (STU) 
Stale Government Undertakings and private Bus transport 
organizations. ________
Bus depot organisation structure. Truck fleet operator’s 
organization. Economics of Road Transport: Theory of fares and 
cost of services, fare charging, costing and statistics of operating 
cost - Driver checklist - Lists for driver and mechanic - Trip 
leasing. Vehicle schedule, booking and reservation, statistical 
records and shipment centre, recording of goods transport.

(lours
iSem.
Exam
Marks

15%

15%

FIRST INTERNAL EXAMINATION
Route planning and Scheduling: Sources of traffic, town planning, 
turning points, stopping places, survey of rout, factors affecting 

queiicy, direction of traffic flow, estimated traffic possibility, 
table layout, use o f fiat graph method, preparation of vehicle 
lew schedules, duty roaster, use of vehicle running numbers, 

ination of vehicle efficiency, checking efficiency of crew, 
'arrangements, duly of drivers and conductors._______________ 4 ^ - - -

15%
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IV

Vehicle maintenance, supply management and budget: Scheduled 
and unscheduled maintenance - Planning and scope - Evaluation of 
PMI programme — Work scheduling - Overtime - Breakdown 
analysis - Control of repair backlogs - Cost of options. Cost of 
inventory - Balancing inventory cost against downtime - Parts 
control - Bin tag systems -  Time management - Time record 
keeping - Budget activity - Capital expenditures - Classification of 
vehicle expenses.

7 15%

SECOND INTERNAL EXAMINATION

V

Fleet Management, Data Processing And Pare Structure : Fleet 
management and data processing - Data processing systems - 
Software Model -  Computer controlling of fleet activity - Energy 
management, Basis of fares, effect of competition and control, 
calculating average charge, zone systems, straight and tapered 
scales fare structure - Methods of fare collection - Preparation of 
fare table. .

8 20%

VI

Motor vehicle act: Importance of motor vehicle act, Schedules and 
sections - Registration of motor vehicles - Licensing of drivers - 
Control of permits - Limits of speed - traffic signs - Constructional 
regulations - types of driving licenses, procedure for obtaining 
driving license, registration of vehicle, types of permits, procedure 
for obtaining permits, third party insurance,Insurance & Finance 
Classes/types of insurance. Pollution Under control certification 
auenev. Authority & procedure for PUC certification agency.

8 20%

END SEMESTER EXAM

Question Paper Pattern

Maximum marks: 100 Time: 3 hrs

The question paper should consist of three parts 

Part A
4 questions uniformly covering modules I and II. Each question carries 10 marks 
Students will have to answer any three questions out of 4 (3X10 marks =30 marks)

Part B
4 questions uniformly covering modules III and IV. Each question carries 10 marks 
Students will have to answer any three questions out of 4 (3X10 marks =30 marks)

Part C
6 questions uniformly covering modules V and VI. Each question carries 10 marks 
Students will have to answer any four questions out of 6 (4X10 marks =40 marks)

Note: In all pa.r^G^agjr^question can have a maximum of four sub questions, if needed.
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Course
code

Course Name L-T-P -  
Credits

Year of 
Introduction

A l >462 V EHICLE MAINTENANCE 3-0-0-3 2016
Prerequisite : Nil
Course Objectives

• To impart knowledge on maintenance of vehicles to give maximum life for vehicles
• l o identity various troubles occurred for the vehicles from the symptoms shown._________

Syllabus
Maintenance schedule, importance of maintenance, repair of chassis, repair of various drive train 
components, engine overhauling, auxiliary systems repair, introduction to the maintenance of new 
generation vehicles, introduction to on board diagnostics.

Expected outcome.
• The students will be able to identify the troubles of the vehicles from the symptoms shown.

Text Hook:
1. A W. Judge, Maintenance of high speed diesel engine, Chapmann Hall Ltd.
2. Boyce Dwiggins , Automobile Repair guide, Theodor Audel and Co., Indiana. 1978.

References
1. A. W. Judge -  Motor vehicle engine servicing 3 edition. Pitman paper mark, London, 

1969.
2. Vehicle service manuals of reputed manufacturers.

___3. William B Rihhens -  Understanding automotive electronics , Newnes, 2003_____________
Course Plan

Module Contents Hours
Sem.
Exam
Marks

Maintenance, Records and schedules: Importance of 
maintenance, types of maintenance, inspection, schedule, 
maintenance, log sheets, servicing, requirements of service 
station, layout and personnel for service station.

15%

II

Maintenance and repair of chassis: Servicing of clutch assembly, 
gearbox and propeller shaft, troubles and trouble shooting on 
transmission, differential maintenance and repair, backlash 
adjustment, servicing of braking system, identification and 
rectification of brake faults, brake testing steering system, 
maintenance, tyre rotation, tyre retreading, checking and 
adjusting, suspension, wheel balancing, wheel alignment._______

15%

FIRST INTERNAL EXAMINATION
Engine overhauling and repair: Reconditioning of engine, 
specific tools used for overhauling, de-carbonizing and 
degreasing, engine tune up, valve reconditioning, use of 
automobile stethoscope, troubles and troubleshooting related to 

gincs.

15%

^ ‘luele body repair and maintenance, minor panel beating, dolly 
ocl^s, tinkering, body painting, maintenance of body trim, 

sif^ifie ,00*s f°r body repair, methods of towing a vehicle.and 
d Sfll)< I'll llagcs.

--------------------------------------------------------------------------------------------

15%
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SECOND INTERNAL EXAMINATION

V

Maintenance of auxiliaries: Maintenance of starter motor and 
dynamo or alternator, battery maintenance, methods of testing 
various electrical accessories and other accessories, radiator 
service, anticorrosion additives, engine oil change, preventive 
maintenance.

7 20%

VI
Introduction to maintenance of new generation vehicles- On 
board Diagnostics- software tools used for the error diagnostics 
in new generation vehicles- common t\pes of sensor errors- 
proccdure of on board diagnostics.

7 20%

END SEMESTER EXAM

Question Paper Pattern

Maximum marks: 100 Time: 3 hours

The question paper shall consist of three parts 

Part A
4 questions uniformly covering modules I and II. Each question carries 10 marks 
Students will have to answer any three questions out of 4 (3X10 marks =30 marks)

Part B
4 questions uniformly covering modules 111 and IV. Each question carries 10 marks 
Students will have to answer any three questions out of 4 (3X10 marks =30 marks)

Part C
6 questions uniformly covering modules V and VI. Each question carries 10 marks 
Students will have to answer any four questions out of 6 (4X10 marks-=40 marks)

Note: In all parts, each question can have a maximum of four sub questions, if needed
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LINEAR ALGEBRA AND CALCULUS CATEGORY L T P CREDIT Year of
MAT Introduction
101 BSC 3 1 0 4 2019

Preamble: This course introduces students to some basic mathematical ideas and tools which are at 
the core of any engineering course. A brief course in Linear Algebra familiarises students with some 
basic techniques in matrix theory which are essential for analysing linear systems. The calculus of 
functions of one or more variables taught in this course are useful in modelling and analysing 
physical phenomena involving continuous change of variables or parameters and have applications 
across all branches of engineering.

Prerequisite: A basic course in one-variable calculus and matrix theory.

Course Outcomes: After the completion of the course the student will be able to

C O l solve systems of linear equations, diagonalize matrices and characterise quadratic forms
CO 2 compute the partial and total derivatives and maxima and minima of multivariable functions
CO 3 compute multiple integrals and apply them to find areas and volumes of geometrical shapes, 

mass and centre of gravity of plane laminas
CO 4 perform various tests to determine whether a given series is convergent, absolutely 

convergent or conditionally convergent
CO 5 determine the Taylor and Fourier series expansion of functions and learn their applications.

Mapping of course outcomes with program outcomes

PO
1

PO 2 PO 3 PO 4 PO 5 PO 6 PO
7

PO 8 PO 9 PO 10 PO 11 PO 12

C O l 3 3 3 3 2 1 1 2 2
CO 2 3 3 3 3 2 1 1 2 2
CO 3 3 3 3 3 2 1 1 2 2
CO 4 3 2 3 2 1 1 1 2 2
CO 5 3 3 3 3 2 1 1 2 2

Assessment Pattern i



Mark distribution

Total Marks CIE
marks

ESE
marks

ESE Duration

150 50 100 3 hours

Continuous Internal Evaluation Pattern:

Attendance : 10 marks
Continuous Assessment Test (2 numbers) : 25 marks 
Assignment/Quiz/Course project : 15 marks
Assignments: Assignment should include specific problems highlighting the applications of the 
methods introduced in this course in science and engineering.

End Semester Examination Pattern: There will be two parts; Part A and Part B. Part A contain 10 
questions with 2 questions from each module, having 3 marks for each question. Students should 
answer all questions. Part B contains 2 questions from each module of which student should answer 
any one. Each question can have maximum 2 sub-divisions and carry 14 marks.

Course Level Assessment Questions

Course Outcome 1 (COl): Solve systems of linear equations, diagonalize matrices and characterise 
quadratic forms

1. A is a real matrix of order 3 x  3and X , What can you say about the solution of AX =

Oif rank of A is 1? 2 ?3?

, find an orthogonal matrix Pthat diagonalizes A.

3. Find out what type of conic section the following quadratic form represents

2. Given/1 =
3 0 2
0 2 0

-2  0 0.

17x2 — 30xtX2 +  17xf — 128

- 2 2 - 3
4. The matrix A = 2 1 - 6

- 1 - 2 0
has an eigen value5 with corresponding Eigen vector^ =

Find

Course Outcome 2 (C02): compute the partial and total derivatives and maxima and minima 
of multivariable functions



2. Given the function w — xy + z, use chain rule to find the instantaneous rate of change of 
wat each point along the curve x — cost,y =  sint,z = t

3. Determine the dimension of rectangular box open at the top , having a volume 32 cubic ft 
and requiring the least amount of material for it's construction.

Course Outcome 3(C03): compute multiple integrals and apply them to find areas and volumes of 
geometrical shapes, mass and centre of gravity of plane laminas.

1. Evaluate £fD(x +  2y ) IMwhere D is the region bounded by the parabolas y  =  2 x2and

2. Explain how you would find the volume under the surface z = f ( x , y ) and over a specific 
region Din the xyplane using (i) double integral (ii) triple integral?

3. Find the mass and centre of gravity of a triangular lamina with vertices (0,0), (2,1), (0,3) if 
the density function is f(x., y) =  x +  y

4. Use spherical coordinates to evaluate JJJ (x 2 +  y 2 +  z 2) 3 dKwhere B is the unit ball 
defined by B — {(x ,y,z ) :x2 +  y 2 +  z 2 <  1}

Course Outcome 4 (C04): perform various tests to determine whether a given series is convergent, 
absolutely convergent or conditionally convergent.

1. What is the difference between a sequence and a series and when do you say that they are 
convergent? Divergent?

2. Determine whether the series X " ”r ^ 7 ^ ^ converSes or diverges.

3. Is the series YJh=°f--------- convergent? Absolutely convergent? Conditionally convergent?

Course Outcome 5 (C05): determine the Taylor and Fourier series expansion of functions and learn 
their applications.

1. Assuming the possibility of expansion find the Maclaurin series expansion of

fix') — (1 +  x)kfox\x\ <  lwhere k is any real number. What happens if fcis a positive 

integer?

2. Use Maclaurin series of ln(l  +  x), — 1 <  x < lto find an approximate value ofZn2.

3. Find the Fourier series of the function/(x) -  x2, - 2  < x < 2, f i x  +  4) =  f ix) .  Hence

4. Expand the function f i x )  = x (0 <  x < 1/2) into a (i) Fourier sine series (ii) Fourier cosine

y  =  1 +  x-.2

using Parseval's identity prove that 1 +  ^  +  ^  +  ... =

series.



Model Question paper

QP CODE: PAGES:3

Reg No:______________

Name :______________

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY FIRST SEMESTER B.TECH DEGREE EXAMINATION,
MONTH & YEAR

Course Code: MAT 101

Max. Marks: 100 Duration: 3 Hours

LINEAR ALGEBRA AND CALCULUS

(2019-Scheme)

(Common to all branches)

PART A

(Answer all questions, each question carries 3 marks)

1.

2.

3.

4.

Determine the rank of the matrix A
1 2 - 1

- 2 - 4 2
3 6 - 3

Write down the eigen values of = What are the eigen values of P XAP where

Find fx ( 1,3) and fy { 1,3) for the function f (x ,y)  =  2x3y 2 +  2y +  Ax. 

Show that the function u(x, t) =  sin {x — ct) is a solution of the equation 02u _ 2 
at2 ~ c ax2

5. Use double integral to find the area of the region enclosed between the parabolas y  =  -: x 2 

and the liney =  2x.
6. Use polar coordinates to evaluate the area of the region bounded by x 2 + y 2 =  4, the line 

y  =  x and the y axis in the first quadrant

7. Test the convergence of the series X r = i£77

8. Test the convergence of the alternating series Zk=i(—l),c+1 ̂  using Leibnitz test.

9. Find the Taylor series expansion of sm^xaboutx =  j.

10. Find the values to which the Fourier series of

f ( x ) =  xfor—7r <  x < n, with f i x  +  2n) — f ix)  converges (10x3=30)

PART B
OV-LEGf

r one full question from each module, each question carries 14 marks)
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Module -I
11. (a) Solve the following system of equations

y  +  z — 2w =  0
2x — 3y — 3z +  6 w =  2 

4x + y  + z — 2w = 4
- 2  2 - 3

(b) Find the eigen values and eigen vectors of the matrix 2 1 —6
.-1 -2 0

- 1 2 - 2
2 4 1
2 1 4

12. (a) Diagonalize the matrix

(b) What kind of conic section the quadratic form3x2 +  22xtx 2 +  3x\ =  0 represents? 
Transform it to principal axes.

Module - II
13. (a) Find the local linear approximation to f ( x , y ) =  J x 2 + y 2 at the point (3 ,4 ).Use it to 

approximate /  (3.04,3.98)
(b) Let w — J x 2 +  v2 +  z 2, x — cos6,y -  sin6,z  =  tand. Use chain rule to find ^w hen

“ d a

e = -.4
14. (a) Let z  =  f ( x , y ) where x =  rcosd.y = rsind, prove that

© ' + ( s f - © ' + £ (  Si2-
(b) Locate all relative maxima, relative minima and saddle points

f ( x , y )  — xy  +  y  +  y  (a  *  0, b ^  0).

Module - III

15. (a) Evaluate JJD (2x2y  +  9 y3) dxdy  where D is the region bounded by y  =  - x  and y =  2yfx

(b) Evaluate JQ4 dxdy  changing the order of integration.

16. (a) Find the volume of the solid bounded by the cylinder x 2 + y 2 — 4 and the planes 
y  +  z  — 4 and z =  0..

(b) Evaluate fff -y/l — x 2 — y 2 — z 2 dxdydz,  taken throughout the volume of 
the sphere x2 + y 2 + z 2 = 1, by transforming to spherical polar coordinates

Module - IV
17. (a) Test the convergence of the series

(o ... ,̂00 (4k-5Y")£k=2(— '■V2k+i7
(2fc-l)!(b) Determine the convergence or divergence of the series £ ~ = i(— l ) fc- - t—

is absolutely convergent, conditionally18. (a) Check whether the series l ) fc+1 - -2—(3/C-2)!
convergent or divergent.

, ,, . .. , 1.2 , 1.2.3 , 1.2.3.4 ,(b) Test the convergence of the series 1 H------ -------------------- F1.3 1.3.5 1.3.5.7
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Module - V
19. (a) Obtain the Fourier series of for/(x) =  e~x, in the interval 0 <  x <  27r.with f ( x  +

2tt) =  fix'). Hence deduce the value of£ ” =2

(2kL . . .  L
|—  i f O < x < -

(b) Find the half range sine series of f (x)  =  < * , .  . ,

20. (a)Expand (1 +  nr)-2 .as a Taylor series about x =  Oand state the region of convergence of
the series.

(b) Find the Fourier series for f ix )  =  x 2 in the interval —n < x < n

with f i x  +  2n) =  f ix) .  Hence show that +  +  j j -4- (14X5=70)



Syllabus

Module 1 (Linear algebra)

(Text 2: Relevant topics from sections 7.3, 7.4, 7.5, 8.1,8.3,8.4)

Systems of linear equations, Solution by Gauss elimination, row echelon form and rank of a matrix, 
fundamental theorem for linear systems (homogeneous and non-homogeneous, without proof). 
Eigen values and eigen vectors. Diagonaliztion of matrices, orthogonal transformation, quadratic 
forms and their canonical forms.

Module 2 (multivariable calculus-Differentiation)

(Text 1: Relevant topics from sections 13.3,13.4,13.5,13.8)

Concept of limit and continuity of functions of two variables, partial derivatives, chain rule, total 
derivative. Relative maxima and minima, Absolute maxima and minima on closed and bounded set.

Module 3(multivariable calculus-integration)

(Text 1: Relevant topics from sections 14.1, 14.2,14.3,14.5,14.6,14.8)

Double integrals (Cartesian), reversing the order of integration, Change of coordinates (Cartesian to 
polar), finding areas and volume using double integrals, mass and centre of gravity of 
inhomogeneous laminas using double integral. Triple integrals, volume calculated as triple integral, 
triple integral in cylindrical and spherical coordinates (computations involving spheres, cylinders).

Module 4 (sequences and series)

(Text 1: Relevant topics from sections 9.1, 9.3, 9.4, 9.5, 9.6)

Convergence of sequences and series, convergence of geometric series and p-series(without proof), 
test of convergence (comparison, ratio and root tests without proof); Alternating series and Leibnitz 
test, absolute and conditional convergence.

Module 5 (Series representation of functions)

(Text 1: Relevant topics from sections 9.8, 9.9. Text 2: Relevant topics from sections 11.1,11.2,
11.6 )

Taylor series (without proof, assuming the possibility of power series expansion in appropriate 
domains), Binomial series and series representation of exponential, trigonometric, logarithmic 
functions (without proofs of convergence); Fourier series, Euler formulas, Convergence of Fourier 
series (without proof), half range sine and cosine series, Parseval's theorem (without proof).

Text Books

1. FI. Anton, I. Biven,S.Davis, "Calculus", Wiley, 10th edition, 2015.
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Nehru College of 

Engineering atvi Research Centu.*
’"’ ampady. Thiruviiwamala. Thns^u' Dt 

Pin 680 59V Kerpia

2. Erwin Kreyszig, Advanced Engineering Mathematics, 10thEdition, John Wiley & Sons> 2016.



Reference Books

1. J. Stewart, Essential Calculus, Cengage, 2nd edition, 2017

2. G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9 th Edition, Pearson, Reprint, 
2002.

3. Peter V. O'Neil, Advanced Engineering Mathematics, Cengage, 7th Edition, 2012

4. Veerarajan T., Engineering Mathematics for first year, Tata McGraw-Hill, New Delhi, 2008.

5. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36 Edition, 2010.

Course Contents and Lecture Schedule

No Topic No. of Lectures

1 Linear Algebra (10 hours)

1.1 Systems of linear equations, Solution by Gauss elimination 1

1.2 Row echelon form, finding rank from row echelon form, fundamental 
theorem for linear systems

3

1.3 Eigen values and eigen vectors 2

1.4 Diagonaliztion of matrices, orthogonal transformation, quadratic forms 
and their canonical forms.

4

2 Multivariable calculus-Differentiation (8 hours)

2.1 Concept of limit and continuity of functions of two variables, partial 
derivatives

2

2.2 Differentials, Local Linear approximations 2

2.3 Chain rule, total derivative 2

2.4 Maxima and minima 2

3 Multivariable calculus-integration (10 hours)

3.1 Double integrals (Cartesian)-evaluation 2

3.2 Change of order of integration in double integrals, change of coordinates 
(Cartesian to polar),

2

3.3 Finding areas and volumes, mass and centre of gravity of plane laminas 3

3.4 Triple integrals 3

4 Sequences and series (8 hours)
- -----------------------------------------------------------------------------------------------
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4.1 Convergence of sequences and series, geometric and p-series 2

4.2 Test of convergencef comparison, ratio and root) 4

4.3 Alternating series and Leibnitz test, absolute and conditional convergence 2

5 Series representation of functions (9 hours)

5.1 Taylor series, Binomial series and series representation of exponential, 
trigonometric, logarithmic functions;

3

5.2 Fourier series, Euler formulas, Convergence of Fourier series(Dirichlet's 
conditions)

3

5.3 Half range sine and cosine series, Parseval's theorem. 3
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PHT
100

ENGINEERING PHYSICS A 
(FOR CIRCUIT BRANCHES)

CATEGORY L T P CREDIT YEAR OF 
INTRODUCTION

BSC 3 1 0 4 2019

Preamble: The aim of the Engineering Physics Program is to offer students a solid background in the 
fundamentals of Physics and to impart that knowledge in engineering disciplines. The 
program is designed to develop scientific attitudes and enable the students to correlate 
the concepts of Physics with the core programmes

Prerequisite: Higher secondary level Physics, Mathematical course on vector calculus, 
differential equations and linear algebra

Course Outcomes: After the completion of the course the student will be able to

C O l Compute the quantitative aspects of waves and oscillations in engineering systems.

CO 2 Apply the interaction of light with matter through interference, diffraction and identify 
these phenomena in different natural optical processes and optical instruments.

CO 3 Analyze the behaviour of matter in the atomic and subatomic level through the principles of 
quantum mechanics to perceive the microscopic processes in electronic devices.

CO 4 Classify the properties of magnetic materials and apply vector calculus to static magnetic 
fields and use Maxwell's equations to diverse engineering problems

CO 5 Analyze the principles behind various superconducting applications, explain the working of 
solid state lighting devices and fibre optic communication system

Mapping of course outcomes with program outcomes

P O l PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 P O ll PO 12
C O l 3 2 1 2 1
CO 2 3 2 1 2 1
CO 3 3 2 1 2 1
CO 4 3 1 1 2 1
CO 5 3 1 1 2 1

Assessment Pattern

uM
Co - » 

>  : I Z■ f r*
\ \ o  . = /rn

^ o \
r*-2* / • ?  j

Bloom's Category
Continuous Assessment Tests

End Semester Examination 
(Marks)

Test 1 
(Marks)

Test 2 
(Marks)

flFe'qaember 15 15 30
-llndferst^nK^ 25 25 50
Apply V b . \ 10 10 20

DOWNLOADED FROM KTUASSIST.IN
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Analyse
Evaluate
Create

Mark distribution

Total Marks CIE
marks

ESE
marks

ESE Duration

150 50 100 3 hours

Continuous Internal Evaluation Pattern:

Attendance : 10 marks
Continuous Assessment Test (2 numbers) : 25 marks 
Assignment/Quiz/Course project : 15 marks

End Semester Examination Pattern: There will be two parts; Part A and Part B. Part A contain 10 
questions with 2 questions from each module, having 3 marks for each question. Students should 
answer all questions. Part B contains 2 questions from each module of which student should answer 
any one. Each question can have maximum 2 sub-divisions and carry 14 marks.

Course Level Assessment Questions 

Course Outcome 1 (COl):

1. Explain the effect of damping force on oscillators.

2. Distinguish between transverse and longitudinal waves.

3. (a) Derive an expression for the fundamental frequency of transverse vibration in a
stretched string.

(b) Calculate the fundamental frequency of a string of length 2 m weighing 6 g kept 
stretched by a load of 600 kg.

Course Outcome 2 (C02):

1. Explain colours in thin films.

2. Distinguish between Fresnel and Fraunhofer diffraction.

3. (a) Explain the formation of Newton's rings and obtain the expression for radii of bright and 
dark rings in reflected system. Also explain how it is used to determine the wavelength of 
a monochromatic source of light.



What happens to the fringe system? Justify your answer.

Course Outcome 3 (C03):

1. Give the physical significance of wave function ?

2. What are excitons ?

3. (a) Solve Schrodinger equation for a particle in a one dimensional box and obtain its
energy eigen values and normalised wave functions.

(b) Calculate the first three energy values of an electron in a one dimensional box of width 
1 A0 in electron volt.

Course Outcome 4 (C04):

1. Compare displacement current and conduction current.

2. Mention any four properties of ferro magnetic materials.

3. (a) Starting from Maxwell's equations, derive the free space electromagnetic wave
equation and show that velocity of electromagnetic wave is 1/ (p.0 eD) 54

(b) An electromagnetic wave is described by E = 100 exp 8rti [10 141 -  (10 6 z / 3)] V/m. 
Find the direction of propagation of the wave,speed of the wave and magnetic flux 
density in the wave.

Course Outcome 5 (C05):

1. Explain the working of a solar cell.

2. Distinguish between Type I and Type II super conductors.

3. (a) Define numerical aperture and derive an expression for it.

(b) Explain the working of intensity modulated fibre optic sensor.

D O W N L O A D E D  FROM KTUASSIST. IN



Model Question paper

QP CODE: PAGES:3

Reg No:______________

Name :______________

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY FIRST SEMESTER B.TECH DEGREE EXAMINATION,
MONTH & YEAR

Course Code: PH T100

Course Name: Engineering Physics A

Max. Marks: 100 Duration: 3 Hours

PART A

Answer all Questions. Each question carries 3 Marks

1. Compare electrical and mechanical oscillators

2. Distinguish between longitudinal and transverse waves

3. Write a short note on antireflection coating.

4. Diffraction of light is not as evident in daily experience as that of sound waves. Give reason.

5. State and explain Heisenberg's Uncertainty principle. With the help of it explain natural 

line broadening.

6. Explain surface to volume ratio of nanomaterials.

7. State Faraday's laws of electromagnetic induction.

8. Compare displacement current and conduction current

9. List four important applications of superconductors.

10. Give the working principle of LED. (10x3=30)

PART B

Answer any one full question from each module. Each question carries 14 Marks



11. (a) Derive the differential equation of damped harmonic oscillator and deduce its
solution.Discuss the cases of over damped, critically damped and under damped cases. (10)

(b) The frequency of a tuning fork is 500 Hz and its Q factor is 7x l04 Find the relaxation time. 
Also calculate the time after which its energy becomes 1/10 of its initial undamped value.(4)

12. (a) Derive an expression for the velocity of propagation of a transverse wave in a stretched
string. Deduce laws of transverse vibrations. (10)

(b) The equation of transverse vibration of a stretched string is given by y =0.00327 sin (72.lx- 
2.72t)m, in which the numerical constants are in S.l units. Evaluate (i) Amplitude (ii) Wavelength 
(iii) Frequency and (iv)Velocity of the wave. (4)

Module 2

13. (a)Explain the formation of Newton's rings and show that the radius of dark ring is
proportional to the square root of natural numbers. How can we use Newton's rings 
experiment to determine the refractive index of a liquid. (10)

(b) Two pieces of plane glass are placed together with a piece of paper between two at one
end. Find the angle of the wedge in seconds if the film is viewed with a monochromatic light of 

wavelength 4800A. Given 3 = 0.0555 cm. (4)

14. (a) Explain the diffraction due to a plane transmission grating. Obtain the grating equation. (10)

(b) A grating has 6000 lines per cm. Find the angular separation of the two yellow lines
of mercury of wavelengths 577 nm and 579 nm in the second order. (4)

Module 3

15. (a) Derive time dependent and independent Schrodinger equations. (10)

(b) An electron is confined to one dimensional potential box of length 2A. Calculate the energies 
corresponding to the first and second quantum states in eV. (4)

16. (a) Classify nanomaterials based on dimensionality of quantum confinement and explain the
following nanostructures, (i) nano sheets (ii) nano wires (iii) quantum dots. (10)

(b) Find the de Broglie wavelength of electron whose kinetic energy is 15 eV. (4)

Module 4

17.(a) State Poynting's Theorem. Calculate the value of Poynting vector at the surface of the sun if
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(b) Distinguish between paramagnetic, diamagnetic and ferromagnetic materials. (9)

18. (a) Starting from Maxwell's Equations, derive electromagnetic wave equations in free space. (10) 

(b) If the magnitude of H in a plane wave is 1 A/m, find the magnitude of E in free space. (4)

Module 5

19. (a) Show that superconductors are perfect diamagnets. Distinguish between Type I and

Type II superconductors with suitable examples. (10)

(b) Write a short note on high temperature superconductors. (4)

20. (a) Define numerical aperture of an optic fibre and derive an expression for the NA of a step
index fibre with a neat diagram. (10)

(b) Calculate the numerical aperture and acceptance angle of a fibre with a core refractive index 
of 1.54 and a cladding refractive index of 1.50 when the fibre is inside water of refractive 
index 1.33. (4) (14x5=70)



Syllabus

ENGINEERING PHYSICS A 
(FOR CIRCUIT BRANCHES)

Module 1
Oscillations and Waves
Harmonic oscillations, Damped harmonic motion-Derivation of differential equation and its solution, 
Over damped, Critically damped and Under damped Cases, Quality factor-Expression, Forced 
oscillations-Differential Equation-Derivation of expressions for amplitude and phase of forced 
oscillations, Amplitude Resonance-Expression for Resonant frequency, Quality factor and Sharpness 
of Resonance, Electrical analogy of mechanical oscillators

Wave motion- Derivation of one dimensional wave equation and its solution, Three dimensional 
wave equation and its solution (no derivation), Distinction between transverse and longitudinal 
waves, Transverse vibration in a stretched string, Statement of laws of vibration

Module 2 
Wave Optics
Interference of light-Principle of superposition of waves, Theory of thin films - Cosine law (Reflected 
system). Derivation of the conditions of constructive and destructive Interference, Interference due 
to wedge shaped films -Determination of thickness and test for optical planeness, Newton's rings - 
Measurement of wavelength and refractive index. Antireflection coatings

Diffraction of light, Fresnel and Fraunhofer classes of diffraction, Diffraction grating-Grating 
equation, Rayleigh criterion for limit of resolution, Resolving and Dispersive power of a grating with 
expression (no derivation)

Module 3
Quantum Mechanics & Nanotechnology
Introduction for the need of Quantum mechanics, Wave nature of Particles, Uncertainty principle, 
Applications-Absence of electrons inside a nucleus and Natural line broadening mechanism, 
Formulation of time dependent and independent Schrodinger wave equations-Physical meaning of 
wave function, Particle in a one dimensional box- Derivation for normalised wave function and 
energy eigen values, Quantum Mechanical Tunnelling (Qualitative)

Introduction to nanoscience and technology, Increase in surface to volume ratio for nanomaterials, 
Quantum confinement in one dimension, two dimension and three dimension-Nano sheets, Nano 
wires and Quantum dots, Properties of nanomaterials-mechanical, electrical and optical, 
Applications of nanotechnology (qualitative ideas)

Module 4
Magnetism & Electro Magnetic Theory
Magnetic field and Magnetic flux density, Gauss's law for Magnetic flux density, Ampere's Circuital 
law, Faraday's law in terms of EMF produced by changing magnetic flux, Magnetic permeability and 
susceptibility, Classification of magnetic materials-para, dia and ferromagnetic materials
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Fundamentals of vector calculus, concept of divergence, gradient and curl along with physical 
significance. Line, Surface and Volume integrals, Gauss divergence theorem & Stokes’ theorem, 
Equation of continuity, Derivation of Maxwell's equations in vacuum, Comparison of displacement 
current with conduction current. Electromagnetic waves, Velocity of Electromagnetic waves in free 
space, Flow of energy and Poynting's vector (no derivation)

Module 5
Superconductivity & Photonics
Superconducting phenomena, Meissner effect and perfect diamagnetism, Types of superconductors- 
Type I and Type II, BCS Theory (Qualitative), High temperature superconductors-Applications of 
super conductivity

Introduction to photonics-Photonic devices-Light Emitting Diode, Photo detectors -Junction and PIN 
photodiodes, Solar celIs-I-V Characteristics, Optic fibre-Principle of propagation of light, Types of 
fibres-Step index and Graded index fibres, Numerical aperture -Derivation, Fibre optic 
communication system (block diagram), Industrial, Medical and Technological applications of optical 
fibre, Fibre optic sensors-lntensity Modulated and Phase modulated sensors.

Text Books

1. M.N.Avadhanulu, P.G.Kshirsagar,TVS Arun Murthy "A Text book of Engineering Physics", S.Chand 
&Co., Revised Edition 2019

2. H.K.Malik, A.K. Singh, "Engineering Physics" McGraw Hill Education, Second Edition 2017 

Reference Books

1. Arthur Beiser, "Concepts of Modern Physics ", Tata McGraw Hill Publications, 6th Edition 
2003

2. D.K. Bhattacharya, Poonam Tandon, "Engineering Physics", Oxford University Press, 2015

3. Md.N.Khan & S.Panigrahi "Principles of Engineering Physics 1&2", Cambridge University 
Press, 2016

4. Aruldhas G., "Engineering Physics", PHI Pvt. Ltd., 2015

5. Ajoy Ghatak, "Optics", Me Graw Hill Education, Sixth Edition, 2017

6. T. Pradeep, "Nano:The Essentials", McGraw Hill India Ltd, 2007

7. Halliday, Resnick, Walker, "Fundamentals of Physics", John Wiley & Sons.Inc, 2001

8. David J Griffiths, "Introduction to Electrodynamics", Addison-Wesley publishing, 3rd Edition, 
1999

9. Premlet B., "Advanced Engineering Physics", Phasor Books,10th edition,2017

10. I. Dominic and. A. Nahari, "A Text Book of Engineering physics", Owl Books Publishers,



Course Contents and Lecture Schedule
No Topic No. of Lectures
1 Oscillations and Waves (9 hours)

1.1 Harmonic oscillations, Damped harmonic motion-Derivation of 
differential equation and its solution, Over damped, Critically damped 
and Under damped Cases, Quality factor-Expression

2 hrs

1.2 Forced oscillations-Differential Equation-Derivation of expressions for 
amplitude and phase of forced oscillations, Amplitude Resonance- 
Expression for Resonant frequency, Quality factor and Sharpness of 
Resonance, Electrical analogy of mechanical oscillators

3hrs

1.3 Wave motion- Derivation of one dimensional wave equation and its 
solution, Three dimensional wave equation and its solution (no 
derivation) 2 hrs

1.4 Distinction between transverse and longitudinal waves. Transverse 
vibration in a stretched string, Statement of laws of vibration

2 hrs

2 Wave Optics (9 hours)

2.1 interference of light-Principle of superposition of waves, Theory of thin 
films - Cosine law (Reflected system), Derivation of the conditions of 
constructive and destructive Interference

2 hrs

2.2 Interference due to wedge shaped films -Determination of thickness 
and test for optical planeness, Newton's rings - Measurement of 
wavelength and refractive index, Antireflection coatings

4 hr

2.3 Diffraction of light, Fresnel and Fraunhofer classes of diffraction, 
Diffraction grating-Grating equation

2 hrs

2.4 Rayleigh criterion for limit of resolution, Resolving and Dispersive 
power of a grating with expression (no derivation)

1 hr

3 Quantum Mechanics &Nanotechnology (9hours)

3.1 Introduction for the need of Quantum mechanics, Wave nature of 
Particles, Uncertainty principle, Applications-Absence of electrons 
inside a nucleus and Natural line broadening mechanism

2 hrs

3.2 Formulation of time dependent and independent Schrodinger wave 
equations-Physical Meaning of wave function, Particle in a one 
dimensional box- Derivation for normalised wave function and energy 
eigen values, Quantum Mechanical Tunnelling (Qualitative)

4 hrs

3.3 Introduction to nanoscience and technology, Increase in surface to 
volume ratio for nanomaterials, Quantum confinement in one 
dimension, two dimension and three dimension-Nano sheets, Nano 
wires and Quantum dots

2 hrs

3.4 Properties of nanomaterials-mechanical, electrical and optical 
Applications of nanotechnology (qualitative ideas)

1 hr

4 Magnetism & Electro Magnetic Theory (9 hours)
4.1 . ■ Magnetic field and Magnetic flux density, Gauss's law for Magnetic flux 2 hrs
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density, Ampere's Circuital law, Faraday's law in terms of EMF 
produced by changing magnetic flux

4.2 Explanation for Magnetic permeability and susceptibility Classification 
of magnetic materials- para, dia and ferromagnetic materials

1 hr

4.3 Fundamentals of vector calculus, concept of divergence, gradient and 
curl along with physical significance, Line, Surface and Volume integrals, 
Gauss divergence theorem & Stokes' theorem

2 hrs

4.4 Equation of continuity, Derivation of Maxwell's equations in vacuum, 
Comparison of displacement current with conduction current. 
Electromagnetic waves, Velocity of Electromagnetic waves in free 
space, Flow of energy and Poynting's vector (no derivation)

4 hrs

5 Superconductivity &Photonics (9hours)
5.1 Super conducting Phenomena, Meissner effect and perfect 

diamagnetism, Types of superconductors-Type 1 and Type II
2 hrs

5.2 BCS Theory (Qualitative), High temperature superconductors, 
Applications of super conductivity

2 hrs

5.3 Introduction to photonics-Photonic devices-Light Emitting Diode, Photo 
detectors -Junction and PIN photodiodes, Solar cells-l-V Characteristics

2 hrs

5.4 Optic fibre-Principle of propagation of light, Types of fibres-Step index 
and Graded index fibres, Numerical aperture -Derivation, Fibre optic 
communication system (block diagram). Industrial, Medical and 
Technological applications of optical fibre, Fibre optic sensors-lntensity 
Modulated and Phase modulated sensors

3 hrs
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EST EN G IN EERIN G CATEGORY L T P CREDIT Year of Introduction
110 G RA PH ICS ESC 2 0 2 3 2019

Preamble: To enable the student to effectively perform technical communication through graphical 
representation as per global standards.

Prerequisite: NIL

Course Outcomes: After the completion of the course the student will be able to

C O l Draw the projection of points and lines located in different quadrants
CO 2 Prepare multiview orthographic projections of objects by visualizing them in different 

positions
CO 3 Draw sectional views and develop surfaces of a given object
CO 4 Prepare pictorial drawings using the principles of isometric and perspective projections to 

visualize objects in three dimensions.
CO 5 Convert 3D views to orthographic views and vice versa
CO 6 Obtain multiview projections and solid models of objects using CAD tools

Mapping of course outcomes with program outcomes

\ PO
1

PO
2

PO
3

PO
4

PO
5

PO
6

PO
7

PO
8

PO
9

PO
10

PO
11

PO
12

C O l 3
CO 2 3
CO 3 3 1
CO 4 3 1
CO 5 3 2
CO 6 3 3 3

Assessment Pattern

Bloom's Category
Continuous Assessment Tests

End Semester Examination 
(100 Marks)

Testl
(15 Marks)

Test 2 
(15 Marks)

Remember
Understand 5 20
Apply 10 10 80
Analyse
Evaluate
Create
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Mark distribution

Total Marks CIE (Marks) ESE (Marks) ESE Duration

150 50 100 3 hours

Continuous Internal Evaluation Pattern:
CIA for section A carries 25 marks (15 marks for 1 test and Class work 10 marks)
CIA for section B carries 15 marks (10 marks for 1 test and Class work 5 marks)

End Semester Examination Pattern:
ESE will be of 3 hour duration on A4 size answer booklet and will be for 100 marks. ESE question 
paper shall contain two questions from each module of Section A only. Student has to answer any 
one question from each module. Each question carries 20 marks.

Course Level Assessment Questions
(Questions may be framed based on the outline given under each course outcome)

Course Outcome 1 (COl):

1. Locate points in different quadrants as per given conditions.

2. Problems on lines inclined to both planes .

3. Find True length, Inclinations and Traces of lines.

Course Outcome 2 (C02)

1. Draw orthographic views of solids and combination solids

2. Draw views of solids inclined to any one reference plane.

3. Draw views of solids inclined to both reference planes.

Course Outcome 3 (C03):

1. Draw views of solids sectioned by a cutting plane

2. Find location and inclination of cutting plane given true shape of the section

3. Draw development of lateral surface of solids and also its sectioned views 

Course Outcome 4 (C04):

1. Draw Isometric views/projections of soilds

2. Draw Isometric views/projections of combination of soilds

3. Draw Perspective views of Soilds 

Course Outcome 5 (C05):

1. Draw Orthographic views of solids from the given three dimensional view

2. Draw three dimensional view of the solid from the given orthographic views



Course Outcome 6 (C06):

1. Draw the given figure including dimensions using 2D software

2. Create 3D model using modelling software from the given orthographic views or 3D figure or 
from real 3D objects
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Model Question paper

QP CODE: PAGES:3

Reg No:______________

Name :______________

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY FIRST SEMESTER B.TECH DEGREE EXAMINATION,
MONTH & YEAR

Course Code: EST110

ENGINEERING GRAPHICS

Max.Marks:100 Duration: 3 Hours

PART A

Answer all Questions. Each question carries 3 Marks

Instructions: Retain necessary Construction lines 
Show necessary dimensions 

Answer any ONE question from each module 
Each question carries 20 marks

MODULE I
1. The end point A of a line is 20mm above HP and 10mm in front of VP. The other end of the line is 

50mm above HP and 15mm behind VP. The distance between the end projectors is 70mm. Draw 
the projections of the line. Find the true length and true inclinations of the line with the 
principal planes. Also locate the traces of the line.

2. One end of a line is 20mm from both the principal planes of projection. The other end of the line 
is 50mm above HP and 40mm in front of VP. The true length of the line is 70mm. Draw the 
projections of the line. Find its apparent inclinations, elevation length and plan length. Also 
locate its traces.

MODULE II

3. A pentagonal pyramid of base side 25mm and height 40mm, is resting on the ground on one of 
its triangular faces. The base edge of that face is inclined 30° to VP. Draw the projections of the 
solid.

4. A hexagonal prism has side 25mm and height 50mm has a corner of its base on the ground and 
the long edge containing that corner inclined at 30° to HP and 45° to VP. Draw the projections of 
the solid.

MODULE III

5. A triangular prism of base side 40mm and height 70mm is resting with its base on the ground 
and having an edge of the base perpendicular to VP. Section the solid such that the true shape of
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the section is a trapezium of parallel sides 30mm and 10mm. Draw the projections showing the 
true shape. Find the inclination of the cutting plane with the ground plane.

6. Draw the development of a pentagonal pyramid of base side 30mm and height 50mm. A string is 
wound from a corner of the base round the pyramid and back to the same point through the 
shortest distance. Show the position of the string in the elevation and plan.

MODULE IV

7. The frustum of a cone has base diameter 50mm and top diameter 40mm has a height of 60mm. 
It is paced centrally on top of a rectangular slab of size 80x60mm and of thickness 20mm. Draw 
the isometric view of the combination.

8. A hexagonal prism has base side 35mm and height 60mm. A sphere of diameter 40mm is 
placed centrally on top of it. Draw the isometric projection of the combination.

MODULE V

9. Draw the perspective view of a pentagonal prism, 20mm side and 45mm long lying on one of its 
rectangular faces on the ground and having its axis perpendicular to picture plane. One of its 
pentagonal faces touches the picture plane and the station point is 50mm in front of PP, 25mm 
above the ground plane and lies in a central plane, which is 70mm to the left of the center of the 
prism.

10. Draw three orthographic views with dimensions of the object shown in figure below.
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Time: 3 hours EST110 ENGINEERING GRAPHICS Max. Marks: 100

SCHEME OF VALUATION
1. Locating the points and drawing the projections of the line- 4  marks 

Finding true length by any one method -  6 marks
Finding true inclination with VP -  2 marks 
Finding true inclination with HP -  2 marks 
Locating horizontal trace -  2 marks 
Locating vertical trace -  2 marks 
Dimensioning and neatness -  2 marks

Total = 20 marks
2. Locating the points and drawing true length of the line - 4  marks 

Finding projections by any method -  6 marks
Finding length of elevation and plan -  2 marks 
Finding apparent inclinations -  2 marks 
Locating horizontal trace -  2 marks 
Locating vertical trace -  2 marks 
Dimensioning and neatness -  2 marks

Total = 20 marks
3. Drawing initial position plan and elevation -  4 marks 

First inclination views - 4  marks
Second inclination views -8 marks 
Marking invisible edges -  2 marks 
Dimensioning and neatness -  2 marks

Total = 20 marks
(Anyone method or combination of methods for solving can be used.
If initial position is wrong then maximum 50% marks may be allotted for the answer)

4. Drawing initial position plan and elevation -  4 marks 
First inclination views - 4  marks 
Second inclination views -8 marks 
Marking invisible edges -  2 marks 
Dimensioning and neatness -  2 marks

Total = 20 marks
(Any one method or combination of methods for solving can be used
If initial position is wrong then maximum 50% marks may be allotted for the answer)

C. Drawing.fe^tia'

5. Drawing initial position plan and elevation - 4  marks 
Locating section plane as per given condition -  5 marks 
Drawing true shape -5 marks 
Finding inclination of cutting plane -  2 marks 

mensioning arid neatness -  2 marks

A
osition plan and elevation -  4 marks
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Development of the pyramid -  6 marks 
Locating string in development -2 marks 
Locating string in elevation -  3 marks 
Locating string in plan -  3 marks 
Dimensioning and neatness -  2 marks

7. Drawing initial positions -  4 marks 
Isometric View of Slab -6 marks 
Isometric View of Frustum -1 0  marks 
Dimensioning and neatness -  2 marks

(Initial position is optional, hence redistribute if needed.
Reduce 4 marks if Isometric scale is taken)

8. Drawing initial positions -  4 marks 
Isometric scale -  4 marks 
Isometric projection of prism -5 marks 
Isometric projection of sphere -  5 marks 
Dimensioning and neatness -  2 marks

(Initial position is optional, hence redistribute if needed.

9. Drawing the planes and locating the station point - 4  marks 
Locating elevation points -  2 marks
Locating plan points -  2 marks 
Drawing the perspective view -1 0  marks 
Dimensioning and neatness -  2 marks

10. Drawing the elevation -8marks 
Drawing the plan - 4  marks 
Drawing the side view -  4 marks 
Marking invisible edges -  2 marks 
Dimensioning and neatness -  2 marks

Total = 20 marks

Total = 20 marks

Total = 20 marks

Total = 20 marks

Total = 20 marks
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SYLLABUS

General Instructions :
-First angle projection to be followed
- Section A practice problems to be performed on A4 size sheets
- Section B classes to be conducted on GAD lab

- CIA for section A carries 25 marks (15 marks for 1 test and Class work 10 marks)
- CIA for section B carries 15 marks (10 marks for 1 test and Class work 5 marks)

SECTION A
Module 1
Introduction : Relevance of technical drawing in engineering field. Types of lines, Dimensioning, BIS 
code of practice for technical drawing.
Orthographic projection of Points and Lines: Projection of points in different quadrants, Projection of 
straight lines inclined to one plane and inclined to both planes. Trace of line. Inclination of lines with 
reference planes True length of line inclined to both the reference planes.

Module 2
Orthographic projection of Solids: Projection of Simple solids such as Triangular, Rectangle, Square, 
Pentagonal and Hexagonal Prisms, Pyramids, Cone and Cylinder. Projection of solids in simple 
position including profile view. Projection of solids with axis inclined to one of the reference planes 
and with axis inclined to both reference planes.

Module 3
Sections of Solids: Sections of Prisms, Pyramids, Cone, Cylinder with axis in vertical position and cut 
by different section planes. True shape of the sections. Also locating the section plane when the 
true shape of the section is given.
Development of Surfaces: Development of surfaces of the above solids and solids cut by different 
section planes. Also finding the shortest distance between two points on the surface.

Module 4
Isometric Projection: Isometric View and Projections of Prisms, Pyramids, Cone , Cylinder, Frustum of 
Pyramid, Frustum of Cone, Sphere, Hemisphere and their combinations.

Module 5
Perspective Projection: Perspective projection of Prisms and Pyramids with axis perpendicular to the 
ground plane, axis perpendicular to picture plane.
Conversion of Pictorial Views: Conversion of pictorial views into orthographic views and vice versa
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SECTION B
(To be conducted in CAD Lab)

Introduction to Computer Aided Drawing: Role of CAD in design and development of new products, 
Advantages of CAD. Creating two dimensional drawing with dimensions using suitable software. 
Conversion of pictorial views into orthographic views. (Minimum 2 exercises mandatory)
Introduction to Solid Modelling: Creating 3D models of various components using suitable modelling 
software. (Minimum 2 exercises mandatory)

Text Books
1. Bhatt, N.D., Engineering Drawing, Charotar Publishing House Pvt. Ltd.

2. John, K.C. Engineering Graphics, Prentice Hall India Publishers.

Reference Books

1. Agrawal, B. and Agrawal, C.M., Engineering Drawing, Tata McGraw Hill Publishers.
2. Duff, J.M. and Ross, W.A., Engineering Design and Visualisation, Cengage Learning.
3. Kulkarni, D.M., Rastogi, A.P. and Sarkar, A.K., Engineering Graphics with AutoCAD, PHI.
4. Luzaddff, W J. and Duff, J.M., Fundamentals of Engineering Drawing, PHI.

Course Contents and Lecture Schedule

No

1.1

1.2

1.3

1.4

1.5

2.1

2.2

SECTION A

MODULE I

Introduction to graphics, types of lines, Dimensioning

Concept of principle planes of projection, different quadrants, locating points 
on different quadrants

Projection of lines, inclined to one plane.Lines inclined to both planes, 
trapezoid method of solving problems on lines.

Problems on lines using trapezoid method

Line rotation method of solving, problems on line rotation method

MODULE II

Introduction of different solids, Simple position plan and elevation of solids

Problems on views of solids inclined to one plane

^2 3 — -Peoplems on views of solids inclined to both planes
^ c G£ Of C X ------------------:-----------------------------------
yZA----PTacfiefe-prbblems on solids inclined to both planes
r * . i

No. of 
Hours
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3 MODULE III

3.1 Introduction to section planes. AIP and AVP. Principle of locating cutting 
points and finding true shape

2

3.2 Problems on sections of different solids 2

3.3 Problems when the true shape is given 2

3.4 Principle of development of solids, sectioned solids 2

4 MODULE IV

4.1 Principle of Isometric View and Projection, Isometric Scale. Problems on 
simple solids

2

4.2 Isometric problems on Frustum of solids, Sphere and Hemisphere 2

4.3 Problems on combination of different solids 2

5 MODULE V

5.1 Introduction to perspective projection, different planes, station point etc. 
Perspective problems on pyramids

2

5.2 Perspective problems on prisms 2

5.3 Practice on conversion of pictorial views into orthographic views and vice 
versa

2

SECTION B (To be conducted in CAD lab)

1 Introduction to CAD and software. Familiarising features of 2D software. 
Practice on making 2D drawings

2

2 Practice session on 2D drafting 2

3 Introduction to solid modelling and software 2

4 Practice session on 3D modelling 2
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EST
120

BASICS OF CIVIL & MECHANICAL 
ENGINEERING

CATEGORY L T P CREDIT YEAR OF 
INTRODUCTION

ESC 4 0 0 4 2019

Preamble:

Objective of this course is to provide an insight and inculcate the essentials of Civil Engineering 
discipline to the students of all branches of Engineering and to provide the students an 
illustration of the significance of the Civil Engineering Profession in satisfying the societal needs.

Prerequisite: None

Course Outcomes: After completion of the course, the student will be able to

C O l
Recall the role of civil engineer in society and to relate the various disciplines of Civil 
Engineering.

CO 2
Explain different types of buildings, building components, building materials and 
building construction

CO 3 Describe the importance, objectives and principles of surveying.

CO 4
Summarise the basic infrastructure services MEP, HVAC, elevators, escalators and 
ramps

CO 5
Discuss the Materials, energy systems, water management and environment for green 
buildings.

CO 6 Analyse thermodynamic cycles and calculate its efficiency

CO 7 Illustrate the working and features of 1C Engines

CO 8 Explain the basic principles of Refrigeration and Air Conditioning

CO 9 Describe the working of hydraulic machines

CO 10 Explain the working of power transmission elements

c o n Describe the basic manufacturing, metal joining and machining processes

Mapping of course outcomes with program outcomes



C06 3 2

C07 3 1

C08 3 1

C09 3 2

CO10 3 1

con 3

Assessment Pattern

Mark distribution

Total Marks CIE (Marks) ESE (Marks) ESE Duration

150 50 100 3 hours

Continuous Internal Evaluation Pattern:

Attendance : 10 marks
Continuous Assessment Test (2 numbers) : 25 marks 
Assignment/Quiz/Course project : 15 marks

End Semester Examination Pattern:

There will be two parts; Part I -  Basic Civil Engineering and Part II -  Basic Mechanical Engineering. 
Part I and PART II carries 50 marks each. For the end semester examination, part I contain 2 parts - 
Part A and Part B. Part A contain 5 questions carrying 4 marks each (not exceeding 2 questions from 
each module). Part B contains 2 questions from each module out of which one to be answered. Each



question carries 10 mark and can have maximum 2 sub-divisions. The pattern for end semester 
examination for part ii is same as that of part I. However, student should answer both part I and 
part 2 in separate answer booklets.

Course Level Assessment Questions:

Course Outcome COl: To recall the role of civil engineer in society and to relate the various 
disciplines of Civil Engineering.

1.Explain relevance of Civil engineering in the overall infrastructural development of the country. 
Course outcome 2 (C02) (One question from each module and not more than two)

Explain different types of buildings, building components, building materials and building 
construction

1. Discuss the difference between plinth area and carpet area.

Course outcome 3 (C03) (One question from each module and not more than two)

Describe the importance, objectives and principles of surveying.

1. Explain the importance of surveying in Civil Engineering

Course outcome 4 (C04) (One question from each module and not more than two)

Summarise the basic infrastructure services MEP, HVAC, elevators, escalators and ramps

1. Explain the civil engineering aspects of elevators, escalators and ramps in buildings 

Course outcome 5 (C05) (One question from each module and not more than two)

Discuss the Materials, energy systems, water management and environment for green buildings.

1. Discuss the relevance of Green building in society

Section II Answer any 1 full question from each module. Each full question carries 10 marks

Course Outcome 1 (COl) (Two full question from each module and each question can have 
maximum 2 sub-divisions)

To recall the role of civil engineer in society and to relate the various disciplines of Civil Engineering 
CO Questions

1. a List out the types of building as per occupancy. Explain any two, each in about five sentences, 
b. Discuss the components of a building with a neat figure.

2. a.What are the major disciplines of civil engineering and explain their role in the infrastructural
framework.



Course Outcome 2 (C02) & Course Outcome 3 (C03) (Two full question from each module and 
each question can have maximum 2 sub-divisions)

Explain different types of buildings, building components, building materials and building 
construction & Describe the importance, objectives and principles of surveying.

CO Questions

1. a. What are the different kinds of cement available and what is their use. 
b. List the properties of good building bricks. Explain any five.

2. a. List and explain any five modern construction materials used for construction, 
b. Explain the objectives and principles of surveying

Course outcome 4 (C04) & Course outcome 5 (C05) (Two full question from each module and 
each question can have maximum 2 sub-divisions)

Summarise the basic infrastructure services MEP, HVAC, elevators, escalators and ramps & Discuss 
the Materials, energy systems, water management and environment for green buildings.

CO Questions

1. a. Draw the elevation and plan of one brick thick wall with English bond 
b. Explain the energy systems and water management in Green buildings

2. a. Draw neat sketch of the following foundations: (i) Isolated stepped footing;
(ii) Cantilever footing; and (iii) Continuous footing.

b. Discuss the civil engineering aspect of MEP and HVAC in a commercial building 

Course Outcome 6 (C06):
1. 1. In an air standard Otto cycle the compression ratio is 7 and compression begins at 35°C, 0.1 

MPa. The maximum temperature of the cycle is 1100°C. Find
i) Heat supplied per kg of air,
ii) Work done per kg of air,
iii) Cycle efficiency

Take Cp = 1.005 kJ/kgK and Cv=0.718 kJ/kgK
2. A Carnot cycle works with adiabatic compression ratio of 5 and isothermal expansion ratio of 2. 

The volume of air at the beginning of isothermal expansion is 0.3 m3. If the maximum 
temperature and pressure is limited to 550K and 21 bar, determine the minimum temperature 
in the cycle and efficiency of the cycle.

3. In an ideal diesel cycle, the temperature at the beginning and end of compression is 65°C and 
620°C respectively. The temperature at the beginning and end of the expansion is 1850°C and 
850 °C. Determine the ideal efficiency of the cycle.

4. Explain the concepts of CRDI and MPFI in 1C Engines.
Course Outcome 7 (C07)

;lp of a neat sketch explain the working of a 4 stroke SI engine
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2. Compare the working of 2 stroke and 4 stroke 1C engines
3. Explain the classification of 1C Engines.

Course Outcome 8(C08):
1. Explain the working of vapour compression refrigeration system.
2. With the help of suitable sketch explain the working of a split air conditioner.
3. Define: COP, specific humidity, relative humidity and dew point temperature.
Course Outcome 9 (C09):
1. Explain the working of a single stage centrifugal pump with sketches.
2. With the help of a neat sketch, explain the working of a reciprocating pump.
3. Aturbine is to operate under a head of 25 m at 200 rpm. The discharge is 9 m3/s. If the overall 
efficiency of the turbine is 90%. Determine the power developed by the turbine.
Course Outcome 10 (CO10):
1. Explain the working of belt drive and gear drive with the help of neat sketches
2. Explain a single plate clutch.
3. Sketch different types of gear trains and explain.

Course Outcome 11 (CO ll):
1. Describe the operations which can be performed using drilling machine.
2. Explain the functions of runners and risers used in casting.
3. With a neat sketch, explain the working and parts of a lathe.
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Model Question Paper

QP CODE: EST120 page:3

Reg No:__________________

Name:____________________________

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY FIRST SEMESTER B.TECH DEGREE EXAMINATION,
MONTH & YEAR

Course Code: EST120

Course Name: BASICS OF CIVIL AND MECHANICAL ENGINEERING

Max. Marks: 100 Duration: 3 hours

1.

2 .
3.
4.
5.

Answer both part I and part 2 in separate answer booklets 

PART I: BASIC CIVIL ENGINEERING 

PART A

(Answer all questions. Each question carries 4 marks)

Explain relevance of Civil engineering in the overall infrastructural development of the 
country.
Discuss the difference between plinth area and carpet area.
Explain different types of steel with their properties.
What are the different kinds of cement available and what is their use?
Define bearing capacity of soil. ■

(5 x4  = 20)

Part B

Answer one full question from each module.

MODULE I

www.ktuas

6a. List out the types of building as per occupancy. Explain any two, each in about five 
sentences. (5 )

b. Discuss the components of a building with a neat figure. (5)
7a. What are the major disciplines of civil engineering and explain their role in the

infrastructural framework. (5 )
Explain the role of NBC, KBR & CRZ norms in building rules and regulations prevailing in our

(5)
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MODULE II

8a. What are the different kinds of cement available and what is their use. (5)
b. List the properties of good building bricks. Explain any five. (5)

9a. List and explain any five modern construction materials used for construction. (5)
b. Explain the objectives and principles of surveying (5)

MODULE III

10a. Draw the elevation and plan of one brick thick wall with English bond (5)
b. Explain the energy systems and water management in Green buildings (5)

11a. Draw neat sketch of the following foundations: (i) Isolated stepped footing;
(ii) Cantilever footing; and (iii) Continuous footing. (5)

b. Discuss the civil engineering aspect of MEP and HVAC in a commercial building (5)

[10x3 = 30]

PART II: BASIC MECHANICAL ENGINEERING

PART A

1.
2.
3.
4.
5.

Answer all questions. Each question carries 4 marks

Sketch the P-v and T-s diagram of a Carnot cycle and List the processes. 
Illustrate the working of an epicyclic gear train.
Explain cooling and dehumidification processes.
Differentiate between soldering and brazing.
Explain the principle of Additive manufacturing.

4 x 5 = 20 marks

Part B

Answer one full question from each module. 

MODULE I

6. In an air standard Otto cycle the compression ratio is 7 and compression begins at 
35°C, O.IMPa. The maximum temperature of the cycle is 1100°C. Find

i) Heat supplied per kg of air,
ii) Work done per kg of air,
iii) Cycle efficiency

Take Cp = 1.005 kJ/kgK and Cv=0.718 kJ/kgK



7. a) Explain the working of a 4 stroke SI engine with neat sketches.
7 marks

b) Explain the fuel system of a petrol engine.

3 marks

MODULE II

8. a) Explain the working of a vapour compression system with help of a block diagram.
7 marks

b) Define: Specific humidity, relative humidity and dew point temperature.

3 marks

OR

9. With the help of a neat sketch, explain the working of a centrifugal pump.
10 marks

MODULE III

10. Explain the two high, three high, four high and cluster rolling mills with neat 
sketches.

10 marks

OR

11. a) Describe the arc welding process with a neat sketch, 

b) Differentiate between up-milling and down-milling operations.

6 marks 

4 marks
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SYLLABUS

Module 1
General Introduction to Civil Engineering: Relevance of Civil Engineering in the overall 
infrastructural development of the country. Responsibility of an engineer in ensuring the safety of 
built environment. Brief introduction to major disciplines of Civil Engineering like Transportation 
Engineering, Structural Engineering, Geo-technical Engineering, Water Resources Engineering and 
Environmental Engineering.
Introduction to buildings: Types of buildings, selection of site for buildings, components of a 
residential building and their functions.
Building rules and regulations: Relevance of NBC, KBR & CRZ norms (brief discussion only).
Building area: Plinth area, built up area, floor area, carpet area and floor area ratio for a building as 
per KBR.

Module 2
Surveying: Importance, objectives and principles.
Construction materials, Conventional construction materials: types, properties and uses of building 
materials: bricks, stones, cement, sand and timber
Cement concrete: - Constituent materials, properties and types. Steel:- Steel sections and steel 
reinforcements, types and uses.
Modern construction materials:- Architectural glass, ceramics, Plastics, composite materials, 
thermal and acoustic insulating materials, decorative panels, waterproofing materials. Modern uses 
of gypsum, pre-fa bricated building components (brief discussion only).

Module 3
Building Construction: Foundations: Bearing capacity of soil (definition only), functions of 
foundations, types -  shallow and deep (brief discussion only). Load bearing and framed structures 
(concept only).
Brick masonry: - Header and stretcher bond, English bond & Flemish bond random rubble masonry. 
Roofs and floors: - Functions, types; flooring materials (brief discussion only).
Basic infrastructure services: MEP, HVAC, elevators, escalators and ramps (Civil Engineering aspects 
only), fire safety for buildings.
Green buildings:- Materials, energy systems, water management and environment for green 
buildings, (brief discussion only).

Module 4

Analysis of thermodynamic cycles: Carnot, Otto, Diesel cycles, Derivation of efficiency of these 
cycles, Problems to calculate heat added, heat rejected, net work and efficiency. 1C Engines: Cl, SI, 2- 
Stroke, 4-Stroke engines. Listing the parts of different types of 1C Engines. Efficiencies of 1C 
Engines(Definitions only), Air, Fuel, cooling and lubricating systems in SI and Cl Engines, CRDI, MPFI. 
Concept of hybrid engines.

Module 5
Refrigeration: Unit of refrigeration, reversed Carnot cycle,COP, vapour compression cycle (only 
description and no problems); Definitions of dry, wet & dew point temperatures, specific humidity 
and relative humidity, Cooling and dehumidification, Layout of unit and central air conditioners.
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Description about working with sketches of: Reciprocating pump. Centrifugal pump, Pelton turbine, 
Francis turbine and Kaplan turbine. Overall efficiency, Problems on calculation of input and output 
power of pumps and turbines (No velocity triangles)
Description about working with sketches of: Belt and Chain drives. Gear and Gear trains, Single plate 
clutches.

Module 6
Manufacturing Process: Basic description of the manufacturing processes -  Sand Casting, Forging, 
Rolling, Extrusion and their applications.
Metal Joining Processes: List types of welding, Description with sketches of Arc Welding, Soldering 
and Brazing and their applications
Basic Machining operations: Turning, Drilling, Milling and Grinding.
Description about working with block diagram of: Lathe, Drilling machine, Milling machine, CNC 
Machine. Principle of CAD/CAM, Rapid and Additive manufacturing.

Text Books:

1. Dalai, K R, Essentials of Civil Engineering, Charotar Publishing house

2. Mckay, W.B. and Mckay, J. K., Building Construction, Volumes 1 to 4, Pearson India 
Education Services

References Books:

1. Chen W.F and Liew J Y R (Eds), The Civil Engineering Handbook. II Edition CRC Press (Taylor 
and Francis)

2. Chudley, R and Greeno R, Building construction handbook, Addison Wesley, Longman group, 
England

3. Chudley, R, Construction Technology, Vol. I to IV, Longman group, England Course Plan
4. Dalai K R, Essentials of Civil Engineering, Charotar Publishing house.
5. Gopi S, Basic Civil Engineering, Pearson Publishers
6. Kandya A A, Elements of Civil Engineering, Charotar Publishing house
7. Mamlouk, M. S., and Zaniewski, J. P., Materials for Civil and Construction Engineering, Pearson 

Publishers
8. Mckay, W. B. and Mckay, J. K., Building Construction Volumes 1 to 4, Pearson India Education 

Se rvices.
9. Rangwala S.C and Dalai K B Building Construction Charotar Publishing house
10. Benjamin,J.,Basic Mechanical Engineering,Pentex Books,9th Edition,2018
11. Balachandran, P.Basic Mechanical Engineering,Owl Books

12. Clifford, M., Simmons, K. and Shipway, P., An Introduction to Mechanical Engineering Part I - 
CRC Press

13. Roy and Choudhary, Elements of Mechanical Engineering, Media Promoters &Publishers Pvt.
Ltd., Mumbai.

14. Sawhney, G. S., Fundamentals of Mechanical Engineering, PHI



Course Contents and Lecture Schedule:

No Topic
Course
outcomes
addressed

No. of 
Lectures

1 Module 1 Total: 7

1.1

General Introduction to Civil Engineering: Relevance of Civil 
Engineering in the overall infrastructural development of the 
country. Responsibility of an engineer in ensuring the safety of built 
environment.

COl 1

1.2

Brief introduction to major disciplines of Civil Engineering like 
Transportation Engineering, Structural Engineering, Geo-technical 
Engineering, Water Resources Engineering and Environmental 
Engineering.

COl 2

1.3
Introduction to buildings: Types of buildings, selection of site for 
buildings, components of a residential building and their functions.

C02 2

1.4
Building rules and regulations: Relevance of NBC, KBR & CRZ norms 
(brief discussion only) C02 1

1.5
Building area: Plinth area, built up area, floor area, carpet area and 
floor area ratio for a building as per KBR.

C02 1

2 Module 2 Total: 7

2.1 Surveying: Importance, objectives and principles. C03 1

2.2 Bricks: - Classification, properties of good bricks, and tests on bricks C02 1

2.3 Stones: - Qualities of good stones, types of stones and their uses. 
Cement: - Good qualities of cement, types of cement and their uses.

C02 1

2.4
Sand: - Classification, qualities of good sand and sieve analysis 
(basics only).
Timber: - Characteristics, properties and uses.

C02 1

2.5 Cement concrete: - Constituent materials, properties and types, 
Steel: - Steel sections and steel reinforcements, types and uses.

C02 1
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2.6

Modern construction materials: - Architectural glass, ceramics, 
plastics, composite materials, thermal and acoustic insulating 
materials, decorative panels, waterproofing materials, modern uses 
of gypsum, pre-fabricated building components (brief discussion 
only)

CO 2 2

3 Module 3 Total: 7

3.1

Foundations: - Bearing capacity of soil (definition only), functions of 
foundations, types -  shallow and deep (brief discussion only).
Brick masonry: - Header and stretcher bond, English bond & Flemish 
bond- elevation and plan (one & one and a half brick wall only). 
Random rubble masonry.

COl 2

3.2 Roofs: Functions, types; roofing materials (brief discussion only) 
Floors: Functions, types; flooring materials (brief discussion only)

C02 2

3.3 Basic infrastructure services: MEP, HVAC, Elevators, escalators and 
ramps (Civil Engineering aspects only) fire safety for buildings

C04 2

3.4 Green buildings:- Materials, energy systems, water management 
and environment for green buildings, (brief discussion only)

C05 1

4 MODULE 4

4.1
Analysis of thermodynamic cycles: Carnot, Otto, and Diesel cycle- 
Derivation of efficiency of these cycles, Problems to calculate heat 
added, heat rejected, net work and efficiency

4

4.2
1C Engines: Cl, SI, 2-Stroke, 4-Stroke engines. Listing the parts of 
different types of 1C Engines, efficiencies 1C Engines(Description only)

2

14.3
Air, Fuel, cooling and lubricating systems in SI and Cl Engines, CRDI, 
MPFI. Concept of hybrid engines

2

5 MODULES

5.1 Refrigeration: Unit of refrigeration, reversed Carnot cycle, COP, vapour 
compression cycle (only description and no problems)

1

5.2
Definitions of dry, wet & dew point temperatures, specific humidity and 
relative humidity, Cooling and dehumidification, Layout of unit and 
central air conditioners.

1

5.3 Description about working with sketches : Reciprocating pump, 4
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Centrifugal pump, Pelton turbine, Francis turbine and Kaplan turbine. 
Overall efficiency. Problems on calculation of input and output power 
of pumps and turbines (No velocity triangles)

5.4 Description about working with sketches of: Belt and Chain drives, Gear 
and Gear trains. Single plate clutches

3

6 MODULE 6

6.1
Manufacturing Process: Basic description of the manufacturing 
processes -  Sand Casting, Forging, Rolling, Extrusion and their 
applications.

2

6.2
Metal Joining Processes ‘.List types of welding, Description with 
sketches of Arc Welding, Soldering and Brazing, and their applications

1

Basic Machining operations: Turning, Drilling, Milling and Grinding 3

6.3 Description about working with block diagrams of: Lathe, Drilling 
machine. Milling machine, CNC Machine

6.4 Principle of CAD/CAM, Rapid and Additive manufacturing 1
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EST
130

BAS ICS OF ELECTRI CA L AN D 
ELECTRO N ICS EN G IN EERIN G

CATEGORY L T P CREDIT YEAR OF 
INTRODUCTION

ESC 4 0 0 4 2019

Preamble:
This course aims to (1) equip the students with an understanding of the fundamental principles of 
electrical engineering^) provide an overview of evolution of electronics, and introduce the working 
principle and examples of fundamental electronic devices and circuits (3) provide an overview of 
evolution of communication systems, and introduce the basic concepts in radio communication.

Prerequisite: Physics and Mathematics (Pre-university level)
Course Outcomes: After the completion of the course the student will be able to

C O l Apply fundamental concepts and circuit laws to solve simple DC electric circuits
CO 2 Develop and solve models of magnetic circuits
CO 3 Apply the fundamental laws of electrical engineering to solve simple ac circuits in steady 

state
CO 4 Describe working of a voltage amplifier
CO 5 Outline the principle of an electronic instrumentation system
CO 6 Explain the principle of radio and cellular communication

Mapping of course outcomes with program outcomes

PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO
10

PO
11

PO
12

C O l 3 1 - - - - - - - - - 2
CO 2 3 1 - - - - - - - - - 2
CO 3 3 1 - - - - - - - - - 2
CO 4 2 - - - - - - - - - - -
CO 5 2 - - - - - - - - - 2
CO 6 2 - - - - - - - - - - 2
Assessment Pattern

~ ---------------_ Basic Electrical Engineering Basic Electronics Engineering
Bloom's Category Continuous 

Assessment Tests
End Semester 
Examination 

(Marks)

Continuous 
Assessment Tests

End Semester
Examination
(Marks)Test 1 

(Marks)
Test 2 

(Marks)
Test 1 

(Marks)
Test 2 

(Marks)
Remember 0 0 10 10 10 20
Understand 12.5 12.5 20 15 15 30
Apply 12.5 12.5 20
Analyse
Evaluate
Create



Mark distribution

Total Marks CIE marks ESE marks ESE Duration

150 50 100 3 hours

Continuous Internal Evaluation Pattern:
Attendance : 10 marks
Continuous Assessment Test (2 numbers) : 25 marks 
Assignment/Quiz/Course project : 15 marks

End Semester Examination Pattern: There will be two parts; Part I -  Basic Electrical Engineering and 
Part II -  Basic Electronics Engineering. Part I and PART II carries 50 marks each. For the end semester 
examination, part I contain 2 parts - Part A and Part B. Part A contain 5 questions carrying 4 marks 
each (not exceeding 2 questions from each module). Part B contains 2 questions from each module 
out of which one to be answered. Each question carries 10 mark and can have maximum 2 sub
divisions. The pattern for end semester examination for part II is same as that of part I. However, 
student should answer both part I and part 2 in separate answer booklets.

Course Level Assessment Questions

Course Outcome 1 (COl):

1. Solve problems based on current division rule.

2. Solve problems with Mesh/node analysis.

3. Solve problems on Wye-Delta Transformation.

Course Outcome 2 (C02):

1. Problems on series magnetic circuits

2. Problems on parallel magnetic circuits

3. Problems on composite magnetic ciruits

4. Course Outcome 3 (C03):

1. problems on self inductance, mutual inductance and coefficient of coupling

2. problems on rms and average values of periodic waveforms

3. problems on series ac circuits

4. Compare star and Delta connected 3 phase AC systems.

Course Outcome 4 (C04): Describe working of a voltage amplifier



2. Define operating point in the context of a BJT amplifier.

3. Why is it required to have a voltage amplifier in a public address system?

Course Outcome 5 (C05): Outline the principle of an electronic instrumentation system

1. Draw the block diagram of an electronic instrumentation system.

2. What is a transducer?

3. Explain the working principle of operation of digital multimeter.

Course Outcome 6 (C06): Explain the principle of radio and cellular communication

1. What is the working principle of an antenna when used in a radio transmitter?

2. What is the need of two separate sections RF section and IF section in a super heterodyne 
receiver?

3. What is meant by a cell in a cellular communication?

Model Question Paper

QPCODE: Pages: 3

Reg No.:_______________

Name:_________________

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY FIRST SEMESTER B.TECH DEGREE EXAMINATION,
MONTH & YEAR

Course Code: EST130

Course Name: BASICS OF ELECTRICAL AND ELECTRONICS ENGINEERING

Max. Marks: 100 Duration: 3 hours

Answer both part I and part 2 in separate answer booklets 

PARTI

BASIC ELECTRICAL ENGINEERING 

PART A

Answer all questions; each question carries 4 marks.

1. Calculate the current through the 4Q resistor in the circuit shown, applying current 
division rule:

3 ( 1



2. Calculate the RMS and average values of a purely sinusoidal current having peak value 
15A.

3. An alternating voltage of (80+j60)V is applied to an RX circuit and the current flowing 
through the circuit is (-4+jlO)A. Calculate the impedance of the circuit in rectangular and 
polar forms. Also determine if X is inductive or capacitive.

4. Derive the relation between line and phase values of voltage in a three phase star 
connected system.

5. Compare electric and magnetic circuits. (5x4=20)

PART B

Answer one question from each module; each question carries 10 marks.

Module 1

6.. Calculate the node voltages in the circuit shown, applying node analysis:

7. (a) State and explain Kirchhoffs laws.

(b) Calculate the current through the galvanometer (G) in the circuit shown:

(4 marks)

Nehai College of 
:nginceri»g o"'i Research Centie
-’an-oaclv Ttvruvilwamala. Thrisaur Ot 

o,n rso 59? Kerala



Module 2

8. (a) State and explain Faraday’s laws of electromagnetic induction with examples. (4 marks)

component, which is a sinusoidal wave with a peak value of 5A. Sketch the resultant

10. Draw the power triangle and define active, reactive and apparent powers in ac circuits. 
Two coils A and B are connected in series across a 240V, 50Hz supply. The resistance of 
A is 5Q and the inductance of B is 0.015H. If the input from the supply is 3kW and 
2kVAR, find the inductance of A and the resistance of B. Also calculate the voltage across 
each coil.

11. A balanced three phase load consists of three coils each having resistance of 412 and 
inductance 0.02H. It is connected to a 415V, 50Hz, 3-phase ac supply. Determine the 
phase voltage, phase current, power factor and active power when the loads are connected 
in (i) star (ii) delta.

1. Give the specifications of a resistor. The colour bands marked on a resistor are Blue, Grey, 
Yellow and Gold. What are the minimum and maximum resistance values expected from that 
resistance?

2. What is meant by avalanche breakdown?
3. Explain the working of a full-wave bridge rectifier.
4. Discuss the role of coupling and bypass capacitors in a single stage RC coupled amplifier.
5. Differentiate AM and FM communication systems.

(b) Differentiate between statically and dynamically induced emf. A conductor of length 
0.5m moves in a uniform magnetic field of flux density 1.1T at a velocity of 30m/s. 
Calculate the emf induced in the conductor if the direction of motion of the conductor is
inclined at 60° to the direction of field. (6 marks)

9. (a) Derive the amplitude factor and form factor of a purely sinusoidal waveform. (5 marks) 

(b) A current wave is made up of two components-a 5A dc component and a 50Hz ac

waveform and determine its RMS and average values. (5 marks)

Module 3

(3x10=30)

PART II

BASIC ELECTRONICS ENGINEERING

PART A

Answer all questions; each question carries 4 marks.

(5x4=20)

p r i n c i p a l
K c h - u  C o ' le rf^  „ f



PART B

Answer one question from each module; each question carries 10 marks.

Module 4

6. a) Explain with diagram the principle of operation of an NPN transistor. (5)
b) Sketch and explain the typical input-output characteristics of a BJT when connected in 
common emitter configuration. (5)

OR
7. a) Explain the formation of a potential barrier in a P-N junction diode. (5)

b) What do you understand by Avalanche breakdown? Draw and explain the V-l characteristics 
of a P-N junction and Zener diode. (5)

Module 5

8. a) With a neat circuit diagram, explain the working of an RC coupled amplifier. (6)
b) Draw the frequency response characteristics of an RC coupled amplifier and state the reasons 
for the reduction of gain at lower and higher frequencies. (4)

OR
9. a) With the help of block diagram, explain how an electronic instrumentation system. (6)

b) Explain the principle of an antenna. (4)

Module 6

10. a) With the help of a block diagram, explain the working of Super hetrodyne receiver. (6)
b) Explain the importance of antenna in a communication system. (4)

OR
11. a) With neat sketches explain a cellular communication system. (5)

b) Explain GSM communication with the help of a block diagram. (5)
(3x10=30)
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SYLLABUS

MODULE 1: Elementary Concepts of Electric Circuits

Elementary concepts of DC electric circuits: Basic Terminology including voltage, current, power, 
resistance, emf; Resistances in series and parallel; Current and Voltage Division Rules; Capacitors & 
Inductors: V-l relations and energy stored. Ohms Law and Kirchhoff's laws-Problems; Star-delta 
conversion (resistive networks only-derivation not requiredj-problems.

Analysis of DC electric circuits: Mesh current method - Matrix representation - Solution of network 
equations. Node voltage methods-matrix representation-solution of network equations by matrix 
methods. Numerical problems.

MODULE 2: Elementary Concepts of Magnetic circuits, Electromagnetic Induction and AC 
fundamentals

Magnetic Circuits: Basic Terminology: MMF, field strength, flux density, reluctance - comparison 
between electric and magnetic circuits- Series and parallel magnetic circuits with composite 
materials, numerical problems.

Electromagnetic Induction: Faraday's laws, problems, Lenz's law- statically induced and dynamically 
induced emfs - Self-inductance and mutual inductance, coefficient of coupling

Alternating Current fundamentals: Generation of alternating voltages-Representation of sinusoidal 
waveforms: frequency, period, Average, RMS values and form factor of waveforms-Numerical 
Problems.

MODULE 3: AC Circuits

AC Circuits: Phasor representation of sinusoidal quantities. Trignometric, Rectangular, Polar and 
complex forms. Analysis of simple AC circuits: Purely resistive, inductive & capacitive circuits; 
Inductive and capacitive reactance, concept of impedance. Average Power Power factor. Analysis of 
RL, RC and RLC series circuits-active, reactive and apparent power. Simple numerical problems.

Three phase AC systems: Generation of three phase voltages; advantages of three phase systems, 
star and delta connections (balanced only), relation between line and phase voltages, line and phase 
currents- Numerical problems

MODULE 4
Introduction to Semiconductor devices: Evolution of electronics -  Vacuum tubes to nano 
electronics. Resistors, Capacitors and Inductors (constructional features not required): types, 
specifications. Standard values, color coding. PN Junction diode: Principle of operation, V-l 
characteristics, principle of avalanche breakdown. Bipolar Junction Transistors: PNP and NPN 
structures, Principle of operation, relation between current gains in CE, CB and CC, input and 
output characteristics of common emitter configuration.

P R I N C I P A L
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MODULES
Basic electronic circuits and instrumentation: Rectifiers and power supplies: Block diagram 
description of a dc power supply, Working of a full wave bridge rectifier, capacitor filter (no 
analysis), working of simple zener voltage regulator. Amplifiers: Block diagram of Public Address 
system, Circuit diagram and working of common emitter (RC coupled) amplifier with its frequency 
response. Concept of voltage divider biasing. Electronic Instrumentation: Block diagram of an 
electronic instrumentation system.

MODULE 6
Introduction to Communication Systems: Evolution of communication systems -  Telegraphy to 5G. 
Radio communication: principle of AM & FM, frequency bands used for various communication 
systems, block diagram of super heterodyne receiver, Principle of antenna -  radiation from 
accelerated charge. Mobile communication: basic principles of cellular communications, principle 
and block diagram of GSM.

Text Books
1. D P Kothari and IJ Nagrath, "Basic Electrical Engineering”, Tata McGraw Hill, 2010.
2. D C Kulshreshtha, "Basic Electrical Engineering", Tata McGraw Hill, 2010.
3. ChinmoySaha, Arindham Haider and Debarati Ganguly, Basic Electronics - Principles and 
Applications, Cambridge University Press, 2018.
4. M.S.Sukhija and T.K.Nagsarkar, Basic Electrical and Electronics Engineering, Oxford University 
Press, 2012.
5. Wayne Tomasi and Neil Storey, A Textbook On Basic Communication and Information 
Engineering, Pearson, 2010.

Reference Books
1. Del Toro V, "Electrical Engineering Fundamentals", Pearson Education.
2. T. K. Nagsarkar, M. S. Sukhija, "Basic Electrical Engineering", Oxford Higher Education.
3. Hayt W H, Kemmerly J E, and Durbin S M, "Engineering Circuit Analysis", Tata McGraw-Hill
4. Hughes, "Electrical and Electronic Technology", Pearson Education.
5. V. N. Mittle and Arvind Mittal, "Basic Electrical Engineering," Second Edition, McGraw Hill.
6. Parker and Smith, "Problems in Electrical Engineering", CBS Publishers and Distributors.
7. S. B. Lai Seksena and Kaustuv Dasgupta, "Fundamentals of Electrical Engineering", Cambridge 
University Press.
8. Anant Agarwal, Jeffrey Lang, Foundations of Analog and Digital Electronic Circuits, Morgan 
Kaufmann Publishers, 2005.
9. Bernard Grob, Ba sic Electronics, McGraw Hill.
10. A. Bruce Carlson, Paul B. Crilly, Communication Systems: An Introduction to Signals and 
Noise in Electrical Communication, Tata McGraw Hill, 5th Edition.



COURSE CONTENTS AND LECTURE SCHEDULE

No Topic No. of Lectures

1 Elementary Concepts of Electric Circuits

1.1 Elementary concepts of DC electric circuits:

Basic Terminology including voltage, current, power, resistance, emf; 
Resistances in series and parallel; Current and Voltage Division Rules; 
Capacitors & Inductors: V-l relations and energy stored.

1

Ohms Law and Kirchhoff's laws-Problems; 2

Star-delta conversion (resistive networks only-derivation not requiredj- 
problems.

1

1.2 Analysis of DC electric circuits: Mesh current method - Matrix 
representation - Solution of network equations.

1

Node voltage methods-matrix representation-solution of network 
equations by matrix methods. 1

Numerical problems. 2

2 Elementary Concepts of Magnetic circuits, Electromagnetic Induction and AC 
fundamentals

2.1 Magnetic Circuits: Basic Terminology: MMF, field strength, flux density, 
reluctance - comparison between electric and magnetic circuits-

1
Series and parallel magnetic circuits with composite materials, 
numerical problems. 2

2.2 Electromagnetic Induction: Faraday's laws, problems, Lenz's law- 
statically induced and dynamically induced emfs - 
Self-inductance and mutual inductance, coefficient of coupling

1

2

2.3 Alternating Current fundamentals: Generation of alternating voltages- 
Representation of sinusoidal waveforms: frequency, period, Average, 
RMS values and form factor of waveforms-Numerical Problems.

2

3 AC Circuits



3.1 AC Circuits: Phasor representation of sinusoidal quantities. 
Trigonometric, Rectangular, Polar and complex forms.

1

Analysis of simple AC circuits: Purely resistive, inductive & capacitive 
circuits; Inductive and capacitive reactance, concept of impedance. 
Average Power, Power factor.

2

Analysis of RL, RC and RLC series circuits-active, reactive and apparent 1
power.

2
Simple numerical problems.

3.2 Three phase AC systems: Generation of three phase voltages; 
advantages of three phase systems, star and delta connections 
(balanced only), relation between line and phase voltages, line and 
phase currents- Numerical problems.

2

4 Introduction to Semiconductor devices

4.1 Evolution of electronics -  Vacuum tubes to nano electronics (In 
evolutional perspective only)

1

4.2 Resistors, Capacitors and Inductors: types, specifications. Standard 
values, color coding (No constructional features)

2

4.3 PN Junction diode: Principle of operation, V-l characteristics, principle 
of avalanche breakdown

2

4.4 Bipolar Junction Transistors: PNP and NPN structures. Principle of 
operation, relation between current gains in CE, CB and CC, input and 
output characteristics of common emitter configuration

3

5 Basic electronic circuits and instrumentation

5.1 Rectifiers and power supplies: Block diagram description of a dc power 
supply, Working of a full wave bridge rectifier, capacitor filter (no 
analysis), working of simple zener voltage regulator

3

5.2 Amplifiers: Block diagram of Public Address system, Circuit diagram and 
working of common emitter (RC coupled) amplifier with its frequency 
response, Concept of voltage divider biasing

4

5.3 Electronic Instrumentation: Block diagram of an electronic 
instrumentation system

2

6 Introduction to Communication Systems

6.1 Evolution of communication systems -  Telegraphy to 5G 1
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6.2 Radio communication: principle of AM & FM, frequency bands used for 
various communication systems, block diagram of super heterodyne 
receiver, Principle of antenna -  radiation from accelerated charge

4

6.3 Mobile communication: basic principles of cellular communications, 
principle and block diagram of GSM.

2

Suggested Simulation Assignments for Basic Electronics Engineering

1. Plot V-l characteristics of Si and Ge diodes on a simulator
2. Plot Input and Output characteristics of BJT on a simulator
3. Implementation of halfwave and full wave rectifiers
4. Simulation of RC coupled amplifier with the design supplied
5. Generation of AM signal

Note: The simulations can be done on open tools such as QUCS, KiCad, GNURadio or similar software 
to augment the understanding.



Preamble: The syllabus is prepared with the view of preparing the Engineering Graduates capable of writing 
readable C programs to solve computational problems that they may have to solve in their professional life. 
The course content is decided to cover the essential programming fundamentals which can be taught 
within the given slots in the curriculum. This course has got 2 Hours per week for practicing programming in 
C. A list showing 24 mandatory programming problems are given at the end. The instructor is supposed to 
give homework/assignments to write the listed programs in the rough record as and when the required 
theory part is covered in the class. The students are expected to come prepared with the required program 
written in the rough record for the lab classes.

Prerequisite: NIL

Course Outcomes: After the completion of the course the student will be able to

C O l Analyze a computational problem and develop an algorithm/flowchart to find its solution

CO 2
Develop readable* C programs with branching and looping statements, which uses 
Arithmetic, Logical, Relational or Bitwise operators.

CO 3
Write readable C programs with arrays, structure or union for storing the the data to be 
processed

CO 4
Divide a given computational problem into a number of modules and develop a readable 
multi-function C program by using recursion if required, to find the solution to the 
computational problem

CO 5 Write readable C programs which use pointers for array processing and parameter passing

CO 6 Develop readable C programs with files for reading input and storing output

readable* - readability of a program means the following:
1. Logic used is easy to follow
2. Standards to be followed for indentation and formatting
3. Meaningful names are given to variables
4. Concise comments are provided wherever needed
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Mapping of course outcomes with program outcomes

POl P02 P03 P04 P05 P06 P07 P08 P09 PO10 P O ll P012

COl Q) 0 0 0 0 0 0 0
C02 0 0 0 0 0 0 0
C03 0 0 0 0 0 0 0
C04 0 0 0 0 0 0 0 0
C05 0 0 0 0 0
C06 0 0 0 0 0

Assessment Pattern

Continuous Assessment Tests
End Semester 

Examination Marks
Bloom’s Category Test 1 

(Marks)
Test 2 

(Marks)

Remember 15 10 25

Understand 10 15 25

Apply 20 20 40

Analyse 5 5 10

Evaluate

Create

Mark distribution

Total Marks CIE ESE ESE Duration

Marks Marks

150 50 100 3 hours P R I N C I P A L
Nehru College of

Engineering af—* Research Centra
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Continuous Internal Evaluation Pattern:

Attendance : 10 marks

Continuous Assessment Test 1 (for theory, for 2 hrs) : 20 marks

Continuous Assessment Test 2 (for lab, internal examination, for 2 hrs) : 20 marks

Internal Examination Pattern: There will be two parts; Part A and Part B. Part A contains 5 questions 
with 2 questions from each module (2.5 modules x 2 = 5), having 3 marks for each question. Students 
should answer all questions. Part B also contains 5 questions with 2 questions from each module (2.5 
modules x 2 = 5), of which a student should answer any one. A question should not have sub-divisions 
and each one carries 7 marks.

End Semester Examination Pattern: There will be two parts; Part A and Part B. Part A contains 10 
questions with 2 questions from each module, having 3 marks for each question. Students should 
answer all questions. Part B contains 2 questions from each module of which a student should answer 
any one. Each question can have maximum 2 sub-divisions and carry 14 marks.

Sample Course Level Assessment Questions

Course Outcome 1 (COl): Write an algorithm to check whether largest of 3 natural numbers is prime or 
not. Also, draw a flowchart for solving the same problem.

Course Outcome 2 (C02): Write an easy to read C program to process a set of n natural numbers and to 
find the largest even number and smallest odd number from the given set of numbers. The program 
should not use division and modulus operators.

Course Outcome 3(C03):Write an easy to read C program to process the marks obtained by n students 
of a class and prepare their rank list based on the sum of the marks obtained. There are 3 subjects for 
which examinations are conducted and the third subject is an elective where a student is allowed to 
take any one of the two courses offered.

Course Outcome 4 (C04): Write an easy to read C program to find the value of a mathematical function 
f which is defined as follows. f(n) = n! / (sum of factors of n), if n is not prime and f(n) = n! / (sum of 
digits of n), if n is prime.

Course Outcome 5 (C05): Write an easy to read C program to sort a set of n integers and to find the 
number of unique numbers and the number of repeated numbers in the given set of numbers. Use a 
function which takes an integer array of n elements, sorts the array using the Bubble Sorting Technique 
and returns the number of unique numbers and the number of repeated numbers in the given array.

Course Outcome 6 (C06): Write an easy to read C program to process a text file and to print the



Model Question paper 

QP CODE: PAGES: 3

Reg No:______________

Name :______________

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY FIRST SEMESTER B.TECH DEGREE EXAMINATION,
MONTH & YEAR

Course Code: EST102

Course Name: Programming in C (Common to all programs)

Max.Marks:100 Duration: 3 Hours

PART A

Answer all Questions. Each question carries 3 Marks

Part A

(Answer all questions. Each question carries 3 marks)

1. Write short note on processor and memory in a computer.

2. What are the differences between compiled and interpreted languages? Give example for 
each.

3. Write a C program to read a Natural Number through keyboard and to display the reverse 
of the given number. For example, if "3214567" is given as input, the output to be shown is 
"7654123".

4. Is it advisable to use goto statements in a C program? Justify your answer.

5. Explain the different ways in which you can declare & initialize a single dimensional array.

6. Write a C program to read a sentence through keyboard and to display the count of white 
spaces in the given sentence.

7. What are the advantages of using functions in a program?

8. With a simple example program, explain scope and life time of variables in C.

9. Write a function in C which takes the address of a single dimensional array (containing a 
finite sequence of numbers) and the number of numbers stored in the array as arguments 
and stores the numbers in the same array in reverse order. Use pointers to access the 
elements of the array.
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Part B

11.

(a) Draw a flow chart to find the position of an element ina given sequence, using linear
searching technique. With an example explain how the flowchart finds the position 
of a given element. (10)

(b) Writea pseudo code representing the flowchart for linear searching. (4 )

OR

12.

(a) With the help of a flow chart, explain the bubble sort operation. Illustrate with an
example. (10)

(b) Write an algorithm representing the flowchart for bubble sort. (4)

13.

(a) Write a C program to read an English Alphabet through keyboard and display
whether the given Alphabet is in upper case or lower case. (6 )

(b) Explain how one can use the builtin function in C, scanfto read values of different
data types. Also explain using examples how one can use the builtin function in C, 
printffor text formatting. (8 )

OR

14.

(a) With suitable examples, explain various operators in C. (10)

(b) Explain how characters are stored and processed in C. (4)

15.

(a) Write a function in C which takes a 2-Dimensional array storing a matrix of numbers
and the order of the matrix (number of rows and columns) as arguments and 
displays the sum of the elements stored in each row. (6 )

(b) Write a C program to check whether a given matrix is a diagonal matrix. (8)

OR

16.

(a) Without using any builtin string processing function like strlen, strcat etc., write a 
program to concatenate two strings. (8)

(b) Write a C program to perform bubble sort.
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17.

(a) Write a function namely myFact in C to find the factorial of a given number. Also,
write another function in C namelynCr which accepts two positive integer 
parameters n and r and returns the value of the mathematical functionC/n,rj( n! / ( 
r! x (n - r)l) ). The function nCr is expected to make use of the factorial function 
myFact. (10)

(b) What is recursion? Give an example, (4)

OR

18.

(a) With a suitable example, explain the differences between a structure and a union in
C. (6 )

(b) Declare a structure namely Student to store the details (roll number, name,
mark_for_C) of a student. Then, write a program in C to find the average mark 
obtained by the students in a class for the subject Programming in C (using the field 
markJor_C). Use array of structures to store the required data (8)

(a) With a suitable example, explain the concept of pass by reference. (6 )

(b) With a suitable example, explain how pointers can help in changing the content of a 
single dimensionally array passed as an argument to a function in C. 
(8)

OR

20.

(a) Differentiate between sequential files and random access files? (4)

(b) Using the prototypes explain the functionality provided by the following functions,
(1 0 )

i. rewind ()

ii. fseek()

iii. ftell()

fread()

fwrite() (14X5=70)
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SYLLABUS
Programming in C (Common to all disciplines)

Module 1
Basics of Computer Hardware and Software

Basics of Computer Architecture: processor, Memory, lnput& Output devices
Application Software & System software: Compilers, interpreters, High level and low level languages 
Introduction to structured approach to programming, Flow chart Algorithms, Pseudo code (bubble 
sort, linear search - algorithms and pseudocode)

Module 2
Program Basics

Basic structure of C program: Character set, Tokens, Identifiers in C, Variables and Data Types , 
Constants, Console 10 Operations, printf and scanf
Operators and Expressions: Expressions and Arithmetic Operators, Relational and Logical Operators, 
Conditional operator, size of operator, Assignment operators and Bitwise Operators. Operators 
Precedence
Control Flow Statements: If Statement, Switch Statement, Unconditional Branching using goto 
statement. While Loop, Do While Loop, For Loop, Break and Continue statements.(Simple programs 
covering control flow)

Module 3
Arrays and strings
Arrays Declaration and Initialization, 1-Dimensional Array, 2-Dimensional Array
String processing: In built String handling functions (strlen, strcpy, strcat and strcmp, puts, gets)
Linear search program, bubble sort program, simple programs covering arrays and strings

Module 4
Working with functions
Introduction to modular programming, writing functions, formal parameters, actual parameters 
Pass by Value, Recursion, Arrays as Function Parameters structure, union, Storage Classes, Scope 
and life time of variables, simple programs using functions

Module 5
Pointers and Files

Basics of Pointer: declaring pointers, accessing data though pointers, NULL pointer,array access
using pointers, pass by reference effect
File Operations: open, close, read, write, append
Sequential access and random access to files: In built file handlingfunctions (rewind() ,fseek(), ftellf), 
feof(), fread(), fwrite(j), simple programs covering pointers and files.

Text Books
1. Schaum Series, Gottfried B.S.,Tata McGraw Hill,Programming with C
2. E. Balagurusamy, Mcgraw Hill,Programming in ANSI C



Reference Books
1. Anita Goel and Ajay Mittal, Pearson, Computer fundamentals and Programming in C
2. Brian W. Kernighan and Dennis M. Ritchie, Pearson, C Programming Language
3. Rajaraman V, PHI, Computer Basics and Programming in C
4. Yashavant P, Kanetkar, BPB Publications, Let us C

Course Contents and Lecture Schedule

Module 1: Basics of Computer Hardware and Software (7 hours)

1.1 Basics of Computer Architecture:Processor, Memory, lnput& Output devices 2 hours

1.2
Application Software & System software:Compilers, interpreters,High level and 
low level languages 2 hours

1.3 Introduction to structured approach to programming, Flow chart 1 hours

1.4
Algorithms, Pseudo code (bubble sort, linear search - algorithms and 
pseudocode)

2 hours

Module 2: Program Basics (8 hours)

2.1
Basic structure of C program: Character set,Tokens, Identifiers in C, Variables 
and Data Types, Constants, Console 10 Operations,printf and scanf

2 hours

2.2
Operators and Expressions:Expressions and Arithmetic Operators, Relational 
and Logical Operators,Conditional operator, sizeof operator. Assignment 
operators and Bitwise Operators. Operators Precedence

2 hours

2.3
Control Flow Statements: If Statement, Switch Statement, Unconditional 
Branching using goto statement, While Loop,Do While Loop,For Loop, Break and 
Continue statements. (Simple programs covering control flow)

4 hours

Module 3: Arrays and strings: (6 hours)

f* 
sX;

^Afr^ys Declaration and Initialization, 1-Dimensional Array, 2-Dimensional Array

> x > . .  \ _______________________________________________________1___

2 hours
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3.2 String processing: In built String handlingfunctions(sfr/en, strcpy, strcat and 
strcmp, puts, gets) 2 hours

3.3
Linear search program, bubble sort program,simple programs covering arrays 
and strings 3 hours

Module 4: Working with functions (7 hours)

4.1 Introduction to modular programming, writing functions, formal parameters, 
actual parameters 2 hours

4.2 Pass by Value, Recursion, Arrays as Function Parameters 2 hours

4.3
structure, union. Storage Classes,Scope and life time of variables, simple 
programs using functions 3 hours

Module 5: Pointers and Files (7 hours)

5.1
Basics of Pointer: declaring pointers, accessing data though pointers, NULL 
pointer,array access using pointers, pass by reference effect

3 hours

5.2 File Operations: open, close, read, write, append 1 hours

5.3
Sequential access and random access to files: In built file handlingfunctions 
(rewind() ,fseek(), ftell(), feof(), fread(), fwrite(j), simple programs covering 
pointers and files.

2 hours

C PROGRAMMING LAB (Practical part of EST102, Programming in C)

Assessment Method: The Academic Assessment for the Programming lab should be done internally 
by the College. The assessment shall be made on 50 marks and the mark is divided as follows: 
Practical Records/Outputs - 20 marks (internal by the College), Regular Lab Viva - 5 marks (internal 
by the College), Final Practical Exam -2 5  marks (internal by the College).

LIST OF LAB EXPERIMENTS
1. Familiarization of Hardware Components of a Computer
2. Familiarization of Linux environment -  How to do Programming in C with Linux
3. Familiarization of console I/O and operators in C 

J)  Display "Hello World"
I two numbers, add them and display theirsum 

the radius of a circle, calculate its area and display it
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iv)Evaluate the arithmetic expression ((a -b / c * d + e) * (f +g)) and display its solution.Read 
the values of the variables from the user through console.

1. Read 3 integer values and find the largest amoung them.
2. Read a Natural Number and check whether the number is prime or not
3. Read a Natural Number and check whether the number is Armstrong or not
4. Read n integers, store them in an array and find their sum and average
5. Read n integers, store them in an array and search for an element in the 

array using an algorithm for Linear Search
6. Read n integers, store them in an array and sort the elements in the array using Bubble Sort 

algorithm
7. Read a string (word), store it in an array and check whether it is a palindrome word or not.
8. Read two strings (each one ending with a $ symbol), store them in 

arrays and concatenate them without using library functions.
9. Read a string (ending with a $ symbol), store it in an array and count the number of vowels, 

consonants and spaces in it.
10. Read two input each representing the distances between two points in the Euclidean space, 

store these in structure variables and add the two distance values.
11. Using structure, read and print data of n employees (Name, Employee Id and Salary)

12. Declare a union containing 5 string variables (Name, House Name, City Name, State and Pin 
code) each with a length of C_SIZE (user defined constant). Then, read and display the address of a 
person using a variable of the union.

13. Find the factorial of a given Natural Number n usingrecursive and non recursive functions
14. Read a string (word), store it in an array and obtain its reverse by using a user defined function.
15. Write a menu driven program for performing matrix addition, multiplication and finding the 

transpose. Use functions to (i) read a matrix, (ii) find the sum of two matrices, (iii) find the product 
of two matrices, (i) find the transpose of a matrix and (v) display a matrix.
16. Do the following using pointers

i) add two numbers

ii) swap two numbers using a user defined function 

17.lnput and Print the elements of an array using pointers

18. Compute sum of the elements stored in an array using pointers and user defined function.

19. Create a file and perform the following

iii) Write data to the file

iv) Read the data in a given file & display the file content on console

v) append new data and display on console

20.Open a text input file and count number of characters, words and lines in it; and store the results 
in an output file.
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Course code Course Name L -T -P -C re d its

CS205 Data Structures 3-1-0-4
Pre-requisite: B 101-05  In tro d u c tio n  to  C om p u tin g  and P ro b lem  S o lv ing
Course Objectives

Year of 
Introduction 

2016

1. To im p art a th o ro u g h  u n d ers tan d in g  o f  lin ear da ta  s truc tu res such  as stacks, queues and their 
app lications.

2. To im p art a th o ro u g h  u n d e rs tan d in g  o f  n o n -lin ear da ta  stru c tu res  such  as trees, g raphs and their 
applications.

3. To im p art fam ilia rity  w ith  v a rio u s  sorting , search ing  and  h ash in g  tech n iq u es  and  th e ir 
p erfo rm an ce  com parison .

4. To im p art a b asic  u n d e rs tan d in g  o f  m em ory  m anagem ent.

Syllabus
In troduction  to  v a rio u s  p ro g ram m in g  m ethodo log ies, te rm in o lo g ies  and b as ics  o f  a lgorithm s 
analysis, B asic  A b strac t and  C o n c re te  L in ear D a ta  S tructu res, N o n -lin e a r  D a ta  S tructu res, M em ory  

M anagem ent, S o rting  A lg o rith m s, S earch ing  A lgorithm s, H ashing .

Expected Outcome:
Students w ill be ab le  to

1. com pare  d iffe ren t p ro g ram m in g  m ethodo log ies and  d efine  asy m p to tic  no ta tions to  analyze 
p erfo rm an ce  o f  a lgo rithm s.

2. use  ap p ro p ria te  d a ta  s tru c tu res  like  arrays, linked  list, stacks and  queues to  so lve real w orld  
p rob lem s e ffic ien tly .

3. rep resen t and m an ip u la te  d a ta  u sin g  n o n lin ea r da ta  s truc tu res  lik e  tree s  and  g raphs to  design 
a lgorithm s fo r v a rio u s  app lications.

4. illu strate  and co m p are  v a rio u s  techn iques fo r search in g  and sorting .
5. app recia te  d iffe ren t m em o ry  m an ag em en t tech n iq u es  and  th e ir  sign ificance .
6. illu strate  v a rio u s h ash in g  techn iques.

Text Books:
1. Sam anta D ., C lassic  D a ta  S tructu res, P ren tice  H all Ind ia , 2 /e, 2009 .
2. R ich ard  F. G ilberg , B e h ro u z  A . F o rouzan , D a ta  S tructures: A  P seu d o co d e  A p p ro ach  w ith  C, 

2/e, C engage L earn in g , 2005 .
References

1. H orw itz  E ., S. Salm i and S. A nderson , F u n d am en ta ls  o f  D a ta  S truc tu res  in  C, U n iv ersity  P ress 
(India), 2008.

2. A ho  A. V., J. E. H o p c ro ft and J. D . U llm an, D a ta  S truc tu res  and  A lgo rithm s, P earson  
P ub lica tion , 1983

3. T rem blay  J. P . and  P. G. Sorenson , In tro d u c tio n  to  D a ta  S truc tu res  w ith  A pp lica tions, T ata  
M cG raw  H ill, 1995.

4. P e te r  B rass, A d v an ced  D a ta  S tructures, C am bridge  U n iv e rs ity  P ress , 2008
5. L ip sch u ts  S., T h eo ry  and  P ro b lem s o f  D a ta  S tructures, S ch au m ’s S eries, 1986.
6. W irth  N ., A lg o rith m s + D a ta  S truc tu res =  P rog ram s, P ren tice  H a ll, 2004.
7. H ugges J. K. and J. I. M ich tm , A  S tructu red  A pproach  to  P ro g ram m in g , PH I, 1987 

M arU rD Barrett, C liffo rd  W ag n er, A nd  U nix: T oo ls F o r S o ftw are  D esig n , Jo h n  W iley , 2008
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COURSE PLAN

Module Contents Hours
(56)

Sem.
Exam
Marks

I

In troduc tion  to  p ro g ram m in g  m eth o d o lo g ies  -  s truc tu red  
approach , s tepw ise  re fin em en t techn iques, p ro g ram m in g  style, 
docu m en ta tio n  -  an a ly sis  o f  a lgorithm s: freq u en cy  count, 
defin ition  o f  B ig  0  n o ta tion , asy m p to tic  ana lysis  o f  sim ple 
a lgorithm s. R e c u rs iv e  and ite ra tive  a lgorithm s.

9 15%

II

A bstrac t and  C o n cre te  D a ta  S tructu res- B asic  da ta  s truc tu res  -  
vecto rs and  arrays. A pp lica tions, L in k ed  lis ts:-  sing ly  linked  
list, d o u b ly  lin k ed  list, C ircu la r linked  list, o p era tio n s on 
linked list, linked  lis t w ith  h ead er nodes, ap p lica tio n s o f  linked  
list: p o lynom ials ,.

9 15%

m

A p p lica tio n s o f  lin k ed  lis t (continued): M em ory  m anagem en t, 
m em ory  a llo ca tio n  and  de-a llocation . F irst-fit, b e s t-f it  and 

w orst-fit a llo ca tio n  schem es

Im p lem en ta tio n  o f  S tacks and  Q ueues u sing  arrays and  linked 
list, D E Q U E U E  (d o u b le  ended  queue). M u ltip le  S tacks and 
Q ueues, A pp lica tions.

9 15%

IV

String: - rep resen ta tio n  o f  strings, concatenation , sub strin g  
search in g  and deletion .

Trees: - m -a ry  T ree, B inary  T rees  -  level and h e ig h t o f  the 
tree, co m p le te -b in a ry  tree  rep resen ta tio n  u s in g  array , tree  
traversa ls  (R ecu rs iv e  and  n on-recu rsive), app lications. B inary  
search  tree  -  c rea tion , in se rtio n  and de le tion  an d  search  

opera tions, app lications.

10 15%

V

G raphs -  rep resen ta tio n  o f  graphs, B FS and D FS (ana lysis  not 

requ ired) app lications.

S o rting  tech n iq u es -  Bubble sort, Selection Sort, In sertion  sort, 

M erge sort, Q u ick  sort, H eaps and H eap  sort. S earch ing  
a lgo rithm s (P erfo rm an ce  co m p ariso n  expected . D etailed  

analysis  not req u ired )

09 20%

V I ___

/ .n  v — '
/  o 7

L inear and  B in a ry  search . (P erfo rm an ce  co m p ariso n  expected . 
D etailed  ana lysis  no t requ ired )

H ash T ab les  -  H ash in g  fu n c tio n s -  M id  square, d iv ision , 
fekh iig , d ig it ana lysis, co llu sio n  reso lu tion  and  O v erflo w  
Kadillm e techn iques.

\ % \  V

10 20%
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Question Paper Pattern:

1. T here  w ill be  fiv e  pa rts  in  the  question  paper -  A , B , C, D , E
2. P a rt A

a. Total m ark s  : 12

b. Four  q u estio n s each  hav ing  3 m arks, u n ifo rm ly  c o v e rin g  m o d u le  I and  II; A ll 
four q u es tio n s  h av e  to  be answ ered .

3. P art B

a. T otal m ark s  : 18

b. Three q u es tio n s  each  h av in g  9 m arks, u n ifo rm ly  co v erin g  m o d u le  I and  II; 
T wo q u estio n s hav e  to  be answ ered . E ach  questio n  can h av e  a m ax im um  o f  
th ree  subparts

4. Part C

a. T otal m ark s : 12

b. Four q u estio n s each  hav ing  3 m arks, un ifo rm ly  co v erin g  m o d u le  III and  IV; 
All four q u estio n s have to  be  answ ered.

5. Part D

a. Total m ark s : 18

b. Three q u es tio n s  each  h av in g  9 m arks, un ifo rm ly  co v erin g  m o d u le  III and IV , 
T iro  q u estio n s have  to be answ ered  Each question  can h av e  a m ax im um  o f  
th ree  subparts

6. P a r tE

a. Total M arks: 40

b. Six  q uestions each  carry ing  10 m arks, un ifo rm ly  co v erin g  m od u les  V  and VI; 
four q uestions have  to  be  answ ered.

c. A  question  can hav e  a m ax im um  o f  th ree  sub-parts.

7. T here  should  be at least 60%  analy tica l/num erica l/design  questions.
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Course code Course Name L - T - P  -C red its Y e a r of
Introduction

C S207 ELECTRONIC DEVICES & 
CIRCUITS

3-0-0-3 2016

Pre-requisite: B E 1 0 1 -0 4  In tro d u c tio n  to  E lec tro n ics  E ngg .
Course Objectives:

1. T o  in tro d u ce  to  th e  studen ts the  fundam en ta l concep ts  o f  e lec tro n ic  dev ices and circuits 
fo r  e n g in ee rin g  ap p lica tio n s

2. T o  develop  th e  skill o f  analysis  and design  o f  v arious an a lo g  c ircu its  u sin g  elec tron ic  
dev ices

3. T o  p ro v id e  co m p reh en siv e  id ea  abou t w o rk in g  p rinc ip le , o p e ra tio n  and app lications o f  
e lec tro n ic  c ircu its

4. T o  equip  th e  stu d en ts  w ith  a sound u n d ers tan d in g  o f  fu n d am en ta l concep ts  o f  opera tional 
am plifiers

5. T o  ex p o se  to  th e  d iv ers ity  o f  o pera tions th a t opera tiona l am p lifie rs  can  perform  in  a w ide 
range  o f  ap p lica tio n s

6. T o  expose  to  a v arie ty  o f  e lec tro n ic  c ircu its /sy stem s u sin g  v a rio u s  an a lo g  IC s

Syllabus
R C  C ircu its , D io d e  C ircu its , R eg u la ted  p o w er supp lies, Field effect transistor, D C  analysis o f  
B JT , R C  C oup led  am plifier, M O S F E T  am plifiers , F eedback  am p lifie rs , P o w er am plifiers, 
O scilla tors, M u ltiv ib ra to rs, O pera tional A m p lifie r and its ap p lica tio n s, T im er IC

Expected Outcome:
Students w ill be ab le  to

1. exp la in , illu stra te , and design  the  d iffe ren t e lec tro n ic  c ircu its  u sing  e lec tron ic  
com ponen ts

2. design  c ircu its  u s in g  o p era tiona l am plifiers  fo r  v a rio u s  ap p lica tio n s

Text Books:
1. D av id  A  B ell, E lec tro n ic  D ev ices and  C ircu its , O xfo rd  U n iv e rs ity  P ress, 2008
2. S alivahanan  S. and V. S. K . B haaskaran , L in ea r In teg ra ted  C ircu its , T a ta  M cG raw  H ill, 

2008
References :

1. N eam en  D ., E lec tro n ic  C ircu its , A nalysis  and  D esign , 3/e, T M H , 2007
2. R o b ert B o y les tad  and L  N ash e lsk y , E lec tro n ic  D ev ices  and  C ircu it T heory , Pearson .
3. B o g art T. F ., E lec tro n ic  D ev ices  C ircu its , 6 /e, P earson , 2012.
4. M ain i A. K . and V. A graw al, E lec tro n ic  D ev ices  and  C ircu its , W iley  Ind ia , 2011.
5. K .G o p ak u m ar, D esig n  and  A nalysis o f  E lec tro n ic  C ircu its , P h a so r  B o o k s, K o llam , 2013
6. M illm an  J. and C. H alk ias , In teg rated  E lec tro n ics , 2/e, M cG raw -H ill, 2010.

Course Plan
Module Contents Hou

rs
i 4 0 i .

Sem
Exam
Marks

W ave shaping circuits: S inuso idal and n o n -sin u so id a l w av e  
shapes, P rin c ip le  and  w o rk in g  o f  R C  d iffe ren tia tin g  and  

C o nversion  o f  one n o n -sin u so id a l w av ein teg ra tin g  c ircu its, 
o ther.

15%

ts  - P o sitiv e , neg a tiv e  and b iased  clipper.
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C lam p in g  c ircu its  - P o sitiv e , n eg a tiv e  and  b iased  c lam per. 
V o ltag e  m u ltip lie rs-  V o ltag e  d o u b ler and trip ler.
S im ple sw eep  c ircu it u sing  tran s is to r  as a  sw itch.

2 Regulated power supplies: R ev iew  o f  sim ple zen er v o ltag e  
reg u la to r, S hun t and  series vo ltage  reg u la to r u s in g  tran sis to rs , 
C urren t lim itin g  and  fo ld  b ack  p ro tec tion , 3 pin  reg u la to rs -7 8 X X  
and  79X X , IC  723 and  its u se  as lo w  and  h igh  v o ltag e  regu la to rs , 
D C  to  D C  conversion , C ircu it/b lo ck  d iagram  and w o rk in g  o f  
SM I’S

4

15%

Field effect transistors: JF E T  -  S tructure , p rin c ip le  o f  
opera tion  an d  ch arac te ris tics , C o m parison  w ith  BJT.
M O S F E T - S tructu re , E n h an cem en t and  D ep le tio n  types, 
p rin c ip le  o f  o p era tion  and  characteristics.

3

FIRST INTERNAL EXAM
3 Amplifiers: In tro d u c tio n  to  tra n s is to r  b iasing , o p era tin g  po in t, 

co n cep t o f  lo ad  lin e , therm al stab ility , fixed  b ias, s e lf  b ias, 
v o ltag e  d iv id e r b ias. C lassifica tion  o f  am plifiers , R C  coup led  
am p lifie r - v o ltag e  gain  and  freq u en cy  response . M u ltis tag e  
am p lifie rs  - e ffec t o f  cascad in g  on gain and  bandw id th .

F eed b ack  in am p lifie rs  - E ffec t o f  nega tive  feed b ack  on 
am plifiers.

M O S F E T  A m p lifie r- C ircu it d iag ram  and w o rk in g  o f  com m on  
source  M O S F E T  am plifier.

7
15%

4 Oscillators: C lassifica tio n , c rite rion  fo r osc illa tion , an a ly sis  o f  
W ien  b rid g e  o sc illa to r, H artley  and C rystal oscilla to r.

N o n -s in u so id a l osc illa to rs: A stab le , m o n o stab le  and b i-s tab le  
m u ltiv ib ra to rs  u s in g  tran sis to rs  (O nly  design  eq u a tio n s and 

w o rk in g  o f  c ircu it are  requ ired , A nalysis: n o t required).

5 15%

SECOND INTERNAL EXAM
5 Operational amplifiers: D ifferen tia l am plifier, ch a rac te ris tic s  

o f  o p -a inps(ga in , b an d w id th , slew  rate, C M R R , o ffse t vo ltage , 
o ffse t cu rren t), com parison  o f  ideal and  p rac tica l op - 
am p(IC 741), ap p lica tio n s  o f  op -am ps- scale  changer, sign  
changer, ad d er/su m m in g  am plifier, sub trac to r, in teg ra to r, 

d iffe ren tia to r,

S chm itt trigger, W ien  b ridge  oscilla tor.

8 2 0 %



6 In te g ra te d  c ir c u its :  A c tiv e  filte rs  -  L o w  pass  and h igh  pass 
(first and  second  o rd er) ac tive  filte rs  u s in g  op -am p  w ith  g a in  (N o  
analysis requ ired ).
D /A  and A /D  co n v erto rs  -  im p o rtan t specifica tions, S am p le  and 

hold  circu it.
B inary  w e ig h ted  res is to r  and  R -2 R  lad d er type  D /A  converto rs, 
(co n cep ts  on ly).
F lash , dual s lope  and  successive  ap p ro x im atio n  ty p e  A /D  
converto rs.
C ircu it d iag ram  and  w o rk in g  o f  T im er IC 5 5 5 , a s tab le  and 
m o n o stab lem u ltiv ib ra to rs  u sing  555.

8 2 0 %

END SEMESTER EXAM

Question Paper Pattern:

1. T here  w ill be  fiv e  parts  in the  question  paper -  A, B , C , D, E

2. P a rt A
a. Total m ark s  : 12
b. Four  q u es tio n s  each  h av in g  3 m arks, u n ifo rm ly  co v erin g  m o d u le  I and II; All 

four q u es tio n s  h av e  to  be answ ered .
3. P a r tB

a. Total m ark s : 18
b. Three q u es tio n s  each  h av in g  9 m arks, u n ifo rm ly  co v erin g  m o d u le  I and II;

T wo q u estio n s h av e  to  b e  answ ered. E ach  q u es tio n  can h av e  a  m ax im um  o f  

th ree  subparts
4. P a r tC

a. Total m ark s  : 12
b. Four q u es tio n s  each  h av in g  3 m arks, u n ifo rm ly  co v erin g  m o d u le  III and IV , 

All four q u estio n s hav e  to  b e  answ ered.

5. P a rt D
a. T otal m arks : 18
b. Three q u es tio n s  each  hav ing  9 m arks, un ifo rm ly  co v erin g  m o d u le  III and IV;

T wo q u estio n s hav e  to  be answ ered . E ach  q u estio n  can  h av e  a m ax im um  o f  

th ree  subparts

6. P a rt E
a. Total M arks: 40
b. Six  questions each  carry ing  10 m arks, u n ifo rm ly  co vering  m od u les  V  and  VI; 

four questions have  to  be  answ ered.
c. A question  can have  a  m ax im um  o f  th ree  sub-parts.

should  be at leas t 60%  analy tica l/num erica l/design  questions

Cent'f
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Course
code

C S202

C ou rse  Name

Computer Organization and 
Architecture

L - T - P  -C red its

3-1-0-4

Y e a r of
Introduction

2016

Pre-requisite: C S 203 S w itch in g  th eo ry  and  log ic  design
Course Objectives

1. T o  im p art an  u n d ers tan d in g  o f  the  in ternal o rg an iza tio n  and  o p era tio n s o f  a com puter.
2. T o  in tro d u ce  th e  concep ts  o f  p ro cesso r log ic  d esig n  and contro l lo g ic  design._________

Syllabus
F undam enta l b u ild in g  b lo ck s  and  fu nctional un its  o f  a com puter. E x e c u tio n  ph ases  o f  an 
instruction . A rith m etic  A lgo rithm s. D esig n  o f  the  p ro cessin g  un it -  h o w  arith m etic  and  logic 
opera tions a re  pe rfo rm ed . D esig n  o f  th e  contro l u n it -  h a rd w ired  and  m icro p ro g ram m ed  
contro l. I/O  o rg an isa tio n  -  in te rru p ts , D M A , d iffe ren t in te rface  standards. M em ory  
Subsystem  -  d iffe ren t types.___________________________________________________________________

Expected outcome
Students w ill be  ab le  to:

1. iden tify  the  b as ic  s tru c tu re  and  fu nctional un its  o f  a d igital com pu ter.
2. ana lyze  th e  e ffec t o f  ad d ressin g  m odes on the  ex ecu tio n  tim e  o f  a  program .
3. design  p ro cess in g  un it u s in g  the  concep ts o f  A L U  and con tro l lo g ic  design.
4. iden tify  the p ros and  cons o f  d ifferen t types o f  con tro l lo g ic  design  in  processors.
5. se lec t ap p ro p ria te  in te rfac in g  s tandards fo r I/O  devices.
6. iden tify  the ro les  o f  v a rio u s  functional un its  o f  a co m p u te r  in  in stru c tio n  execution .

Text Books:
1. H am ach e r C ., Z. V ran esic  and S. Z aky , Computer Organization  ,5 /e, M cG raw  H ill, 

2011.

2. M an o  M . M ., D igital L o g ic  &  C om puter D esign , 4 /e, P ea rso n  E d u ca tio n , 2013.

References:

1. M ano  M . M ., D ig ita l L o g ic  & C o m p u ter D esig n , 4 /e, P ea rso n  E d u ca tio n , 2013.
2. P a tte rso n  D  A . and J. L. H en n essey , C o m p u ter O rg an iza tio n  and  D esig n , 5/e, M organ  

K au ffm an n  P u b lish e rs, 2013 .
3. W illiam  S ta llings, C o m p u te r  O rg an iza tio n  and  A rch itec tu re : D es ig n in g  fo r 

P e rfo rm ance , P ea rso n , 9 /e, 2013.
4. C haudhuri P , C o m p u ter O rg an iza tio n  and D esign , 2/e, P ren tice  H a ll, 2008.
5. R a ja ram an  V. and  T. R ad h ak rish n an , C o m p u ter O rg an iza tio n  and  A rch itec tu re , 

P ren tice  H all, 2011.
6. M essm er H. P ., T he In d isp en sab le  PC  H ard w are  B ook , 4 /e , A d d iso n -W esley , 2001

Course Plan
Module Contents

B asic  S t r u c tu r e  o f  c o m p u te rs - fu n c tio n a l  un its  -  
basic  opera tiona l concep ts -b u s  structu res -  
softw are. M em o ry  lo ca tio n s and add resses -  
m em o ry  o p e ra tio n s  -  in stru c tio n s and  in struction  
seq u en c in g  -  ad d ressin g  m odes -  A R M  E x am p le  

rogram s no t requ ired ). B asic  I/O  op era tio n s -  
^stacks su b ro u tin e  calls.

Hours
(51)

Sem.ExamMarks

15%
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I I B asic  p ro c e s s in g  u n i t  -  fundam enta l concep ts  -  
in stru ctio n  cy c le  - ex ecu tion  o f  a com ple te  
in stru c tio n  -m u ltip le -  bus o rg an iza tio n  -  

seq u en c in g  o f  contro l signals.

A r i th m e tic  a lg o r i th m s :  A lg o rith m s for 
m u ltip lica tio n  and d iv ision  o f  b inary  and B C D  

nu m b ers  —  array  m u ltip lie r  — B o o th ’s 

m u ltip lica tio n  a lg o rith m  —  resto rin g  and n o n 

resto rin g  d iv is io n  —  a lgo rithm s fo r  floa ting  poin t, 

m u ltip lica tio n  and d iv ision .

10 15%

F IR S T  IN T E R N A L  E X A M IN A T IO N

I I I I /O  o rg a n iz a t io n :  accessin g  o f  I/O  dev ices -  

in te rru p ts  -d ir e c t  m em o ry  access -b u s e s  - in te r fa c e  

c ircu its  - s ta n d a rd  I/O  in te rfaces  (PC I, SC SI, U S B )

8 15%

IV M e m o ry  sy s te m  : b asic  concep ts - se m ic o n d u c to r  

R A M s -m e m o ry  system  co n sid era tio n s -  

sem ico n d u cto r R O M s - f la s h  m em ory  -c a c h e  

m em o ry  and m ap p in g  functions.

9 15%

S E C O N D  IN T E R N A L  E X A M IN A T IO N
V P ro c e s s o r  L o g ic  D e s ig n : R eg is te r  tran sfe r lo g ic  -  

in te r reg is te r tra n sfe r  -  a rithm etic , lo g ic  and  sh ift 

m ic ro  o p era tio n s  -c o n d itio n a l contro l sta tem ents.

P ro c e s s o r  o rg a n iz a t io n :-d e s ig n  o f  arithm etic  unit, 

log ic  un it, a rith m etic  lo g ic  un it and  sh ifter - s ta tu s  

r e g is te r -p ro c e s s o r  un it -d e s ig n  o f  accum ulato r.

9 20%

V I C o n tro l  L og ic  D es ig n : C ontro l o rg an iza tio n  -  

design o f  h a rd w ired  contro l -c o n tro l o f  p ro cesso r 

un it -P L A  contro l. M ic ro -p ro g ra m m e d  c o n tro l:  

M ic ro in s tru c tio n s  -h o riz o n ta l and  vertical m icro  

in stru c tio n s -  m ic ro -p ro g ram  seq u en cer -m ic ro  

p rog ram m ed  C P U  organ ization .

9 20%

E N D  S E M E S T E R  E X A M



Question Paper Pattern:

1. T here  w ill b e  five  p a rts  in  the questio n  paper -  A , B , C , D , E
2. P a r t A

a. T otal m ark s  : 12
b. Four q u es tio n s  each  h av in g  3 m arks, u n ifo rm ly  c o v e rin g  m o d u le  I and  II; All 

four q u es tio n s  h av e  to  be  answ ered.
3. P a r tB

a. T otal m ark s : 18

b. Three q u es tio n s  each  hav ing  9 m arks, u n ifo rm ly  co v erin g  m o d u le  I and  II; 

Two q u es tio n s  hav e  to  be  answ ered . E a c h  q u estio n  can  hav e  a m ax im um  o f  

th ree  subparts
4. P a rt C

a. Total m ark s  : 12
b. Four q u estio n s each  hav ing  3 m arks, u n ifo rm ly  c o v e rin g  m o d u le  III and IV, 

All four q u estio n s have  to  be  answ ered .
5. P art D

a. Total m ark s : 18
b. Three q u es tio n s  each  hav ing  9 m arks, u n ifo rm ly  co v erin g  m o d u le  III and IV; 

T wo q u estio n s have  to be answ ered . E ach  q u estio n  can  h av e  a m ax im um  o f  
th ree  subparts

6. P a r tE

a. Total M arks: 40

b. Six_ q u estio n s each  carry ing  10 m arks, un iform ly  co v erin g  m odules V and VI; 

four q uestions have  to  be  answ ered.

c. A question  can  hav e  a m ax im um  o f  th ree  sub-parts.

7. T here  should  be  a t leas t 60%  analy tica l/num erica l/design  questions..



Course
code

Course  Name L - T - P  -C red its Y e a r of Introduction

CS204 O perating Systems 3-1-0-4
Pre-requisite: C S205 D ata  s truc tu res

2016

Course Objectives
1. T o  im p art fu n d am en ta l u n d e rs tan d in g  o f  the  p u rpose , s tructu re , fu n c tio n s o f  opera ting  

system .

2. T o  im p art th e  key  d esig n  issues  o f  an op era tin g  system

Syllabus

B asic  concep ts  o f  O p era tin g  System , its  s tructu re , P ro cess  m an ag em en t, in te r-p rocess  
com m unica tion , p rocess synch ro n iza tio n , C P U  S chedu ling , d ead locks, M em ory  
M anagem en t, sw app ing , seg m en ta tio n , p ag ing , S to rage  M a n ag e m en t - d isk  scheduling , 
R A ID , F ile  S ystem  In te rface-im p lem en ta tio n . P ro tection .

Expected outcome
Students w ill be  ab le  to:

1. id en tify  the  s ig n ifican ce  o f  o p era tin g  system  in  co m p u tin g  devices.
2. ex em plify  th e  co m m u n ica tio n  b e tw een  app lication  p ro g ram s and  h a rd w are  devices 

th ro u g h  system  calls.
3. com pare  and illu stra te  v arious p rocess sch ed u lin g  a lgorithm s.
4. app ly  a p p ro p ria te  m em o ry  and  file  m an ag em en t schem es.
5. illu stra te  v a rio u s d isk  sch ed u lin g  a lgorithm s.
6. app rec ia te  the  need  o f  access  contro l and p ro tec tio n  in  an o p era tin g  system .________

Text Book:
1. A braham  S ilb e rsch a tz , P e te r  B G alv in , G reg  G agne, O p era tin g  S ystem  C oncep ts, 9/e,

W iley  India, 2015 ,____________________________________________________________________
References:

1. G arry  N u tt, O p era tin g  System s: 3/e, P ea rso n  E d u ca tio n , 20 0 4
*j | % I #

2. B hatt P. C. P., A n In tro d u c tio n  to  O pera ting  System s: C o n cep ts  and P ractice , 3/e, 

P ren tice  H all o f  Ind ia , 2010 .

3. W illiam  S ta llings, O p era tin g  System s: In te rnals  and  D esign  P rin c ip les , P earson , 

G lobal E d itio n , 2015.

4. A ndrew  S T an en b au m , H erb e rt B os, M odern  O p era tin g  S ystem s, P ea rso n , 4 /e, 2015.

5. M ad n ick  S. and  J. D o n o v an , O p era tin g  System s, M cG raw  H ill, 2001.

6. H anson  P. B ., O p era tin g  System  P rinc ip le , P ren tice  H all o f  Ind ia , 2001.

7. D eite l H. M ., A n In tro d u c tio n  to  O pera ting  System  P rin c ip les , A d d iso n -W esley ,

1990.
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I Introduction: F u n c tio n s  o f  an  o p era tin g  system . 
S ingle  p rocesso r, m u ltip ro cesso r and c lu ste red  
system s -  overv iew . K ernel D a ta  S truc tu res -  
O p era tin g  S ystem s used  in  d ifferen t co m p u tin g  
env ironm en ts.

Operating System Interfaces and 
implementation - U se r In terfaces, System  C alls  -  
exam ples. O p era tin g  System  im p lem en ta tio n  - 
approaches. O p era tin g  System  S truc tu re  -  
M o n o lith ic , L ayered , M icro -k ern e l, M o du lar. 
System  B o o t p rocess.

7

15%

11 P ro c e s s  Management: P ro cess  C o n cep t -  
P ro cesse s-S ta te s  -  P ro cess  C ontro l B lo ck  -  
T hreads. S ch ed u lin g  -  Q ueues -  S chedu lers -  
C o n tex t S w itch ing . P ro cess  C reation  and 
T erm ination .

I n t e r  P ro c e ss  C o m m u n ic a tio n :  Shared  M em ory , 
M essag e  P assing , P ipes.

9 15%

FIRST INTERNAL EXAMINATION
III P ro c e ss  S y n c h ro n iz a tio n :  C ritical Section- 

P e terso n 's  so lu tion . S y nchron iza tion  -  L ocks, 
S em aphores, M on ito rs, C lassical P ro b lem s -  
P ro d u cer C o n su m er, D in ing  P h ilo so p h ers  and 
R ead ers-W rite rs  P ro b lem s

9
15%

IV CPU S c h e d u lin g  -  S chedu ling  C rite ria  -  
S chedu ling  A lgo rithm s.

Deadlocks -  C ond itions, M o d elin g  u s in g  g raphs. 
H an d lin g  -  P rev en tio n  -  A vo idance  -  D e tec tio n -
R ecovery .

8 15%

SECOND INTERNAL EXAMINATI ON
V M e m o ry  M a n a g e m e n t:  M a in  M em o ry  -  S w app ing  

-  C o n tig u o u s M em o ry  a llocation  -  S egm en ta tion  -  
P ag in g  -  D em an d  p ag in g

9
20%

VI S to ra g e  M a n a g e m e n t:  Overview o f  mass storage 
structure- disks and  tapes. D isk structure 
accessing disks. D isk  schedu ling  and  m anagem ent. 
Sw ap Space.

File S y s tem  Interface: F ile  C oncep ts -  A ttrib u tes  -  
op e ra tio n s -  ty p es -  s truc tu re  -  access m ethods. 
F ile  system  m oun ting . P ro tec tion . F ile  system  
im p lem en ta tio n . D irec to ry  im p lem en ta tio n  -  
a llocation  m ethods. F ree  space M anagem en t. 

.P rotection- G oals, P rinc ip les , D om ain . A ccess 
J fc h G x .

10 20%

"nMsA  END SEMESTER EXAM______ i ______ \ u i _i,------------------------------------------------------------------------  ----- -------------
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Question Paper Pattern:

1. T here  will b e  fiv e  pa rts  in  the  question  p ap er -  A, B , C , D , E
2. P a rt A

a. T o ta l m ark s  : 12

b. Four  q u es tio n s  each  h av in g  3 m arks, u n ifo rm ly  co v erin g  m o d u le  I and II; All 
four q u es tio n s  h a v e  to  be  answ ered .

3. P a r tB

a. T otal m ark s  : 18

b. Three q u es tio n s  each  h av in g  9 m arks, u n ifo rm ly  co v erin g  m o d u le  I and II;
T wo q u es tio n s  have  to  be  answ ered . E ach  q u estio n  can  h av e  a m ax im um  o f  
th ree  subparts

4. P a rt C

a. T otal m ark s : 12

b. Four  q u es tio n s  each  hav ing  3 m arks, u n ifo rm ly  co v e rin g  m o d u le  III and IV; 
All four q u estio n s have to  be  answ ered.

5. P a rt D

a. T otal m ark s  : 18

b. Three q u es tio n s  each  h av in g  9 m arks, u n ifo rm ly  co v erin g  m o d u le  III and IV ; 

T iro  q u estio n s hav e  to be  answ ered . E ach  q u es tio n  can  h av e  a m ax im um  o f  
th ree  subparts

6. P a rt E

a. Total M arks: 40

b. Six questions each carry ing  10 m arks, un ifo rm ly  co v erin g  m odules V  and VI; 

four questions h av e  to  be answ ered .
c. A  q u estio n  can  hav e  a m ax im um  o f  th ree  sub-parts.

7. T here  should  b e  at least 60%  analy tica l/num erica l/design  questions.



Course
code

Course Name L - T - P  -
C redits

Y e a r of
Introduction

CS206 O bject O riented Design and Program m ing 2-1-0-3 2016
Pre-requisite: C S205 D ata  s truc tu res
Course Objectives

1. T o  in tro d u ce  b as ic  concep ts  o f  ob jec t o rien ted  design  techn iques.
2. T o  g ive  a th o ro u g h  u n d ers tan d in g  o f  Java  language.
3. T o  p rov ide  b asic  e x p o su re  to  the  b asics  o f  m u ltith read in g , d a tab ase  co n n ec tiv ity  etc.
4. T o  im p art th e  tech n iq u es o f  c rea tin g  G U I based  app lications._________________________

Syllabus
O bject o rien ted  concep ts, O b jec t o rien ted  system s d ev e lo p m en t life  cycle , U n ified  M o d elin g  
L anguage, Java  O v erv iew , C lasses  and  ob jects, P a ram e te r  p assing , O v erlo ad in g , Inheritance, 
O verrid ing , P ack ag es, E x cep tio n  H an d lin g , Inpu t/O u tpu t, T h read s and  m u ltith read ing , 
A pplets, E ven t H an d lin g  m ech an ism , W o rk in g  w ith  fram es and g raph ics, A W T  C ontro ls , 
Sw ings, Jav a  da tabase  connectiv ity .___________________________________________________________
Expected outcome.
Students w ill be ab le  to:

1. app ly  o b jec t o rien ted  p rin c ip les  in  so ftw are  design  process.
2. develop  Jav a  p ro g ram s fo r  real ap p lica tio n s u s in g  ja v a  co n stru c ts  and  lib raries.
3. understand  and  apply  v a rio u s ob jec t o rien ted  fea tu res  lik e  in h eritan ce , da ta  

abstraction , en cap su la tio n  and po ly m o rp h ism  to  so lve  v a rio u s  co m p u tin g  p rob lem s 
using
Jav a  language.

4. im p lem en t E x cep tio n  H an d lin g  in  jav a .
5. u se  g raph ical u se r  in te rface  and E v en t H an d lin g  in  jav a .
6. develop  and d ep lo y  A p p le t in  java ._________________________________________________

Text Books:
1. H erb ert S cb ild t, Java: T he C om plete  R eference , 8/e, T a ta  M c G raw  H ill, 2011.
2. B ahram i A ., O b jec t O rien ted  System s D ev e lo p m en t u sin g  th e  U n ified  M o d e lin g

L anguage, M c G raw  H ill, 1999. ___________________________________________
References:

1.
2 .

j .

4.
5.
6. 
7.

Y. D aniel L iang , In tro d u c tio n  to  Jav a  P ro g ram m in g , 7/e, P ea rso n , 2013 . 
N ag esw ararao  R., C o re  Java: A n In teg ra ted  A pproach , D ream tech  P ress , 2008. 
F lanagan  D., Jav a  in A  N u tsh e ll, 5/e, O 'R eilly , 2005
B arc lay  K ., J. Savage, O bject O rien ted  D esign  w ith  U M L  and  Java, E lsev ie r, 2004. 
S ierra  K ., H ead  F irs t Java, 2/e, O 'R eilly , 2005.
B a lag u ru sam y  E ., P ro g ram m in g  JA V A  a P rim er, 5/e, M cG raw  H ill, 2014.

Course Plan
Module Contents Hours

(42)
Sem.

ExamMarks
O bject o rien ted  concep ts, O b jec t o rien ted  
system s d ev e lo p m en t life  cycle. U n ified  
M o d e lin g  L anguage, U M L  class d iagram , U se-

08 15%

case d iagram .

Java  O verv iew : Jav a  v irtua l m ach ine , data types, 
Operators, control statements, In troduc tion  to  

^J&ya p rog ram m ing .______________________________

p k /n c i p a l
Nebru f-"i.
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II C lasses  fu n d am en ta ls , ob jects, m ethods, 
co n stru c to rs , p a ram ete r passing , overload ing , 
access con tro l keyw ords.

07 15%

FIRST INTERNAL EXAMINATKON
III In h eritan ce  basics, m eth o d  overrid ing , ab strac t 

c lasses, in terface. D e fin in g  and im p o rtin g  
packages. E x cep tio n  h an d lin g  fundam en ta ls, 
m u ltip le  catch  and n ested  try  sta tem ents.

06 15%

IV Inpu t/O u tpu t: files, stream  classes, read in g  
conso le  input. T hreads: th read  m odel, u se  o f  
T hread  class and R u n n ab le  in terface, th read  
sy n ch ro n iza tio n , m ultith read ing .

06 15%

SECOND INTERNAL EXAM INATION
V S tring  c lass  - basics.

A p p le t b as ics  and  m ethods. E v en t H andling : 
de leg a tio n  even t m odel, even t c lasses, sources, 
listeners.

07 20%

VI In tro d u c tio n  to  A W T : w o rk in g  w ith  fram es, 
g raph ics, color, fon t. A W T  C ontrol 
fu ndam en ta ls . S w ing  overv iew . Java  da tabase  
connectiv ity : JD B C  overv iew , c rea tin g  and  
ex ecu tin g  queries, d y n am ic  queries.

08 20%

END SEMESTER EXAM

Question Paper Pattern:

1. T here  will b q five  pa rts  in  the question  p ap er -  A , B , C , D , E

2. P a r t A
a. T o ta l m ark s  : 12

b. Four q u estio n s each  hav ing  3 m arks, u n ifo rm ly  co v erin g  m o d u le  I and II, A ll 

four q u es tio n s  h av e  to  be  answ ered .
3. P a r tB

a. T otal m ark s : IS
b. Three q u estio n s each  h av in g  9_ m arks, u n ifo rm ly  co v e rin g  m o d u le  I  and II;

T wo q u estio n s have  to  b e  answ ered . E ach  q u es tio n  can h av e  a m ax im um  o f  

th ree  subparts

4. P a r t C

a. T otal m ark s  : 12
b. Four q u es tio n s  each h av in g  3 m arks, un ifo rm ly  co v erin g  m o d u le  III  and IV , 

A ll four q u estio n s h av e  to  b e  answ ered.

5. P art D
a. T otal m ark s  : 18
b. Three q u es tio n s  each  hav ing  9 m arks, u n ifo rm ly  co v erin g  m o d u le  III and  IV; 

Q uestions hav e  to  be  answ ered . E a c h  q u estio n  can  h av e  a m ax im um  o f

ô iv.pac!v ' 
Pm

p r i n c i p a l
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6. P a rt E
a. Total M arks: 40
b. Six  questions each  carry ing  10 m arks, u n ifo rm ly  co v erin g  m odu les V  and  VI; 

four q uestions have  to  be  answ ered.
c. A question  can  hav e  a m ax im um  o f  th ree  sub-parts.

7. T here  shou ld  be  a t least 60%  analy tica l/design  questions.



Course code Course Name L - T - P  -
Credits

Y  ear of
Introduction

CS208 Principles of Database Design 2-1-0-3 2016
Pre-requisite: C S 205 D a ta  struc tu res
Course Objectives

•  T o  im part the  basic  u n d e rs tan d in g  o f  th e  theo ry  and  ap p lica tio n s  o f  d a tab ase  m anagem en t 
system s.

•  T o  g ive  b as ic  level u n d e rs tan d in g  o f  in te rnals  o f  d a tab ase  system s.

•  T o  expose  to  som e o f  th e  recen t tren d s in databases.

Syllabus:
T ypes o f  data, d a tab ase  and  D B M S , L anguages and  users. S o ftw are  A rch itec tu re , E -R  and 
E x tended  E -R  M o d e llin g , R e la tio n al M odel -  concep ts and  languages, re la tio n a l a lg eb ra  and  tup le  
rela tional ca lcu lus, SQ L , v iew s, assertio n s and triggers, re la tio n a l db d esig n , F D s and  norm al 
form s, S econdary  s to rag e  o rgan iza tion , in d ex in g  and hash ing , qu ery  o p tim iza tio n , concu rren t 
transaction  p ro cessin g  and  recovery  p rincip les, recen t top ics.

Expected outcome
Students w ill be  ab le  to:

1. define , exp la in  and  illu stra te  the  fundam en ta l concep ts o f  d a tabases.
2. construc t an E n tity -R e la tio n sh ip  (E -R ) m odel from  sp ec ifica tio n s and  to  perform  th e  

tran sfo rm atio n  o f  the concep tual m odel in to  co rresp o n d in g  log ica l d a ta  structu res.
3. m odel and  d esig n  a re la tio n a l da tabase  fo llo w in g  th e  design  p rincip les.
4. deve lop  q u eries  fo r re la tio n a l da tabase  in  th e  co n tex t o f  p rac tica l ap p lica tio n s
5. define , exp la in  and  illu stra te  fundam enta l p rin c ip les  o f  d a ta  o rgan iza tion , query  

op tim iza tio n  and  co n cu rren t tran sac tio n  p rocessing .
6. ap p rec ia te  the  la te s t tre n d s  in  databases.

Text Books:
1. E lm asri R. and  S. N avathe, Database Systems: Models, Languages, Design 

andApplication Programming, P ea rso n  E d u ca tio n , 2013.
2. S lib ersch a tz  A ., H. F. K orth  and S. S udarshan , Database System Concepts, 6/e, M cG raw  

H ill, 2011.

References:
1. P o w ers  S., Practical RDF, O ’R eilly  M ed ia , 2003.
2. P lu n k e tt T  , B . M acd o n a ld , et a/., Oracle B ig  Data H and Book, O rac le  P ress, 2013.

Course Plan

Module Contents Hours
(42)

Sem .
Exam
Marks

Introduction: D ata: struc tu red , sem i-s tru c tu red  and  u n stru c tu red  

data , C o n cep t &  O v erv iew  o f  D B M S , D a ta  M o d e ls , D a tab ase  
L an g u ag es, D a ta b ase  A dm in istra to r, D atab ase  U sers, T h ree  
S chem a a rch itec tu re  o f  D B M S . D atab ase  a rch itec tu res  and 
(assifi cation . (R ead ing : E lm asri N ava the, Ch. 1 and  2. A dd itional 

CSteabi^g: S ilbershatz , K orth , Ch. 1) Entity-Relationship Model: 
concep ts, D esig n  Issues, M ap p in g  C o n stra in ts , K e^s, E n tity -

06 15%

p r i n c i p a l

Noh^u C o lle g e  Of
R e s e a r c h  Gena® 

,c iin e o r.n g  31 * Thnsvar LK.
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R ela tio n sh ip  D iag ram , W eak  E n tity  Sets, R e la tio n sh ip s  o f  d eg ree  
g rea te r th an  2 (R ead ing : E lm asri N av a th e , Ch. 7 .1 -7 .8 )

II

Relational Model: S tructu re  o f  rela tional D a tab ases , In teg rity  
C onstra in ts , sy n th esiz in g  E R  d iagram  to  rela tional schem a 
(R ead ing : E lm asri N av a th e , Ch. 3 and  8.1, A dd itional R ead ing : 
S ilbershatz , K o rth , Ch. 2 .1 -2 .4 ) Database Languages: C o n cep t o f  
D D L and D M L  relational a lg eb ra  (R ead ing : S ilbershatz , K orth , 
C h  2 .5 -2 .6  and 6 .1 -6 .2 , E lm asri N avathe, Ch. 6 .1 -6 .5 )

06 15%

FIRST INTERNAL EXAM

III

Structured Query Language (SQL): B asic  S Q L  S tructu re , 

exam ples, Set op era tio n s, A gg reg a te  F u n c tio n s, n es ted  su b -q u erie s  
(R ead ing : E lm asri N av a th e , Ch. 4 and 5 .1) Views, assertions and 
triggers (R ead ing : E lm asri N av a th e , Ch. 5 .2 -5 .3 , O ptional 
read ing : S ilbershatz , K o rth  Ch. 5.3).

07 15%

rv

Relational Database Design: D iffe ren t an o m alies  in  d e s ig n in g  a 
da tabase, n o rm aliza tio n , functional dep en d en cy  (FD ), A rm stro n g ’s 
A x io m s, c losures, E q u iv a len ce  o f  F D s, m in im al C o v er (p ro o fs  no t 
requ ired). N o rm aliza tio n  u s in g  functional d ep en d en c ies , IN F , 

2N F , 3N F  and B C N F , lo ssle ss  and dep en d en cy  p rese rv in g  

d eco m p o sitio n s  (R ead ing : E lm asri and N av ath e , Ch. 14 .1-14 .5 , 

15.1-15.2. A dd itiona l R eading: S ilbershatz , K o rth  Ch. 8 .1 -8 .5 )

07 15%

SECOND INTERNAL EXAM

V

Physical Data Organization: index  structu res, p rim ary , secondary  
and  c lu s te rin g  ind ices, S ingle  level and M u lti-lev e l in d ex in g , B + - 

T rees (basic  s tru c tu re  only , a lgo rithm s no t n eeded ), (R ead in g  
E lm asri and  N av a th e , Ch. 17 .1-17 .4) Query Optimization: 
h eu ris tic s-b ased  query  op tim ization , (R ead ing  E lm asri and  
N av a th e , Ch. 18.1, 18.7)

07 20%

VI

Transaction Processing Concepts: o v erv iew  o f  co n cu rren cy  
contro l and  reco v ery  acid  p roperties, serial and  co n cu rren t 
schedu les, co n flic t seria lizab ility . T w o -p h ase  lock ing , fa ilu re  

c la ssifica tio n , s to rag e  structu re , stab le  storage, log  b ased  recovery , 
deferred  d a tab ase  m o d ifica tion , ch eck -po in ting , (R ead in g  E lm asri 
and N av a th e , Ch. 20 .1 -20 .5  (ex cep t 20 .5 .4 -2 0 .5 .5 ) , S ilbershatz , 
K orth  Ch. 15.1 (ex cep t 15 .1 .4-15 .1 .5), Ch. 16.1 -  16.5) Recent 
topics (preliminary ideas only): S em an tic  W eb  and  
R D F (R ead in g : P o w ers  C h .l ,  2), G IS , b io lo g ica l d a tab ases  
(R ead ing : E lm asri and  N a v a th e  Ch. 2 3 .3 -2 3 .4 ) B ig  D a ta  
(R ead ing : P lu n k e tt and  M acdonald , Ch. 1, 2)

09 20%

END SEMESTER EXAM
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Question Paper Pattern:

1. T here  w ill be  fiv e  p a rts  in  the  questio n  paper -  A , B , C , D , E
2. P a r t A

a. T otal m ark s : 12
b. Four q u estio n s each  h av in g  3 m arks, u n ifo rm ly  c o v e rin g  m o d u le  T and  11; A ll 

four q u es tio n s  h av e  to  be  answ ered .
3. P a r tB

a. Total m ark s : 18

b. Three q u es tio n s  each  h av in g  9 m arks, u n ifo rm ly  c o v e rin g  m o d u le  I and II; 
T wo q u estio n s hav e  to  be  answ ered . E ach  questio n  can  h av e  a  m ax im um  o f  
th ree  subparts

4. P a rt C

a. T otal m ark s  : 12

b. Four q u es tio n s  each h av in g  3 m arks, u n ifo rm ly  c o v e rin g  m o d u le  III  and  IV , 
All four q u estio n s have  to  be  answ ered.

5. P a rt D
a. T otal m ark s  : 18

b. Three q u es tio n s  each  h av in g  9 m arks, u n ifo rm ly  co v erin g  m o d u le  III and  IV ; 

T trq  q u estio n s h av e  to  be  answ ered . E ach  questio n  can  hav e  a m ax im um  o f  
th ree  subparts

6. P a rt E
a. Total M arks: 40

b. Six q uestions each  carry ing  10 m arks, un ifo rm ly  co v erin g  m od u les  V  and  VI, 
four q uestions have  to  be answ ered.

c. A  question  can  have  a m ax im um  o f  th ree  sub-parts.

7. T here  should  be at least 60%  analy tica l/num erica l/design  questions.



Course code Course Name L - T - P
Credits

Y e a r of
Introduction

CS301 THEORY OF COMPUTATION 3-1-0-4 2016

Prerequisite: Nil
Course Objectives

•  T o  in tro d u ce  th e  co n cep t o f  form al languages.
•  T o  d iscuss the C ho m sk y  c lassifica tion  o f  fo n n a l lan g u ag es w ith  d iscu ss io n  on g ram m ar 

and  au to m ata  fo r regu lar, con tex t-free , con tex t sensitive  and  u n res tric ted  languages.
•  T o  d iscuss the  no tions o f  d ec idab ility  and  h a ltin g  problem .________________________________

Syllabus
In troduction  to  A u to m ata  T heory , S truc tu re  o f  an au tom aton , c la ss ifica tio n  o f  au tom ata , g ram m ar 
and  au tom ata  fo r g en e ra tin g  each  class o f  form al lan g u ag es in  th e  C h o m sk y  H ierarchy , 
dec idab ility  and H a ltin g  p rob lem ._________________________________________________________________
Expected Outcome
T he S tuden ts w ill b e  ab le  to

i. C lassify  form al lan g u ag es in to  regu lar, con tex t-free , co n tex t sensitive  and unrestric ted  
languages.

ii. D esig n  fin ite  sta te  au to m ata , reg u la r g ram m ar, reg u la r ex p ressio n  and  M y h ill-  N erode 
rela tion  rep resen ta tio n s  fo r  reg u la r languages.

iii. D esign  p ush -dow n  au to m ata  and  con tex t-free  g ram m ar rep resen ta tio n s  fo r con tex t-free  
languages.

iv. D esig n  T u rin g  M ach in es  fo r  accep tin g  recu rsiv e ly  en u m erab le  languages.
v. U n d erstan d  the n o tio n s o f  d ec idab ility  and u n d ec id ab ility  o f  p ro b lem s, H a ltin g  problem .

Text Books
1. Jo h n  E H o p cro ft, R a jeev  M otw an i and  Jeffrey  D  U llm an , In tro d u c tio n  to  A u tom ata  

T heory , L anguages, and C om putation , 3/e, P earson  E d u ca tio n , 2007
2. Jo h n  C M artin , In troduction  to  L anguages and th e  T heory  o f  C o m p u ta tio n , T M H , 2007
3. M ichael S ipser, In tro d u c tio n  T o  T heory  o f  C o m pu ta tion , C en g ag e  P u b lish ers, 2013______

References
1. D ex te r  C K ozen , A u to m ata  and C om putab ility , S p rin g e rl9 9 9 ,

Course Plan

Module Contents Hours

End
Sem.

Exam
Marks

In troduc tion  to  A u to m ata  T heory  and its s ign ificance . Type 3 
F o rm a lis m : F in ite  sta te  au to m ata  -  P ro p ertie s  o f  tran s itio n  functions, 
D esig n in g  fin ite  au tom ata , N F A , F in ite  A u to m ata  w ith  E p silo n  
T ransitions, E q u iv a len ce  o f  N FA  and D FA , C o nversion  o f  N FA  to  
D F A , E q u iv a len ce  and C o n v ersio n  o f  N F A  w ith  and w ith o u t E p silo n  
T ransitions.

10

M y h ill-N ero d e  T heorem , M in im al S tate F A  C o m p u ta tio n . F in ite  
S tate M ach ines  w ith  O u tp u t- M ealy  and  M o o re  m ach in e  (D esign  
O nly), T w o- W ay  F in ite  A utom ata.
R eg u la r G ram m ar, R eg u lar E xpressions, E q u iv a len ce  o f  reg u la r  
.expressions and  N F A  w ith  epsilon  transitions. C o n v ertin g  R egu lar 
g ^ ^ e s s io n s  to  N F A  w ith  epsilon  transitions E q u iv a len ce  o f  D F A  and 

ak ex p re ss io n s , converting  D F A  to  R eg u la r  E x p ressio n s._________

10
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FIRST INTERNAL EXAM

III

P u m p in g  L e m m a  fo r R e g u la r  L anguages, A p p lica tio n s  o f  P u m p in g  
L em m a. C lo su re  P ro p e rtie s  o f  R eg u la r  sets (P ro o fs  no t requ ired), 
D ec ision  P ro b lem s re la ted  w ith  T ype 3 F o rm alism  
Type 2 Formalism:- C o n tex t-F ree  L an g u ag es (C F L ), C o n tex t-F ree  
G ram m ar (C F G ), D e riv a tio n  trees, A m b ig u ity , S im p lifica tio n  o f  
C FG , C h o m sk y  N o rm al F orm , G reibach  norm al form s

09 15 %

IV

N o n -D e te rm in is tic  P u sh d o w n  A u to m ata  (N P D A ), design. 
E q u iv a len ce  o f  accep tan ce  by  final sta te  and  em pty  s tack  in  PD A . 
E q u iv a len ce  b e tw een  N P D A  and C FG , D e te rm in is tic  P u sh  D o w n  
A u tom ata , C lo su re  p ro p ertie s  o f  C F L s (P ro o f  n o t req u ired ), D ec is io n  
P ro b lem s re la ted  w ith  T y p e  3 F orm alism .

08 15 %

SECOND INTERNAL EXAM

V

P u m p in g  L em m a fo r C F L s, A p p lica tio n s  o f  P u m p in g  L em m a.
Type 1 Formalism: C o n tex t-sen sitiv e  G ram m ar. L in e a r  B o u n d ed  
A u to m ata  (D esig n  no t requ ired)
Type 0 Formalism: T u rin g  M ach in e  (T M ) -  B asics  and  form al 
defin ition , T M s as language  accep to rs, T M s as T ran sd u cers, 
D esig n in g  T u rin g  M ach ines .

09 20 %

VI

V arian ts  o f  T M s -U n iversa l T u rin g  M ach in e , M u lti-  tap e  T M s, N o n  
D e te rm in is tic  T M s, E n u m era tio n  M ach in e  (E q u iv a len ce  no t 
requ ired ), R ecu rsiv e ly  E n u m erab le  L anguages, R e cu rs iv e  languages, 
P ro p ertie s  o f  R ecu rsiv e ly  E n u m erab le  L anguages and R ecu rsiv e  
L an g u ag es, D ec id ab ility  and H altin g  P rob lem . C h o m sk y  H ie ra rch y 08 20 %

END SEMESTER EXAM

Question Paper Pattern
1. T here  will be five parts  in  the  q u estio n  p ap er -  A , B , C , D, E
2. P a rt A

a. T otal m ark s : 12 b. Four questions each  h av in g  3 m arks, un ifo rm ly  
co v erin g  m o d u les  1 and IT; AW four q u estio n s have  to  be  answ ered .

3. P a rt B
a. T o ta l m ark s  : 18 b. Three q uestions each  h av in g  9 m arks, un ifo rm ly  

co v erin g  m o d u les  I and II, T w o q uestions have to  b e  answ ered . E ach  question  
can have a m ax im u m  o f  th ree  subparts.

4. Part C
a. Total m ark s : 12 b. Four q uestions each h av in g  3 m arks, un ifo rm ly  

co v erin g  m odu les III and IV ; AW four q u estio n s h av e  to  b e  answ ered .
5. P a r tD

P art E
a.

T otal m ark s  : 18 b. Three questions each  h av in g  9  m arks, un ifo rm ly  
co v erin g  m o d u les  III and IV ; Two questions hav e  to  b e  answ ered . E ach  
q u estio n  can have  a m ax im um  o f  th ree  subparts

T otal M arks: 40 b. Six questions each  ca rry ing  10 m arks, un ifo rm ly  
co v erin g  m odu les V and VI, four questions have  to  be  answ ered . A  question  
can have  a m ax im um  o f  th ree  sub-parts.

e at least 60%  ana ly tica l/num erica l questions.
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Course
code Course Name L - T - P

C red its
Y e a r of

Introduction

CS303 SYSTEM  SOFTWARE 2-1-0-3 2016

Prerequisite: Nil
Course O b je c tiv e s

• T o m ak e  studen ts u n d erstan d  the  design  co n cep ts  o f  v a rio u s  system  softw are  like 
A ssem bler, L inker, L o ad e r and  M acro  p re-p ro cesso r, U tility  P ro g ram s such  as
T ex t E d ito r  and  D ebugger.

Syllabus
D iffe ren t ty p es  o f  S ystem  S oftw are, SIC  &  S IC /X E  A rch itec tu re  and P ro g ram m in g , B asic  
F unc tions o f  A ssem bler, A ssem b le r D esign , S ingle  pass and  2 P ass  A ssem b le rs  and  th e ir  D esign , 
L inkers  and  L o ad ers , A b so lu te  L o ad e r and R e lo ca tin g  loader, D es ig n  o f  L in k in g  L oader, M acro  
P rocesso r and  its design , F u n d am en ta ls  o f  T ex t E d ito r  D esign , O p era tio n al F ea tu res  o f  
D ebuggers

Expected O u tc o m e
T he S tuden ts w ill b e  ab le  to

i. d istin g u ish  d iffe ren t so ftw are  in to  d iffe ren t ca tegories..
ii. design , an a ly ze  and  im p lem en t one pass, tw o  pass o r m ulti pass  assem bler.

iii. design , an a ly ze  and  im p lem en t lo ad er and linker.
iv. design , an a ly ze  and  im p lem en t m acro  p rocessors.
v. critique  the fea tu res o f  m odern  ed iting  /d eb u g g in g  tools.___________________________________

Text book
1. L e land  L. B eck, System  Softw are: A n In troduc tion  to  S ystem s P ro g ram m in g , 3/E , 

P ea rso n  E d u ca tio n  A sia, 1997.

References
1 D .M . D h am d h ere , S ystem s P ro g ram m in g  and  O p era tin g  S ystem s, Second R ev ised  

E d ition , T ata  M cG raw  H ill.
2. http://gcc.snu.Org/onlinedocs/gcc-2.95.3/cpr) 1 .html - T he C P rep ro cesso r
3. J  N ith y ash ri, S ystem  S oftw are , S econd  E d itio n , T a ta  M cG raw  H ill.
4. Jo h n  J. D onovan , S ystem s P ro g ram m in g , T a ta  M cG raw  H ill E d itio n  1991.
5. Jo n a th an  C orbe t, A lessan d ro  R ubin i, G reg  K ro ah -H artm an , L in u x  D ev ice  D rivers, T hird  

E d ition , O .R eilly  B ooks
6. M . B eck , H . B ohm e, M . D ziad zk a , et al., L in u x  K ernel In te rnals , Second E d ition , 

A ddison  W esley  P ub lica tions,
7. P e te r  A bel, IB M  P C  A ssem bly  L an g u ag e  and P ro g ram m in g , T h ird  E d itio n , P ren tice  H all 

o f  India.
8. W ritin g  U N IX  dev ice  d rivers  - G eo rg e  Pajari -  A dd ison  W esley  P u b lica tio n s  (E book  :

h ttp ://to c s .u lb .tii-d a rm sta d t.d e /1 9 7 2 6 2 0 7 4 .p d fy
Course Plan

Module Contents Hours End
Sem

Exam.
Marks

J ' O ______
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In tro d u ctio n  :
System  S o ftw are  Vs. A p p lica tio n  Softw are, D iffe ren t System  
S o f tw a re -  A ssem bler, L in k er, L oader, M acro  P rocesso r, T e x t E d ito r, 2

I
D eb u g g er, D ev ice  D river, C om piler, In te rp re te r, O p era tin g  
S ystem (B asic  C o n cep ts  on ly )
SIC & S IC /X E  A rch itec tu re , A ddressing  m odes, SIC &  S IC /X E  
In struction  set, A ssem b le r  D irec tiv es  and  P ro g ram m in g . 6

15%

11

A ssem b lers
B asic  F u n c tio n s  o f  A ssem bler. A ssem b le r ou tp u t fo rm a t -  H ead er, 

T ex t and E n d  R eco rd s- A ssem b le r da ta  struc tu res, T w o  pass 
a ssem b le r a lgo rithm , H an d  assem bly  o f  S IC /X E  p rog ram , M ach in e  
dependen t a ssem b le r features.

6 15 %

FIRST INTERNAL EXAM

III
A sse m b le r  design  op tion s:
M ach in e  In d ep en d en t a ssem b le r fea tu res -  p rog ram  b lo ck s, C on tro l 
sections, A ssem b le r design  op tions- A lgo rithm  fo r S ing le  P ass 
assem bler, M ulti pass assem bler, Im p lem en ta tion  ex am p le  o f  M A S M  
A ssem b le r

7 15%

IV
L in k er  a n d  L o a d er
B asic  L o ad e r fu n c tio n s  - D esign  o f  abso lu te  loader, S im p le  b o o ts trap  
L oader, M ach in e  d ep en d en t loader fea tu res- R e lo ca tio n , P rog ram  
L ink ing , A lg o rith m  and da ta  struc tu res o f  tw o  p ass  L in k in g  L oader, 
M ach in e  d ep en d en t lo ad er fea tu res, L o ad er D esig n  O ptions.

7 15 %

SECOND INTERNAL EXAM

V

M a cro  P rep ro c esso r:-
M acro  Instruction  D efin ition  and E x p an sio n . O n e  p ass  M acro  
p ro cesso r A lg o rith m  and d a ta  structures, M ach in e  In d ep en d en t M acro  
P ro cesso r F ea tu res , M acro  p ro cesso r design op tions

7 20 %

VI

D evice  drivers:
A n ato m y  o f  a d ev ice  driver, C h aracte r and  b lo ck  d ev ice  d rivers, 

G eneral design  o f  dev ice  d rivers

Text E d ito rs:
O v erv iew  o f  E d iting , U se r In terface, E d ito r S tructure .

2

2

20%

D eb u g g ers  :-
D eb u g g in g  F u n c tio n s  and  C apab ilities, R e la tio n sh ip  w ith  o th er parts  

o f  the system , D eb u g g in g  M eth o d s- B y  Induction , D ed u c tio n  and  
B ack track ing .

4

END SEMESTER EXAM
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Question Paper Pattern
1. T here  w ill be  fiv e  parts  in  the question  paper -  A , B , C , D , E
2. P a rt A

a. Total m arks : 12
b. Four q u estio n s each  hav ing  3 m arks, u n ifo rm ly  co v erin g  m od u les  I and  11; 

All four q u es tio n s  hav e  to  be  answ ered .
3. P a rt B

a. T otal m ark s  : 18
b. Three q u estio n seach  h av in g  9 m arks, u n ifo rm ly  co v erin g  m od u les  I and  II; 

T hvj q u estio n s have to  be answ ered . E ach  questio n  can  h av e  a m ax im um  o f  
th ree  subparts.

4. P a rt C
a. T otal m ark s  : 12
b. Four  q u estio n s each  h av in g  3 m arks, un ifo rm ly  co v erin g  m o d u les  III and  IV; 

AW four q u es tio n s  hav e  to  be  answ ered .
5. P a r tD

a. T otal m ark s  : 18
b. Three q u estio n s each  hav ing  9 m arks, u n ifo rm ly  c o v e rin g  m o d u les  111 and  IV; 

Two q u es tio n s  h av e  to  be answ ered . E ach  qu estio n  can  hav e  a m ax im um  o f  
th ree  subparts

6. P art E
a. Total M arks: 40
b. Six questions each carry ing  10 m arks, u n ifo rm ly  co v erin g  m o d u les  V  and VI; 

four q uestions have  to  be answ ered .
c. A question  can have  a m ax im um  o f  th ree  sub-parts.

7. T here  should  be at least 60%  analy tica l/num erica l questions.



Course Course Name L-T-P- Year of
code. Credits Introduction

CS307 DATA COMMUNICATION 3-0-0-3 2016

Prerequisite: Nil

Course Objectives
•  T o  in tro d u ce  fundam en ta l co m m u n ica tio n  m odels.
•  T o  d iscu ss  v a rio u s  tim e  dom ain  and  freq u en cy  d o m ain  concep ts o f  da ta  

co m m unica tion .
•  To in tro d u ce  the  concep ts  o f  encoding , m u ltip lex in g  and  sp read  spectrum .

Syllabus
D ata  T ransm ission , T ran sm issio n  Im pairm ents, C hannel C apacity , T ran sm issio n  m edia, W ire less 
propagation , S ignal enco d in g  T echn iques, M ultip lex ing , D ig ita l da ta  tran sm issio n  techn iques, 
Sam pling  theorem , E rro r de tec tion  and  correction , Spread spectrum , B asic  p rin c ip les  o f  sw itching.

Expected Outcome
T he S tuden ts will be ab le  to

i. Iden tify  and  list the  various issues p resen t in the  design  o f  a  da ta  com m unica tion  system .
ii. A pply  the tim e  dom ain  and frequency  dom ain  concep ts o f  s ignals  in  da ta  com m unication .

iii. C om pare  and select transm ission  m ed ia  based  on  tran sm issio n  im p airm en ts  and  channel 
capacity .

iv. Select and use  ap p ro p ria te  signal encod ing  techn iques and  m u ltip lex in g  techn iques fo r a g iven  
scenario.

v. D esign  su itab le  e rro r de tec tion  and e rro r co rrec tion  a lgo rithm s to  ach ieve  e rro r free  data 
co m m u n ica tio n  and  explain  d iffe ren t sw itch ing  techniques.

Text Books
1. C urt M . W hite, F u n d am en ta ls  o f  N etw o rk in g  and C o m m u n ica tio n  7/e, C engage learning. 

[C hap ter 3 ,4 ,9 ,10]
2. F orouzan  B. A., D a ta  C o m m unica tions and  N e tw o rk in g , 5/e, T a ta  M cG raw  H ill, 2013. 

[C hap ters:3 ,4 , 5, 6 ,7 ,8]
3. S ch iller J., M o b ile  C om m unica tions, 2 /e, P earson  E duca tion , 2009. [C hapters:2 ,3]
4. W illiam  S tallings, D ata and C o m p u ter C om m unication  9/e, P ea rso n  E ducation , Inc.

[C hapters: 4, 5, 6, 7, 8, 9],

References
1. F o rouzan  B. A ., D ata C om m unica tions and N etw ork ing , 4 /e, T a ta  M cG raw  H ill, 2007.
2. T anenbaum  A. S. and D. W ethera ll, C om pu ter N etw orks, P ea rso n  E d u ca tio n , 2013 .

COURSE PLAN

Module Contents Hours

End
Sem.
Exam
Marks

PRINCIPAL
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I

D ata T ran sm issio n : C o m m u n ica tio n  m odel S im plex , h a lf  d u p lex  and 
full d u p lex  tran sm iss io n  - P e rio d ic  A nalog  signals: S ine  w ave, phase, 
w av e len g th , tim e  and  frequency  dom ain , b an d w id th  - D ig ita l 
S ignals; D ig ita l d a ta  T ran sm issio n :- A nalog  &  D ig ital data , A n a lo g  & 
D igital s ignals, A n a lo g  & D ig ita l tran sm issio n  -  T ran sm issio n  
Im pairm en ts: A tten u a tio n , D elay  d isto rtion , N o ise  - C hannel 
capacity : N y q u ist B andw id th , S hannon 's C ap ac ity  fo rm ula .

08 15%

II

T ran sm issio n  m ed ia  - G u ided  T ran sm issio n  M edia : T w isted  pair, 
C oaxial cab le , op tical fiber, W ire less  T ran sm issio n , T errestria l 
m icro w av e, S ate llite  m icrow ave. W ire less  P ro p ag atio n : G round  
w 'ave p ro p ag a tio n , Sky W av e  p ropaga tion , L oS  P ropagation . 07 15%

FIRST INTERNAL EXAM

III

Signal E n c o d in g  tech n iq u es  - D ig ita l D a ta  D ig ita l S ignals: NRZ, 
M ultileve l b inary , B ip h ase  - D ig ita l D a ta  A n a lo g  S ignals : A S K , 
F S K , P S K  - A n a lo g  D ata  D ig ita l S ignals: S am p lin g  th eo rem , PC M , 
D e lta  M o d u la tio n  - A n a lo g  D a ta  A nalog  S ignals: A M , F M , PM .

07 15%

IV

M u ltip lex in g - S pace D iv isio n  M u ltip lex in g -F req u en cy  D iv isio n  
M u ltip lex in g : W av e  leng th  D iv isio n  M u ltip lex in g  - T im e D iv isio n  
m u ltip lex in g : C haracte ris tics, D ig ita l C arrie r sy stem , S O N E T /S D H - 
S tatistical tim e  d iv is io n  m u ltip lex ing : C ab le  M o d em  - C o d e  
D iv isio n  M u ltip lex in g . M u ltip le  A c c e s s -  C D M A .

07 15%

SECOND INTERNAL EXAM

V

D ig ital D ata  C o m m u n ica tio n  T ech n iq u es - A sy n ch ro n o u s  
tran sm iss io n , S ynch ro n o u s tran sm iss io n -D e tec tin g  and C o rrec tin g  
E rro rs-T y p es  o f  E rro rs -E rro r D etection : P arity  check , C yc lic  
R ed u n d an cy  C h eck  (C R C ) - E rro r C ontro l E rro r  C orrec tion : 
F o rw ard  E rro r C o rrec tio n  and  H am m in g  D istance .

06 20%

VI

Spread  S pec trum  T ech n iq u es-D irec t S equence  S pread  Spectrum  
(D S S S ), F req u en cy  H o p p in g  Spread  S pectrum  (F H S S ).
B asic  p rin c ip les  o f  sw itch ing  - C ircu it Sw itched  N e tw o rk s, 
S tru c tu re  o f  C ircu it Sw itch  - P ack e t Sw itch ing: D atag ram  
N etw o rk s , V irtua l C ircu it N e tw o rk s, S tructu re  o f  p ack et sw itches.

07 20%

END SEMESTER EXAM

Q u e s tio n  Paper Pattern
i .  VTbe?e^viII b e  five  pa rts  in  th e  questio n  p aper -  A, B , C , D , E  

a \ % o W  m ark s  : 12
” ’ ' q u es tio n s  each  hav ing  3 m arks, u n ifo rm ly  co v erin g  m odule^  I and

1 four q u estio n s have to  be  answ ered .\ Of
S ls P k r t B  . 

A P R I N C I P A L
Nohai College of

Engineering ami Research Centre
■ ~ hris,,ui OtPan i



a. Total m arks : 18
b. 7/?reeq u estio n s each  h av in g  9 m arks, un ifo rm ly  co v e rin g  m od u les  I and  II; 

T wo q u estio n s hav e  to  be answ ered . E ach  q u estio n  can  hav e  a m ax im um  o f  
three subparts.

4. P a rt C
a. T otal m ark s  : 12
b. Four q u es tio n s  each h av in g  3 m arks, u n ifo rm ly  co v erin g  m o d u les  III and 

IV; A ll /b w  questions have  to  be  answ ered .
5. P a rt D

a. Total m ark s : 18
b. 77?reequ estio n seach  hav ing  9 m arks, u n ifo rm ly  co v erin g  m o d u les  III and 

IV ;Two q u estio n s hav e  to  be  answ ered . E ach  question  can hav e  a m ax im um  o f  
th ree  subparts

6. P a rt E
a. Total M arks: 40
b. Six questions each  carry ing  10 m arks, u n ifo rm ly  co v erin g  m od u les  V  and VI; 

four q uestions have  to  be  answ ered.
c. A question  can have a m axim um  o f  th ree sub-parts.

7. T here  should  be at least 60%  analy tica l/num erica l questions.

PRINCIPAL 
Nehru College of

Engineering amt Research  Centro 
Pampadv. Ttiiruvihvarrala V Ul

Pin 680 557 Ker3M



Course
code Course Name L - T - P

Cred its
Y e a r  of

Introduction
CS361 S O F T  C O M P U T IN G 3-0-0-3 2016

Prerequisite: Nil
Course Objectives

•  T o  in tro d u ce  th e  concep ts  in  Soft C o m p u tin g  such  as A rtific ia l N eu ra l N etw orks, 
_______________ F uzzy  lo g ic -b ased  system s, gene tic  a lg o rith m -b ased  sy stem s and  th e ir  hybrids.
Syllabus
In troduc tion  to  Soft C o m p u tin g , A rtific ia l N eura l N e tw o rk s, F u zzy  L o g ic  and  F uzzy  system s, 
G enetic  A lgo rithm s, h y b rid  system s.______________________________________________  _________
Expected Outcome
T h e S tuden ts w ill be ab le  to

1. L earn  soft co m p u tin g  tech n iq u es  and th e ir  app lications.
2. A nalyze  v a rio u s  n eu ra l n e tw o rk  arch itec tu res.
3. D efin e  the  fu zzy  system s.
4. U n d erstan d  the  g en e tic  a lgo rithm  co n cep ts  and th e ir  app lica tions.
5. Iden tify  and se lec t a su itab le  Soft C om pu ting  tech n o lo g y  to  so lve  th e  p rob lem ; construct 

a so lu tion  and  im p lem en t a Soft C o m p u tin g  solu tion .

Text Books
1. S. N. S ivanandam  and  S. N .D eepa, P rincip les o f  so ft co m p u tin g  -  Jo h n  W iley  & Sons, 

2007.
2, T im othy  J. R o ss , F u zzy  L og ic  w ith  eng in ee rin g  ap p lica tio n s , Jo h n  W iley  &  Sons, 2016,

References
1. N . K . S inha  and  M . M . G upta, S oft C o m p u tin g  &  In te llig en t S ystem s: T heory  & 

A p p lica tio n s-A cad em ic  P ress /E lsev ie r. 2009.
2. S im on H aykin , N eural N e tw o rk - A C o m p reh en siv e  F o u n d a tio n - P ren tice  H all 

In te rnationa l, Inc. 1998
3. R . E b e rh a rt and Y. Shi, C om pu tationa l In te lligence: C o n cep ts  to  Im p lem en ta tion , 

M organ  K au fm an /E lsev ie r, 2007.
4. D rian k o v  D ., H e llen d o o rn  H. and  R e in fran k  M ., A n In tro d u c tio n  to  F u zzy  C ontro l - 

N a ro sa  P ub ., 2001.
5. B art K osko , N eu ra l N e tw o rk  and  F u zzy  S ystem s- P ren tice  H all, Inc., E n g lew o o d  C liffs, 

1992
6. G o ldberg  D .E ., G en e tic  A lgo rithm s in  Search, O p tim iza tio n , and M ach in e  L eam in g -

A ddison  W esley , 1989.____________________________________________________________________

C o u rse  P lan

M odu le

n

C onten ts

In troduction  to  Soft C om p u tin g
A rtific ial n eu ra l n e tw o rk s  - b io log ica l neu rons, B a s ic  m o d els  o f  
artificial neural n e tw o rk s  -  C onnections, L earn ing , A ctiv a tio n  
F u n c tio n s, M cC u llo ch  and  P itts N euron , H ebb  netw ork ._____________
P ercep tro n  n e tw o rk s  -  L ea rn in g  rule -  T ra in in g  and  te s tin g  
a lgorithm , A d ap tiv e  L in ear N euron , B ack  p ro p ag a tio n  N e tw o rk  -  
A rch itec tu re , T ra in in g  algorithm _______________________________ ■ J

H ours

07

07

E nd
Sem.

E xam
M arks

15%

15%

F IR S T  IN T E R N A L  E X A M 1 P / M -

N0h. 7 „ ? , ' < » • * *je n n y 31 .Engmcc_ ■< 1!MUV w
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HI
F uzzy  lo g ic  - fuzzy  sets - p ro p erties  - op e ra tio n s on  fuzzy  sets, 
fuzzy  re la tions - op e ra tio n s on  fuzzy  re la tions 07 15%

IV
F uzzy  membership fu nctions, fuzzification , M ethods o f  m em b ersh ip  
va lue  assig n m en ts  -  in tu itio n  -  in fe ren ce  -  rank  o rdering , L am b d a  -  
cu ts fo r fu zzy  sets, D efu zzifica tio n  m ethods

07 15%

SECOND INTERNAL EXAM

V
T ruth  v a lu es  and  T ab les  in F u zzy  L og ic , F u zzy  p ro p o sitio n s, 
F o rm atio n  o f  fuzzy  ru les - D ecom position  o f  ru les -  A g g reg a tio n  o f  
ru les, F uzzy  In fe ren ce  System s - M am d an i and S ugeno  types, 
N eu ro -fu zzy  hybrid  sy stem s -  charac te ristics - c la ss ifica tio n

07 20%

VI
In troduc tion  to  g en e tic  a lgorithm , o p era to rs  in  gen e tic  a lg o rith m  - 

cod ing  - se lec tio n  - c ro ss  o v er -  m u ta tion , S topp ing  co n d itio n  fo r  
gene tic  a lgorithm  flow , G en e tic -n eu ro  h y b rid  system s, G en e tic - 
F uzzy  ru le  b ased  system

07 20%

END SEMESTER EXAMINATION

Q u e s tio n  P a p e r  P a t te rn
1. T here  will be five parts  in the question  paper -  A , B , C , D , E
2. P a rt A

a. Total m ark s  : 12
b. /  Wwq u estio n s  each h av in g  3 m arks, u n ifo rm ly  co v erin g  m o d u les  I and  II;

All four q u es tio n s  h av e  to  be  answ ered .
3. P a rt B

a. T o ta l m ark s  : 18
b. yihrecq u estio n s each  hav ing  9 m arks, u n ifo rm ly  co v e rin g  m od u les  I and  II; 

T iro  q u estio n s have  to  b e  answ ered . E ach  qu estio n  can hav e  a  m ax im um  o f  
th ree  sub -parts

4. P a rt C
a. T otal m ark s  : 12
b. Four q u estio n s each  h av in g  3 m arks, u n ifo rm ly  co v erin g  m o d u les  III  and 

1V;A11/o w  q u estio n s have to  be answ ered.
5. P a r tD

a. Total m ark s  : 18
b. yy?regq u estio n s each  hav ing  9 m arks, u n ifo rm ly  co v e rin g  m o d u les  III and  IV , 

Two q u es tio n s  have  to  be  answ ered . E ach  q u estio n  can  h av e  a m ax im um  o f  
th ree  sub parts

6. P a rt E
a. T otal M arks: 40
b. Six q u estio n s each carry ing  10 m arks, un ifo rm ly  co v erin g  m odu les V  and VI; 

four q uestions have  to  be answ ered .
c. A  question  can have  a m ax im um  o f  th ree  sub-parts.

7. T here  should  be  at least 60%  analy tica l/num erica l/design  questions.

P R I N C I P A L
N e h ru C ol logo o f 

e n g in e e r in g  a n d  R e s e a r c r  
nanjpadv. Thiruviiwarriaia ’ i- 

Pin 680 S97 Kei'ala
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Course
code Course Name L - T - P -

Cred its
Y e a r of

Introduction
CS365 O P T IM IZ A T IO N  T E C H N IQ U E S 3-0-0-3 2016

Prerequisite: Nil
Course Objectives

•  To build  an u n d erstan d in g  on the  basics o f  op tim iza tion  techn iques.
•  To in troduce  basics o f  lin ear p rog ram m ing  and m eta- h eu ris tic  search  techniques.___________

Syllabus
B asics o f  O pera tions R esea rch  - F o n n u la tio n  o f  op tim iza tion  p ro b lem s - L in ear P ro g ram m in g  - 
T ransportation  Problem  - A ss ig n m en t P roblem  - N e tw o rk  flo w  P ro b lem  - T abu  Search - G enetic
A lgorithm  - S im ula ted  A n n ea lin g  -  A pplications.___________________________________________________
Expected Outcome 
The S tudents will be  ab le  to

i. F o rm u la te  m athem atica l m odels fo r op tim ization  problem s.
ii. A nalyze  the co m p lex ity  o f  so lu tions to  an o p tim ization  p roblem .

iii. D esign  p rog ram s using  m eta-heu ris tic  search  concep ts to  so lve  o p tim iza tio n  problem s.
iv. D eve lop  hybrid  m odels to  so lve an optim ization  p roblem .___________________________________

Text Books
1. G. Z apfel, R. B arune and M . B ogl, M eta  heuristic  search  concep ts: A  tu toria l w ith  

app lica tions to  p roduction  and log istics, Springer, 2010.
2. H am d y  A. T aha, O pera tions R esearch  -  A n in troduction , P ea rso n  E duca tion , 2010.
3. R ao  S .S .' O p tim iza tio n  T heory  and A pplica tions, W iley  E aste rn , 1984,______________________

References
1. G ass S. 1., In troduc tion  to L inear P rogram m ing , T ata  M cG raw  H ill.
2. G o ldberg , G ene tic  a lgo rithm s in Search, op tim iza tion  and M ach in e  L earn ing , A ddison

W esley , 1989.
3. K. D eb, O p tim iza tion  fo r eng ineering  design -  a lgo rithm s and exam ples, P ren tice  H all o f  

India, 2004.
4. R eeves C\, M o d ern  h eu ris tic  techn iques fo r com binato ria l p rob lem s, O rien t L ongm an,

________ 1993,________________________________________________________________________________________

COURSE PLAN

Module Contents Hours
End
Sem.
Exam
Marks

D ecisio n -m ak in g  p ro ced u re  u n d er certain ty  and u n d e r u n certa in ty  - 
O pera tions R esea rch -P ro b ab ility  and decision- m ak ing - Q u eu in g  or 
W aitin g  line  theo ry -S im ula tion  and M on te- C arlo  T ech n iq u e- N a tu re  
and o rgan ization  o f  op tim iza tion  p rob lem s- S cope and  h iera rchy  o f  
op tim iza tio n - T ypical app lications o f  op tim ization .

08 15%

11

E ssential fea tu res o f  op tim ization  prob lem s - O b jec tiv e  function - 
C on tiiiuous fu n ctio n s - D iscre te  functions - U nim odal fu n ctio n s - 
C onvex  and concave  functions, Investm en t costs  and  o p era tin g  costs 
in o b jec tiv e  function  - O ptim izing  pro fitab ly  co n stra in ts-In tem al and 
ex ternal co n stra in ts-F o rm u la tio n  o f  o p tim iza tio n  prob lem s, 

h inuous fu n ctio n s - D iscrete  functions - U n im odal fu n c tio n s - 
l.\%  and concave  functions.

07 15%

p y U N C '.P A L
N e lv u  CoUeqfi O Centra 

. . .  n ,v i R e s e 3 r ° ‘^ n q i n e e r i n q  3,1 .,,, T h r ^ u r O i
3 • T îru'j'.wdli.pady
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FIRST INTERNAL EXAM

m

N ecessary  and  su ffic ien t cond itions fo r  op tim um  o f  u n constra ined  
functions-N um erica l m ethods fo r unconstra ined  fu n ctio n s - O n e
d im ensional search  - G rad ien t-free  search  w ith  fixed  step  size. L in ear 
P ro g ram m in g  - B asic concep ts o f  linear p ro g ram m in g  - G raphical 
in te rp re ta tio n -S im p lex  m ethod  - A pparen t d ifficu lties in  the  S im plex 
m ethod .

06 15%

IV
T ran sp o rta tio n  P rob lem , L oops in transpo rta tion  tab le , M e th o d s  o f  
find ing  in itial basic  feasib le  so lu tion , T ests fo r  op tim ality . A ssig n m en t 
P rob lem , M athem atica l form  o f  assignm en t p rob lem , m eth o d s o f  
solution.

06 15%

SECOND INTERNAL EXAM

V

N etw o rk  analysis  b y  lin ear p ro g ram m in g  and sho rtest rou te , m ax im al 
flo w  problem . In troduction  to  N o n -trad itio n al o p tim ization , 
C om pu ta tiona l C om plex ity  -  N P -H ard , N P -C om ple te . T abu  Search- 
B asic  T abu  search , N eighborhood , C and ida te  list, S h o rt term  and 
L o n g  term  m em ory

07 20%

VI

G enetic  A lgo rithm s- B asic  concepts, E ncoding , S election , C rossover, 
M uta tion . S im u la ted  A nnea ling  - A ccep tance  p robab ility , C oo ling , 
N e ig h b o rh o o d s, C ost function . A pp lica tion  o f  G A  and S im ula ted  
A nnea ling  in  so lv ing  sequenc ing  and  schedu ling  p ro b lem s and 
T ravelling  sa lesm an  problem .

08 20%

END SEMESTER EXAM

Question Paper Pattern

1. T here  will, bo, fiv e  p a rts  in  th e  qu estio n  paper -  A , B , C , D , E
2. P a rt A

a. Total m ark s : 12
b. Four  q u estio n s each  hav ing  3 m arks, un ifo rm ly  c o v e rin g  m od u les  I and  II; 

A ll four q u es tio n s  have  to  be answ ered
3. P a r tB

a. Total m arks : 18
b. 7 /m ccquestions each  h av in g  9 m arks, u n ifo rm ly  co v erin g  m o d u les  I and  II; 

Two q u estio n s hav e  to  be answ ered . E ach  questio n  can  h av e  a m ax im um  o f  
th ree  subparts.

4. P a r tC
a. Total m ark s : 12
b. Four q uestions each  h av in g  3 m arks, u n ifo rm ly  co v erin g  m o d u le s  III and IV , 

All four q u es tio n s  have  to  be answ ered .
5. P a r t  D

.. '- '"aT '^ T a ta l m ark s  : 18

^ ■ q u e s tio n s  each  h a v in g  9 m ark s , u n ifo rm ly  c o v e rin g  m o d u le s  III a n d  IV;
Y**' VVvAcfb A t  ions h a v e  to be an sw e re d . E ach q u e s tio n  can  h a v e  i  m a x im u m  of

^  ^  ‘ 1 
% %  -lithreqJlinparts

PRINCIPAL
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6. P a r t E

a. T o ta l M arks: 40

b. Six_ q u e s tio n s  each  c a rry in g  10 m ark s, u n ifo rm ly  c o v e rin g  m o d u le s  V a n d  VI; 

four q u e stio n s h a v e  to be an sw ered .

c. A  q u estio n  can  h a v e  a m ax im u m  of th re e  su b -p a rts .

7. T h ere  sh o u ld  be  a t le a s t 60% a n a ly tic a l/n u m e ric a l q u estio n s.

- P T ? T N C ! P A L
Netru College o f  

Engineering and Research 
nanipadv Tr.iruvtlwarna'a. Thns.*</rQt 
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Course
code Course Name L - T - P  -

Credits
Y e a r of

Introduction

CS302 Design and Analysis of Algorithm s 3-1-0-4 2016

Prerequisite: Nil
Course Objectives

•  To in troduce  th e  concep ts o f  A lgorithm  A nalysis, T im e C om plex ity , S pace C om plexity .
•  To d iscuss various A lgorithm  D esign  S trategies w ith  p roper illu strative  exam ples.
•  T o  in troduce  C om plex ity  Theory.

Syllabus
In troduction  to  A lgorithm  A nalysis, N o tions o f  T im e and S pace C om plex ity , A sym pto tic  
N otations, R ecu rren ce  E quations and th e ir solutions, M a ste r’s T heorem , D iv id e  and  C onquer and 
illustrative exam ples, A V L  trees, R ed-B lack  Trees, U nion-find  a lgorithm s, G raph algorithm s, 
D iv ide and C onquer, D ynam ic P rogram m ing , G reedy  Strategy, B ack  T rack ing  and  B ranch  and 
B ound, C om plex ity  c lasses________________________________________________________________________
Expected outcome
The students will b e  ab le  to

i. A nalyze  a g iven  a lgorithm  and express its tim e and  space com plex ities in  asym ptotic
notations.
Solve recu rrence  equations using  Iteration  M eth o d , R ecu rren ce  T ree  M ethod  and 
M aste r’s T heorem .
D esign a lgo rithm s using  D ivide and C onquer Strategy.
C om pare D ynam ic P ro g ram m in g  and D iv ide and  C o n q u er S trategies.
Solve O p tim iza tion  p rob lem s using  G reedy  strategy.
D esign  e ffic ien t a lgorithm s using  B ack  T rack ing  and B ran ch  B ou n d  T echniques for 
so lv ing  problem s.
C lassify  com putational problem s in to  P , N P, N P -H ard  and  N P -C om plete .______________

1 1 .

iii.
iv.
v.

vi.

vii.
Text Books

1. E llis  H orow itz , S aila jS ahn i, SanguthevarR ajasekaran , C om pu ter A lgorithm s, U niversities 
P ress, 2007 [M odules 3 ,4 ,5]

2. T hom as H. C orm en , C harles E. L eiserson, R onald  L. R ivest, C liffo rd  Stein, In troduction  to
_______A lgorithm s, M IT  Press, 2009  [M odules 1,2,6]_____________________________________________
References

1. A lfred V. Alio, John  E. H o p cro ft and Jeffrey  D. U llm an , T h e  D esign  and A nalysis  o f  
C om puter A lgorithm s, P earson  E ducation , 1999.

2. A nany L evitin , In troduction  to the D esign  and A nalysis  o f  A lgorithm s, Pearson , 3rd 
E dition , 2011.

3. G illes B rassard , Paul B ratley , F undam enta ls  o f  A lgorithm ics, P earson  E ducation , 1995.
4. R ichard  E. N eap o litan , K um arss N aim ipour, F oundations o f  A lgorithm s u sin g  C ++ 

P suedocode, Second E d ition , 1997.
Course Plan

Module Contents Hours
End
Sem.
Exam
Marks

p r i n c i p a l  

NCT ; : X s  "arch Centro

P3n:p3 p ,n 680 597 Kerala



I

In trodu ction  to  A lg o rith m  A n alysisT u n e  and  Space C o m p lex ity 
E lem entary  opera tions and C om putation  o f  T im e C om plex ity - 
B est, w orst and A verage  C ase C om plex ities- C om plex ity  
C alcu la tion  o f  sim ple algorithm s
R ecu rren ce  E q u a tio n s:Solution o f  R ecu rren ce  E q u atio n s -  
Iteration  M e th o d  and R ecursion  T ree M ethods

04

04
15 %

n

M a s te r ’s T heoreni(P ioot' not required) -  exam ples, A sym pto tic  
N o ta tions and th e ir  p roperties- A pplica tion  o f  A sym pto tic  
N ota tions in A lgorithm  A nalysis- C om m on C om plex ity  F unc tions 
A  VI. Trees -  ro tations, R ed-B lack  T rees insertion  and deletion  
(T echn iques only; a lgorithm s no t expected). B -T rees  -  insertion  
and dele tion  operations. Sets- U nion and find  o pera tions on 
d isjo in t sets.

05

05
15%

FIRST INTERNAL EXAM

m
G raph s  -  D FS and B FS traversals, com plexity , S pann ing  trees -  
M in im um  C ost S pann ing  Trees, single source shortest path  
algorithm s, T opo log ica l sorting, strongly  connected  com ponents. 07 15%

IV

D ivide  a n d  C onqu er:T he  Control A bstraction , 2 w ay  M erg e  sort, 
S trassen ’s M atrix  M ultip lica tion , A nalysis
D yn am ic  P ro g ra m m in g  : T he control A bstrac tion - The 
O p tim ality  P rincip le- O ptim al m atrix  m ultip lication , B e llm an-F ord  
A lgorithm

04

05 15%

SECOND INTERNAL EXAM

V

A nalysis, C om parison  o f  D iv ide and C o n q u er and D y n am ic
P ro g ram m in g  strategies
G reedy S tra tegy: - T he  Control A bstrac tion- the F ractional 
K napsack  Problem ,
M in im al C ost Spann ing  T ree C om putation- P r im ’s A lgorithm  -  
K ru sk a l’s A lgorithm .

02

04

03

20%

VI

H ack T racking: -T h e  Control A bstrac tion  -  T he N  Q u een ’s
P roblem , 0/1 K napsack  Problem
B ran ch  a n d  /io /jm /.-T ravelling  Salesm an P roblem .
In trodu ction  to C om plex ity  T heory  .--Tractable and In tractab le  
P rob lem s- T he P and N P  C lasses- P olynom ial T im e R eductions - 
T he NP- H ard  and  N P -C o m p le te  C lasses

03
03

03
20%

END SEMESTER EXAM

2 .

Question Paper Pattern
1. T here  w ill be five  pa rts  in the  qu estio n  p ap er -  A , B , C , D , E  

Part A
a. T otal m ark s : 12
b. Four  questions each  hav ing  3 m arks, u n ifo rm ly  co v erin g  m o d u les  I and II; 

All four q u es tio n s  have to  be answ ered .
Part B

m ark s
q u estio n s each hav ing  9 m arks, u n ifo rm ly  cp v erin g  m odu les 1 and 

q u estio n s have to  be  answ ered . E ach  qu estio n  can have a
ax im u m  o f  th ree  subparts.

p r i n c i p a l  

Neh-u C ^ h Centre
n a la .T ^ u rD t

6HG 5 9 7  K e r s ^

-nciinceruig a '1'
Parl'padv T!liruv'llv-'3n
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a. Total m ark s : 12
b. Four  q u estio n s each  hav ing  3 m arks, u n ifo rm ly  co v erin g  m o d u les  III and 

IV; PAX four questions have  to  b e  answ ered .
5. Part D

a. T o ta l m ark s : 18
b. Three q u es tio n s  each hav ing  9 m arks, u n ifo rm ly  co v erin g  m od u les  III and  

IV; Two q u estio n s h av e  to  be  answ ered . E a c h  q u estio n  can  hav e  a 
m ax im u m  o f  th ree  subparts

6. Part E
a. T otal M arks: 40
b Six questions each  carry ing  10 m arks, un ifo rm ly  co v erin g  m od u les  V  and 

VI; four questions hav e  to  be answ ered.
c. A  question  can hav e  a m axim um  o f  th ree  sub-parts.

7. T h ere  shou ld  be  at least 60%  analy tica l/num erica l questions.

P R I N C I P AL
Nctv-u College of

M Cents e
is^uf Ot



Course
code Course Name L - T - P

Credits
Y e a r of

Introduction
C S304 C O M P I L E R  D E S IG N 3-0-0-3 2016

Prerequisite: Nil
Course Objectives
■ To p rov ide  a th o ro u g h  u n d ers tan d in g  o f  the  in te rn als  o f  C o m p ile r D esign .
Syllabus
P hases o f  co m p ila tio n , L ex ica l analysis, T oken  R ecogn ition , S yn tax  ana lysis, B o ttom  U p and 
T op D ow n  P arse rs , S yn tax  d irec ted  tran sla tio n  schem es, In te rm ed ia te  C o d e  G enera tion , T rip les 
and  Q uadrup les, C o d e  O p tim iza tio n , C ode G eneration .__________
Expected Outcome
T he studen ts will be ab le  to

i. E x p la in  the co n cep ts  and d iffe ren t phases o f  co m p ila tio n  w ith  co m p ile  tim e  e rro r 
hand ling .

ii. R ep resen t lan g u ag e  to k en s  u s in g  reg u la r exp ressions, c o n tex t free  g ram m ar and  fin ite  
au tom ata  and design  lex ical an a ly zer fo r a language.

iii. C o m p are  top  do w n  w ith  bo tto m  up parsers, and  develop  ap p ro p ria te  p a rse r to  p roduce  
parse  tree  rep resen ta tio n  o f  the  input.

iv. G en era te  in te rm ed ia te  code fo r  sta tem en ts in  h ig h  level language.
v. D esig n  syntax  d irec ted  tran s la tio n  schem es fo r a g iv en  co n tex t free  gram m ar.

vi. A pp ly  o p tim iza tio n  tech n iq u es to  in te rm ed ia te  code  and  g en e ra te  m ach in e  code fo r h igh
_______ level language  program .__________________________
Text Books

1. A lio A. R avi Sethi and D  U llm an. C om pile rs  -  P rin c ip les  T ech n iq u es and T ools, A ddison  
W esley , 2006.

2. D . M .D h am d h are , System  P ro g ram m in g  and  O p era tin g  S y stem s,T a ta  M cG raw  H ill &
_______ C om pany . 1996__________
References

1. K en n eth  C. L ouden , C o m p ile r  C o n stru c tio n  -  P rin c ip les  and  P ractice , C en g ag e  L earn ing  
Ind ian  E d itio n , 2006 .

2. T rem blay  and S o renson , T he T heory  and P rac tice  o f  C o m p ile r  W ritin g , T a ta  M cG raw
_______ H ill &  C om pany , 1984.___________________________________________________________________

Course Plan

Module Contents Hours
End
Sein.

Exam
Marks

In tro d u c tio n  to  co m p ile rs  -  A nalysis  o f  the  source  p rogram , 
P h ases  o f  a com piler, G ro u p in g  o f  phases, co m p ile r w ritin g  too ls 
-  b o o tstrap p in g  
L ex ica l A n a ly s is :
T he role o f  L exical A nalyzer, Inpu t B u fferin g , S p ec ifica tio n  o f  
T okens u sin g  R eg u lar E x p ressio n s, R ev iew  o f  F in ite  A u tom ata , 
R ecogn ition  o f  T okens.

07
1 5 %

* ,Er> * ,,
i f f  S7 t '< I

A

Syntax Analysis:
R ev iew  o f  C o n tex t-F ree  G ram m ars -  D e riv a tio n  trees  and  P arse  
T rees, A m bigu ity .

p -D o w n  P a rs in g :  R ecu rsive  D escen t parsing , P red ic tiv e  
l y s i n g ,  L L (1 ) G ram m ars.

06 15%

i A - '  ___-
' P R I N C I P A L  

Nehr,J  College of
Engineering anH Research Centre
’’ antpadv Thiruvihwamala. Thris^ur O'

□ in n:-;n c.:-- Kerala



FIRST INTERNAL EXAM

m
Botlom-Up Parsing:
Shift R ed u ce  p a rs in g  -  O pera to r p recedence  p a rs in g  (C o n cep ts  
on ly)
L R  p arsing  -  C o n stru c tin g  S L R  p arsin g  tab les , C on stru c tin g , 
C anon ical L R  p arsing  tab les and  C o n stru c tin g  L A L R  p a rs in g
tables.

07 15%

IV
Syntax directed translation:
Syntax d irec ted  d e fin itions, B o ttom - u p  ev a lu a tio n  o f  S- 
a ttrib u ted  d e fin itio n s, L - a ttrib u ted  d efin itions, T o p -d o w n  
tran sla tio n , B o tto m -u p  eva lua tion  o f  inherited  attribu tes.
Type Checking :
T ype  system s, S p ec ifica tio n  o f  a sim ple ty p e  checker.

08 15%

SECOND INTERNAL EXAM

V

Run-Time Environments:
S ource L an g u ag e  issues, S to rage  o rg an iza tio n , S to rag e- 
a llocation  stra teg ies.
Intermediate Code Generation (ICG):
In te rm ed ia te  lan g u ag es -  G raph ica l rep resen ta tio n s, T h ree- 
A ddress code, Q u ad ru p les , T rip les. A ss ig n m en t sta tem en ts , 
B oo lean  exp ressions.

07 20%

VI

C o d e  O p tim iz a tio n :P r in c ip a l  sources o f  o p tim iza tio n . 
O p tim iza tio n  o f  B asic  b locks 
C o d e  g e n e ra tio n :
Issues in the design  o f  a code genera to r. T he ta rg e t m ach in e , A  
s im p le  code  genera to r.

07 20%

END SEMESTER EXAM

Question Paper Pattern
1. T here will be Jive  p a rts  in the question  p ap er -  A, B , C , D , E
2. P art A
a. Total m ark s : 12 b.. Four q u es tio n s  each hav ing  3 m arks, u n ifo rm ly  co v erin g  m od u les  I

and  II; AW four q u estio n s have  to  b e  answ ered .
3. P a r tB
a. T otal m ark s : IS b. Three q u estionseach  hav ing  9 m arks, u n ifo rm ly  co v e rin g  m odules I 

and II; Two q u estio n s have  to  be answ ered . E ach  qu estio n  can  h av e  a m ax im u m  o f  th ree  
subparts.

4. P a rt C
a. T otal m ark s : 12 b. Four q uestions each having  3 m arks, u n ifo rm ly  co v erin g  m odu les 

III and  IV ; All four q u estio n s have  to  b e  answ ered .
5. P a r tD
a. T otal m ark s : 18 b. Three q u estio n s each h av in g  9 m arks, u n ifo rm ly  co v erin g  m odules 
III and IV ; Two q u estio n s hav e  to  be  answ ered . E ach  questio n  can  h av e  a  m ax im u m  o f  th ree  
subparts

PRINCIPAL
Nelvu College of

Engineering 3r
D-}tt:pSClV

Pm

,,arch Centre
i w 3 m ^
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6 .

b.

c.

P a r tE
Total M arks: 40 b. Six  questions each  carry ing  10 m arks, u n ifo rm ly  co v erin g  m odules V  
and VI: four questions have to  be  answ ered.
A  question  can hav e  a m ax im um  o f  th ree sub-parts.



Course
code Course Name L - T - P  -

Credits
Y e a r  of

Introduction

CS306 Com puter Networks 3-0-0-3 2016

Prerequisite: Nil
Course Objectives
•  T o  bu ild  an  u n d ers tan d in g  o f  the fundam en ta l concep ts  o f  co m p u te r n e tw ork ing .
•  T o  in tro d u ce  the  b asic  tax o n o m y  and  term in o lo g y  o f  co m p u te r n e tw ork ing .
• T o  in tro d u ce  ad v an ced  n e tw o rk in g  concepts.__________________________________
Syllabus
C oncep t o f  layering , L A N  tech n o lo g ies  (E thernet), F lo w  and e rro r  con tro l tech n iq u es, sw itch ing , 
IP v4 /IP v6 , rou te rs  and  ro u tin g  a lgo rithm s (d is tance  vecto r, lin k  sta te), T C P /U D P  and sockets, 
congestion  con tro l, A p p lica tio n  lay e r pro tocols.
Expected Outcome
T he s tuden ts w ill be ab le  to

V isu a lise  the  d iffe ren t a sp ec ts  o f  ne tw orks, p ro to co ls  and n e tw o rk  design  m odels.
E x am in e  v a rio u s D a ta  L in k  layer design  issu es  and D ata  L ink  p ro toco ls.
A nalyse  and  co m p are  d iffe ren t L A N  pro toco ls.
C o m p are  and se lec t ap p ro p ria te  rou ting  a lgo rithm s fo r a ne tw ork .
E x am in e  th e  im p o rtan t aspec ts  and functions o f  n e tw o rk  layer, tran sp o rt lay er and

______ ap p lica tio n  lay e r in in te rnetw ork ing .________________________________________________________
Text Books

1. A n d rew  S. T an en b au m , C o m p u te r  N etw orks, 4 /e, PH I.
2. B eh ro u z  A. F o ro u zan , D a ta  C o m m u n ica tio n s and N e tw o rk in g , 4 /e, T a ta  M cG raw  H ill.
3. L arry  L. P e terso n  &  B ru ce  S. D ave, C o m p u ter N e tw o rk s-A  S ystem s A pproach , 5/e,

______ M organ  K aufm ann , 2011.

l.
ii.

iii.
iv.
v.

References
1. F red  H alsall, C o m p u te r  N e tw o rk in g  and  the In ternet, 5/e.
2. Jam es F K urose, K eith  W . Ross, C o m p u ter N etw ork ing : A  T o p -D o w n  A pproach , 6/e.
3. K eshav , A n E n g in e e rin g  A p p ro ach  to  C o m p u ter N etw o rk s , A d d iso n  W esley , 1998.
4. R e q u e s t for C o m m en ts  (R F C ) P ag es - IE T F  -h ttp s ://w w w .ie tf.o rg /rfc .h tm l
5. W . R ich ard  S tevens. T C P /IP  Illustra ted  vo lum e 1, A d d iso n -W esley , 2005.
6. W illiam  S ta llings, C o m p u ter N e tw o rk in g  w ith  In te rn e t P ro to co ls , P ren tice -H a ll, 2004.

Course Plan

Module Contents Hours
End
Sem,
Exam
Marks

In tro d u c tio n  -  U ses -  N e tw o rk  H ard w are  -  L A N  -M A N  -  W A N , 
In te rn e tw o rk s -  N e tw o rk  S oftw are  -  P ro to co l h ie ra rch ies  -  D esign  
issues  fo r  the layers  -  In te rface  &  S erv ice  -  S erv ice  P rim itiv es . 
R efe ren ce  m odels -  OS1 -  T C P/IP .

07 1 5 %

D ata  L ink  lay e r D esig n  Issu es  -  F lo w  C ontro l and  A R Q  
tech n iq u es . D ata lin k  P ro toco ls -  H D L C . D L L  in In ternet. M A C  

__j£S(ujH<ryer -  IE E E  802 F O R  L A N s & M A N s, IE E E  802.3 , 802.4 , 
_  B rid g es  - S w itches -  H ig h  Speed L A N s - G ig ab it E therne t.

: !  J  W iiy iys)  L A N s - 802.11 a/b /g /n , 802 .15 .P P P _______________________

08 15%

FIRST INTERNAL EXAMINATION
p o i N ' - i f  A U ,

3 IV »  R e S C 3 V

.rrtie
ox

https://www.ietf.org/rfc.html


m

N etw o rk  lay e r -  R o u tin g  -  S hortest path  rou ting , F lood ing , D is tan ce  
V ec to r R o u tin g , L in k  S tate  R ou ting , R IP , O S P F , R o u tin g  fo r  m o b ile
hosts. 07 15%

IV
C ongestion  contro l a lg o rith m s -  Q oS. In te rn e tw o rk in g  -  N e tw o rk  
lay e r in in te rnet. IP v4  - IP A d d ressin g  -  C lassless  and  C lassfu ll 
A ddressing . S ub-netting .

07 15%

SECOND INTERNAL EXAM INATION

V
In te rn et C on tro l P ro to co ls  -  IC M P, A R P, R A R P , B O O T P . In te rn et 
M u ltica s tin g  -  IG M P , E x te rio r R ou ting  P ro to co ls  -  B G P . IP v 6  -
A d d ressin g  -  Issues , IC M P v6 .

07 20%

VI
T ran sp o rt L a y e r -  T C P  &  U D P. A p p lica tio n  lay e r -F T P , D N S, 
E lec tro n ic  m ail, M IM E , SN M P. In troduc tion  to  W o rld  W id e  W eb.

07 20%

END SEMESTER EXAM

Q u e s tio n  P a p e r  P a t te r n
1. T here  w ill be five  pa rts  in the  question  paper -  A , B, C , D , E
2. P a rt A

a. T otal m arks : 12
b. Four  q u es tio n s  each  h av in g  3 m arks, u n ifo rm ly  co v erin g  m o d u les  I  and l\:K \\four 

q u estio n s h av e  to be  answ ered .
3. P art B

a. Total m ark s : 18
b. Three q u es tio n s  each h av in g  9 m arks, un ifo rm ly  co v erin g  m od u les  I and II; Two 

q u estio n s have to  be  answ ered . E ach  question  can hav e  a  m ax im u m  o f  th ree  
subparts.

4. P a rt C
a. Total m ark s : 12
b. Four  q u es tio n s  each  h av in g  3 m arks, u n ifo rm ly  c o v e rin g  m o d u les  III and IV; 

All four q u es tio n s  h av e  to  be  answ ered .
5. P a r t D

a. Total m arks : 18
b. Three q u estio n s each h av in g  9 m arks, un ifo rm ly  c o v e rin g  m o d u les  III and  IV; 

Two q u es tio n s  have to  be answ ered . E ach  questio n  can have  a m ax im um  o f  th ree  
subparts

6. P a il E
a. Total M arks: 40
b. Six_ questions each ca rry ing  10 m arks, u n ifo rm ly  co v erin g  m o d u les  V  and  V I; four 

q uestions have  to  b e  answ ered.
c. A question  can have  a m ax im um  o f  th ree  sub-parts.

7. T here  should b e  at least 60%  ana ly tica l/num erica l questions.



Course
code Course Name L-T-P-

Credits
Year of 

Introduction

CS308 Software Engineering and Project Management 3-0-0-3 2016

Pre-requisite: Nil

Course Objectives
• To in tro d u c e  th e  fu n d a m e n ta l co n cep ts  of so ftw a re  e n g in ee rin g .
• To b u ild  an  u n d e rs ta n d in g  on  v a rio u s  p h a ses  of so ftw a re  d e v e lo p m en t.
• To in tro d u c e  v a rio u s  so ftw a re  p ro cess  m odels.

Syllabus
In tro d u c tio n  to so ftw a re  e n g in ee rin g , S o ftw are  p ro cess  m o d els , S o ftw are  d e v e lo p m en t 
p h ases , R e q u ire m en t ana lysis, P lan n in g , D esign, C o d in g  T e s tin g  M ain ten an ce .

Expected Outcome
T he s tu d e n ts  w ill be ab le  to

i. Iden tify  su itab le  life cycle m o d e ls  to  b e  used .
ii. A n a ly ze  a p ro b le m  an d  id en tify  an d  d efine  th e  c o m p u tin g  req u irem e n ts  to th e  

p rob lem .
iii. T ran sla te  a re q u ire m e n t specifica tion  to a d e s ig n  u s in g  a n  a p p ro p r ia te  so ftw are  

e n g in e e rin g  m eth o d o lo g y .
iv. F o rm u la te  a p p ro p r ia te  te s tin g  s tra teg y  fo r th e  g iv en  so ftw a re  system .
v. D eve lop  so ftw a re  p ro jec ts  b a se d  on  c u rre n t tech n o lo g y , b y  m a n a g in g  reso u rces  

eco n o m ica lly  a n d  k e e p in g  eth ical values.

References
1. Ian  S o m m erv ille , S o ftw a re  E n g in e e r in g  U n iv e rs ity  o f L an caste r, P ea rso n  

E d u ca tio n , S ev en th  ed itio n , 2004.
2. K. K .A g g a rw al a n d  Y ogesh  S ingh , S o ftw are  E n g in eerin g , N ew  ag e  In te rn a tio n a l 

P u b lish e rs , Second  e d itio n , 2005.
3. R oger S. P re ssm a n , S o ftw are  E n g in eerin g  : A  p ra c tit io n e r 's  a p p ro a c h , M cG raw  

H ill p u b lica tio n , E ig h th  ed itio n , 2014
4. S.A. K elkar, S o ftw a re  P ro jec t M an ag em en t: A conc ise  s tu d y , P H I, T h ird  ed itio n , 

2012.

5. W a lk e r Rovce, S o ftw are  Pro ject M a n ag e m en t : A  u n if ie d  fra m e  w o rk , P ea rso n  
E d u ca tio n , 1998

COURSE PLAN

Module

£ G ecu-

I

Contents

In tro d u c tio n  to so ftw a re  en g in ee rin g - sco p e  o f so ftw a re
-

Hours

07

End
Sem.
Exam
Marks

15%
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e n g in e e r in g  -  h is to rica l aspects , econom ic  asp ec ts , 
m a in te n a n c e  aspec ts , sp ecifica tio n  a n d  d e s ig n  asp ec ts , te a m  
p ro g ra m m in g  aspec ts . S o ftw are  e n g in e e rin g  a la y e re d  
tech n o lo g y  -  p ro cesses, m e th o d s  a n d  tools. S o ftw a re  p ro cess  
m o d e ls  -  p ro to ty p in g  m o d els , in c re m e n ta l m o d e ls , sp ira l 
m o d el, w a te rfa ll m o d el.

II

Process F ram ew o rk  M odels: C ap ab ility  m a tu r ity  m o d e l 
(CM M ), ISO 9000. P hases in  S o ftw are  d e v e lo p m e n t -  
re q u ire m e n t an a ly sis- req u irem e n ts  e lic ita tion  fo r so ftw are , 
an a ly sis  p rin c ip les , so ftw a re  p ro to ty p in g , specification .

06 15%

FIRST INTERNAL EXAM

III

P lan n in g  p h a se  -  p ro jec t p la n n in g  objective, so ftw a re  
scope, e m p irica l e s tim a tio n  m o d els- C O C O  M O , s ing le  
v a riab le  m o d el, s ta ffin g  a n d  p e rso n a l p lan n in g . D esign  
p h a se  -  d e s ig n  process, p rin c ip les , co n cep ts , e ffec tive  
m o d u la r  d e s ig n , to p  d o w n , b o tto m  u p  s tra teg ies , s te p w ise  
refin em en t.

07 15%

IV

C o d in g  -  p ro g ra m m in g  p ractice , v erifica tio n , size 
m easu res , co m p lex ity  an a ly sis , c o d in g  s ta n d a rd s . T es tin g  -  
fu n d am e n ta ls , w h ite  box  tes tin g , co n tro l s tru c tu re  tes tin g , 
b lack  box tes tin g , b a s is  p a th  testing , co d e  w a lk -th ro u g h s  
an d  in sp ec tio n , te s tin g  s tra teg ies-Issu es , U n it tes tin g , 
in teg ra tio n  tes tin g , V alid a tio n  testing , S y stem  tes tin g .

07 15%

SECOND INTERNAL EXAM

V

M ain ten an ce -O v e rv iew  of m a in te n a n c e  p ro cess , ty p e s  of 
m ain ten an ce . R isk  m an ag em en t: so ftw a re  r isk s  - risk  
id en tif ica tio n -risk  m o n ito rin g  a n d  m an a g e m e n t. P ro jec t 
M an ag em en t co n cep t: P eop le  -  P ro d u c t-P ro cess-P ro jec t.

07 20%

VI

Project s c h e d u lin g  a n d  track in g : Basic c o n cep ts -re la tio n  
b e tw een  p e o p le  a n d  e ffo rt-d e fin in g  ta sk  se t fo r the  
so ftw a re  p ro jec t-se lec tin g  so ftw a re  e n g in e e rin g  task  
S o ftw are  c o n fig u ra tio n  m an ag em en t: Basics a n d  s ta n d a rd s  
U ser in te rface  d es ig n  - ru les . C o m p u te r  a id e d  so ftw a re  
e n g in e e rin g  too ls - CASE b u ild in g  b locks, ta x o n o m y  of 
CA SE tools, in te g ra te d  CASE e n v iro n m en t.

08 20%

END SEMESTER EXAM

in  th e  q u e s tio n  p a p e r  -  A , B, C, D , E 

h a v in g  £  m ark s, u n ifo rm ly  c o v e rin g m o d u le s  1 a n d  II;
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A llfour q u e s tio n s  h a v e  to  be an sw ered .
3. P a r t B

a. T otal m ark s  : 18
b. Three q u e s tio n s  each  h a v in g  9 m ark s , u n ifo rm ly  c o v e rin g  m o d u le s  I a n d  II; Two 

q u e s tio n s  h a v e  to be  an sw e re d . Each q u e s tio n  can  h a v e  a m a x im u m  o f th re e  
su b p a rts .

4. P a r t  C
a. T o ta l m a rk s  : 12
b. Four q u e s tio n s  each  h a v in g  3 m ark s , u n ifo rm ly  c o v e rin g  m o d u le s  III a n d  IV; 

All fom  q u e s tio n s  h a v e  to be  an sw ered .
5. P a r t D

a. T otal m a rk s  : 18
b. Three q u e s tio n s  each  h a v in g  9 m ark s , u n ifo rm ly  c o v e rin g  m o d u le s  III a n d  IV; Two 

q u e s tio n s  h a v e  to be a n sw e re d . Each q u e s tio n  can  h a v e  a m a x im u m  o f th ree  
su b p a rts

6. P a r t E
a. T otal M arks: 40
b. Six q u e s tio n s  each  c a rry in g  10 m arks, u n ifo rm ly  c o v e rin g  m o d u le s  V a n d  VI; four 

q u e s tio n s  h a v e  to be an sw ered .
c. A q u es tio n  can  h a v e  a m ax im u m  of th ree  su b -p a rts .

7. T here  sh o u ld  be at least 60% a n a ly tic a l/n u m e ric a l q u estio n s.



Course
code Course Name L-T-P - 

Credits
Year of 

Introduction
CS364 Mobile Computing 3-0-0-3 2016

Pre-requisite: C S 3 0 7  D ata  C o m m unica tion
Course Objectives

•  T o  im part b asic  u n d e rs tan d in g  o f  the w ireless co m m u n ica tio n  system s.
•  T o  expose  s tu d en ts  to  v a rio u s  aspects  o f  m ob ile  and  ad -h o c  ne tw orks.

Syllabus
M obile  C o m p u tin g  A p p lica tio n  and S ervices, M o b ile  C o m p u tin g  A rch itec tu re , E m erg in g  
T echno log ies, In te lligen t N e tw o rk s  and In ternet, W ire less  L A N , M A C  lay er rou ting , M ob ile  
tran sp o rt lay er Security  Issues in  m o b ile  com puting .
Expected Outcome 
Studen t is ab le  to

1. E xp la in  various M o b ile  C o m p u tin g  app lication , se rv ices and  arch itec tu re .
2. U n d erstan d  v a rio u s  tech n o lo g y  trends fo r n ex t g en era tio n  ce llu la r  w ire le ss  netw orks.
3. D esc rib e  pro tocol a rch itec tu re  o f  W L A N  techno logy .
4. U n derstand  Security  Issues in m ob ile  com puting .

Text Books
1. A so k e  K. T a lu k d er, H asan  A hm ad , M o b ile  C o m p u tin g  T ech n o lo g y - A p p lica tio n  and 

S erv ice  C reation , 2 nd E d ition , M cG raw  Hill E ducation .
2. Jochen  Schiller, M o b ile  C o m m u n ica tio n s, P earson  E d u ca tio n  A sia , 2008 .
3. Jo n a th an  R o d rig u ez  , F u n d am en ta ls  o f  5G  M o b ile  N e tw o rk s , ,W iley  P u b lish e rs, 2015
4. T h eo d o re  S. R appaport, W ire le ss  C o m m u n ica tio n s P rin c ip le s  and  P ractice , 2/e, P H I, N ew  

D elh i, 2004.
References

1. A ndrew  S. T an en b au m , C o m p u ter N etw orks, P H I, T hird  ed ition , 2003.
Course Plan

Module Contents Hours

End
Sem.

Exam
Marks

I

In troduction  to  m o b ile  com puting , M id d lew are  and  G atew ays, 
A p p lica tio n  and serv ices, In te rn e t-U b iq u ito u s  n e tw o rk s, 
A rch itec tu re  and  th re e -tie r  a rch itec tu re  fo r  M o b ile  C om pu ting , 
D esign  co n sid e ra tio n  fo r M o b ile  C om puting .

06 15%

I I

S pread  spectrum  -  D irec t sequence, F requency  hop ing . M ed iu m  
A ccess C ontro l - SD M A , FD M A , T D M A , C D M A , C e llu la r 
co n cep ts- channel assig n m en t s tra tegy- h and  o f f  s tra tegy  in te rface  
and system  cap ac ity - im p ro v in g  coverage  and  cap ac ity  in  ce llu la r 
system , S a te llite  S ystem s-G E O , L E O , M E O . W ire less  
C o m m u n ica tio n  S y stem s- T e leco m m u n icatio n  S ystem s- G S M - 
G S M  serv ices  &  fea tu res , a rch itec tu re  -D E C T  fea tu res  &  
ch arac te ris tic s , a rch itec tu re .

06 15%

FIRST INTERNAL EXAM

' v v i s i i C
7 v -Th
- /  ,i X  "S C  / l  $  < X i to K  V 1 — i--- 1/} ..y—

■W ireless LA N S: Wrire less L A N  S tandards -  IE E E  802  P ro toco l 
: A rch itec tu re , IE E E  802.11 System  A rch itec tu re , P ro to co l 
S f e h r te c tu re  &  Serv ices, C e llu la r N etw orks: C hannel a llocation , 
mdlfrpfie access, loca tion  m anagem en t, H andoffs.
M A u  l a y e r  &  M an ag em en t, R o u tin g  - C lassifica tio n  o f  R o u tin g

07 15%

P R l N C i P A k - M C L
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A lgorithm s, A lg o rith m s such  as D SR , A O D V , D S D V , M o b ile  
A gen ts, S erv ice  D iscovery .

IV

M o b ile  in te rn e t-m o b ile  ne tw ork  lay e r-m o b ile  IP -d y n am ic  h o st 
co n fig u ra tio n  p ro to co l-, m ob ile  tran sp o rt lay er-im p lica tio n s  o f  T C P  
on m o b ility -in d irec t T C P -sn o o p in g  T C P - m ob ile  T C P  tran sm iss io n - 
se lec tive  re tran sm issio n , T ran sac tio n  o rien ted  T C P - S u p p o rt fo r 
m o b ilitv -file  sy stem s-W A P .

07 15%

SECOND INTERNAL EXAM

V

M o b ile  T ran sp o rt L ay er - C onven tiona l T C P /IP  P ro to co ls , In d irec t 
T C P , S no o p in g  T C P, M o b ile  T C P , O th er T ran sp o rt L ay er P ro to co ls  
fo r M o b ile  N etw orks.
P ro to co ls  and  P la tfo rm s fo r M o b ile  C o m p u tin g  - W A P , B lu e to o th , 
X M 1.. J2M E , Jav aC ard , P a lm O S , L inux  fo r  M o b ile  D ev ices , 
A ndro id .

08 20%

VI

Security  issues  in m o b ile  com puting , In fo rm atio n  Security , 
C o m p o n en ts  o f  In fo rm ation  Security , N e x t G en era tio n  N e tw o rk s-  
L T E  -  .A rchitecture &  In te rface  -  L T E  rad io  p lan n in g  and  too ls, 5G 
a rch itec tu re , M TM O, S uper core  concep t, F ea tu res  and A p p lica tio n  
C ase  S tudy  -  S e ttin g  up  anadhoc ne tw o rk  system , LiFi.

08 20%

END SEMESTER EXAM

Q u e s tio n  P a p e r  P a t te rn

1. T here  will b e  five pa rts  in the questio n  p a p e r -  A , B, C , D , E
2. P a rt A

a. T otal m ark s : 12
b. Four questions each  hav ing  3 m arks, u n ifo rm ly  co v erin g  m od u les  I and  II, 

AW four q u es tio n s  have  to  be  answ ered .
3. P a r tB

a. T otal m ark s  : 18
b. '/’/ / / r e q u estio n s each h av in g  £  m arks, u n ifo rm ly  co v erin g  m od u les  I and  II; 

Two q u es tio n s  have to  be  answ ered . E ach  q u estio n  can  h av e  a m ax im um  o f
th ree  subparts.

4. P a rt C
a. Total m ark s : 12
b. /•(^//•q u estio n s each h av in g  3 m arks, un ifo rm ly  co v e rin g  m o d u les  III  and  IV; 

All four q u es tio n s  have to  be  answ ered .
5. P art D

a. Total m ark s  : 18
b Three q u estio n s each h av in g  £  m arks, u n ifo rm ly  co v erin g  m o d u les  III and IV; 

Two q u es tio n s  have to  be  answ ered . E ach  questio n  can h a v e  a  m ax im um  o f
th ree subparts

6. P a rt E
a Total M arks: 40

Six questions each carry ing  10 m arks, u n ifo rm ly  co v erin g  m o d u les  V  and VI; 
q uestions have to  be answ ered.

can have  a m ax im um  o f  th ree  sub-parts.
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Course
code Course Name L-T-P - 

Credits
Year of 

Introduction
CS368 Web Technologies 3-0-0-3 2016

Prerequisite: Nil
Course Objectives

•  T o  im p art the design, d ev e lo p m en t and im p lem en ta tion  o f  D y n am ic  W eb Pages.
•  T o  d eve lop  p ro g ram s fo r W eb u sin g  S crip ting  L anguages.
•  T o  give an in tro d u c tio n  to  D ata  In te rch an g e  fo rm ats  in  W eb.____________________

Syllabus
B asics o f  In te rnet and W orld  W id e  W eb, H T M L  and  X H T M L , C ascad in g  S ty le  Sheets, 
F ram ew orks, B asics o f  JavaS crip t, JQ uery , In tro d u c tio n  to  X M L  and  JS O N , O v erv iew  o f  PH P
Expected Outcome
T he studen t will be ab le  to

i. U nderstand  d iffe ren t co m p o n en ts  in  w eb techno logy  and to  k n o w  ab o u t C G I and C M S.
ii. D eve lop  in te rac tiv e  W eb  p ag es u s in g  H T M L /X H T M L .

iii. P resen t a p ro fessional d o cu m en t u sing  C ascaded  S ty le  Sheets.
iv. C o n stru c t w ebsites fo r  u se r  in te rac tio n s u sing  Jav aS crip t and  JQ uery .
v. K n o w  the d iffe ren t in fo rm atio n  in terchange fo rm ats  lik e  X M L  and  JSO N .

vi. D ev e lo p  W eb ap p lica tio n s  u sing  PH P,________________________________________
Text Books

1. P. J. D eitel, H .M . D eitel, In ternet & W orld  W id e  W eb  H o w  T o P ro g ram , 4 /e , P earson  
In te rnationa l E d ition  2010.

2. R o b ert W S ebesta , P ro g ram m in g  the W orld  W id e  W eb , 7/e, P ea rso n  E d u ca tio n  Inc., 2014.
References

1. B ea r B ib e a u lt and  Y eh u d a  K atz , jQ u e ry  
P u b lic a tio n s .[C h ap te r I]

in  A ction , Second  E d ition , M an n in g

2 .

B lack  B ook, K o g en t L earn in g  S o lu tions Inc. 2009.
B ob B oiko , C o n ten t M an ag em en t B ib le , 2 nd E d ition , W iley  P u b lish ers. [C hap ter 1, 2]

3. C hris B ates, W eb  P ro g ram m in g  B u ild in g  In te rn et A p p lica tio n s, 3/e, W iley  Ind ia  E dition  
2009.

4. D ream  T ech , W eb T echno log ies: H T M L , JS , P H P , Java, JS P , A S P .N E T , X M L , A JA X ,
5. Jeffrey  C Jack so n , W eb  T ech n o lo g ies  A  C o m p u te r  S c ience  P ersp ec tiv e , P ea rso n  

E d u ca tio n  Inc. 2009.
6. L in d say  B asse tt, In tro d u c tio n  to  Jav aS crip t O b ject N o ta tion : A  T o -th e -P o in t G u ide  to  

JS O N  1st E d ition , O ’R e illy .[C h ap te r 1,2,3,4]
7. M a tth ew  M acD o n a ld , W ordP ress: T he M iss in g  M an u al, 2nd  E d itio n , O 'R eilly  M edia.

[C hap te r 1]_____________
Web Resources

1. w w w .w 3 .o rg /C G I/
2. o ld .tree .ro /en /s tra teg y -w h ite -p ap ers /co n ten t-m an ag em en t-sy s tem s.p d f
3. h ttp d .ap ach e .o rg /d o w n lo ad .cg i
4. h ttp s ://a lis tap a rt.co m /artic le /fram ew o rk s
5. h ttp : //get b oo tst rap . co m /cs  s/
6. https ■ , y ' org/TR/WD-DOM/introduction.html
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I

I n tr o d u c t io n  to  th e  In te r n e t :  T h e  W o rld  W id e  W eb , W eb  B ro w sers, 
W eb S ervers, U n ifo rm  R eso u rce  L ocato rs, M u ltip u rp o se  In te rn et 
M ail E x ten sio n s , T h e  H ypertex t T ran sfe r P ro toco l. C o m m o n  
G atew ay  In te rface(C G I), C o n ten t M an ag em en t System  -  B asics  
Case Study: A p ach e  Server, W ordP ress.

06 1 5 %

II

I n tr o d u c t io n  to  HTML/XHTML : O rig ins and  E v o lu tio n  o f  H T M L  
and X H T M L , B asic  S yntax  o f  H T M L , S tandard  H T M L  D o cu m en t 
S tructu re , B asic  T ex t M ark u p , Im ages, H y p e rte x t L inks, 
L ists , T ab les, F orm s, H T M L 5, S yn tactic  D iffe ren ces  b e tw e en  H T M L  
and X H T M L .

07 1 5 %

F IR S T  IN T E R N A L  E X A M

III

I n tr o d u c t io n  to  S ty les sh ee ts  and Frameworks 
C a s c a d in g  S ty le  S h e e ts : L ev e ls  o f  Sty le S heets  - S ty le  
S p ec ifica tio n  F o rm ats , S e lec to r F o rm s, P ro p e rty -V a lu e  
F o rm s, Font P roperties, List P roperties, A lig n m en t o f  T ex t, C olor, 
T h e  B ox M odel, B ackground  Im ages, T he span and  d iv  T ags. 
F ra m e w o rk s :  O v erv iew  and B asics  o f  R esp o n siv e  C S S  F ram ew o rk s  
- B oo tstrap .

06 15 %

IV

I n tr o d u c t io n  to  J a v a S c r ip t  a n d  jQ u e r y
T h e  B asics  o f  J a v a S c r ip t :  O v erv iew  o f  Jav aS crip t, O b jec t 
O rien ta tio n  and Jav aS crip t, G eneral S yn tac tic  C h arac te ris tic s- 
P rim itiv es , O p era tio n s, and E xpressions, Screen O u tp u t and  
K eyboard  Input, C on tro l S ta tem ents, O b jec t C rea tio n  and 
M o d ifica tio n ,A rray s, F unctions. C a llb ack  F u n c tio n s, Jav a  
Scrip t H T M L  D O M .
I n tr o d u c t io n  to  jQ u e ry :  O v erv iew  and B asics.

07 1 5 %

S E C O N D  IN T E R N A L  E X A M IN A T IO N

V

I n tr o d u c t io n  to  D a ta  In te r c h a n g e  F o rm a ts
X M L : T h e  S yntax  o f  X M L , X M L  D o cu m en t S tructu re , N am esp aces , 
X M L  S chem as, D isp lay in g  R a w  X M L  D ocum ents, D isp lay in g  X M L  
D ocum en ts w ith  C SS, X S L T  S ty le  Sheets, X M L  A pp lica tions. 
JS O N (B a s ic s  O nly): O verv iew , Syntax , D ata types, O b jec ts , Schem a, 
C o m p ariso n  w ith  X M L .

08 2 0 %

VI
I n tr o d u c t io n  to  P U P : O rig ins and U ses o f  P H P , O v erv iew  o f  P H P  - 
G eneral S yn tactic  C h aracte ris tic s  - P rim itives , O pera tions, and 
E x p ress io n s  - C on tro l S tatem ents, A rrays, F u n c tio n s, P a tte rn  
M atch ing , Form  H and ling , C ook ies, S ession  T rack ing .

08 2 0 %

E N D  S E M E S T E R  E X A M

Assignment:
It is h igh ly  reco m m en d ed  to  g ive  assignm en t based  on:

1. JavaS crip t F ram ew o rk s  (like  A ngularJS  o r/and  N o d eJS )
i b ased  on fram ew orks(like  L arave l, C o d e ig n ite r, C akeP H P , Z end

P R I NCI P AL  
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Question Paper Pattern
1. T here  w ill be five  parts  in the  questio n  p aper -  A , B , C , D , E
2. P a rt A

a. Total m arks : 12
b. Four  q u estio n s each  h av in g  3 m arks, u n ifo rm ly  co v erin g  m o d u les  I and  II; All 

four q u es tio n s  have  to  be answ ered.
3. P art B

a. Total m arks : 18
b. Three q u es tio n s  each hav ing  9 m arks, u n ifo rm ly  co v erin g  m od u les  I and  II; Two 

q u estio n s hav e  to be answ ered . E ach  question  can hav e  a m ax im u m  o f  th ree  
subparts.

4. P art C
a. Total m arks : 12
b. Four  q u estio n s each  h av in g  3 m arks, u n ifo rm ly  co v erin g  m o d u les  III and  IV ; All 

four q u estio n s h av e  to  be answ ered.
5. P a r t D

a. T otal m arks : 18
b. Three q u estio n s each h av in g  9 m arks, u n ifo rm ly  co v e rin g  m odu les III and  IV; 

Two q u es tio n s  have  to  be answ ered . E ach  questio n  can h av e  a m ax im u m  o f  th ree  
sub pa i ts

6. P art E
a. Total M arks: 40
b. Six questions each  ca rry ing  10 m arks, u n ifo rm ly  co v erin g  m od u les  V  and VI; four 

q uestions have  to be  answ ered.
c. A question  can have  a m ax im um  o f  th ree sub-parts.

P R I N C 1P A L
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Course code Course  Name L - T - P  C red its
Year of 

Introduction

CS401 COMPUTER GRAPHICS 4-0-0-4 2016
Course Objectives :

•  T o  in troduce  co n cep ts  o f  g raph ics in p u t and  d isp lay  dev ices.

•  T o  d iscu ss  line and c irc le  d raw ing  a lgorithm s.

•  T o  in tro d u ce  2D  and 3D  transfo rm ations an d  p ro jec tions.

•  T o  in tro d u ce  fu n d am en ta ls  o f  im ag e  p rocessing .

Syllabus:
B asic C o n cep ts  in C o m p u te r  G raph ics. In p u t devices. D isp lay  dev ices. L in e  an d  c irc le  draw ing  
A lgorithm s. S o lid  area  scan -co n v ersio n . Po lygon  filling . T w o  d im en sio n a l transfo rm ations. 
W indow ing , c lip p in g . 3D, G rap h ics . 3D  transfo rm ations. P ro jec tio n s  -  P ara lle l, P erspective. 
H idden  L ine  E lim in a tio n  A lg o rith m s. Im age p rocessing  -  d ig ita l im age  rep resen ta tio n  -  edge 

detection  -  R o b ert. S obel, C an n y  edge detec to rs. S cene seg m en ta tio n  and  lab e lin g  -  reg io n 
labeling  a lg o rith m  -  p e rim ete r m easu rem en t.

Expected Outcome:
T h e S tuden ts w ill be ab le  to :

i. co m p are  various g rap h ics  dev ices
ii. analyze  and im p lem en t a lg o rith m s fo r line  d raw ing , c irc le  d raw in g  an d  p o ly g o n  filling

iii. app ly  g eo m etrica l tran sfo rm atio n  on 2D  and  3D  ob jec ts
iv. analyze  and im p lem en t a lgo rithm s fo r c lipp ing
v. ap p ly  v a rio u s  p ro jec tio n  tech n iq u es on 3D  ob jec ts

vi. sum m arize  v isib le  su rface  detec tion  m ethods
vii. in te rp re t various co n cep ts  and basic  o pera tions o f  im age  p ro cess in g

Text Books:
1. D onald  H earn  and M . P au lin e  B aker, C o m p u ter G rap h ics , P H I, 2e, 1996
2. E. G ose. R . Jo h n so n b au g h  and S. Jo st., P a ttern  R ecogn ition  an d  Im ag e  A nalysis , P H I 

P T R , 1996 (M odu le  V I -  Im age P rocessing  part)
3. W illiam  M. N ew m an  and  R obert F. S p ro u l l , P rin c ip les  o f  In te rac tiv e  C o m p u ter 

G raph ics. M cG raw  H ill, 2e, 1979
4. Z h igang  X iang  and  R o y  P lastock , C o m p u ter G rap h ics  (S c h au m ’s o u tlin e  Series), 

M cG raw  H ill, 1986.

References:
1. D avid  F. R ogers , P rocedura l E lem en ts  fo r  C o m p u ter G rap h ics , T a ta  M cG raw  H ill, 

2001.

2. M . S o n k a^ Y M llav ac , and  R. B oy le , Im age P ro cess in g , A n a ly sis , an d  M ach in e  V ision ,

. 2007.
3. %id R ichard  E. W o o d s, D ig ita l Im ag e  P ro cessin g . P ea rso n , 2017
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Course Plan

Module Contents Hours

End
Sem.
Exam
Marks

I
B asic co n cep ts  in  C o m p u te r  G raph ics  -  T y p es o f  G rap h ic  

D ev ices  -  In te rac tiv e  G rap h ic  inpu ts -  R aste r  Scan and  R an d o m  
Scan  D isp lays.

7 15%

II
L ine D raw ing  A lg o rith m - D D A , B resen h am ’s a lg o rith m  -  C irc le  
G en era tio n  A lg o rith m s -M id  po in t c irc le  a lgo rithm , B re sen h a m ’s 

a lgo rithm - Scan C o n v ers io n -fram e  bu ffe rs  -  so lid  a rea  scan 
co n v ersio n  -  p o ly g o n  filling  a lgo rithm s

8 15%

FIRST INTERNAL EXAM

III

T w o  d im ensiona l tran sfo rm atio n s. H o m o g en eo u s co o rd in a te  
system s -  m atrix  fo rm u la tio n  and  c o n ca ten a tio n  o f  

tran sfo rm atio n s.
W indow ing  co n cep ts  -W in d o w  to V iew port T ran sfo rm atio n - T w o  
d im en sio n a l c iip p in g -L in e  c lip p in g  -  C o h en  S u therland , M id p o in t
S u bd iv is ion  a lgorithm

8 15%

IV
Polygon c lip p in g -S u th e rlan d  H odgem an  a lg o rith m , W eile r- 
A th erto n  a lg o rith m . T h ree  d im ensiona l ob jec t rep resen ta tio n - 
Po lygon  su rfaces . Q u ad ric  su rfaces -  B asic  3D  tran sfo rm atio n s

8 15%

SECOND INTERNAL EXAM

V

P ro jec tio n s -  P ara lle l and perspective  p ro jec tio n s -  v an ish ing  
points.

V isib le su rface  detec tion  m e th o d s -  B ack  face  rem o v a l- Z -B u ffe r  

a lgo rithm . A -b u ffe r  a lg o rith m , D ep th -so rtin g  m eth o d , Scan lin e  
a lgorithm .

9 20%

VI

Im age p ro cessin g  -  In troduction  - F un d am en ta l steps in im age  

p ro cessin g  -  d ig ita l im ag e  rep resen ta tio n s -  re la tio n sh ip  b e tw een  
p ixels  -  g ray  lev e l h isto g ram  -sp a tia l  co n v o lu tio n  and  co rre la tio n  

-  edge d e tec tio n  -  R obert, P rew itt, Sobel.

8 20%

END SEMESTER EXAM



Question Paper Pattern (End semester exam)

1. T here  w ill be FOUR  parts in  the q u estio n  paper -  A , B , C , D
2. Part A

a. Total marks : 40
b. T E N  q u estio n s , each  have  4 marks, co v erin g  all the SIX modules (T H R E E  

q u es tio n s  from  modules I & II; T H R E E  q u estio n s  fro m  modules III &  IV; 
F O U R  q u estio n s  from  modules V &  VI).
A ll th e  T E N  q u estio n s  have to be answ ered .

3. Part B
a. Total marks : I S
b. T H R E E  q u estio n s , each  hav ing  9 marks. O ne q u es tio n  is  fro m  module I; 

one questio n  is from  module II; one questio n  u n ifo rm ly  co v ers  modules I &  

II

c. A n y  T W O  q u estio n s  have to be answ ered .
d. Eaclt q u es tio n  can  have m axim u m  T H R E E  subparts.

4. PartC
a. Total marks : 18
b. TH R E E  q u es tio n s , each  hav ing  9 marks. O ne q u estio n  is  fro m  module III; 

one q u estio n  is from  module IV; one q u estio n  u n ifo rm ly  co v ers  modules III 
& JV .

c. A n y  T W O  q u estio n s  have to be answ ered .
d. Each qu estio n  can  have m a x im u m  T H R E E  subparts.

5. Part D
a. Total marks : 24
b. TH R E E  q u es tio n s , each  hav ing  12 marks. O ne q u es tio n  is  from  module V; 

one qu estio n  is fro m  module VI; one q u es tio n  u n ifo rm ly  co v e rs  modules V 
& VI

c. A n y  T W O  q u estio n s  have to be answ ered .
d. E ach  q u estio n  can  have  m a x im u m  T H R E E  subparts.

6. T h ere  will be  A T  L E A S T  5 0 %  ana ly tica l/num erica l q u es tio n s  in a ll p o ssib le  

co m b in a tio n s  o f  q u estio n  choices.

p r i n c i p a l



Course Course Name
L-T-P Year of

code Credits Introduction
CS402 DATA MINING AND WAREHOUSING 3-0-0-3 2016

Course Objectives:
•  T o  in tro d u ce  th e  co n cep ts  o f  da ta  M in ing  and  its  ap p lica tio n s

•  T o  u n d erstan d  in v estig a tio n  ofe data  u sin g  p rac tica l da ta  m in in g  tools.

•  T o  in tro d u ce  A ssoc ia tion  R ules M in ing

•  T o  in tro d u ce  advanced  D a ta  M ining  techn iques 

Syllabus:
D ata  M in ing , A p p lica tio n s , D a ta  M in in g  M odels , D a ta  W areh o u sin g  and  O L A P , C hallenges, 
T oo ls, D ata  M in ing  P rin c ip les , D ata  P rep rocessing : D a ta  P rep ro cessin g  C oncep ts, D ata  
V isua liza tion , D ata  S ets and T h e ir S ign ificance , C lassifica tio n  M o d e ls , M u lti R eso lu tio n  Spatia l 

D ata  M in ing , C la ssif ie rs , A ssoc ia tion  R ules M ining , C lu s te r A n a ly sis , P ractica l D a ta  M in ing  
T ools, A d vanced  D ata  M in in g  T ech n iq u es, W eb  M in ing , T ex t M in in g , C R M  A p p lica tio n s and 

D ata  M in ing , D ata  w arehousing .

Expected Outcome:
T h e S tudent will be ab le  to  :

i. id en tify  the key  p rocess o f  D ata m in in g  and  W areh o u sin g
ii. apply  ap p ro p ria te  techn iques to convert raw  data  in to  su itab le  fo rm at fo r  p rac tica l data 

m in ing  tasks
iii. analyze  and co m p a re  v a rio u s  c la ssifica tio n  a lg o rith m s an d  ap p ly  in  ap p ro p ria te  dom ain

iv. eva lua te  the p e rfo rm an ce  o f  various c lassifica tio n  m eth o d s u sin g  p e rfo rm an ce  m etrics
v. m ake  use o f  the co n cep t o f  assoc ia tion  ru le  m in in g  in  rea l w o rld  scenario

vi. se lec t ap p ro p ria te  c lu s te rin g  and a lgo rithm s fo r v a rio u s ap p lica tio n s
vii. ex ten d  data  m in ing  m ethods to the new  dom ains o f  da ta  

Text Books:
1. D unham  M H . “ D a ta  M ining: In troduc to ry  an d  A d v an ced  T o p ic s” , P earson  E ducation , 

N ew  D elh i. 2003 .
2. Ja iw ei Han and  M ich e lin e  K am ber, “ D ata  M in ing  C o n cep ts  and  T ech n iq u es” , E lsev ier,

2006.____________________________________________________________________________ _________

References:
1. M  Sudeep  E lay id o m , “ D ata  M in in g  and W areh o u s in g ” , 1st E d itio n , 2015 , C engage 

L earn ing  Ind ia  Pvt. L td.
2. M eh m ed  K an ta rd z ic , “ D a ta  M in in g  C oncep ts, M eth o d s  an d  A lg o rith m s” , Jo h n  W iley  

and Sons. U S A , 2003.
3. P an g -N in g  T an  and  M ich ae l S te inbach , “ In tro d u c tio n  to D a ta  M in in g ” , A d d iso n  W esley , 

2006.

PRINCIPAL
Nelv-u C ollege of

Engineering and Research  Centre
n̂.'TiDOdv Thtr'!v;Svvn»V:al3. Tnus^urDt

D i n '  ‘ ; : ̂ f.’l “ p' p. r j J



Course Plan

Module Contents Hours

End 
Sem 

Exam. 
Marks

I

D ata  M in in g :- C o n cep ts  and  A pp lica tions, D a ta  M in in g  S tages, 
D ata M in ing  M o d e ls , D ata  W arehousing  (D W H ) and  O n -L in e  
A naly tical P ro cessin g  (O L A P ), N eed  fo r  D a ta  W areh o u sin g , 
C h a llen g es, A p p lica tio n  o f  D a ta  M in ing  P rinc ip les, O L T P  V s 
D W H , A p p lica tio n s o f  D W H

6 15%

II
D ata P rep rocessing : D a ta  P rep ro cessin g  C o n cep ts, D ata  
C lean in g , D a ta  in teg ra tio n  and  transfo rm ation , D a ta  R ed u c tio n , 

D iscre tiza tion  and  co n cep t h ierarchy .
6 15%

FIRST INTERNAL EXAM

III
C lassifica tio n  M odels: In troduction  to  C lassifica tio n  and  
P red ic tion , Issues reg ard in g  c lassifica tio n  and  p red ic tion , 
D ecision  T ree- ID 3, C 4 .5 , N aiv e  B ayes C lassifier.

6 15%

IV

R ule b ased  c lassifica tio n - 1R. N eura l N e tw o rk s-B ack  
p ropagation . S u p p o rt V ecto r M ach ines, L azy  L earn e rs-K  

N earest N e ig h b o r C lassifie r. A ccu racy  and  e rro r  M easu res- 
eva lua tion . P red ic tio n :-L in ea r R egression  and  N o n -L in ea r 
R egression .

6 15%

SECOND INTERNAL EXAM

V

A ssoc ia tion  R u les  M in ing : C oncep ts, A p rio ri and  F P -G ro w th  
A lgorithm . C lu s te r  A nalysis: In troduction , C o n cep ts, T y p es  o f  

data in c lu s te r  ana lysis, C a teg o riza tio n  o f  c lu ste rin g  m eth o d s. 

P artitio n in g  m ethod: K -M ean s and  K -M edo id  C lu ste rin g .

8 20

V I

H ierarch ica l C lu s te rin g  m ethod : B IR C H . D en sity -B ased  
C lu ste rin g  - D  B SC  A N  and O PT IC S.
A dvanced  D ata M in in g  T echn iques: In tro d u c tio n , W eb 
M in in g - W eb  C o n ten t M ining , W eb S truc tu re  M in in g , W eb  
U sage M ining . T ex t M ining .
G raph  m in ing :- A prio ri based  approach  fo r m in in g  freq u en t 

subgraphs. Social N e tw o rk  A nalysis:- ch a rac te ris tic s  o f  social 
ne tw orks. L ink m in in g :- T asks and challenges.

8 20

END SEMESTER EXAMINATION
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Q u e s tio n  P a p e r  P a t te r n

1. T here  w ill be FO U R  parts  in the q u estio n  paper -  A , B , C , D
2. Part A

a. Total marks : 40
b. TEN  q u es tio n s , each  have 4 marks, co vering  all the SIX modules (T H R E E  

q u es tio n s  from  modules I & II; T H R E E  q u estio n s  fro m  modules III & IV; 
F O U R  q u estio n s  from  modules V & VI).
All the TE N  q u es tio n s  have to be answ ered .

3. Part B
a. Total marks : IS
b. TH R E E  q u es tio n s , each  hav ing  9 marks. O ne q u estio n  is  from  module I; 

one q u estio n  is from  module II; one q u estio n  u n ifo rm ly  co v ers  modules I & 
II.

c. A ny TW O  q u es tio n s  have to be answ ered .
d. Each q u estio n  can  have  m axim u m  T H R E E  subparts.

4. Part C
a. Total marks : 18
b. TH R E E  q u estio n s, each  hav ing  9 marks. O ne q u es tio n  is  fro m  module HI; 

one qu estio n  is from  module IV; one q u es tio n  u n ifo rm ly  co v e rs  modules HI 
& IV.

c. A ny T W O  q u estio n s have to be answ ered .
d. Each questio n  can have m axim u m  T H R E E  subparts.

5. Part D
a. Total marks : 24
b. TH R E E  q u estio n s, each hav ing  12 marks. O ne q u estio n  is from  module V; 

one questio n  is from  module VI; one q u estio n  u n ifo rm ly  co v ers  modules V 
& VI.

c. A ny T W O  q u estio n s  have to be answ ered .
d. E ach  questio n  can  hav e  m a x im u m  T H R E E  subparts.

6. T here  will be A T  L E A S T  6 0 %  an a ly tica l/n u m erica l q u es tio n s  in  all p o ssib le  

co m b in a tio n s  o f  question  cho ices.

E Q L H M iT £ .sW f.^



Course
code Course Name L-T-P Credits Year of 

Introduction
C S403 P R O G R A M M IN G  P A R A D IG M S 3-0-0-3 2016

Course Objectives:
•  T o  in tro d u ce  the  basic  co n stru c ts  tha t underlie  all p ro g ram m in g  lan g u ag es
•  T o  in tro d u ce  the  basics o f  p ro g ram m in g  language  design  and  im p lem en ta tio n
•  T o  in tro d u ce  the  o rg an iza tio n a l fram ew o rk  fo r lea rn in g  n ew  p ro g ram m in g  languages.

Syllabus:
N am es, Scopes, and B in d in g s - B inding  T im e, Scope R u les , S to rage  M an ag em en t, O verload ing , 
P o lym orph ism ; C on tro l F low  - E xpression  E va luation , S tru c tu red  an d  U n stru c tu red  F low , N on- 

determ inacy ; D ata T y p es  - T y p e  S ystem s, T ype C heck ing , E q u a lity  T estin g  and  A ssignm ent; 

S ubrou tines an d  C o n tro l A b strac tio n  - S tatic  and  D ynam ic  L inks, C a llin g  S equences, P aram ete r 
Passing , E x cep tio n  H and ling , C o -ro u tin es; F u n c tio n a l an d  L og ic  L an g u ag es; D a ta  A bstrac tion  
and O bject O rien ta tio n  -E n cap su la tio n , Inheritance, D y n am ic  M eth o d  B in d in g ; Innovative  
fea tu res o f  S crip tin g  L an g u ag es; C o n cu rren cy  - T h read s, S y n ch ro n iza tio n , L anguage-L evel 

M echan ism s; R un-tim e p ro g ram  M anagem ent.

Expected Outcome:
T h e S tuden ts will be ab le  to ;

i. co m p are  scope and b in d in g  o f  nam es in  d iffe ren t p ro g ram m in g  lan g u ag es
ii. analyze  co n tro l flow  structu res in d iffe ren t p ro g ram m in g  lan g u ag es

iii. app ra ise  d a ta  types in d iffe ren t p ro g ram m in g  lan g u ag es
iv. analyze  d iffe ren t co n tro l ab strac tio n  m ech an ism s
v. app ra ise  co n stru c ts  in  fu n ctio n al, logic and sc rip tin g  lan g u ag es

vi. analyze  o b jec t o rien ted  construc ts  in  d ifferen t p ro g ram m in g  lan g u ag es
vii. co m p are  d iffe ren t co n cu rren cy  construc ts

viii. in te rp re t th e  co n cep ts  o f  run- tim e  p rog ram  m an ag em en t

Text book:
1. Scott M L, P ro g ram m in g  L anguage  P ragm atics , 3rd E dn ., M o rg an  K au fm an n  P ub lishers,

2009.

References:
1. D av id  A W att, P ro g ram m in g  L an g u ag e  D esign  C o n cep ts, W iley  D ream tech , 2004
2. G hezzi C and M . Jazayeri, P ro g ram m in g  L anguage  C oncep ts, 3rd E dn , W iley . 1997
3. K enneth  C  L ouden . P ro g ram m in g  L anguages: P rin c ip les  an d  P rac tice , 3 rd  E dn., C engage 

L earn ing , 2011 .
4. P ra tt T  W , M V Z elk o w itz , and T. V. G opal, P ro g ram m in g  L anguages: D esig n  and

Im p lem en ta tio n , 4th Edn., P ea rso n  E d u ca tio n , 2001
5. R  W  S ebesta , C o n cep ts  o f  P ro g ram m in g  L anguages, 11th E d n ., P ea rso n  E d u ca tio n , 2015
6. R av i S eth i, P ro g ram m in g  L anguages; C oncep ts &  C o n stru c ts , 2 n d  E dn ., P earson



Course Plan

Module Contents Hours

End
Sem.
Exam
Marks

I

N am es. S copes and B ind ings:- N am es and  S copes, B in d in g  T im e, 
Scope R u les. S to rage  M anagem en t, B ind ing  o f  R efe ren c in g  
E n v iro n m en ts .
C on tro l F low : E xpression  E va luation , S truc tu red  and 
U n stru c tu red  F low , S equenc ing , S elec tion , Ite ra tio n , R ecu rsio n , 
N o n -d e te rm in acy .

7 1 5 %

II
D ata T y p es:-T y p e  S ystem s, T ype C heck ing , R eco rd s an d  V arian ts , 
A rrays. S trings, S ets, P o in te rs  and  R ecu rsiv e  T y p es, L ists , F iles 
and Inpu t/O utpu t, E quality  T estin g  and  A ssignm en t. 7

1 5 %

FIRST INTERNAL EXAM

m
S u brou tines  and C o n tro l A bstrac tion : - S tatic  and  D y n am ic  L inks, 
C a llin g  S eq u en ces, P aram ete r P assing , G en eric  S u b ro u tin es  and 
M odu les. E x cep tion  H and ling , C o-rou tines.

7 1 5 %

IV
F u n c tio n a l an d  L og ic  L anguages:- L am b d a  C alcu lu s , O v erv iew  o f  
S chem e, S tric tn ess  and  L azy  E v a lu a tio n , S tream s and  M o n ad s, 
H ig h e r-O rd e r F u n c tio n s, L og ic  P rog ram m ing  in  P ro log ,
L im ita tio n s o f  L og ic  P rog ram m ing .

7 1 5 %

SECOND INTERNAL EXAM

V

D ata A b strac tio n  an d  O bject O iien ta tio m -E n cap su la tio n , 
In h eritan ce , C o n stru c to rs  and D estruc to rs, A liasing , O v erlo ad in g , 
P o ly m o rp h ism , D ynam ic  M ethod B ind ing , M u ltip le  Inheritance. 
Innovative  fea tu res  o f  S crip ting  L an g u ag es:-S co p in g  ru les , S tring  
and P a tte rn  M an ip u la tio n , D ata  T ypes, O b jec t O rien ta tion .

7 2 0 %

VI
C o n cu rren cy :- T h read s, S ynchron iza tion .
R un-tim e p rogram  M an ag em en t:-  V irtual M ach in es , L a te  B in d in g  
o f  M ach ine  C ode , R eflec tion , Sym bolic D eb ugg ing , P erfo rm an ce  
A nalysis.

7 2 0 %

END SEMESTER EXAM



Question Paper Pattern (End semester exam)

1. T here  w ill be FO U R  parts in  the q u estio n  paper -  A , B , C , D
2. Part A

a. T o ta l  m a r k s  : 40
b. TEN  q u es tio n s , each hav e  4 marks, co vering  all the SIX modules (T H R E E  

q u es tio n s  fro m  m o d u le s  I & II; T H R E E  q u estio n s  fro m  modules III &  IV; 
F O U R  q u estio n s  from  m o d u le s  V &  VI).
A ll the T E N  q u es tio n s  have to be answ ered .

3. Part It
a . T o ta l  m a r k s  : 18
b. TH R E E  q u estio n s, each  hav ing  9 marks. O ne q u es tio n  is fro m  module I; 

one qu estio n  is from  m o d u le  II; one questio n  u n ifo rm ly  co v ers  modules I &  
II

c. A n y  T W O  q u estio n s have to be answ ered .
d. Eacli questio n  can  have m axim u m  T H R E E  subparts.

4. PartC
a . T o ta l  m a r k s  : 18
b. TH R E E  q u estio n s, each  hav ing  9 marks. O ne q u estio n  is fro m  module III; 

one questio n  is fro m  module IV; one q u es tio n  u n ifo rm ly  co v ers  modules III 
& IV .

c. A n y  T W O  q u estio n s  have to  be answ ered .
d. Each questio n  can have m axim u m  T H R E E  subparts.

5. Part I)
a . T o ta l m a r k s  : 24
b. TH R E E  q u estio n s, each  hav ing  12 marks. O ne q u estio n  is fro m  module V; 

one q u estio n  is from  m o d u le  VI; one q u estio n  u n ifo rm ly  co v ers  modules V 
& V I.

c. A ny TW O  q u es tio n s  have to be answ ered .
d. E ach q u es tio n  can  have  m axim u m  T H R E E  subparts.

6. T here  w ill be A T  L E A S T  5 0 %  an a ly tica l/n u m erica l q u es tio n s  in  all p o ssib le  

co m b in a tio n s  o f  question  choices.



Course
code C o u rs e  N a m e L-T-P -Credits Year of 

Introduction
CS404 Embedded Systems 3-0-0-3 2016

Course Objectives:
•  To in tro d u ce  the  tech n o lo g ies  behind  em bedded  co m p u tin g  system s.
•  T o  in tro d u ce  and  d iscu ss  v arious so ftw are  co m p o n en ts  in v o lv ed  in  e m b ed d ed  system  

design  and  deve lopm en t.
•  T o  ex p o se  studen ts to  the  recen t trends in em b ed d ed  system  d esign .___________________

Syllabus:
In troduc tion  to em b ed d ed  system s, basic co m p o n en ts , its  ch a rac te ris tic s . M odelling  
em bedded  system s, f irm w are  deve lopm en t. In teg ration  and  tes tin g  o f  em b ed d ed  system s, 
developm en t en v iro n m en t. C h aracte ris tic s  o f  R T O S, in te rru p t h an d lin g , c rea tin g  task s  in  a 
typ ical R T O S . E m b ed d ed  p ro d u c t d ev e lo p m en t life  cycle ._____________________________________
Expected Outcome:
T h e  S tuden t will be ab le  to  :

i. d em o n stra te  the  ro le  o f  in d iv idual co m p o n en ts  in v o lv ed  in  a  ty p ica l em bedded  
system

ii. ana lyze  the ch a rac te ris tic s  o f  d iffe ren t co m p u tin g  e lem en ts  and  se lec t the m ost 
ap p ro p ria te  one  fo r an em b ed d ed  system

iii. m odel the o p era tio n  o f  a g iven  em b ed d ed  system
iv. su b stan tia te  the role o f  d iffe ren t so ftw are  m od u les  in  the  d ev e lo p m en t o f  an 

em b ed d ed  system
v. d eve lop  s im p le  tasks to run on an R T O S
vi. ex am in e  the  la tes t trends p reva len t in em b ed d ed  system  design

References:
1. J S taunstrup  an d  W ay n e  W olf, H ard w are  /  S o ftw are  C o -D esig n : P rin c ip les  and 

P ractice , P ren tice  H all.
Jean  J. L abrose, M icro  C /O S  11: T h e  R eal T im e K ernel, 2e , C R C  P ress , 2002 .
R aj K am al, E m b ed d ed  System s: A rch itec tu re , P ro g ram m in g  an d  D esign , T h ird  
E d itio n . M cG raw  Hill E d u ca tio n  (Ind ia), 2014.

4. Shibu  K .V .. In tro d u c tio n  to E m bedded  S ystem s, M cG raw  H ill E d u ca tio n  (Ind ia), 
2009.
S teave H eath , E m b ed d ed  System  D esign , S econd  E d ition , E lsev ie r.
W ayne  W o lf  , C o m p u te rs  as C o m p o n en ts-P rin c ip les  o f  E m b ed d ed  C o m p u te r  System  
D esign , M organ  K au fm an n  p ub lishers , T h ird  ed itio n , 2012.____________________________

2.
3.

5.
6.

Course Plan

Module Contents Hours
End
Sem.
Exam
Marks

F u n d am en ta ls  o f  E m bedded  S ystem s- com plex  sy stem s and  
m icro p ro cesso rs- E m bedded  system  design  p ro cess  
.S p ec ifica tio n s- a rch itec tu re  design o f  e m b ed d ed  system - 
design  o f  h a rd w are  and so ftw are  co m p o n en ts- s truc tu ra l and  
b ehav iou ra l d escrip tion .

15%

H ardw are  S o ftw are  C o -D esig n  and  P rogram  M o d e llin g  -  
fundam ental Issues, C o m p u ta tio n a l M odels- D a ta  F lo w  

saph, C on tro l D a ta  F low  G raph , S tate  M ach ine ,. S eq u en tia l 
C o n cu rren t M odel, O b ject o rien ted  m odel, U M L

15%
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FIRST INTERNAL EXAMINATION

III
D esign  and  D ev e lo p m en t o f  E m b ed d ed  P ro d u c t -  F irm w are  
D esig n  and D ev e lo p m en t -  D esign  A p p ro ach es, F irm w are  
D ev e lo p m en t L anguages.

6 15%

IV

In teg ra tio n  and T estin g  o f E m b ed d ed  H ard w are  an d  
F irm w are- In teg ra tio n  o f  H ardw are  and  F irm w are . E m b ed d ed  
S ystem  D ev e lo p m en t E n v iro n m en t -  ID E s, C ro ss  C o m p ile rs , 
D isassem b le rs. D eco m p ile rs , S im u la to rs, E m u la to rs  and 
D ebuggers.

6 15%

SECOND INTERNAL EXAMINATION

V
R T O S  b ased  D esign  -  B asic opera ting  system  serv ices. 
In te rru p t h an d lin g  in R T O S env ironm en t. D esig n  P rinc ip les . 
T ask  sch ed u lin g  m odels. H ow  to C h o o se  an  RTOS. C ase  
S tudy  -  M ic ro C /O S -lI.

9 20%

VI

N etw orks -  D istrib u ted  E m b ed d ed  A rch itectu res, N etw o rk s 
fo r em b ed d ed  system s. N e tw o rk  based  design , In te rn et 
enab led  system s. E m bedded  P roduct D ev e lo p m en t L ife  C y c le  
-  D escrip tion  -  O b jec tiv es  -P hases -  A p p ro a c h e s l. R ecen t 
T ren d s in E m b ed d ed  C om puting .

6 20%

END SEMESTER EXAM
Question Paper Pattern

1. T here w ill be FOUR  parts  in the questio n  paper -  A, B, C, D
2. Part A

a. Total marks : 40
b. TEN  q u estio n s, each hav e  4 marks, co v erin g  all the SIX modules (TH R E E  

q u estio n s  from modules I &  II; T H R E E  q u es tio n s  fro m  modules III &  IV; 
FOUR  q u es tio n s  from  modules V & VI). A ll  q u es tio n s  h a v e  to  be  answ ered .

3. Part B
a. Total marks : 18
b. TH R E E  q u es tio n s , each  hav ing  9 marks. O ne q u estio n  is  fro m  module I; 

one q u estio n  is from  module II; one q u es tio n  uniform ly  co v ers  modules I & 
11.

c. A ny TW O  q u es tio n s  h av e  to be answ ered .
d. E ach q u estio n  can have  m axim um  TH R E E  subparts.

4. Part C
a. Total marks : 18
b. TH REE  q u estio n s, each having  9 marks. O ne q u estio n  is fro m  module III; 

one questio n  is from  module IV; one q u estio n  uniform ly  co v ers  modules III 
& IV.

c. A ny TW O  q u estio n s have to be answ ered .
d. E ach  q u estio n  can  have m axim um  TH R E E  subparts.

5. Part 1)
Total marks : 24

Y \,EGE f% R E E  q u estio n s, each  hav ing  12 marks. O ne q u estio n  is from  module V;
question is from  module VI; one q u es tio n  uniform ly  co v e rs  modules V

j WO  q u estio n s have to be answ ered , 
uestion  can  have m axim um  TH R E E  subparts.

A T  L E A S T  5 0 %  analy tica l/num erica l q u es tio n s  in  all possib le
o f  questio n  choices.
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Course
C o u r s e  N a m e L-T-P -Credits

Year of 
Introductioncode

CS405 C O M P U T E R  S Y S T E M 3-0-0-3 2016
A R C H IT E C T U R E

Course O b je c t iv e s :

•  T o  im p a r t  a  b a s ic  u n d e r s t a n d in g  o f  th e  p a r a l le l  a r c h i te c tu r e  a n d  i ts  o p e ra t io n s

•  T o  in t r o d u c e  th e  k ey  f e a tu re s  o f  h ig h  p e r f o r m a n c e  c o m p u te r s

Syllabus:
B asic  c o n c e p ts  o f  p a r a l le l  c o m p u te r  m o d e ls ,  S IM D  c o m p u te r s ,  M u l t ip ro c e s s o r s  a n d  

m u l t i - c o m p u te r s ,  C a c h e  C o h e r e n c e  P ro to c o ls , M u l t i c o m p u te r s ,  P ip e l in in g  c o m p u te r s  

a n d  M u l t i th r e a d in g .

E x p e c te d  o u tc o m e  :

T h e  S tu d e n ts  w ill b e  a b le  to  :

i. s u m m a r i z e  d i f f e r e n t  p a r a l le l  c o m p u te r  m o d e ls
ii. a n a ly z e  th e  a d v a n c e d  p r o c e s s o r  te c h n o lo g ie s

iii. i n te r p r e t  m e m o r y  h ie r a rc h y
iv . c o m p a r e  d i f f e r e n t  m u l t ip r o c e s s o r  s y s te m  in te r c o n n e c t in g  m e c h a n is m s
v. i n t e r p r e t  th e  m e c h a n is m s  f o r  e n fo r c in g  c a c h e  c o h e re n c e

v i. a n a ly z e  d i f f e r e n t  m e s s a g e  p a s s in g  m e c h a n is m s
v ii. a n a ly z e  d i f f e r e n t  p ip e  l in in g  te c h n iq u e s

v iii . a p p r a i s e  c o n c e p ts  o f  m u l t i t h r e a d e d  a n d  d a ta  f lo w  a r c h i te c tu r e s  

T e x t  B o o k :

•  K. H w ang  and  N aresh  Jo tw an i, A d vanced  C o m p u ter A rch itec tu re , P a ra lle lism , 
S calab ility , P ro g ram m ab ility , T M H , 2010.

R e fe re n c e s :

1. H  P  H a y e s ,  C o m p u t e r  A r c h i te c tu r e  a n d  O r g a n iz a t io n ,  M c G r a w  H il l ,  1978.

2. K. H  w a n g  &  B r ig g s  , C o m p u te r  A r c h i te c tu r e  a n d  P a r a l le l  P r o c e s s in g ,  M c G ra w  

H ill I n te r n a t io n a l ,  1986

3. M J F lv n n , C o m p u t e r  A rc h i te c tu r e :  P ip e l in e d  a n d  P a r a l le l  P r o c e s s o r  D e s ig n , 

N a r o s a  P u b l is h in g  H o u s e ,  2012 .

4. M  S a s ik u m a r ,  D  S h i k k a r e a n d  P  R a v ip ra k a s h ,  I n t r o d u c t i o n  to  P a ra l le l

P ro c e s s in g , P H I , 2014 .

5. P  M K o g g e , T h e  A r c h i te c tu r e  o f  P ip e l in e d  C o m p u te r ,  M c G r a w  H ill, 1981.

6. P  V  S R a o  , C o m p u t e r  S y s te m  A r c h i te c tu r e ,  P H I , 2009 .

7. P a t te r s o n  D . A . a n d  IT e n n e s s y  J. L ., M o rg a n  K a u f m a n n  , C o m p u te r  

O r g a n iz a t io n  a n d  D e s ig n :  T h e  H a r d  w a r e /S o f t w a r e  In te r fa c e ,  M o rg a n  

K a u f m a n n  P u b , 4 / e ,  2010.

P R I N C I P A L  
Neh'-u Collage of 

E n g in e e r in g  a tv l R e s e a rc h
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Course Plan

Module Contents Hours

End
Sem.
Exam
Marks

I

P a ra lle l  c o m p u t e r  m o d e ls  -  E v o lu t io n  o f  C o m p u t e r  

A r c h i te c tu r e ,  S y s te m  A t t r ib u te s  to  p e r f o r m a n c e ,  A m d a h l 's  

law  fo r  a f ix e d  w o r k lo a d .  M u l t ip r o c e s s o r s  a n d  

M u l t i c o m p u te r s ,  M u lt iv e c to r  a n d  S IM D  c o m p u te r s ,  

A r c h i te c tu r a l  d e v e lo p m e n t  tra c k s , C o n d i t io n s  o f  

p a ra l le l is m .

6 15%

II

P r o c e s s o r s  a n d  m e m o r y  h ie r a r c h y  -  A d v a n c e d  p r o c e s s o r  

te c h n o lo g y -  D e s ig n  S p a c e  o f  p r o c e s s o r s ,  I n s t r u c t io n  S e t 

A r c h i te c tu r e s ,  C IS C  S c a la r  P ro c e s s o r s ,  R IS C  S c a la r  

P ro c e s s o r s ,  S u p e r s c a la r  a n d  v e c to r  p r o c e s s o r s ,  M e m o r y  

h i e r a r c h y  te c h n o lo g y .

8 15%

FIRST INTERNAL EXAM

III

M u lt ip r o c e s s o r s  s y s te m  in te r c o n n e c ts  - H ie r a r c h ic a l  b u s  

s y s te m s , C r o s s  b a r  s w i tc h  a n d  m u l t i p o r t  m e m o r y ,  

M u lt is ta g e  a n d  c o m b in in g  n e tw o rk s .

C a c h e  C o h e r e n c e  a n d  S y n c h r o n iz a t io n  M e c h a n is m s ,  C a c h e  

C o h e r e n c e  P ro b le m , S n o o p y  B u s  P ro to c o l ,  D ir e c to ry  B a s e d  

P ro to c o l ,  H a r d w a r e  S y n c h r o n iz a t io n  P ro b le m

7 15%

IV

M e ss a g e  P a s s in g  M e c h a n is m s - M e s s a g e  R o u t in g  s c h e m e s , 

F lo w  c o n tr o l  S t ra te g ie s ,  M u l t ic a s t  R o u t in g  A lg o r i th m s .  

P ip e l in in g  a n d  S u p e r s c a la r  t e c h n iq u e s  -  L in e a r  P ip e l in e  

p r o c e s s o r s  a n d  N o n l in e a r  p ip e l in e  p r o c e s s o r s

8 15%

SECOND INTERNAL EXAM

V
I n s t r u c t io n  p ip e l in e  d e s ig n ,  A r i th m e t ic  p ip e l in e  d e ig n  - 

S u p e r  S c a la r  P ip e l in e  D e s ig n 8 20%

%  .

M u l t i th r e a d e d  a n d  d a ta  f lo w  a rc h i te c tu r e s  - L a te n c y  h i d in g  

te c h n iq u e s ,  P r in c ip le s  o f  m u l t i t h r e a d in g  -  M u l t i th r e a d in g  

c p V e s  a r |d  S o lu tio n s ,  M u lt ip le  c o n te x t  P ro c e s s o r s ,  F in e -  

M u l t i c o m p u te r -  F in e -g r a in  P a ra l le l is m . D a ta f lo w  a n d

h y b r id  a r c h i te c tu r e

8 20%

‘% ? S ,  W T  e n d  s e m e s t e r  ex a m
/>?- ,/--------------------------------------------------------------------------------------------------------------- !— r--------
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Q u e s tio n  P a p e r  P a tte rn  ( E nd  se m e s te r  exam )

1. T here  w ill be FOUR p a rts  in the  q u e s tio n  p a p e r  -  A , B, C, D
2. P a rt A

a. T otal m a rk s  : 40
b. 1 EN q u e s tio n s , each  h a v e  4 m a rk s , c o v e rin g  a ll  th e  SIX  m o d u le s  (THREE 

q u e s tio n s  from  m o d u le s  I & II; THREE q u e s tio n s  f ro m  m o d u le s  I I I  & IV; 
l OUR q u e s tio n s  from  m o d u le s  V & VI).
A l l  the T E N  q u e s tio n s  h a v e  to b e  a n sw ered .

3. P a r t B
a. T o ta l m a rk s  : 18
b. T FI R E E  q u es tio n s , each  h a v in g  9 m ark s . O n e  q u e s tio n  is  f ro m  m o d u le  I; one 

q u e s tio n  is from  m o d u le  II; one  q u es tio n  uniform ly  co v ers  m o d u le s  I & II.

c. A ny TW O  q u e s tio n s  hav e  to be  an sw e re d .
d. E ach q u e s tio n  can  h a v e  m axim um  THREE su b p a rts .

4. P a r t C
a. T o ta l m a rk s  : 18
b. T H R E E  q u es tio n s , each  h a v in g  9 m ark s . O n e  q u e s tio n  is fro m  m o d u le  III; 

o n e  q u e s tio n  is from  m o d u le  IV ; one  q u e s tio n  uniform ly  co v ers  m o d u le s  III  
& IV.

c. Am i TW O  q u e s tio n s  h av e  to be a n sw ered .
d. Each q u e s tio n  can  h a v e  m axim um  THREE su b p a rts .

a. T o ta l m a rk s  : 24
b. THREE q u es tio n s , each  h a v in g  12 m ark s . O n e  q u e s tio n  is f ro m  m o d u le  V; 

one  q u e s tio n  is fro m  m o d u le  V I; one  q u e s tio n  uniform ly  co v ers  m o d u le s  V &

c. Any TW O  q u e s tio n s  h a v e  to be an sw ered .
d. Each q u e s tio n  can  h av e  m axim um  THREE  su b p a rts .

6. T h ere  w ill be A T  LEAST  60%  a n a ly tic a l/n u m e r ic a l q u e s tio n s  in  all p o ss ib le  

co m b in a tio n s  of q u e s tio n  choices.

5. P a rt D

VI.

P R I N C I P A L
Nehm Coilege of
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Course
code Course Name L-T-P - 

Credits
Year of 

Introduction
CS407 D IS T R IB U T E D  C O M P U T IN G 3-0-0-3 2016

Course Objectives:
• To in tro d u c e  fu n d a m e n ta l p rinc ip les of d is tr ib u te d  system s, techn ica l challenges

and  kev design  issues.
• To im p a r t k n o w led g e  of th e  d is tr ib u te d  co m p u tin g  m ode ls , a lg o rith m s an d  the

______ design  of d is tr ib u te d  system .____________________________________________________
Syllabus:
In tro d u c tio n  to d is tr ib u te d  co m p u tin g , D esign  issues, D is tr ib u ted  C o m p u tin g  M odels, 
System  m ode ls , In te r-p rocess  com m un ica tion , D is tr ib u ted  file system , N am e Service , 
D is tribu ted  m u tua l e x c lu s io n , D is tribu ted  system  design .

Expected Outcome
The S tu d en ts  w ill be ab le to :

i. d is tin g u ish  d is tr ib u te d  co m p u tin g  p a ra d ig m  from  o th e r co m p u tin g  p a ra d ig m s
ii. iden tify  the  core  concep ts  of d is tr ib u ted  system s

iii. illu s tra te  the m ech an ism s of in ter p rocess c o m m u n ica tio n  in  d is tr ib u te d  system
iv. a p p ly  a p p ro p r ia te  d is tr ib u te d  sy stem  princip les in  e n su r in g  tran sp a re n cy , 

consistency  a n d  fau lt-to le rance  in  d is tr ib u te d  file system
v. co m p are  th e  co n cu rren cy  con tro l m echan ism s in  d is tr ib u te d  tran sac tio n a l 

en v iro n m e n t
vi. o u tlin e  th e  need  for m u tu a l exclusion  an d  e lection  a lg o rith m s in  d is tr ib u te d

system s

Text Books:
1. G eorge  C ou lo u ris , Jean  D o llim ore an d  Tim  K in d b e rg , D is tr ib u ted  System s: 

C oncep ts  a n d  D esign, Fifth E d itio n , P earson  E duca tion , 2011
2. P ra d e e p  K S inha, D is trib u ted  O p era tin g  System s : C o n cep ts  a n d  D esign , P rentice 

H all of Ind ia

References:
1. A S  T an en b au m  an d  M  V Steen , D is trib u ted  System s: P rinc ip les  a n d  p a rad ig m s, 

P earson  E duca tion , 2007
2. M Solom on and  J K ram m er, D is tribu ted  System s a n d  C o m p u te r  N etw o rk s, PH I

C o u rse  Plan

Module Contents Hours

End
Sem.
Exam
Marks

E volu tion  of D is trib u ted  C o m p u tin g  -Issues in d es ig n in g  
a d is tr ib u te d  sy stem - C hallenges- M in ico m p u te r m o d e l -  
W orksta tion  m o d e l - W orksta tion -S erver m o d e l-  

=fagj;ocessor - poo l m ode l - T rends in  d is tr ib u te d  sy stem s

15%

GxcsWn m odels: P hysical m odels  - A rch itec tu ra l m ode ls  
‘ m  jnen ta l m odels

15%

P R IN C I P A L
Nehru College of

engineering Research Centre
Darr!p.ntv. ThiruvilwsniPla. Thnsww Ot 
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FIRST INTERNAL EXAM

III
In te rp ro cess  com m un ica tion : characteristics  -  g ro u p  
co m m u n ica tio n  - M ulticast C o m m u n ica tio n  -R em o te  
P ro ced u re  call - N e tw o rk  v irtu a liza tio n . C ase  s tu d y  :
S kvpe

7 15%

IV
D istrib u ted  file system : File service a rch itec tu re  - N e tw o rk  
file sy stem - A n d rew  file system - N am e Service 7 15%

SECOND INTERNAL EXAM

V T ran sac tio n a l concu rrency  con tro l:- T ransac tions, N es ted  
transac tions-L ocks-O ptim istic  concu rrency  co n tro l

7 20%

VI
D istrib u ted  m u tu a l exclusion  -  cen tra l se rv e r a lg o rith m  -  
r in g  based  a lg o rith m - M aekaw a 's  v o tin g  a lg o rith m  -  
E lection: R ing  -b ased  elec tion  a lg o rith m  -  Bully a lg o rith m

7 20%

END SEMESTER EXAM

Q u e s tio n  P a p e r  P a tte rn

1. T h ere  w ill be F O U R  p a rts  in th e  q u e s tio n  p a p e r  -  A , B, C, D
2. P a rt A

a. T o ta l m a rk s  : 40
b. TEN  q u e s tio n s , each  h av e  4 m ark s , c o v e rin g  a ll th e  SIX modules (THREE 

q u e s tio n s  fro m  m o d u le s  I & II; THREE q u e s tio n s  f ro m  m odules III & IV; 
FOUR q u e s tio n s  from  m o d u le s  V & VI).
A ll the TEN  q u e s tio n s  h a v e  to be an sw ered .

3. P a r t B
a. T o ta l m a rk s  : IS
b. THREE q u es tio n s , each  h a v in g  9 m ark s . O n e  q u e s tio n  is  f ro m  module I; one 

q u e s tio n  is from  m o d u le  II; one q u e s tio n  uniform ly  co v ers  modules I & II.
c. A ny  T W O  q u e s tio n s  h a v e  to b e  an sw ered .
d. Each q u e s tio n  can h a v e  iiiaximtmi THREE su b p a rts .

4. P a r t C
a. T o ta l m a rk s  : 18
b. THREE q u es tio n s , each  h a v in g  9 m ark s . O n e  q u e s tio n  is f ro m  module III; 

o n e  q u e s tio n  is fro m  m o d u le  IV; one q u e s tio n  uniform ly  co v ers  modules III 
& IV.

c. A ny TW O  q u e s tio n s  h a v e  to be  an sw e re d .
d. Each q u e s tio n  can  h a v e  m axim um  THREE su b p a rts .

5. P a rt I )
a. T o ta l m a rk s  : 24
b. THREE q u es tio n s , each  h a v in g  12 marks. O n e  q u e s tio n  is f ro m  module V; 

o n e  q u e s tio n  is f ro m  m o d u le  VI; one q u e s tio n  uniform ly  co v e rs  modules V & 
VI.

c. A ny TW O  q u e s tio n s  h a v e  to b e  an sw e re d .
d. Facia q u e s tio n  can h a v e  m axim um  THREE su b p a rts .

6 .; T{herNi.vill b e  A T  LEAST  50%  a n a ly tic a l/n u m e r ic a l q u e s tio n s  in  all p o ss ib le
c m n K tb a \o n s  o f q u e s tio n  choices.

\
I 50 i p r i n c i p a l
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K

III

Public  k ey  C ry p to g rap h y : - P rincip les o f  P ub lic  k ey  C ry p to g rap h y  
S ystem s, N u m b er theory- F undam en ta l T h eo rem  o f  a rith m etic , 
F e rm a t’s T h eo rem . E u le r’s T heorem , E u le r’s T o tien t F u n c tio n , 
E x ten d ed  E u c lid ’s A lgorithm , M odular arithm etic . RSA algo rithm - 
K ev M an ag em en t - D iffie-H eilm an  K ey  E x ch an g e, E llip tic  cu rv e  
c ry p to g rap h y

7 15 %

IV

A u th en tica tio n  req u irem en ts- A uthen tication  fu n ctio n s- M essag e  
au th en tica tio n  codes- H ash fu nctions- SH A  -1, M D 5, S ecu rity  o f  
H ash fu n c tio n s and M A C s- A u th en tica tio n  p ro to co ls-D ig ita l 
s ig n a tu res-D ig ita l signa tu re  standards.

7 1 5 %

SECOND INTERNAL EXAM

V
N etw ork  security : E lec tron ic  M ail S ecurity : P re tty  go o d  privacy- 
S/M 1M E. IP S ecurity : A rch itec tu re- au th en tica tio n  H eader- 
E n cap su la tin g  S ecu rity  pay load - C o m b in in g  S ecu rity  a sso c ia tio n s- 
K ey m anagem en t.

7 2 0 %

VI
W eb S ecurity : W eb  S ecu rity  co n sid e ra tio n s- secu re  S o ck e t L ayer 
and T ran sp o rt layer S ecurity - S ecure  e lec tro n ic  transaction . 
F irew alls-P ack e t filters- A pp lica tion  L evel G atew ay- E n cry p ted  
tunnels.

7 2 0 %

END SEMESTER EXAM
Question Paper Pattern (End semester exam)

1. T here  w ill b e  FOUR  p a rts  in the question  paper -  A, B, C, D
2. Part A

a. T o ta l m a r k s  : 40
b. TEN  q u estio n s, each  hav e  4 m a rk s , co v erin g  a ll the SIX modules (TH R E E  

q u estio n s  from  m o d u le s  I & II; TH R E E  q u estio n s from  modules III &  IV; 
FOUR  q u es tio n s  from  m o d u le s  V &  VI). A ll q u es tio n s  hav e  to  be answ ered .

3. Part B
a . T o ta l  m a r k s  : 18
b. T H R E E  q u es tio n s , each  hav ing  9 marks. O n e q u estio n  is  fro m  module I; 

one q u es tio n  is from  m o d u le  II; one q u estio n  uniform ly  co v ers  modules I &  
II.

c. Any TW O  q u estio n s have to be answ ered .
d. Bach q u es tio n  can have  m axim um  TH R E E  subparts.

4. Part C
a . T o ta l  m a r k s  : 18
b. TH R E E  q u es tio n s , each  hav ing  9 marks. O ne q u estio n  is fro m  module III;

one questio n  is from  m o d u le  IV; one q u estio n  uniform ly  co v ers  modules III 
& IV. '

c. .4 ray TW O  q u es tio n s  have  to be answ ered .
d. Each questio n  can  have m axim um  TH R E E  subparts.

5. Part 1)
a. Total marks : 24
b. TH R E E  q u es tio n s , each  hav ing  12 marks. O ne q u e s tio n  is from  module V; 

one questio n  is from  m o d u le  VI; one q u estio n  uniform ly  co v ers  modules V

V
& VI.

. c. A ny TW O  q u estio n s have to b e  answ ered .
\ l .  Each questio n  can have  m axim um  TH R E E  subparts.

T h eV  wi 11 be A T  L E A S T  6 0 %  an a ly tica l/n u m erica l q u es tio n s  in  a ll possib le
co m b in a tio n s  o f  qu estio n  choices.
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Course Course Name
L-T-P - Year of 

Introductioncode Credits

CS464 ARTIFICIAL INTELLIGENCE 3-0-0-3 2016

Course Objectives:
•  To in tro d u ce  basic  p rin c ip les  that d rive  com plex  rea l w o rld  in te llig en ce  app lications.

•  To in tro d u ce  an d  d iscuss the basic co n cep ts  o f  A I T ech n iq u es  an d  L earn ing

Syllabus:
In tro d u c tio n  to AI. S o lv ing  P rob lem s by  S earch in g -u n in fo rm ed , in fo rm ed , heuristic , 
co n stra in t S a tisfac tio n  p ro b lem s -A I R ep resen ta tio n a l S ch em es-L eam in g -A d v an ced  
search es-Alp ha be ta  p ru n in g . E x p ert S y stem s-N atu ra l L an g u ag e  P ro cess in g  C oncep ts. 

Expected Outcome:
T h e S tudent will be ab le  to :

i. ap p rec ia te  the  scope and lim its  o f  the artific ia l in te llig en ce  (A I) fie ld
ii. a ssess the ap p licab ility , strengths, an d  w eak n esses  o f  th e  basic  know ledge  

rep resen ta tio n
iii. in te rp re t the ro le  o f  k n o w led g e  represen ta tion , p rob lem  so lv in g , an d  lea rn in g
iv. exp la in  v arious search  a lg o rith m s (un in fo rm ed , in fo rm ed , an d  h eu ris tic ) fo r  p rob lem  

so lv ing
v. c o m p reh en d  th e  fu n d am en ta ls  o f  N atu ra l L an g u ag e  P ro cess in g

Text Books:
1. E  R ich. K K nigh t. A rtific ia l In te lligence , 3 /e , T a ta  M cG raw  H il, 2009 .
2. G eo rg e .F .L u g er, A rtific ia l In te lligence- S tru c tu res  and  S tra teg ies  fo r C om plex  

P ro b lem  So lv ing , 4 /e . P earson  E ducation . 2002.

References:
1. D . P o o le  and  A. M ack w o rth . A rtific ia l In te lligence: F o u n d a tio n s  o f  C o m p u ta tio n a l 

A gen ts. C am b rid g e  U n iv e rs ity  P ress, 2010  A v ailab le  on line : http://artint.info/
2. D an  W  P atte rson , In tro d u c tio n  to A rtificial In te llig en ce ,P ea rso n ,2009
3. D eepak  K hem eni.A  F irst co u rse  in A rtific ia l In te llig en ce ,T a ta  M cG raw  H ill,2013

4. M aja  .1. M ataric  .R obo tics  P rim er,M IT  p ress ,2007
5. P a trick  H enry  W in sto n ,A rtific ia l in te llig en ce ,A d d isso n  w essley ,1 9 9 2
6. S tefan  E d e lk am p , S tefan  S ch roed l, H euristic  S earch : T h eo ry  an d  A pp lica tions, 

M organ  K aufm an , 2011.
7. S tuart Jona than  R u sse ll. P e ter N orv ig , A rtificial in te llig en ce , A m odern  ap p ro ach ,3rd 

ed ition , p ea rso n ,2010

PRINCIPAL
Nehru College of ^
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C o u rs e  Plan

Module C o n te n ts Hours

End
Sem.
Exam
Marks

I

In tr o d u c t io n ;  W hat is A I, T he fo u n d atio n s o f  A I, H is to ry  and 

ap p lica tio n s. P ro d u c tio n  system s. S truc tu res and s tra teg ies  fo r  

state space  search . In fo rm ed  and U n in fo rm ed  searches.
5 15%

II

S e a rc h  M e th o d s :  data  d riven  and goal d riven  search . D ep th  firs t 

and b read th  f irs t search , D F S  w ith  ite ra tive  deepen ing . H eu ris tic  

search -b est f irs t search , A * a lgo rithm .A O * a lg o rith m , C o n stra in t 

S atisfac tion . C ry p t A rithm etic  P rob lem s

8 15%

F I R S T  IN T E R N A L  E X A M IN A T IO N

U I

A I r e p r e s e n ta t io n a l  sc h em e s- S em an tic  nets, co n cep tu a l 
d ependency , scrip ts, fram es, in tro d u c tio n  to agen t based  p ro b lem  
so lv ing , M ach in e  lea rn ing -sym bo l based -a  fram e  w o rk  fo r 
sym bol based  learn ing .

6 15%

IV

A d v a n c e d  S e a rc h :  H euristics in G am es, D esign  o f  go o d  

heuristic -an  ex am p le . M in-M ax  S earch  P ro ced u re , A lp h a  B eta  

p run ing ,
6

15%

S E C O N D  IN T E R N A L  E X A M IN A T IO N

V
L e a rn in g  C o n c e p ts :  V ersion  space search . B a c k  p ro p ag a tio n  
learn ing . Social and  em erg en t m odels o f  lea rn in g -g en e tic  
a lgo rithm , c la ss if ie r  system s and gene tic  p ro g ram m in g .

9 20%

V I

E x p e r t  S y s te m s : ru le  based  expert system s. N a tu ra l lan g u ag e  
p ro cessin g -n a tu ra l lan g u ag e  und erstan d in g  p rob lem , 

d eco n stru c tin g  language. Syntax  s tochastic  to o ls  fo r  lan g u ag e  
analysis, na tu ra l language app lications

9 20%

E N D  S E M E S T E R  E X A M

Question Paper Pattern (End semester exam)

1. T here  w ill be FO U R  p a rts  in the question  paper -  A , B , C , D
2. Part A

a. T o ta l m a r k s  : 40
b. TEN  q u es tio n s , each have  4 marks, co v erin g  all the S IX  modules (TH R E E  

q u estio n s  fro m  m o d u le s  I & I I; TH R E E  q u estio n s from  modules U I  &  IV ; 
FOUR  q u es tio n s  from  m o d u le s  V  &  V I).

the T E N  q u es tio n s  have to be answ ered .
PRINCIPAL
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3. Part B
a. Total marks : IS
b TH R E E  q u estio n s, each hav ing  9 marks. O ne q u estio n  is from  module I; 

one question  is from  m o d u le  LI; one questio n  uniform ly  co v e rs  modules I & 
(I

c. A ny TW O  q u estio n s have to be answ ered .
d. E ach  q u es tio n  can  have m axim um  TH R E E  subparts.

4. Part C
a. T o ta l m a r k s  : 18
b. TH R E E  q u es tio n s , each hav ing  9 marks. O ne q u estio n  is from  module III; 

one questio n  is from  m o d u le  IV; one q u es tio n  uniform ly  co v ers  modules III 
& IV.

c. Any TW O  q u estio n s have to be answ ered .
d. E ach q u es tio n  can have m axim um  TH R E E  subparts.

5. Part D
a . T o ta l m a r k s  : 24
b. TH R E E  q u es tio n s , each having  12 marks. O n e q u estio n  is fro m  module V; 

one q u es tio n 'is  from  m o d u le  VI; one q u es tio n  uniform ly  co v e rs  modules V 
& VI.

c. A ny TW O  q u es tio n s  have to be answ ered .

d. Each q u estio n  can have m axim um  TH R E E  subparts.
6. T here w ill be A T  L E A S T  6 0 %  ana ly tica l/num erica l q u es tio n s  in  all po ssib le  

co m b in a tio n s  o f  questio n  choices.

E f ? L l l M f £ j M ( h L n g ^



Course code Course Name L-T-P
Credits

Year of 
Introduction

CS465 BIOINFORMATICS 3-0-0-3 2016

Course Objectives:
To in troduce  co n cep ts  and da ta  rep resen ta tio n s in  b io in fo rm atic s  
To in troduce  fu n d am en ta ls  o f  S equence  a lig n m en t an d  G en e  R eco g n itio n  
To d iscuss p red ic tive  m ethods using  D N A  and P ro te in  S equences

Syllabus:
In troduction  to b io in fo rm a tic s  and  m o lecu la r b io logy: D a tab ases  to o ls  and  th e ir uses, D a ta  
searches and P a irw ise  A lig n m en ts , M ultip le  S equence  A lignm en ts, M o lecu la r P hy logenetic , 
G enom ics and G en e  R eco g n itio n , P ro te in  and R N A  structu re  P red ic tio n

Expected Outcome:
T h e S tuden ts w ill be ab le  to  :

i. in te rp re t the co n cep ts  o f  b io in fo rm atics
ii. id en tify  d iffe ren t types o f  b io log ica l sequence

iii. ana lyse  m u ltip le  sequences and  f in d  co n serv ed  reg ions
iv. p red ic t R N A  and  P ro te in  secondary  s tructu res
v. ana lyse  g en o m ic  seq u en ces and  iden tify  en coded  g en e  reg io n s

References:
1. S C R astog i, N  M en d ira tta  and P  R a s to g i ," B io in fo rm atics: M eth o d s  and  A p p lic a t io n s " , 

ISBNr : 9 7 8 -8 1 -2 0 3 -4 7 8 5 -4 , pub lished  by  P H I L earn in g  P riv a te  L im ited , N ew  D elh i,
2015.

2. D  E K rane and  M L R aym er, F undam en ta l C o n cep ts  o f  B io in fo rm atic s , IS B N  978 -8 1 
7 7 5 8 -7 5 7 -9 , P ea rso n  E duca tion . 2006.

3. A n d reas  D .B ax ev an is . B F F rancis O uelle tte , "B io in fo rm atics  - A  P rac tica l G u ide  to the 
A nalysis  o f  G en es and P ro teins", T h ird  E dition , 2 0 0 5 -2 0 0 6 , ISB N : 9 7 8 -8 1 -2 6 5 -2 1 9 2 -0 , 
p u b lish ed  by John  W iley  &  Sons I N C . , U .K .

4. N eil C Jo n es and  P ave l A Pevzner. A n In tro d u c tio n  to  B io in fo rm a tic s  A lg o rith m s, M IT
press, 2004 .

Course Plan

Module Contents

B io in fo rm atic s  and C om p u ta tio n a l B io logy , N atu re  &  S co p e  o f  
B io in fo rm atics . T h e  cen tra l dogm a o f  m o lecu la r b io lo g y  and  
b io -seq u en ces  a sso c ia ted  w ith it, R N A  c lass ifica tio n  -c o d in g  
and non  co d in g  R N A - m R N A , tR N A , m iR N A  an d  sR N A , 
R N A i. D N A  and R N A  structu re  -  N u c le ic  A cid  s tru c tu re  and  
fu n c tio n . G en e tic  C ode , G enes and  E vo lu tio n  
Im portance  o f  d a tab ases  - B io log ica l d a tab ases-p rim ary  

^ q uen.ee d a tab ases . C o m p o site  sequence da tab ases- S eco n d ary  
d a ta b a s e s -  nucleic  acid  seq u en ce  da tabases - P ro te in  seq u en ce  
\d a t; \  bases - s truc tu re  d a tabases, T ypes o f  da tabases , D a ta  

I'efripval too ls  - E n trez___________________________________________

Hours
End
Sein.
Exam
Marks

6 15%

8 15%

PRINCIPAL 
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F IR S T  IN T E R N A L  E X A M

III

S eq u en ce  a lig n m en t -  local/g lobal, p a irw ise  seq u en ce  
a lig n m en t, sco ring  m ethods. N eed lem an  an d  W u n sch  a lgo rithm , 
g lobal and  local a lignm en ts . M ultip le  sequence  a lignm en t. 
S coring  m atrices: basic  co n cep t o f  a scoring  m atrix , M a trice s  fo r 
nucleic  acid and  p ro te in s  sequences, P A M  and B L O S U M  series, 
p rinc ip les based  on w hich  these  m atrices are  derived . 
D iffe ren ces b e tw een  d istance  &  sim ila rity  m atrix .

8 20%

IV

In troduction . A d v an tag es, P hy logenetic  T rees , T ree  to p o lo g ies , 
M ethods fo r p h y lo g en e tic  analysis- D istance  M atrix  m ethods, 
C h arac te r based  m ethods.
H M M  (H idden  M arkov  M odel): In troduc tion  to  H M M , 
F orw ard  a lgo rithm . V iterb i a lgo rithm , ap p lica tio n s  in  
B io in fo rm atics

6 15%

S E C O N D  IN T E R N A L  E X A M

V

G enera] in troduc tion  to G ene ex p ressio n  in  p ro k ary o tes  and  
eu k ary o tes- ■
P rokaryo tic  G en o m es -  G ene s tructu re , G C  co n ten t, G en e
D ensity ,
E u k ary o tic  G en o m es- G ene structu re , G C  co n ten t, G ene 
D ensity ,
G en e  E x pression , T ran sp o sitio n , G ene p red ic tio n  app roaches.

8 20%

V I

P rotein  and  R N A  structu re  Pred iction :
P red ic ting  R N A  secondary  s tructu re  - N u ss in o v  A lg o rith m , 
E nergy  m in im isa tio n  m ethods - Z u k er A lg o rith m .
A m ino  A c id s . P o ly p ep tid e  C om p o sitio n , P ro te in  S truc tu res, 
A lg o rith m  fo r p ro te in  fo ld ing . S tructu re  p red ic tion

6 15%

E N D  S E M E S T E R  E X A M

Question Paper Pattern (End semester exam)

1. T here will be FO U R  parts  in the q u estio n  paper -  A , B , C , D
2. Part A

a. T otal m a r k s  : 40
b. TEN  q u es tio n s , each  have 4 m a rk s ,  co v erin g  a ll the S IX  modules (TH R E E  

q u estio n s  fro m  m o d u le s  1 &  11; TH R E E  q u es tio n s  fro m  modules III &  IV; 
FOUR  q u es tio n s  from  m o d u le s  V  &  VI).
A ll the TE N  q u es tio n s  have to be answ ered .

3. Part B
a . T o ta l  m a r k s  : IS
b. TH R E E  q u estio n s, each hav ing  9 m a rk s .  O ne q u es tio n  is fro m  m o d u le  I; 

one question  is from  m o d u le  II; one q u estio n  uniform ly  co v ers  m o d u le s  I  &



b. TH R E E  q u es tio n s , each hav ing  9 marks. O ne q u estio n  is from  module III; 
one question  is from  m o d u le  IV; one q u estio n  uniform ly  co v ers  modules III 
& IV.

c. A ny TW O  q u es tio n s  have to  be answ ered .
cl. E ach q u es tio n  can have m axim um  TH R E E  subparts.

5. Part 1)
a. Total marks : 24
b. TH R E E  q u estio n s, each  hav ing  12 marks. O n e  q u estio n  is from  module V; 

one question  is front module VI; one questio n  uniform ly  co v ers  modules V 
& VI.

c. A ny TW O  q u es tio n s  have  to be answ ered .
d. Each q u estio n  can have m axim um  TH R E E  subparts.

6. T here will be A T  L E A S T  6 0 %  an a ly tica l/n u m erica l q u es tio n s  in  all po ssib le  
co m b in a tio n s o f  qu estio n  cho ices.

p r i n c i p a l
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Course code Course Name L-T-P
Credits

Year of 
Introduction

CS467 MACHINE LEARNING 3-0-0-3 2016

Course Objectives:
•  T o  in troduce  the p rom inen t m eth o d s  fo r m ach in e  lea rn in g
•  T o  study  the basics o f  superv ised  and u n su p e rv ised  lea rn in g
•  To study  the  basics o f  co n n ec tio n is t and  o th er a rch itec tu res

S y lla b u s :
In troduction  to M ach ine  L earn ing , L earn ing  in A rtific ia l N eu ra l N e tw o rk s, D ec ision  trees, 
H M M , SV M , and o th er S u p erv ised  and U n su p erv ised  lea rn in g  m ethods.

E x p e c te d  O u tc o m e :
T he S tuden ts  will be ab le  to :

i. d iffe ren tia te  v arious lea rn in g  app roaches, and  to  in te rp re t the co n cep ts  o f  superv ised  
learn ing

ii. com pare  the d iffe ren t d im en sio n a lity  red u c tio n  tech n iq u es
iii. apply  theo re tica l fo u n d atio n s o f  decision  trees  to  id en tify  b e s t sp lit and  B ayesian  

c la ssifier to  labe l d a ta  po in ts
iv. illu stra te  the w ork ing  o f  c la ss ifie r m odels like  S V M , N eu ra l N e tw o rk s  and  iden tify  

c la ssifier m odel fo r  typ ica l m ach in e  lea rn ing  ap p lica tio n s
v. id en tify  the sta te  seq u en ce  and ev aluate  a  sequence  em iss io n  p ro b ab ility  from  a g iven 

H M M
vi. illu strate  an d  app ly  c lu s te rin g  a lg o rith m s and  id en tify  its  ap p licab ility  in  rea l life  p rob lem s 

R e fe re n c es :
1. C h ris to p h e r M . B ish o p , Pattern Recognition and Machine Learning, S p ringer, 2006.
2. E them  A lpaydm , Introduction to Machine Learning (A d ap tiv e  C o m p u ta tio n  and  M ach ine  

L earn ing ). M IT  P ress, 2004 .
3. M arg are t H, D unham . D ata M ining: in tro d u c to ry  and A d v an ced  T o p ics , P earson , 2006
4. M itchell. T , Machine Learning, M cG raw  H ill.
5. R yszard  S. M ich a lsk i. Ja im e  G . C arbone ll, and  T om  M . M itch e ll, Machine Learning : An 

Artificial Intelligence Approach , T io g a  P ub lish ing  C om pany .

Course Plan

Module Contents Hours

End
Sem.
Exam
Marks

%

In troduction  to M ach in e  L earn ing , E x am p les  o f  M ach in e  
L earn ing  ap p lica tio n s  - L earn ing  assoc ia tions, C lassifica tio n , 

I  R eg ression , U n su p erv ised  L earn ing , R e in fo rcem en t L earn ing . 
S u p erv ised  lea rn in g - in p u t rep resen ta tion , H y p o th es is  c lass, 
VersfbTTspjace. V ap n ik -C h erv o n en k is  (V C ) D im en sio n

PRINCIPAL 
Netru College of 
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Parttpady. T.liruviKreinale. r hrt*s>* Ot

Pm 6S0 5<57 v -  Th



II P robably  A p p ro x im ate ly  L earn ing  (PAC), N oise , L ea rn in g  
M ultip le  c lasses. M odel S elec tion  and  G en era liza tio n , 
D im en sio n a lity  reduction - S ubset se lec tion , P rin c ip le  
C o m p o n en t A nalysis

8 15

FIRST INTERNAL EXAM

III

C lassifica tio n - C ro ss  valida tion  and  re -sam p lin g  m eth o d s- K- 
fo ld  c ro ss  v a lid a tio n , B oot strapp ing , M easu rin g  c la ss if ie r  
p erfo rm an ce- P recision , recall, R O C  cu rves. B ayes T h eo rem , 
B ayesian  c lassifier, M ax im u m  L ike lihood  es tim a tio n , D ensity  
functions, R egression

8 20

IV

D ecision  T rees- E n tropy , In fo rm atio n  G ain , T ree  co n stru c tio n , 
1D3, Issues in  D ec isio n  T ree  learn ing - A v o id in g  O v er-fittin g , 
R educed  E rro r P run ing , T he p rob lem  o f  M issin g  A ttrib u tes , 
G ain  R atio , C lassifica tio n  by R egression  (C A R T ), N eu ra l 
N etw orks- T h e  P ercep tron , A ctivation  F u n c tio n s, T ra in in g  
Feed F o rw ard  N etw ork  by B ack  P ropagation .

6 15

SECOND INTERNAL EXAM

V

K ernel M ach ines- Support V ector M ach in e- O p tim al 
S ep ara tin g  h y p er p lane. S o ft-m arg in  hy p erp lan e , K ern e l trick , 
K ernel fu n ctio n s. D iscre te  M arkov  P rocesses, H idden  M arkov  
m odels, T h ree  basic  p ro b lem s o f H M M s- E v a lu a tio n  p rob lem , 
find ing  sta te  sequence , L ea rn in g  m odel param eters. C o m b in in g  
m u ltip le  lea rn ers , W ays to ach ieve  d iversity , M o d e l 
co m b in a tio n  schem es, Voting, B agging , B oo ting

8 20

VI
U nsu p erv ised  L earn ing  - C lu ste rin g  M ethods - K -m eans, 
E x p ec ta tio n -M ax im iza tio n  A lgorithm , H iera rch ica l C lu s te rin g  
M ethods . D en sity  based  c lu ste ring

6 15

END SEMESTER EXAM

Q u e s tio n  P a p e r  Pattern
1. T here  will be FO U R  parts  in the q u estio n  paper -  A , B , C , D
2. P a r t  A

a . T o ta l  m a r k s  : 40
b. TE N  q u es tio n s , each  have  4 m a rk s ,  co v erin g  a ll the SIX modules (TH R E E  

q u estio n s  fro m  m o d u le s  I  &  I I ; TH R E E  q u es tio n s  from  modules III &  IV;
FOUR  q u es tio n s  from  m o d u le s  V &  VI).
A ll the TE N  q u es tio n s  have to be answ ered .

3. Part B
a . T o ta l  m a r k s  : 18
b. TH R E E  q u es tio n s , each  hav ing  9 marks. O ne q u estio n  is fro m  module I; 

one  q u es tio n  is from  m o d u le  II; one q u estio n  uniform ly  co v e rs  modules I  &
II.
A ny TW O  q u es tio n s  have to  be answ ered .
Each q u estio n  can have m axim um  TH R E E  subparts.

p F ! N CI PA L
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4. Part C
a. Total marks : 18
b. TH R E E  q u es tio n s , each  having  9 marks. O ne q u es tio n  is from  module III; 

o u t  question  is from  m o d u le  TV; one qu estio n  uniform ly  co v ers  modules III 
& IV .

c. A ny TW O  q u estio n s have to be answ ered .
d. E ach  q u es tio n  can  have m axim um  TH R E E  subparts.

5. Part D
a. Total marks : 24
b. TH R E E  q u es tio n s , each having  12 marks. O ne q u estio n  is fro m  module V; 

one question  is from  m o d u le  VI; one q u estio n  uniform ly  co v ers  modules V 
& V I.

c. A ny TW O  q u es tio n s  have to be answ ered .
d. E ach  questio n  can have  m axim um  TH R E E  subparts.

6. T here  wilL be A T  L E A S T  6 0 %  an a ly tica l/n u m erica l q u es tio n s  in  all possib le  
co m b in a tio n s  o f  q u estio n  choices.

P R I N C I P A L
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1

Course code C o u rs e  N a m e L-T-P -Credits Year of Introduction

CS468 C L O U D  C O M P U T IN G 3-0-0-3 2016
C o u rs e  O b je c tiv e s :

•  To im part the fu n d am en ta ls  o f  v irtu a liza tio n  techn iques.
•  To in troduce  co n cep ts  and  security  issues o f  c loud  parad igm .
•  To in tro d u ce  c lo u d  co m p u tin g  based  p ro g ram m in g  tech n iq u es an d  c loud  services.

Syllabus:
In troduction  to V irtua liza tion  -  In troduc tion  to C lo u d  C o m p u tin g  , C lo u d  A rch itec tu re  and
R esource  M a n a g e m e n t,C lo u d  P rog ram m ing  ,S ecu rity  in  the  C lo u d  , U sin g  C lo u d  S ervices._______
Expected Outcome:
T h e S tuden t w ill be  ab le  to  :

i. id en tify  the s ig n ifican ce  o f  im p lem en ting  v irtu a liza tio n  techn iques.
ii. in te rp re t the v a rio u s  c loud  co m p u tin g  m odels an d  serv ices

iii. co m p are  the v a rio u s  pub lic  c loud  p la tfo rm s and  so ftw are  en v iro n m en ts .
iv. apply  ap p ro p ria te  c loud  p ro g ram m in g  m eth o d s to  so lv e  big  d a ta  p rob lem s.
v. ap p rec ia te  the need  o f  secu rity  m ech an ism s in  c lo u d

vi. illu stra te  the use o f  various c loud  serv ices ava ilab le  on line.

Text Book:
•  K ai H w an g  , G eo ffrey  C  Fox , Jack  J D o n g arra  : “D is tr ib u te d  an d  C lo u d  C om puting  -  

From  P aralle l P rocessing  to  the In ternet o f  T h in g s” , M o rg an  K au fm an n  P ub lishers -
___________ 2 012.___________________ ’________________________ _______________________________________
References:

1. A lex A m ies, H arm  S lu im an , Q iang  G uo T o n g  and  G u o  N in g  L iu: D ev e lo p in g  and  
H osting  A p p lica tio n s on the c loud , IB M  P ress, 2012.

2. G eorge  R eese , “C lo u d  A pp lica tion  A rch itectu res: B u ild ing  A p p lica tio n s  and  In frastructu re  
in  the C lo u d  (T h eo ry  in P rac tice )” , O ’R e illy  P u b lica tio n s , 2009 .

3. H aley  B eard , “C lo u d  C o m p u tin g  B est P rac tices  fo r M an ag in g  and  M easu rin g  P ro cesses  
fo r O n -d em an d  C o m p u tin g  -  ap p lica tio n s and  D a ta  C en te rs  in  th e  C lo u d  w ith  S L A s” , 
E m ereo  P ty L im ited , Ju ly  2008

4. Jam es E. S m ith  and  R avi N air: V irtua l M ach ines: V ersatile  P la tfo rm s fo r S ystem s and  
P rocesses, M o rg an  K au fm an n . E L S E V IE R  P u b lica tio n , 2006 .

5. John  W  R ittin g h o u se  and  Jam es F  R ansom e , “C lo u d  C o m p u tin g : Im p lem en ta tion  -  
M a n a g e m e n t-  and  S ecu rity ” , C R C  P ress, 2010.

6. M ich ae l M iller, “ C loud  C om puting : W eb -B ased  A p p lica tio n s  T h a t C h an g e  the W ay  Y ou 
W ork  and C o llab o ra te  O n lin e” , P ea rso n  E d u ca tio n , 2009 .

7. R ichard  N. K atz , “T h e  T o w er and T h e  C lo u d ” , H ig h e r E d u ca tio n  in  the A ge o f  C loud  
C o m p u tin g . 2008.

8. T oby V elte , A n th o n y  V elte  and R obert E lsenpeter: “ C lo u d  C o m p u tin g  -  A  P ractica l 
A p p ro ach ” . T M H . 2009.

'  f  "  ^
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Course Plan

Module Contents Hours
End
Sem.
Exam
Marks

I

IN T R O D U C T IO N  T O  V IR T U A L IZ A T IO N
V irtual M ach ines  and V irtu a liza tio n  M id d lew are  -  D a ta  C en te r 
V irtua liza tion  fo r C lo u d  C o m p u tin g  -  Im p lem en ta tio n  L ev e ls  o f  
V irtua liza tion  V irtua liza tion  S tru c tu res/T o o ls  a n d  M ech an ism s 
- V irtua liza tion  o f  C PU  -  M em ory  -  I/O  D ev ices

7 15%

n

IN T R O D U C T IO N  T O  C L O U D  COMPUTING
System  M o d els  fo r D istribu ted  and  C lo u d  C o m p u tin g  -  S o ftw are  
E n v ironm en ts  fo r D istribu ted  S ystem s and C lo u d s -  C lo u d  
C o m p u tin g  and S erv ice  M odels -  P ub lic  -  P riv a te  -  H y b rid  
C louds -  rn frastru ctu re-as-a -S erv ice  (IaaS) -  P la tfo rm -as-a - 
S e iv ice  (PaaS) - S o ftw are-as-a -S erv ice  (S aaS )-D iffe ren t S erv ice  
P rov iders

8 15%

F IR S T  IN T E R N A L  EXAMINATION

III

(  L O U D  A R C H IT E C T U R E  AND RESOURCE 
M A N A G E M E N T
A rch itectu ral D esign  o f  C o m pu te  and S to rage  C lo u d s  -  
P u b lic  C lo u d  P la tfo rm s: G A E  -  A W S  -  A zure- 
E m erg in g  C lo u d  S oftw are  E n v ironm en ts  -  E u ca ly p tu s- N im b u s -  
O pen S tack  -  E x tended  C loud  C o m p u tin g  S erv ices -  R eso u rce  
P ro v is io n in g  and P la tfo rm  D ep loym en t -  V irtu a l M ach ine  
C rea lion  and -M anagem en t.

8 15%

IV

C L O U D  P R O G R A M M IN G
P aralle l C o m p u tin g  and P rog ram m ing  P arad igm s -  M ap  R ed u ce  -  
T w is te r  -  Iterative M ap R educe  -  H adoop  L ib ra ry  fro m  A p ach e  -  
P ie L atin  H igh  L evel L anguages- M ap p in g  A p p lica tio n s to 
Parallel and D is trib u ted  S ystem s -  P ro g ram m in g  the G o o g le  A pp 
E ng ine  -  G o o g le  File System  (G FS) -  B ig  T ab le  -  G o o g le ’s 
N O S Q L  S ystem

7 15%

S E C O N D  IN T E R N A L  EXAMINATION

V

S E C U R IT Y  IN  T H E  C L O U D
S ecurity  O v erv iew  -  C loud  S ecurity  C h a llen g es -  S ecu rity  -as-a- 

S erv ice  -  S ecu rity  G o v ern an ce  -  R isk  M an ag em en t -  S ecu rity  
M on ito ring  -  S ecu rity  A rch itectu re  D esign  -  D a ta  S ecu rity  -  
A p p lica tio n  S ecu rity  -  V irtua l M ach ine  Security .

6 20%

VI

U S IN G  C L O U D  S E R V IC E S  :
Em ail C o m m u n ica tio n s  -  C o llab o ra tin g  on T o -D o  L ists  -C o n ta c t  
L ists  -  C loud  C o m p u tin g  for the C om m u n ity - C o llab o ra tin g  on 
C alen d ars  -  S chedu les  and  T ask  M an ag em en t -  E x p lo rin g  O n lin e  
S ch ed u lin g  A p p lica tio n s  -  E x p lo rin g  O n line  P lan n in g  and  T a sk  
M an ag em en t -  C o llab o ra tin g  on E v en t M an ag em en t -  P ro jec t 
M a n a g e m e n t-W o rd  P rocessing  -  D a ta b a se s .

6 20%

/
LliC__

! 3 I < 5  , E N D  S E M E S T E R  EXAM

Nehru College of 
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Question Paper Pattern
1. T here  will be FOUR  parts in the questio n  p aper -  A , B , C , D
2. Part A

a. t otal marks : 40
b. TE N  q u es tio n s , each have  4  marks, co v erin g  all the SIX modules (TH R E E  

q u estio n s  from  m o d u le s  I &  II; T H R E E  q u es tio n s  from  modules III &  IV; 
FO U R  q u es tio n s  from  m o d u le s  V &  VI).
AU the T E N  q u es tio n s  have to  be answ ered .

3. Part B
a. Total marks : 18
b. TH R E E  q u es tio n s , each  hav ing  9 marks. O ne q u es tio n  is  fro m  module I; 

one questio n  is fron t m o d u le  II; one qu estio n  uniform ly  co v ers  modules I &  
II.

c. A ny TW O  q u estio n s have to be answ ered .
d. Each q u estio n  can have  m axim um  TH R E E  subparts.

4. Part C
a. Total marks : 18
b. TH R E E  q u estio n s, each  hav ing  9 marks. O ne q u estio n  is fro m  module III; 

one questio n  is fron t m o d u le  IV ; one  q u es tio n  uniform ly  co v ers  modules III 
& IV .

c. A ny TW O  q u estio n s have to be answ ered .
d. E ach qu estio n  can have m axim um  TH R E E  subparts.

5. Part 1)
a. Total marks : 24  .
b. TH R E E  q u es tio n s , each hav ing  12 marks. O n e  q u es tio n  is  from  module V; 

one questio n  is from  m o d u le  V I; one q u estio n  uniform ly  co v ers  modules V 
& V I.

c. A ny TW O  q u es tio n s  have to be  answ ered .
d. E ach qu estio n  can have  m axim um  TH R E E  subparts.

6. T here  w ill be A T  L E A S T  5 0 %  an a ly tica l/n u m erica l q u es tio n s  in  all p o ssib le  
co m b in a tio n s  o f  questio n  choices.

p  r^t N C i P A L
Metv-u C o lle g e  of
■ing and Research Cent 0

Thiruvitwamala Thr.s.ur Dl 
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COURSE
CODE COURSE NAM E

YEAR OF
L-T-P-C INTRODUCTION

EC307 Power Electronics & Instrumentation 3-0-0-3 20152015
Prerequisite: E C 205 E lectron ic  C ircu its

Course objectives:
T h e  purpose o f  this cou rse  is:
1. To provide an  in sigh t on the concep ts o f  P o w er Electronics and  E lectron ic  in strum en ts .
2. To study the app lications o f  Pow er e lec tro n ics  such as Sw itched  m ode regu la to rs and

inverters.
3. To develop understand ing  o f  the co n cep t ofTransducers and D ig ita l instrum ents. 
Syllabus:
P o w er sem iconductor sw itches and its s ta tic  and  dynam ic characteristics. Sw itched  m o d e  
regulators, SM PS, S w itched  m ode inverters , U PS.
Perform ance ch aracteristics o f  in strum en ts, M easurem ent o f  p assiv e  com ponents, D iffe ren t
Transducers, D igital Instrum ents.__________________________________________________________
Expected outcome:
T h e  student should able:
1. To understand the concepts o f  P o w er E lec tron ics  and the v arious applications.
2. To get an insight on  various e lec tron ic  instrum ents, their con figu ration  and 

m easurem ents u s in g  them .
3. To understand the p rincip le  o f  o p era tio n  o fT ran sd u cers  
Text Books:
1. U m anand L., P o w er E lectron ics E ssen tia ls  and  A pplications, W iley  India, 2015.
2. R as E lectron ics la ll

Indi 'Jew D elhi.

References:
1. M ohan N. and T . M . U ndeland , P o w er E lectron ics: C onverters, A pp lica tions and  D esig n , 

John W iley, 2007.
2. M andal, P ow er E lec tron ics le ,  M cG raw  H ill Education India, 2014
3. N akra, Instrum entation , M easu rem en t an d  A nalysis,4e, M e G raw  -H ill  E duca tion  N e w  

Delhi,2016
4. D aniel W. H art, P o w er E lectron ics, M cG raw  Hill, 2011.
5. D oeblin  E., M easu rem en t System s, 5 /e, M cG raw  Hill, 2003.
6. H elfrick A. D. and  W . D. C ooper: M o d e m  E lectronic In strum entation  and M easu rem en t 

Techniques, 5/e, PH I, 2003.
7. Patranabis D ., P rinc ip les  o f  E lectron ic  Instm m enta tion , PH I, 2008 .

3. Bel 
2003.

t l i i f :  Instrum enta )SS.
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Course Plan
M odule Course content H o u rs Sem. Exam  

Marks

I

Linear E lectron ics versus P ow er E lec tro n ic s  - Pow er 
sem iconductor sw itches. 1

15

Pow er d iodes-structu re , s ta tic  and  dynam ic 
characteristics 2

Pow er transistors - P ow er BJT, P o w er M O SFE T , GTO 
and IGBT 3

Steady state and sw itch ing  ch arac te ris tic s  o f  Pow er BJT, 
Pow er M O SF E T  and  IGBT. 2

II

Introduction to  S w itched  m ode reg u la to rs 1

15

Buck, Boost and  B uck-B oost D C -D C  converters 2
W aveform s and  exp ression  o f  D C -D C  converters for 
output vo ltage, vo ltage and  c u rren t ripple under 
continuous co n d u ctio n  m ode. (D e riv a tio n  not required)

1

Isolated converters  - F lyback, F o rw ard , P ush  Pull, H alf 
Bridge and Full B rid g e  C onverters - w aveform s and 
governing equations. (D erivation  n o t required)

3

FIRST INTERNAL EXAM
O verview  o f  SM P S , Sw itched m o d e  inverters- Principles 
o f  PW M  sw itch ing  schem es. 2

Single phase in v erters  - h a lf  b ridge , fu ll b ridge  and push 2
HI J pun  t t J S “UPS - o n lji jj ia n d  o f f  line. 1 J J SI i

Three phase inverters  - P W M  an d  Space vector 
m odulation in th ree  phase inverters. 3

IV

G eneralized con figu ra tions o f  in stru m en ts  - Functional 
elem ents. C lassifica tio n  o f  in stru m en ts 1

15
G eneralized perfo rm an ce  ch a rac te ris tics  o f  instrum ents - 
Static characteristics and D ynam ic characteristics. 2

M easurem ent of: resistance  using W h eas to n e ’s bridge, 
inductance u sin g  M axw ell-W ien  b rid g e , and  capacitance 
using Schering’s bridge.

2

SECOND INTERNAL EXAM

V

Transducers - C lassifica tion , S e lec tio n  o f  transducers. 1

20

Resistance tran sd u cers  - P rincip le  o f  operation , strain 
gauge. 2

Inductive T ransducers: LV D T. 2

C apacitive transducers  - d iffe ren t types, capacitor 
m icrophone, H all Effect tran sd u cer, proxim ity 
transducers.

2

,^ E_H Of
.^Electronic M ultim eter, A udio P o w er M eter, RF pow er 
-m eter 2

. 
o

T - 
^

5V1 >

1 *-------
d ig ita l  Instrum ents - B asics, d ig ita l m easurem ent o f  
time!', phase, frequency  and d ig ital vo ltm eter. 2

^ c h 'ij  pf
- n^ir>prrinr) 0
’=* ■ o,
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F requency  synthesizer, Spectrum  an a ly ze rs , L og ic  State 
ana lyzers (block d iag ram  only). ' I

D ig ita l storage o sc illo sco p e  -  W o rk in g  Principle, 
con tro ls  and app lications. 2

END SEMESTER EXAM

Question Paper Pattern
T he q u e s tio n  p ap er consists o f  th ree  parts. Part A  co v e rs  m odules I and II, P a rt B covers 
m o d u les  III and  IV  and Part C co v ers  m odules V  an d  V I. E ach  part has th ree  questions. Each 
q u es tio n  can  have  a m axim um  o f  fou r subparts. A m o n g  the three questions one  w ill be a 
c o m p u lso ry  questio n  covering b o th  the m odules a n d  the  rem aining two q u estio n s  w ill be as 
one q u e s tio n  from  each m odule, o f  w hich  one is to  b e  answ ered . M ark p a tte rn  is accord ing  to 
the sy lla b u s  w ith  100 % for theory .

KTU STUDENTS
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u y t i J  U U i r

COURSE
CODE COURSE NAME L-T-P-C

YEAR OF 
INTRODUCTION

EC401 INFORMATION THEORY & CODING 4-0-0-4 2016
Prerequisite: E C 302 D igital C o m m unica tion

Course objectives:
•  T o  in tro d u ce  the concep t o f  in fo rm ation
•  T o  u n d e rs tan d  the lim its o f  e rro r free rep re sen ta tio n  o f  inform ation s ignals  and  the 

tran sm iss io n  o f  such s ignals  o v e r a no isy  ch an n e l
•  T o  d es ig n  and analyze d a ta  co m p ressio n  tech n iq u es  w ith  varying effic iencies as per 

req u irem en ts
•  T o  u n d ers tan d  the co n cep t o f  v arious th eo rem s p ro p o sed  by Shannon fo r  e ffic ien t data 

co m p ress io n  and reliab le  tran sm issio n
•  T o  g iv e  idea on d ifferen t cod ing  techn iques fo r  re liab le  data  transm ission
•  T o  d es ig n  an  optim um  d eco d er fo r various co d in g  schem es used.

Syllabus: C o n cep t o f  am ount o f  in fo rm ation . E n tropy , S o u rce  coding, C hannel C apacity , S h an n o n ’s 
L im it, R a te  D isto rtio n  T heory, C hanne l C oding , L in ea r B lo c k  C odes, C yclic codes, C ryptography,
C o n v o lu tio n a l C odes, V iterbi A lgo rithm ____________________________________________________________
Expected outcome:
T he s tu d en ts  w ill b e  able to

i. A p p ly  the know ledge o f  S h a n n o n ’s source co d in g  theorem  and C hannel cod ing  theorem  fo r 
d e s ig n in g  an  efficient and  e rro r free  c o m m u n ica tio n  link.

ii. A n a ly ze  various coding schem es
iii. D es ig n  an  optim um  d eco d er fo r various co d in g  sch em es used.

P O

,S Sathya N arayana, 
05

im o n  Haykin: D ig ita

References:
1. B o se , In fo rm ation  th eo ry  cod ing  and c ry p to g rap h y , 3/e M cG raw  H ill E d uca tion  India ,2 0 1 6
2. D .E .R . D enning, C ryp tog raphy  and  D ata  S ecu rity , A dd ison  W esley, 1983.
3. J S C h ito d e , Inform ation  T h eo ry  and C oding , T e ch n ica l Publications, P une, 2009
4. K e lb e rt &  Suhov, In fo rm atio n  theory  and co d in g  b y  exam ples, C am bridge  U niversity  P ress, 

2013
5. S h u  L in  &  D aniel J. C oste llo . Jr., E rro r C o n tro l C o d in g  : Fundam entals an d  A pplications, 

2 /e , P ren tice  Hall Inc., E n g lew o o d  C liffs, N J ,2 0 0 4
Course Plan

Course contents Hours

End
Sem.
Exam
Marks

In troduction  to In fo rm atio n  T heory . C o n c e p t o f  inform ation, un its, 
tropy , m arginal, cond itiona l and jo in t en trop ies, relation am ong 

en trop ies, m utual in fo rm ation , in fo rm ation  rate .
S ource  coding: In stan tan eo u s codes, co n stru c tio n  o f  instantaneous 
codes. K raft‘s inequality , cod ing  e ffic iency  an d  redundancy__________

15%

N o ise less  coding th eo rem  , construction  o f  b a s ic  source codes, 

S h an n o n  -  Fano A lg o rith m , H uffm an co d in g ,
C h a n & T F iW 'f  ^  ^ G

n n  »n <
allege of
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sy m m etric  channel (B S C ), B inary  erasure ch an n e l (B E C ) -  capacity  
o f  b a n d  lim ited  G aussian  channels

|  *■**•**. \A L  EX A M

III

C o n tin u o u s  Sources and  C hannels: D iffe ren tia l Entropy, M utual 
in fo rm atio n ,
W a v e fo rm  channels, G au ssian  channels, S h an n o n  — H artley  theorem , 
b an d w id th , SN R trade off, capacity  o f  a ch an n el o f  in fin ite  
b an d w id th , Shannon 's  lim it

9 15 %

IV

In tro d u c tio n  to rings, fie lds, and G alo is  fie ld s. C odes for e rro r 
d e te c tio n  and correction  — p arity  check  co d in g  — lin ea r block codes — 
erro r  de tec ting  and co rrec ting  capab ilities -  g e n e ra to r  and parity 
ch eck  m atrices -  S tandard  array  and  sy n d ro m e d eco d in g

9 15%

r J lM H lD  INTERNAL EXAM

V

P e rfe c t codes, H am m ing codes, encoding  an d  d eco d in g  
C y c lic  codes, po lynom ial and  m atrix  d e sc rip tio n s , generation  o f  
cy c lic  codes, decoding o f  cyclic  codes
B C H  codes, C onstruction  and  decoding , R eed  S o lo m o n  codes

9 2 0 %

V I

C o n v o lu tio n a l Codes -  encod ing  -  tim e an d  freq u en cy  dom ain 
ap p ro ach es , State T ree &  T re llis  d iag ram s -  t ra n s fe r  function  and 
m in im u m  free d istance  -  M axim um  lik e lih o o d  decoding o f  
co n v o lu tio n a l codes -  T h e  V iterb i A lgorithm . S eq u en tia l decoding.

9 2 0 %

t <»«*! MES TER EXAM

|e_qu«ion»i3per shall consist of 
ales n r a n d  IV , and  Part C 

un ifo rm ly  c o v e rin g  the  two m odules and  each  question  c a n  h a v e  m axim um  four subd iv isions. 
In  each  part, an y  tw o  questions are to be  answ ered . M ark  p a tte rn s  are  as per the sy llabus w ith  
50%  fo r th eo ry  a n d  50%  for log ica l/num erica l p rob lem s, d e riv a tio n  and proof.

For more study materials>www.ktustudents.in
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J i v J J V

K

COURSE
CODE
EC402

COURSE NAME
NANOELECTRONICS

L-T-P-C
3-0-0 -3

YEAR OF 
INTRODUCTION

2016
Prerequisite: E C 203  S olid  State D evices, E C 304  V L SI

Course objectives:
• To in tro d u ce  the concepts o f  nanoelec tron ics.

Syllabus:
In troduction  to  nanotechnology , M eso sco p ic  physics, tre n d s  in  m icroelectron ics and 
op toelectron ics, cha rac te ris tic  lengths in  m esoscop ic  system s, Q uan tum  m echanical coherence, 
S ch rod inger’s E q u a tio n , wave function, L ow  dim ensional s tru c tu res  Q uantum  w ells , B asic 
p roperties o f  tw o d im ensiona l sem iconducto r nanostructu res, Q u an tu m  wires and q u an tum  dots, 
carbon  nano  tube, g rap h em e, In troduction  to  m ethods o f  fab rica tio n  o f  nano-layers, In troduc tion  
to ch arac te riza tio n  o f  nanostructures, P rinc ip le  o f  operation  o f  S cann ing  Tunnelling  M icroscope, 
X -R ay D iffrac tio n  an a ly sis , M O SFET struc tu res, Q uan tum  w e lls , m odulation doped  quantum  
w ells, m u ltip le  q u a n tu m  w ells, The co n cep t o f  super lattices, T ra n sp o rt o f  charge in 
N anostructu res u n d e r  E lectric  field, T ran sp o rt o f  charge  in  m agnetic  field, N anoelec ton ic  
devices, p rin c ip le  o f  N E M S _____________________________________________________________________
Expected outcome:

T he studen ts w ill be  able to u n d erstan d  basic  concep ts o f  nanoelectron ic  dev ices and 
nano  tech n o lo g y .

Text Books:
artinez-D uart, R. 

e lec tro n ics  and  opto 
ah m er, N anotechno l E l N T l

References:
1.
2.
3.
4.

5.
6.

C h atto p ad h y ay , Banerjee, In troduction  to N anosc ience  &  Technology, PH I, 2012 
G eorge  W . H an so n , Fundam entals o f  N anoelec tron ics, P e a rso n  Education, 2009.
K. G oser, P . G losekotter, J. D ienstuh l, N anoe lec tron ics an d  nanosystem s, S p ringer 2004. 
M urty , S h an k ar, T ext book o f  N an o sc ien ce  and  N an o tech n o lo g y , U niversities Press, 
2012.

Poole, In tro d u c tio n  to N ano techno logy , John  W iley , 2 0 0 6 .
Supriyo  D u tta , Q uantum  T ransport- A to m  to transisto r, C am bridge, 2013.

Course Plan

Course contents

In tro d u c tio n  to nanotechnology , Im pacts, L im ita tions o f  
co n v en tio n a l m icroelectronics, T rends in  m ic ro e lec tro n ics  and 
o p to e lec tro n ics_____________________________________________________
M eso sco p ic  physics, trends in  m icroelectron ics and  optoelectronics, 

| ch a rac te ris tic  lengths in m esoscop ic  system s, Q u an tu m  m echanical 
coherence
C la ssif ic a tio n  o f  Nano structu res, Low  d im en sio n a l structures 
Q u an tu m  w ells, w ires and  dots, D ensity  o f  states and 
dimen$Dyajjf»yv; study mat(,rials>w\vw. ktustudents.in

Hours

End
Sem.
Exam
Marks

15%

P R
Moh

N O P A L
i Coup q »• 
nH *»rse irrt- Q.

rtvis„ul

1

2

1



(N A A C  A c c re d ite d )
(Approved by AICTE, Affiliated to APJ Abdul Kalam Technological University, Kej

N E H R U  C O L L E G E  O F  E N G IN E E R IN G  A N D  R E S E A R C H  C E N

S i n e *  1 0 6 8

B asic p ro p ertie s  o f  two d im ensional sem iconducto r nanostructu res, 
square q u an tu m  w ells o f  finite depth , parabo lic  and  trian g u la r  
quan tum  w ells ,

2

Q uan tum  w ires  and  quantum  dots, ca rbon  nano tube, g rap h en e 1

II

In tro d u c tio n  to  m ethods o f  fab rica tion  o f  n ano-layers , different 
approaches, physica l vapour deposition , chem ical v ap o u r deposition 2

15%
M olecu lar B eam  Epitaxy, Ion Im plan ta tion , F o rm ation  o f  S ilicon  
D iox ide- d ry  an d  w et oxidation m ethods.

2

F abrica tion  o f  nano  particle- g rind ing  w ith  iron  balls , la se r  ablation, 
reduc tion  m eth o d s , sol gel, se lf  assem bly , p rec ip ita tion  o f  quantum  
dots.

2

»  —------- ^

I I I

In tro d u c tio n  to  characterization o f  nanostructu res, too ls  u se d  for o f  
nano m ate ria ls  characterization, m icroscope-op tica l, e lec tro n , and 
electron  m icro sco p e .

2

15 %
P rincip le  o f  op era tio n  o f  Scanning T unnelling  M icro sco p e , A tom ic 
Force M ic ro sco p e , Scanning E lec tro n  m icroscope, Specim en 
in teraction . T ransm ission  E lectron  M icroscope

2

X -R ay D iffrac tio n  analysis, PL &  U V  Spectroscopy, P a rtic le  size 
analyser.

2

Tw o d im en sio n a l electronic system , tw o d im ensional beh av io u r, 
M O S F E T  stru c tu res , H eterojunctions 2

Q uan tum  w ells , m odulation doped  quantum  w ells , m ultip le 9

Mr
quan tum  w e lls  M B  B I T
T te c o n c e p ,  o f  su p er ' {  J°f } | H  .  J

«  iLZJ
V

T ransport o f  ch a rg e  in N anostructures u n d er E lectric  fie ld  - parallel 
transport, h o t e lectrons, perpend icu lar transport.

2

2 0 %Q uantum  tran sp o rt in  nanostructures, C ou lom b b lockade 2
T ransport o f  ch arg e  in  m agnetic fie ld  - E ffec t o f  m ag n e tic  fie ld  on a 
crystal. A haronov-B ohm  effect, the  Shubn ikov-de  H ass  effect, the 
quantum  H all effect.

3

VI

N an o elec to n ic  devices- M O D FE T S, he tero junction  b ip o la r  
transistors 1

2 0 %

R esonan t tu n n e l effect, RTD, R T T , H o t e lec tron  tran sis to rs 2
C oulom b b lo ck ad e  effect and sing le  e lec tron  transisto r, C N T  
transistors 2

H etero stru c tu re  sem iconductor laser 1
Q uan tum  w ell laser, quantum  dot L E D , quantum  do t la se r 2
Q uan tum  w ell optical m odulator, q u an tum  w ell sub b an d  pho to  
detectors, p rin c ip le  o f  NEM S. 2

■EHB ^ F S lE S T E R  E X A M
1 ww ~r

s*™ r -
p 5 1

P R I N C I P A L  
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Question Paper Pattern
The q u estio n  paper shall c o n s is t o f th re e  parts. P art A  covers m odules I an d  II, Part B covers 
m o d u le s  III  an d  IV , a n d  P a r t  C  co v ers  m o d u les  V  a n d  V I. E ac h  p a r t  h a s  th ree  q u e s tio n s  
u n ifo rm ly  covering  the tw o  m o d u le s  and each q u estio n  can  have m ax im u m  four subdivisions. 
In each  part, any two q u es tio n s  are  to be answ ered. M ark  patterns a re  as p e r  the syllabus w ith  
70%  fo r theory  and 30%  fo r log ical/num erical p ro b lem s, derivation  and  p roo f.
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K

COURSE
CODE

EC403

COURSE NAME
M ICROW AVE & RADAR 

ENGINEERING

L-T-P-C

3-0-0-3

YEAR OF 
INTRODUCTION

2016
Prerequisite: EC 303 A p p lied  E lectrom agnetic  T heory , E C 306  A ntenna &  W av e  Propagation

Course objectives:
• To in tro d u ce  the various m ic ro w av e  sources, their p rin c ip le  o f  o p era tio n  an d  m easurem ent 

o f  v arious param eters
• To s tu d y  the various m ic ro w a v e  hybrid  circuits and  fo rm ula te  their S m atrices.
• To u n d erstan d  the basic  co n c ep ts , types, w orking o f  rad a r and in troduce  to  rad a r transm itters 

and  receivers.
Syllabus:
M icrow aves: in troduction , ad v an tag es, C avity  R esonators, M icrow ave v a c u u m  type  am plifiers 
and sources, K lystron  A m p lifie rs , R eflex  K lystron O sc illa to rs, M agnetron  osc illa to rs , T ravelling  
W ave T u b e , M icrow ave m easu rem en ts , M icrow ave h y b rid  circuits, D irec tio n a l couplers, Solid  
state m ic ro w av e  devices, G u n n  d io d es , Radar, M TI R adar, R adar T ran sm itte rs , R adar receivers.
Expected outcome:
The studen ts w ill be  able to  u n d e rs ta n d  the basics o f  m icro w av e  eng ineering  an d  radar system s.
Text Books:

1. M errill I. Skolnik , In tro d u c tio n  to Radar System s, 3/e, T ata M cG raw  H ill, 2008.
2. S am uel Y. L iao, M ic ro w a v e  D evices and C ircu its , 3 /e, Pearson E d u ca tio n , 2003.

References:
i . Das, Microwave Engineering, 3/e, ivicuraw Hill hclucation India tclucation , 1WYW

Pozar, M icrowav^
M , M icro w av e  a 

ic ro w av e  E nginee:
E. C ollin , F o u n d a t

Course Plan

Module Course contents

Microwaves: in tro d u c tio n , advantages, C av ity  R esonators - 
R ectangu lar an d  C ircu la r  w ave guide resona to rs- D erivation  o f  
resonance  freq u en cy  o f  R ectangular cavity._____________________
Microwave vacuum type amplifiers and sources: K lystron 

A m plifiers  - R e -e n tran t cavities, V elo c ity  m odulation, 
B unch ing  (in c lu d in g  analysis), O utput p o w er and b eam
Reflex Klystron Oscillators: D erivation o f  P o w er output, 
e ffic iency  and a d m ittan ce________________________________
Magnetron oscillators: C ylindrical m agnetron , C yclotron 
an g u la r frequency , P o w er output and efficiency.

Hours

End
Sem.
Exam
Marks

15%

FIRST INTERNAL EXAM
Travelling W ave Tube: Slow  wave structures, H elix  TW T, 
A m plifica tion  p ro cess , D erivation  o f  co n v ectio n  current, axial 
electnc field, wave modes and gain.__________________________

Microwave measurements: M e asu re m e n t, o f  im pedance,to r  sti^av materiais>mvw.kiustuaems. inM e asu re m e n t, o f  impeda

-■

15%

P O j

—

15%

/
^ C I ^ A L
Colley* «f 
■* *^se trch
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IV

Microwave hybrid circuits: Scattering param eters , W aveguide 
tees- M agic  tees, H y b rid  r in g s , C om ers, B ends, an d  T w ists. 
F o rm u la tio n  o f  S -m a tr ix .

5
15%

Directional couplers: T w o  h o le  directional co u p le rs , S-m atrix  
o f  a d irec tional coup ler. C ircu la to rs  and iso lators. 4

1  SECOND INTERNAL EXAM

V

Solid state microwave devices: M icro w av e  b ipo lar 
transisto rs, P h y sica l s tru c tu res , Pow er freq u en cy  lim itations 
equ iva len t c ircu it. P rin c ip le  o f  Tunnel diodes an d  tunnel

4

20%
Gunn diodes: D iffe ren t m o d es , Principle o f  o p era tio n  G unn 
D iode O scilla tors. 2

VI

R a d a r :  T he s im ple  R a d a r  equation . Pulse R adar, C W  Radar, 
C W  R ad ar w ith  n o n  ze ro  IF , E quation  for d o p p le r frequency 
F M -C W  R adar u s in g  s id e b a n d  super he terodyne receiver. 
MTI R a d a r-D e la y  lin e  can ce lle r, M TI R adar w ith  pow er 
am p lifie r &  p o w er o sc illa to r, N on  coherent M T I R adar, Pulse

5

20 %

Radar Transmitters: R a d a r  M odulator-B lock  d iagram , 
Radar receivers- n o ise  fig u re , low  noise fron t ends, M ixers, 
R adar D isplays

3

1 H 9  i i M s m .  r « i K i  ■ 5  ■ {
Question Paper Pattern

The question  p ap er shall co n sis t o f  th re e  parts. Part A  covers  m odu les I and  II, P a r t B covers 
a  IV , and P art C 
ring  the  tw o m odu l 

'ny tw o questions an
60%  for theory  and  40%  fo r lo g ica l/n u m erica l problem s, d eriv a tio n  and proof.
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K

COURSE
CODE
EC404

COURSE NAME
ADVANCED COMMUNICATION SYSTEMS 3-0-0 -3

L-T-P-
C

YEAR OF 
INTRODUCTION

2016
Prerequisite: E C 302  D igital C o m m u n ica tio n , EC403 M icrow ave &  R adar E n g in eerin g

Course objectives:
To im part the basic  concepts o f  v a rio u s  com m unication  system .

Syllabus:
M icrow ave R ad io  C om m unications, D iversity , p ro tection  sw itch ing  a rran g em en ts , D ig ita l TV , 
Satellite com m unication  system s, S a te llite  sub system s, E v o lu tio n  o f  m obile  rad io  com m unications, 
Introduction to M o d em  W ireless C o m m u n ica tio n  System s, w ire less  ne tw orks, O v e r  v iew  o f  W IM A X  
technologies, C e llu la r  concept, W ire le ss  propagation  m echan ism , In troduction  to  M u ltip le  A ccess 
G SM  system  arch itec tu re , In tro d u c tio n  to  n ew  data services

Expected outcome:
The students w ill be able to u n d e rs ta n d  the basics and tech n o lo g y  o f  advanced  co m m u n ica tio n  
system________________________________________________________________________________________

Text Books:
1. D ennis R o o d y , Satellite co m m u n ica tio n , 4/e, M cG raw  H ill, 2006.
2. H erve B eno it, D ig ita l T e lev is io n  S atellite , Cable, T errestria l, IPTV , M ob ile  T V  in the DV B 

Fram ew ork , 3 /e, Focal P ress, E lsev ie r, 2008
3. Sim on H ay k in , M ichael M ohar, M o d e m  w ireless com m unica tion , P earson  E d u ca tio n , 2008
4. T heodore S. R appaport: W ire le ss  com m unication  p rin c ip les  and  p rac tice ,2 /e , P ea rso n  

Education , 1990

S ch iller, M obile  C 
, W ire less  c o m m a

References:

, WirelesscommunlB>Wrs,PHipR)12N
4. Singal, W ire less  co m m u n ica tio n s, M e  G raw Hill, 2010.
5. Tom asi, A d vanced  E lectron ic  C om m unica tion  System s, 6 /e, P earson , 2015.
6. W .C .Y .L ee, M obile  C ellu la r T e lecom m unication , M cG raw  Hill, 2010.

Course Plan

Module Course content (42hrs)

M icrow ave R adio  C o m m u n ica tio n s  : Introduction, A dvan tages and  
D isadvan tages, A nalog  vs d ig ita l m icrow ave, frequency  vs am plitude 
m odu la tion
F requency  m odulated  m ic ro w a v e  radio  system , F M  m icrow ave  rad io  
repeaters____________________________________________________________
D iversity , p ro tec tion  sw itch in g  arrangem ents, FM  m icrow ave  radio  
ta tions, m icrow ave rep ea te r  s ta tio n , line o f  sigh t p a th  characteristics
igital TV: D igitized V ideo , Source coding o f  D igitized Video, 

m pression o f  Frames, D C T  based  (JPED), C om pression o f  M oving 
ctures (M PEG). Basic b locks o f  M PEG2 and M PE4,D igital Video 
roadcasting  (DVB)_____________________________________________________

M odulation: QAM  (D V B -S, D V B -C ), OFDM for T errestrial Digital TV

Hours

4 .  "n<*iin*-enn

End
Sem.
Exam
Marks

15%

15% 
f H N C D  
’•U Coll*

» n i

11

ch Ce
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terrestrial). D igital TV  over IP, D ig ital terrestrial TV for m obile

Display Technologies: basic w ork ing  o f  Plasma, LCD and LED  D isplays 2

FIRST INTERNAL? EXAM

III

Satellite Com m unication system s, introduction, Kepler’s laws, orbits, 
orbital effects, orbital perturbations 2

15%
Satellite sub system s, A ntennas, Transponders, earth station technology, 
Link calculation, 2

Satellite system s- GEO system s, non-G E O  comm unication system s, 
Satellite A pplications- Global Position ing  System, Very Small Aperture 
Terminal system , Direct to H om e Satellite Systems

3

IV

Evolution o f  m obile radio com m unications, paging system s, Cordless 
telephone system s, com parison o f  various wireless system s 2

15%
Introduction to M odem  W ireless Com m unication System s, Second 
generation cellular netw orks, th ird  generation wireless netw orks, fourth 
generation w ireless technologies

1

W ireless in local loop, w ireless local area networks, B lue tooth and 
Personal A rea netw orks, O ver v iew  o f  W IM AX Technologies, architecture, 
spectrum allocation

2

SECOND INTERNAL EXaM

PI
Cellular concept, hand o ff  strategies, Interference and system  capacity: Cell 
splitting, Sectoring, Repeaters, and M icrocells.
Cellular System  Design Fundam entals: Frequency R euse, channel 
assignm ent strategies, handoff S trategies, Interference and system  capacity, 
tracking and grade o ff service, im proving  coverage and capacity

3

c
Wireless propagation m l ^ | | ^ s r f f ,  l e ^ s | l c e  ] |o p lta tin B  n & A T g i f l ^ l  
reflection m odel, knife t^ V a c ^ fc i m o f c j y n  j y m d i M o r J

3terrain, introduction to taatH Tana dTVfTsity techniques, InirodnOTcTTi to 
MIMO system

V I

Introduction to M ultiple A ccess, FD M A , TDMA, Spread Spectrum  m ultiple 
Access, space division m ultiple access, CDMA, OFDM

2

2 0 %

W ireless N etw orking, D ifference betw een wireless and fixed telephone 
networks, developm ent o f  w ireless networks, fixed netw ork transm ission 
hierarchy, traffic routing in w ireless networks, w ireless data services, 
W ireless standards,

2

GSM  system  arch itecture , rad io  lin k  aspects, netw ork aspects 1
Introduction to new data services like High Speed C ircuit Switched Data 
(HSCSD), G eneral Packet R adio  Service (GPRS), D igital Enhanced 
Cordless Telecom m unications (D E C T ) , Enhanced Data R ate for Global 
Evolution (EDG E), U ltra w ideband system s (UWB), Push To Talk (PTT) 
technology, M obile IP

5

K a i l END N ESI ESTER EXAM f

Question Paper Pattern

T h e  question paper shall consist o f  three p arts . P art A  covers m od u les  I and II, Part B co v ers  
les III and IV , and Part C covers m o d u les  V and VI. E ach  part has th ree q u es tio n s  

covering the  tw o m odules and  each  question  can have m ax im um  four su bd iv is ions, 
rt, any tw o questions are to be answ ered . M ark patterns a re  as per the syllabu* w ith  
leory and  40%  fo r lo g ica l/num erica l problem s, derivation  and proof.

p r i n c i p a l

MeM'u of

F or m o re  stu dy  m a te r ia ls> w w w .k tu stu den ts.in . A k*r.*UOiq ^ t; - •

Tfr*
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COURSE
CODE COURSE NAME L-T-P-C

YEAR OF 
INTRODUCTION

EC405 OPTICAL COMMUNICATION 3-0-0-3 2016
Prerequisite: EC203 S olid  S tate D evices, E C 205  E lectronic C ircuits

Course objectives:
•  T o  introduce the co n cep ts  o f  light tran sm iss io n  through optical fibers, op tical so u rces  and  

detectors.
•  T o  com pare the perfo rm ance  o f  v a rio u s  o p tica l transm ission schem es.
•  T o  im part the w o rk in g  o f  optical co m p o n en ts  and the princip le  o f  opera tion  o f  op tica l 

am plifiers.
•  T o  give idea on W D M  technique.

Syllabus: General light w av e  system , ad v an tag es, classification o f  ligh t w ave system s, fib re  types, 
lin e a r  and  non linear effec ts in  fibres, F ib re  m a te ria ls , fabrication o f  fibres, O ptical sou rces, L E D s 
an d  L D s Optical detectors, O ptical rece ivers, D ig ita l transm ission system s, O ptical A m p lifie rs , 
W D M  concept, In troduction  to free space o p tics , O p tica l Time D o m ain  R eflec tom eter (O T D R ). 
Expected outcome:
T h e  studen ts will be ab le  to :-

i. K now  the w orking  o f  optical source an d  detectors.
ii. C om pare the p e rfo rm ance  o f  various o p tica l m odulation schem es.

iii. A pply the know ledge o f  optical am p lifie rs  in  the design o f  op tica l link.
iv. A nalyse the p erfo rm an ce  o f  op tical am p lifiers .
v. K now  the concept o f  W D M

vi. D escribe the p rin c ip le  o f  FSO  and  L iF i._____________________________________________________

c
Jk__

References: _________________________________________________________
1. Chakrabarthi, O p tica l F ib re  C om m u n ica tio n , M cG raw  H ill, 2 0 15.
2. H ebbar, O ptical fib re  com m unication , E lsev ie r, 2014
3. John  M Senior- O p tica l com m unica tions, 3/e, Pearson, 2009.
4. Joseph C. Palais, F ib re  O ptic C o m m u n ica tio n s, 5/e Pearson, 2013.
5. K eiser, O ptical C om m unication  E ssen tia ls  (S IE ), 1/e M cG raw  H ill E ducation  N ew  D elh i,

____ eiser, O p tica l Fibe:
and U gale , F ib re  oj;

2008.______________________________________
Course Plan

Module Course contents

General ligh t w av e  system , ad v an tag es, classification o f  light 
wave system s. F ibres: types and refrac tive  index p ro files, m ode 
theory o f  fibres: m odes in SI and  G I fibres, linear and non  linear 
effects in fib res, d ispersion,
Group V elocity  D ispersion, m odal, w av e  guide and P o larization , 
M odes, D ispersion , a ttenuation- absorption, bend ing  and
scattering losses.__________________________________________________
Fibre m ateria ls, fab rica tion  o f  fib res, pho ton ic  crystal fibre, index 
guiding PC F, pho ton ic  bandgap fib re , fibre cables.

Q p t ic j tW q v f f i^

Hours
End

Sem.
Exam
Marks

15%
P R I N

Nehru C 
T » n n n  <■ ^

* ll-a o  of 
^ese-^cn C<
<-n <lrt. T " ' i s j L.
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m odu la to rs using. L E D s and  LD s. co u p lin g  w ith  fibres, noise in  
L ase r diodes, A m p lified  Spontaneous E m iss io n  noise, effects o f  
L a s e r  d io d e  n o ise  in  f ib re  c o m m u n ic a tio n s

F IR S T  I N T E R N A L  E X A M

III

O ptica l detectors, ty p es and ch arac te ris tics , structure  and w ork ing  
o f  P IN  and AP, no ise  in  detectors, c o m p a riso n  o f  perfonnance. 
O p tica l receivers, Id ea l pho to  rece iver an d  quan tum  lim it o f  
detection .

6 1 5 %

IV

D ig ita l transm ission  system s, design  o f  IM D D  links- pow er and 
rise  tim e budgets, coheren t System s, sensitiv ity  o f  a coheren t 
rece iver, com parison  w ith  IM D D  system s.
In troduction  to so lito n  transm ission , so lito n  links using op tica l 
am plifiers , GH effec t, so liton-so liton  in te rac tio n , am plifier gain  
fluctuations, and d es ig n  guide lines o f  so lito n  based links.

8 1 5 %

S B I f l I I  IN T E R N A L  dM*±M 1

V

O ptica l A m plifiers ,basic  concept, a p p lica tio n s, types, doped fib re  
am plifiers , E D FA , basic  theory , s tru c tu re  and w ork ing , 
Sem iconductor la se r  am plifier, R am an  am p lifie rs , TDFA, 
am p lifie r configurations, perfo rm ance com parison .

6

■

2 0 %

rt
T h e W D M  concep t, W D M  stan d a rd s, W D M  com ponents, 
coup lers, splitters, A d d / D rop m u ltip lex e rs , gratings, tunab le  
filters, system  perfo rm an ce  param eters.
In troduction  to o p tica l netw orks. In tro d u c tio n  to free space op tics, r

________ ■

2 0 %

l i b  » M I i l I R  « M S 1

Q u e s tio n  P a p e r  P a t te rn

T h e  q u e s tio n  p ap e r shall consist o f  th ree parts. P a rt A  covers m odules I an d  II, Part B covers 
m o d u les  III and  IV , and Part C  covers m odules V  an d  VI. Each part has three questions 
u n ifo rm ly  co v erin g  the two m o d u les  and each q u e s tio n  can  have m axim um  fou r subdivisions. 
In each  p a rt, any  two questions are  to  be answ ered . M a rk  patterns are as p e r  the  syllabus w ith  
50%  fo r th eo ry  and  50%  for lo g ica l/num erica l p ro b le m s, derivation and p roof.

For more study materials>www.ktustudents.in
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COURSE
CODE

EC407

COURSE NAME

COMPUTER COMMUNICATION

L-T-P-C

3-0-0-3

YEAR OF 
INTRODUCTION

2016
Prerequisite: NIL
Course objectives:
• T o  g iv e  the  basic  concepts o f  co m p u te r n e tw o rk  an d  w orking o f  layers, p ro toco ls and 

in te rfaces  in  a  com puter netw ork.
•  T o  in tro d u c e  the fundam ental techniques u se d  in  im plem enting secure  netw ork

c o m m u n ica tio n s  and  give them  an  understand ing  o f  c o m m o n  threats and its defences._________
Syllabus: In tro d u c tio n  to co m p u te r  co m m u n ica tio n , T ransm ission m o d es, N etw orks, 
In te rco n n ec tio n  o f  N etw orks: In te rn etw o rk , N etw o rk  m o d els : O SI m odel, T C P /IP  pro tocol suite. 
P hysica l L ay er, D a ta  L ink Layer, M ed ia  access c o n tro l, E them et(802.3), L og ica l link control, 
L og ical ad d ress in g : IPV 4, IPV 6, S ubnetting , C ID R , IC M P , IG M P, D H CP, R ou ting , T ransport 
L ayer, C o n g e s tio n  C ontrol & Q u ality  o f  Service, A p p lic a tio n  L ayer, In troduction  to system  and 
netw ork  secu rity , security  attacks, F irew alls , In trusion  d e te c tio n  system s._________________________
Expected outcome:
T he s tu d en ts  w ill have  a thorough u nderstand ing  of:

i. D iffe ren t ty p es o f  ne tw ork  to p o lo g ies  and  p ro to co ls .
ii. T h e  lay e rs  o f  the O SI m odel an d  T C P/IP  w ith  th e ir  functions.

iii. T h e  c o n cep t o f  subnetting and  rou ting  m ech an ism s.
iv. T h e  b as ic  p ro toco ls o f  co m p u te r  netw orks, an d  h o w  they  can be used to a ss is t in netw ork 

d e s ig n  an d  im plem entation .
S ecu rity  aspec ts  in design ing  a trusted  co m p u te r com m unication  system .v.

P f l
V ^ c C

P B lr k s L
I h r o u z  A. Forouzan ,a 
TcG raw -H ill, 2008

2  J F K u ro se  and K  W  R o ss , C om pu ter N e tw o rk  A  T op-dow n A pproach  Featu ring  the 
In te rn e t, 3 /e, Pearson E d u ca tio n , 2010

References:
1. B eh ro u z  A  Forouzan, D a ta  C om m unica tions a n d  N etw orking, 4/e, T a ta  M cG raw -H ill, 

2006 .
2. L a rry  P eterson  and B ru ce  S D avie: C o m p u ter N e tw o rk - A System  A pproach , 4/e, 

E lsev ie r  India, 2011.
3. S. K eshav , A n E ng ineering  A pproach  to C o m p u te r  N etw orking, P ea rso n  E ducation, 

2005 .
4. A c h y u t S .G odbole, D ata  C om m unication  an d  N etw ork ing , 2e, M cG raw  H ill Education  

N ew  D elh i, 2011

Course Plan
Module

! £ % ■  
\  f

Course content (42 hrs)

y Hours
End
Sem.
Exam
Marks

STm
i v /  

/ ' * *
— .

In tro d u c tio n  to com pu ter com m unication : T ran sm issio n  m odes - 
"Serial and  parallel tran sm issio n , a sy n ch ro n o u s , synchronous, 
s im p lex , h a lf  duplex, full dup lex  com m unica tion , 

w itch in g : circuit sw itch ing  and  packet sw itch in g

/1
2 i  

PR

15%
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N etw o rk s: N etw ork criteria , physica l s tru c tu res , n e tw o rk  m odels, 
c a teg o rie s  o f  netw orks, In te rco n n ec tio n  o f  N e tw o rk s: In ternetw ork

2

N e tw o rk  m odels: L ayered  tasks, O SI m odel, L a y e rs  in  O SI m odel, 
T C P /IP  pro toco l suite.

2

II P h y sica l Layer: G uided and  u n g u id ed  tran sm iss io n  m ed ia  
(C o -ax ia l cab le , U T P,STP, F ib e r op tic  cab le)

2

D ata  L in k  Layer: F ram ing, F low  contro l (stop  an d  w a i t , sliding 
w in d o w  flow  control)

2
15%

E rro r co n tro l, E rror de tec tion ( check  sum , C R C ), B it  stuffing, 
H D L C

2

M ed ia  access  control: E th ern e t (802 .3), C S M A /C D , L og ical link 
co n tro l, W ireless LAN (802 .11 ), C S M A /C A

2

” B U F F  1 1 M  INTERNAL idl tM  ! -
N etw o rk  L ay er Logical ad d ressin g  : IPv4 &  IP V 6 2

A d d ress  R esolu tion  p ro toco ls (A R P , R A R P) 2
15%

S u b n e ttin g , C lassless R ou ting (C ID R ), IC M P, IG M P , D H C P 3

III V irtu a l L A N , N etw orking  dev ices ( H ubs, B rid g es  &  Sw itches) 1

IV R o u tin g : R outing and F o rw ard ing , S tatic ro u tin g  a n d  D ynam ic 
ro u tin g

1

R o u tin g  A lgorithm s: D istance  v ec to r rou ting  a lg o rith m , L ink state 
ro u tin g  (D ijk stra ’s algorithm )

2 15%

n

r n  i \
R o u tin g  Protocols: R outing  Inform ation  p r o to c o ^ fR IP )^ O p e n  
S h o rte s t P a th  First ( O S P ^ ^ i f t r l l ^ ^ R ^ ^  * 
M P L S

3
r s

i i S I S I ■ S B  ND INTERNAL EXAM
V T ra n sp o rt L a y e r-U D P , T C P 1

C o n g e s tio n  Control &  Q u ality  o f  S erv ice  -  D ata  traffic, 
C o n g es tio n , C ongestion C on tro l, Q oS and  F low  C haracteristics

4
20%

A p p lica tio n  Layer -  D N S, R em o te  L ogging  (T e ln e t), SM TP, FTP, 
W W W , H T T P , POP3, M IM E , SN M P

3

VI In tro d u c tio n  to in form ation system  security , c o m m o n  attacks 1

S ecu rity  a t A pplication  L ay e r (E -M A IL , PG P an d  S /M IM E ). 
S ecu rity  a t T ransport L ay er (S S L  and TLS).
S ecu rity  a t N etw ork L ayer (IPS ec).

3
20%

D efen ce  and  counter m easures: F irew alls and th e ir  types. DM Z, 
L im ita tio n s  o f  firewalls, In tru sio n  D etection  S y stem s -H ost based, 
N e tw o rk  based, and H ybrid  ID S s

2

END SEMESTER EXAM

£

Question Paper Pattern

T he questio n  p a p e r  shall consist o f  th ree  parts. Part A  co v ers  m od u les  I and II, P art B covers 
m odules III and  IV , and Part C co v ers  m odules V  and  V I. E ach  part has three questions 

c o v e rin g  the  two m odules and  each  question  can  h a v e  m axim um  four subd iv isions, 
any  tw o  questions are to be  answ ered . M ark  p a tte rn s  are as per the sy llabus w ith 

an d  10%  for log ica l/num erica l p rob lem s, d e riv a tio n  and proof.
_M K i — ■— ■

- P R I N C I P A L
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K

COURSE
CODE

EC409

COURSE NAME

CONTROL SYSTEMS

L-T-P-C

3-0-0-3

YEAR OF 
INTRODUCTION

2016

Prerequisite: E C 2 0 2  S ignals & System s

Course objectives:
•  T o  in troduce  th e  elem ents o f  contro l system  and  its m o d e llin g
•  To in tro d u ce  m eth o d s for analyzing the  tim e response , th e  frequency  response  and  the 

stab ility  o f  system s.
•  To design  co n tro l system s w ith com pensa ting  techn iques.
•  T o  in troduce  th e  sta te  variable analysis  m ethod.
•  To in troduce  b as ic  concepts o f  d ig ita l contro l system s.

Syllabus:
C ontro l system , ty p es  and  application, feedback  system , m ath em atica lly  m odelling  o f  contro l 
system s, block d iag ram  representation, s ignal flow  graph, M a so n ’s form ula, tes t signals, tim e 
response analysis, freq u en cy  analysis, s tab ility  concepts an d  analysis, state variab le  analysis, 
O bservab ility  and  con tro llab ility , digital con tro l system s , sta te  sp ace  analysis, Ju ry ’s test__________
Expected outcome:
T he S tudents w ill b e  ab le  to

R epresen t m athem atica lly  a system s and  deriv ing  th e ir  t ra n s fe r  function m odel. 
A nalyse  the  tim e  response and frequency  response  o f  th e  sy stem s for any inpu t 
F ind the s tab ility  o f  system
D esign  a c o n tro l system  with su itab le  com pensa tion  tech n iq u es  
A nalyse a d ig ita l contro l system.

1.
ii.

iii.
iv.
v.

1. F arid  G o ln a rag h i, B enjam in CTK uo, A u to m a tic C o n tro l S ystem s, 9/e, W iley  India.
2. G opal, C o n tro l System s, 4/e, M cG raw  H ill E duca tion  In d ia  E ducation  ,2 0 1 2 .
3. O gata  K ., D iscre te-tim e  Control S ystem s, 2/e, P earson  E ducation .

y  x  y
in C. K uo , A u tom atic  C on

References
1. G opal, D ig ita l C on tro l and State V ariab le  M ethod , 4 /e , M cG raw  Hill E d uca tion  Ind ia  

2012.
2. N orm an  S. N ise , C ontrol System  E ng ineering , 5/e, W iley  In d ia
3. O gata  K ., M o d e m  Control E ngineering , P ren tice  H all o f  Ind ia , 4/e, Pearson  E ducation , 

2002.
4. R ichard  C D o r f  an d  Robert H. B ishop , M o d em  C ontro l S ystem s, 9/e, P earson  E ducation , 

2001.
Course Plan

i __ t
Course contents

P R I N C I P A L
' 1' h*u CoM<»of? of

- r irq  » ;c ,. ,r(- Qp,
' I."ii'.,' 'w?ma!a rnriSoUf

B asic  C om p o n en ts  o f  a C ontro l S ystem , A pp lica tions, O pen-Loop 
C ontro l S ystem s and C losed-L oop C ontro l S ystem s, E xam ples o f  
con tro l sy stem ___________________________________________________
E ffects  o f  Feedback o n  O vera ll G ain, S tab ility , E xternal,
A\.u.M(Mtm 0 t& £tudv m a te r ia ls> w w w .k tu stu d en ts .in

Hours

End
Sem
Exam
Marks

15%
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Sine* 1960

T ypes o f  F eed b ack  Control System s, L in ear versus N o n lin ea r 
C ontro l S y stem s, T im e-Invariant versus T im e-V ary ing  S ystem s.

1

Overview of solving differential equations using Laplace transforms 1

M athem atica l m odelling  o f  con tro l system s - E lectrica l S ystem s and 
M echan ica l system s.

2

B lock d iag ram  representation  and  red u c tio n  m ethods 2
Signal flow  graph  and M ason’s ru le  form ula. 2
Standard  tes t signals. T im e response  specifications. 1

II
T im e resp o n se  o f  first and second o rd er system s to un it s tep  input, 
ram p inpu ts, tim e  dom ain specifications

2
15%

Steady sta te  e rro r  and static error coeffic ien ts. 1
D ynam ic e rro r  coefficient. 1

FIRST INTERNAL EXAM

III

S tability  o f  lin ea r  control system s: m ethods o f  d e te rm in in g  stability, 
R o u th ‘s H u rw itz  Criterion.

2

R oot L ocus T echnique: In troduction , p roperties and  its construction . 2 15%
Frequency  d o m ain  analysis: F requency  dom ain  specifica tions, 
co rre la tion  b e tw een  time and frequency  responses.

1

N yquist s tab ility  criterion: fundam enta ls  and  analysis 2

R elative stab ility : gain m argin and  p h ase  m argin . S tab ility  analysis 
w ith  B ode p lo t.

2

P<I’ l D esign  o f  C o n tro l Systems: P I,PD  and PID  con tro llers 21 l
D esign  w ith  phase-lead  and phase-lag  con tro llers  (freq u en cy  dom ain 
approach), L ag -lead J L *

f * ' ' ,  . S E C O N D  I M 1 M A L  E X A M

State v ariab le  analysis: state equation , sta te  space rep resen ta tio n  o f  
C on tinuous T im e  system s

2

V T ransfer fu n c tio n  from  State V ariab le  R epresen tation , S o lu tio n s o f  
the state eq u a tio n s, state transition  m atrix

2 20%

C oncepts o f  C ontrollability  and O bservab ility , K a lm an ’s T est, 
G ilb ert’s tes t

2

D iscrete C o n tro l system s fundam entals: O verv iew  o f  Z  transform s. 
S tate space represen tation  for D iscre te  tim e system s.

2

Sam pled  D a ta  contro l system s, S am pling  T heorem , S am p le  &  Hold, 2

VI O pen loop &  C losed  loop sam pled  data  system s. 20%
State space an a ly sis  : Solving d isc re te  tim e state space equations, 
pu lse  tran sfe r function, D iscretization  o f  continuous tim e  sta te  space 
equations

3

Stability  an a ly s is  o f  discrete tim e system s Ju ry ‘s test 1

XEND S E M E S T E R  E X A H
■— --------Hm T tT l n ■ „ nurrrur.

i  o

P R I N C I P A L  
Nehru Coll^qe >t 
int) and Research Centii
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Question Paper Pattern

T h e  q u e s tio n  p a p e r  -shall c o n s is t  o f  th ree  parts. P a r t  A  c o v e rs  m o d u le s  I a n d  II, P a rt B  c o v e rs  
m odules III and IV, and  P a rt C  covers m odules V  and  VI. E ach  p a rt  has three questions 
un ifo rm ly  covering  the tw o  m o d u les  and each questio n  can  have m ax im u m  fou r subdivisions. 
In each  pa rt, any two q u estio n s  are  to be answ ered. M ark  patterns are  as p e r  the  syllabus w ith  
30%  fo r theory  and 70%  fo r log ical/num erical p rob lem s, derivation  and  p roo f.

KTU STUDENTS

For more study materials>wmv.ktustudents.in
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COURSE
CODE

E C 461

COURSE NAME
MICROWAVE DEVICES AND 

CIRCUITS

L-T-P-C

3-0-0-3

YEAR OF 
INTRODUCTION

2016
Prerequisite: EC 403 M icro w av e  &  R ad ar Engineering

Course objectives:
• T o  s tu d y  m icrow ave se m ic o n d u c to r devices &  app lications.
• T o  s tu d y  m icrow ave so u rc e s  and  am plifiers.
• T o  an a ly se  m icrow ave  n e tw o rk s .
• T o  in troduce  m icro w av e  in teg ra ted  circuits.

Syllabus:
L im itation  o f  conven tional so lid  s ta te  devices at M icrow ave, G unn -  e ffe c t d iodes, M icrow ave 
generation  and  am plifica tion , IM P  A T T  and TR A P A T T  diodes, B ipo lar transis to rs , M ESFE T, 
M icrow ave am plifiers  and  o sc illa to rs , M icrow ave N e tw o rk  A nalysis, S ig n a l flow  graphs, 
M icrow ave filters, F ilter d e s ig n  b y  image p aram eter m ethod, F ilte r  transfo rm ation  and 
im plem entation , In troduction  to  M IC s, D istributed and lu m p ed  elem ents o f  in teg ra ted  circuits, 
D iode co n tro l dev ices
Expected outcome:
The S tuden ts w ill be  able to u n d e rs ta n d  w ith active & p assiv e  m icrow ave d e v ic e s  &  com ponents 
used in m ic ro w av e  co m m u n ica tio n  system s and analyse m icrow ave netw orks.____________
Text Books:

D av id  M . Pozar, M ic ro w av e  E ngineering, 4/e, W iley  India, 2012 
t  E. C ollin , F o u n d atio n  

Y . L iao, M ic ro w a

2.
3.

th i B hat and S h ib a n '
In te rnationa l (P) L td, 1989.
I K n eppo , J. Fabian, e t a l., M icrow ave In tegrated  C ircu its, BSP, In d ia , 2006. 
L eo  M alora tsky , P ass iv e  R F  and M icrow ave In teg ra ted  C ircuits, E lsev ie r, 2006.

Course Plan
Module Course contents

Hours

End
Sem.
Exam
Marks

In troduction , C h a rac te ris tic , features o f  m icrow aves, L im itation  o f  
conven tional so lid  s ta te  dev ices at M icrow ave.

1

%
, S |

Ay

G u n n  — effect d iodes — G u n n  effect, R idley — W atkins-H ilsum  
theo ry , M odes o f  o p e ra tio n , Lim ited space -  C h arg e  accum ulation  
(L S A ) m ode o f  G u n n  d iode.

2 15%

M icrow ave  g en era tio n  an d  am plification. S tructu re , O peration, 
P o w er ou tput and  e ff ic ie n cy  o f  IMP ATT and  T R A P  A T T  diodes

2

J
V

II

B ip o la r  transistors -  b ia s in g , FET -  biasing, M E S F E T  -  S tructure, 
O pera tion .

4
I

M icrow ave  am plifiers  an d  oscillators -  A m plifie rs  — G ain  and 
stab ility , S ingle s tag e  tran s is to r am plifier design.

4 L 15%

O sc illa to r design  -  O n e  p o rt negative resistance  oscillators. 2 .. ..............
K U SH  INTERNAL EXAlW %

M .
of

Enqtnp- "  icj
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III

M icrow ave N e tw o rk  A nalysis -  E q u iv a len t voltages and  curren ts, 
Im pedance  an d  A dm ittance  m atrices, S cattering  m atrix , T h e  
tran sm issio n  m atrix .

‘ 3

15%
Signal flo w  g raphs. Im pedance m atch in g  and tun ing  -  M atching 
w ith  lu m p ed  e lem en ts , S ingle stub  tun ing , D ouble s tu b  tuning. 
Q uarter w a v e  transfo rm er, Theory o f  sm all reflections.

4

IV

M icrow ave  filte rs  -  Periodic s truc tu res  -  A nalysis  o f  infinite 
period ic  s tru c tu re s  and  term inated p e rio d ic  structures,
F ilte r d e s ig n  b y  im age param eter m eth o d  -  C onstan t k , m -derived  
and co m p o site . F ilte r design by  in sertion  loss m e th o d . Filter 
tran sfo rm atio n  an d  im plem entation.

7 15%

SECOND INTERNAL BXAM

V

In tro d u c tio n  to  M IC S s:-T echno logy  o f  hybrid  M IC s, m o n o lith ic  
M IC s. C o m p a riso n  o f  both M ICs.

4

2 0 %
P lanar tra n sm iss io n  lines such as s trip lin e , m icrostrip  lin e , and  

slotline.
3

V I

D istribu ted  an d  lum ped  elem ents o f  in teg ra ted  circuits - capacito rs, 
inducto rs, re s is to rs , term inations, a ttenuato rs, re so n a to rs  and 
d iscon tinu ities .

5
2 0 %

D iode co n tro l d ev ice s  -  sw itches, a ttenuato rs, lim iters. D io d e  phase 

shifter. C ircu la to rs  and  isolators.
2

Question Paper Pattern

T h e question  p aper sh a ll c o n s is t o f  three parts. P a rt A  covers m o d u le s  I and  II, Part B covers 
m o d u les  III and  IV , a n d  P a rt C  covers m odu les V  and VI. E ach  p a rt has three questions 
u n ifo rm ly  covering  the  tw o  m odules and each q u es tio n  can have m ax im u m  four subdiv isions. 
In each  part, any tw o  q u e s tio n s  are to be answ ered . M ark  patterns a re  as p er the syllabus w ith  
70%  fo r theory  and  30 %  fo r log ical/num erical p ro b lem s, derivation  an d  proof.

For more study materials>www.ktustudents.in
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COURSE
CODE

E C 4 6 2

COURSE NAME
MIXED SIGNAL CIRCUIT 

DESIGN

L-T-P-C

3-0-0  -3

YEAR OF 
INTRODUCTION

2016
Prerequisite: EC  304 V L S I, E C 308  Em bedded S ystem s

Course objectives:
•  T o  give the k n o w led g e  abou t various analog  and  dig ital C M O S  c ircu its
•  T o  im part the skill in  an a ly sis  and design  o f  an a lo g  and d ig ita l C M O S  circuits.

Syllabus:
C M O S  A m plifiers: C S ,C G ,C D  stages, C ascoded  stages, F o lded  c a sco d e  A m plifier, M O S 
C urren t M irror, M O S F E T  casco d e  current m irro r, D ifferen tia l A m p lif ie rs , M O S telescopic  
cascode am plifier,C M O S  O P  A M P S , D esign o f  c lassica l T w o S tage  O P  A M P, C om parator, 
B and  gap  R eferences, P h ase  L o ck ed  Loop, D ynam ic  analog  circu its, D a ta  C onverters, Sw itched  
C ap ac ito r C ircuits, D ata  C o n v erte rs- Specifications, D A C , A D C  A rch itec tu re

Expected outcome:
T he studen ts w ill be ab le  to d e s ig n  and analyse v a rio u s  analog  and  d ig ita l C M O S  circuits.

Text Books:
1. P h illip  E. A llen , D o u g la s  R. H olbery, C M O S  A nalog  C ircu it D esig n , O xford, 2004.
2. R azavi B ., F u n d am en ta ls  o f  M icroelectron ics, W iley  s tuden t E d ition2014 .

References:
aktg, Li, B oyce, C M O S ■

2. R azavi B ., D esign  o f  A n a lo g  CM OS In teg ra ted  C ircu its, M e G raw  H ill, 2001.

Course Plan

Module Course contents Hours

End
Sem .
Exam
Marks

I

CMOS Am plifiers- Com m on S ource w ith  d iode co n n ec ted  
loads and  c u rren t source  load, CS stage  w ith  source d eg en era tio n , 
C G  stage and  S o u rce  Follow er (O nly  V o ltage  G ain  and  O u tp u t 
im pedance o f  c i r c u i t s )

4
15%

Cascoded stages - C ascoded am plifier, C ascoded  am p lifier w ith  
cascoded  lo ad s , F o ld ed  cascode A m p lifie r

4

\  N >A \

\  /  i

i S  k 7

MOS Current Mirror- Basic c ircu it, P M O S  and  N M O S  cu rren t 
m irrors
C urren t m irro r  co p y in g  circuits, M O S F E T  cascode cu rren t m irro r 
circuits

3

15 %  -j

P R
Nehr

neering i

D iffe re n tia l  A m p lifie rs-D iffe ren tia l A m plifie r w ith  M O S 
curren t source  L oad , w ith cascaded load  and  w ith  cu rren t m irro r  
load, M O S te lesco p ic  cascode am plifier. (O nly  V o ltage  G a in  and  
O u tpu t im p ed an ce  o f  circuits)

4
"p*

p **3 ^  F IR S T  I N T E R N A L  E X A M  |

I I I
CMOS OP AM PS- Two S tage O pera tional A m p lifie rs  -

3 1 5%

vimairt. Thrisau 
s® Ki aid
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D esign  o f  c lassica l T w o  S tage  OP A M P

Comparator- C haracte riza tion  o f  a com parato r-sta tic  and 
dynam ic, A  T w o s tag e  open  loop co m p arato r (analysis no t 
required)

3

IV

Band gap References- Supply  Independent B iasing , 
T em peratu re  in d ep en d en t references -b a n d  gap reference

5
15 %

Phase Locked Loop -  S im ple PLL ,B asic  P L L  T opo logy , 
C harge Pum p P L L , B asic  Charge Pum p P L L

3

SECOND INTERNAL E \ a M

V

Dynamic analog circuits -  charge in jec tio n  and  capac itive  feed  
through in M O S sw itch , R eduction techn ique

3
2 0 %

Switched Capacitor Circuits- sam ple an d  ho ld  circu its, 
Sw itched  C ap ac ito r In tegrato r, Ladder filte rs

3

VI

Data Converters-
D A C  S p ec ifica tio n s-D N L , INL, latency, S N R , D ynam ic  R an g e  
A D C  S pecifica tions-Q uan tization  error, A liasing , SN R, A p ertu re  
error

4

2 0 %
DAC Architecture - R esis to r String, C h arg e  Scaling  and 
P ipeline types.
ADC Architecture- F la sh  and Pipe line ty p es

3

END HiMESTER EXAM

STUDENTSPattern

f l u i ^ ^ J j l a p e r  shall co n s is t o | 
m odules III and IV , and P art C  co v ers  modules V  an d  VI. E ach p a rt h a s  th ree  questions 
uniform ly  covering  the tw o m o d u le s  and  each question  can  have  m ax im u m  fo u r  subdivisions. 
In each part, any  tw o questions a re  to  be  answered. M a rk  patterns are  as p e r  th e  sy llabus w ith  
60% for theo ry  and  40%  fo r lo g ica l/num erica l p rob lem s, derivation  and  p roo f.

r  - *
L b l U .

For more study materials>ww\v.ktustudents.in
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COURSE
CODE

EC463

COURSE NAME
SPEECH AND AUDIO SIGNAL 

PROCESSING

L-T-P-C

3-0-0-3

YEAR OF 
INTRODUCTION

2016
Prerequisite: EC 301 D ig ital S ignal P rocessing

Course objectives:
• To fam iliarize  the basic  m ech an ism  o f  speech p ro d u ctio n  and the basic  co n cep ts  o f  

m ethods for speech an a ly sis  an d  param etric rep resen ta tio n  o f  speech.
• To g ive  an  overall p ic tu re  ab o u t various applications o f  speech  p ro cessin g
• To im part ideas o f  P e rcep tio n  o f  Sound, Psycho-acoustic  analysis, S p a tia l A ud io  

P ercep tion  and rendering .
• To in troduce  A udio C o m p ress io n  Schemes.________________________________________

Syllabus: S peech  p roduction , T im e  dom ain  analysis, F requency  d o m ain  an a ly sis , C epstral 
analysis, L PC  analysis, Speech  cod ing , Speech recognition , S peech  enhancem en t, T ex t to speech 
conversion. S ignal P rocessing  M o d els  o f  Audio Perception , P sycho-acoustic  an a ly s is , Spatial 
Audio P ercep tion  and ren d erin g , A u d io  com pression m ethods, P aram etric  C o d in g  o f  M u lti
channel audio , T ransfo rm  cod ing  o f  d ig ita l audio, audio q ua lity  analysis.__________________________
Expected outcome:
The students w ill be  able to

i. U nderstand  basic  co n cep ts  o f  speech production , speech  analysis, sp eech  coding  and
param etric  rep resen ta tio n  o f  speech  and apply  it in  p rac tica l ap p lica tio n s

ii. D evelop  system s fo r v arious applications o f  speech  p rocessing
iii. L earn  S ignal p rocessing  m o d e ls  o f  sound percep tion  and  app lication  o f  p e rc e p tio n  m odels

in  aud io  signal p rocessing .
iv. Im p lem en t audio co m p ressio n  algorithm s and standards.

D X U J J H ilM X Jext Iftoksl
rg las O 'S haughnessyJ 

H ard co v er 2/e, 1999; ISB N : 0780334493.
2. N elso n  M organ  and  B en  G o ld , Speech and A udio  S ignal Processing: P ro cess in g  and 

P ercep tio n  Speech and  M u sic , Ju ly  1999, John  W iley  &  Sons, ISB N : 047 1 3 5 1 5 4 7

References:
1. D onald  G. C hilders, S p eech  P rocessing  and S yn thesis T oolboxes, Jo h n  W ile y  &  Sons, 

S ep tem ber 1999; ISB N : 0471349593
2. R ab iner and Juang, F u n d am en ta ls  o f  Speech R ecogn ition , P rentice H all, 1994.
3. R ab in er and  Schafer, D ig ita l P rocessing  o f  S peech  S ignals, P ren tice  H a ll, 1978.
4. T hom as F. Q uatieri, D isc re te -T im e  Speech S ignal P rocessing : P rinc ip les  an d  Practice,

P ren tice  H all; ISBN : 01324 2 9 4 2 X ; 1/e________________________________________________
Course Plan

Course contents

S peech  Production: A co u stic  theory o f  sp eech  production . 
S peech  A nalysis: S h o rt-T im e Speech A nalysis , T im e dom ain  
analysis  (Short tim e energy , short time zero c rossing  Rate, A C F). 
Param etric  rep resen ta tio n  o f  speech: A R  M odel, A R M A  m odel.
L P C  A nalysis (L PC  m gdel, A uto  .correlation

F or n " ‘
n o

or*m ore s tu d y  riiuteriats>ww\v:
^re la tio n  n \ethod ). ,
ls>ww\v. k tu s tu d en tsT U T

Hours

End
Sem.
Exam
Marks

15% 
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II

Frequency  dom ain  analysis  (F ilte r  Banks, STFT, Spectrogram ), 

C epstral A nalysis, M FC C .
F undam enta ls  o f  Speech rec o g n itio n  and T ex t-to -speech  
conversion

8 15%

■ l a v  M i R H i A L  m m m mm
i i i

Speech cod ing , speech  en h ancem en t, Speaker V erifica tion , 
L anguage Identification

7 15%

IV

Signal P rocessing  M odels o f  A udio  Perception: B asic  anatom y 
o f  h ea rin g  System . A u d ito ry  Filter Banks, P sycho-acoustic  
analysis: C ritical B and  S tructure , A bsolute T hresho ld  o f  
H earing , S im ultaneous M a sk in g , Tem poral M asking, 
Q uan tiza tion  N oise S hap ing , M P E G  psycho-acoustic  m odel.

6 15%

m m SECOND INTERNAL EXAM

V

A udio com pression  m eth o d s: Sam pling rate an d  bandw id th  
requ irem en t fo r d ig ital au d io , Redundancy rem oval and 
percep tual irre levancy  rem o v a l, Transform  cod ing  o f  d ig ital 
audio: M P E G 2-A A C  co d in g  standard , M D CT and  its  properties, 
P re-echo and  pre-echo su p p ress io n , Loss less cod ing  m ethods.

7 20%
VI

Spatial A udio  P ercep tion  an d  rendering: T he physica l and 
psycho-acoustica l basis  o f  sound localization  and  space 

percep tion . Spatial audio  s tan d ard s.
A udio q u a lity  analysis: O b je c tiv e  analysis m ethods- PE A Q ,

6 20%
^ f c j e c t iv e  analysis m q ^ ^ ( § -  1 'IlTIT1Y

END SEMESTER EXAM 1 .  .
Q u e s tio n  P a p e r  P a t te r n

T h e  question paper shall consist o f  th ree  parts . Part A covers m od u les  I and  II, P a rt B covers 
m odules III and IV , and  Part C co v ers  m odules V and VI. E ach  p art has th ree q u estio n s 
un iform ly  covering the  tw o m odules an d  each  question can hav e  m ax im um  fou r subd iv is ions. 
In  each part, any tw o questions are to  b e  answ ered. M ark pa tte rns  are as p e r  the  sy llab u s w ith  
50%  for theory an d  50%  for lo g ica l/n u m erica l problem s, deriva tion  and proof.

For more study materials>www.ktustudents.in
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C O U R S E
C O D E

E C 4 6 4

C O U R S E  N A M E

L O W  P O W E R  V L S I

L -T -P -C

3-0-0  -3

Y E A R  O F  
IN T R O D U C T IO N

2016
P re re q u is i te :  EC 304 V L S I, EC 308 E m b ed d ed  System s

C o u r s e  ob jectives:
•  To identify  the  p o w e r d iss ipa tion  m ech an ism s in various M O S  logic styles
•  To fam iliarize  su itab le  techn iques to  red u ce  pow er d issipation

S y lla b u s :
P h y sics  o f  Pow er d iss ip a tio n  in  M O S F E T  dev ices , Sources o f  p o w e r d issipation  in  C M O S , 
C ircu it techniques fo r leak ag e  pow er red u c tio n , D esign  and test o f  low  voltage C M O S , N o n  
c lo ck ed  circuit design sty le , A diabatic  sw itch in g ._______________________________________________
E x p e c te d  ou tcom e:
T h e  students will be ab le  to:

Identify  the sou rces o f  pow er d iss ip a tio n  in  d igital IC system s.
U nderstand the im p ac t o f  pow er on  sy s te m  perform ance and re liab ility  
U nderstand leak ag e  sources and re d u c tio n  techniques
R ecognise ad v an ced  issues in V L S I sy s tem s, specific to the deep -subm icron  s ilico n  
technologies
Identify  the m ech an ism s o f  pow er d iss ip a tio n  in  CM OS in teg rated  circuits

i .
ii.

iii.
iv.

v.

T e x t  B ooks:
1. G ray Yeap, P rac tica l low  pow er d ig ita l V L S I design, Springer, 1998
2. K aushik Roy, S h ara t C  Prasad, L o w  p o w e r  C M O S VLSI c ircu it design , W iley In d ia ,

2000 _______________

| e V r ( l c c s f l
■  T  B U x ll la t if  B e llao u ar, Moh3 

^ ^ ^ e m i c ,  1995
2. A natha P C handrakasan , R Tert 

K luw er A cadem ic , 1995
pow er d ig ita l D esign ,

3. C hristian P iguet, L o w  pow er C M O S c ircu its , T ay lo r & Francis, 2006
4. K iat Seng Y eo, K au sh ik  Roy, L o w  v o lta g e , low  pow er V LSI sub  system s, T ata M cG raw  

Hill, 2004
C o u rs e  P la n

C o u rs e  c o n te n ts

H o u rs

Physics o f  P o w e r  d iss ip a tio n  in  M O S F E T  devices
MIS structure, N eed  fo r low  p o w e r  c ircu it design 2

Threshold v o ltag e , body  effects, 1
Short channel effec ts-su rface  sca tte rin g , punch  through, v e lo c ity  
saturation, im p ac t ionization 2

Hot electron effec ts , drain in d u ced  b a rrie r  low ering, narrow  w id th  
effects 2, nu.

S ources o f  p o w e r  d iss ip a tio n  in  C M O S -S w itch in g  pow er 
dissipation, 2V1' ~

Short c ircu it p o w e r dissipation , g litch in g  pow er dissipation 2

L e a k & W 't tW K fc s ^ V iV E t te F M k to to w k tU lS t i id M ts t in 3

E n d
S em .
E x a m
M a r k s

1 5 %

'Hetr'ifS*

'-C
1 5 %

/
jU .
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deep subm icron  transisto rs

H I N T  INBlRNAL E M I R

I I I

Circuit techniques for leakage power reduction -  standby 
leakage contro l u s in g  transisto r stacks

2

1 5 %
m ultip le V,h techn iques, D ynam ic V th techn iques 2
supply vo ltage scaling  techn iques, D eep  subm icron  devices d esig n  
issues 2

M inim izing sho rt channel effect 2

IV

Design and test of low voltage CMOS -  C ircu it design sty le- 
clocked design  sty le- B asic  concep t 2

1 5 %D om ino logic (dom ino  N A N D  gate) l

D ifferential C u rren t Sw itch  Logic. 2

- n r @ N D  vw tm gm m  e x a m

V

Non clocked circuit design style-fully com plem entary  logic 2

2 0 %N M O S and pseu d o  -N M O S  logic 2
differential cascad e  vo ltage  sw itch  lo g ic (D C V S ), 2
pass transisto r log ic 2

V I

Adiabatic switching -  A diabatic  c h a rg in g , adiabatic am plifica tion 2

2 0 %O ne stage and tw o  stage ad iabatic  b u ffe r 2

fully adiabatic  system l

I V S  O P
I END SEMESTER ES4:<9

L  v r  ------------------- j j  \ j  J L .  ts
Question Paper Pattern

T h e  q u es tio n  paper shall co n sis t o f  three parts. P a r t A  covers m odules I an d  II, Part B covers 
m o d u le s  III and IV, and  P art C covers m o d u les  V  and  VI. Each p a rt has three questions 
u n ifo rm ly  covering the tw o m od u les  and  each  q u e s tio n  can have m ax im um  fo u r subdiv isions. 
In ea ch  part, any two q u estio n s are  to be an sw ered . M a rk  patterns are as p e r  the syllabus w ith  
6 0%  fo r theory  and 40%  fo r lo g ica l/n u m erica l p ro b le m s, derivation and p roof.

For more study materials>www.ktustudents.in

http://www.ktustudents.in
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COURSE
CODE
EC465

COURSE NAME
MEMS

L-T-P-C
3-0-0 -3

YEAR OF 
INTRODUCTION

2016
Prerequisite : NIL
Course objectives:

•  T o  understand the  o p era tion  o f  m ajo r c la sse s  o f  M EM S dev ices/system s
• T o  give the fundam en ta ls  o f  standard  m ic ro  fab rica tion  techn iques and  p rocesses
•  T o  understand the  un ique  dem ands, en v iro n m en ts  and app lications o f  M E M S dev ices

Syllabus:
M E M S  an d  M icrosystem s app lica tions, R ev iew  o f  M ech an ica l concepts, A c tu a tio n  and  S ensing  
tech n iq u es , Scaling law s in  m in ia tu riza tion , M a te ria ls  fo r M EM S, M icro  System  fabrica tion  
tech n iq u es , M icro  m anufactu ring , M icro  system  P ack ag in g , B onding tech n iq u es fo r M E M S , 
O v erv iew  o f  M EM S areas.

Expected outcome:
T he s tu d e n t w ill be able to:

i. U nderstand the w o rk in g  p rincip les o f  m ic ro  sensors and actuators
ii. U nderstand the ap p lica tio n  o f  scaling  law s in  the design o f  m icro  system s

iii. U nderstand the ty p ica l m ateria ls  u sed  fo r  fab rica tion  o f  m icro  system s
iv. U nderstand the p rin c ip les  o f  standard  m ic ro  fabrication  techn iques
v. A ppreciate the ch a llen g es in  the d es ig n  an d  fabrica tion  o f  M icro  system s

Text Books:

Liu, F oundations o 
n  Hsu, M E M S and

1. C h an g  C Y  and Sze S. M ., V L SI T ech n o lo g y , M cG raw -H ill, N ew  Y ork , 2000
2. Ju lia n  W  G ardner, M icrosensors: P rinc ip les  an d  A pplications, John  W iley  &  Sons, 1994
3. M a rk  M adou, F undam en ta ls  o f  M icro  fab rica tio n , C R C  Press, N ew  Y ork , 1997
4. S tep h en  D. Senturia, M icro sy stem  design , S p rin g e r  (India), 2006.
5. T h o m a s  B. Jones, E lec tro m ech an ics  and  M E M S , C am bridge U n iv e rsity  Press, 2001

Course Plan
Course content (42hrs)

(M EM S and M icrosystem s: A p p lica tio n s -  M ultid iscip linary  na tu re  
b f  M EM S -  p rin c ip les  and  exam ples o f  M ic ro  sensors and  m icro  
Actuators -  m icro  acce lero m ete r —co m b  d riv es  - M icro g rippers -  
m icro  m otors, m ic ro  valves, m icro  p u m p s, Shape M em ory A lloys.

R eview  o f  M ech an ica l concepts: S tress , Strain, M odulus o f  
E lasticity , y ield  s treng th , u ltim ate  s tre n g th  -  G eneral stress stra in  
relations -  co m p lian ce  m atrix . O v erv iew  o f  com m only  used  
m echanical s truc tu res in  M E M S - B eam s, C antilevers, P la tes, 
D iaphragm s -  T y p ica l app lications ^ny

Hours

iL
P E -
Nt-rvi 

neering *■
.. ■ Min.

End
Sem.
Exam
Marks

15%

«C i t  '-* 
Cv urge 

v ch Centre
hns,-...' 0 ’

For more study materials>www.ktustudents.in
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II

F lex u ra l beam s: T ypes o f  B eam s, lon g itu d in a l s tra in  under pure 
b en d in g  -  D eflection o f  b eam s -  Spring c o n s ta n t o f  cantilever -  
In trin sic  stresses

3

15 %
A ctu a tio n  and Sensing techn iques : T h erm al sen so rs  and actuators, 
E lec tro sta tic  sensors an d  actuators , P iezo e lec tric  sensors and  
ac tu a to rs , m agnetic ac tua to rs

4 •

F IR S T  I N T E R N A L  E X A M

III

S calin g  law s in  m in ia tu riza tion  - scaling  in  geom etry , scaling in  
rig id  body  dynam ics, T rim m er force sca lin g  vecto r, scaling in  
e lec tro sta tic  and e lec trom agnetic  forces, sc a lin g  in  electricity and 
flu id ic  dynam ics, scaling  in  heat co nduc ting  and  h ea t convection.

5

15 %

IV

M ateria ls  for M EM S -  S ilicon  -  S ilicon c o m p o u n d s  -  Silicon 
N itrid e , Silicon D ioxide, S ilico n  carbide, P o ly  S ilicon , GaAs , 
S ilico n  Piezo resistors,

4

P o ly m ers  in M E M S -  SU -8, PM M A , P D M S , Langm uir -  
B lo d g e tt Film s, M icro  S ystem  fab rica tion  -  Photolithography -  
Io n  im plantation- D iffu sio n  -  O xidation  — C hem icalvapour 
d ep o sitio n  -  E tching

5 15 %

S E C O N D  IN T E R N A L  B U M .  S

V

O v erv iew  o f  M icro m anufactu ring  -  B u lk  m ic ro  m anufacturing, 
S u rface  m icro m ach in in g  , L IG A  p ro ce ss  -M icrostereo  
lithog raphy

6
2 0 %

M icro  system  Packaging: general co n sid e ra tio n s  in  packaging 
d e s ig n  -  Levels o f  M icro  system  packag ing 3

T X

B o n d in g  techniques : * S f f l a c ^  b A d in V  , p M ) 7 i c |  
b o n d in g  , Silicon - o n ^ J n M a t o i ^ v i r  f c n d  fee M g 1 
A ssem b ly  o f  m icro s y s t ^ s 3 .

2 0 %
O v erv iew  o f  M EM S areas : R F M E M S, B io M E M S , M OEM S, 
N E M S

2

§  M  E N D  S E M E S T E R  E X A M  t

i l u ,
Question Paper Pattern

T he q u estio n  p a p e r  shall consist o f  th ree  parts. P art A  c o v e rs  m odules I and II, P art B covers 
m odu les III an d  IV , and Part C covers  m odules V  a n d  V I. E ach part has th ree  questions 
u n ifo rm ly  co v e rin g  the two m odules an d  each question  c a n  hav e  m axim um  fo u r subdiv isions. 
In each  part, an y  tw o questions are  to b e  answ ered. M a rk  p a tte rn s  are as per the  sy llabus w ith  
70%  for th eo ry  and  30%  for lo g ica l/num erica l p ro b lem s, de riv a tio n  and proof.

For more study materials>www.ktustudents.in
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COURSE
CODE

P re re q u is i te :  N IL

Course objectives:
•  T o  in tro d u ce  the fundam ental a lgo rithm s fo r p a tte rn  recogn ition
• T o  in stig a te  the various classification and clustering techniques

Syllabus: R ev iew  o f  Probability T h eo ry  and  P robab ility  d istribu tions, In troduction  to Pattern  
R ecogn ition  an d  its applications, B ay esian  decision  th eo ry , Bayesian estim ation: G aussian  
d istribu tion , M L  estim ation, EM  a lgorithm , S uperv ised  an d  unsupervised learn ing , F eatu re  
selection, L in ea r D iscrim inan t Functions, N on-param etric  m eth o d s , Hidden M arkov m odels for 
sequential da ta  c lassifica tion , L inear m o d els  fo r reg ression  an d  classification, C lustering_________
Expected outcome:
The studen ts w ill b e  ab le  to

D esig n  an d  construct a p a tte rn  recogn ition  system
K n o w  th e  m ajor approaches in  sta tistical and sy n tac tic  pattern recognition.
B eco m e  aw are o f  the theore tical issues invo lved  in  p a tte rn  recognition system  design 
su ch  as the  curse o f  d im ensionality .
Im p lem en t pattern recogn ition  techniques

K

r>\.t_ f

EC467

COURSE NAME

PATTERN RECOGNITION

L-T-P-C

3-0-0-3

YEAR OF 
INTRODUCTION

2016

l.
ii.

iii.

IV.

Text Books
1. C M  B ish o p , Pattern  R ecognition  and  M achine L earn in g , Springer
2. R  O  D uda , P .E . Hart and D .G . S tork , Pattern  C la ssif ic a tio n  and scene analysis, John  

W ileyW T  C  r n iT n F 'M U M1. iviorton N a d ie r  and Eric Sm ith  1J., P a ttern  R erogniuonT Engineerm g; John W iley  &  so n s , 
N ew  Y o rk , 1993.

2. R obert J. Schalkoff, Pattern R ecogn ition  : S tatistical, S tructu ra l and N eural A pproaches, 
John  W iley  &  Sons Inc., N ew  Y o rk , 2007.

3. S .T h eo d o rid is  and K. K outroum bas, Pattern  R eco g n itio n , 4 /e, Academic P ress, 2009.
4. T o m  M itch e ll, M achine L earn ing , M cG raw -H ill
5. T ou  an d  G onza les , Pattern R ecogn ition  Princip les, W esley  Publication C om pany ,

Course Plan

Module Course content

Hours

End
Sem
Exam
Marks

r%< > i/£, 
/ c s  y

1
introduction: Basics o f  pa ttern  recogn ition  system , vanous 
ap p lic a tio n s , M achine P ercep tion , c la ss ifica tio n  of pattern 
R ecogn ition  system s

3

15%

D esig n  o f  Pattern recogn ition  system , Pattern  reco g n itio n  Life Cycle t
P R I M (

Noh’-u College of
“ r>nin*»f«ring a tH  R e s e a r c h  C e o tn ?

For more, study materials>mvw.ktustudents.in * * ■ -
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S tatistica l P a tte rn  Recognition: R ev iew  o f  p ro b ab ility  theory , 
G au ssian  d istribu tion , Bayes dec is ion  theory  and C lassifie rs , 
O p tim al so lu tio n s  for m inim um  erro r and m in im um  r isk  criteria, 
N orm al d en sity  and discrim inant functions, D ec ision  su rfaces

4

II

P aram ete r estim ation  m ethods: M ax im u m -L ik elih o o d  estim ation, 
E x pecta tion -m ax im ization  m ethod , B ayesian  p a ram ete r  estim ation

2

15%C oncep t o f  feature ex traction  and  d im ensiona lity , Curse o f  
d im en sio n a lity , D im ension red u c tio n  m ethods - F ish e r  d iscrim inant 
analysis, P rin c ip a l com ponent analysis
H idden  M ark o v  M odels (H M M ) basic  concepts, G au ss ian  m ixture 
m odels.

6

m FIRST INTERNAL EXAM ; ......

h i

N o n -P a ram e te r  methods: Non-parametric techniques for density 
estimation - Parzen-window method, K-Nearest Neighbour method.

3

15%N o n -m etric  m ethods for pattern  classification : N o n -n u m eric  data or 
nom ina l d a ta
D ecision  trees: C oncept o f  construction , sp litting  o f  n o d es , choosing 
o f  a ttrib u tes , overfitting , pruning

3

IV L inear D isc rim in an t based algorithm : Perceptron, S u p p o rt Vector 
M ach ines

5 15%

pflgfBMD INTERNAL EXASI 8 g M M | i

r i M u ltilay e r perceptrons, Back P ropagation  algorithm , A rtific ia l 
N eura l n e tw o rk s SJ J t j .C lassifie r E nsem bles: Bagging, B oosting  /  A daB oost .A|

5V I
U n su p erv ised  learning: C luste ring  - C riterion  functions for 
c lu ste ring , A lgorithm s for clustering : K -m eans and  H ierarch ical 
m ethods, C lu s te r  validation

20%

|  END SEMESTER I I  AM f W F *

Q u e s tio n  P a p e r  P a t t e r n

T h e  question  p ap e r sh a ll consist o f  three parts . P a rt A  covers m o d u le s  I and II, Part B covers 
m odu les III and  IV , an d  Part C covers m odu les V  and V I. E ach  part has three questions 
un ifo rm ly  covering  th e  tw o m odules and each  question  can  h a v e  m axim um  four subdiv isions. 
In  each  part, any  tw o  questions are to be answ ered . M ark  p a tte rn s  are  as per the sy llabus w ith  
70%  fo r theory an d  3 0 %  fo r logical/num erical problem s, d e riv a tio n  and proof.

For more study materials>w\vw.ktustudents.in
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N E H R U  C O L L E G E  O F  E N G IN E E R IN G  A N D  R E S E A R C H  C E N

S i n e *  1 S 6 B

I -
J  ’ J I J  ■

C O U R S E
C O D E C O U R S E  N A M E L -T -P -C

Y E A R  O F  
IN T R O D U C T IO N

E C 4 6 8 S E C U R E  C O M M U N IC A T IO N 3-0-0 -3 2016
P re re q u is i te :  E C 407  C O M P U T E R  C O M M U N IC A T IO N

C o u rs e  o b jec tiv e s :
_______ »To im part the  s tu d en ts  about the theory  and  technology  b eh in d  the secure com m unication .
S y lla b u s :
In troduc tion  on  S ecu rity , S ecu rity  Goals, T ypes o f  A ttacks, M o d u la r  arithm etic: G roups, R ing, Fields. 
T he E uclidean  a lg o rith m , F in ite  fields o f  the fo rm  G F(p), P o lynom ia l arithm etic, Sym m etric  C iphers, 
S ym m etric  C ipher M o d e l, Substitu tion  T echn iques, T ransposition  techniques, B lo ck  C iphers, D ata 
encryp tion  S tandards, D iffe ren tia l and L inear C ry p t analysis A d v an ced  E ncryption standard , T h e  A E S 
C ipher, Public  key  c ry p to sy stem , RSA  algorithm , In truders, P assw o rd  m anagem ent

E x p e c te d  o u tco m e :
T he studen t w ill be

i. E xposed  to  the  d iffe ren t approaches th a t handle  secu rity  an d  the  algorithm s in  u se  for 
m ain ta in ing  d a ta  integrity  and au then tic ity .

ii. E nab led  s tu d e n t to  appreciate the p rac tica l aspects o f  secu rity  features d esig n  and  their 
im p lem en ta tio n

T e x t B ooks:
1. B ehrouz A . F o ro u z an  , C ryptography and  N etw ork  security  T a ta  M cG raw -H ill, 2008
2. W illiam  S ta llin g s, C ryptography and N e tw o rk  security: p rin c ip le s  and p rac tice", 2nd E dition , 

P ren tice  H all o f  In d ia , N ew  Delhi, 2002

K
R e fe re n c es :

S. D u m m it &  Rich;

las  A . S tin so n , C ry p l 
C om pany , W ash in g to n , 2005.

3. L aw rence  C. W ash in g to n , E lliptic C urves: T heory  and C ry p to g rap h y , C hapm an &  H all, C R C  
Press C o m pany , W ash ing ton , 2008.

4. N . K oeblitz: A  co u rse  in  N um ber theory  and  C ryp tography , 2008
5. T hom as K oshy : E lem en tary  N um ber T h eo ry  w ith  A pp lica tions, 2 /e, A cadem ic Press, 2007
6. T yagi and  Y ad av  , C ryptography and n e tw o rk  security, D h an p atra i, 2012

C o u rse  P la n

C o u rse  c o n te n ts

Colleq* af
n<}inei»rm g j r H  C

oadv thiruvi'v.'amsla Th" 
Pin SST: ' v.

^Introduction o n  security, security  goals  and types o f  a ttacks: Passive 
attack , a c tiv e  attack , attacks on  confiden tia lity , a ttacks on  integrity 
and  av a ilab ility , Security services an d  m echanism s.

M odu lar a rithm etic : G roups, R ing, F ields. The E u c lid ean  algorithm , 
F in ite  fie lds o f  th e  form  GF(p)______________________________________
P o ly n o m ia l arithm etic: Finite fields o f  the form  G F (2n).

F IR S T  IN T E R N A L  E X A M  ~ ~

H o u rs

E n d
S em .
E x a m
M a rk s

1 5 %

15%

S ym m etric  C ip h e rs , Sym m etric C ip h er M odel
r .-rr ; study matevials>w\v\v.ktustudents.Itr

15%
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S ubstitu tion  T ech n iq u es , C aesar C ipher, M ono  alphabetic  C ip h er, 
P lay  fair c ipher, H ill cipher, Poly a lphabe tic  C ipher, one tim e  pad ' 4 •

IV

T ran sp o sitio n  tech n iq u es  ,B lock C iphers, D ata encryp tion  S tandards, 
D ES E n cry p tio n , D E S  decryption

3
•

15 %D ifferen tia l an d  L in ear C rypt an a ly sis  A dvanced  E n cry p tio n  
standard

2

T he A E S C ip h er, substitu te  bytes transfo rm ation , Shift row  
transfo rm ation , M ix  C olum n transform ation . 2

f tL C O N D  I F i r i R k l  E3L.1M

V

P ublic  k ey  c ry p to sy s tem , A pplication  fo r Pub lic  key c ry p to sy stem  
requ irem ents

2
2 0 %

R SA  a lgo rithm , K e y  m anagem ent, D istrib u tio n  o f  pub lic  k ey , pub lic  
key  ce rtifica tes , D istrib u tio n  o f  secret keys. 5

V I

In truders: In tru s io n  techniques, In tru s io n  detection , S ta tis tica l 
anom aly  d e tec tio n , R ule based in tru s io n  detection , D istrib u ted  
in trusion  d e tec tio n , H o n ey  pot, In tru sion  de tec tio n  ex change  form at.

5
2 0 %

P assw ord  m an ag em en t: Passw ord p ro tec tio n , passw ord  se lec tio n  
strategies.

2

E N D  S E M E S T E R  E X A M

Question Paper Pattern

p e r shall c o n s is t o 
d  IV , and  P a rt C 
ring  the  tw o m o d u  

any  tw o q u estio n s  are'
50%  fo r theory  and  50%  fo r log ica l/num erica l p ro b lem s, derivation  an d  p ro o f.

t S l u L

P R I N C I P A L
M ehru C o " c « c  ° f

: noiocerT>q
o,n:B ic;y tniruv'-lw-* 

pin BP-
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S i n e  a  1 9 C B

COURSE
CODE
EC365

COURSE NAM E
Biomedical Engineering

L -T -P-C

3-0-0-3

YEAR OF  
INTRODUCTION

2015
Prerequisite: N il

Course objectives:
T he purpose  o f  th is  co u rse  is:
1. T o  in troduce  s tu d en t to basic b iom edical engineering  tech n o lo g y
2. T o  understand  th e  anatom y & physio logy  o f  m ajo r system s o f  the body in design ing  

equ ipm ent fo r m ed ica l treatm ents.
3. T o  im part k n o w led g e  about the p rinc ip le  and w orking  o f  d iffe ren t types o f  b io -m ed ica l

electron ic  equ ipm ent/dev ices.__________________________________________________________
Syllabus:
H um an bo d y -o v erv iew , Physiological system s o f  body, M easu rem en t o f  physio log ica l 
param eters, A ss is tin g  and  therapeutic dev ices, M edical lab o ra to ry  equipm ents, T elem etry  in 
patien t care, P a tien t sa fe ty , M edical im ag ing  system _________________________________________
Expected outcome:
O n com ple tion  o f  th is  course, the students w ill be able:

T o  un d erstan d  d iag n o sis  and therapy re la ted  equipm ents.
T o  un d erstan d  th e  problem  and iden tify  the necessity  o f  eq u ip m en t for diagnosis and 
therapy.
T o understand  th e  im portance o f  e lec tron ics eng ineering  in  m ed ical field.
T o  un d erstan d  th e  im portance o f  te lem etry  in patien t care

iyj. u  onruLsciiM x o
1. K  S K andpur, ’‘H and  book o f  B iom edical in strum enta tion” , T a ta  M cG raw  Hill  2nd  e/d.
2. L eslie  C rom w ell, F red  J. W eibell, E rich  A . P feiffer, B io m ed ica l Instrum entation  and 

M easurem ents, P H I, 2nd Edition, 2004
References:
1. J. J. C arr, “ In tro d u c tio n  to B iom edical E qu ipm ent T ech n o lo g y ” , Pearson E ducation  4 th 

e/d.
2. John G W ebster, “M edical Instrum entation  application  and  d es ig n ”, John W iley  3rd e/d.
3. R ichard  A ston , “ P rincip le  o f  B iom edical Instrum entation  and  M easurem ent” . M errill 

E d u ca tio n /P ren tice  H all.
4. B arbara  C hriste , In troduction  to B iom ed ical In strum en tation , C am bridge U n iversity  

Press, 2008.
Course Plan
Module Course content

Hours Sem. Exam 
Marks

“O-EGfC;
&

3 * C

In tro d u c tio n  to bio-m edical instrum en ta tion  system , 
overv iew  o f  anatom y and phy sio lo g ica l system s o f  the  
body.

1

15

S ources o f  bio-electric po ten tia l: R esting  and  ac tio n  
p o ten tia l, propagation  o f  ac tio n  poten tials. B io e lec tric  
p o ten tia ls  exam ples (ECG, E E G , E M G , ER G , E O G , 

VE G G , etc in troduction  only.)

2

*£J<^trode theory: N em st re la tion  
m b  p o ten tia l electrodes: M icroelec trodes, skin su rface  
etec tr |)des, needle electrodes.

1

P R I N C I P A L  
N pfru  C sllo ije of 

■ri*||n»rrjnq • r ' l  °OSP-:lrCf| CC"V
• \ dv ' Nruv-a r^r!Ŝ u' e

For more study materials>www.ktustudents.in
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In stru m en ta tio n  fo r clinical laboratory: B io po ten tia l 
am plifiers-instrum enta tion  am plifiers , ca rrie r am plifiers , 
iso lation  am p lifie rs , chopper am plifiers

2

II

H eart and  card iovascular system  (b rie f  d iscussion ), 
electro co n d u c tio n  system  o f  the heart. 
E lec trocard iog raphy , ECG m ach ine  b lock  d iagram , E C G  
lead co n fig u ra tio n s , ECG record ing  system , E in thoven  
triangle, an a ly s is  o f  ECG signals.

3

15M easurem en t o f  blood pressure: D irect, ind irect and  
relative m e th o d s  o f  blood p ressu re  m easurem ent, 
auscu lta to ry  m ethod , oscillom etric and  ultrasonic  n o n 
invasive p ressu re  m easurem ents.

2

M easu rem en t o f  b lood flow: E lectrom agnetic  b lood  flow  
m eters an d  u ltra so n ic  blood flow  m eters. 2

FIRST INTERNAL EXAM

III

]

T he h u m an  n e rv o u s  system. N euron , ac tion  poten tia l o f  
brain, b ra in  w av es, types o f  e lectrodes, p lacem en t o f  
e lectrodes, ev o k ed  potential, E E G  record ing , analysis o f  
EEG.

2

15

E lectrom yography : N erve conduction  ve loc ity , 
in stru m en ta tio n  system  for EM G. 1

P hysio logy  o f  respiratory  system  (b rie f  d iscussion), 
R esp ira to ry  param eters, sp irom eter, body 
p le th y sm o g rap h s, gas exchange and  d istribu tion .

2

In stru m eiF sT fo r clinical ^ j l ' i l t | r f : T '0 |y l ' i e l | r A ^ ^ i V  
m eter, i y / d  cell c o i l i j^ ,  ^ L f  
sp ec tro p h o to m ete r

3 s
IV

T herapeu tic  Equipm ents: P rincip le , b lock  schem atic  
d iagram , w o rk in g  and app lications o f  : pacem akers, 
cardiac d e fib rilla to rs , heart-lung  m ach ine, d ialyzers, 
surgical d ia th e rm y  equipm ent, ven tila to rs

6

15

SECOND INTERNAL EXAM

V

M edical Im ag in g  system s (B asic P rincip le  only): X -ray  
im aging - P ro p ertie s  and p roduction  o f  X -rays, X -ray  
m achine, ap p lica tio n s o f  X -rays in  m edicine.

2

20
C om puted  T om ograpy : Principle, im age reconstruction , 
scanning  sy stem  and  applications. 2

U ltrasonic  im ag in g  systems: B asic  pu lse  echo system , 
p ro p ag a tio n  o f  ultrasonic th rough tissues and reflec tions, 
d isp lay  ty p es, A -S can , B-Scan, M -S can , applications, 
real-tim e u ltra so n ic  imaging system s and  probes.

3

'  _ *

M agnetic  R eso n an ce  Imaging -  B asic  N M R  com ponen ts, 
B io logical e ffec ts  and advantages o f  N M R  im aging 3

20

t  L
B iom edical T elem etry  system : C om ponen ts o f  

'f jio te lem e try  system , app lication  o f  telem etry  in 
Cm eaicine, s in g le  channel telem etry  system  for E C G  and 

i^ p e t~ a tu re

2

P R
Metv ° f

For more study materials>www.ktustudents.in
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P atien t Safety: E lectric- shock hazards, leak ag e  current, 
safety codes fo r e lec tro  m edical equ ipm ents 1

END SEM ESTER EXAM

Question Paper
T he q u estio n  paper shall c o n s is t o f  three parts. P a rt A  covers I and  II m odu le , Part B covers 
III and  IV  m odule, P art C co v e rs  V  and VI m odule. E ach  part has th ree  questions w h ich  m ay 
have  m ax im um  four su b d iv is io n s . A m ong the th ree  questions one  w ill be a com pulsory  
questio n  covering  b o th  m o d u le s  and the rem ain ing  from  each m o d u le , o f  w hich one to be 
answ ered . M ark  pa tte rns a re  as p e r  the syllabus w ith  100 % for theory .

KTU STUDENTS

N chru Ccheqe of
Enqinpr'•inffii a p -i ^esnarch Centrt
l~,an!QH3y TTijruvIvya'rMia. Thns0u' Dt

Pin 5: C •
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FIRST INTERNAL EXAM

III

H aza rd s  -  static and dynam ic  hazards  -  essen tia l i

15

D esig n  o f  H azard free c ircu its  -  D ata sy n ch ro n izers i
M ix ed  operating  m ode asynch ronous c ircu its i
P rac tica l issues- clock skew  an d  jitte r i
S y n ch ro n o u s  and asynchronous inputs -  sw itch  b o u n c in g 2

IV

F au lt tab le  m ethod -  path  sensitiza tion  m ethod  -  B o o lean  
d iffe re n c e  m ethod

2

15K o h av i algorithm 2
A u to m atic  test pattern gen era tio n  -  B uilt in S e lf  
T es t(B IS T )

3

SECOND INTERNAL EXAM

V

P L A  M in im ization  - PLA fo ld ing 2

20F o ld ab le  com patib ility  M atrix - P ractical PLA 2

F au lt m o d el in PLA 1
T est g en era tio n  and T estab le  P L A  D esign. 3

VI

C P L D s and  FPGAs - X ilinx  X C  9500 C P L D  fam ily , 
fu n c tio n a l block d ia g ra m - input o u tp u t block 
a rch itec tu re  - sw itch m atrix

3

20
F P G A s -  X ilinx  XC 4000 F P G A  fam ily -  c o n fig u rab le  
log ic  b lo ck  - input o u tp u t block, P rog ram m ab le  
in te rco n n ec t

3

iC 9 1 11 T  END SEMESTER EXAM) I* 1 |VI ■ |  ■ W
. v x  v  M - z ~ v x 7 £ n 1  s  u

Question Paper Pattern
T he question  p a p e r  consists o f  three parts. Part A  co v ers  m o d u les  I and II, P art B covers 
m odu les III an d  IV  an d  Part C covers m od u les  V and  V I. E a c h  p a rt has three questions. E ach  
question  has a  m ax im u m  o f  four subparts . A m ong  the th re e  questions one  w ill be  a 
com pu lso ry  q u e s tio n  covering both  the  m odu les and the  rem a in in g  two questions w ill be  as 
one questio n  fro m  each  m odule, o f  w h ich  one  is to be an sw ered . M ark pattern  is accord ing  to 
the sy llabus w ith  50 %  for theory, deriva tion , p ro o f  and  50 %  fo r log ical/num erical p rob lem s.

PRINCIPAL

Pnqinpcbpg a n i  ' • 'i* '*
•n^.oja, 1 niiuv v.-a-n-iia ' n"55U'

Pm -•  '*  * » ’-
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COURSE
CODE
EC 361

COURSE NAME
DIGITAL SYSTEM DESIGN

L-T-P-C
3-0-0-3

YEAR OF 
INTRODUCTION

2015
Prerequisite: E C 207  Logic C ircu it D esign

Course objectives:
T he p u rp o se  o f  th is  course is:

5. T o  s tu d y  synthesis and  d esig n  o f  C S S N
6. T o  s tu d y  synthesis and d esig n  o f  A SC
7. T o  s tu d y  hazards and d esig n  hazard  free c ircu its
8. T o  s tu d y  P L A  folding
9. T o  s tu d y  architecture o f  one  C P L D s and F P G A  fam ily

Syllabus:
C locked  sy n ch ro n o u s  netw orks, a synch ronous seq u en tia l c ircu its , H azards, F au lts , PL A , 
C P L D s an d  F P G A
Expected outcome:
T he s tu d en t sho u ld  able:
1. T o  an a ly z e  an d  design c locked  synchronous se q u en tia l c ircu its
2. T o  an a ly z e  and  design asyn ch ro n o u s sequential c ircu its
3. T o  ap p ly  th e ir  know ledge in  d iagnosing  faults in  d ig ita l c ircu its , PLA
4. T o  in te rp re t architecture o f  C P L D s and FPG A
Text Books:
1. D o n a ld  G  G ivone, D igital P rin c ip les  &  D esign , T a ta  M cG raw  Hill, 2003
2. Jo h n  M  Y arb ro u g h , D igital L og ic  A pp lica tions an d  D esig n , T hom son L earn ing
3. Jo h n  F  W ak erly , Digital D esign , P earson  E d u ca tio n , D e lh i 2002

Referen 
1. D arrin M . H j ^ ^  

3A  B o ard s , LB E B ooks- L L C
D igilen tR i c f f i r ^ .  |^ i  D arrin  M . H |

F P G A  B o ard s , LB E B ooks- L L C  
N . N . B isw as , Logic D esign T heory , PH I
M iro n  A b ram o v ic i, M elvin  A . B reuer and  A rth u r D . F ried m an , D igital S ystem s T esting  
and  T e s ta b le  D esign, John W iley  &  Sons Inc.
Z. K o h av i, S w itching and F in ite  A u tom ata  T h eo ry , 2 nd ed ., 2001, TM H 
M o rris  M an o , M .D .C iletti, D ig ita l D esign , 5th E d itio n , PH I.
S am u el C. L ee , D igital C ircu its  and  L ogic  D esign , P H I

Course Plan
Module Course content

Hours Sem. Exam 
Marks

I

A n aly s is  o f  clocked S ynchronous S equen tia l 
N etw orks(C S S N ) 2

15
M o d ellin g  o f  C S SN  -  S tate assignm ent an d  red u c tio n 1
D esig n  o f  CSSN 2

Ite ra tiv e  circuits 1
A S M  C hart and its rea liza tio n 2

f c * _____ -

A n a ly s is  o f  A synchronous Sequentia l C ircu its  (A S C ) 2

j 5> J  i  —

F lo w  tab le  reduction- R aces in  A SC 1
^ t a t e  assignm ent p ro b lem  and  the tran sitio n  tab le - 
jR e s ig n  o f  AS 2

p o s ig n  o f  V ending M ach in e  contro ller. 2

F or m ore s tu d y  m a te r ia ls> w w w .k tu stu d en ts .in

PRINCIPAL
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C O U R S E
C O D E C O U R S E  N A M E L -T -P -C

Y E A R  O F  
IN T R O D U C T IO N

E C  305 M ic ro p ro c e s s o r  & M ic ro c o n tro lle r 2-1-0  -3 2015

P re re q u is i te :  E C 207  L o g ic  C ircuit D esign

C o u rs e  o b jec tiv es :
T h e  purpose o f  th is c o u rse  is:
1. T o  understand  fu n d am en ta l operating concep ts  o f  m icrop rocesso rs and  m icrocontrollers.
2. T o  com m unicate  w ith  various devices u sin g  contro ller.
3. T o  design a m ic ro co n tro lle r  based system  w ith  the help o f  the  in terfac ing  devices.
4. T o  program  the c o n tro lle r  to m ake various periphera ls  w ork  fo r  specified  application . 
S y lla b u s :
M icroprocessors: 8085  arch itecture  and its opera tion , m ic ro p ro cesso r initiated operations 
and  bus o rgan ization , p in  configuration and  functions, g en e ra tio n  o f  control signals for 
ex te rnal operations- fe tch , IO /M , read/w rite, m ach in e  cycles an d  b u s  tim ings. A ddressing  
m odes, instruction  se t, instruction  c lassifica tion . O v erv iew /co n cep t o f  periphera l IC 
in terfac ing  w ith  8085  m icroprocessor (8251 , 8253, 8255, 8279). Sim ple exam ples in 
assem bly  language p ro g ram m in g  for 8085 (o n ly  fo r internal exam ination ). In troduction  to 
developm en t tools: ID E , cross assem bler, b u ild er, linker and deb u g g er.( not requ ired  for 
exam ). In troduction  to  8086 and com parison  betw een 8086 ,80286 ,80386 ,80486  and 
P entium .
M icrocontro llers: 8 0 5 1 - features, architecture, m em ory  o rg an iza tion , registers, I/O  ports, p in  
con figu ration  and fu n c tio n s. Addressing m odes, instruction  se t, instruction  classification . 
A ssem b ly  language p rogram m ing. In terrupts in  8051. T im er/C o u n te r p rogram m ing: 
O p e ra tin g  inodes, tim e  de lay  generation ^  W av efo rm  genera tion. S erial com m unication: RS 
232 i n t e j j ^ , ^ J ! l t V s T i  U A RT, m o d ^ l f | ! ^ l ^ n | p I ! 5 ^ a S 5 ? l i 3 ^ f f J ( 5 H f ^ 2 £ r i a l  j aja 
t r a n s m i ^ ^ u j ^ e c ^ j ^ m .  I n t e r f a c i n g ^ ^ ) a n d  
sev en  segm ent d isp lay s , a lphanum eric LC D  m o d u le  w ith  8051.
E x p e c te d  o u tco m e:
T h e  student shou ld  b e  ab le  to:

1. D istingu ish  v a rio u s  types o f  p rocessor arch itectures.
2. D escribe a rch itec tu re s , m em ory o rgan iza tion  o f  8085 m ic ro p ro cesso r and 8051.
3. D evelop p ro g ra m m in g  skills in assem bly  fo r interfacing p erip h era l devices w ith  8051 

T e x t B ooks:
1. R am esh  S. G o an k ar. 8085 M icrop rocesso rs A rch iec tu re  A pplication  and 

Program m ing. P e n ram  International, 5/e.
2. K enneth  J. A yala , T h e  8051 M icrocontroller, C engage learn ing , 3/e.
3. L y la  B .D as : M ic ro p ro cesso rs  and M icrocon tro llers , Pearson  E duca tion , India, 2011

For more study materials>www.ktustudents.in
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References:
1. S oum itra  K u m ar M an d a l. M icroprocessors and  M icro co n tro lle rs  A rchitecture, 

Programming &  In te rfac in g  U sing 8085, 8086  and  8051, M cG raw  Hill E ducation  
(2011).

2. N ag o o rk an i, M ic ro p ro cesso rs  and M icrocontro llers 2e, M cG raw  H ill E ducation  India, 
2012.

3. A d ity a  P M athur, In tro d u c tio n  to M icroprocessor. T a ta  M e G raw  -  H ill
4. M uham m ed  A li M azid i, T h e  8051 M icrocon tro ller and E m bedded  System s, Pearson  

E ducation , 2nd ed ition
5. I.S co tt M ackenzie , R ap h e l C .-W  Phan, The 8051 m icrocon tro ller, 4 lh edition.
6. H an  W ay H ung, “P IC  M icrocontro ller, A n in troduction  to  so ftw a re  and hardw are 

in terfac ing  “ , C enage lea rn in g .
7. M uham m ad  A li M azid i “ PIC  M icrocontro ller and E m b ed d ed  system s using  

assem bly  and  C fo r P IC  18” Pearson.
Course Plan
Module Course content Hours Sem . Exam  

Marks

I

M icroprocesso rs: Introduction , o rg an iza tio n  o f  a 
m ic ro p ro cesso r b ased  system , evo lu tion  o f  
m icro p ro cesso rs , 8085 architecture an d  its  operation , 
m ic ro p ro cesso r in itia ted  operations and b u s  organization , 
p in  co n fig u ra tio n  an d  functions, genera tion  o f  control 
signals fo r ex te rn a l operations- fetch, IO /M , read/w rite .

5 15

II

M achine  cycles an d  bus tim ings, A ddressing  m odes,

^ f T 1 T sT instruction T T N  T " ? l  T T 15
O v erv iew /co n cep t o f  peripheral IC in te rfac ing  w ith  8085 
m ic ro p ro cesso r (8 2 5 1 , 8253, 8255, 8279). 3

S im ple ex am p les  in  assem bly  language p rog ram m ing  for 
8085 (only  fo r in te rn a l exam ination) 2

0
In troduc tion  to  d ev e lo p m en t tools: ID E, c ro ss  assem bler, 
bu ilder, linker an d  debugger.( not requ ired  fo r  exam ) 3

FIRST INTERNAL EXAM

III In troduc tion  to  8086 and com parison  betw een  
8 0 8 6 ,8 0 2 8 6 ,8 0 3 8 6 ,8 0 4 8 6  and Pentium 2 15

M icrocon tro llers: In troduction , co m p ariso n  betw een  
m icro p ro cesso rs  an d  m icrocontrollers, m icrocon tro ller 
fam ilies, 8051- features, a rch itec tu re , m em ory 
o rgan ization , reg is te rs , I/O  ports, pin  co n fig u ra tio n  and 
functions.

6

IV
A ddressing  m o d es , instruction set, instruction  
classification . 2

15
A ssem bly  lan g u ag e  program m ing exam ples fo r 8051. 3

SECOND INTERNAL EXAM

4 - . --------

In terrupts in  8051: T ypes, interrupt source, in terrupt 
h a n d l in g  ancj p ro g ram m in g 2

20
ltS n e r /C o u n te r  p rogram m ing : O perating m odes, tim e 

g en era tio n , W aveform  generation. 2 J

p R l N C  lp ^ L
Coll*'-)*' •'

i n , r u v ! W . i ' - n « *  a
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S in e *  1968

Serial com m u n ica tio n : R S  232 interface, reg is te rs  in 
U A R T , m odes o f  o p e ra tio n , program m ing exam ples  for 
serial da ta  tran sm iss io n  an d  reception

2

V I

In terfacing: In te rfac in g  (b lo ck  schem atic and  assem bly  
language p ro g ram m in g ) o f  D IP sw itch, s tep p er m otor, 
A D C , D A C , L E D s an d  sev en  segm ent d isp lays, 
a lphanum eric  L C D  m o d u le  w ith  8051.

6 20

E N D  S E M E S T E R  E X A M

Question Paper Pattern
The questio n  p ap er co n sis ts  o f  th ree  parts. Part A  co v ers  m odules I an d  II, P art B covers 
m odules III and  IV  and  P art C  co v e rs  m odules V and  V I. E ach  p art has th re e  questions. Each 
question  has a m ax im um  o f  fo u r subparts. A m ong  the  th ree q u estio n s one  w ill be a 
com pu lso ry  question  co v erin g  b o th  th e  m odules and  the  rem ain ing  tw o q u e s tio n s  w ill be as 
one questio n  from  each  m o d u le , o f  w h ich  one is to be  answ ered . M ark  p a tte rn  is according to 
the sy llabus w ith  80 %  for th eo ry  an d  20%  for lo g ica l/num erica l p rob lem s a n d  program m ing.

KTU STUDENTS
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COURSE
CODE COURSE NAM E L-T-P-C

YEAR OF 
INTRODUCTION

EC 303 Applied Electromagnetic Theory 3-0-0-3 2015
Prerequisite: M A201 L inear A lgebra &  C o m p lex  Ana ysis, M A  101 C alculus, M A  102
D ifferen tial equations_______________________________________________________________________
Course objectives:
T h e  purpose o f  this co u rse  is:
1. T o  introduce basic  m athem atica l c o n cep ts  rela ted  to e lectrom agnetic  vector fields.
2. T o  impart know ledge on  the basic c o n c ep ts  o f  electric and m agnetic  fields
3. T o  develop a so lid  foundation  in the  a n a ly s is  and application o f  e lec trom agnetic  fie lds, 

M axw ell’s equa tions and Poynting th eo rem .
4. T o  becom e fam iliar w ith  p ropagation  o f  signal through transm ission  lines and

w aveguides._____________________________________________________________________________
Syllabus:
C o-ord inate  transfo rm ation , vector a lg eb ra , v ec to r  calculus, e lec trosta tics, m agneto  s ta tics , 
M ax w e ll’s equations, B oundary  cond ition . Solu tion  o f  wave equation , propagation  o f  p lane  
E M  w ave in d ifferen t m ed ia , P oyn ting  v e c to r  theorem, transm ission  lines, S m ith  chart,
W aveguides. ___________________________________________________________________________
Expected outcome:
A t the  end o f  the cou rse , students shall b e  able:
1. T o  develop a so lid  foundation  and a fre sh  perspective in the analysis  and ap p lica tio n  o f  

electrom agnetic fields.
2. T o  analyse the p ro p ag a tio n  o f  e lec tro m ag n e tic  waves in d iffe ren t m edia.
3. T o  analyze the charac te ris tics  o f  tra n sm iss io n  lines.

4. T o  si
5. T o  u |

^ m r  T t m n ^ s s i o ^  m  o
jp S r s t a jd  t i t  d f fe r e n t  m o d e s jT ^ r o p |g a lp n ln |v a J e i ! ic ip . ' | \M  I

Text Books:
1. M athew  N O S adiku , E lem ents o f  E lectrom agnetics, O xford U n iversity  Press, 6/e, 2014 .
2. W illiam , H., J f  H ay t, and  John A. B uck . E ngineering E lectrom agnetics. M cG raw -H ill,

8/e M cG raw -H ill, 2014.
3. John  D. Kraus, E lectrom agnetics, 5 /e, T M H , 2010.__________________________________
References:
1. Joseph A E dm in ister , E lectrom agnetics, S chaum ‘s Outline S eries M cG raw  H ill, 4 /e , 

1995
2. N annapaneni N aray an a  R ao, E lem en ts o f  Engineering E lectrom agnetics, P earson , 6 /e , 

2006.
3. U m ran  S. Inan an d  A ziz  S. Inan, E n g in ee rin g  E lectrom agnetics, Pearson, 2010.
4. M artin  A P lonus , A p p lied  E lec tro m ag n e tics , M cG raw  Hill, 2 /e,1978 .
5. Jordan  and B alm ain  , E lectrom agnetic  w av es  and Radiating S ystem s, PH I, 2 /e,2013
6. M atthew  N .O . S adiku  &  S.V. K u lkarn i " ‘P rincip les o f  E lec trom agnetics’, O xford  

U niversity  P ress Inc. S ix th  E dition , A s ia n  Edition,2015

P R I N C I P A L
Neh-U Collets 0f 

Tnginee'inq and Research C
* 3 " ‘* * * V  T N r , , :i .
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• i t  f>

For more study materials>mvw.ktustudents.in



(NAAC Accredited)
(Approved by AICTE, Affiliated to APJ Abdul Kalam Technological University, Ke:

N E H R U  C O L L E G E  O F  E N G IN E E R IN G  A N D  R E S E A R C H  C E N T S '

Since 1968

r O lL£g

Course Plan
M odule Course content Hours Sem. Exam 

Marks

I

R eview  o f  v ec to r  ca lcu lus, S pherical a n d  C ylindrical 
coordinate system , C oord inate  tran sfo rm atio n

l
0

C url, D ivergence, G rad ien t in sp h e rica l an d  cylindrical 
coordinate system .

l

E lectric field -  A pp lica tion  o f  C o u lo m b ’s law, Gauss law 
and  A m peres cu rren t law  (p ro o f n o t required , simple 
problem s only)

l

15

Poisson  and L ap lace  equations (p ro o f  n o t required, 
sim ple problem s o n ly ), D ete rm ina tion  o f  E  and V  using 
Laplace equation .

l

D erivation o f  cap ac itan ce  and in d u c ta n ce  o f  two wire 
transm ission line  an d  coaxial cable. E n e rg y  stored in 
E lectric and M ag n etic  field.

2

D isplacem ent cu rren t density , c o n tin u ity  equation. 
M agnetic v ec to r po ten tia l. R ela tion  b e tw e e n  scalar 
potential and v e c to r  potential.

2

II

M axw ell’s equa tion  from  fundam enta l law s. l

15s
Boundary co n d itio n  o f  electric fie ld  an d  m agnetic  field 
from  M axw ell's equa tions l

Solution o f  w av e  equation l]rro p ag a tw ru w  p lan e  EM  «■ 
m edium , 1 g<fcd c o n d u c to r ^ ^ e c l a - a l e i i y a lo i l  
velocity, gW up v e lo c ity , s k r M e p f f r  *

3

FIRST INTERNAL EXAM

III

R eflection and  re frac tio n  o f  p lane  e lec trom agnetic  waves 
at boundaries fo r  no rm al & o b liq u e  incidence  (parallel 
and perpendicu lar polarization), S n e ll’s law  of refraction, 
B rew ster angle.

4

15Pow er density  o f  E M  w ave, P oyn ting  v e c to r  theorem , 
Com plex P oyn ting  vector. 3

Polarization o f  e lec trom agnetic  w a v e -lin ea r , circular and 
elliptical po larisa tion . 2

IV

U niform  lossless transm ission  line - lin e  param eters l

15
T ransm ission lin e  equations, V o lta g e  and Current 
distribution o f  a line  term inated  w ith  lo ad 2

R eflection co e ffic ien t and  V SW R . D e riv a tio n  o f  input 
im pedance o f  tran sm issio n  line. 2

SECOND INTERNAL EXAM

$ \  X *Cz\

J)
Transm ission lin e  as c ircu it e lem ents (L  an d  C). 2

20Up
H alf  w ave and  q u a rte r  w ave tran sm iss io n  lines. l
D evelopm ent o f  S m ith  chart - c a lc u la tio n  o f  line 
im pedance and V S W R  using sm ith  chart. 2

Single stub m atch in g  (Sm ith c h a rt and  analytical 
m ethod). 2

Nehai Cod^ac of 
En«)i necriog

©say Iriruvilw^^T^'i. T ,' ,c-it' •**
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Parallel-P late  W av eg u id e  - T E  &  T M  w av es. 1

V I

T h e  hollow  rec tan g u la r w ave g u id e  -  m odes o f  
p ropagation  o f  w av e- dom inan t m ode, g ro u p  velocity  and 
phase  velocity  -d eriv a tio n  and s im ple  p ro b le m s only.

3 20

A ttenuation  in w av e  guides, gu ide  w a v e len g th  and 
im pedance -d eriv atio n  and  sim ple  p ro b le m s o n ly  .

3

E N D  S E M E S T E R  E X A M

Q u e s tio n  P a p e r
T h e  q u e s tio n  paper shall co n sis t o f  three parts. P a rt A  covers  I and II m odu le , Part B covers 
III an d  IV  m odule , Part C covers  V  and  V I m o d u le . E a c h  p art has three q u estio n s, w hich m ay 
have  m ax im u m  four subd iv isions. A m ong  the  th re e  questions, one w ill be  a com pulsory  
q u es tio n  co vering  both  m odu les and the rem ain in g  fro m  each m odule, o f  w h ich  one to be 
an sw ered . M ark  patterns are  as p er the sy llab u s w ith  50 % for th eo ry  and 50%  fo r 
lo g ica l/n u m erica l problem s, d e riv a tio n  and  proof.

KTU STUDENTS
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COURSE
CODE
EC 301

COURSE NAME
Digital Signal Processing

L-T-P-C
3-1-0-4

YEAR OF 
INTRODUCTION

2015
Prerequisite:- E C  202  Signals & System s

Course objectives:
T he purpose  o f  th is  co u rse  is:

1. To p ro v id e  an  understanding  o f  D ig ita l Signal P ro cessin g  principles, algorithm s and 
app lica tions

2. To study  th e  design  techniques fo r d ig ital filters
3. To give an  understand ing  o f  M u lti-ra te  Signal P ro cessin g  and  its applications
4. To in tro d u ce  th e  architecture o f  D S P  processors____________________________________

Syllabus
D iscrete F o u rie r T ran sfo rm  and its P roperties, L inear F ilte ring  m ethods based on  the D FT , 
F requency  an a ly sis  o f  signals using  the D FT, In troduction  to DCT and properties, 
C om pu tation  o f  D F T , F FT  A lgorithm s, ID F T  com puta tion  u s in g  Radix-2 FFT A lgorithm s, 
D FT  C o m p u ta tio n  u s in g  Radix-4 FFT  A lgorithm s, E ffic ien t com pu ta tion  o f  D FT o f  tw o real 
sequences and  a 2 N -P o in t real sequence, D esign  o f  F IR  F ilte rs , D esign o f  linear ph ase  F IR  
F ilters u sing  w in d o w  m ethods and frequency  sam pling m eth o d , D esign  o f  IIR  D ig ita l F ilters 
from  A nalog  F ilte rs , IIR  Filter D esign, F requency  T ran sfo rm atio n s, FIR F ilter S tructures, 
IIR  F ilte r S tru c tu res , Introduction to T M S 320C 67xx  d ig ita l signal processor, M ulti-rate 
D igital Signal P rocessing , Finite w ord leng th  effects in  D S P  system s, IIR digital filters, FFT  
algorithm s.__________________________________________________________________________________
Expected outcome: . . .  , . ,
A fter the course, the  s tuden t will understand  the p rincip le  o f  d ig ita l signal processing  and

appl i r a O ^ j^ 'l f ip ^ y z ^ y o n  o f  DSP t o ^ ^ l t l T | i l ^ n f c | r H e r ^ g ^ W

Text Books:
1. O ppenheim  A . V ., Schafer R. W. and  B u ck  J. R., D iscre te  T im e  Signal P rocessing, 3/e, 

P ren tice  H all, 2007 .
2. P roak is J. G. an d  M anolakis D. G., D ig ita l Signal P ro cessin g , 4 /e , Pearson E ducation , 

2007.
References:
1. L yons, R ich ard  G ., U nderstanding D ig ita l Signal P ro cessin g , 3/e. Pearson E ducation  

India, 2004.
2. Ifeachor E .C . an d  Jerv is B. W ., D ig ita l S ignal P rocessing : A  Practical A pproach, 2/e, 

Pearson  E d u ca tio n , 2009.
3. M itra  S. K ., D ig ita l Signal P rocessing: A  C om puter B ased  A pproach , 4/e M cG raw  H ill 

(India), 2014.
4. S alivahanan , D ig ita l Signal P rocessing ,3e, M e G raw  - H i l l  E ducation  N ew D elh i, 2014 

(Sm art book)
5. C hassaing , R u lp h ., D SP applications u sin g  C and  the T M S 3 2 0 C 6 x  DSK. Vol. 13. John  

W iley  & S ons, 2003 .
6. N agoorK ani, D ig ita l Signal P rocessing, 2e, M e G raw  —H ill E ducation  N ew  D elh i, 2013
7. S ingh A ., S rin iv asan  S., D igital S ignal Processing: Im p lem en ta tio n  Using DSP

M icro p ro cesso rs , C enage Learning, 2012._____________________________________________
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Course Plan
Module Course content Hours Sem. Exam 

Marks

I

T he D isc re te  F o u rie r  Transform : D F T  as a linear 
tran sfo rm atio n , R elationship o f  the D FT to o ther 
transfo rm s, ID F T

2

15
P roperties o f  D F T  and exam ples C ircu la r convo lu tion 4

L in ear F ilte rin g  m ethods based on  the D FT - linear 
co n v o lu tio n  u s in g  circular convo lu tion , overlap  save and  
overlap  ad d  m eth o d s

3

F requency  A n a ly s is  o f  Signals u sin g  the  DFT 2

II

C o m p u ta tio n  o f  DFT: Radix-2 D ec im ation  in  T im e an d  
D ec im atio n  in  Frequency  FFT A lg o rith m s

3

15ID FT  co m p u ta tio n  using R adix-2 F F T  A lgorithm s 2
E ffic ien t co m p u ta tio n  o f  DFT o f  T w o  R eal Sequences 
and a 2 N -P o in t R eal Sequence

2

FIRST INTERNAL EXAM

III

D esign  o f  F IR  F ilters- Sym m etric and  A nti-sym m etric  
F IR  F ilte rs

2

15
D esign  o f  lin e a r  phase  FIR Filters u sin g  W indow  
m ethods (rec tan g u lar, H am m ing an d  H anning) and 
frequency  sam p lin g  M ethod

6

C o m p ariso n  o f  D esign  M ethods fo r L in ear Phase F IR  
F ilters

1

IV

fflSwU*Disi<al ' 1 '

15IIR  F ilte r  D e s ig n  by  Im pulse Invariance , and B ilin e a r 
T  ran sfo rm a tio n

3

F requency  T ransfo rm ations in  the A nalog  and D ig ital 
D om ain

2

SECOND INTERNAL EXAM

V

B lock  d iag ram  and  signal flow  g rap h  represen ta tions o f  
filters

1

20

FIR  F ilte r  S tructu res: (Linear s truc tu res), D irect Form , 
C ascade F o rm  and  Lattice S tructure

3

IIR  F ilte r S tructu res: Direct Form , T ransposed  Form , 
C ascade F o rm  and  Parallel Form

2

C o m p u ta tio n a l C om plexity  o f  D ig ita l filte r structures 1
C om puter architecture for signal processing : In troduction  
to T M S 3 2 0 C 6 7 x x  digital signal p ro cesso r

2

,  A T  ^

t l x *

M ulti-ra te  D ig ita l Signal Processing: D ecim ation  and  
In te rp o la tio n  (T im e dom ain and F req u en cy  D om ain  
In te rp re ta tio n  w ith o u t proof)

3

20

, J J y '  
1 A * / '

F in ite  w o rd  len g th  effects in D SP system s: In troduc tion  
.(an a ly s is  n o t required), fixed-point and  floating-poin t 
JlSsP a rith m etic , A D C  quantization  no ise

2

w o rd  length  effects in  IIR  digital filters: 
dpfjff\cient quan tization  errors

2

k f  *> 3 Nehru C»lle(|e
rvaineering and Research Cenfc*
• rnioadv Tniruviiwamala. ThriSiur Dt

For more study materials>www.ktustudents.in 886 5«Tn

http://www.ktustudents.in


N E H R U  C O L L E G E  O F  E N G IN E E R IN G  A N D  R E S E A R C H  C E N
(N A A C  A c c re d ite d )

(Approved by AICTE, Affiliated to APJ Abdul Kalam Technological University, Kerata)«-
S I n c a  1 9 6 S

F in ite  w ord  len g th  e ffec ts  in  FFT a lgorithm s: R ound off. 
errors

2 •

E N D  S E M E S T E R  E X A M -

Q u e s tio n P a p e r
T h e  questio n  paper sha ll c o n s is t o f  three parts. P art A  covers I and II m o d u le , Part B covers 
III and  IV  m odu le , P art C  co v e rs  V  and  V I m odule. E ach  part has th ree  q u estio n s, w hich m ay  
have m ax im um  fo u r su b d iv is io n s . A m ong  the th ree  questions, one  w ill be a com pulsory  
question  covering  b o th  m o d u le s  and  the rem aining from  each m odu le , o f  w hich  one to be  
answ ered . M ark  p a tte rn s  a re  as p er the sy llabus w ith  40 % fo r th eo ry  and 60%  fo r 
lo g ica l/num erica l p ro b lem s, d e riv a tio n  and proof.
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its effect on inpu t and  output im pedance, F eedback  am plifier 
circuits in each feedback  topologies (no analysis required)
O scillators & T uned  Am plifiers: C lassification  o f  oscillators, 
Barkhausen criterion , A nalysis o f  RC phase shift and W ien  b rid g e  
oscillators, W ork ing  o f  Hartley, C olpitts and C rystal oscillators; 
Tuned am plifiers, synchronous and stagger tuning

6

SECOND INTERNAL EXAM
V Pow er am plifiers: C lassification, T ransform er coupled class A  

pow er am plifier, p u sh  pu ll class B and class A B  pow er am plifiers , 
efficiency and d isto rtion , Transform er-less class B and C lass A B  
pow er am plifiers, C lass C power am plifier (no analysis required)

6 20

Sw itching C ircu its: S im ple sweep circuit, B ootstrap  sw eep circu it, 
A stable, B istab le, and  M onostable m ultiv ibrators, Schm itt T rig g er

5

VI T ransistor based  vo ltag e  regulator: D esign and  analysis o f  shunt and  
series vo ltage regu la to r, load and line regulation , Short circuit 
protection

4 20

M O SFET am plifiers: B iasing o f  M O SF E T  am plifier, D C  analysis o f  
single stage M O S F E T  amplifier, sm all signal equivalent c ircu it. 
Sm all signal vo ltag e  and current gain, input and output im pedances 
o f  CS configuration , M O SFETC ascade am plifier

5

END SEMESTER EXAM

t Kyiv
p p p a n

Question Paper Pattern
f j k 5 K &  - . ■ 5 /  , • . . . .  ■’ . j  j  . , i

T he question  p ap er’eQnsists o i  three parts. Part A covers m odules I and II, Part B covers m odules III and 
IV and Part C covers^ m o d u les  V  and VI. Each part has three questions. Each question can have a 
m axim um  o f  four subparts. A m ong  the three questions one w ill be  a com pu lso ry  question covering both 
the m odules and the rem ain ing  tw o questions w ill be  as one question  from  each  m odule, o f  w hich one is 
to be  answ ered. M ark  p a tte rn  is according to the syllabus w ith m ax im um  60 %  for theory, derivation, 
p ro o f and 40%  for log ica l/num erica l problems.
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COURSE CODE

EC201

COURSE NAME

NETWORK THEORY

L-T-P-C

3-1-0-4

YEAR OF 
INTRODUCTION

2016

Prerequisite: Nil

C o u rse  objectives:

To make the students capable o f  an a lyz ing  any linear tim e invariant electrical ne tw ork . 
To study tim e dom ain , phasor and  L ap lace  transform  m ethods o f  linear circuit analysis.

To study the transient response of networks subject to test signals.

To develop understand ing  o f  the co n cep t o f  resonance, coupled  circuits and tw o________
"poitrietw oiks:'"

Syllabus:
C ircuit variables and C ircuit elem ents, K irc h h o ff  s laws, N etw ork  topology, M esh  and node 

analysis o f  network, L ap lace  transform , Inverse Laplace transform , Solution o f  differential 
equations by using L ap lace  transform s, T ran sien t analysis o f  RL, R C , and RLC netw orks, N etw ork 
fu n ctio n s for the s in g le  p o rt and tw o p o r ts , P aram eters  o f  tw o -p o rt netw ork. R e so n a n c e . C on |tplprl
circuits
Expected outcome:
At the end o f the course students will be able to analyze the linear time invariant electrical circuits.
Text Books
1. Ravish R.. Network1 'Analysis-arid Synthesis, 2/e, McGraw-l till, 2t)l~5.~

Valkenburg v.; Network Analysis, 3/'e, PHI, 2011.
References:
1. Sudhakar A,S. P. Shyam m ohan, C ircu its  and Networks- A nalysis and Synthesis, 5 /e, M cG raw - 

Hill, 2015.
2. Choudhary R., N etw orks and System s, 2 /e, N ew  Age International, 2013.
3. Franklin F. Kuo, N etw ork  A nalysis and  Synthesis, 2/e, W iley India, 2012.
4. Pandey S. K., Fundam entals o f  N etw ork  A nalysis and Synthesis, 1/e, S. Chand, 2012.
5. Edm inister, E lectric C ircuits -  S chaum ’s O utline Series. M cG raw -H ill.2009.

Course Plan
Module Course content (48 hrs) Hours Sem.

Exam 
Marks (% )

Introduction to  c ircu it variables and  circuit elements .R eview  o f 3
I K irchhoffs L aw s, Independent and  dependent Sources, Source 

transform ations
15

Network topology, N etw ork g raphs, Trees, Incidence m atrix , 
Tie-set m atrix and  C ut-set m atrix

2

Solution m ethods applied to dc and  phasor circuits: M esh and node 
analysis o f  ne tw ork  containing independent and dependent sources

3

\ \ 5
2. i ■'r* L_____ Lin.

tNetwork theorem s applied to dc and  phasor circuits: T heven in ’s 
kheorem, N o rto n ’s theorem , Superposition  theorem, R eciprocity  
|heorem , M illm an ’s theorem , M ax im um  power transfer theorem

6 ; 15

Downloaded from Ktunotes.in
P RI NC I P AL
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Laplace transform , properties * 
Laplace T ransform s and inverse  L ap lace transform o f  com m on 
functions, Im portant theorem s: T im e  shifting theorem, F requency 
shifting theorem , Tim e d iffe ren tia tion  theorem, Tim e in tegration  
theorem , s dom ain  d ifferen tia tion  theorem , s domain in tegration  
theorem , In itia l value theorem , F ina l value theorem

4

FIRST INTERNAL EXAM
III Partial F raction  expansions fo r inverse  Laplace transform s, 

Solution o f  d ifferential equations u sin g  Laplace transform s
3

15
T ransform ation o f  basic signals an d  circuits into s-dom ain 2

Transient analysis o f  RL, RC, and  RLC  networks w ith im pulse, step, 
pulse, exponential and sinuso idal inputs

3

A nalysis o f  netw orks w ith tran sfo rm ed  impedance and dependent 
sources.

3

IV N etw ork functions for the sing le  p o rt and two ports, p roperties o f  
driving po in t and transfer functions,
Poles and  Z eros o f  netw ork functions, Significance o f  P o les and 
Zeros

3 15

Tim e dom ain  response from  p o le  zero  plot, Impulse R esponse 1
N etw ork functions in  the s inuso ida l steady state, M agnitude and 
Phase response

3

SECOND INTERNAL EXAM
V Param eters o f  tw o port netw ork: im pedance, admittance, 

transm ission and hybrid param eters, Interrelationship am ong 
param eter sets

5 20

Series and  paralle l connections o f  tw o port networks 2
Reciprocal and Sym m etrical tw o  port network 2
C haracteristic im pedance, Im ag e  im pedance and propagation  
constant (derivation  not requ ired)

2

VI Resonance: Series resonance, bandw id th , Q factor and Selectivity, 
Parallel resonance

3 20

Coupled circuits: single tuned  and  double tuned circuits, dot 
convention, coefficient o f  coup ling , A nalysis o f  coupled circuits

4

END SEMESTER EXAM
|

Question Paper Pattern (End Sem Exam)

Maximum Marks: 100 Time : 3 hours

T h e question paper shall consist o f  three parts . P art A  covers m odules I and II, Part B covers m odules III 
and  IV, and Part C covers m odules V and  V I. E ach  part has three questions uniform ly covering  the two 
m odules and each question  can have m ax im um  fou r subdivisions. In  each part, any tw o questions are to be 
answ ered. M ark pattern  is according to  th e  syllabus w ith m axim um  30%  for th eo ry  and  70% for
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Course code

EC 202

Course Name

SIG N ALS & SY ST E M S

L-T-P - Credits

3-1-0 -4

Y e a r  o f  
In tro d u c tio n

2016
Prerequisite: Nil

Course Objectives
1. T o  tra in  students fo r an  in te rm ed ia te  lev e l o f  fluency w ith  s ignals  and  system s in  b o th  

con tinuous tim e and d isc re te  tim e, in  p re p a ra tio n  fo r m ore advanced  subjects in d ig ita l s ignal 
p rocessing , im age p ro cess in g , co m m u n ica tio n  th eo ry  and control system s.

2. T o  study con tinuous and  d isc re te -tim e  signa ls  and system s, their p ro p ertie s  and 
represen tations and  m eth o d s  those are  n e c essa ry  for the analysis o f  con tinuous an d  d isc re te 
tim e  signals and system s.

3. T o  fam iliarize w ith  tech n iq u es su itab le  fo r  an a ly z in g  and syn thesizing  both  co n tin u o u s-tim e
an d  discrete tim e system s. ,

4. T o  gain  know ledge o f  tim e-dom ain  rep re se n ta tio n  and  analysis concep ts  as they re la te  to 
d ifferen tia l equations, d iffe rence  eq u a tio n s, im p u lse  response and  convo lu tion , etc.

5. T o  study  frequency-dom ain  rep resen ta tio n  an d  analysis concepts u s in g  F ourier ana lysis  too ls , 
L ap lace  T ransform  an d  Z -transfo rm .

T o study concep ts o f  the sam pling  p ro ce ss , reconstruction  o f  s ig n a ls  and  in te rpo la tion .

Syllabus
E lem en ta ry  signals, C o n tin u o u s  tim e and  D isc re te  tim e  signals and system s, Signal o p e ra tio n s , 
D iffe ren tia l equation rep resen ta tion , D iffe ren c e  equa tion  rep resen ta tion , C ontinuous tim e  L T I 
S y stem s, D iscrete tim e  L T I System s, C o rre la tio n  betw een signals, O rthogonality  o f  sig n a ls , 
F req u en cy  dom ain rep resen ta tion , C o n tin u o u s  tim e  Fourier series, C on tinuous tim e  F o u rie r 
tran sfo rm , Laplace tran sfo rm , Inverse L ap lace  transfo rm , U nilateral L ap lace  transform , T ra n sfe r  
fu n c tio n , Frequency resp o n se , Sam pling, A lia s in g , Z  transform , Inverse  Z  transform , U n ila te ra l Z  
tran sfo rm , Frequency d o m ain  rep resen ta tio n  o f  d isc re te  tim e signals, D isc re te  tim e F o u rie r  series 
a n d  d isc re te  tim e F o u rie r transfo rm  (D T F T ), A n a ly s is  o f  d iscrete tim e  LTI system s u s in g  the 
a b o v e  transform s

E xpected  ou tcom e.
T h e  s tu d en t w ill be ab le  to:

i. D efine, represent, c la ss ify  and c h a ra c te r iz e  b a s ic  properties o f  con tin u o u s and d isc re te  
tim e signals and  system s.
R epresent the C T  signals in  F o u rie r se rie s  an d  interpret the p ro p ertie s  o f  Fourier 
transform  and L ap lace  transform
O utline the rela tion  b etw een  co n v o lu tio n s , co rre la tion  and to d escrib e  the o rth o g an a lity  
o f  signals.
Illustrate the co n cep t o f  transfer fu n ctio n  an d  determ ine the m ag n itu d e  and phase re sp o n se  
o f  LTI system s.
E xplain  sam pling th eo rem  and tech n iq u es  fo r sam pling and reconstruction .
D eterm ine z tran sfo rm s, inverse  z tra n sfo rm s  and analyze L T I system s using z tran sfo rm .

ii.

in.

IV.

v.
vi.
Text Hook:

1. A lan  V. O ppenheim  and A lan W illsk y , S igna ls  and System s, P H I, 2/e, 2009
2. Sim on H aykin, S ignals &  S ystem s, Jo h n  W iley , 2/e, 2003

Keterences: "
1. A nand K um ar, S ignals and  S ystem s, P H I, 3 /e, 2013.
2. B P. Lathi, P ric ip les  o f  Signal P ro cess in g  &  L inear system s, O x fo rd  U niversity  P ress.
3. G urung, S ignals and  System , PHI.
4. M ahm ood N ahv i, S ignals and S ystem , M e  G raw  Hill (India), 2015 .

Ram akrishna R ao , Shankar P rak riy a , S ig n a ls  and System , M C  G raw  Hill E dn  2013 .

Neh-u College of 
engineering ami Research Centre

’ampadv Iciruvilwamala. Thnsour Dt 
D|n 53C 5S7 KeraU
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6. R o d g e r E. Ziemer,' S igna ls  &  System s - C o n tin u o u s  and D iscrete, P earson , 4/e, 2013
Course Plan

Module Contents Hours Sem. Exam 
Marks ■

I

Elem entary S ignals, C lassifica tio n  an d  represen tation  of 
continuous tim e an d  d iscrete  tim e  s ig n a ls , S ignal operations

4

15%
Continuous tim e and  d iscrete  tim e  sy s tem s - C lassification , 
Properties. 3

R epresentation o f  system s: D iffe ren tia l eq u a tio n  rep resen tation  
o f  continuous tim e  system s. D iffe ren ce  eq u a tio n  rep resen tation  
o f  discrete system s.

2

II

Continuous tim e L T I system s and  c o n v o lu tio n  integral. 3

15%
D iscrete tim e L T I system s and  lin ea r convo lu tion . 2
Stability and cau sa lity  o f  LTI system s. 2
Correlation b e tw een  signals, O rth o g an a lity  o f  signals. 2

FIRST INTERNAL EXAMINATION

III

Frequency dom ain  rep resen ta tio n  o f  co n tin u o u s  tim e signals- 
continuous tim e F o u rie r  series and  its p ro p ertie s . 4 15%

C onvergence, C o n tin u o u s tim e fo u rie r  transform  and  its 
properties. 3

Laplace T ransfo rm , R O C , In v erse  transform , p roperties, 
unilateral L ap lace  transform . 3

Relation b etw een  F o u rie r and L ap lace  transfo rm s. 1

IV

A nalysis o f  LTI system s using  L ap lace  an d  F ourier transform s. 
C oncept o f  tran sfe r function , F req u en cy  resp o n se , M agnitude 
and phase response.

4
15%

Sam pling o f  con tinuous tim e signals, Sam pling  theorem  fo r 
low pass signals, a liasing . 3

SECOND INTERNAL EXAMINATION

V

Z  transform , R O C  , Inverse  transfo rm , p ro p ertie s , U nilateral Z  
transform . 4 20%

Frequency dom ain  rep resen ta tio n  o f  d isc re te  tim e signals, 
D iscrete tim e fo u rie r series and  its p roperties . 4

Discrete tim e fo u rie r  transfo rm  (D T F T ) an d  its properties 4

VI
Relation betw een  D T F T  and  Z -T ran sfo rm , A nalysis o f  d iscrete  
tim e LTI system s using  Z  tran sfo rm s and  DTFT, T ransfe r 
function, M agn itude  and  phase resp o n se .

6
20%

END SEM ESTER EXAM
Assignment: Convolution b y  graphical m eth o d s, S o lu tio n  o f  d ifferential-equations. 
Project: U se  o f  M atlab in  find ing  various tran sfo rm s: m agnitude and ph ase  responses.

Question Paper Pattern (End Sem Exam)

Maximum Marks: 100 Time : 3 hours

T he q u e s tio n  paper shall co n s is t o f  three parts . P a r t A  covers m odu les I and  II, P art B co v ers  
III and IV, and P art C covers m odu les V  an d  VI. Each part has th ree  questions u n ifo rm ly  
the  two m odules and  each  question  can  h a v e  m axim um  four su b d iv is io n s .'In  each  pa rt, an y  
io n s  are to be answ ered . M ark  p a tte rn  is a cco rd in g  to the sy llabus w ith  m ax im um  30 %  fo r 

theorjX lJpq 70%  for log ica l/num erica l p rob lem s, d e riv a tio n  and proof. ■
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Course code

EC204

Course Name

ANALOG INTEGRATED CIRCUITS

L-T-P - 
Credits
4-0-0-4

Year of 
Introduction

2016
Prerequisite: Nil

Course Objectives
•  T o  eq u ip  the students w ith  a sound u n d ers tan d in g  o f  fundam ental concep ts  o f  operational 

am p lif ie rs
•  T o  und erstan d  the w ide  range  o f  app lications o f  operational am plifiers
•  T o  in tro d u ce  special function  in tegrated  c ircu its

T o in tro d u ce  the basic concep ts and types o f  d a ta  converters

S y lla b u s

D iffe ren tia l am plifier con figu rations, O pera tional am plifiers , B lock d iag ram , Ideal o p -am p  
pa ram ete rs , E ffec t o f  finite o pen  loop gain, b an d w id th  an d  slew  rate on c ircu it perfo rm ance, o p - 
am p ap p lica tio n s-lin ea r and non linear, A ctive  filte rs , Specialized IC s and  their app lications, 
M o n o lith ic  V o ltag e  R egulators - types and  its a p p lica tio n s, D ata converters - specifica tions and  
types.

Expected outcome .
T he s tu d en ts  w ill

i. h av e  a thorough u nderstand ing  o f  opera tional am p lifie rs
b e  ab le  to  design c ircu its u sin g  opera tional am p lif ie rs  for various app lications11.

Text Books:
1. F ran co  S., Design w ith  O pera tional A m p lifie rs  an d  A nalog In tegrated  C ircu its, 3/e,

T a ta  M cG raw  Hill, 2008
2. S a livahanan  S. ,V. S. K . B haaskaran , L in ear In teg ra ted  Circuits, T a ta  M cG raw  H ill, 2008

References:
1. B o tk a r  K. R ., In tegrated  C ircu its , 10/e, K h an n a  P ub lishers, 2010
2. C .G . C lay ton , O perational A m plifiers , B u tte rw o rth  &  Com pany P ubl. L td . E lsev ier, 1971

nd
3. D av id  A. Bell, Operational A m plifiers & L inear IC s, O xford University Press, 2 edition, 

2010
4. G ay ak w ad  R. A ., O p-A m ps and  L inear In teg ra ted  C ircuits, Prentice H all, 4/e, 2010
5. R^F. C ough lin  & F redrick  D risco ll, O p era tio n al A m plifiers  & L inear In teg ra ted  C ircu its,

6 E d ition , PH I,2001
6. R o y  D . C. and S. B. Jain , L in ear In tegrated  C ircu its , N ew  Age In te rnationa l, 3/e, 2010
7. S ed ra  A . S. and K. C. Sm ith , M icroelec tron ic  C ircu its , 6/e, O xford U n iv e rsity  Press, 2013

Course Plan

Module Contents

D ifferen tia l am plifiers: D ifferen tia l a m p lif ie r  configurations u sing  
B JT , Large and sm all s ignal opera tions, In p u t resistance, V oltage 
ga in , C M R R, N on-ideal characteristics o f  d iffe ren tia l amplifier. 
F requency  response o f  d ifferen tia l am p lifie rs , C urren t sources, 
A c tiv e  load, C oncep t o f  cu rren t m irro r c ircu its , W ilsoncurren t 
m irro r  circuits (A nalysis  u sing  hybrid  ‘p i ’ m o d e l only).
O perational am plifiers: In troduction , B lo ck  d iag ram , Ideal o p -am p  
param eters, E qu ivalen t c ircu it, V o ltage  tra n s fe r  curve, Open loop  
op -am p  configurations, E ffec t o f  fin ite  o p en  loop  gain, B andw idth  
an d  slew  rate on c ircu it perfo rm ance

-am p w ith neg a tiv e  feedback: In troduction , F eedback

Hours
Sem .

Exam
Marks

15%

15%

PRINCIPAL
Neh'ii College of

Engineering and Research Centre
oan.oadv Thiruviiwamala. Thns^ur Dt 
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-

co n fig u ra tio n s, V oltage series feedback, V o ltag e  sh u n t feedback, 
P ro p e rtie s  o f  practical op-am p.

-Op-amp applications: Inverting and non inverting amplifier, DC 
an d  A C  am plifiers, S um m ing , Scaling and  av erag in g  am plifiers, 
In stru m en ta tio n  am plifier.

4

FIRST INTERNAL EXAMINATION

III
O p -am p  applications: V o ltage  to curren t co n v erte r, C urrent to 
v o lta g e  converter, In tegrator, D ifferen tia to r, P rec is io n  rectifiers, 
L o g  an d  antilog am plifier, P hase  shift and W ien  b rid g e  oscillators

7 15%

IV

A sta b le  and m onostable m u ltiv ib ra to rs, T ria n g u la r  and  saw tooth 
w a v e  generators, C om parato rs, Zero crossing  d e tec to r, Schmitt 
tr ig g e r

5

15%
A c tiv e  filters: A dvantages, F irst and second  o rd e r  low  pass, High 
p ass , B an d  pass and band  reject filters, D esig n  o f  filte rs  using 
B u tte rw o rth  approxim ations

5

SECOND INTERNAL EXAMINATION

V

S p ec ia lized  ICs and its applications:
T im e r IC 555 : A stable and  m onostab le  o p e ra tio n s , applications. 
A n a lo g  M ultipliers: In troduc tion , G ilbert m u ltip lie r  cell. 
V o ltag e  C ontrolled O sc illa to r IC A D 633 and  th e ir  applications.

3

20%

P h ase  L ocked  Loop -  O pera tion , C losed  loop  an a ly sis , Lock and 
c ap tu re  range, Basic b u ild ing  b locks, PL L  IC  565 , A pplications o f  
P L L  fo r A M  & FM de tec tio n  and F requency  m ultip lica tion , 
F req u en cy  division, F req u en cy  synthesizing .

4

M o n o lith ic  V oltage R egu la to rs - F ixed v o ltag e  regu la to rs, 78XX 
an d  7 9 X X  series, A d justab le  vo ltage  reg u la to rs , IC  723 -  Low 
v o lta g e  and  high voltage configurations, C u rren t boosting , Current 
lim itin g , Short circuit and  F o ld -back  p ro tec tion .

4

VI

D ata  C onverters: D /A  converter, S pecifica tions, W eigh ted  resistor 
type , R -2 R  Ladder type.

3 20%

A /D  C onverters: S pecifications, C lassifica tion , F la sh  type, 
C o u n te r  ram p type, S uccessive  app rox im ation  type , Single slope 
ty p e , D ual slope type, S am ple-and-ho ld  c ircu its .

5

END SEMESTER EXAM
Assignment

1. E xp la in  the  im portance  o f  frequency  com pensated  n e tw o rk s  in opamps 
and  th e  c o m m o n ly  used com pensation  techniques.

2. W rite  sh o rt n o tes  on  com m ercially  availab le  in teg ra ted  c ircu its  (Opamp, A D C , 
D A C , V C O , A nalog  m ultiplier, P L L  ) w ith  p in  ou ts an d  th e ir  im portant features

Question Paper Pattern (End Sem Exam)

Maximum Marks: 100 Time : 3 hours

T he questio n  p a p e r  shall consist o f  th ree  parts. P art A  co v ers  m odules I and  II, P art B covers 
m odules III an d  IV , and Part C covers m odules V  and  V I. E ach  part has three q uestions un ifo rm ly  

the tw o  m od u les  and each q u estio n  can have m ax im u m  four subdivisions. In  each  part, any  
, ttyp: q))estieas a re  to be  answ ered. M ark  patterns are as p e r  the syllabus w ith  m ax im um 60  %  for 

fo r  logical/num erical p rob lem s, d e riva tion  an d  proof.
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COURSE
CODE
EC205

COURSE NAME

ELECTRONIC CIRCUITS

L-T-P-
C

3-1-0-4

YEAR OF 
INTRODUCTION

2016
Prerequisite: Nil
Course objectives:

•  To develop th e  skill o f  analysis and design o f  various analog  circuits using d iscrete 
_______ electronic dev ices as per the sp ec ifica tio n s .______________________________________
Syllabus:
H igh pass and low  p ass  R C  circuits, D ifferentiator, Integrator, A nalysis  o f  BJT biasing  circuits, 
sm all signal analysis  o f  transistor configurations using sm all signal hybrid n m odel, low 
frequency and h ig h  frequency analysis o f  B JT  am plifiers, C ascade amplifiers, W ide band 
am plifiers, F eed b ack  am plifiers, O scillators, T uned  am plifiers, P o w er amplifiers, Sw eep circuits 
and m ultiv ibrators, tran sis to r voltage regulator, DC analysis o f  M O S F E T  circuits, sm all signal 
equivalent circuit, Sm all signal analysis o f  M O SFE T  am plifier circuits, Analysis o f  m ultistage 
M O SFET am plifiers___________________________ _______________________________________________
Expected outcome:

At the end o f  the  course, students w ill be able to analyse and  design the different 
electronic c la a i l s  asiap^discrete e lectron ic com ponents.________________________

Text Books: §  ■  3 1
• Sedra A. S. and  K. ELJbnith, M icroelectronic C ircuits, 6 /e, O xford University Press, 2013
• M illm an J. a J  GL H allias, Integrated Electronics, 2/e, M cG raw -H ill, 2010_______________

References:
1. N eam en D ., E lectron ic  Circuits - A nalysis and D esign, 3/e, TM H , 2007
2. R ashid  M . H ., M icroelectronic C ircu its - A nalysis and D esign , Cengage Learning, 2/e, 

2011
3. Spencer R . R . and  M . S. Ghausi, In troduction  to E lectron ic  C ircuit Design, Pearson, 2003
4. R azavi B ., Fundam entals o f  M icroelectronics, W iley, 2015 __________________________

Course Plan
Module

II

Course content (48 hrs)

RC C ircu its: R esponse o f  high pass and  low pass R C  circu its to 
sine, step, p u lse  and square w ave inputs, D ifferentiator, Integrator
B JT  b iasin g  circuits: Types, Q poin t, B ias stability, S tab ility  
factors, R C  coupled  am plifier and effect o f  various com ponents, 
C oncept o f  D C  and AC load lines, F ix ing o f  operating  point, 
C lassifica tion  o f  amplifiers____________________________________
Sm all s ig n a l analysis o f  CE, CB and  CC configurations using  small 
signal hyb rid  7t model (gain, input and output im pedance). Small 
signal analysis  o f  BJT am plifier circuits, Cascade am plifier

Hours Sem.
Exam
Marks

15

15

FIRST INTERNAL EXAM
"High frequency  equivalent c ircuits o f  BJT, Short c ircu it current 
gaib , c u to ff  frequency, M iller effect, A nalysis o f  h igh  frequency 
Tpspfrnse o f  C E , CB and CC am plifiers_________________________ _

15
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W ide band  am plifier: B road banding techniques, low frequency  
and h igh freq u en cy  com pensation, C aseode am plifier.

- 4

IV Feedback  am plifiers: Effect o f  positive and negative feedback  on 
gain, frequency  response  and distortion, Feedback topo log ies and

3 15

P R I N C I P A L
Nehru College of 
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Course
code

EC206

Course Name

C O M P U T E R  ORGANISATION

L-T-P - 
Credits
3-0-0-3

Year of 
Introduction

2016
Prerequisite: E C 207 L og ic  C ircu it Design

Course Objectives
• T o  im part kn o w led g e  in  com pu ter architecture.
• T o  im part kn o w led g e  in  m ach ine  language p rogram m ing .

T o develop  u n d ers tan d in g  o n  I/O accessing techn iques and m em o ry  structu res.

S y llab u s

Functional un its  o f  a c o m p u te r, A rithm etic c ircu its , P rocesso r a rch itec tu re , Instructions and  
addressing  m odes, E x ecu tion  o f  program , M icro a rch itec tu re  design  p ro cess , D esign  o f  da ta  p a th  
and con tro l units, I/O  a c ce ss in g  techniques, M em o ry  concepts, M em o ry  in terface, C ache and  
V irtual m em ory  concepts._______________________________________________________

Expected outcome .
The studen ts w ill be  able to:

i. U nderstand  the fu n c tio n a l un its  o f  a com puter
ii. Iden tify  the d iffe ren t ty p es  o f  instructions

iii. U nderstand  the v a rio u s add ressing  m odes
iv. U nderstand  the I/O  a d d re ss in g  system
v. C atego rize  the d iffe ren t ty p es  o f  m em ories

Text Books:
1. D av id  A . P atterson  an d  Jo h n  L. H ennessey, C o m p u ter O rg an isa tio n  and  

D esign , F ourth  E d itio n , M organ  K aufm ann

D avid  M oney  H arris , S a rah  L Harris, D ig ita l D esig n  and
C o m p u ter A rch itec tu re ,M  K aufm ann -  E lsev ie r, 2009__________________

References
1. C arl H am acher : “ C o m p u te r  O rganization  ” , F ifth  E d ition , M e G raw  Hill

2. John  P H ayes: “ C o m p u te r  A rchitecture and  O rg an isa tio n ” , M e G raw  H ill
3. W illiam  S tallings: “ C om puter O rganisation  and  A rch itec tu re” , P e a rso n  E ducation
4. A ndrew  S T an en b au m : “ Structured C o m p u ter O rg an isa tio n ” , P e a rso n  E ducation
5. C raig  Zacker: “ P C  H ard w are  : The C om plete  R efe ren ce” . T M H __________________

Course Plan

Module Contents Hours
Sem.

Exam
Marks

I

Functional un its  o f  a  com puter
A rithm etic  C ircu its : A dder-carry p ro p ag a te  adder, R ipp le  carry  
adder, B asics o f  c a rry  lo o k  ahead and p re fix  adder, S ubtractor, 
C om parator, A L U

4

15%
Shifters and ro ta to rs , M ultiplication, D iv isio n 3
N um ber System : R ev iew  o f  Fixed po in t &  F loating  po in t n u m b er 
system 1

II

A rch itectu re  : A sse m b ly  Language, In structions, O perands, 
R egisters, R e g is te r  se t, M em ory, C onstan ts

2
15%

M achine L an g u ag e: R-Type, I-T ype, J-T ype  In structions, 
In terpreting  m ach in e  language code

3

;;c tNG/~ f i r s t  i n t e r n a l  e x a m i n a t i o n

^  n f ^  
__ &_______

\
A ddressing  m o d es  -  Register only , Im m edia te , B ase, P C - 

te la q v e , P seudo - d ire c t [ j ,
3 15%

p r i n c i p a l
Nehru College of

Engineering anT Research Centra 
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M IPS m em ory  m ap, S tep s fo r executing a p ro g ram  - C om pila tion , 
A ssem bling , L ink ing , L o ad in g

3

P seudo  instructions, E x cep tio n s , Signed and  U n sig n ed  instructions, 
F loating  po in t in stru c tio n s

3

IV

M IPS M icroarch itec tu res  -  S tate elem ents o f  M IP S  p rocessor 1

15°/

D esign  p rocess and  p e rfo rm an ce  analysis o f  S ing le  cycle 
p rocessor, S ingle cy c le  d a ta  path , Single cycle  con tro l for R  -  ty p e  
arithm etic /log ica l in stru ctio n s.

3

D esign  p rocess and  p e rfo rm an ce  analysis o f  m ulti cycle  p rocessor, 
M ulti cycle data pa th , M u lti cycle control fo r R  -  type 
a rithm etic /log ica l in stru c tio n s.

3

SECOND INTERNAL EXAMINATION

V

l / u  system  -  A ccessin g  t / u  devices, M oaes or a a ta  transier, 
P rogram m ed I/O , In te rru p t d riven  I/O, D irec t M em o ry  A ccess, 
S tandard  I/O  in te rfaces -  Seria l port, Parallel p o rt, PC I, SC SI, and

USB.

3

ZUYi

M em ory  system  -  H ie ra rch y , C haracteristics and  Perfo rm ance 
analysis, S em ico n d u c to r m em ories (R A M , R O M , EPROIV 
M em ory  C ells -  S R A M  a n d  DRAM , in te rnal o rgan ization  o l 
m em ory  chip, O rg an iza tio n  o f  a m em ory unit.

)> 4 
a

VI

C ache M em ory  -  C on cep t/p rin c ip le  o f  cache  m em ory , C ache size, 
m app ing  m ethods -  d irec t, associated, set assoc ia ted , R ep lacem en t 
a lgorithm s. W rite  D o lic v -  W rite  through. W rite  back .

3
2l)%

V irtual M em ory  -  M em o ry  m anagem ent, S egm en ta tion , Paging, 
A ddress translation . P ag e  tab le . T ranslation look  aside  buffer.

3

END SEMESTER EXAM

Question Paper Pattern (End Sem Exam)

Maximum Marks: 100 Time : 3 hours
C A t U

The question  p ap e r shall co n sis t o f  th ree  parts. Part A  covers  m odules I an d  II, Part B covers 
m odules III and  IV , and  P art C  co v ers  m odules V and V I. E ach  p art has th ree  q u estio n s un ifo rm ly  
covering the tw o m odules and  each  q u es tio n  can have m ax im u m  fou r su bd iv is ions. In  each part, any  
two questions are to be answ ered . M ark  patterns are as p e r  the syllabus w ith  m ax im um 80  %  fo r 
theory and 20%  fo r lo g ica l/num erica l p rob lem s, derivation  and  proof.
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COURSE
CODE

COURSE NAME L-T-P-C YEAR OF 
INTRODUCTION

EC207 LOGIC CIRCUIT DESIGN 3-0-0-3 2016
Prerequisite^
Course objectives:

• To w ork w ith  a positional n u m b er system s and num eric representations
• To introduce basic postulates o f  B oo lean  algebra and show the correlation be tw een  B oolean

expression
• To outline the form al procedures fo r the analysis and design o f  com binational c ircu its and 

sequential circuits
• To study the  fundam entals o f  H D L
• To design and  im plem ent com binational circuits using basic  program m able b locks
•  To design and  im plem ent synchronous sequential circuits_______________________________

Syllabus:
Positional N um ber System s, B oolean algebra, Com binational Logic, H D L concepts ,D ig ita l ICs, 
Program m able Logic-D euioes^ equential Logic, Sequential C ircuits
Expected outcome:
T he student shouL 
l . Com pare various cu m b er system s and binary codes
2. Apply Boolean a ;ic c ircu it design
3. Design com binational and sequential c ircu its
4. Design and im plem ent digital system s using  basic program m able blocks
5. Form ulate various digital system s u sin g  H D L
Text Books:

1. Donald D  G ivone, D igital P rincip les and Design, Tata M cG raw  Hill, 2003
2, John F W akerly , D igital D esign  Princip les and Practices, Pearson Prentice H all, 2007 
References:

l .Ronald J Tocci, D ig ita l System s, P ea rso n  Education, 11th ed ition ,2010
2. Thom as L Floyd, D igital Fundam entals, Pearson Education, 8th edition 2009
3. M oris M ano, D ig ita l Design, P ren tice  H all o f  India, 3rd edition, 2002
4. John M Y arbrough, D igital Logic A pplications and: Design, C enage learning, 2009
5. D avid M oney H arris, Sarah L H arris, D ig ita l Design and C om puter A rchitecture, M o rg an

Kaufm ann -  E lsev ier, 2009____________________________________________________________
Course Plan

Modul
e

Course content (42 hrs) Hours Sem.
Exam
Marks

Of E

N um ber system s- decim al, b inary , octal, hexa decim al, base conversion

l ’s and 2 ’s com plem ent, signed num ber representation 
B inary arithm etic, binary subtraction  using 2 ’s com plem ent

^Iftjar>\podes (grey, BC D  and  Excess-3), Error detection  and correcting 
coddsr P,arity(odd, even), H am m ing  code (7,4), A lphanum eric codes : 
A S C lfe  I

15
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II Logic expressions, B oolean law s, D uality , De M organ's law , Logic 
functions and gates

2 15

Canonical form s: SOP, POS, R ea lisa tio n  o f  logic expressions using  K- 2 ■
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m ap (2,3,4 variab les)
Design o f  com binational circuits -  adder, subtractor, 4 bit 
adder/subtractor, B C D  adder, M U X , D E M U X , Decoder,BCD to 7 
segment decoder, Encoder, P riority  encoder, Com parator (2/3 bits)

4

FIRST INTERNAL EXAM
III Introduction to H D L  : Logic descrip tions u sing  HDL, basics o f  

m odeling (only for assignm ents)
2 0

Logic fam ilies and  its characteristics: L og ic  levels, propagation delay, 
fan in, fan out, no ise  im m unity  , p o w er d issipation , TTL subfam ilies

1 15

NAND in T T L  (to tem  pole, open co llec to r and tri-state), 
C M O S:N A N D , N O R , and N O T  in C M O S , Com parison o f  logic 
families (T T L ,E C L ,C M O S) in term s o f  fan-in , fan-out, supply voltage, 
propagation delay, logic voltage and  curren t levels, pow er d issipation  
and noise m argin

2

Program m able L ogic devices - R O M , P L A , PA L, im plem entation o f  
simple circuits u sing  PLA

2

IV Sequential circu its - latch, flip flop ( SR , JK , T, D), m aster slave JK  FF, 
conversion o f  FFs, excitation  tab le  and  characteristic  equations

3 15

Asynchronous and synchronous co u n te r design, mod N  counters, 
random  sequence generator

5

SF.GOND IN T E R N  AT EXAM

V Shift R egisters - SIPO , SISO, PISO , P IP O , Shift registers w ith  parallel 
LOAD/SLIII’T
Shift registe? Jea&iSf - R ing C oun ter an d  Johnson  Counter

3 20

M ealy aria M< a n  m odels, state m ach in e  n o ta tio n s, state diagram , state 
table, tranaBOT?$EDfe, excitation table, s ta te  equations

3

V I Construction o f  sta te  diagram  -  up do w n  counter, sequence detec to r 3 20
Synchronous sequential circuit design  - S tate  equivalence 2

State reduction -  equivalence classes, im plication  chart 2

END SEMESTER EXAM
Assignments:

1. Sim ple com binational circuit design using  M U X ,D EM U X , PLA  & PA L
2. H D L  sim ulation o f  c ircuits like sim ple A L U , up-dow n counter, linear feedback shift reg ister, 

sequence generator

Question Paper Pattern

T h e question  paper consists o f  three parts. P art A  covers m odules I and II, Part B covers m odu les III and 
IV  an d  Part C covers m odules V and VL E ach  p a rt has three questions. E ach  question have a m axim um  
o f  fo u r subparts. A m ong the  three questions o n e  w ill be a com pulsory  question covering  bo th  the 
m odu les  and the rem aining tw o questions w ill b e  as one question from  each  m odule, o f  w h ich  one is to 

ijAg^odwNfork pattern  is according to  the sy llabus w ith m axim um  50 %  for theory, derivation , p roo f 
l/num erical problem s.
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Course
code

Course Name L-T-P - 
Credits

Year of 
Introduction

EC208 ANALOG COMMUNICATION ENGINEERING 3-0-0-3 2016
Prerequisite: EC205 E lectron ic  C ircuits

Course Objectives
•  T o  study  the concepts and  types o f  m o d u la tio n  schem es.
•  T o  study  different ty p es o f  rad io  tran sm itte rs  an d  receivers.

• To study the effects o f  noise in analog com m unication systems. 
T o  im part basic know ledge on public telephone system s.

Syllabus
E lem en ts  o f  com m unication  system , N eed  fo r m o d u la tio n , N oises, A m p litu d e  M o d u la tio n , 
A m p litu d e  m odulator c ircu its , D em odu la to r c ircu its , A M  transm itters, T y p es  o f  A M , A n g le  
m o d u la tio n : principles o f  frequency  m o d u la tio n , p h a se  m odulation , A M  and  FM  R ece iv e rs, 
F req u en cy  m odulator c ircu its , F M  transm itte rs , F M  receiver, N oise in  A M  and FM  system s, 
P u b lic  te lep h o n e  system s, standard  te lephone set, co rd le ss  telephones._____________________________

Expected outcom e.
T he s tu d en ts  w ill be able to:

un d erstan d  the d iffe ren t analog  m o d u la tio n  sch em es.1.
ii.

iii.
iv.

un d erstan d  the fu ndam en ta l ideas o f  n o ise s  a n d  its effect in co m m u n ica tio n  system s, 
ex p la in  the princip le and  w ork ing  o f  an a lo g  tran sm itte rs  and receivers, 
k n o w  the basic idea o f  te lephone system s.

Text Books:
1. D en n is  R oody and Jo h n  C oolen , E lec tro n ic  C om m unication , P earson , 4 /e, 2011.
2. G eo rg e  K ennedy, E lec tron ic  C o m m u n ica tio n  S ystem s, M cG raw H ill, 4 /e, 2008.
3. T o m asi, E lectronic C o m m u n ica tio n s S y s te m , P earson , 5/e, 2011.

References:
1. B lak e , E lectronic C o m m u n ica tio n  system , C en g ag e , 2/e, 2012:
2. S im o n  Haykin, C o m m unica tion  S ystem s, W ile y  4 /e, 2006.
3. T au b , Schilling, Saha, P rincip les o f  co m m u n ic a tio n  system , M cG raw  H ill, 2013.
4. T o m asi, A dvanced E lectro n ic  C o m m u n ica tio n s  System s, Pearson, 6 /e, 2012.

Course Plan

Module
• i ,

Contents Hours
Sem.

Exam
M arks

I

Introduction , E lem en ts  o f  co m m u n ica tio n  system s, N eed for 
m odulation

2

15%N oise in com m unica tion  system , T h e rm a l n o ise  (w hite noise), 
Shot noise, P artitio n  noise , F lick e r n o ise , B u rs t noise, Signal to 
no ise  ratio, N o ise  factor, N o ise  tem p era tu re , N arrow  band noise.

3

II

A m plitude m odula tion : S inusoidal A M , M od u la tio n  index, 
A verage pow er, E ffec tive  vo ltage  an d  cu rren t, N onsinusoidal 
m odulation.

4
15%

A m plitude m o d u la to r circu its, A m p litu d e  dem odula to r c ircu its, 
A M  transm itters, N o ise  in A M  S ystem s.

5

FIRST INTERNAL EXAMINATION
.S ing le  S ideband M odulation : P rin c ip le s , B alanced  m odula to rs, 
.S ing ly  & doub ly  balanced  m o d u la to rs , S S B  generation, F ilte r 
(taethod, Phasing  m ethod  & T hird  m e th o d , SSB  reception, 
M odified  SSB system s, P ilo t ca rrie r S S B  &  ISB, C om panded SSB .

6 15%
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IV

A n g le  m odulation: F requency  m odula tion , S in u so id a l FM, 
F req u en cy  spectrum , M odula tion  index , A v erag e  power, N o n 
sinusoidal modulation, Deviation ratio, Comparison of AM  and
FM .

4

- 15°/c
A M  &  FM  R eceivers: S uper he te rodyne  rec e iv e r, Tuning range, 
T rack ing , Sensitiv ity  and  gain, Im ag e  rejection, D ouble 
conversion , A djacent channel selectiv ity , A u to m atic  G ain C ontrol 
(A G C ).

4

SECOND INTERNAL EXAMINATION

V

P h ase  m odulation, E q u iv a len ce  b etw een  P M  an d  FM , Sinusoidal 
p h ase  m odulation, D ig ita l phase m odula tion .

3 20°/c

A n g le  m odulator C ircu its: V aracto r d iode  m o d u la to rs , T ransistor 
m odula to rs.
F M  Transm itters: D irec t and  Ind irect M eth o d s.

3

VI

A n g le  m odulation  detec to rs, S lope d e tec to r, B alanced  slope 
d e tec to r, F oster-S eeley  d isc rim ina to r, P L L  dem odulator, 
A u to m atic  F requency  C ontro l (A FC ), A m p litu d e  lim iters, N oise in

F M  system s, P re-em phasis  and D e-em phasis .

4

20%

Telephone sysiems. standard idepho ite  set, basic call procedures 

an d  tones, DTM F, co rd less  telephones.
4

END SEMESTER EXAM

Assignment
Study  o f
1. T h e  te le p h o n e  circuit - L ocal su b scrib er loop, P r iv a te -lin e  circuits, V o ice-frequency  

c ircu it a rrangem ents.

2. T h e  p u b lic  telephone ne tw ork  - Instrum ents, L o ca l lo o p s, T runk circuits an d  exchanges,
L ocal cen tra l exchanges, A u to m ated  cen tral o ffice  sw itch es  and exchanges.

Question Paper Pattern (End Sem Exam)

Maximum Marks: 100 Time : 3 hours

T he q u estio n  p a p e r shall consist o f  th ree parts. P a r t A  covers m odules I and  II, Part B co v ers  
m odu les III an d  IV , and Part C covers  m odules V  an d  V I. E ach  part has th ree  questions u n ifo rm ly  
covering  th e  tw o  m odules and each  question  can  have  m ax im u m  four subdiv isions. In each part, any  
tw o q u estio n s  a re  to  be answ ered. M ark  patterns are  as p e r  the syllabus w ith  m ax im um  60 %  fo r 
theory  and  4 0 %  fo r log ical/num erical p rob lem s, d e riv a tio n  an d  proof.

p r i n c i p a l
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ELECTRONICS AND COMMUNICATION ENGINEERING

ECT 203 LOGIC CIRCUIT DESIGN CATEGORY L T P CREDIT
PCC 3 1 0 4

Preamble: T h is  co u rse  aim s to im part the  basic  kn o w led g e  o f  logic circuits and enable  
students to  ap p ly  it to design a d ig ital system .

Prerequisite: E S T 1 3 0  Basics o f  E lectrica l and E lectron ics E ng ineering

Course Outcomes:
1 !  . , ,  . . . , 
A fter the com pletion  o f  the course  the  s tu d en t will be able to

I. 4. \

CO 1 E x p la in  the  elem ents o f  d ig ita l system  ab strac tio n s su c h  its digital rep resen ta tions o f  
in fo rm atio n ; digital logic and  Bioolean a lgeb ra  .

CO 2 C rea te  an  im plem entation  o f  a com binational log ic  function  described b y  a tru th  table 
u sing  and /o r/inv  gates/ m uxes

CO 3 C o m p are  d ifferen t types o f  log ic  fam ilies w ith  re sp e c t to  perform ance and  efficiency

CO 4 D esig n  a sequential logic c ircu it using  the basic  b u ild in g  blocks like flip -flops

CO 5 D esig n  and  analyze com bina tiona l and sequen tia l lo g ic  circuits through 
V erilo g  m odels.

ga te  level

Mapping of course outcomes with program outcomes

P
0
1

PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9J ap
0

p
0
1 1

PO 12

lu
CO 1 3 3
CO 2 3 3 3 *
CO 3 3 3
CO 4 3 3 3
CO 5 3 3 3 3 „  !7*c - m *

Assessment Pattern

p  \
I Cii* J

y Mark distribution
% \ V  A .'- /

Bloom’s Category Continuous Assessment Tests End Semester Examination
1 -■ n d  2

Remember 10 10 10
Understand 20 20 20
Apply 20 20 , . 70

^Analyse _____ I___
,E^aJuate ____ d _______ Lb__

Xotrf Marks
• /

CIE ESE ESE Duration
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Continuous Internal Evaluation Pattern:

Attendance : 10 marks
Continuous Assessment Test (2 numbers) : 25 marks 
Course project : 15 marks
It is mandatory that a course project shall be undertaken by a student for this subject. The course 
project can be performed either as a hardware realization/simulation of a typical digital system using 
combinational or sequential logic. Instead of two assignments, two evaluations may be perfonned on 
the course project along with series tests, each carrying 5 marks. Upon successful completion of the 
project, a brief report shall be submitted by the student which shall be evaluated for 5 marks. The 
report has to be submitted for academic auditing. A few samples projects are given below:
Sample course projects:
1. M-Sequence Generator Psuedo random sequences are popularly used in wireless communication.
A sequence generator is used to produce pseudo random codes that are useful in spread spectrum 
applications. Their generation relies on irreducible polynomials. A maximal length sequence generator 
that relies on the polynomial P (D) = D7 + D3 + 1, with each D represent delay of one clock cycle.

0 An 8-bit shift register that is configured as a ring counter may be used realize the above 
equation.

0 This circuit can be developed in verilog, simulated, synthesized and programmed into a tiny 
FPGA and tested in real time.

(3 Observe the M-sequnce from parallel outputs of shift register for one period . Count the 
number of 1 s and zeros in one cycle.

0 Count the number of runs of Is in singles, pairs, quads etc. in the pattern.
2. BCD Subtractor

0 Make 4 -bit parallel adder circuit in verilog.
0 Make a one digit BCD subtracter in Verilog, synthesize and write into a tiny FPGA.
0 Test the circuit with BCD inputs.

3. Digital Thermometer
0 Develop a circuit with a temperature sensor and discrete components to measure and dispaly 

temperature.
0 Solder the circuit on PCB and test it.

4. Electronic Display
0 This display should receive the input from an alphanumeric keyboard and display it on an 

LCD diplay.
0 The decoder and digital circuitry is to developed in Verilog and programmed into a tiny 

FPGA.
5. Electronic Roulette Wheel

0 32 LEDs are placed in a circle and numbered that resembles a roulette wheel.
0 A 32-bit shift register generates a random bit pattern with a single 1 in it.
0 When a push button is pressed the single 1 lights one LED randomly.
0 Develop the shift register random pattern generator in verilog and implement on a tiny FPGA 

and test the circuit.
Carry Look Ahead Adder

the circuit of a three bit carry look ahead adder, 
the verilog code for it and implement and test it on a tiny FPGA. item

with a parallel adder. p  p  | |sj c  IP A L
Nehru College of

Engineering and Research Centre
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ELECTRONICS AND COMMUNICATION ENGINEERING 

E nd  Sem ester E xam ination  P a tte rn :  There will be two parts; Part A and Part B. Part A contain 10 
questions with 2 questions from  each module, having 3 marks for each question. Students should 
answer all questions. Part B contains 2 questions from each module o f  which student should answer 
any one. Each question can have maximum 2 sub-divisions and carry 14 m arks. The questions on 
verlog modelling should not have a credit more than 25%  o f  the whole mark.

Course Level Assessment Questions
* I I A  r% |  \  |  | |  | a A  | A t *

Course Outcome 1 (C O l) : Number Systems ana Codes

1. C onsider the signed  b in a ry  num bers A = 0 1000110  and B — 1101001 I w here  B is in 2 ‘s 
co m p lem en t form . Hind th e  v a lu e  oftH e fo llow ing  m athem atical ex p re ss io n  (i) A  + B (ii) 
A - B

2. P erfo rm  the fo llow ing  operations|(i)D 9C E i6-® E D A i6 (ii) 6575x-5732s
3. C onvert decim al 6 ,514  to  b o th  BCD and A SC II codes. For A S C II, an  even  parity b it is to 

be appended  at the left.

Course Outcome 2 (C 02) : Boolean Postulates and combinational circuits

1. D esign  a m agn itude  c o m p a ra to r  to com pare tw o 2 -b it num bers A  =  A iA o and  B = BiBoB
2. S im p lify  using  K -m ap  F (a .b .c .d ) = E  m (4.5,7.8,9,1 1.12.13.15)
3. E xp la in  the o p era tio n  o f  a  8x1 m ultip lexer and  im p lem en t the fo llo w in g  u s in g  an 8x1

m ultip lexer F(A , B, C ,D )  =  E m  (0, 1, 3, 5 ,6 ,  7, 8 9, 11, 13. 14)

Course Outcome 3 (C 03) : Logic families and its characteristics

1. D efine  the term s n o ise  m arg in , propagation  de lay  and  pow er d iss ip a tio n  o f  logic fam ilies. 
C om pare  T T L  and  C M O S  logic fam ilies show ing  the values o f  a b o v e  m entioned  term s.

2. D raw  the c ircu it and  ex p la in  the  operation o f  a T T L  N A N D  gate
3. C om pare  T T L , C M O S  lo g ic  fam ilies in term s o f  fan-in , fan -ou t a n d  su p p ly  voltage

Course Outcome 4 (C 04) : Sequential Logic Circuits

1. R ea lize  a T  flip -flop  u s in g  N A N D  gates and ex p la in  the opera tion  w ith  tru th  table, 
excita tion  tab le  an d  ch a rac te ris tic  equation

2. E xp la in  a M O D  6 a sy n ch ro n o u s  counter using  JK  F lip  Flop
3. D raw  the logic d iag ram  o f  3 bit PIPO shift reg is te r  w ith  L O A D /S H IF T  control and 

exp la in  its w ork ing
2 0 1  • ;

Course Outcome 5 (C 05) : Logic Circuit Design using HDL

1. D esign  a 4 -to -l m ux  u s in g  gate  level V erilog  m odel.
| i g n  a verilog  m odel fo r  a hald adder c ircu it. M ake a one bit full a d d e r  by connecting  

I f  adder m odels.
jp co n cu rren t s ig n a l assignm ent versus sequen tia l signal assig n m en t.

Motiqle lyN um ber Systems and Codes:
/

PR IN C IP A L
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B inary  and  hexadecim al n u m b e r  system s; M ethods o f  base co n v ers io n s; B inary  and 

hexadecim al arithm etic; R ep resen ta tio n  o f  signed  num bers; F ixed  a n d  floating  po in t 

num bers; B inary  coded d ec im al codes; Gray codes; E xcess 3 code. A lp h an u m eric  codes:

A SCII. B asics o f  verilog  — b asic  language elem ents: iden tifiers, data  o b jec ts , scalar da ta  

types, operators.

i
Module 2: Boolean Postulates and Fundamental Gates h  i

B oolean postu la tes and  law s -  L o g ic  Functions and  G ates D e-M o rg an ’s T h eo rem s, Principle 

o f  D uality , M in im ization  o f  B o o lean  expressions. Sum  o f  Products (S O P ), P ro d u c t o f  Sum s
] ; I j *1. t |  i  ^ #

(PO S), C anon ical fonns, K a rn au g h  m ap M irifm iza tion fM odeling  in v erilo g , Im plem entation
.

o f  gates w ith  sim ple verilog  co d es.

h g ________________________
Module 3: Combinatorial and Arithmetic Circuits

C om binato ria l L ogic S y stem s - C om parators, M ultip lexers, D em u ltip lex e rs , Encoder, 

D ecoder. H a lf  and Full A d d e rs , Subtractors, Seria l and  Parallel A d d ers , B C D  A dder. 

M odeling and sim ulation  o f  co m b in a to ria l circuits w ith  v e rilo g  codes at th e  g a te  level.

Module 4: Sequential Logic Circuits:

B uilding b locks like S-R, JK  an d  M aster-S lave JK  FF, E dge triggered  FF , C onversion  o f  

F lipflops, E xcita tion  tab le  an d  characteristic  equation . Im p lem enta tion  w ith  verilog  codes.

R ipple and S ynchronous c o u n te rs  and  im plem entation  in  verilog , S hift reg is te rs-S IP O , SISO,

PISO , P IPO . S hift R eg isters w ith  para lle l[L oad /S h ift, R ing  co u n te r and  Jo h n so n s  counter.
S 11

A synchronous and S ynch ro n o u s co u n te r design, M od  N  counter. M o d e lin g  an d  sim ulation  o f  

flipflops and  counters in  verilog .

Module 5: Logic families and its characteristics:

I  .v  ,
TTL , E C L , C M O S - E lectrica l characteristics o f  log ic  ga tes -  logic levels an d  no ise  m argins,

fan-out, p ropagation  delay , tran s itio n  tim e, pow er consum ption  and p o w e r-d e la y  product.

:r - c ircu it d e sc rip tio n  and  operation; C M O S  inverter - c irc u it descrip tion  and

Itructure and o p e ra tio n s  o f  TTL and C M O S  gates; N A N D  in T T L  ai^dl?£^10S,

NOR in CMOS. P R IN C IPA L
Nelv-u College of

engineering anrl Research Cent»fe
' i ■. ■. ' .  Th iruvilw arr,3 la . T lm SoUf 01

ano M.M., Ciletti M.D., “Digital Design”, Pearson India, 4th Edition. 2006 Pin 68o 597 Kerala

2. D .V . H all, “D igital C ircu its  and System s” , T a ta  M cG raw  H ill, 1989 
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3. S. B row n, Z. V ranesic, “ F undam en ta ls  o f  D igital L og ic  w ith  V erilog  D e s ig n ” ,
M cG raw  H ill

4. S am ir P aln ikar“V erilog  H D L : A G uide to D igital D esign  and S y n th e is” , SunSoft 
P ress

5. R .P . Jain , “M odern  d ig ital E lec tro n ics”, Tata M cG raw  H ill, 4th ed ition , 20 0 9

Reference Books I 5 r
‘A  ! : ; A  i i i  l i n m

1. W .H . G othm ann , “D igital E lec tron ics = An in troduction  to theory  and p rac tice” . PHI, 
2 nd ed ition  ,2006

2. W akerly; J.R .,."D igital D esign: P rincip les anu P ractices."  Pearson Ind ia , 4 th  2008

< i \  i i  s y 1— O *  s ,  i
3. A. A nan thakum ar / ’F u n d am en ta ls  o f  D igital C ircu its” ,^Prentice H all, 2nd  ed ition , 

2016
4. F letcher, W illiam  I., A n  E ng ineering  A pproach to D ig ita l D esign, 1st E d itio n , 

P ren tice  H all India, 1980

Course Contents and Lecture Schedule

No
1
1.1

1.2
1.3
1.4
1.5

1.6

2.1

2.2

T opic N o . o f  Lectures
Number Systems and Codes:
B inary , octal and h ex ad ec im al num ber system s; M ethods o f  base
conversions;
B inary , oc ta l and h ex ad ec im al arithm etic;
R ep resen ta tio n  o f  s igned  nu m b ers; Fixed and  flo a tin g  p o in t num bers;
B inary  coded  decim al co d es; G ray  codes; Excess 3 code  :
E rro r de tec tion  and c o rre c tio n  codes - parity check  codes and  H am m ing  

code-A lphanum eric  co d es:A S C II_______________________________________
V erilog  basic  language e lem en ts: identifiers, d a ta  ob jects, scalar da ta  types, 
opera to rs

Boolean Postulates and Fundamental Gates:
B oolean  postu lates and law s -  L ogic Functions and  G ates, D e -M o rg an ’s 
T heorem s, P rincip le  o f  D u a lity  ~ n *  -i_______ _________________
M in im iza tion  o f  B o o lean  expressions', Sum  o f  P roducts (SO P), P ro d u c t o f  
Sum s (PO S)________________  :: ______ ______ ___________________________
C anon ical form s, K a rn au g h  m ap  M inim ization
G ate level m odelling  in  V erilog : Basic gates, X O R  using  N A N D  and  N O R

ibinatorial and Arithmetic Circuits

'C o m b inatorial Logic S y stem s - Com parators, M ultip lexers, D em ultip lexers 
E ncoder, D ecoder, H a lf  an d  F u ll Adders, S ub trac to rs, Serial and P ara lle l 

A d d e rs , B C D  A dder

Download Syllabus and Study Materials from WWW.KT PgrTip-1
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3.3 G ate leve l m odelling  co m b in a tio n a l logic circuits in  V erilog : h a lf  adder, fu ll 
adder, m ux , dem ux, decoder, en co d er

3

4 Sequential Logic Circuits:
4.1 B uild ing  b locks like S-R , JK  an d  M aster-S lave JK  FF, E dge  triggered  FF 2
4.2 C onversion  o f  F lipflops, E x c ita tio n  table and characteristic  equation. l
4.3 R ipple and  Synchronous co u n te rs , Shift reg isters-S IP O .S IS O ,P IS O ,P IP O 2
4.4 Ring c o u n te r  and Johnsons co u n te r, A synchronous and Synchronous

1 f r* % j 
coun ter design

3

4.5 M od N counted, R andom  S eq u en ce  generator 1
4.6 M odelling  sequential logic c ircu its  in Verilog: flip flops, counters 2

I | . • | M  - M  A M I I ' .  - i  |
5 Logic families and its characteristics:

I D l  V  f  A  . I '■
5.1 T T L ,E C L ,C M O S - E lectrical characteristics o f  logic gates ^  logic levels 

noise m arg in s, fan-out, p ro p ag a tio n  delay, transition  tim e, pow er 
consum ption  and  p o w er-d e lay  p roduct.

and 3

5.2 TT L  in v erte r - c ircu it d e sc rip tio n  and  operation 1
5.3 C M O S in v erte r - c ircu it d esc rip tio n  and operation 1
5.4 S tructure an d  operations o f  T T L  and  CM OS gates; N A N D  in  T T L , N A N D  

and N O R  in  C M O S.

2

M

P R IN C IP A L
Nehru College of

Engineering arid Research Centre
'arv.padv Tniruvilwamala. Thris^ur Dt 

Pm 680 597 Kerala
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Simulation Assignments (ECT203)

T h e  fo llo w in g  s im u la tio n s  c a n  be  d o n e  in Q U C S , K iC ad  o r PSPICF..& ■ 1 p  \ T ’ t it 4
i i * I I % U  I l k  | k  < i  j -i A ; A f  ji r \  i > i • ' l w n  i , . i t  j V i

B C D  A d d er
! E  ( f _ |  K  ! I | i t  , {

•  R e a liz e  a  one  b it p a ra lle r  ad d er, s im u la te  a n d  tes t it.

•  C a sc a d e  fou r such  a d d e rs  to  fo rm  a  fo u r  b it parallel adder

-  S im u la te  it and m ak e  it in to  a su b c irc u it.

•  D e v e lo p  a  one d ig it B C D  ad d er, b a sed  o n  th e  subcircu it, s im u la te  an d  tes t it 

B C D  S u b tra cto r

•  U se  th e  above  4 -b it a d d e r  su b c ircu it, im p le m e n t and  s im u la te  a  o n e  d ig it B C D  su b tra c to r .

-  T e s t  it w ith  tw o  B C D  in p u ts

L o g ic  Im p lem en ta tio n  w ith  M u ltip lex er

•  D e v e lo p  an  8 : 1 m u lt ip le x e r  u sing  g a te s , s im u la te , tes t and  m a k e  it in to  a  su b c irc u it .

• U s e  th is  su b c irc u it  to  im p le m e n t th e  lo g ic  fu n c t io n /(z ( , B, C )  =  ^  m {\, 3 ,7 )

M o d ify  th e  tru th  ta b le  p ro p e r ly  an d  im p le m e n t  th e  lo g ic  f u n c t i o n / ^ ,  B, C, D ) — m (  1,4 , 1 2 ,1 4 ) 
u s in g  o n e  8 : 1 m u lt ip le x e r .

. .*/*
B C D  to  Seven  S egm en t D eco d er

«  .  .  .

-  D e v e lo p  a B C D  to  s e v e n  seg m en t d e c o d e r  u s in g  gates and  m a k e  it in to  a su b c irc u it.

•  s im u la te  th is  an d  te s t  it H '



i Ac&aCj

NEHRU COLLEGE OF ENGINEERING AND RESEARCH CEN
(NAAC Accredited)

(Approved by AICTE, Affiliated to APJ Abdul Kalam Technological University, Kel
S i r i c a  1 9 6 8

^ K T U  Students

ELECTRONICS AND COMMUNICATION ENGINEERING
S y n c h r o n o u s  C ounters

•  D e s ig n  a n d  d eve lop  a  4 -b it  sy n c h ro n o u s  c o u n te r  u s in g  J-K  flip -flo p s.

* P e rfo rm  d ig ita l s im u la tio n  an d  o b se rv e  th e  t im in g  d iag ram  and tru th  tab le .

S eq u en ce G enerator

* C o n n e c t  D  flip -flops to  re a liz e  an d  8 -b it s h if t  r e g is te r  and  m ake it in to  a  subc ircu it.

Hi f ' ? Jj» | " | ' £ . I _
• s e q u e n c e  g e n e ra to r  th a t  r e l ie s  o n  th e  p o lv n o m ia l  PVD) — Btr$D 3  T  1 , .w ith  e a ch  D  r e p r e s e n t

d e la y  o f  o n e  c lo c k  c y c le  ! * ’ -** K

• S im u la te  and  o b se rv e  th is  m ax im a l len g th  p s I .e u a o  ran d o m sequence .

T ran sfer  C haracteristics o f  T T L  and C M O S In verters

D e v e lo p  a  standard  T T L  c irc u it  an d  p e rfo rm  s w e e p  sim u la tion  and  o b s e rv e  the  tra n s fe r  c h a r 
a c te r is tic s . C o m pu te  th e  th re sh o ld  v o lta g e  a n d  n o ise  m argns.

D e v e lo p  and  sim u late  s ta n d a rd  C M O S  in v e r te r  c ir c u it  and perfo rm  s w e e p  s im u la tio n  a n d  
o b s e rv e  th e  transfe r c h a ra c te r is tic s . C o m p u te  th e  th re sh o ld  vo ltage  a n d  n o ise  m arg ins.
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M od el Q u estio n  P ap er

A P J  A b d u l K a la m  T e c h n o lo g ic a l U n iv ersity

* i  IThird Semester 8 Tech Degree Examination
’r  ■ - | J  k  | i ^  |  ^  j

Branch; Electronics and Communication
S J  . i / . I

C ourse- E C T  203 L o g ic  C ircu it D esign  

T im e: 3 Hrs M ax. M arks: 100

P A R T  A ..........
Answer A ll Questions

1 C o nvert 2 0 3 .5 2 io  to  b in ary  an d  h e x a d e c im a l. (3) K i
2 C o m p are  b itw ise  a n d  log ica l v e r ilo g  o p e ra to rs (3) K i
3 P rove tha t N A N D  an d  N O R  a re  n o t  a s so c ia tiv e . (3) k 2
4 C o nvert the  e x p re s s io n  A B C D  E A B C + A C D  to m in term s. (3) k 2
5 D efine expressions in V erilog  w ith  ex am p le . (3) k 2
6 E xpla in  the w o rk in g  o f  a d e c o d er. (3) K i

7 W h at is race  a ro u n d  c o n d itio n ? (3) K i
8 C onvert a  T  f lip -f lo p  to  D flip -f lo p . (3) k 2
9 D efin e  fan -in  a n d  fan -o u t o f  lo g ic  c irc u its . (3) k 2
10 D efin e  no ise  m a rg in  and  hovy_can y o u  c a lc u la te  it? (3) k 2

i - * n

P A R T  B
Answer one question from  each module. Each question carries 14 mark.

M L'i_ a . ‘ i f  i H

M od u le  I

Subtract 4 6 io  from  lOOio u s in g  2 ’s com plem ent arithm etic. 
G ive  a b r ie f  d e sc r ip tio n  o n  k e y w o rd s  a n d  iden tifiers  in 
ilog w ith exam ple.

(8) K 2

O R

1

PRINCIPAL
Nehru College of 

:ngineerinc! and Research Centre
■ ^ampadv Thtfuv:!wa’na>a. Thiisour Dt 

Pm 680 5S0 Kerala
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1 2 (A ) E xp la in  the f lo a tin g  an d  fixed  p o in t rep re se n ta tio n  o f  n u m 
bers

1 2 (A ) E xp la in  the d if fe re n c e s  b e tw een  p ro g ra m m in g  lan u g u ag es  
a n d  H D L sA P A B ] ..)U i KA1A M

Module II

h t  H M l  . K  A
! i -  i l

13(A ) S im p lify  u sing  K -rh ap  , J ,
i  I V i  1 ^  y  , ,

f{A , B, C, ZD) — m m ,  5 7. 8, 9 , 1 1, 12. 13, 15)

u s in g  K -m aps
13(B ) W rite a  V erilog  c o d e  fo r im p le m e n tin g  a b o v e  function

(8 ) K 2

(6 ) K 2

(7 ) ^ 3  

(7 ) K 3

O R

14(A )
1 4(B )

W rite  a  V erilo g  c o d e  to  im p le m e n t th e  b a s ic  gates. 
R ed u ce  the  fo llo w in g  B o o lean  fu n c tio n  u s in g  K -M ap  an d  
im p lem en t.th e  s im p lif ie d  fu n c tio n  u s in g  th e  logic ga tes

f lA ,  B, C, D )  =  (0. 1, 4, 5. 6. 8. 9. 10, 12, 13, 14)

(7)
(7)

K 3
k 3

Module III

15(A ) D esign  a 3 -b it m a g n itu d e  c o m p a ra to r  c irc u it. (8 ) K 3
15(B ) W rite  a  V erilo g  d e sc r ip tio n  fo r a  o n e  b it fu ll adder c ircu it. (6 ) K3

OR

16(A )
16(B )

W rite  a  v erilo g  c o d e  to  im p le m e n t 4:1 m u ltip lex e r 
Im plem ent th e  lo g ic  fu n c tio n

f i A , B , C ) =  m(Q, 1 . 4 . 7 )  

u sin g  8 : 1 an d  4  : 1 m u ltip le x e rs .

(6 ) K 3 
(8 ) K 3

PRINCIPAL
Nehru College of

'"nqineerinci and Research Centif'
' ti'tipadv Tturuvil-A'amala Thrisdir D' 
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17

M o d u l e  I V

_ - i . -«■_ . i ■   V ■ ■ _ .— *
D e s ig n  M O D  12 a s y n c h ro n o u s  c o u n te r  u s in g  T  flip-flop .
f  I ' ! t ~ \ I M  I f \  1 ■1i

O R

(1 4 ) K 3

18(A ) E x p la in  the o p e ra tio n  o f  M aste r  S la v e  JK  flip flo p . 
18 (B ) D e riv e  the oup u t Q„+ i  in  T e rm s o f  J„, K„ a n d  Qn

M o d u l e  V

(7 ) K 3 
(7 ) K 3

19(A ) E x p la in  in detail a b o u t T T L  w .th  o p e n  c o lle c to r  ou tput c o n 
fig u ra tio n .

19(B ) D ra w  an EC L b a s ic  g a te  an d  ex p la in .' m
O K

2 0 (A ) D em o n s tra te  the  C M O S  lo g ic  c irc u it c o n fig u ra tio n  and c h a r
a c te ris tic s  in d e ta il.

2 0 (B ) C o m p a re  the c h a ra c te r is tic s  fea tu re s  o f  T I L  a n d  ECL d ig 
ita l log ic  fam ilies

V -1

(8 ) K 2 

(6 ) K 2

(8 ) K 2

(6) K2

P R I N C I P A L
Nehru College of 

"nqinoering and Research Centre 
mpadv Tniruvilwamala. Thrisour Ot 
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COURSE
CODE
EC302

COURSE NAME
Digital Communication

L-T-P-C
4-0-0-4

YEAR OF 
INTRODUCTION

2016
Prerequisite: EC 204 S ignals and  System s, EC 208 A nalog  C o m m u n ica tio n

Course Objectives:
•  To understand  th e  concep t o f  D ig ita l rep resen ta tion  o f  an a lo g  sou rce
•  To understand  the  Perform ance co m p ariso n  various pu lse  m o d u la tio n  

schem es
•  To d iscuss In te r  S ym bo l In terference (IS I) p rob lem  in d ig ita l com m unication  

and  to derive  th e  N y q u is t C riteria fo r zero  ISI in  da ta  T ran sm iss io n
•  To analyse th e  n e e d  fo r introducing ISI in  con tro lled  m an n er
•  T o  un d erstan d  s ig n a l space rep resen ta tion  o f  signal u sing  G ram  Schm idt 

o rth o n o rm alisa tio n  procedure
•  To analyse th e  e rro r  probability  for d iffe ren t m odu la tion  sch em es  like B PSK , 

B FSK , Q P S K  etc.
•  To un d erstan d  th e  p rincip le  o f  spread spectrum  co m m u n ica tio n  an d  to 

illustrate  the c o n cep t o f  FH SS and D SSS
• To un d erstan d  v a rio u s  M ultiple A ccess T echn iques

Syllabus: O verview  o f  R a n d o m  variables and R andom  process, O v e ra ll p ictu re  and 
relevance o f  d ig ital co m m u n ica tio n , D igital P u lse  m odula tion , S ignal sp ace  concepts, 
M atched f ilte r receiver, R e v ie w  o f  G aussian  random  process, D ig ita l b a n d  p ass  m odulation  
schem es, D etection  o f  s ig n a ls  in  G aussian  noise, P se u d o -n o ise  seq u en ces, Im portance o f  
synchron ization , Spread sp ec tru m  com m unication , D iversity  techn iques, M u ltip le  A ccess 
T echniques.__________________________________________________________________________________
Expected Outcome
The studen ts w ill be  able to

i. Illustra te  the D ig ita l rep resen ta tion  o f  an a lo g  source
ii. C om pare  the p e rfo rm a n c e  o f  various D ig ita l P u lse  M od u la tio n  S chem es

iii. A pp ly  the k n o w led g e  o f  IS I problem s in  D ig ita l com m u n ica tio n  to  derive 
N yqu ist c riteria  fo r  ze ro  ISI

iv. A nalyse  the n eed  fo r  in troducing  ISI in  D ig ita l C o m m u n ica tio n  in  a con tro lled  
m anner

v. C onstruct s ignal sp a ce  represen tation  o f  signal u sing  G ram  S ch m id t 
o rth o n o rm alisa tio n  p ro ced u re

vi. C om pare the e rro r  p ro b ab ility  for d ifferen t d ig ital m odu la tion  sch em es like 
B P SK , B FSK , Q P S K  etc.

vii. D escribe  the p r in c ip le  o f  spread spectrum  com m unica tion  and  to  illu stra te  the 
concep t o f  FH S S  an d  D S SS

viii. U nderstand  v a rio u s  D iversity  T echniques
Books:

G . Proakis, M asoud  S a leh i, D igital C om m unication , M cG raw  H ill E duca tion  
fion , 2014
nanth N , D igital C o m m u n ica tio n , C engage L earn ing  Ind ia  ,2 0 1 7  
lak rish n a  R ao, D ig ita l com m unication , T a ta  M cG raw  H ill E d u ca tio n  Pvt. L im ited, 

io n  H aykin , C o m m u n ica tio n  System s, 4 /e  W iley  India, 2012.

F or m o re  s tu d y  m a teria ls> w w w .k tu s tu d en ts . in P R I N C I P A L  
N^hru C ollef 9. 
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SECOND INTERNAL EXAM
Fseudo-noise sequences: Properties o f  PN  sequences. 
G eneration  o f  PN  S eq u en ces , generator po ly n o m ials , M axim al 
'•fergth codes and G o ld  C odes.__________________________________

References:
1. C ouch: A nalog  and D ig ita l C om m unication . 8e, P ea rso n  E duca tion  In d ia , 2013 .
2. H.Taub and Schilling Principles o f Communication System s,, TMH, 2007
3. K .S am  Shanm ugham , D ig ita l an d  A nalog C om m unication  System s, Jo h n  W ile y  &  Sons
4. P ierre L afrance  f u n d a m e n ta l  C o n cep ts  in C om m unication , P ren tice  H all Ind ia .
5. Sheldon .M .R oss, “ In troduction  to  Probability M odels” , A cadem ic Press, 7 th  ed ition .
6. Sklar: D ig ita l C om m unica tion , 2E , Pearson E ducation.
7. T  L  S ingal, D ig ita l C o m m u n ica tio n , M cGraw H ill E d uca tion  (India) P v t L td , 2015

Module
Course Plan 

Course content

Hours

End
Sem .
Exam
Marks

Overview of Random variables and Random process:
R andom  v a ria b le s -c o n tin u o u s  and D iscrete, random  process- 
S tationarity , A u to co rre la tio n  and pow er spectral density , 
T ransm ission  o f  R a n d o m  Process through L T I system s, PSD , 
A W G N

3

I
Pulse Code Modulation (PCM): Pulse M odula tion , Sam pling  
p rocess, P erfo rm an ce  com parison o f  various sam pling  
techn iques A liasing , R econstruction , PA M , Q uan tiza tion , N oise 
in  PC M  system

3

15

Modifications of PCM: D elta  m odulation, D P C M , A D PC M , 
A D M , Perfo rm ance co m p ariso n  o f  various p u lse  m odula tion  
schem es, L ine codes, P S D  o f  various Line codes

4

II

Transmission over baseband channel: M atched  filter, In ter 
Sym bol In terference  (IS I), N yquist C riteria fo r zero  ISI, Ideal 
so lu tion , R aised  co s in e  spectrum , Eye Pattern

4

15Correlative Level Coding - D uobinary cod ing , p recod ing , 
M od ified  duob inary  co d in g , G eneralized P artia l response  
signalling .

3

FIRST INTERNAL EXAM
Signal Space Analysis: G eom etric  rep resen tation  o f  signals, 
G ram  Schm idt o rth o g o n iza tio n  procedure.

3

III Transmission Over AW GN Channel: C o nversion  o f  the 
con tinuous A W G N  c h an n e l into a vector channel, L ikelihood  
function , M axim um  L ik e lih o o d  Decoding, C orre la tion  R eceiver

4
15

IV

Digital Modulation Schemes: Pass band tran sm issio n  m odel, 
C oheren t M odu la tion  S chem es- BPSK, Q P SK , B FSK . N o n 
c o h e re n t  o rthogonal m o d u la tio n  schem es, D iffe ren tia l Phase 
S hift K ey ing  (D PSK )
D etection  o f  B inary  m o d u la tio n  schem es in  th e  p resence o f  
no ise , B E R  for B P S K , Q P S K , BFSK

4

5

15

,20

--------- -
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Importance of synchronization: Carrier, fram e and 
sym bol/ch ip  synch ron iza tion  techniques.

. 2

Spread spectrum communication: Direct sequence  spread 
spectrum  w ith  coheren t b in a ry  phase shift key ing , P rocessing  
gain, P robab ility  o f  error, A n ti-jam  C haracteristics, F requency  
H op spread spectrum  w ith  M F S K , Slow and F ast frequency  
hopping .

4

Multipath channels: classification , C oherence  time, 
C oherence  bandw id th , S ta tis tica l characterization  o f  m ulti path 
channels, B inary  signa lling  o v e r  a Rayleigh fad ing  channel.

3

VI Diversity techniques: D iv ers ity  in tim e, frequency and  space. 2 20
Multiple Access Techniques: T D M A , FD M A , C D M A  and 
S D M A  -  R A K E  rece iv e r, Introduction to M ulticarrier 
com m unication- O F D M

5

END SEMESTER EXAM

Question Paper Pattern ( End Semester Exam)

Maximum Marks : 100 Time : 3 hours

T he question p ap e r shall consist o f  th ree  parts. Part A covers m o d u les  I and  II, P art B covers 
m odules III and IV , and  Part C  co v ers  m odules V and VI. E ach  part has th ree  questions 
uniform ly covering  the tw o m od u les  an d  each  question can  h av e  m axim um  fo u r subd iv isions. 
In each part, any  tw o questions a re  to  b e  answ ered. M ark pa tte rn s  are  as p e r  the sy llab u s  w ith 
30%  for theory  an d  70%  for lo g ica l/n u m erica l problem s, d e riva tion  and  proof.

A

j - L _
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COURSE
CODE COURSE NAME L-T-P-C

YEAR OF 
INTRODUCTION

EC304 VLSI 3-0-0-3 2016
Prerequisite: E C 203 Solid S tate  D ev ices, E C 204  A n a lo g  In tegrated  C ircuit.

Course objectives:
•  T o  g iv e  the know ledge a b o u t IC F ab rica tion  T ech n iq u es
• T o  im p art the skill o f  ana lysis  and design  o f  M O S F E T  and  CM O S log ic  circu its.

Syllabus:
IC F ab rica tio n  T echnology , C M O S  IC F ab rica tion  S eq u en ce , CM O S inverters, D esign  rules, 
S tatic  C M O S  D esign, D ynam ic  C M O S circu its , P ass  transistor, R ead  O n ly  M em ory, 
R andom  A ccess  M em ory, Sense am plifiers , A dders, m u ltip lie rs , Testing o f  V L S I circuits.
Expected outcome:
T he s tu d en ts  w ill be  able to d esig n  and analyse v a rio u s  M O S F E T  and C M O S logic  circuits.
Text Books:
1. John  P  U y em ura , In troduction  to V L SI C ircu its  an d  S ystem s, W iley Ind ia , 2006
2. S .M . SZ E , V L SI T echnology , 2 /e, Ind ian  E d ition , M cG raw -H ill,2003___________
References:
1. Jan  M .R ab aey , Digital In teg ra ted  C ircu its- A  D es ig n  Perspective, P ren tice  H all, Second 

E d itio n , 2005 .
2. N eil H .E . W este , K am ran E sh ragh ian , P rinc ip les o f  C M O S  V LSI D esign- A  System s 

P ersp ec tiv e , Second E dition . P earson  P ub lica tion , 2005
3. R azav i - D esig n  o f  A nalog C M O S  In tegrated  C ircu its , le ,  M cG raw  H ill E d u ca tio n  India 

E d u ca tio n , N ew  Delhi, 2003 .
4. Sung —M o K ang  & Y u su f L eb leb ic i, C M O S D ig ita l In teg ra ted  C ircuits- A n a ly sis  & 

D esign , M cG raw -H ill, T h ird  E d., 2003.
5. Y u an  T a u r  &  N ing, F undam en ta ls  o f  M o d em  V L S I D ev ices, C am bridge U n iv ersity  

P ress, 2008
Course Plan

Module Course content

Material Preparation- Purification , C ry sta l g ro w th  (CZ and 
F Z  process), w afer p rep ara tio n  .
Thermal Oxidation- G row th  m echan ism s, D ry  and  W et 
ox idation , Deal G rove  m odel.
Diffusion- Fick‘s L aw s, D iffusion  w ith  c o n s ta n t surface 
concen tra tion  and from  a constan t source, d iffu s io n  techniques. 
Io n  im p lan ta tio n -T ec h n iq u e , R ange T h eo ry , annealing ._______
Epitaxy : V apour p h ase  ep itaxy  and  m o le c u la r  b eam  epitaxy 
Lithography- Photo  lithograph ic  sequence , E lec tro n  Beam 
\ith o g ra p h y , E tch ing  and  m etal d ep o sitio n __________________

ethods of isolation Circuit component fabrication:
isis to r, diodes, res is to rs , capacitors, N -w e ll C M O S  IC 
jrication  Sequence____________________________________

Hours

End
Sem.
Exam
Marks

15

15

FIRST INTERNAL EXAM
P R IN C PAL
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I I I
C M O S  in v e r te rs -  DC ch aracteristics, sw itch in g  characteristics, 
p o w e r d issipation 4 15

P R I N C I P A L
Nehru College of

Engineering <m,1 Research Centre
Pameady Thiruvi'w.-maU TKriSiUf O'
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Layout Design rules, Stick D iagram  and layou t o f  C M O S  
In verter, tw o  input N A N D  and  N O R  gates

4

IV
MOSFET Logic Design -Pass transisto r logic, 
C o m p lem en ta ry  pass transisto r log ic  and tran sm iss io n  gate  
log ic  , rea liza tio n  o f  functions

6 15

V

SECOND INTERNAL EXAM  
Read Only Memory-4x4 M O S R O M  Cell
A rrays(O R ,N O R ,N A N D )
Random Access Memory -S R A M -S ix  transisto r C M O S  4 
S R A M  ce ll, D R A M  -T h re e  tran sis to r and O ne tra n s is to r  
D y n am ic  M em ory  Cell

20

Sense amplifiers -D iffe ren tia l V o ltage  Sensing A m p lifie rs  
In tro d u c tio n  to PLD s and F P G A s, D esign  o f  PL A s.

3

VI
Adders- S tatic  adder, C arry -B y  pass adder, L in e a r  C arry- 
Selec t ad d er, Square- root carry - select adder 
Multipliers-Array m ultip lier

4 20

END SEMESTER EXAM

Question Paper Pattern ( End Semester Exam)

Maximum Marks : 100 Time : 3 hours

T he question  p a p e r  shall consist o f  three parts . P art A  covers m o d u le s  I and II, Part B covers 
m odules III and  IV , an d  Part C covers m odu les V  and V I. E ach  part has three questions 
un ifo rm ly  co v erin g  th e  tw o m odules and  each  question  can  h a v e  m axim um  four subdiv isions. 
In each part, any  tw o  questions are to be  answ ered . M ark  p a tte rn s  a re  as per the sy llabus w ith  
70%  for theory  an d  30 %  for log ical/num erical problem s, d e riv a tio n  and proof.

P R I N C I P A L
Nebru C Dltsge of 

nqineer ,te<i R e ^ c irch  C en tit
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COURSE
CODE COURSE NAME L-T-P-C

YEAR OF 
INTRODUCTION

EC306 Antenna & W ave Propagation 3-0-0-3 2016
Prerequisite: E C 303 A pplied  E lec tro m ag n e tic  Theory

Course objectives:
• T o  learn  the  basic w o rk in g  o f  antennas.
• To study  various an tennas, a rray s  and radiation  pa tte rns o f  an tennas.
•  To understand  various tech n iq u es  involved in  v arious an tenna p a ram ete r 

m easurem ents.
•  To un d erstan d  the p ro p ag a tio n  o f  radio w aves in  the atm osphere. * i. 2 3 4 5 6

Syllabus:
A ntenna and  an ten n a  param eters, D u a lity  o f  antennas, D erivation  o f  e lec tro m ag n e tic  fields 
and d irec tiv ity  o f  short d ipo le  an d  h a lf  w ave dipole, M easu rem en t o f  an ten n a  param eters. 
A ntenna arrays and  design  o f  E n d fire , broadside, b in o m ial and  D o lp h ch eb y sh ev  arrays, 
Principles o f  p rac tica l an tennas. T rav e lin g  w ave an tennas, p rinc ip le  and  ap p lica tio n s  o f  V 
and rhom bic an tennas P rincip les o f  H orn , Parabolic d ish  an tenna  and C asseg ra in  antenna, 
Log period ic  an tenna array  an d  H e lica l antenna. D esig n  o f  rec tan g u la r P a tch  antennas. 
Principle o f  sm art antenna, R ad io  w a v e  propagation , D iffe ren t m odes, e ffec t o f  e a r th ’s
m agnetic field. F ading  and d iv e rs ity  techniques._____________________________________________
Expected outcome:
The student w ill be  ab le  to know :

i. T h e  basic  w orking o f  an ten n as.
ii. V arious an tennas, a rray s  an d  radiation  pa tte rn s  o f  an tennas

iii. V arious techniques in v o lv e d  in  various an tenna  p a ram ete r m easu rem en ts .
iv. T h e  p ropagation  o f  rad io  w av es in the atm osphere.________________________________

Text Books:
1. B alan is, A n tenna T h eo ry  an d  D esign , 3/e, W iley  P ub lica tions.
2. John  D. K rauss, A n ten n as fo r  all A pplications, 3 /e, T M H .____________________________

References:
1. C o llin  R .E , A ntennas &  R ad io  W ave  Propagation , M cG raw  H ill. 1985.
2. Jo rd an  E .C . &  K. G. B a lm a in , E lectrom agnetic W aves &  R adiating  S y stem s, 2 /e,

PH I.
3. R aju  G .S .N ., A ntenna an d  W a v e  Propagation, P earson , 2 0 13.
4. S is ir K .D as & A n napurna  D as, A ntenna and W ave  P ropagation , M cG raw  H ill,2 0 l2
5. T erm an , E lectron ics &  R ad io  E ngineering, 4 /e, M cG raw  Hill.
6. T hom as A. M illigan, M o d e m  A ntenna  D esign, IE E E  P R E S S , 2/e, W iley  In te r  

science.
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Course Plan
Module Course content

Hours

End
Sem.
Exam
Marks

I

B asic an tenna  param eters - g a in , directivity, beam  so lid  angle, 
beam  w id th  and effective a p e rtu re  calculations. E ffec tive  height
- w ave po lariza tion  - an ten n a  tem perature  - rad ia tion  resistance
- rad ia tio n  efficiency - a n ten n a  fie ld  zones - p rin c ip les  o f  
rec ip rocity . D uality  o f  an ten n as.

15

II
C oncep t o f  retarded  p o ten tia l. F ie ld , directivity and rad ia tion  
resistance  o f  a short d ipo le  an d  h a lf  wave dipole. M easurem ent 
o f  rad ia tio n  pattern , gain , d irec tiv ity  and im pedance o f  antenna

7 15

III

FIRST INTERNAL EXAM
A rrays o f  po in t sources - f ie ld  o f  tw o isotropic p o in t sources - 
p rinc ip le  o f  pa ttern  m u ltip lica tio n  - linear arrays o f  ‘n ’ isotropic 
po in t sources. G rating  lobes.

4
15

D esign  o f  B roadside, E n d fire  &  Binom ial arrays. D esig n  o f  
D olphC hebyshev  arrays.

4

IV

B asic p rinc ip le  o f  beam  s teering . Travelling w av e  antennas. 
P rincip le  and  app lications o f  V  and rhom bic antennas. 
P rincip les o f  H orn, P a rab o lic  d ish  antenna, C asseg ra in  antenna 
(exp ression  for E, H  an d G ain  w ithou t derivation).

6 15

V

SECOND INTERNAL EXAM
P rincip le  o f  Log period ic  an te n n a  array and H elical antenna. 
A ntennas for m obile  base  s ta tio n  and handsets.

3
20

D esign  o f  rec tangu lar P a tch  an tennas. Principle o f  sm art 
antenna.

3

VI

R adio w av e  p ropaga tion  , M o d es  , structure o f  a tm osphere , sky 
w ave p ropagation  , e ffec t o f  e a r th ‘s m agnetic field, Ionospheric  
abnorm alities and abso rp tion , space  w ave p ropagation , LO S 
d istance

4

20
Field  stren g th  o f  space w av e , d u c t propagation, V H F  and  U H F 
M obile  rad io  p ropagation , tropospheric  scatter p ropagation , 
fading and  diversity  techn iques.

4

END SEMESTER EXAM

Question Paper Pattern ( End semester exam)

Max. Marks : 100 Time : 3 hours

T he question p ap er shall consist o f  th ree  parts. Part A covers m odu les I and  II, P art B covers 
m odules III and IV , and  Part C co v ers  m odules V  and VI. E ach  part has th ree questions 
uniform ly covering  the tw o m odules an d  e a ch  question can hav e  m axim um  fou r su bd iv is ions.

any  tw o  questions are to  b e  answ ered. M ark p a tte rn s  are  as p er the  sy llab u s w ith  
an d  50%  fo r lo g ica l/n u m erica l problem s, d e riva tion  and proof.

P R I N C I P A L
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■ Course Plan
M odule Course content End

- Hours Sem.
Exam
Marks

Introduction to E m bedded  S y s te m s-  C om p o n en ts  o f  em bedded  
system  hardw are—Softw are e m b ed d ed  into the system  — 
Em bedded P rocesso rs - C PU  a rch itec tu re  o f  A R M  processor

4

15
I (A R M 9) -  C PU  B us O rgan iza tion  a n d  Pro tocol.

D esign and D ev elo p m en t life cy c le  m o d e l - Em bedded system  
design process -  C hallenges in  E m b e d d ed  system  design

3

II

Serial C om m unication  S tandards an d  D ev ices  - U A RT, H D L C , 
SCI and SPI. 3

15
Serial Bus P ro toco ls  - I2C  Bus, C A N  B u s and  USB Bus. 'X
Parallel com m unication  standards IS A , P C I and PC I-X  Bus.

D

FIRST INTERNAL EXAM

III
M em ory devices and  system s - m em o ry  m ap  -  DM A  - I/O 
D evices -  In terrup ts - ISR  -  D ev ice  d riv e rs  for handling ISR  -  
M em ory D evice D rivers -  D evice D riv e rs  fo r on-board bus.

6 15

Program m ing co n cep ts  o f  E m b ed d ed  p rogram m ing  -  Features 
o f  Em bedded C + +  and E m bedded  Ja v a  (basics only). S oftw are

6 15
IV Im plem entation , T esting , V alid a tio n  an d  debugging , system -on- 

chip.
D esign Exam ples: M obile  phones, A T M  m achine, Set top box l 0

SECOND INTERNAL EXAM

V

In ter Process C o m m u n ica tio n  and  S y n chron iza tion  -Process, 
tasks and th reads -S h a re d  d a ta -  In te r  p ro cess  com m unication  - 
S ignals -  Sem aphore  -  M essage Q u e u e s  -  M ailboxes -  P ipes -  
Sockets -  R em ote P rocedure  C alls  (R P C s).

8 20

R eal tim e opera ting  system s - S e rv ice s- G oals -  S tructures -

VI

K ernel - P rocess M anagem ent -  M em o ry  M anagem ent -  
D evice M anagem ent -  F ile System  O rgan iza tion .
M icro C /O S-II R T O S  - System  L ev e l F unc tions -  Task S erv ice 
Functions -  M em o ry  A llo ca tio n  R ela ted  Functions -  
Sem aphore R ela ted  Functions.
Study o f  other p o p u la r  Real T im e O p e ra tin g  Systems.

8 20

END SEM ESTER EXAM

For more study materials>\vw\v.ktustudents.in
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Question Paper Pattern ( End semester exam)

M axim um  Marks : 100 Time : 3 hours

T h e q u e s tio n  p ap er shall co n sis t o f  three parts. P a r t A  co v ers  m odules I an d  II, Part B covers 
m o d u les  III and IV , and P art C  covers m odules V  an d  VI. Each part has th ree questions 
u n ifo rm ly  co v erin g  the two m o d u les  and  each q u e s tio n  can  have m axim um  fo u r subdivisions. 
In each  p a rt, any  two questions a re  to  be answ ered . M a rk  patterns are as p e r  the  syllabus w ith  
100 %  fo r theory .

For more study materials>www.ktustudents.in
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COURSE
CODE COURSE NAME L-T-P-C

YEAR OF 
INTRODUCTION

EC366 Real Tim e Operating Systems 3-0-0-3 2016
Prerequisite: E C 206 C o m p u te r  O rg an iza tio n

Course objectives:
•  T o  understand  the b a s ic s  o f  opera ting  system s task s  and  basic OS a rch itec tu re s  and 

develop  these  to  R T O S
• T o un d erstan d  co n cep ts  o f  ta sk  scheduling
•  T o  understand  p ro b lem s an d  issues related w ith  m u ltitask ing
•  T o  learn  stra teg ies to in te rfa c e  m em ory  and I/O  w ith  R T O S kernels
•  T o  im part sk ills n e c essa ry  to  develop  softw are fo r  em bedded  co m p u te r  system s using

a rea l-tim e  opera ting  sy stem ._________________________________________________________
Syllabus:
In troduction  to OS and  R T O S , P ro cess  m anagem ent o f  O S /R T O S , Process Synchron iza tion , 
M em ory  and  I/O  m an ag em en t, A p p lica tio n s  o f  RTO S______________________________________
Expected outcome:
A t the end  o f  the course the s tu d e n ts  w ill be fam iliar w ith  opera ting  system s. T h ey  w ill have 
an in  d ep th  know ledge ab o u t th e  rea l tim e operating sy stem s and  its app lica tio n s.____________
Text Books:
1. C .M . K rishna  and  G .S h in , R ea l T im e System s, M cG raw -H ill In ternational E d ition , 1997.
2. Jean  J L abrosse , E m b ed d ed  S y stem s B uilding B locks C om plete  and R ead y -to -u se

M odu les  in  C, C M P b o o k s , 2 /e , 1999. _________________________________________________
References:
1. Jean  J L ab rosse  , M icro  C /O S -II, T h e  Real T im e K erne l, C M P B ooks, 2011
2. Sam  S iew ert, V , R ea l-T im e  E m b ed d ed  C om ponents and  System s: W ith  L in u x  and RTOS 

(E ng ineering ), 2015
3. T an enbaum , M o d em  O p e ra tin g  System s, 3/e, P ea rso n  E d ition , 2007.
4. V xW orks: P rog ram m er's  G u id e  5.4 , W indriver, 1999
5. W ay n e  W olf, C om pu ters as  C om ponen ts: P rincip les o f  E m bedded  C o m p u tin g  System

D esign , 2/e, K ind le  P u b lish e rs , 2005 .____________________________________________________
Course Plan

Module Course content

O perating  system  o b jec tiv e s  and functions, V irtu a l C om puters, 
In terac tion  o f  O . S. &  h ard w are  architecture, E vo lu tion  o f  
operating  system s_____________________________________________
A rch itectu re  o f  O S (M o n o lith ic , M icrokernel, L ayered , E xo
kernel and H ybrid  k e rn e l structures)
B atch , M ulti p ro g ra m m in g , M ultitasking, M ultiu ser, parallel, 
d istribu ted  &  rea l - t im e  O .S .

Hours

End
Sem.
Exam
Marks

15

U n ip rocesso r S ch ed u lin g : T ypes o f  scheduling 

S cheduling  a lg o rith m s: FC F S , SJF, P riority , R ou n d  Robin

U N IX  M u lti-lev e l feedback  queue schedu ling , T hread 
Scheduling , M u ltip ro c e sso r  Scheduling concep t

15

P P I C l ^ a t

For more study materials>w\vw.ktustudents.in
i

■ i i '  i * ‘

3

o -



N E H R U  C O L L E G E  O F  E N G IN E E R IN G  A N D  R E S E A R C H  C E N
(N A A C  A c c red ite d )

.(Approved by AICTE, Affiliated to APJ Abdul Kalam Technological University, Keftsfa
S i n c e  1 9 6 8

F I R S T  IN T E R N A L  E X A M

For more study matenals>}vu>w.ktustudents. in



NEHRU COLLEGE OF ENGINEERING AND RESEARCH CEN
(NAAC Accredited)

(Approved by AICTE, Affiliated to APJ Abdul Kalam Technological University, Ker9
S i n c e  1 9 6 8

III

C oncurrency: P rincip les o f  C oncurrency , M utual E xclusion  
H /W  S upport, softw are ap p ro ach es , Sem aphores an d  M utex, 
M essage  P assing  techn iques '

2

15
C lassical P roblem s o f  Synchronization: R eaders-W riters  
P rob lem , P roducer C o n su m er Problem , D ining P h ilo so p h er 
problem .

3 ■

D eadlock: P rincip les o f  dead lock , D eadlock Prevention , 
D ead lock  A voidance, D e a d lo ck  D etection, A n In teg ra ted  3 
D ead lock  Strategies.

IV

M em ory  M anagem ent req u irem en ts , M em ory partition ing : 
F ixed, dynam ic , p a rtitio n in g 3

15
M em ory  allocation  S tra teg ies  (F irs t Fit, Best Fit, W o rst Fit, 
N ext F it), F ragm entation , S w ap p in g , Segm entation, Paging, 
V irtual M em ory , D em and  p ag in g

2

Page R ep lacem en t P o lic ies (F IF O , LR U , O ptim al, clock), 
T hrash ing , W orking Set M o d e l 3

SECOND INTERNAL EXAM

V

TO M anagem en t and  D isk  Scheduling: T O  D evices, 
O rgan iza tion  o f  TO  fu n ctio n s 2

20
O perating  System  D es ig n  issues, TO B uffering , D isk  
S chedu ling  (FC FS, SC A N , C -S C A N , SSTF), D isk  C aches 3

VI
C om parison  and study  o f  R T O S : V xw orks and uC O S 3

3 20C ase studies: R T O S fo r C o n tro l System s.

END SEMESTER EXAM

Question Paper Pattern (End semester exam)

Maximum marks: 100 Time: 3 hours

T h e question p ap e r shall consist o f  th ree  parts . Part A covers m o d u les  I and  II, P art B covers 
m odules III and IV , and  Part C  co v e rs  m odu les V and V I. E ach  p art has th ree q u estio n s 
un iform ly  covering  the  tw o m odules an d  each  question can h av e  m ax im um  fou r su bd iv is ions. 
In each part, any  tw o questions are  to  b e  answ ered . M ark p a tte rn s  are as p e r  the sy llab u s  w ith  
50 %  for theory and  50%  fo r lo g ica l/n u m erica l problem s, d e riva tion  and  proof.

P R I N C I P A L
Colli^fo of
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EC14 303 N E T W O R K  A N A L Y S IS  & S Y N TH E S IS

T eaching scheme: C redits 4
3 Hours lecture and 1 hour tutorial per week

Objectives
• To ex p o se  th e s tu d e n ts  to  the b a s ic  c o n c e p ts  o f  e lec tr ic  c ircu its  a n d  th e ir  a n a lys is  in tim e  

a n d  fr e q u e n c y  d o m a in

• To in trodu ce th e  c o n c e p t  o f  f i lte r  c ir c u its  a n d  d esig n  o f  p a s s iv e f i l te r s

•  To in trodu ce th e  tech n iq u es  o f  n e tw o rk  s y n th e s is

Module I (15 hours)
Basic Circuit elements: R, L, C and mutually coupled circuits-voltage current 
relationship- Independent and dependent Sources. Analysis of electrical networks:
Loop and Nodal analysis. Network theorems: Thevenin, Norton, Superposition,
Source transformations, Maximum Power Transfer theorems. Time domain analysis ofR- 
L and R-C circuits- initial conditions. S-Domain analysis of circuits: Review of 
Laplace transform- Transforms of basic signals- transformation of a circuit into S- 
domain, Analysis of the transformed circuit- mutually coupled circuits, transient analysis 
of RC, RL and LC networks with Impulse, step, pulse, ramp and exponential inputs- step 
response of RLC network

Module II (13 hours)
Network functions: The concept of complex frequency- driving point and transfer functions- 
Impulse response-Poles and Zeros of network functions-their locations and effects on the time 
and frequency domain responses-Restriction of poles and zeros in the driving point and transfer 
function, Time domain behaviour from the pole-zero plot, Bode plot. Two-port network 
parameters: Impedance, admittance, transmission and hybrid-Conversion formulae. Analysis of 
interconnected two port networks-parallel, series, and cascade connections of two port networks.

Module III (12 hours)
Filters: Brick wall Specifications, Types of filtering, Butterworth Low-Pass Transfer 
Characteristic, Basic Passive realization of Butterworth filters, Chebyshev Approximation, 
Characteristics. Frequency transformations: Transformation to high pass, band pass and band 
elimination filters. Attenuators: Types of attenuators, T and Bridged T attenuators - 
compensated attenuators.

Module IV (12 hours)
Elements of realizability Theory: Causality and stability-Hurwitz Polynomials-Positive Real 
Functions- Elementary Synthesis Procedures. Synthesis of One-Port Networks: Properties of L- 
C Admittance Functions, Synthesis of L-C Driving point Admittances- Properties of R-C Driving 
point Impedances, Synthesis of R-C Impedances or R-L Admittances-Properties and Synthesis of 
R-L Impedances and R-C admittances.

Page | 8
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Text Books
1. Van Valkenberg, Network Analysis, Prentice-Hall of India
2. Franklin F. Kuo, Network Analysis and Synthesis, Wiley India, Second Edition.
3. Edminister, Electric Circuits — Schauni’s Outline Series, McGraw-Hill.
4. William H Hayt & Jack E Kemmerly, Engineering Circuit Analysis, TMH 

Reference Books
1. DeCarlo/Lin, Linear Circuit Analysis, Oxford University Press, Secondedition
2. D. Roy Choudhary, Networks and Systems, New Age International Publishers, Second 
Edition

Internal Continuous Assessment (Maximum Marks-50)

60% - Tests (minimum 2)
30% - Assignments (minimum 2) such as home work, problem solving, group discussions, 

quiz, literature survey, seminar, term-project, software exercises, etc.
10% - Regularity in the class

University Examination Pattern

PART A: Analytical/problem solving SHORT questions 8x 5 marks=40 marks
Candidates have to answer EIGHT questions out of 
TEN. There shall be minimum of TWO and maximum 
of THREE questions from each module with total TEN 
questions.

PART B: Analytical/Problem solving DESCRIPTIVE questions 4x15 marks=60 marks 
Two questions from each module with choice to answer 
one question.

Maximum Total Marks: 100

Page | 9
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E C  14 304: S O LID  S T A T E  D E V IC E S
Teaching scheme Credits: 4
3 hours lecture and 1 hour tutorial per week

Objectives
• To impart the basic concepts o f semiconductor Physics
• To create an insight into the working o f different conventional electronic devices

Module I (12 hours)
Energy bands and charge carriers in semiconductors - direct and indirect band gap 
semiconductors - concept of effective mass - intrinsic and extrinsic semiconductors - Fermi level 
- electron and hole concentrations at equilibrium - temperature dependence of carrier 
concentrations - conductivity and mobility - quasi Fermi level - diffusion and drift of carriers - 
Einstein relation - continuity equation

Module II (14 hours)
PN junctions - contact potential - space charge at a junction - current flow at a junction - 
carrier injection - diode equation - minority and majority carrier currents - capacitance of pn 
junctions - reverse bias breakdown - zener and avalanche breakdown - abmpt and graded 
junctions -  short diodes - Schottky barrier - rectifying and ohmic contacts - tunnel diode - 
varactor diode - zener diode - GaAs isotope diodes - Metal semiconductor junctions

Module III (13 hours)
Bipolar junction transistors-Minority carrier distribution and terminal currents-the coupled diode 
model-switching -Drift in the base region-Base narrowing -Avalanche breakdown-Kirk effect- 
frequency limitations of transistor —capacitance and charging times- Hybrid-pi model

Module IV (13 hours)
Junction FET - pinch off and saturation - gate control - VI characteristics
MOS capacitor - accumulation, depletion and strong inversion - threshold voltage - MOSFET - p 
channel and n channel MOSFETs - depletion and enhancement mode MOSFETs — small signal 
model
UJT — operation -VI characteristics
Power Diodes - SCR- Insulated Gate Bipolar Transistor — Power MOSFETs

Text Books
1 Ben G Streetman and Sanjay Baneijee: Solid State Electronic Devices, (Fifth Edition)

Pearson Education •
2 Neamen, Semiconductor Physics & Devices, Pearson Education
3 Sze S M, Physics o f Semiconductor Devices, John Wiley
4 Pierret R F, Semiconductor Device Fundamentals, Pearson Education
5 Tyagi M S, Introduction to Semiconductor Materials & Devices, JohnWiley
6 Sima Dimitrijev, Physics o f Semiconductor Devices, Oxford University Press

rence Books
r '  GF*£ !3»h c  T, Solid State Electronics, World Scientific

& Camins, Device Electronics for Integrated Circuits, John Wiley 
'  \ a r  Nagchoudhuri : Microelectronic Devices, Pearton Education

P R I N C I P A L  
Neh'-u CoHene of 
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NEHRU COLLEGE OF ENGINEERING AND RESEARCH CENTRE
(NAAC Accredited)

(Approved by AICTE, Affiliated to APJ Abdul Kalam Technological University, Kerala)
S l n c a  1 9 6 8

Internal Continuous Assessment (Maximum Marks-50)

60% - Tests (minimum 2)
30% - Assignments (minimum 2) such as home work, problem solving, group discussions, 

quiz, literature survey, seminar, term-project, software exercises, etc.
10% - Regularity in the class

University Examination Pattern

PART A: Analytical/problem solving and descriptive SHORT questions 8x 5 marks=40 marks
Candidates have to answer EIGHT questions out 
of TEN. There shall be minimum of TWO and 
maximum of THREE questions from each module 
with total TEN questions.

PART B: Analytical/ DESCRIPTIVE questions 4x15 marks-60 marks
Two questions from each module with choice to 
answer one question.

Maximum Total Marks: 100

P R I N C I P A L
*toflrU Coupon gf 
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NEHRU COLLEGE OF ENGINEERING AND RESEARCH CENTRE
(NAAC Accredited)

(Approved by AICTE, Affiliated to APJ Abdul Kalam Technological University, Kerala)
S l n c a  1 9 8 8

EC14 305 E L E C T R O N IC  C IR C U IT S  I

Teaching scheme Credits: 4
3 hours lecture and l hour tutorial per week

O b je c tiv e s
• To impart the basic idea of constructing passive devices
* To develop the skill of analysis and design o f various circuits using electronicdevices

Module I (1  3 H o u r s )
Resistors- Types and tolerances -AF and RF chokes-transformers-Type of capacitors- 
specification and constructional details - Half wave, full wave and Bridge 
rectifiers(Analysis and Design)- derivation of rectifier specifications like PIV, DC output 
voltage, ripple factor, efficiency, transformer utilization factor - analysis and design 
of filters with rectifiers - L, C, LC and pi filters

Module II ( 1 3 H o u r s )
Diode circuit models-DC-low frequency and high frequency small signal models- 
applications- diode clipping and clamping circuits, voltage multiplier circuits - Regulators 
- zener diode regulator- emitter follower output regulator - series pass transistor feedback 
voltage regulator- short circuit protection and fold back limiting - load and line regulation 
curves

Module III ( 1 3 H o u r s )
BJT circuit models - small signal equivalent models-the hybrid and T model of transistor- 
BJT amplifiers- biasing - load line - bias stabilization - stability factor - bias compensation - 
analysis and design of CC, CE and CB configurations - RC coupled multistage amplifiers - 
high frequency hybrid pi model-the cut off frequencies, unity gain bandwidth

Module I V ( 1 3 H o u r s )
FET amplifiers: Biasing of JFET and MOSFET - small signal equivalent circuit models- 
Analysis and design of common source, common drain and common gate amplifier 
configurations - gain function -Low frequency and high frequency
responses- Use of open circuit and short circuit time constants in finding the cut-off 
frequencies-Low and high frequency response of common emitter and common source 
amplifier - Emitter followers and source followers.

PRINCIPAL
Neh-u Cottage ot

Engineering and Research Centre
n3ri!|saav Ttiimvilwamala TtvisaU'0 
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T ex t books
1. Sedra A.S & Smith K.C., Microelectronic Circuits, Oxford University Press
2. Millman & Halkias : Integrated Electronics, MGH. 1996

R eferences
1. Horenstein M.N: Microelectronic circuits and Devices PHI
2. Gray & Meyer:/l na/y.vz.v and Design o f Analog Integated Circuits; John Wiley
3. Schilling D.L. & Belove C.t Electronic Circuits, McGraw Hill,
4. Spencer & Ghausi, Introduction to Electronic Circuit Design; Pearson 

Education
5. Thomas L.Floyd and David Buchla: Fundamentals o f Analog Circuits,Pearson
6. Robert L Boylestad and Louis Nashelsky: Electronic Devices and Circuit 

theory, Pearson

Internal Continuous Assessment (Maximum Marks-50)

60% - Tests (minimum 2)
30% - Assignments (minimum 2) such as home work, problem solving, group discussions, 

quiz, literature survey, seminar, term-project, software exercises, etc.
10% - Regularity in the class

University Examination Pattern

PART A: Analytical/problem solving SHORT questions 8x 5 marks=40 marks
Candidates have to answer EIGHT questions out of 
TEN. There shall be minimum of TWO and maximum 
of THREE questions from each module with total TEN 
questions.

PARTB: Analytical/Problem solving DESCRIPTIVE questions 4 x 1 5  marks=60 marks
Two questions from each module with choice to answer 
one question.

Maximum Total Marks: 100
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NEHRU COLLEGE OF ENGINEERING AND RESEARCH CENTRE
(NAAC Accredited)

(Approved by AICTE,-Affiliated to APJ Abdul Kalam Technological University, Kerala)
S 1 n c «  1 9 6 8

EC14 306 E L E C T R IC A L  E N G IN E E R IN G

Teaching scheme Credits: 4
3 hours lecture and l hour tutorial per week

Objectives
• To study the operation, performance and characteristics o f different types o f electrical 

machines
• To familiarise various electrical measuring instruments.

Module I (12 hours)
Review of transformers — equivalent circuit -  phasor diagram -  voltage regulation -  losses 
and efficiency — open circuit and short circuit test — Autotransformer — saving of copper — 3 
phase transformer - A-A, Y-Y, A - Y, Y - A connections -  applications. Principle of indicating 
instruments -  moving coil, moving iron and dynamometer type instruments - principle and 
working of induction type energy meter

Module II (14 hours)
Review of DC generators — DC generator on no load -  open circuit characteristics -  
Armature reaction and commutation (basics only) - load characteristics of shunt, series 
and compound generators — Review of dc motors — performance characteristics of shunt, series 
and compound motors -  starter -  need of starter - 3 point starter -losses in DC machines -  
power flow diagram -  efficiency -  speed control -  armature voltage control, armature resistance 
control & field control — applications of dc motor

Module III (12 hours)
Review of alternators — distribution and chording factor — EMF equation — armature reaction
— phasor diagram -  voltage regulation -  predetermination of voltage regulation by EMF method
-  synchronous motors — rotating magnetic field - principle of operation — starting of synchronous 
motors — shunting — applications of synchronous motors.

Module IV (14 hours)
Review of 3-phase induction motor -  slip -  rotor frequency -  equivalent circuit -  phasor diagram
-  torque equation — torque-slip characteristics -  losses and efficiency — power flow diagram — no
load and blocked rotor tests -  starting of 3-phase induction motors — direct-on-line, auto 
transformer, star-delta and rotor resistance starting -  speed control of induction motor -  stator 
voltage control, stator frequency control, rotor resistance control
— applications of induction motors

Page | 14

P RI NCI P AL  
*Jehru Cohege of 

Engineering and Research Cent
• e. • Thiruviiwamala. Thnsour tit 

Pn 680 597 Kerala



*cehC

N E H R U  C O L L E G E  O F  E N G IN E E R IN G  AN D R E S E A R C H  C E N T R E
(NAAC A c c red ite d )
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Text Books
1. P.S. Bimbhra, Electrical Machinery, Kh'anna Publishers 

Reference Books
1. A shfaq H ussain, Electrical Machines, D hanpat R ai & Co
2. D .P . K othari & I.J. N agra th , Electrical Machines, Tata M cG raw  H ill Publishing 

C om pany L im ited

Internal Continuous Assessment (Maximum Marks-50)
60% - Tests (minimum 2)
30% - Assignments (minimum 2) such as home work, problem solving, group discussions, 

quiz, literature survey, seminar, term-project, software exercises, etc.
10% - Regularity in the class

University Examination Pattern

PART A: Analytical/problem solving SHORT questions 8x 5 marks=40 marks
Candidates have to answer EIGHT questions out of 
TEN. There shall be minimum of TWO and maximum 
of THREE questions from each module with total TEN 
questions.

PART B: Analytical/Problem solving DESCRIPTIVE questions 4x15 marks =̂ 60 marks
Two questions from each module with choice to answer 
one question.

Maximum Total Marks: 100

PRI NCIPAL  
N ehru C ollege of
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EC14 403 S IG N A L S  A N D  S Y S TE M S

Teaching scheme Credits: 4
3 hours lecture and l hour tutorial per week

Objectives

* To introduce the student to the idea of signals, system analysis and 
its characterization.

• To provide a foundation to numerous other courses that deal with signal and 
systemconcepts directly or indirectly: viz: communication, control, 
instrumentation etc.

Module 1 (13 hours)
Introduction to signals and systems- Classification of signals-basic operations on 
signals- elementary signals- concept of system- properties of systems-stability, 
invertibility, time invariance, linearity, causality, memory- Time domain
representation for Linear Time Invariant Systems -Impulse response representation 
for LTI systems-Convolution sum, convolution integral and their evaluation -
properties of impulse response representation- differential equation and difference 
equation representation forLTIsystems.

Module II (13 hours)
Fourier representation of continuous time signals- Fourier transform- existence of the 
Fourier integral- Properties of Fourier representation- energy spectral density and 
power spectral density- frequency response of LTI systems- correlation theory of 
deterministic signals- condition for distortionless transmission through an LTI system- 
transmission of a rectangular pulse through an ideal low pass filter-Hilbert transform
sampling and reconstruction.

Module III (13 hours)
Laplace transform analysis of systems-Unilateral and Bilateral Laplace Transforms, properties- 
relation between transfer function and differential equation- causality and stability- inverse 
system- determining the frequency response from poles and zeros.
Fourier representation of discrete time signals- discrete t ime Fourier series and discrete t ime 
Fourier transform- Properties.

Module IV (13 hours)
Z transform-properties of the region of convergence- properties of the Z- transform- 
analysis of LTI systems- relating transfer function and difference equation- stability and 
causality- inverse systems- determining the frequency response from poles and zeros- 
Unilateral Z-transform- -Solving difference Equations.

Text Books
1. S. Haykin and B. V. Veen, Signals and Systems, John Wiely & Sons, NY
2. A.V Oppenheim, A. S. Wilsky and S. H. Nawab, Signals and Systems, 2nd ed. PHI.
3. A. Anand Kumar, Signals and Systems, 2nd ed. PHI 

Reference Books
1

2.

R.E. Zeimer, W.H. Tranter and D. R. Fannin, Signals and Systems: Continuous and 
Discrete, 4th ed., Pearson Education, Delhi:

Charles L. Phillips, John Parr, Eve Riskin, Signal,Systems and Transform, 4th ed.
Pearson.
J.B. Gurung, Signals and Systems, PHI [\ I Page | 18
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NEHRU COLLEGE OF ENGINEERING AND RESEARCH CENTRE
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(Approved by AICTE, Affiliated to APJ Abdul Kalam Technological University, Kerala)
S l n c «  1 9 6 8

Internal Continuous Assessment (M a x im u m  M a rk s -5 0 )

60% - Tests (minimum 2)
30% - Assignments (minimum 2) such as home work, problem solving, group discussions, 

quiz, literature survey, seminar, term-project, software exercises, etc.
10% - Regularity in the class

University Examination Pattern

P A R T  A : A n a ly tic a l/p ro b le m  so lv in g  S H O R T  q u e s t io n s  8 x  5  m a rk s = 4 0  m a rk s

Candidates have to answer EIGHT questions out of 
TEN. There shall be minimum of TWO and maximum 
of THREE questions from each module with total TEN 
questions.

P A R T  B: A n a ly tic a l/P ro b le m  so lv in g  D E S C R IP T IV E  q u es tio n s  4 x 1 5  m a rk s = 6 0  m a rk s  

Two questions from each module with choice to answer one question.
M a xim u m  T o ta l M a r k s :  100

Page | 19
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(N A A C A c c re d ite d )
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EC14 404 E L E C T R O N IC  C IR C U IT S  II

Teaching scheme Credits: 4
3 hours lecture and l hour tutorial per week

Objective
To develop the skill o f analysis and design o f various circuits using electronic devices. 

Module 1 (13 hours)
Feedback amplifiers-the general feedback structure - effects of negative feedback-Analysis of 
negative feedback amplifiers -Stability-study of stability using Bode Plots.
Positive feedback and oscillators - analysis and design of RC phase shift, Wein bridge, LC 
and crystal oscillators - stabilization of oscillations-UJT relaxation Oscillators

Module II (14 hours)
Differential Amplifiers -The BJT differential pair- Large and small signal operation-MOS 
differential amplifier- Large and small signal operation -Nonideal characteristics of the 
differential amplifier - Differential amplifier with active load- concept of CMRR - methods to 
improve CMRR - Frequency response analysis.

Module III (13 hours)
Pulse response switching characteristics of a BJT - BJT switches with inductive and 
capacitive loads - nonsaturating switches - emitter follower with capacitive loading-RC 
differentiator and integrators Multivibrators - principles & analysis of Astable, monostable 
and bistable multivibrators-triggering methods-Schmitt trigger analysis of emitter coupled circuit- 
analysis of sweep circuits-principles of miller and bootstrap circuits.

Module IV (12 hours)
Power amplifier - class A, B, AB, C, D & S power amplifier - harmonic distortion- 
efficiency -wide band amplifier - broad banding techniques - low frequency and high 
frequency compensation -cascode amplifier -broad banding using inductive loads - 
Darlington pairs.
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Text Books
1. Sedra A.S & Smith K.C., Microelectronic Circuits, Oxford University Press
2. Millman J. & Taub H., Pulse, Digital & Switching Waveforms, Tata McGraw Hill

Reference Books
1. Milman & Halkias, Integrated Electronics, McGraw Hill
2. Gray & Meyer, Analysis and Design of Analog Integated Circuits; John 

WileySchilling D.L. & Belove C., Electronic Circuits, McGraw Hill
3. Robert L Boylestad and Louis Nashelsky: Electronic Devices and Circuit theory, Pearson
4. Spencer & Ghausi, Introduction to Electronic Circuit Design; Pearson Education
5. Venkata Rao K, Rama Sudha K, Manmadha Rao G., Pulse and Digital 

Circuits:Pearson Education
6. Electronics for Analog Signal Processing - 1, Prof. K. RadhakrishnaRao, IIT Madras 

(nptel.iitm.ac.in)
7. Electronics for Analog Signal Processing - II, Prof. K. RadhakrishnaRao, IIT Madras 

(nptel.iitm.ac.in)
8. Analog Circuits, Prof. Shanthi Pavan, IIT Madras (VLSI Group, IIT Madras - Video 

Lectures)
9. Analog Integrated Circuit Design, Prof. Nagendra Krishnapura, IIT Madras 

(VLSI Group, IIT Madras - Video Lectures)
10. Analog ICs, Prof. K. RadhakrishnaRao, IIT Madras (nptel.iitm.ac.in)
11. Circuits and Electronics, Prof. Anant Agarwal, MIT(ocw.mit.edu)

Internal Continuous Assessment (M a x im u m  M a r k s -5 0 )

60% - Tests (minimum 2)
30% - Assignments (minimum 2) such as home work, problem solving, group discussions, quiz,

literature survey, seminar, term-project, software exercises, etc.
10% - Regularity in the class

University Examination Pattern

P A R T  A :  A n a ly tic a l/p ro b le m  s o lv in g  S H O R T  q u e s tio n s  8 x  5 m a rk s = 4 0  m a rk s

Candidates have to answer EIGHT questions out of 
TEN. There shall be minimum of TWO and maximum 
of THREE questions from each module with total TEN 
questions. ■

P A R T  B :  A n a ly tic a l/P ro b le m  s o lv in g  D E S C R IP T IV E  q u e s t io n s  4 x 1 5  m a rk s - 6 0  m a r k s

Two questions from each module with choice to answer 
one question.
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EC14 405 D IG IT A L  E L E C T R O N IC S

Teaching scheme Credits: 4
3 hours lecture and l hour tutorial per week

Objectives
T h is  p a p e r  e x p o se s  th e  s tu d e n ts  to  d ig ita l  fu n d a m e n ta ls .  T h ro u g h  le a rn in g  th is  p a p e r  
s tu d e n ts  a r e  e x p ec te d  to  g a in  k n o w le d g e  in  d e s ig n in g  c o m b in a tio n a l a s  w e l l  a s  
s y n c h r o n o u s  se q u e n tia l c irc u its  

Module I (13 hours)
Boolean algebra: Theorems and operations- Boolean expressions and truth tables-Duality and 
Inversion- Multiplying out and factoring expressions- Exclusive-OR and equivalence operations- 
Positive and Negative Logic.
Combinational logic design using truth table- Minterm and Maxterm expansions- Incompletely 
specified functions.
Minimization Techniques: Algebraic Method, Karnaugh maps (including 5 and 6 variable) -  
Quine-McCluskey method- Multi-output circuits- Multi-level circuits- Design of circuits with 
universal gates.

Module II (13 hours)
Number Representation: Fixed point - Floating point - 1 "s complement - 2‘s complement. Binary 
Codes: BCD- Gray code- Excess 3 code- Alpha Numeric codes — Error detecting and correcting 
codes- properties- Code conversion circuits-Number systems (Binary, Octal and Hexadecimal): 
conversions and arithmetic operations.
Arithmetic circuits: adders and subtractors- ripple carry adders- carry look ahead adders- adder cum 
subtractor-BCD Adder and Subtractor.
Combinational logic design using MSI circuits: Multiplexers- Demultiplexers- Decoders- 
Encoders- ALU- Digital Comparators -Parity Generators.
Introduction to digital logic families: Characteristics- Basic working of a TTL NAND gate ,ECL 
gate and CMOS logic gate.

Module III (13 hours)
Latches and Flip-Flops: SR latch- SR Flip Flop- JK Flip Flop- D Flip flop - T Flip Flop- Flip 
Flops with preset and clear inputs- Triggering methods and their circuits -Conversion of one type
of flip flop to another -  Excitation table — Applications of Flip Flops.
Shift Registers: right shift- left shift- bi directional- SISO- SIPO- PISO- PIPO- universal shift 
registers. Synchronous counter: Design, Lock out condition.
Asynchronous counter operation- Up counter- Down counter- Up/ down counter-Mod n  counters. 
Other types of Counters: Ring counter- Johnson counter- BCD counter.

Module IV (13 hours)
Synchronous sequential circuits: Finite State Machines- Mealy & Moore types- Basic design
steps- Design of counters using Sequential Circuit Approach — FSM as an Arbiter circuit— ASM 
charts.
Asynchronous sequential circuits: Analysis and Synthesis- State Reduction and State 
Assignment- Hazards.
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Text Books
1 Stephen Brown and Zvonko Vranesic, F u n d a m e n ta ls  o f  D ig i ta l  L o g ic  w ith  V H D L  

D e s ig n ,  TMH
2. Charles H. Roth, Jr. F u n d a m e n ta ls  o f  L o g ic  D e s ig n , 5  th  e d i t io n , Thomson Books/Cole
3. R P Jain, Modern Digital Electronics, Tata McGraw Hill

Reference
1. John F Wakerly, D ig ita l D e s ig n -  P r in c ip le s  a n d  P r a c t ic e s (Third edition), Pearson
2. Mano M M, D ig ita l D esign , PHI
3. Thomas L Floyd & R.P Jain, d ig ita l  F u n d a m e n ta ls  (Eight edition), Pearson

Internal Continuous Assessment (M a x im u m  M a rk s -5 0 )

60% - Tests (minimum 2)
30% - Assignments (minimum 2) such as home work, problem solving, group discussions, 

quiz, literature survey, seminar, term-project, software exercises, etc.
10% - Regularity in the class

University Examination Pattern

P A R T  A :  A n a ly tic a l /p r o b le m  so lv in g  S H O R T  q u e s tio n s  8 x  5  m a rks= 4 0  m a r k s

Candidates have to answer EIGHT questions out of 
TEN. There shall be minimum of TWO and maximum 
of THREE questions from each module with total TEN 
questions.

P A R T  B : A n a ly t ic a l /P r o b le m  so lv in g  D E S C R IP T IV E  q u e s t io n s  4 x 1 5  m a rks= 6 0  m a rk s

Two questions from each module with choice to answer 
one question.

M a x im u m  T ota l M a rks:  1 0 0
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EC14 406 A N A L O G  C O M M U N IC A T IO N

Teaching scheme Credits: 4
3 hours lecture and  1 h ou r tutorial per w eek

Objectives
• To im p a r t  th e  b a s ic  co n cep ts  o f  a n a lo g  m o d u la tio n  s c h e m e s
• To d e v e lo p  u n d e r s ta n d in g  a b o u t p e r fo r m a n c e  o f  a n a lo g  c o m m u n ic a tio n  sy s tem s

Module I (13 hours)
Signals and Spectra - Line Spectra and Fourier Series - Fourier Transforms and Con
tinuous Spectra - Time and Frequency Relations - Signal Distortion in Transmission - Band 
pass signals and systems - Amplitude modulation -Signals and Spectra of AM, DSB-SC,
SSB & VSB- Modulators and transmitters. Exponential continuous wave modulation - Signals 
and Spectra of FM & PM - Narrow band case, Tone modulation, Transmission bandwidth and 
Distortion - Generation and Detection of FM and PM - Interference, De-emphasis and Pre
emphasis, Capture effect.

Module II (13 hours)
Receivers for continuous wave modulation - Superheterodyne Receivers, Receiver spec
ifications, Multiplexing systems - Frequency division, Quadrate carrier and Time division 
Phase locked loop operation, Synchronous detection and Frequency synthesis - FM 
detection, Analog Pulse Modulation - Signals and Spectra of Pulse Amplitude Modulation 
(PAM) and Pulse Time Modulation (PWM/PPM).

Module III (13 hours)
Probability and Sample Space - Random Variables and Probability Functions - Statistical 
Averages - Probability Models - Random Processes - Ensemble Averages and Correlation 
Functions - Ergodic and Stationary Processes - Gaussian Processes - Random Signals - Power 
Spectrum - Filtered Random Signals - Noise - Different types - noise equivalent band width 
- Baseband Signal Transmission With Noise - Baseband Pulse Transmission With Noise.

Module IV (13 hours)
Noise in analog modulation systems - Bandpass noise - System models, Quadrature 
components, Envelope and Inphase - Linear continuous wave modulation with noise - 
Synchronous detection - Envelope detection and threshold effect - Exponential continuous wave 
modulation with noise - Post detection noise - Destination S/N - FM threshold effect - 
Comparison of continuous wave modulation systems - Analog Pulse Modulation withNoise.
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Text Books
1. Bruce Carlson., Communication Systems, Tata - McGraw Hill.

2. Lathi B.P., Modern Digital and Analog Communication Systems, Oxford University
Press.

3. Ziemer R.E. & Tranter W.H., Principles of Communication, John Wiley.
4. Leon W. Couch, Digital and Analog Communication Systems, Pearson Education.
5. Taub H. & Schilling, Principles of Communication Systems, Tata - McGrawHill.

Reference Books
1 Simon Haykin, Communication Systems, John Wiley.
2 Dennis Roddy, John Coolen, Electronic Communications, Pearson Education.
3 Sam Shanmugam K., Digital and Analog Communication Systems, John Wiley.
4 Tomasi, Electronic Communications Systems, Pearson Education.
5 Proakis & MasoudSalehi, Fundamentals of Communication systems ,Pearson 

Education.

Web resources:
1. Principles of Communication, Prof. V. VenkatRao, IIT Madras (nptel.iitm.ac.in)
2. Communication Engineering, Prof. Surendra Prasad, IIT Delhi (nptel.iitm.ac.in).
3. Probabilistic Systems Analysis and Applied Probability, Prof. John Tsitsiklis,

MIT(ocw.mit.edu).

Internal Continuous Assessment (M a x im u m  M a r k s -5 0 )

60% - Tests (minimum 2)
30% - Assignments (minimum 2) such as home work, problem solving, group discussions, 

quiz, literature survey, seminar, term-project, software exercises, etc.
10% - Regularity in the class

University Examination Pattern

P A R T  A : A n a ly t ic a l /p r o b le m  so lv in g  S H O R T  q u e s t io n s

Candidates have to answer EIGHT questions out of 
TEN. There shall be minimum of TWO and maximum 
of THREE questions from each module with total TEN 
questions.

8 x  5  m a rk s= 4 0  m a rk s

P A R T  B: A n a ly t ic a l /  D E S C R IP T IV E  q u es tio n s

Two questions from each module with choice to answer
4 x 1 5  m a rk s= 6 0  m a rk s

M a x im u m  T o ta l M a rks: 1 0 0
Page | 5L
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EC14 501: C O M P U T E R  O R G A N IS A T IO N  A N D  
A R C H IT E C T U R E

Teaching scheme Credits: 4
3 hours lecture and 1 hour tutorial per week

Objectives
• To im p a r t th e  b a s ic  id e a  o f  m e m o r y  a n d  s y s te m  o rg a n is a tio n  a n d  a r c h i te c tu r e  o f  

C o m p u te rs .
Module I (13 hours)
Basic structure of computer hardware and software - addressing methods - computer arithmetic
- number representations - fast adders - fast multiplication - integer division - floating point 
numbers and operations.

Module II (13 hours)
The processing unit - instruction execution cycle - sequencing of control signals - 
hardwired control - microprogrammed control - control signals - micro instructions - 
microprogram sequencing - branch address m o d i f i c a t i on  - prefetching of micro 
instructions.

Module III (13 hours)
Memory organization - Semiconductor RAM memories - internal organization - Bipolar 
and MOS devices - Dynamic memories - multiple memory modules and interleaving - 
cache memories-mapping functions - replacement algorithms - virtual memory - address 
translation - page tables - memory management units - Secondary memory - disk drives - 
organization and operations.

Module IV (13 hours)
Input-output organizations-accessing I/O devices-direct memory access (DMA) - interrupts- 
interrupt handling-handling multiple devices-device identification -vectored interrupts - interrupt 
nesting - Daisy chaining - I/O interfaces - serial and parallel standards - buses - scheduling- bus 
arbitration-bus standards. Introduction to parallel organizations - multiple processor 
organization- symmetric multiprocessors -cache coherence - non uniform memory access - 
vector computation - introduction to CISC and RISC architectures - comparisons

Text Books
1. Hamacher C.V, Computer Organisation, McGraw Hill.
2. Morris Mano, Computer system architecture, Pearson.
3. John P Hayes, Computer Architecture and Organization McGraw Hill.

Reference Books
1. William Stallings, Computer Architecture and Organization, Pearson.
2. Patterson D. A & Hennessy J. L, Computer Organization & Design, Morgan Kaufman.
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Internal Continuous Assessment (M a x im u m  M a rk s -5 0 )

60% - Tests (minimum 2)
30% - Assignments (minimum 2) such as home work, problem solving, group discussions, 

quiz, literature survey, seminar, term-project, software exercises, etc.
10% - Regularity in the class

University Examination Pattern

P A R T  A :  A n a ly t ic a l /p r o b le m  s o lv in g  S H O R T  q u e s tio n s  8 x  5  m a r k s = 4 0  m a rk s

Candidates have to answer EIGHT questions out of 
TEN. There shall be minimum of TWO and maximum 
of THREE questions from each module with total TEN 
questions.

P A R T  B : A n a ly t ic a l  D E S C R IP T IV E  q u e s tio n s  4 x 1 5  m a r k s = 6 0  m a rk s

Two questions from each module with choice to answer 
one question.

M a x im u m  T o ta l M a r k s :  1 0 0

Page | 34
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EC14 502: L IN E A R  IN T E G R A T E D  C IR C U IT S

Teaching scheme Credits: 4
3 hours lecture and l Hour tutorial per week

Objectives
• To develop the skill o f analysis and design of various circuits using operationalamplifiers
• To develop designskills to design various circuits using different data conversion systems

Module I (14 hours)
Various stages of an operational amplifier - simplified schematic circuit of op-amp 741 - need for 
compensation - lead, lag and lead- lag compensation schemes - typical op-amp parameters - slew 
rate - power supply rejection ratio - open loop gain - unity gain bandwidth - offset current & 
offset voltage
Linear Op-Amp circuits -  basic configurations-ideal Op-Amp circuit analysis -The 741 Op-Amp 
circuit parameters-DC analysis -small signal analysis -Gain .frequency response and slew rate of 
the 741 -summing and different amplifiers-Differentiator and integrator-I-V and V-I converters- 
Instrumentation amplifier, isolation amplifier - log and antilog amplifiers analog multipliers — 
Voltage Comparators-Schmitt trigger

Module II (14 hours)
Signal generators-Phase shift and Wien Bridge Oscillators-Astable and Monostable Circuits- 
Linear sweep circuits.
Active filters-filter transfer function-Butterworth and Chebyshev filters-First order and second order 
function for low-pass, high-pass, band -pass, band-stop and all -pass filters- Sallen-key LPF and 
HPF-Delyiannis-Friend band Pass filters-twin -tee notch filter-Second order LCR Resonator and 
realizations of various types-Filters based on inductor replacement-switched capacitor filters

Module III (14 hours)
Timer IC 555 -  internal diagram -  working - multivibrators with timer IC 555
Data converters-definitions and specifications -  DAC - Weighted resistor and R-2R DAC-Bipolar
DAC.
ADC - flash, integrating type, Counter Ramp, pipeline, tracking and Successive approximation, dual 
slope & oversampling ADCs - sigma - delta ADC
Linear voltage regulators- protection mechanisms-LM 723 Functional-diagram-Design of voltage 
regulator using 723-Three terminal Voltage regulators-functional operation of 78xx series IC and 
design of fixed and adjustable regulators

Module IV (10 hours)
Phase locked loops- operation of first and second order PLLs-Lock and Capture range- 
LM565PLL-Application of PLL as AM/FM/FSK/ detectors, frequency translators, phase shifter, 
tracking filter, signal synchronizer and frequency synthesizer. Voltage controlled oscillator
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Text Books
■ 1. Sergio Franco , Design with Operational Amplifiers& Analog integrated Circuits; 

McGraw Hil
2. Jacob Baker R., Li H.W. & Boyce D.E.,_CMOS- Circuit Design, Layout & 

Simulation\  PHI
3. Fiore J.M ., Operational Amplifiers and Linear Integrated Circuits, JaicoPublishing 

House
4. Gayakwad, Operational Amplifiers, Jaico Publishing House 

Reference Books
1. Roy Choudari.‘Linear Integrated C ircuits1
2. Coughlin R.F. & Driscoll F.F., Operational Amplifiers and Linear Integrated Circuits, 

Pearson Education
3. Schumann & Valkenberg, Design o f Analog Filters, Oxford University Press
4. Gray & M eyer, Analysis and Design o f Analog Integated Circuits', John W iley
5. Sedra A.S. & Smith K.C., Microelectronic Circuit‘, Oxford University Press

Internal Continuous Assessment ( M a x im u m  M a rk s-5 0 )

60% - Tests (minimum 2)
30% - Assignments (minimum 2) such as home work, problem solving, group discussions, 

quiz, literature survey, seminar, term-project, software exercises, etc.
10% - Regularity in the class

University Examination Pattern

P A R T  A : A n a ly t ic a l /p r o b le m  s o lv in g  S H O R T  q u e s tio n s  8 x  5  m a r k s = 4 0  m a r k s

Candidates have to answer EIGHT questions out o f 
TEN. There shall be m inim um  o f TWO and maximum 
o f THREE questions from each module with total TEN 
questions.

P A R T  B : A n a ly t ic a l /P r o b le m  s o lv in g  D E S C R IP T IV E  q u e s tio n s  4 x 1 5  m a r k s = 6 0  m a r k s

Two questions from each m odule with choice to answer 
one question.

M a x im u m  T o ta l M a r k s :  1 0 0

Page | 38
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Teaching scheme C red its : 4*

3 hours lecture and 1 hour tutorial per week 

Objectives
• To impart the basic concepts o f various digital modulation schemes
• To develop understanding about digital transmitters & Receivers

Module I (13 hours)
Sampling Theory and Practice - Ideal Sampling and Reconstruction - Practical Sampling 
and Aliasing - Flat-Top Sampling - Sampling theorem for bandpass signals - Waveform 
coding - quantization - PCM - DPCM  - delta modulation - adaptive delta m odulation - 
line coding schemes- ON-OFF, NRZ, Bipolar, Manchester signalling and differential encoding.

Module II (13 hours)
Shaping - Nyquist criterion for zero ISI - signalling with duobinary pulses - eye 
diagram- equalizer, scrambling and descrambling - signal space concepts -geometric structure 
o f the signal space - L2 space-distance, norm  and inner product -orthogonality-base 
band data transmission- matched filter receiver - intersymbol interference - Gram-Schmidt 
orthogonalization procedure.

Module III (13hours)
Review of Gaussian random process - optim um  threshold detection - optimum receiver for

AWGN channel - matched filter and correlation receivers - decision procedure - maximum 
a- posteriori probability detector - maximum likelihood detector - probability o f  error - 
bit error rate - Optimum receiver for coloured noise- carrier and symbol synchronisation.

Module IV (13 hours)
Digital modulation schemes - coherent binary schemes - ASK, FSK, PSK, MSK coherent M - 
array schemes - calculation o f average probability o f error for different modulation schemes 
- power spectra o f  digitally m odulated signals - performance comparison o f different 
digital modulation schemes.

Text Books
1. Sklar, Digital Communication, Pearson Education.
2. Bruce Carlson., Communication Systems, Tata - McGraw Hill
3. Taub H. & Schilling, Principles o f Communication Systems, Tata - McGraw Hill.
4. Proakis J.G., Digital Communications, McGraw Hill.
5. Leon W. Couch, Digital and Analog Communication Systems, PearsonEducation

Page | 39
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Reference Books
1. Simon Haykin, Communication Systems, John Wiley.
2. Dennis Roddy, John Coolen, Electronic Communications, Pearson Education
3. Sam Shanmugam K., Digital and Analog Communication Systems, John Wiley.
4. Glover and Grant, Digital Communications, Pearson Education.
5. Rice, Digital Communications, Pearson Education.
6. Proakis and Salehi., Fundamentals o f Com m unication Systems, Pearson Education.
7. Lathi B.P., Modem Digital and Analog Communication Systems, Oxford University Press.
8. M. K. Simon, S. M. Hinedi, and W. C. Lindsey, Digital Communication Techniques, Prentice 
Hall

9. Tri T. Ha, Theory and Design of Digital Communication Systems, Cambridge University Press

W e b  resources:
1. Digital Communication, Prof. Bikash K um ar Dey, IIT Bombay(nptel.iitm.ac.in)\
2. Digital Communication, Prof. SaswatChakrabarti, Prof.R.V. Rajakumar, IIT Kharagpur 
(nptel.iitm.ac.in)
3. Principles of Digital Communications I, Prof. LizhongZheng, Prof. Robert Gallager, 
MIT

Internal Continuous Assessment (Maximum Marks-50)
60%  - Tests (minimum 2)
30%  - Assignments (minimum 2) such as hom e work, problem solving, group discussions, 

quiz, literature survey, seminar, tenn-project, software exercises, etc.
10%  - Regularity in the class

University Examination Pattern

PART A: Analytical/problem solving SHORT questions 8x 5 marks=40 marks
Candidates have to answer EIGHT questions out of 
TEN. There shall be minimum o f TW O  and maximum 
o f THREE questions from each m odule with total TEN 
questions.

PART B: Analytical/Problem solving DESCRIPTIVE questions 4x15 marks=60 marks
Two questions from each module with choice to answer 
one question.

Maximum Total Marks: 100
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EC14 504: E L E C T R O M A G N E T I C  F IE L D  T H E O R Y

Teaching scheme . Credits: 4
3 hours lecture and 1 hour tutorial per week

Objectives
• To impart the hiowledge o f electric, magnetic fields and the equations governing them as 

well as time varying field
• To develop understanding about gidded waves & transmission lines 

Module I (13hours)
Review  o f  vector analysis: Cartesian, Cylindrical and Spherical co-ordinates systems- Co-ordinate 
transform ations. Vector fields: Divergence and curl- Divergence theorem- Stokes theorem.
Static electric & Magnetic field: G auss's law. Electrical scalar potential- different types o f potential 
distribution- Potential gradient- Energy stored-Boundary conditions Capacitance-Steady current and 
current density in a conductor-Equation o f continuity- energy stored in magnetic fields- Magnetic 
dipole-Am peres law for a current element. Electric and M agnetic boundary conditions- vector 
m agnetic potential-Magnetic field intensity.

Module II (13 hours)
M axw ell's  equations and travelling waves: conduction current and displacement current- M axwell's 
equations- Plane waves- Poynting theorem and Poynting vector- Plane electromagnetic waves- 
Solution for free space condition- Uniform plane w ave-w ave equation for conducting medium- W ave 
polarization- Poisson's and Laplace equations. Linear, elliptical and circular polarization.

Module III (14 hours)
G uided waves between parallel planes- transverse electric and transverse magnetic waves and its 
characteristics, wave equations for conducting m edium , wave propagation in conductors and 
dielectric, depth o f penetration, reflection and refraction o f  plane waves by conductor and dielectric, 
Poynting vector and flow o f power.

Module IV (12hours)
Transm ission lines & Waveguides: -Transmission line equations- transmission line parameters- Skin 
effect- VSW R- Characteristic impedance- Stub m atching- Smith chart - Phase velocity and group 
V elocity. Theory o f waveguide transmission-Rectangular waveguides- TE modes-TM  modes- 
m athem atical analysis- circular wave guide- modes o f  propagation- dominant m odes- cut off wave 
length cavity resonators-applications.

Text Books
1. Elements o f E lectrom agnetics- Mathew N.O. Sadiku, Oxford Pub, 3rd Edition

2. Engineering Electromagnetics -  W.H. Hayl, Tata Me Graw Hill Edition, 5th Edition

3. Introduction to Electrodynam ics- David J. Griffithe, Prentice Hall India, 3rd Edition
4. Electromagnetic waves and Radiating System s:Edward Cjordan,Keith G.Balman 

Reference Books
1. Electromagnetics: J. D. Kraus, Me Graw Hill Publications.
2. Field & Wave Electromagnetic: Cheng, Pearson Education.
3. Electromagnetics: Edminister, Schaum series, 2 Edn.
4. Network Analysis: Van Valkenberg
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In te rn a l C ontinuous Assessm ent (Maximum Marks-50)

60% - Tests (minimum 2)
30% - Assignments (minimum 2) such as home work, problem solving, group discussions, 

quiz, literature survey, seminar, term-project, software exercises; etc.
10% - Regularity in the class .

U niversity  E xam ination  P a tte rn

PART A: Analytical/problem solving SHORT questions 8x 5 marks=40 marks
Candidates have to answer EIGHT questions out o f 
TEN. There shall be minimum of TW O and m aximum  
o f  THREE questions from each module w ith total TEN 
questions.

PART B: Analytical/Problem solving DESCRIPTIVE questions 4 x 15 marks=60 marks
Two questions from each module with choice to answer 
one question.

Maximum Total Marks: 100
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EC14 505: M IC R O P R O C E S S O R S  AND 
' M IC R O C O N T R O L L E R S

Teaching scheme Credits: 4
3 hours lecture and 1 hour tutorial per week

Objectives
• To introduce the student with knowledge about architecture, interfacing and 

programming with 8086 microprocessors and 805J microcontrollers. It gives a brief 
introduction to ARM 7 and ARM 9 micro controllers.

• After studying this subject, the student should be able to design 
microprocessor/controller based system for any relevant applications.

Module I (13 hours)
B rief history o f  Microprocessors, Von Neumann and Harvard architecture-Distinction between 
CISC and RISC computers Intel 8086 processor- Internal Architecture o f  8086/8088
m icroprocessors- Bus Interface Unit(BIU) and Execution Unit(EU ) - Address space, Data 
organization, registers, memory segmentation and addressing, stack, I/O space Programming 
concepts- Assembly programming using instructions for data transfer arithm etic, lo g ica l, 
shift and rotate operations and string manipulations -Procedures-M acros-ASCII operation- use 
of
MASM

Module II (13 hours)
Hardware structure o f  8086 microprocessor -minimum and m axim um  mode-basic read and write

machine cycle timing- Coprocessor and M ultiprocessor c o n f ig u ra tio n  - hardware organization of 
address space-control signals and I/O interfaces- Memory devices, circuits and sub system design 
- various types o f  memories, memory address decoding -Interrupts

Module III (13 hours)
I/O interfacing circuits -Hand shaking, serial and parallel interfacing-Address decoding
interfacing chips-Programmable peripheral interfacing (8255)-Intemal block diagram-M odes of 
operation Programmable communication interface(8251)-Basics of serial communication- 
internal block diagram of 8251 Programmable tim er(8253)- Internal block diagram o f 8253- 
Different M odes DMA controller(8237/8257)-Intemal block diagram- Programmable interrupt 
controller(8259)- features - Internal block diagram-interrupt sequence for an 8086 based system- 
Keyboard display interface(8279)- Keyboard interface-Display interface

Module IV (13 hours)
Intel 8051 m icrocontroller-Architecture-Program  and D ata memory organization-Addressing 
m odes-Software overview-Ports-Timer-Interrupt- Serial port-introduction to ARM processors 
- features o f  A R M  7 and 9 processors
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Text Books
1. Lyla B Das, The x86 Microprocessors Architecture, Program ming and 

Interfacing (8086 to Pentium)
2. M uhamm ad Ali Mazidi, Janice Gillispie Mazidi and Rolin D Mckinlay.' The 8051

M icrocontrollers and Embedded Systems using Assembly and C II 2nd Edition 
Pearson Publishers.

3. Triebal W A  & Singh A., The 8088 and 8086 microprocessors McGraw Hill
4. Andrew N. Sloss, Dominic Sysmes, Chris Wright - A nn System Developers Guide

Designing and Optimizing System software, Morgan Kaufmann Publishers

Reference Books
1. Intel Data Book vol.l, Embedded Microcontrollers and Processors.

2. Hall D.V., Microprocessors and Interfacing McGrawHill.
3. M ohamm ed R., Microprocessor & Microcomputer based system design, Universal 

Book Stall.

Internal Continuous Assessment (Maximum Marks-50)

60% - Tests (minim um  2)
30% - Assignments (minimum 2) such as home work, problem solving, group discussions, 

quiz, literature survey, seminar, tenn-project, software exercises, etc.
10% - Regularity in the class

Note: One o f the assignments shall be simulation o f  VHDL program s

University Examination Pattern

PART A: Analytical/problem solving SHORT questions 8x 5 marks=40 marks
Candidates have to answer EIGHT questions out o f  
TEN. There shall be minimum o f TWO and maximum 
o f THREE questions from each module with total TEN 
questions.

PART B: Analytical/Problem solving/ DESCRIPTIVE questions 4 x 1 5  marks=60 marks
Two questions from each module with choice to answer 
one question.

Maximum Total Marks: 100
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Note: One o f  the assignm ents shall be simulation o f continuous system s using any technical 
computing software
_______________________________________________ x _____________________________________

U niversity E xam ination  P a tte rn

PART A: Analytical/problem solving SHORT questions 8x 5 marks=40 marks
Candidates have to answer EIGHT questions out o f  
TEN. There shall be minimum of TW O and maximum 
o f THREE questions from each module with total TEN 
questions.

PART B: Analytical/Problem solving DESCRIPTIVE questions 4 x 1 5  marks=60 marks
Two questions from each module with choice to answer 
one question.

Maximum Total Marks: 100
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EC14 601: R A D IA T IO N  A N D  P R O P A G A T IO N

Teaching scheme Credits: 4
3 hours lecture and 1 hour tutorial per week

Objective
• To impart the basic concepts o f radiating structures and their arrays
• To give understanding about analysis and synthesis o f arrays
• To give idea about basic propagation mechanisms

Module I (13 hours)
Retarded potentials: Radiation, retarded potential -Radiation from an A.C current element- 
monopoles and dipoles-power radiated from a dipole
Antenna Parameters: Introduction, Isotropic radiators, Radiation pattern, Gain -radiation intensity- 
Directive gain, Directivity, antenna efficiency - Reciprocity theorem  & its applications, 
effective aperture, radiation resistance, tenninal impedance, noise temperature, elementary ideas 
about self &mutual im pedance, front-to-back ratio, antenna beam width, antenna bandwidth, 
antenna beam efficiency, antenna beam area or beam solid angle, polarization, antennatemperature.

Module II (13 hours)
Antenna Arrays: Introduction, various forms of antenna arrays, arrays o f  point sources, non-isotropic 
but similar point sources, m ultiplication of patterns, arrays o f n-isotropic sources o f  equal amplitude 
and spacing (Broad-side & End-fire array cases), array factor, directivity and beam width, array o f  n- 
isotropic sources o f  equal am plitude and spacing end-fire array with increased directivity, scanning 
arrays, Dolph-Tchebysceff arrays, tapering of arrays, binomial arrays, continuous arrays, rectangular 
arrays, superdirective arrays.

Module III (13 hours)
VLF, LF and MF antennas- Introduction, effects o f  ground on antenna performance, effects o f  
antenna height, efficiency o f  electrically short antenna, medium frequency antennas, high 
frequency antennas, fundam ental antenna (i.e. half wave dipole or dipole antenna), long wire 
antenna, V and inverted V  antenna,
Rhombic antenna, traveling w ave antenna, radio direction finders, loop antennas,
VHF, UHF, SHF Antennas- Introduction. Folded dipole antenna, Yagi-Uda antenna, and helical 
antenna, slot antenna, m icrostrip or patch antennas, and turnstile antenna, frequency independent 
antennas- log periodic antenna, and microwave antennas- Microstrip antenna, fractal antenna.

Module IV (13 hours)
Factors involved in the propagation of radio waves: the ground wave-Reflection o f radio waves by 
the surface o f  the earth-space wave propagation-considerations in space wave propagation- 
atmospheric effects in space w ave propagation-ionosphere and its effects on radio waves -mechanism 
o f ionosphere propagation-refraction and reflection o f  sky waves by ionosphere-ray paths-skip 
distance-maximum usable frequency-vertical and oblique incidence-fading o f  signals - selective 
fading-diversity reception, D uct Propagation.

Text books:
1. Electromagnetic waves & Radiating Systems- Jordan & Balman, Prentice Hall India
2. W arren L Stutzman and G ary A Thiele, —Antenna Theory and Designll, 2ndEd, John 

W iley and Sons Inc. 1998
Constantine^A rBalanrs — Antenna Theory- Analysis and Designll, W iley India, 2nd 
Edition,
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Reference Books
l . Kraus, — Antennasll, Tata M cGraw Hill, NewDelhi, 3II Edition,2003

Internal Continuous Assessment (Maximum Marks-50)

60% - Tests (minimum 2)
30% - Assignments (minim um  2) such as home work, problem solving, group discussions, 

quiz, literature survey, seminar, term-project, software exercises, etc.
10% - Regularity in the class

University Examination Pattern

PART A: Analytical/problem solving SHORT questions 8x 5 marks=40 marks
Candidates have to answer FIVE questions out of 
EIGHT. There shall be minimum o f TW O and 
maximum o f TH REE questions from each m odule with 
total TEN questions.

PART B: Analytical/Problem solving DESCRIPTIVE questions 4x 15  marks=60 marks
Two questions from each module with choice to answer 
one question.

Maximum Total Marks: 100
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Text Books
1. G. Keiser,'Optical Fiber Communication'.3rd Edition, TataMcGravvHillnevvdelhi, 

2000 -

2. John M .S en io r. _Optical Fiber Communication Principles & Practice4 ,PHI 
Publication

3 D.F. Mynbaev and L. Scheiner .'Fiber Optic Communication Techniques4, Person 
Education New Delhi 

Text Books
1. Optical Electronics:Ajoy Ghatak, K Thyagarajan
2. Textbook on Optical Fiber Communicaton and its A pplications^.C .G upta

Internal Continuous Assessment (Maximum Marks-50)

60% - Tests (minimum 2)
30% - Assignments (minimum 2) such as home work, problem solving, group discussions, 

quiz, literature survey, seminar, tenn-proj'ect, software exercises, etc.
10% - Regularity in the class

University Examination Pattern

PART A: Analytical/problem solving SHORT questions 8x 5 marks=40 marks
Candidates have to answer EIGHT questions out o f 
TEN. There shall be m inim um  o f TWO and maximum 
o f THREE questions from each module with total TEN 
questions.

PART B: Analytical/Simple Problem solving DESCRIPTIVE 4 x 1 5  marks=60 marks
questions
Two questions from each m odule with choice to answer 
one question.

Maximum Total Marks: 100
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T ex t Books .
1. W este & Harris, CMOS VLSI Design, Pearson Education
2. Plummer, Deal & Griffin, Silicon VLSI Technology, Pearson Education
3. Rabaey J.M., Digital Integrated Circuits - A Design Perspective, Pearson Education
4. W este & Eshraghian , Principles o f CMOS VLSI Design, Addison W esley
5. S K Gandhi, VLSI Fabrication Principles., John Wiley
6. Sung-Mo Kang & Y usuf Leblebici, CMOS Digital Integrated Circuits - Analysis & Design, 

McGrawHill
7. Nagchoudari., Principles o f Microelectronic Technology, Wheeler Publishing 
R eference Books
1. Y uan Taur & Ning T.H., Fundamentals o f Modern VLSI Devices, Cambridge Univ.

Press
2. Baker. Li & Boyce, CMOS - Circuit Design, Layout & Simulation, PHI
3. Sze S M, VLSI Technology, McGrawHill
4. Ken Martin, Digital Integrated Circuit Design, Oxford Univ. Press
5. Eshraghian & Pucknell,, Essentials o f VLSI Circuits & Systems, PHI

In te rn a l Continuous A ssessm ent (Maximum Marks-50)

60%  - Tests (minimum 2)
30%  - Assignments (minimum 2) such as hom e work, problem solving, group discussions, 

quiz, literature survey, seminar, term -project, software exercises, etc.
10% - Regularity in the class

U niversity  Exam ination P a tte rn

PART A: Analytical/problem solving SHORT questions 8x 5 marks=40 marks
Candidates have to answer EIGHT questions out of 
TEN. There shall be minimum o f TW O  and maximum 
o f THREE questions from each m odule with total TEN 
questions.

PART B: Analytical/ DESCRIPTIVE questions 4 x 1 5  marks=60 marks
Two questions from each module w ith choice to answer 
one question.

Maximum Total Marks: 100
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EC14 604: DIGITAL SIG N A L PROCESSING

Teaching scheme Credits: 4
3 hours lecture and 1 hour tutorial per week

Objectives
• To impart basic ideas (i) in the transforms used in digital domain (ii) in the 

design and hardware realization o f digital filters

Module I (13 hours)
Review o f  D iscrete Time Fourier series and Discrete Tim e Fourier Transfonn-Frequency do- main 
sampling- Discrete Fourier Transform-Properties-Circular convolution-Linear convolution using DFT- 
Linear filtering o f  long data sequences- Overlap add and overlap save methods- Computation o f DFT- 
D ecim ation in Time and Decimation in Frequency algorithm s.

Module II (13 hours)
Structures for realization of discrete tim e systems-Signal flow  graph representation- structures for 
FIR and IIR  systems-direct form, cascade fonn, parallel form -lattice and transposed structures- 
Representation o f  numbers & errors due to rounding and truncation-Quantization o f  filter coefficients- 
round o ff  effects in digital filters-Limit cycle oscillations, scaling to prevent overflow

Module III (13 hours)
Design o f  Digital filters-Types o f digital filters -FIR and IIR filters -specifications o f  digital Filters- 
Design o f  FIR filters -Linear phase Characteristics-W indow m ethod, Optimal method and Frequency 
Sam pling method-Design o f IIR filters from analog filters -Impulse invariant and 
bilinear transform ation methods- Frequency transformation in the analog and digital domains

Module IV (13 hours)
Com puter Architectures for signal processing-Harvard Architecture, Pipelining, Multiplier- 
Accum ulator, Special Instructions for DSP, extended parallelism-General Purpose DSP Processors- 
Im plem entation o f DSP Algorithms for various operations-Special purpose DSP hard ware-Hardware 
Digital filters and FFT processors-Case study and overview o f  TMS320 series processor, ADSP 
21XX processor

Text Books
1 ■ O ppenheim  A. V., Schafer R. W., Discrete-Time Signal Processing, Prentice Hall/Pearson.
2. John G. Proakis, Dimitris G. Manolakis, Digital Signal Processing: Principles,

Algorithms and Applications, Prentice Hall o f  India Pvt. Ltd., 1997.
3 . Em m anuel C. Ifeacher, Barry W. Jervis, Digital Signal Processing: A Practical 

Approach, Pearson Education 2004
4. Li Tan,DSP-Fundamentals & Applications, E lsevier, New Delhi, 2008
5 Roberto Cristi, Modem Digital Signal Processing, Cengage learning India pvt. Ltd. ,2004,4th 

Indian reprint 2009, New Delhi
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Reference Books
1. M itra S. K., Digital Signal Processing : A Com puter Based Approach, Tata McGraw-Hill

2. B Venkataramani & M.Bhaskar, Digital Signal Processors-Architecture,3. Programming and 
Applications, Tata M cgraw Hill

3. Dag Strannbby & William Walker,DSP & Applications. Elsevier, New Delhi, 2nd Ed. 2004
4. Vinay K  Ingle, John G Proakis, DSP- A  MATLAB based approach ,Cengage learning India
5. Sen M. Kuo and W oon-Seng Gem, Digital Signal Processors, Pearson

Internal Continuous Assessment (Maximum Marks-50)

60% - Tests (minimum 2)
30% - Assignments (minimum 2) such as home work, problem  solving, group discussions, 

quiz, literature survey, seminar, term-project, software exercises, etc.
10% - Regularity in the class

University Examination Pattern

PART A: Analytical/problem solving SHORT questions
Candidates have to answer EIGHT questions out o f 
TEN. There shall be minimum o f TW O and m axim um  
o f  THREE questions from each module with total TEN 
questions.

8x 5 marks=40 marks

PART B: Analytical/Problem solving DESCRIPTIVE questions 4 x 1 5  marks=60 marks
Two questions from each module with choice to answer 
one question.

Maximum Total Marks: 100
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EC14 605: C O N T R O L  S Y S TE M S

- Teaching scheme Credits: 4
3 hours lecture and 1 hour tutorial per week

Objective

• To impart the basic theory behind the analysis o f  continuous anddiscrete 
Systems in time and frequency domains

• To introduce concepts about the state space modeling o f systems.

Module I (13 hours)
General Schematic Diagram o f  Control Systems-Open loop and Closed loop systems -  Merits and 
demerits-Concepts o f feed back -R ole  o f  computers in Automatic Control -M odeling o f 
Continuous Time Systems. Basic ideas o f  Functions of Complex Variables ,Mapping 
Process, Analytic functions, poles and zeros.
Transfer functions-block diagrams-order and type-signal flow graph -M aso n 's  Gain form ula-Block 
diagram  reduction using direct techniques and signal flow graphs -exam ples-derivation o f  transfer 
function o f simple systems from physical relations -low pass RLC series network -sp ring  mass 
damper -D C  servomotor for position and speed control -lo w  pass active filter

Module II (13 hours)
1. Time Domain analysis:

A nalysis o f Continuous Time systems-Transient and steady State Responses-Standard Test Signals- 
Response comparisons for various Root locations in the S-plane-Time Domain Solutions o f  First 
order systems- Step Response o f Second order system  -T im e domain specifications -Relationships 
between Damping ratio and the amount o f  Overshoot for a second Order system - Effects o f 
derivative and Integral Control on the Transient response - Performance o f feed back Control systems 
- Steady state Response-steady state error -com putations of steady state error -erro r constants - 
Concepts o f Stability -Routh-H urw itz Criterion - Construction o f root locus.

2. Frequency Domain Analysis:
Frequency Domain Plots-Polar and Bode Plots-Theory o f  Nyquist Criterion Frequency Response 
characteristics- Frequency domain specifications- computation of gain and phase Margins from Bode 
Plot - Theory o f  Lag,Lead, and Lag-Lead 
compensators.

Module III (13 hours)
M odeling o f discrete-time systems-sampling-mathematical derivations for sampling-sample and hold
-solutions of difference Equations using Z-transforms-example o f sampled data systems -m app ing  
betw een s plane and z plane -cyclic  and m ulti-rate sampling (definitions only) -analysis o f  discrete 
tim e systems-pulse transfer function-examples-stability -Ju ry 's  criterion -b ilinear transformation- 
stability analysis after bilinear transformation -stab ility  analysis Routh-Hurwitz techniques-

’< F

u
a  L

Module IV (13 hours)
State Space Analysis: Introduction-Definitions and explanations of the terms STATE, STATE 
VARIABLES, STATE VECTOR AND STATE SPACE-State Space Representations o f  Linear Time- 

~inv4riant System with i) single input and output ii) m ulti variable systems iii) SISO System in which

,<% i^ nvolves-Eigen values-phase variable and Diagonal fonns-Invariance o f  Eigen values under 
lineal1 t^nsfonnation-Diagonilisation
S o lu tio n  "of Linear Time-invariant State Equations-Homogeneou^ and Non-homogeneous 
;ase(exfRnn»le up to second order only)- M atrix Exponential- Laplace Transform approach to the
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. State Space representation o f  Discrete Time System s-Relation between Transfer function /Transfer
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E C U 606 S A T E L L IT E  C O M M U N IC A T IO N

Teaching scheme . Credits: 4
3 hours lecture and 1 hour tutorial per week

Objectives
• To impart the basic concepts o f satellite communication and systems
• To develop understanding about the link design and the latest trends in satellite 

communication

Module I (13 hours)
Satellite Orbits: Orbital mechanics-Kepler1 s laws, locating the satellite in orbit,orbital elements; look 
angle determination-subsatellite point, azimuth and elevation angle calculation;orbital perturbations- 
longitudinal and inclination changes; launches and launch vehicles-ELVs, placing satellites into 
geostationary orbit;orbital effects in communication system perfonnance-doppler shift, range 
variations, solar eclipse, sun transit outage

Module II (13 hours)
Communication Satellites- Satellite subsystem; Attitude and orbit control system (AOCS); 
Telemetry, Tracking, Command and Monitoring (TTC&M ); power systems; communications 
subsystem-description, transponders; satellite antennas-basic antenna types, satellite antennas 
in
practice

Module III (13hours)
Satellite link design and Satellite access- Basic transmission theory, system noise temperature and 
G/T ratio; D ow nlink design-link budget; Uplink design; design for specified C/N, uplink and 
downlink attenuation in rain, communication link design procedure; system design examples.

Module IV(13 hours)
Multiple access schemes-FDMA, TDMA, CDMA, DAMA; V SAT systems-basic techniques, VSAT 
earth station engineering, system design; DBS systems-C-band and KuOband home TV, digital DBS; 
satellite m obile systems; GPS

Text Books
1. Timothy Pratl, Charles Bostian & Jerem y Allnutt,1 Satellite communications1,2nd 

Ed., W iley India, New Delhi, 2008

2. Dennis Roddy, _Satellite Communications1, 4th Ed., Tata Mc-Graw-Hill, New D elhi,2009

3. Tri T. Ha, _D igital Satellite Communications1 ,2 n d  Ed., Tata Mc-Graw-Hill, New 
Delhi, 2009

Internal Continuous Assessment (Maximum Marks-50)

Tests (minimum 2)
Assignm ents (minimum 2) such as home work, problem  solving, group discussions, 

Tjtihz. literature survey, seminar, term-project, software exercises, etc.
Regularity in the class , j
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University Examination Pattern

P A R T  A : A n a ly t ic a l /p r o b le m  s o lv in g  S H O R T  q u e s t io n s  .  8 x  5  m a rk s = 4 0  m a r k s

Candidates have to answer EIGHT questions out o f  
TEN. There shall be minimum o f TW O and maximum 
o f TH REE questions from each module with total TEN 
questions.

PART B: Analytical/ DESCRIPTIVE questions 4 x 1 5  marks=60 marks
Two questions from each module with choice to answer 
one question.

Maximum Total Marks: 100
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EC14 701 IN F O R M A T IO N  T H E O R Y  A N D  C O D IN G

Teaching scheme Credits: 4
3 hours lecture and 1 hour tutorial per week

Objective

_ To provide basic concepts o f Information theory
_ To enable the students to propose, design and analyse suitable coding/decoding scheme 

for a particular digital communication application

Module I (12 Hours)
Information theory-inform ation and entropy-properties o f  entropy - entropy o f  a binary memoryless 
source- extension o f  a m em oryless source-source coding theorem-Shannon-Fano coding- Huffman 
coding-Lempel-Ziv coding - discrete memoryless channel - binary symmetric channel- mutual 
information - properties - channel capacity- channel coding theorem.

Module II (14 Hours)
Introduction to algebra-groups- fields -binary field arithmetic- construction o f  Galois field GF(2m)- 
basic properties o f  Galois field GF(2m)- properties o f  minimal polynomial - computations using 
GF(2m) arithmetic-vector spaces-matrices - Linear B lock Codes -generator matrices-parity check 
matrices-
encoder for linear system atic code-syndrome and error correction-minimum distance- error correction 
and error detection capabilities.

Module III (13 Hours)
Cyclic Codes: polynomial description-algebraic properties -  generator and parity check matrices of 
cyclic codes- encoding o f  cyclic codes-syndrome computation-error detection - decoding o f  cyclic 
codes- Binary Primitive BCH codes-generator polynomial -parity check m atrix- decoding o f  BCH 
codes, nonbinary BCH Codes- Reed Solomon codes- basic concepts o f  coding and decoding

Module IV (13 Hours)
Coding - convolutional codes- binary non-systematic feed forward encoder -generator matrix- time 
domain and transform dom ain representation- state diagram and Trellis diagram  representation o f 
convolutional codes- distance properties of convolutional codes- m aximum  likelihood decoding- 
Viterbi decoding- interleaved convolutional codes.

Text Books
1. Simon Haykin, Communication Systems,John Wiley
2. ShuLin, D aniel J Costello.Jr, Error Control Coding, 2nd edition ., Pearson

Reference Books
1. Das J.M alik A.K.,ChatteijeeP.K.,Principles o f DigitalCommunications, NewAge 

International
2. Simon Haykin, Digital Communications, John Wiley
3. Taub & Schilling, Principles of Communication System,TATA M cGraw Hill

Haykins and Michael Moher, M odem  Wireless Communication,Pearson

Communications, Pearson Education 
. . . . |

Digital and Analog Communication System, Pearson Education
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NEHRU COLLEGE OF ENGINEERING AND RESEARCH CENTRE
(NAAC Accredited)

(Approved by AICTE, Affiliated to APJ Abdul Kalam Technological University, Kerala)
S l n c a  1 9 6 8

In te rn a l C ontinuous A ssessm ent (Maximum Marks-50)

60% - Tests (minimum 2)
30% - Assignments (minimum 2) such as home work, problem solving, group discussions, 

quiz, literature survey, seminar, term-project, software exercises, etc.
10% - Regularity in the class

University Examination Pattern

PART A: Analytical/problem solving SHORT questions 8x 5 marks=40 marks
Candidates have to answer EIGHT questions out of 
TEN. There shall be minimum of TWO and maximum 
of THREE questions from each module with total TEN 
questions.

PART B: Analytical/Problem solving DESCRIPTIVE questions 4 x 1 5  marks=60 marks
Two questions from each module with choice to answer 
one question.

Maximum Total Marks: 100
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E C  14 702 M IC R O W A V E  E N G IN E E R IN G

T each ing schem e * Credits: 4
3 hours lecture and 1 hour tutorial per week

Objectives
• To give the basic ideas about the characteristics and applications o f  microwave 

frequency bands
To understand the working o f various microwave passive and active devices and 
circuits.

Module I (13 hours)
Characteristic, features and applications of microwaves- Scattering matrix representation of 
microwave networks, properties o f  scattering matrices, properties and s-matrices for typical 
network such as section o f  uniform  transmission line, 3-port networks (reciprocal and 
nonreciprocal), T-junctions, directional coupler, magic tee, ferrite devices, isolator, circulators

Module II (12 hours)
Generation o f  microwaves by tubes, limitations of conventional tubes, klystron amplifiers - 
analysis, reflex klystron oscillator-analysis, magnetrons, traveling wave tube (TW T), backward 
wave oscillator (BWO)-basic principles. Millimetre wave tubes-introduction

Module III (13 hours)
High frequency limitations o f  transistors, microwave transistors, varactors, Manley Rowe 
relations, parameteric amplifiers and frequency multipliers, tunnel diodes, Gunn effect, Gunn 
Diode oscillators, Avalanche effect, IMPATT & TRAP ATT diodes, PIN diodes and their 
applications, Schottky barrier and backward diodes.

Module IV (14 hours)
Planar transmission lines such as stripline, microstrip line, slotline etc. VSW R measurement, 
microwave power measurement, impedance measurement, frequency measurement. Microwave 
filters, Analysis o f infinite periodic structures, Terminated periodic structures, k-p Diagrams and 
Wave velocities, Filter design by the image parameter method, Constant K filter sections, m- 
derived filter sections and Com posite filters.

Text Books
1. Liao S.Y.JIMicrowave devices and Circuitsll, Prentice Hall O f India, New Delhi, 3rd 

Ed. 2006 
Reference Books

1. Rizzi P. A.,Microwave Engineering,Passive Circuits Hall o f India
2. Pozar D.M .,11 Microwave Engineering, John Wiley
3. Annapurna Das and Sisir Das, M icrowave Engineering, Tata-McGraw Hill ,New 

Delhi, 2008

Internal Continuous Assessment (Maximum Marks-50)

60% - Tests (minimum 2)
30% - Assignments (minimum 2) such as home work, problem solving, group discussions, 

quiz, literature survey, seminar, term-project, software exercises, etc.
II
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NEHRU COLLEGE OF ENGINEERING AND RESEARCH CENTRE
(NAAC Accredited)

(Approved by AICTE, Affiliated to APJ Abdul Kalam Technological University, Kerala)
S l n c a  1 9 6 8

University Examination Pattern

PART A: Analytical/problem solving SHORT questions 8x5 marks=40 marks
Candidates have to answer EIGHT questions out of 
TEN. There shall be m inimum  of TWO and maximum 
o f THREE questions from each module with total TEN 
questions.

PART B: Analytical/  DESCRIPTIVE questions 4x15  marks=60 marks
Two questions from each module with choice to answer 
one question.

Maximum Total Marks: 100
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EC14 703: D I G I T A L  S Y S TE M  D E S IG N

Teaching scheme Credits: 4
3 hours lecture and l hour tutorial 'per w eek

Objectives
• After learning this subject students must be able to simulate and implement typical 

digital circuits

Module I (12 hours)
Introduction to VHDL - Behavioral, Data flow  and structural description -Identifiers, Data objects,
Data types, Delay models -Transport vs Inertial Delay - Simulation Deltas - Se
quential Processing - Process Statement - Signal Assignment vs Variable Assignment - Assert and 
report statements - Subprograms and functions- Packages - Predefined Attributes - 
Configurations- Subprogram Overloading - VHDL synthesis - Design Examples

Module II (14 hours)
Finite State machines: Design o f finite state machines-state tables -state graphs - General 
models for sequential networks - Derivations o f  State Graphs and Tables Reduction of state Tables 
State Assignment - Sequential Network Design- Design examples using the FSM approach - 
sequence detector, m ultiplier Impediments to Synchronous design: Clock Skew, Gating the clock, 
Asynchronous inputs Synchronizer Failure and Metastability Timinghazards : Static
Hazards, Dynamic Hazards, Designing hazard free circuit.

Module III (13 hours)
Designing with Programmable devices: Program mable Logic Arrays- Programmable Array Logic- 
sequential- combinational PLDs (Eg: PAL14L4 &PAL12H6), Sequential PLDs 
(Eg: PA LI6R 4)-Sim ple PLDs (Eg: 2 2 V 1 0 )-Complex Programmable Logic Devices
(Eg: XC9500)- Field Programmable Gate Arrays (Eg: XC 4000 & FLEX 10K)

Module IV (13 hours)
Introduction to Testing and Diagnosis Digital System Testing: Fault models - fault equivalence - fault 
location- fault dominance - single and m ultiple stuck faults - Testing for single stuck faults - 
Algorithms - random test generation - Testing for bridging faults Design for Testability: Design for 
Testability: Ad-hoc design for testability techniques - Classical scan designs - Boundary scan
standards - Built-in-self-test - Test pattern generation - BIST architecture examples
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Text Books
1 J. Bhasker, A VHDL Primer, Pearson Education, 2000 .
2 Charles H Roth, Jr , Lizy Kurien John, Digital Design using VHDL ,

Cengage Publishers, India Second Edition
3 Kenneth L Short, VHDL for Engineers , Pearson Education ,2009

4 John F W akerly, Digital Design Principles and Practices, Pearson Education,
Fourth Edition

Reference Books
1. Stephen Brown & Zvonko Vranesic, Fundamentals of Digital Logic with VHDL 

design, Tata M cGraw Hill

2. Douglas L Perry, VHDL:Programming by example, Me Graw Hill, Fourth Edition
3. Reiner W. Hartenstein, Andres K eevallik ,Field-Programmable Logic and 

Applications. From FPGAs to Com puting Paradigm, Springer

4. Kevin Skahill, VHDL for Program m able Logic, Pearson Education
5 Stephen Brown,Zvonnko Vranesic,Fundamentals of digital logic design with VHDL, 

Me Graw Hill,2006

Internal Continuous Assessment (Maximum Marks-50)

60% - Tests (minimum 2)
30% - Assignments (minimum 2) such as hom e work, problem solving, group discussions, 

quiz, literature survey, seminar, term -project, software exercises, etc.
10% - Regularity in the class

University Examination Pattern

PART A: Analytical/problem solving SHORT questions 8x 5 marks=40 marks
Candidates have to answer EIGHT questions out of 
TEN. There shall be minimum o f  TW O and maximum 
of THREE questions from each m odule with total TEN 
questions.

PART B: Analytical/Problem solving DESCRIPTIVE questions 4 x 15 marks=60 marks 
Two questions from each m odule w ith choice to answer 
one question.

Maximum Total Marks: 100
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EC14 704(A) I N T E R N E T  T E C H N O L O G Y

Teaching scheme Credits: 4
3 h o u rs  lecture and l h o u r tu to ria l p e r  w eek

Objectives
• To make the student aware o f  the various protocols used in internet 

Module I (13 hours)
Com puter networks and the internet-principles o f  application-layer protocols-HTTP- FTP-e-mail 
DNS-socket programming with TCP/UDP-web servers-web pages design using HTML and XML

Module II (13 hours)
M ultim edia networking—applications — streaming stored audio and video-internet telephony-RTP- 
scheduling and policing m echanisms-integrated services- RSVP-differentiated services-network 
m anagement-the internet network management fram ew ork

Module III (13 hours)
N etw ork security —E-mail security-privacy-S/M IM E-IP security-overview-architecture-
authentication-header and payload-combining security associations-key management- web security-

SSL and transport layer security — SET-systems security-intruders and viruses-firewalls-design- 
trusted systems.

Module IV (13 hours)
M obile internet-mobile network layer-mobile IP-dynam ic host configuration protocol-ad hoc 

networks-mobile transport layer-implications o f  TCP on mobility-indirect TCP-snooping TCP- 
M obile TCP-transmission —selective retransmission —transaction -oriented TCP support for m obility- 
file system-WAP protocols -W M L  -W M L  script- wireless telephony applications

Text Books
1. Kurose J.F.& Ross K.W.,Computer Networking: A Top-Down Approach Featuring the 

Internet,Addison W esley,Modules I&II
2. Stallings W .,Cryptography and Network Security Principles and practice.,Pearson 

Education Asia,ModuleIII
3. Schiller J.,Mobile Com m unications,Addison Wesley,Module IV 

Reference Books
1. Deitel H.M.,Deitel P.J.& Nieto T.R .,Internet And World Wide Web: How to Program, 

Pearson Education
2. Greenlaw R& Hepp E,In-line/On-line;Fundamentals O f the Internet And the World W ide 

Web, Tata Me Graw Hill
3. Sharma V & Sharma R,Developing e-Com m erce Sites: An Integrated Approach ,Addison 

Wesley
4. Singhal et. AI S.,The Wireless Application Protocol, Pearson Education Asia
5. Goncalves M .,Firewalls : A Complete G uide, Tata Me Graw Hill
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NEHRU COLLEGE OF ENGINEERING AND RESEARCH CENTRE
(NAAC Accredited)

(Approved by AJCTE, Affiliated to APJ Abdul Kalam Technological University, Kerala)
S l n c a  1 9 6 8

In te rn a l  Continuous A ssessm ent (Maximum Marks-50)
60% - Tests (minimum 2)
30% - Assignments (minimum 2) such as hom e work, problem solving, group discussions, 

quiz, literature survey, seminar, tenn-project, software exercises, etc.
10% - Regularity in the class

U niversity  Exam ination P a tte rn

PART A: Analytical/problem solving SHORT questions 8x 5 marks=40 marks
Candidates have to answer EIGHT questions out o f 
TEN. There shall be minimum o f TW O and maximum 
o f THREE questions from each module w ith total TEN 
questions.

PART B: Analytical/ DESCRIPTIVE questions 4x 15  marks=60 marks
Two questions from each module with choice to answer 
one question.

Maximum Total Marks: 100

Page | 68



NEHRU COLLEGE OF ENGINEERING AND RESEARCH CENTRE
(NAAC Accredited)

(Approved by AICTE, Affiliated to APJ Abdul Kalam Technological University, Kerala)
S i r i c a  1 9 6 8

E C  14 704(B) T E L E V IS IO N  A N D  R A D A R  E N G IN E E R IN G

Teaching scheme Credits: 4
3 hours lecture and 1 hour tutorial per week

Objective
• To give the basic ideas & operating principles o f different types ofb/w as well as color CTV 

and radar (both transmitter and receiver) and their uses.
• To create the awareness about the different standards o f  TV systems used in different 

countries and their basic principles.

Module I (13 hours)
Principles o f  TV- image continuity- Horizontal and vertical scanning- number o f  scanning lines- 

flicker- interlaced scanning fine structure -  Composite video signal- VSB transmission and reception-

Channel bandwidth - positive and negative m odu la tion-T ransm itter-receiver-m onochrom e 
picture tube- CCD camera

Module II (13 hours)
Colour TV- compatibility- Three colour theory- Grassmans laws- -luminance, hue and saturation - 
Colour TV  Cam era tube- Picture tube- Pincushion correction techniques- auto degaussing circuits- 
frequency interleaving- Bandwidth for color signal transmission- modulation of colour difference 
signals- colour burst- weighting factors- -principles o f  NTSC,PA L and SECAM coder and decoder- 
Block Diagram  o f  Digital T.V-Transmitter- receiver- HDTV, Concept of Plasma Screen

Module III (13 hours)
Radar system- Simple fonn of radar equation- Radar block diagram- radar frequencies- Prediction of 
range perform ance- minimum detectable signal- receiver noise- pulse reception- frequency and range

ambiguities- antenna parameter -  Doppler effect- system losses and propagation effects.
Module IV (13 hours)

CW Radar — Simple CW radar- Intermediate frequency CW  radar- FM- CW radar- FM- CW 
altimeter- M ultiple frequency CW radar- Pulse doppler M TI radars- Delay line canceller- blind speed
tracking radar- A  scope and PPI display

Text Books
1. Gulati R.R., Modem Television Engineering ,W iley Eastern Ltd.
2. M ichael Robin& Michael Poulin, Digital Television Fundamentals, Me Graw Hill
3. Bernard Grob& Charles E. Herndon,Basic Television and Video Systems,
4. Skolnik Introduction to Radar Systems,Me Graw Hill,Kogakusha Ltd.

Reference Books
1. Dhake A.M.,'Television Engineering,Tata Me Graw Hill
2. Dam acherP. Digital B roadcasting  .^ T e le c o m m u n ic a t io n S e r ie s

Internal Continuous Assessment (Maximum Marks-50)

60% - Tests (minimum 2)
30% - Assignments (minimum 2) such as home work, problem  solving, group discussions, 

quiz, literature survey, seminar, tenn-project, software exercises, etc.
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U niversity E xam in ation  Pattern

PART A: Analytical/problem solving SHORT questions 8x 5 marks=40 marks
Candidates have to answer EIGHT questions out o f 
TEN. There shall be minimum of TWO and m aximum  
o f  THREE questions from each module with total TEN 
questions.

PART B: DESCRIPTIVE questions 4x15  marks=60 marks
Two questions from each module with choice to answer 
one question.

Maximum Total Marks: 100
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EC14 704(C) E M B E D D E D  S Y S T E M S

Teaching scheme Credits: 4
3 hours lecture and l hour tutorial per week

Objective
• To give ideas about embedded systems and system development
• To impart knowledge about real time operating systems and microcontrollers 

Pre-requisite: EC14 505 Microprocessors and Microcontrollers

Module I (13hours)
Introduction to Em bedded Systems: Characteristics o f  Embedded system s, Categories o f  Embedded 
System- Requirem ents o f  Embedded Systems, Challenges and Issues in Embedded Software 
Development, Role o f  processor selection in Embedded System (Microprocessor V/s M icro
controller), Software embedded into a system-General ideas o f Processor and Memory organization -

Processor and m em ory selection— Interfacing to Memory and I/O devices- Devices and Buses- Device 
Drivers and Interrupt Servicing mechanisms- Applications o f  Embedded Systems in Consumer 
Electronics, Control System, Biomedical Systems, Handheld com puters, Communication devices.

Module II (13 hours)
Real time operating systems: Task and Task States, tasks and data, M essage queues-Timer Function- 
Events-M emory M anagem ent, Interrupt Routines in an RTOS environment, basic design Using 
RTOS. OS services. I/O subsystems. Network operating system. Real time embedded system OS.OS 
security- Real-Time Embedded Software Development

Module III (13hours)
Microcontroller: PIC microcontroller- architecture- Internal registers and timer/Clock initialization, 
Interrupts - program m ing. Introduction to A V R 8515 microcontroller. 16 and 32 bit microcontrollers.

8096/80196 family. A R M  processor- architecture — applications - M otorola 68HC11/ 68HC12 family 
o f microcontrollers. Internal architecture. Addressing modes and instruction set. Interrupts.

Module IV (13 hours)
Embedded system development: Interfacing o f  external Memory. Interfacing Analog and digital 
blocks, interfacing o f  different peripheral devices such as LED, LCD, Graphical LCD, Switches,
Relay, stepper m otors, ADC, DAC and various sensors. Introduction to-assembler, compiler, cross 
compilers and Integrated Development Environment (IDE).
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Text Books
1. Rajkamal —Embedded Systems Architecture; Programming and Designll; Tata McGraw Hill 

Publications.,New Delhi, 3r<̂ Wd.2008
2. Sreve Heath,‘Em bedded system design1, Elsevier, 2n<̂  Ed. New Delhi, 2003
3. Steve Farber ,ARM  System -on-chip , , Second Edition,2000 Pearson Education
4. K.J. Ayala ,The 8051 M icrocontroller, Penram International
5. J B Peatman, Design w ith PIC Microcontrollers, Prentice Hall
6. Dhananjay Gadre program m ing and Customizing the AVRM icrocontroller,M GH
7. S.Furbur, ARM  system  Architecture, Addition wesley, 1996.

Reference Books

1. Raj Kamal, M icrocontrollers Architecture, programming, Interfacing and System Design, 
Pearson Education.

2. Dr K.V.K.K..Prasad ,Embedded /Real-Time system s :Concepts ,Design &Programming., 
DreamTech Publishers.,2004

3. Jonathan.W .Valvano, Embedded M icrocomputer Systems, Real Tim e Interfacing, Publishedby 
Thomson Brooks/Col, 2002.

4. G.H. Miller, M icrocom puter Engineering, 3d edition, Pearson Education.
5. LouisL. Odette , ‘IntelligentEm bedded System s1, Addison-Wesley, 1991
6. M icrochip M anual for PIC 18F 452

Internal Continuous Assessment (Maximum Marks-50)

60% - Tests (minimum 2)
30% - Assignments (m inim um  2) such as home work, problem solving, group discussions, 

quiz, literature survey, seminar, term-project, software exercises, etc.
10% - Regularity in the class

University Examination Pattern

PART A: Analytical/problem solving SHORT questions 8x 5 marks=40 marks
Candidates have to answer EIGHT questions out of 
TEN. There shall be minimum of TWO and maximum 
o f THREE questions from each module w ith total TEN 
questions.

PART B: Analytical/ DESCRIPTIVE questions 4 x 1 5  marks=60 marks
Two questions from  each module with choice to answer 
one question.

Maximum Total Marks: 100
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EC 14 704(D): N A N O T E C H N O L G Y

Teaching scheme Credits: 4
3 hours lecture and 1 hour tutorial per week

Objectives
• — To provide basic biowledge about nano/microdevices, mathematical modeling o f 

electromechanical systems and applications

Module I (llhours)
Biological analogies o f Nano and Micro-electromechanical systems (NM EM S)-Fabrication of 

MEMS- assembling and packing —applications o f  NMEMS 

Module II (15 hours)
M athematical models and design o f  NMEMS- NM EM S architecture-electro m agnetics and its

applications is NMEMS -M o lecu la r and Nano structure dynamics-molecular wires and molecular 
circuits-thenno analysis and heat equation.

Module III (14 hours)
Carbon nanotubes and nono devices-structural design o f  nano and M EM actuators and sensors- 
configurations and structural design o f motion nano and micro-structures.

Module IV (12 hours)
Algebra o f sets-direct current micro machines-mathematical models o f  induction motors-micro 
synchronous m achines-single phase reluctance motors-stepper motors-synchronous reference 
frames-control o f  NM EM S

Text Books
1 Lyschevski,Sergey Edward,Nano and Microelectromechanical 

Fundamentals o f Nano and micro engineering,CRC Press, 2000
Systems:

Internal Continuous Assessment (Maximum Marks-50)

60% - Tests (minimum 2)
30% - Assignments (m inim um  2) such as home work, problem solving, group discussions, 

quiz, literature survey, seminar, term-project, software exercises, etc.
10% - Regularity in the class

University Examination Pattern

PART A: Analytical/problem solving SHORT questions 8x 5 marks=40 marks
Candidates have to answer EIGHT questions out o f  TEN. There shall be 
minimum o f TW O  and maximum o f THREE questions from each module with

l/L

total TEN questions.

/ /  DESCRIPTIVE questions 4 x 1 5  marks=60 marks 
tions from each module with choice to answer one question.

Maximum Total Marks: 100
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E C  14 704(E) IM A G E  A N D  V ID E O  P R O C E S S IN G

T eaching schem e C redits: 4
3 hours lecture and 1 hour tutorial per week

Objectives
• To give ideas & techniques o f image & video processing
• To impart knowledge about image filtering, restoration & reconstruction

Pre-requisite: EC14 604 Digital Signal Processing 

Module I (llhours)
Introduction: 2D systems, M athem atical preliminaries — Fourier Transform, Z Transform, Optical & 
Modulation transfer function, M atrix theory, Random signals, Discrete Random fields, Spectral 
density function. Image Perception: Light, Luminance, Brightness, Contrast, M TF o f  the visual 
system, Visibility function, M onochrom e vision models, Fidelity criteria, Color representation, 
Chromaticity diagram, Color coordinate systems, Color difference measures, Color vision model, 
Temporal properties of vision.

Module II (15 hours)
Image Sampling and Quantization: Introduction, 2D sampling theory, Limitations in sampling & 
reconstruction, Quantization, Optimal quantizer, Compander, Visual quantization. Image Transforms: 
Introduction, 2D orthogonal & unitary transfonns, Properties o f  unitary transforms, DFT, DCT, DST, 
Hadamard, Haar, Slant, KLT, SVD transform. Image Representation by Stochastic Models: 
Introduction, one-dimensional Causal models, AR models, Non-causal representations, linear 
prediction in two dimensions.Image Enhancement: Point operations, Histogram m odeling, spatial 
operations, Transform operations, Multi-spectral image enhancement, false color and Pseudo-color, 
Color Image enhancement.

Module III (14 hours)
Image Filtering & Restoration: Image observation models, Inverse & W iener filtering, Fourier 
Domain filters, Smoothing splines and interpolation, Least squares filters, generalized inverse, SVD 
and Iterative methods, Maximum entropy restoration, Bayesian methods, Coordinate transformation 
& geometric correction, Blind de-convolution.
Image Analysis & Computer Vision: Spatial feature extraction, Transform features, Edge detection, 
Boundary Extraction, Boundary representation, Region representation, M oment representation, 
Structure, Shape features, Texture, Scene matching & detection, Image segmentation, Classification 
Techniques.
Image Reconstruction from Projections: Introduction, Radon Transform, Back projection operator, 
Projection theorem, Inverse Radon transform, Fourier reconstruction, Fan beam  reconstruction, 3D 
tomography. Image Data Compression: Introduction, Pixel coding, Predictive techniques, Transform 
coding, Inter-frame coding, coding o f  two tone images, Image compression standards.

M odule IV  (12 hours)

Video Processing: Fundamental Concepts in Video — Types o f video signals, A nalog video, Digital

video, Color models in video, V ideo Compression Techniques — Motion compensation, Search for 
motion vectors, H.261, H.263, M PEG  I, MPEG 2, MPEG 4, MPEG 7 and beyond, Content based
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Text Books
1 K. Jain, —Fundamentals o f Digital Image Processingll, Pearson Education (Asia) Pte.

Ltd./Prentice Hall o f India, 2004.
2 . Z. Li and M.S. Drew, — Fundam entals of Multimediall, Pearson Education (Asia) Pte. Ltd., 

2004.
3. R. C. Gonzalez and R. E. W oods, — Digital Image Processingll, 2nd edition, Pearson 

Education (Asia) Pte. Ltd/Prentice Hall o f India,2004.
4. M. T ekalp ,— Digital Video Processingll, Prentice Hall, USA, 1995.

Internal Continuous Assessment (Maximum Marks-50)

60% - Tests (minimum 2)
30% - Assignments (minimum 2) such as home work, problem solving, group discussions, 

quiz, literature survey, seminar, tenn-project, software exercises, etc.
10% - Regularity in the class

University Examination Pattern

PART A: Analytical/problem solving SHORT questions
Candidates have to answer EIGHT questions out o f 
TEN. There shall be m inim um  of TWO and maximum 
o f THREE questions from each module with total TEN 
questions.

8x 5 marks=40 marks

PARTB: Analytical/ DESCRIPTIVE questions
Two questions from each module with choice to answer
one question.

4x 15  marks=60 marks

Maximum Total Marks: 100
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EC14 705(A) S O F T  C O M P U T IN G

Teaching scheme Credits: 4
3 hours lecture and 1 hour tutorial per w eek

Objectives
• To acquaint the students with the important soft computing methodologies- neural 

networks, fuzzy logic, genetic algorithms and genetic programming

Module I (12 Hours)
Artificial Intelligent systems -  Neural Networks, Fuzzy Logic and Evolutionary Programming 
concepts. Artificial Neural Networks — Biological neural networks — Model o f an artificial neuron- 
Comparison between biological neuron and artificial neuron- Basic models o f artificial neural 
network -Learning methods -  Activation function and tenninologies of ANN- Me Culloch Pitts 
Neuron -  Linear Separability -  Hebb netw ork -  Perceptron Networks , Adaline, Madaline.

MODULE II (14 Hours)
Back propagation Networks : Architecture - Multi layer perceptron —Back propagation learning -  
Input layer, Hidden Layer , Output Layer computations, Calculation o f  error, Training o f  AN N, Back 
propagation Algorithm, Momentum and Learning rate, Selection o f  various param eters in BP 
networks- Radial Basis Function Networks [T. B. 1].

Variations in standard BP algorithms -  Decremental iteration procedure, Adaptive BP, GA based BP, 
Quick prop training, Augmented BP netw orks, Sequential learning Approach for single hidden layer 
Neural networks.

Module III (13 Hours)
Fuzzy sets and crisp sets-Fuzzy sets —Fuzzy set operations-Fuzzy relations- Membership functions — 
Features of the membership functions-Fuzzification- Methods o f  membership value assignm ents- 
Defuzzification- Defuzzification m ethods-Fuzzy Rule Base and approximate reasoning- Truth values 
and tables in fuzzy logic, Fuzzy propositions, Formation of rules, Decomposition o f rules,
Aggregation o f fuzzy rules- Fuzzy Inference Systems- Construction and Working Principle o f  FIS- 
Methods of FIS- M amdani FIS and Sugeno FIS- Fuzzy Logic Control Systems- Architecture and 
Operation of FLC System- FLC System M odels- Application of FLC Systems.

Module IV (13 Hours)
Genetic Algorithms- Basic Concepts- Creation o f  off- springs- W orking Principle- Encoding- Fitness 
function- Reproduction- Roulette- W heel Selection, Boltzmann Selection- Tournament selection- 
Rank Selection- Steady- State Selection- Elitism - Generation gap and steady state replacem ent- 
inheritance operators- Cross Over- Inversion and deletion- Mutation Operator- Bit- wise operators- 
Generational Cycle- Convergence o f  G enetic Algorithm- Differences and Similarities betw een GA 
and other traditional methods- Applications.

bfytic

i

Text Books
'' ' T "ivanandam , S. N. Deepa, Principles o f Soft Computing, Wiley India Pvt,

' ' le l& III]
___and G.A. Vijayalakshmi Pai, Neural Networks, Fuzzy Logic and
Algorithms- Synthesis and Applications, Prentice Hall of India. [M odule II,
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Reference Books
1.' Fakhreddine O .K array  & C larence  D e  Silva, Intelligent Systems Design, 

Theory, Tools and Application, P e a rso n  E ducation 
2  S. Haykins, Neural Networks — A Comprehensive Foundation , Prentice Hall 2002.
3. L. Fausett, Fundamentals o f Neural Networks, Prentice Hall 1994.
4. T.Ross, Fuzzy Logic with Engineering Applications, TMH
5. D.E. Goldberg, Genetic Algorithms in search, Optimization and Machine Learning, 

Addison W esley M A, 1989.
6 John Yen, Reza Lengari, Fuzzy Logic- Intelligence, Control and Information, 

Pearson Education

Internal Continuous Assessment (Maximum Marks-50)

60% - Tests (minimum 2)
30% - Assignments (minimum 2) such as hom e work, problem solving, group discussions, 

quiz, literature survey, seminar, tenn-project, software exercises, etc.
10% - Regularity in the class

University Examination Pattern

PART A: Analytical/problem solving SHORT questions 8x 5 marks=40 marks
Candidates have to answer EIGHT questions out of 
TEN. There shall be minimum o f  TW O and maximum 
o f THREE questions from each m odule with total TEN 
questions.

PART B: Analytical/ DESCRIPTIVE questions 4 x 1 5  marks=60 marks
Two questions from each module w ith choice to answer 
one question.

Maximum Total Marks: 100
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EC14 705(B) H IG H  S P E E D  D IG IT A L  D E S IG N

Teaching scheme Credits: 4
3 hours lecture and 1 hour tutorial per week

Objectives
• To give the basic ideas involved in high speed digital design
• To understand the transmission line effects and cross talk and the effects o f  

terminations & vias

Module I (13 hours)
Introduction to high-speed digital design - frequency, time and distance - capacitance and 
inductance effects - high speed properties o f logic gates - speed and power - measurement 
techniques - rise time and bandwidth o f  oscilloscope probes - self inductance, signal pickup 
and loading effects of probes - observing crosstalk

Module II (13hours)
Transmission line effects and crosstalk - transm ission lines - point to point wiring - infinite 
uniform  transmission lines - effects o f source and load impedance - special transmission line 
cases - line impedance and propagation delay - ground planes and layer stacking - crosstalk in 
solid ground planes, slotted ground planes and cross-hatched ground planes - near and far end 
crosstalk

Module III (13 hours)
Terminations and vias - tenninations - end, source and middle tenninations - AC biasing for 
end tenninations - resistor selection - crosstalk in term inators - properties of vias - mechanical 
properties o f vias - capacitance o f  vias - inductance o f  vias - return current and its relation to 
vias

Module IV (13 hours)
Stable reference voltage and clock distribution - stable voltage reference - distribution of 
un ifonn  voltage - choosing a bypass capacitor - clock distribution - clock skew and methods 
to reduce skew - controlling crosstalk on clock lines - delay adjustments - clock oscillators 
and clock jitter

T ex t Books
1. Howard Johnson & M artin Graham, -High Speed Digital Design: A Handbook of Black 

M agic II, Prentice Hall PTR

2. Dally W.S. & Poulton J.W ., -Digital Systems Engineering!, Cambridge University Press

3. Masakazu Shoji, -High Speed Digital Circuits!, Addison Wesley Publishing Company

In te rn a l  Continuous A ssessm ent (Maximum Marks-50)

60%  - Tests (minimum 2)
30%  - Assignments (minimum 2) such as home work, problem solving, group discussions,

project, software exercises, etc.
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University Examination Pattern

PART A: Analytical/problem solving SHORT questions 8x 5 marks=40 marks
Candidates have to answer EIGHT questions out of 
TEN. There shall be minimum o f TW O and maximum 
o f THREE questions from each module w ith total TEN 
questions.

PART B: Analytical/ DESCRIPTIVE questions 4x15  marks=60 marks
Two questions from each module with choice to answer 
one question.

Maximum Total Marks: 100
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EC14 705(C) A N T E N N A  T H E O R Y  A N D  D E S IG N

Teaching scheme Credits: 4
3 hours lecture and l hour tutorial per week

Objectives
• To impart the concepts o f different types o f antennas and antenna arrays-analysis 

& synthesis
• To develop understanding about design and modeling o f antenna using 

computational methods

Pre-requisites: EC14 601 Radiation & Propagation 

Module I (13 hours)
Antenna Fundamentals: Radiation mechanism — over view, Electromagnetic Fundamentals, 
Solution of Maxwell's Equations for Radiation Problems, Ideal Dipole, Radiation Patterns, 
Directivity and Gain, Antenna Impedance, Radiation Efficiency. Antenna Polarization 
Arrays: Array factor for linear arrays, uniformly excited, equally spaced Linear arrays, 
pattern multiplication, directivity of linear arrays, nonuniformly excited -equally spaced 
linear arrays, Mutual coupling, multidimensional arrays, phased arrays, feeding techniques, 
perspective on arrays.

Module II (13 hours)
Types of Antennas: Traveling - wave antennas, Helical antennas, Biconical antennas, sleave 
antennas, and Principles of frequency independent Antennas, spiral antennas, and Log - 
Periodic Antennas. Aperture Antennas- Techniques for evaluating Gain, reflector antennas - 
Parabolic reflector antenna principles, Axi -symmetric parabolic reflector antenna, offset 
parabolic reflectors, dual reflector antennas, Gain calculations for reflector antennas, feed 
antennas for reflectors, field representations, matching the feed to the reflector, general feed 
model, feed antennas used in practice.
Microstrip Antennas-Introduction, rectangular patch, circular patch, bandwidth, coupling, 
circular polarization, arrays and feed network

Module III (13 hours)
Antenna Synthesis: Formulation of the synthesis problem, synthesis principles, line sources 
shaped beam synthesis, linear array shaped beam synthesis — Fourier Series, Woodward — 
Lawson sampling method, comparison of shaped beam synthesis methods, low side lobe 
narrow main beam synthesis methods- Dolph Chebyshev linear array, Taylor line source 
method.

Module IV (13 hours)
CEM for Antennas : Introduction to computational electromagnetics, Introduction to method 
of moments-Pocklington's integral equation, source modeling, weighted residuals. Introduction to Finite 
Difference Time Domain Method-Finite difference and Yee‘s algorithm, cell size, numerical



NEHRU COLLEGE OF ENGINEERING AND RESEARCH CENTRE
(NAAC Accredited)

(Approved by AICTE, Affiliated to APJ Abdul Kalam Technological University, Kerala)
S i n e *  1 9 6 8

Text Books
1. Warren L Stutzman and Gary A Thiele, -Antenna Theory and Design! 2ndEd, John* 

W iley and Sons Inc. 1998

2. Constantine. A. Balanis: -Antenna Theory- Analysis and Design!, Wiley India, 2nd 
Edition, 2008

3. Kraus,-Antennasl, Tata McGraw Hill, NexvDelhi, 3II Edition, 2003 

Reference Books
2. R .E.Collin, Antennas and M icrowave propagation, Tata Mc-Graw Hill,2004
3. R .C .Johnson and H.Jasik,Antenna Engineering hand book, Mc-Graw Hill,1984
4. I.J.Bhal and P.Bhartia,Micro-strip antennas,Artech house,1980

Internal Continuous Assessment (Maximum Marks-50)

60% - Tests (minim um  2)
30% - A ssignm ents (minimum 2) such as home work, problem  solving, group discussions, 

quiz, literature survey, seminar, term-project, software exercises, etc.
10% - Regularity in the class

University Examination Pattern

PART A: Analytical/problem solving SHORT questions 8x 5 marks=40 marks
Candidates have to answer EIGHT questions out o f 
TEN. There shall be minimum of TWO and m aximum  
o f  THREE questions from each module with total TEN 
questions.

PART B: Analytical/Problem solving DESCRIPTIVE questions 4 x 15 marks=60 marks 
Tw o questions from each module with choice to answer 
one question.

Maximum Total Marks: 100
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EC14 705(E) B IO  M E D IC A L  IN S T R U M E N T A T IO N

Teaching scheme Credits: 4
3 hours lecture and 1 hour tutorial per week

Objectives
• To impart knowledge about the principle and working o f  different types o f b io

medical electronic equipments/devices

Module I (13 hours)
Electrical activity o f  excitable cells-SD curve-functional organization o f  the peripheral nervous 
system-electrocardiogram (in detail with all lead systems)-electroencephalogram-electromyogram -  
electroneurogram- electrode —electrolyte interface-polarisation-polarisable and non polarisable 
electrodes- surface electrodes -needle electrodes-micro electrodes- practical hints for using electrodes- 
_skin- electrodes1 equivalent circuit-characteristics o f  _bio-am plifiers‘

Module II (13 hours)
Blood pressure-direct measurements-harmonic analysis o f  blood pressure waveform-system for 
m easuring venous pressure-heart sounds- phonocardiography-cardiac catheterization-indirect blood 
pressure measurement —electromagnetic blood flow meters-ultrasonic blood flow meters-impedance 
p lethysm ography-photo plethysmography-_indicator- dilution‘method for blood flow determination 
-spirom etry-m easurem ent o f  various respiratory parameters- respiratory plethysmography-chamber 
plethysmography

Module III (13 hours)
M easurement o f  gas flow rate cardiac pacemakers and other electric stimulators-defbrillators and 
cardio converters -b lood  plum ps -hemodialysis-ventilators -infant incubators-dmg delivery devices- 
lithotripsy-therapeutic applications o f laser 
Module IV (13 hours)
Physiological effects o f  electricity-important susceptibility parameters-macro shock hazards-micro 
shock hazards-protection against shock-electrical isolation- electrical safety analyzers-measurements 
o f  pH,pC2, and P 0 2

Text Books
1. W ebster J ,' M edical Instrumentation-Application and Design1, John W iley
2. Handbook o f Biom edical Instrumentation, Tata-M c graw Hill, New Delhi 
Reference Books
1. Geddes& Baker,‘Principles o f  Applied Biomedical Instrumentation', Wiley
2. Encyclopedia o f  M edical Devices and Instumentation Wiley
3. Bronzino,Hand book o f  Biomedical Engineering, IEEE press book

Internal Continuous Assessment (Maximum Marks-50) 

minimum 2)
ents (m inim um  2) such as home work, problem solving, group discussions, 
jature survey, seminar, term-project, software exercises, etc.
,n the class
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University Examination Pattern

PART A: DESCRIPTIVE solving SHORT questions 8x 5 marks=40 marks
Candidates .have to answer EIGHT questions out of 
TEN. There shall be minimum of TW O and maximum 
o f THREE questions from each module with total TEN 
questions.

PART B: Analytical/ DESCRIPTIVE questions 4 x 1 5  marks=60 marks
Two questions from  each module with choice to answer 
one question.

Maximum Total Marks: 100
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Sem ester E n d  Exam ination  (Maximum Marks-100)
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E C  14 801 D A T A  A N D  C O M M U N IC A T IO N  N E T W O R K S

Teaching scheme * Credits: 4
4 hours lecture and 1 hour tutorial per week

Objectives
• To give the basic ideas o f  data communication networks-queuing theory, architecture 

and protocol
• To understand the concept o f  switching networks 

Module I (lOhours)
Queueing Theory: Markov chain-discrete time and continuous time Markov chains- Poisson Process 
M/M/l Queue Little‘s formula M /M /m/m  queueing models.
Layered Architectures in Data networks: OSI standards architecture and protocols.

Module II (14hours)
Data link layer-ARQ retransmission strategies Flow control and congestion control in network layer- 
error control, stop and wait, Sliding windows, Automatic Repeat (ARQ)Asynchronous Protocols, - 
X MODEM, Y MODEM, Synchronous protocols -  Character Oriented and Bit oriented 
protocols (HDLC). Routing functions and routing algorithm shortest path routing virtual 
circuit and datagram networks.TCP/IP protocols

Module III (14 hours)
Local Area Networks IEEE 802 standards CSMA/CD, Random access Aloha-pure and slotted 
aloha Random access using CSM A/CD. Ethernet, Token Bus, Token ring, FDDI ,ATM 
Networks, , Routing in ATM netw orks, Distributed Queue Dual Bus, SONET, SDH- X .25 
Protocols,

Module IV (14 hours)
Circuit switching: Elements o f Traffic Engg. GoS and Blocking Probability. Incoming traffic 
and service time characterization. Analysis of blocking models and delay m odels- Erlang 
formulae.Digital switching networks, Two stage -Three stage and N- stage switches, combination 
Switches Blocking probability analysis o f  multistage switches-Lee‘s approximation.
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Text Books -
1. JeanWalrand & Pravin VaraiyaJHigh Performance Communication Networks! Morgan 

Kaufman Publishers
2. Behrus A. Forouzan etal. -Data Communication and Networking!, 4lh Edition, Tata 

McGraw-Hill, 2000.
3. Bertsekas D.& Gallager RjIData Networksll Prentice Hall oflndia
4. William Stallings,-Data and Computer Communication!, Fifth Edition, Prentice Hall 

oflndia, 1997.
5. Andrew S.Tanenbaum, -Computer networksll. Third Edition, prentice Hall oflndia,

1996.
6. Viswanathan T.,Telecommunication Switching Systems and Networks,Prentice Hall of India 

Pvt Ltd.
7. Schwartz M., Telecommunication Networks-Protocols,Modeling and Analysis,Addison 

Wesley Publishing Company

References

1. Flood J E., Telecommunication Switching Traffic and Networks,Pearson Education Pvt 
Ltd.

2. Freeman R L ., Telecommunication System Engineering ,Wiley Inter Science Publications
3. Das J.,Review of Digital Communication ,New Age Internal (p) Ltd.,Publishers

Internal Continuous Assessment (Maximum Marks-50)

60% - Tests (minimum 2)
30% - Assignments (minimum 2) such as home work, problem solving, group discussions, 

quiz, literature survey, seminar, term-project, software exercises, etc.
10% - Regularity in the class

University Examination Pattern

PART A: Analytical/problem solving SHORT questions
Candidates have to answer EIGHT questions out of 
TEN. There shall be minimum of TWO and maximum 
of THREE questions from each module with total TEN 
questions.

Analytical/ DESCRIPTIVE questions
o questions from each module with choice to answer 
question.

8x 5 marks=40 marks

4x 15  marks=60 marks

Maximum Total Marks: 100
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EC14 803 W IR E L E S S  M O B IL E  C O M M U N IC A T IO N

Teaching scheme Credits: 4
3 hours lecture and l hour tutorial per week •

Objective
• To provide a strong background in the basics o f wireless mobile communication
• To impart knowledge about the existing GSM and CDMA mobile communication technology

Module I (13Hrs)
Cellular concept -frequency reuse- co channel interference-adjacent channel interference- power 
control for reducing interference-improving capacity in cellular systems-cell splitting-sectoring- hand 
o ff strategies-channel assignment strategies- Trunking and Erlang capacity calculations.

Module II (13Hrs)
M obile radio propagation- free space propagation model- ground reflection model- large scale path 
loss- small scale fading and multipath propagation-impulse response model o f  a multi- path 
channel- parameters of a mobile multipath channel- multi path delay spread-doppler spread- 
coherence bandwidth- coherence time- tim e dispersion and frequency selective fading- 
frequency dispersion and time selective fading.

Module III (13Hrs)
Fundamental concepts o f  spread spectrum systems-performance o f  direct sequence spread 
spectrum systems- analysis o f DSSS- processing gain and anti jam m ing margin-frequency 
hopped spread spectrum systems. Multi user detection in CDMA. RAKE receiver concepts, 
D iversity , combining methods - space time processing.

Module IV (13Hrs)
Standards of wireless communication system s- GSM , IMT -2000, UMTS, Wideband CDM A, W i
Fi, Wi-Max. GSM architectures, objectives, servicing frequency bands-GSM  sub sys- terns, 
Radio link features in GSM. Introduction to multi carrier communication: OFDM, MC CDMA.

Text Books:
1. Rappaport T.S, W ireless Communication Principles and practices, Pearson Education 

Asia, New Delhi, 3rd Ed. 2003.

2. Andrea Goldsmith, Wireless Communications, Cambridge University press

3. Vijay k Garg, Joseph E Wilkes, Principles and Applications o f GSM, Pearson Education

4. A.J Viterbi, CDMA- Principles o f Spread Spectrum, Addison Wesley.

Reference books:

1. Kamilo Feher, W ireless Digital Communication, PHI.

2. A F Molisch, W ireless communications, W iley India, 2008.
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In te rn a l  Continuous A ssessm ent (Maximum Marks-50) *

60% - Tests (minimum 2) *
30%  - Assignments (minimum 2) such as hom e work, problem solving, group discussions, 

quiz, literature survey, seminar, term -project, software exercises, etc.
10%  - Regularity in the class

U niversity  Exam ination P a tte rn

PART A: Analytical/problem solving SHORT questions 8x 5 marks=40 marks
Candidates have to answer EIGHT questions out of 
TEN. There shall be minimum o f TW O  and maximum 
o f THREE questions from each m odule with total TEN 
questions.

PART B: Analytical/ DESCRIPTIVE questions 4x15  marks=60 marks
Two questions from each module w ith choice to answer 
one question.

Maximum Total Marks: 100
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EC14 804(D) M O B IL E  C O M P U T IN G

Teaching scheme Credits: 4
3 hours lecture and 1 hour tutorial per week

Objectives
•  To give basic concepts o f  mobile computing
•  To impart biowledge about various wireless systems , LANs and M obile IP

Module I (13 hours)
Personal Communications Services Architecture, M obility management-handoff management- 
network signalling- -GSM- GPRS-DECT-UM TS/ W CD M A -IM T 2000- IS 95-cdma2000satellite 
networks-basics-parameters and configurations-mobile num ber portability-FAMA-DAMA-broadcast 
systems-DAB-DVB

Module II (13 hours)
W LANs (W ireless LANs)- W i-Fi-IEEE 802.11- architecture-services- IEEE 802.1 la  & 802.1 lb  
standard-HIPERLAN-, Bluetooth -IEEE 802. 15-W iM AX-IEEE 802.16

Module III (13 hours)
W ireless Networking: MAC protocols, Routing, Transport, Ad-hoc networking.
M obile IP-dynamic host configuration protocol-Routing-DSDV-DSR-Alternative metrics

Module IV (13 hours)
W ireless Application Protocol (WAP): The Mobile Internet standard-architecture-cpomponents of 
W AP standard WAP Gateway and Protocols-W AP2.0- w ireless mark up Languages (WML)-basics

Text Books

1. Jochen Schiller,'M obile Communications', PHI/Pearson Education, 2nt* E d., 2 0 0 3
2. William stallings,'Wireless communications & Networks', 2ndEd, Pearson 

education,New Delhi, 2005
3. Lin., _Wireless & Mobile Architectures', Wiley India, New Delhi, 2009 

Reference Books
1. Mosa Ali Abu-Rgheff,'Introduction toCDMA wireless communications',

Academin Press-Elsevier, 2007
2. A F Molisch, _Wireless communications',Wiley India, 2005
3. Ivan Stojmenovic,‘Handbook of Wirelss Networks and Mobile Computing', Wiley 

India, New Delhi, 2002
4. Steele,‘GSM, CDMAOne & 3G systems Wiley India,New Delhi, 2008
5. kaveh Pahlavan, prasanth Krishnamoorthi.‘Principles of wireless networks',

PHI/Pearson Education, 2003

6. Uwe Hansmann, lother Merk, Martin S Nicklons and Thomas Sro ber, II Pr i nci p I es of mobile 
computing', Springer, Newyork, 2003

7. HazysztofWesolowshi,‘Mobile Communication Systems', John Wiley&Sons 
Ltd. 2002

(
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In te rn a l C on tinuous Assessment (Maximum Marks-50)

60% - Tests (minimum 2 \
30% - Assignments (minimum 2) such as home work, problem  solving, group discussions, 

quiz, literature survey, seminar, term-project, software exercises, etc.
10% - Regularity in the class

U niversity  E xam ination  P attern

PART A: Analytical/problem solving SHORT questions 8x 5 marlcs=40 marks
Candidates have to answer EIGHT questions out o f 
TEN. There shall be minimum o f TWO and m aximum  
o f  THREE questions from each module with total TEN 
questions.

PART B: Analytical/ DESCRIPTIVE questions 4 x 15 marks=60 marks
Two questions from each module with choice to answer 
one question.

Maximum Total Marks: 100
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EC 14 805(E) ADVANCED DIG ITAL SIG N A LPR O C ESSIN G

Teaching scheme Credits: 4
3 hours lecture and l hour tutorial per week

Objectives
• To give ideas o f multirate systems and filter banks
• To impart knowledge about wavelet transforms & their applications 

Pre-requisite: EC14 604 Digital Signal Processing

Module I (14hours)
Multirate system fundamentals: Basic multirate operations, up-sam pling and down sampling: Time 
domain and frequency domain analysis, Identities o f  multirate operations, Interpolator and 
decimator design, Rate conversion, Polyphase representation.

Module II (14 hours)
Multirate Filter banks: Maximally decimated filter banks, Quadrature mirror filter (QMF) banks, 
Polyphase representation, Errors in the QM F banks: Aliasing and Imaging Method o f cancelling 
aliasing error, A m plitude and phase distortion, Prefect reconstruction (PR) QMF banks, PR 
condition, M -channel perfect reconstruction filter banks, Paraunitary PR Filter Banks

Module III (14 hours)
Wavelets: Fundam entals of signal decomposition - brief overview o f  Fourier transform and short time 
Fourier transfonn - time frequency resolution - Continuous wavelet transfonn - different 
wavelets- DW T - wavelet decomposition - approximation of vectors in nested linear vector spaces - 
example o f M RA - orthogonal wavelet
decomposition based on the Haar wavelet - digital filter im plem entation o f the Haar wavelet 
decomposition

Module IV (II hours)
W avelet applications: Image compression - EZW  algorithm - A udio compression - signal denoising 
techniques- different types- edge detection. Lossless compression

Text Books '
1. P. P. Vaidyanathan, Multirate Systems and Filter Banks, Pearson Education, Delhi, 2004
2. K. P. Soman and K. I. Ramachandran, Insight into W avelets, Prentice Hall of India, New 

Delhi, 2004
3. G. Strang and T. Nguyen, Wavelets and Filter Banks, W ellesley-Cambridge Press,MA,

1996
4. Li Tan,‘DSP-Fundamentals & Applications1, Elsevier, New Delhi, 2008 

Reference Books
1. M. Vetterli and J. Kovacevic, Wavelets and Subband Coding, Prentice-Hall,Englewood 

= ssG lif fs , N. J., 1995
0 g.£(O  ̂ M itra , Digital Signal Processing: A Computer Based Approach, 2nd ed., Tata M c-Graw 

‘ Delhi, 2001
s, R. A. Gopinath, and H. Guo, Introduction to W avelets and Wavelet 
: A  Primer, Prentice Hall, Englewood Cliffs, N. J., 1997
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In te rn al C on tinuous Assessment (Maximum Marks-50)

60% - Tests (minimum 2)
30% - Assignments (minimum 2) such as home work, problem solving, group discussions, 

quiz, literature survey, seminar, tenn-project, software exercises, etc.
10% - Regularity in the class

U niversity E x am in a tio n  Pattern

PART A: Analytical/problem solving SHORT questions 8x 5 marks=40 marks
Candidates have to answer EIGHT questions out o f 
TEN. There shall be minimum of TWO and maximum 
o f THREE questions from each module with total TEN 
questions.

PART B: Analytical/Problem solving DESCRIPTIVE questions 4 x 1 5  marks=60 marks
Two questions from each module with choice to answer 
one question.

Maximum Total Marks: 100

P R I N C I P A L
Nohru CoMcgc of 
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08 E C  6321CM OS V L S I D E S IG N

Credits: 4-0-0: 4
Pre-requisites: Nil Year: 2015

Course Objectives:

• T o  design and develop  the C M O S c ircu its  an d  system  with subsystem s
• T o  interpret and analyze  the basic  ch a rac te ris tic s  o f  CMOS 

Syllabus

M O S  device design  equations, D C ch arac te ris tics , CM OS logic struc tu res, design  s tra teg ies , 
v e rif ic a tio n  and testing, D ata  p a th  operation , m u ltip lica tio n , and m em ory  elem ents con tro l F S M

Course Outcome:

U p o n  com pletion  o f  the course, student w ill be  ab le  to  design and develop  sim ple c ircu its fo r a 
p ro ce sso r  w ith  CM OS T echno logy

T E X T  BOOKS:

1. Neil. H.E, Weste and K. Eshragian, “Principles of CMOS VLSI Design”. 2nd Edition. 
Addison-Wesley, 2000.

2. Douglas a. Pucknell and K. Eshragian., “Basic VLSI Design” 3 rd Edition. PHI, 2000.

3. R. Jacob Baker, Harry W. LI., & David K. Boyce., “CMOS Circuit Design”, 3rd Indian 
reprint, PHI, 2000.

R E F E R E N C E  BOOKS:

1. Sem iconductor D ev ices M odelling  an d  T ech n o lo g y  N andita D as G uptha  ,
A m itava Das G uptha; P ren tice  H all In d ia

2. O peration and M odeling  o f  T he M O S tra n s is to r  : Y annisT sivid is 2 /e  O xford  U ni- v e rs ity  
P ress

3. Kang&Leblebigi “CMOS Digital IC Circuit Analysis & Design”- McGraw Hill, 2003

4. Weste and Eshraghian, “Principles of CMOS VLSI design” Addison-Wesley, 2002



MODULE:1
MOS Transistors, MOS Transistor Switches, CMOS Logic, Circuit and 
System Representations, MOS Transistor Theory - Introduction MOS Device 
Design Equations,

8 15

MODULE:2
The Complementary CMOS Inverter-DC Characteristics, Static Load MOS 
Inverters, The Differential Inverter, The Transmission Gate, The Tri State 
Inverter, Bipolar Devices, Resistance Estimation Capacitance Estimation, 
Inductance, Switching Characteristics CMOS-Gate Transistor Sizing, Power 
Dissipation, Sizing Routing Conductors, Charge Sharing, Design Margining,

Reliability.

8 15

FIRST INTERNAL TEST

MODULE:3
CMOS Logic Gate Design, Basic Physical Design of Simple Gate, CMOS 
Logic Structures, Clocking Strategies, I/O Structures, Low Power Design

8 15

MODULE:4
Design Strategies CMOS Chip Design Options, Design Methods, Design 
Capture Tools, Design Verification Tools, Design Economics, Data Sheets,

8 15

SECOND INTERNAL TESTT

MODULE:5
CMOS Testing -Manufacturing Test Principles, Design Strategies for Test, 
Chip Level Test Techniques, System Level Test Techniques, Layout Design 
for Improved Testability.

10 20

MODULE:6
Data Path Operations-Addition/Subtraction, Parity Generators, Comparators, 
Zero/One Detectors, Binary Counters, ALUs, Multiplication, Shifters, 
Memory Elements, Control-FSM, Control Logic Implementation.

10 20

P R I N C I P A L
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Course Objectives:

• A foundation in fundamental of sequential circuits
• Practice in designing sequential circuits-mealy ,moore and FM charts
• An introduction to VHDL basing

Syllabus

Design of multiple output sequential circuits, introduction to PLDS, state diagram, state table 
minimization of mealy and moor machine, Race conditions and cycles, Hazards, FM charts, Different 
modeling in VHDL, Model simulation, Synthesis -Issues, Timing simulation

Course Outcome:

After completion of this course students are able to design-sequential circuits, multiple 
output combination circuits & SM charts..Also to write VHDL programs & simulate

Text Books: One or two text books only (if required)

1. “Fundam entals of Digital Design”, Charles H.Roth, Jr., PWS Pub.Co., 1998.

2. “Digital Design Fundamentals”, Kenneth J Breeding, Prentice Hall, Englewood Cliffs, New 
Jersey. 1989.

References:
1. Kevin Skahill, "VHDL for Prgrammable Logic", Addison -Wesley, 1996

2. Z. Navabi, "VHDL Analysis and Modeling of Digital Systems", McGRAW-Hill, 1998

PRINCIPAL
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C O U R S E  P L A N

08 EC 6331 Advanced Digital System Design (L-T-P : 3-0-0) CREDITS:3

m o d u l i:
s

Contact
hours

Sem .Exam  
M ark s;%

M O D U L E : 1
In troduction  - D esig n  o f  C om binationa l System s -  M u ltip le  output 
com bination  c ircu it design  -  M cC luskey  m ethod- In tro d u c tio n  to  PLD s - 
PR O M  b ased  d es ig n  - PA L - A rithm etic  P A L  devices -  S tu d y  based  on 
PA L 22V 10, C P L D s (M A X 3000A  C P L D ).

6 15

M O DULES
M ealy  M ach in e , M oore  M achine, S tate  d iagram s, S ta te  table 
m in im ization , In co m p le te ly  specified  sequen tia l m achine

6 15

FIRST INTERNAL TEST

M O D U L E : 3
A synchronous seq u en tia l circuit design  (fundam en ta l m o d e), D eriv a tio n  o f  

excitation  tab le , D esig n in g  w ith  SM  charts -  S tate m ach ine  ch a rts , D erivation  
o f  SM  charts, an d  R ea liza tion  o f  SM  charts.

6 15

M O D U L E : 4
H azards, R ace  co n d itio n s  and cycles, S tatic  and  dynam ic  h aza rd s , M ethods for 
avoid ing  races  an d  h azard s , essential hazards

6 15

S E C O N D  IN T E R N A L  T E S T

M O D U L E : 5
In troduction  to  H D L  -  B ehavioral m o deling  - D ata  flow  m o d e lin g - 
s tru c tu ra l m o d e lin g - B asic  language e lem ents -  E n tity -A rch itec tu re - 
C onfigu ra tions - Subprogram s and  op era to r overload ing - P a c k a g es  and  
libraries

7 20

M O D U L E : 6

V H D L  a d v an ced  fea tu res  - M odel sim u la tion  - H ardw are  m o d e lin g  exam ples. 
Synthesis. T im in g  S im ulation . V H D L  S yn thesis  Issues.

8 20

I
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C O U R S E  PLATS

08 EC 6341VLSI Fabrication Technology (L -T -P: 3-0-0) CREDITS:3
a

MODULE
S

Contact
hours

Sem .Exam
Marks;%

M O D U L E :1
In troduction , E lec tro n ic -G rad e  Silicon, C zochralsk i C rystal G row ing , 
S ilicon Shaping, P rocess C o n sid e ra tio n sE p itax y : In troduction , V ap o u r- 
Phase E pitaxy , M o lecu la r B eam  Epitaxy, S ilicon  on  Insu lators, E p itax ia l 
E valuation .

6 15

M O D U L E : 2
In troduction , O ptica l L ithography, E lec tro n  L ithography , X -ray 
L ithography, Ion  L ith o g rap h y . O ptical con trast,con trastcu rve,M T F

6 15

FIRST INTERNAL TEST

M O D U L E :3
R eactive P lasm a E tch in g : Introduction, P lasm a P roperties, F ea tu re -S ize  
C on tro l and  A n iso trop ic  E tch  M echanism s, O th er P roperties o f  E tch 
P rocesses, R eactive  P lasm a-E tch in g  T echniques and  E quipm ent, S p ec ific  E tch 
P ro cesses ,P -w ell,N -w ell,tw in -w ell process

6 15

M O D U L E :4
Ion  Im p lan ta tio n :In tro d u c tio n , Range T heory , Im plan tation  E q u ip m en t, 
A nnealing , Shallow  Ju n c tio n s , H igh-Energy Im p lan ta tion , iso la tion  m eth o d s- 
P N  ju n ctio n , T rench  iso la tio n ,o h m ic  contacts

6 15

SECOND INTERNAL TEST

M O D U L E :5
M etallization : In troduc tion , M etallization  A pp lica tions, M eta lliza tion  C hoices, 
P hysical V apor D eposition , Patterning, M eta lliza tion  Problem s, N ew  R o le  o f  
M eta lliza tion , T esting  o f  V L S I circuits

7 20

M O D U L E :6
V L SI Process In tegration : In troduction , F undam enta l C onsidera tions fo r  IC 
P r d ^ e ^ i ^ ^ S M O S  IC  T echno logy ,, B ipolar IC  T echno logy , IC  F ab rica tio n , 
^li^k^iragfal^inLnes fo r s tick  diagram , design ru les  Packaging  o f  V L S I 

J^ q v ic e s : In trod iic tipn , P ack ag e  Types, Packaging  D esign  C onsidera tions

________________________ _________________________________f

8
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- 08 E C  6351(A): E L E C T R O N IC  S Y S T E M  D E S IG N

Credits: 3-0-0: 3
Pre-requisites: Nil Year: 2015

Course Objectives:

•  T o  m ake students to p rac tica l circuits design  issues and  techn iques
•  T o  m ake students aw are  o f  various filtering system s, e lectrostatic  d isch arg es etc

Syllabus:

Practical analog  an d  m ix ed  signal circuit design  issues and tech n iq u es , practical logic c ircu it 
design  and  issues, E lec tro m ag n e tic  com patibility , B alancing  &  F ilte rin g  in Electronic System s, 
P ro tec tion  against E lec tro sta tic  D ischarges (E SD ), Packag ing  &  E n c lo su res  o f  E lectronic System , 
C ooling  in /o f  E lectronic S ystem

Course Outcome:

Students w ho successfu lly  co m p le te  this course w ill be  able to P ractical an a lo g  and m ixed 

signal c ircu it design  issues an d  techniques, p rac tica l log ic  c ircu it d esig n  an d  issues

TEXT BOOKS:

1. E lectron ic  Instrum ent D esig n , 1st edition; by: K im  R. Fow ler; O x fo rd  U niversity  Press.

2. N o ise  R eduction  T ech n iq u es  in  Electronic S ystem s, 2nd edition; by: H en ry  W. Ott John  
W iley  &  Sons.

3. D ig ita l D esign P rin c ip les  &  Practices, 3rd ed ition  by: John  F. W akerly ; P rentice Hall 
In ternational, Inc.

4. O pera tional A m plifiers  and  linear integrated c ircu its , 3rd ed ition  by: R o b ert F. C oughlin; 

P ren tice  H all In te rn atio n a l, Inc
5. In tu itive  A nalog c ircu it d e s ig n  by: M ark. T T hom pson ; Published  b y  E lsev ier 

REFERENCE BOOKS:

1. P rin ted  C ircu it B oards - D esig n  & T echnology, 1 st edition; by: W  B osshart; Tata M cG raw  
Hill.

2. A D e s ig n e r ’s G u id e to In s t r u m e n ta t io n A m p li f ie r s ;b y :C h a r le s K i tc h in a n d L e w C o u n ts ;  
S em inar M aterials @  http ://w w w .analog .com

3. E rrors and  E rror B udget A nalysis  in Instrum entation  A m plifier A p p lica tio n s; by: Eam on

O.rt

http://www.analog.com
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NEHRU C O L L E G E  OF EN G IN EER IN G  AND RESEARC H C E N T E R *.

C O U R S E  P L A N

08 EC 6351(A ): ELECTRONIC SYSTEM DESIGN(L-T-P: 3-0-0) CREDITS:3

MODULE
S

Contact
hours

Sem.Exam
Marks;%

M O DU LE:1
Passive com ponen ts: U n d erstand ing  an d  interpreting data  sheets  and 
specifications o f  various passiv e  a n d  ac tive  com ponents, n on -idea l behav io r 
o f  passive com ponen ts,. O p am ps: D C  perform ance o f  op am ps: B ias, o ffset 
and drift. A C  Perfo rm ance o f  o p e ra tio n a l amplifiers: band  
width, slew  ra te  and noise. P ro p e rtie s  o f  a high quality instrum en ta tion  
am plifier

6 15

M O DULE:2
D esign issues affecting  dc a ccu racy  &  error budget analysis in  instm m en ta tion  
am plifier app lications. Iso la tion  a m p lif ie r  basics. A ctive filers: design o f  low  
pass, h igh  p ass  and band  p a ss  filte rs . A D Cs and D A C s: C haracteristics, 
interfacing to m icrocon tro llers . Selecting an A D C . P ow er supp lies: 
C haracteristics, design  o f  full w a v e  bridge regulated p o w e r supply. C ircu it 
layout and  g round ing  in m ixed  s ig n a l system .

6 15

FIRST INTERNAL TEST

M O DULE:3
Practical Logic Circuit Design Issues and Techniques: U nderstanding  an d  
interpreting d a ta  sheets & sp ec ifica tio n s  o f  various C M O S & B iC M O S  fam ily  
Logic dev ices. E lectrical b e h a v io r  (steady state &  dynam ic) o f  C M O S 
& B iC M O S fam ily  logic dev ices. B enefits  and issues on  m ig ra tion  o f  5 -vo lt 
and 3.3 v o lt log ic  to low er v o lta g e  supplies. C M O S/T T L  In terfacing B asic  
design considera tions fo r liv e  insertion. JT A G /IE E E  1149.1 d esig n  
considerations

6 15

M O DULE:4
D esign fo r testab ility , E stim atin g  d ig ital system reliab ility . D igital c ircu it 
layout and  g round ing . PCB d e s ig n  guidelines for reduced  E M I. D esigning  fo r 
(EM C), E M C  regulations, ty p ica l no ise  path, m ethods o f  no ise  coupling , 
m ethods o f  reduc ing  in terference  in  electronic system s. C ab ling  o f  E lectron ic  
System s: C ap ac itiv e  coup ling , e ffec t o f  shield on  capac itive  coup ling , 
inductive co u p lin g , effect o f  sh ie ld  o n  inductive coupling, e ffect o f  shield on  
m agnetic ^ ^ ilp l in g ^  m agnetic c o u p lin g  betw een shield an d  inner conducto r, 
slfiekmig- n r  jk£venR*nagnetic rad ia tio n , shielding a recep to r against m agnetic

/ fieJ3£ coax ia l cablfrvA rsus sh ie ld ed  tw isted  pair, ribbon cab les

> 3  £  1_________________________________________________
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MODULE : 5 G round ing  o f  E le c tro n ic  System s: Safety, g rounds, signal 
grounds, s in g le -p o in t g round sy s tem s, m ultipo in t-po in t g round  system s," 
hybrid grounds, functional g round  lay o u t, p ractical low frequency grounding 
hardw are g rounds, g round ing  o f  cab le  shields,- ground loops, sh ie ld  grounding 

• at high frequencies. B alancing  &  F ilte rin g  in  Electronic S ystem s: B alancing, 
pow er line filtering , p o w er supp ly  d eco u p lin g , 
decoupling filters, h igh  frequency  f ilte r in g , and  system  bandw idth .

7 20

M O DU LE:6
Protection  A gainst E lectrosta tic  D isc h a rg e s  (ESD ):Static genera tion , hum an 
body m odel, sta tic  d ischarge, E S D  p ro te c tio n  in equipm ent design , softw are 
and ESD pro tec tion , E S D  versus E M C .P ack ag in g &  E nclosures o f  E lectronic 
System : E ffec t o f  env ironm en ta l fac to rs  o n  electronic system  (env ironm enta l 
specifications), n a tu re  o f  en v iro n m en t an d  safety m e a s u re s .  P a c k a g in g ’s 
in f lu e n c e  a n d  i ts  factors. C oo ling  in /o f  E lectronic System : H eat transfer, 
approach to therm al m anagem ent, m ec h a n ism s  for
cooling, opera ting  range, basic th e rm al ca lcu la tions, cooling cho ices, heat sink  
selection.

8 20
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08 EC 6351(B): D IG IT A L  INTEG R A TED  C IR C U IT D E SIG N

Credits: 3-0-0: 3
Pre-requisites: Nil Year: 2015

Course Objectives:

• To m ake s tuden ts to idea abou t d ig ita l in teg rated  circuits
•  To m ake s tuden ts aw are o f  C M O S  lo g ics , arithm etic c ircu its  u sing  C M O S

Syllabus:

C M O S  inverters, S tatic  C M O S d esig n  co m b in a tio n a l and sequen tia l c ircu its, A rith m etic  c ircu its  in 
C M O S  VLSI, B ip o lar gate  design

Course Outcome:

Students w ho successfu lly  com plete  th is co u rse  w ill be able to  idea  abou t B asic C M O S  c ircu its  in 
V L SI, and to design  in tegrated  c ircu its  u s in g  C M O S logic

TEXT BOOKS:

1. Sung-M o K ang  &  Y u su f  L eb leb ic i, C M O S  D igital In tegrated  C ircu its  - A nalysis  &
Design, M G H , Second Ed., 1999

2. Jan M R abaey, D ig ita l In teg rated  C ircu its  - A  D esign P erspective , P rentice H all, 1997
3. K en M artin , D ig ita l In teg rated  C ircu it D esig n , O xford U n iv ersity  Press, 2000
4. R. J. B aker, H. W . L i, and D. E. B o y ce , C M O S  circuit design , layou t and s im u la tio n . N ew  

York: IE E E  P ress, 1998.
5. A nalysis and D esign  o f  D ig ita l In teg ra ted  C ircuits, T hird  E d ition , D avid  A. H o d g es , H orace 

G. Jackson, and R esve  A. Saleh , M c G raw -H ill, 2004.
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NEHRU C O LLE G E  OF E N G IN E E R IN G  AND RESEARC H C EN TR E

C O U R SE  PLAN

08 EC 6351(B) DIGITAL INTEGRATED CIRCUIT DESIGN (L-T-P : 3-0-0) CREDITS:3

MODULE
S

Contact
hours

Sem.Exam 
Marks;%

MODULE : 1
C M O S  inverters -static an d  dynam ic  ch a rac te ris tic s , CM O S N A N D , N O R  and 
X O R  G ates. C alculation  o r  de lay  tim es o f  C M O S  Inverter

6 15

MODULE : 2
S ta tic  C M O S design com bina tiona l and seq u en tia l circuits -M ethod  o f  L ogical 
E ffo rt for transistor siz ing  -pow er c o n su m p tio n  in CM OS gates- L ow  pow er 
C M O S  design

6 15

FIRST INTERNAL TEST

M ODULE : 3
C M O S  transm ission g a tes-S im p le  circu it u s in g  T G -basic  p rinc ip le  o f  pass 
tran s is to r  logic-V oltage boo tstrapp ing -C M O S  rin g  oscilla tor

6 15

M ODULE : 4
B ip o la r  gate D esign- B iC M O S  logic - static  an d  d y n am ic  behaviour -D elay  and 
p o w e r consum ption in B iC M O S  Logic.

6 15

SECOND INTERNAL TEST

MODULE : 5
A rith m etic  circuits in C M O S  V L SI - A dders- m u ltip lie rs-  shifter -C M O S  m em ory  
d e s ig n  - SRAM  and D R A M

7 20

MODULE : 6
D y n am ic  CM OS log ic -P recharge / ev a lu ab le  logic-cascading p rob lem -dom ino  
log ic-cascad ing  dom ino log ic  gates-C harge sh a rin g  in  dom ino log ic -rea lisa tion  o f  
s im p le  functions using  d o m in o  log ic-N O R A  lo g ic -T ru e  single phase c lo ck  dynam ic 
lo g ic

8 20
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08 EC 6351(C): D ESIG N IN G  W IT H  M ICRO CO NTRO LLERS

Pre-requisites: Nil
Credits: 3-0-0: 3 
Year: 2015

Course Objectives:

•  T o  m ake students know  abou t 8051 m icrocon tro llers .
•  T o  m ake students aw are  o f  various A R M  p ro cesso rs

Syllabus:

18-Bit 8051 M icrocon tro ller, 32- B it A R M 9 2 0 T  Processor C ore  In troduction , P ro g ram m ers 
M odel,C ache,m em ory  m anagem en t, A R M  in s tru c tio n  set, ARM  9 m icrocon tro ller a rch itec tu re

Course Outcome:

Students who successfu lly  com plete  th is  co u rse  w ill be able to know about 18 bit 
m icrocontrollers and different ARM processors

TEXT BOOKS:

1. I n te l  H a n d  B ook o n  “E m b e d d e d  M ic r o c o n tr o l le r s ”, 1ST E d itio n
2. M uham m ad Ali M azid i, Jan ice G illisp ieM azid i, R o lin  D. M cK in lay , “T h e  8051 

M ic ro c o n tro lle r  a n d  E m b e d d e d  S y s te m s  u s in g  A ssem b ly  a n d  C ”, 2N d  E d i t io n , P r e n t i c e  H a ll
3. A R M  C o m p a n y  L td . “A R M  A rc h ite c tu re  R e fe re n c e  M a n u a l -  A R M  D D I 0 1 0 0 E ”
4. D a v id  S ea l “A R M  A r c h i te c tu r e  R e fe re n c e  M a n u a l”, 2001 A d d is o n  W esley , E ngland; M o rg an  

K aufm ann  Publishers

REFERENCE BOOKS:

1 A y a la ,K e n n e th J “8 o 5 i  M ic ro c o n tr o l le r - A r c h i te c tu re ,  P ro g ra m m in g & A p p lic a t io n s ”, 1ST 

E d itio n , Penram  In ternational Publishing

2 S te v e  F u rb e r , “A R M  S y s te m -o n -C h ip  A r c h i t e c tu r e ”, 2ND E d it io n , P e a r s o n  E d u c a tio n

3 P r e d k o ,  M yke, “P r o g r a m m in g a n d  C u s to m iz in g th e 8 o 5 i  M ic ro c o n tro l le r ”, 1st E d ition ,
M cG raw  Hill In ternational
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C O U R S E  P L A N

08 EC 6351(C): DESIGNING WITH MICROCONTROLLERS (L-T-P : 3-0-0) CREDITS:3

MODULE Contact
hours

Sem.Exam 
Marks; %

MODULE 1: 18-Bit 8051 M icrocon tro ller: In tro d u c tio n  to  Em bedded S y stem s.8- 
B it M ic ro co n tro lle rs : A popular 8-b it M icrocon tro ller (In te l 8051) is covered un d er 
this sec tio n  A rchitecture: C PU  B lock  diagram , M em o ry  O rganization, P rogram  
m em ory , D a ta  M em ory, In terrup ts Peripherals: T im ers , Serial Port, I/O  Port 
P rog ram m ing : A ddressing M odes, Instruction  Set, P rog ram m ing  M icrocontro ller 
based  S y stem  D esign: T im ing A n aly sis , Case study  w ith  reference to 8-b it 8051 
M icro co n tro lle r. A  typical app lication  design from  req u irem en t analysis th rough  
concep t d e s ig n , detailed  hardw are 
and so ftw are  d esig n  using 8-bit 8051 M icrocontro llers.

6 15

M O D U L E :2
32- B it A R M 9 2 0 T  Processor C ore  In tro d u c tio n :R IS C /A R M  Design Philosophy, 
A bout the A R M 920T  Core, P ro cesso r Functional B lo c k  D iagram  Program m ers 
M odel: D a ta  T ypes, Processor m odes, R egisters, G en era l Purpose R egisters, 
P rogram  S ta tu s  Register, C P I5 C oprocesso r, M em ory  and  m em ory m apped  I/O , 
P ipeline, E x cep tions, Interrupts and  V ecto r table, A rch itec tu re  revisions, A R M  
P ro cesso r Fam ilies.C ache:M em ory  hierarchy  and  cach e  m em ory, C ache 
A rch itec tu re  -  Basic A rchitecture o f  a C ache, B asic  operation o f  a cache 
con tro ller, C a c h e  and m ain m em ory  relationsh ip , Set A ssoc ia tiv ity  Cache Po licy  -  
W rite p o licy , C ache line rep lacem ent po lic ies, a llo ca tio n  policy  on a cache m iss 
In struction  C ach e , D ata Cache, W rite  B uffer and P h y sica l A ddress 
T A G  R A M

6 15

FIRST INTERNAL TEST
MODULE:3
M em ory  M an ag em en t U nits: H o w  virtual m em ory  w o rk s , Details o f  the A R M  
M M U , P ag e  T ab les, Translation L ook-aside  B uffer, D o m a in s  and M em ory access 
p e rm issio n s A R M  Instruction Set: D ata P ro cess in g  instructions, B ranch  
in structions, L o ad  - Store instructions, Softw are In te rru p t Instruction, P rogram  
S tatus R e g is te r  Instruction, L oading  C onstan ts
T hum b In stru c tio n  Set: Thum b reg is te r  usage, A R M -T h u m b  interw orking, B ranch  
instruction , D a ta  processing instructions, L oad  - s to re  instm ctions, stack  
in structions, softw are interrupt instructions. In te rru p t H andling: In terrupts, 
A ssign ing  in terrup ts, Interrupt la tency , IRQ & FIQ  excep tions, Basic in terrup t 
stack  d esig n  an d  im plem entation, N on-nested  In terrup t h an d le

6 15

M O D U L E :4
A R M 9 M icrocon tro lle r A rchitecture: A  popu lar A R M 9 M icrocontro ller from  
A tm el (A T 91R M 9200) is covered u n d e r this se c tio n A T 9 1R M 9200 A rchitecture: 
B lock  D iag ram , Features, M em ory  M app ing  M em ory  C o n tro lle r 
(M C ), M em o ry  C ontroller B lock D iagram , A ddress D eco d er, External M em ory 
A reas, Ip tem aL M em ory  M apping

6 15

X  .tO fc O fG X  SECOND INTERNAL TEST

. _____________________________________ ________________ d & L _______________________

p f c i h l C i F A L
N vrv- Ccjffcg* °t 
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M O D U L E : 5  *
E xternal Bus In te rface  (EBI), O rgan iza tion  o f  the ■External Bus Interface, EBI 
C onnections to  M em o ry  D evices E x ternal M em ory In te rface , W rite  Access, R ead  
A ccess, W a it S tate M an ag em en tA T 9lR M 9200P E R IP H E R A L S In te rrup t 
C ontroller: N o rm a l In terrupt, Fast In terrup t, AIC S y stem  T im er (ST):Period 
In terval T im er (P IT ), W atchdog T im er (W D T ), Real tim e  T im e r  (RTT)Real 
T im e C lock  (R T C ), P aralle l Input/ou tput C on tro ller (PIO )

7 ' 20

M O D U L E : 6
A T 91R M 9200  P E R IP H E R A L S : U n iversa l Synchronous A synchronous R eceiver 
T ran sce iv e r (U S A R T ):B lo ck  D iagram , Functional D esc rip tio n , Synchronous and  
A synchronous M o d es  D evelopm ent&  D ebugg ing  T ools fo r  M icrocontro ller based  
E m bedded  S ystem s: Softw are and H ard w are  too ls like C ro ss  A ssem bler, C om piler, 
D ebugger, S im u la to r , In-C ircuit E m u la to r (IC E), L o g ic  A nalyzer etc. B rie f  
A rch itectu re  o f  P o w er PC .

8 20
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08 E C  6312 A N A L O G  V L S I D E S IG N

Credits: 3-0-0: 3
Pre-requisites: Nil Year: 2015

Course Objectives:

• A  fo u ndation  in  th e  fundam entals o f  A nalog  V L SI D esign ;
• A bility  to d e s ig n  o f  IC M OS A m plifie rs  and PLL
• A n in tro d u c tio n  to  challenges facing in  A nalog  IC D esign;

Syllabus

F undam en ta l co n cep ts  and overv iew ; A nalog  M O S M o d e ls  ; A ctive and P assiv e  device 
fabrication; B asics o f  sin g le  stage C M O S am plifiers; C M O S  D iffe ren tia l A m plifiers; D esig n  o f  
sing le  and tw o stage  C M O S  O p-am ps ; H ig h  frequency  O p -am p s; D esign  o f  non -linear and  w ave 
shaping  c ircu its  ; S w itch ed  capacitor c ircu its; D esign  o f  D P L L  a n d  D LL; B asics o f  C M O S  data 
converters.

Course Outcome:

Students w h o  su ccessfu lly  com plete th is  course  w ill hav e  d em onstra ted  an ab ility  to  app ly  the 
fundam ental c o n cep ts  o f  A nalog V L S I D esign; ab ility  to  d e s ig n  IC M OS A m plifiers; ability  
to design  D P L L  w hich  is used in various fields. S tu d en ts  w ill be fam iliarized  w ith  the 
cha llenges in  A n a lo g  IC design.

Text Books: O ne o r tw o  tex t books on ly  ( i f  requ ired)

1. “A n a lo g  I n t e g r a t e d  C irc u it  D e s ig n ”, D a v id . A. J o h n s  a n d  K e n  M a r t in ,  J o h n  W ile y  a n d  
Sons, 2001.

2. “D e s ig n  o f  A n a lo g  C M O S  I n te g r a te d  C ir c u i t”, B e h z a d R a z a v i ,  T a ta  M cG raw  H IL L , 2 0 0 2 .

3. “C M O S  A n a lo g  C ir c u i t  D e s ig n ”, P h i l ip  A lle n  & D o u g la s  H o lb e rg ,  O xford U n iversity  
Press, 2002.

References:
“A n a lo g V L S I -  S ig n a l  In fo rm a tio n  a n d P r o c e s s in g ”, M o h a m m e d  Ism a il& F e iz , John

P R IN C I P A L
Nelvu CoUerj*

■ ,inn j iU  C?ese .vch  Centra enq .oeering * 1 Tnr,s ,u- i#j  rKifiivMlwJh'J • 1
Din

Thiruv,|w^r
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C O U R S E  P L A N

08 EC 6312 ANALOG VLSI DESIGN (L-T-P : 3-0-0)CREDITS:3

MODULE
S

Contact
hours

Sem.Exam
Marks;%

MODULE:1
Analog MOS transistor m odels Temperature effects and Noise in MOS transistor 
MOS resistors, characterization o f  resistive, capacitive elements and MOS devices 6 15

MODULE:2
Passive and active CM OS current sink/ sources— basics o f  single stage CM OS 

amplifiers common Source, common gate and source follower stages frequency 
response.

6 15

FIRST INTERNAL TEST

MODULE:3
CMOS Differential Amplifiers: CMOS Operational Amplifiers one stage and two 
stage gain boosting Com m on mode feedback (CMFB) Cascode and Folded 
cascade 

Structures

6 15

MODULE:4
High Performance Opamps — High speed/ high frequency opamps, micro pow er 
opamps, low noise opamps and low voltage opamps. Current mirrors, filter 
implementations

6 15

SECOND INTERNAL TEST

MODULE:5
Supply  independen t an d  tem perature in dependen t references B a n d  gap 
references PT A T  cu rren t generation  and co n stan t G m  b iasing  — C M O S 
com parato rs -  M u ltip lie rs  and wave shap ing  circu its -  e ffec ts  d u e  to 
non linearity  and m ism atch  in M OS circuits. Sw itched  C ap ac ito r C ircuits: 
F irst and Second O rd e r S w itch ed  Capacitor C ircu its ,

7 20

MODULE:6
S w itched  C apacito r f ilte rs , CM O S oscillators, s im ple and ch a rg e  pum p 
C M O S P L L snon  ideal e ffec ts  in PLLs, D elay  lo ck ed  loops and  app lica tions, 
basics o f  C M O S d a ta  converters  -  M edium  an d  h igh  speed  C M O S  data 
converters , O ver sam plingconverters.

8 20

/ V  

! (

S  w
\  ■ ^*3j  iO " ^

u \ } J ^ ^

___' PRINC'P*’
N<?fvu CollCl'i ot

■n-dnecr-og a.H 
^n.naav T ^ uvOw j^ ' v Th'S'’U L



NEHRU COLLEGE OF ENGINEERING AND RESEARCH CEN
(NAAC Accredited)

(Approved by A IC TE , Affiliated to APJ Abdul Kalam Technological Uniyersity, Ke
S i n c a  1 9 6 8

08 EC 6322 CAD OF V LSI C IR C U ITS

Pre-requisites: Nil
Credits: 3-0-0: 3 
Year: 2015

Course Objectives:

•  T his ob jec tive  is to  provide the idea abou t various C A D  to o ls  front end back  end 
design

Syllabus

Fundam enta l concep ts an d  overview; Various CAD Tools for front end and Back end design, 
Introduction to VLSI M ethodologies, Introduction to Design Tools, Layout Algorithms Circuit partitioning, 
Dataflow modeling

Course Outcome:

Students w ho su ccessfu lly  com plete this course  w ill have d em o n stra ted  an  ability to apply  
the fundam ental co n cep ts  o f  CA D  o f  V L SI circu its.

Text Books:

1. N .A . S h e rw a n i," A lg o rith m s for VLSI Physical D esign  A u to m atio n  ", 1999.

2. S.H . G e r e z ," A lg o rith m s fo r  V L SI Design A u to m atio n  ", 1998.4. J. B h ask er, "A V H D L  
Prim er", A dd iso n -W ese ley  L ongm an Singapore P te  Ltd. 1992

3. D rechsler, R., E v o lu tio n a ry  A lgorithm s f o r  V L SI CAD, K lu w er A cadem ic  Publishers,
B oston , 1998.

4. V erilog  H D L  by  S am ir P a ln itk a r
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C O U R S E  P L A N

08 EC *6322 CAD of VLSI Circuits(L-T-P : 3-0-0) CREDIT S:3

MODULE
S

Contact
hours

Sem.Exam
Marks;%

MODULE : l
V arious C A D  T ools for fron t en d  and  Back end design , S chem atic editors, 
Layout ed ito rs, P lace and R o u te  to o ls

6 15

MODULE : 2
In troduction  to  V L SI M e th o d o lo g ies  - V LSI Physical D esign  A utom ation  - 
Design and  F ab rica tion  o f  V L S I D ev ices  - Fabriction p rocess

6 15

FIRST INTERNAL TEST

M O D U LE:3
In troduction  to  D esign T ools: In troduc tion  & Fam iliarity  w ith  D esign T oo ls 
from

various v endors e.g. Synopsis, M e n to r  Tools etc. V erilog  B asics - M odeling  
Levels - D ata  T ypes - M odules an d  P orts  - Instances - B asic  L anguage 
Concepts

6 15

MODULE : 4
D ataflow  m o d ellin g  -  B ehav iou ra l m odeling  M odelling  and  S im ulation  o f  
system s/subsystem s using  V erilo g  H D L . Typical case studies.

6 15

MODULE : 5
Layout A lg o rith m s C ircu it p a rtitio n in g , placem ent, and rou ting  algorithm s; 
Design ru le  verification ; C ircu it C om paction ; C ircuit ex trac tion  and p o s t
layout sim u la tion

7 20

MODULE : 6
A utom atic T est P rogram  G en era tio n ; C om binational tes tin g  D -A lgorithm  
and PO D E M  algorithm ; S can -b ased  testing o f  sequential circuits; T estab ility  
m easures fo r circuits. 8 20

______ __________________________________________________________________ L / a
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08 EC 6332 TESTIN G  A N D  VERIFICATIO N OF VLSI C IR C U ITS

Pre-requisites: Nil
Credits: 3-0-0: 3 
Year: 2015

Course Objectives:
• T o  s tu d y  the issues in  tes tin g ; understand the fundam en ta ls  o f  V L SI an d  system  

testing  w ith  fault m odels a n d  sim ulation

• T o  exp lo re  the concept in  b o u n d a ry  scan,BIST fo r log ic  and m em ories w ith  sim ple 
in te llec tu a l p roperty  o f  co re  b a sed  design in SoC

Syllabus

Scope an d  issues in  testing  an d  verifica tion  o f  ic ,s-in troduction  to test b en ch es  and  verilog test 
bench  code un ity -v a rio u s fault m o d els-b o u n d ary  scan -A T P G -B IS T -sim p le  I P ’s  design  for m em ory 
and core R ISC  C P U  design

Course Outcome:

•  U p o n  com pletion  o f  th e  co u rse  w ith laboratory  practice .

• S tuden ts w ill ob tain  th e  sk ill in  writing test b en ch  coding  for co m b in a tio n a l, 
sequen tia l circuits

• A b le  to analyze and  id en tify  sim ple fault m o d els  to com binational and  sequential 
c ircu its

Text Books:

1. M . A b ra m o v ic i,  M . A. B re u e r ,  A . D . F r ie d m a n , “D ig ita l  S y s te m s  T e s t in g  a n d  T e s ta b le  
D e s ig n ” P is c a ta w a y , N e w  J e r s e y :  IE E E  Press, 1994

2. M. B ushnell and  V. D. A garw al, "E ssen tia ls  o f  E lectron ic  T esting  for D ig ita l, M em ory  and 
M ixed-S ignal V L SI C ircu its" , K lu w e r A cadem ic P ub lishers, 2000

3. T .K ropf, "In troduction  to F o rm al H ardw are  V erification", S pringer V erlag , 2000 .

4. P. R ashinkar, Paterson  and L. S in g h ,"System -on-a-C hip V erifica tio n -M eth o d o lo g y  and 
T echniques", K luw er A cadem ic  P u b lish ers, 2001.

5. S a m ih a M o u ra d  a n d  Y e r v a n tZ o r ia n ,  “P rin c ip le s  o f  T e s t in g  E le c tro n ic  S y s te m s ”, W iley  
(2000).

REFERENCES
1. “S o C V e rif ic a tio n  M e th o d o lo g y  a n d T e c h n iq u e s ”, P r a k a s h R a s h in k a r  P e t e r  P a te r s o n a n d  

Leena S ingh  .K luw er A cadem ic  P ub lishers, 2001.
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08 EC 6332 TESTING AND VERIFICATION OF VLSI CIRCUITS (L-T-P : 3-0-0) 
CREDITS:3

MODULE
S

Contact
hours

Sem.Exam
Marks;%

MODULE : 1
Introduction: S cope o f  testing and v e rif ic a tio n  in  VLSI design p rocess; 
Issues in testand ve rifica tio n  o f  co m p lex  ch ip s , em bedded cores an d  SO Cs, 
F au lt m odels

6 15

MODULE : 2
T est coding: In tro d u c tio n  to test b en ch es, w ritin g  test benches in  V erilo g  
H D L.

6 15

FIRST INTERNAL TEST

M O D U L E  : 3
Fundam entals o f  V L S I testing , A u to m atic  te s t pa ttern  generation , D esig n  for 
testab ility

6 15

M O D U L E  : 4
S can  design: T est in te rface  and b o u n d a ry  scan

6 15

M O D U L E  : 5
System  T esting and  tes t fo r SO C s, Iddq  te s tin g , D elay fault testing , B IS T  
fo r testing o f  log ic  an d  m em ories, T es t au to m atio n .

7 20

MODULE : 6
D esign  V erifica tion  T echn iques b ased  o n  sim ulation , analytical an d  form al 
approaches, F unc tiona l verifica tion , T im in g  verification , Form al verification , 
B asics o f  equ ivalence  checking  and  m o d e l checking . V erifica tion  o f  sim ple 
IPs: M em ory verifica tion , FIFO  v e rif ic a tio n  and  V erification o f  R IS C  C PU

8 20



NEHRU COLLEGE OF ENGINEERING AND RESEARCH CEN
(NAAC Accredited)
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08 EC 6342(A )L O W  PO W ER  VLSI D ESIG N

Credits: 3-0-0: 3
Pre-requisites: Nil Year: 2015
Course Objectives:

•  sk ills to effectively  apply  analy tical an d  sim u la tion  techn iques fo r p o w er analysis  o f  
C M O S VLSI

•  U tilize p robabilistic  analysis

Syllabus

Probabilistic P o w er A nalysis, C ircu it —T ran sis to r and G ate  S izing, E qu iva len t P in  O rdering , 
A d v an ced  T echniques —A diabatic  C o m p u ta tio n , Pow er E stim ation  - Synthesis fo r L o w  P o w er - 
D es ig n  and Test o f  L ow  V oltages - C M O S  C ircu its . Low  P ow er S tatic  R A M  A rch itec tu res  -Low  
E n e rg y  Com puting

Course Outcome:

O n successful co m ple tion  o f  th is su b jec t, the  student should  be  capab le  o f

• A nalyze the  requ irem ents o f  lo w  p o w er CM O S V L S I design

• A pply ing  e ffec tive  sim u la tion  tech n iq u es for p o w er analysis

•  O ptim izing  p ow er at v arious lev e ls  o f  design abstrac tion

• C onstructing  low  energy co m p u tin g  system

Text Books:

1. G ary  Yeap" Practical L o w  P ow er D ig ita l V L S I D esign  ", 1997.
2. K aush ik  Roy, Sharat P r a s a d ," Low  P o w er C M O S  V L SI C ircu it D esig n  ", 20003. 

A .P .C handrakasan  and  R .W . B roadersen , L o w  p ow er d igital C M O S  design, K luw er, 1995

R E FE R E N C E  BO OK S:

1. CMOS Analog Circuit Design”, Philip Allen & Douglas Holberg, Oxford University Press, 
2002.

2. Rabaey, Pedram, “Low power design methodologies” Kluwer Academic, 1997

N f h ' u  C o ' l c q c  ot
engineering v  ' ^sea'-cb Centre 
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NEHRU C O LLE G E  OF E N G IN E E R IN G  AND RESEARCH C E N T A L -

C O U R SE  PLAN

08 EC 6342(A )L O W  POW ER VLSI DESIGN (L-T-P : 3-0-0)
CREDITS:3

MODULE
S

Contact
hours

Sem.Exam
Marks;%

M O D U L E : 1
In tro d u c tio n  -C h arg in g  an d  D ischarg ing  o f  C ap ac itan ce , Short C ircu it 
C u rren t in  CM O S C ircuits, C M O S L eakage C u rren t, Static Current, B asic  
P rin c ip le s  o f  Low Pow er D esign , L ow  P ow er F ig u re  o f  M erits. S im ula tion  
P o w er A nalysis-SPIC E  C ircu it S im ulation , G a te  L evel Logic S im ulation , 
A rch itec tu re  Level A nalysis, D ata  C orrelation  A n a ly s is , M onte C arlo 
S im u la tion .

6 15

M O D U L E S : 
P ro b ab ilis tic  Pow er A nalysis- R andom  L o g ic  S ignals, Static P robab ility , 
T ra n sitio n  Density, T echn iques o f  P o w er A n a ly s is , Gate L evel P ow er 
A n a ly s is , Pow er E stim ation  using  E n tropy-C om bina tiona l logic system s, 
S eq u en tia l logic systems.

6 15

FIRST INTERNAL TEST

C ircu it -T ra n s is to r  and G ate  S izing, E q u iv a le n t P in  O rdering, ne tw ork  
R estru c tu rin g  and R eorganization , Special L a tch es  an d  Flip Flops, L ow  P ow er 
D ig ita l C e ll Library, L ogic  - G a te  R eo rg an iza tio n , Signal G ating, L ogic 
E n co d in g , State M achine E ncoding, P re -co m p u ta tio n  Logic. Special 
T e ch n iq u es  -P o w e r  R eduction  in  C lock N e tw o rk s , CM O S Floating  N ode, 
L o w  P o w er Bus, Low  P o w er T echniques fo r  SR A M , A rchitecture and 
S y stem s-P o w er and P erfo rm ance M anagem ent, S w itch in g  A ctivity R eduction , 
P a ra lle l A rchitecture w ith  V o ltag e  R eduction.

6 15

M O D U L E  : 4
A d v an ced  Techniques -A d ia b a tic  C om putation , P ass  T ransistor Logic 
S y n th esis , A synchronous C ircu its , R eversib le  L o g ic  C ircuits, E lim ination  o f  
G a rb ag e  outputs

6 15

SECOND INTERNALTEST

M O D U L E : 5
P h y sics  o f  Pow er D issipation  in  C M O S FE T  D e v ic e s-  M IS Structure, E nergy  
b an d  representations, T h resho ld  V oltage, S u rface  Space C harge R egion , 
T h re sh o ld  V oltage, D ep letion  R eg ion  A n aly sis- D ep th  o f  D epletion R eg ion , 
In v ers io n  L ayer th ickness, C harge in  In v e rs io n  Layer, Long C hannel 
M O S F E T ^ B o d y  Effect, S ub-th resho ld  C urren t, Sub-threshold  Swing.

-----*---------\ t r  \ -------------------------------------------------------------------------------------------__
A

7 20

rH,'

ro  m  n  c  •
r e n l.fe

r . t



(NAAC Accredited) * JO
(Approved by AICTE, Affiliated to APJ Abdul Kalam Technological University, K e rS ^ t< ^

S in e s  1 9 M
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M O D U L E :6
P o w er E stim ation  - Synthesis fo r Low  P o w er - D esig n  and Test o f  L ow -
V o ltag es - C M O S Circuits. L ow  P ow er S tatic R A M  A rchitectures -L ow  
E nergy  C om puting  U singE nergy  R ecovery  T ech n iq u es  -  Software D esign  
fo r L o w  P ow er.

8 20

08 EC 6342(C)DESIG N OF D IG IT A L  SIGNAL PR O C ESSIN G

Credits: 3-0-0: 3
Pre-requisites: Nil Year: 2015

Course Objectives:

•  To study detail in  de ta il about d ig ita l s ig n a l processors
•  M ake a know ledge about current tren d s in  d ig ital signal p rocessors

Syllabus

D ig ita l signal processor, a lgorithm s, ap p lica tio n s and  current trends in  d ig ita l signal 
p ro cesso rs

Course Outcome:

O n  successful com pletion  o f  th is subject, the  s tu d en t should be capab le  o f

•  Analyze the D ig ita l signal p rocessors

•  Analyze the app lications and curren t tren d s

Text Books:

1. D ig ita l S ignal Processing Im plem enta tion  U sing  the  T M S320C 6000 D S P  P latform , 1st 
E d ition ; by: N aim D ahnoun

2. D S P  A p p lic a t io n s  u s in g  ‘C ’ a n d  th e  T M S 3 2 0 C 6X  D S K , 1st Edition; by: R ulphC hassaing
3. D ig ita l S ignal Processing: A  System  D esign A p p ro ach , 1stEdition; by: D av id  J D efatta  J, 

L u cas Jo sep h  G & H odkiss W illiam  S; John W iley

4. D ig ita l S ignal Processing w ith  F ie ld  P rog ram m ab le  G a te  Arrays: 2nd E d ition , by: U. M eyer -  
B ase , S pringer

5. R eal - T im e  Digital S ignal P rocessing : Im p lem en ta tio n s, A pplications, and  E xperim en ts w ith  

the  T M S 320C 55X , Kuo, Sen M , Lee, Bob H , Jo h n  W iley  &  Sons Ltd.

BOOKS:

ocessing, T h ird  Edition, Sanjit K. M itra , Tata M cG R W A  H ill 
tocessing -  A  Practical G uide fo r E ng ineers and Scientists, Stev

P R I N C I P A L
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C O U R S E  P L A N

08 EC 6342(C) DESIGN OF DIGITAL SIGNAL PROCESSING (L-T-P : 3-0-0) CREDITS:3

M O D U LE
S

Contact
hours

Sem .E xam  
M a rk s ;%

M O D U L E : l
Digital Signal Processor: T M S320C 6713 o r any o th e r p o p u la r  DSP from T exas 
Instrum ents is c o v e red  under this m o d u le  A rchitecture: C P U  A rchitecture, In ternal 
M em ory , C P U  D a ta  P aths control P rogram m ing : In struction  S et and 
A ddressing  M o d es

6 15

M O D U L E : 2
C ode C o m p o ser S tud io , Code G eneration  T oo ls, C ode C o m p o se r  Studio D ebug T o o ls  
D SP P eripherals: M ultichannel B u ffered  Serial Port, T ran sm issio n  & R ecep tion  
T im ers M em o ry  o f  D SP: Internal D a ta /P rog ram  M em ory  E x te rn a l M em ory In terface

6 15

FIRST INTERNAL TEST

M O D U L E :3
Digital Signal Processing Algorithms: F ilter Design: F IR  D ig ita l filter design. 
F ourier T ran sfo rm : D FT , FFT, Spectral A nalysis ,D T M F  S p eech  Processing 
A lgorithm s

6 15

M O D U L E : 4
R eal-tim e Im p lem en ta tio n : Im plem enta tion  o f  R ea l-tim e  F IR  Digital filter u sing  
D S P .Im p lem en ta tio n  o f  R eal-tim e F ast F o u rie r T ransfo rm  app lications using the D S P  
Im p lem en ta tio n  o f  D T M F  Tone G enera tion  and D etection . Im plem enta tion  o f  S peech  
p rocessing  ap p lica tio n s

6 15

SECOND INTERNAL TEST

MODULE :5
Current trends in Digital Signal Processor: FPG A  T ech n o lo g y , DSP T echnology 
R equ irem en ts, D e s ig n  im plem entation , M ultip ly  A ccu m u la to r (M A C ) and Sum o f  
P roduct (S O P ), Im plem en ta tion  o f  Seria l/P aralle l C o n v o lv e r u s in g  FPG A s,FPG A  
B ased  D SP S y stem  D esign

7 20

MODULE : 6
F IR  filters, F IR  T h eory , D esigning F IR  filters, D irec t W in d o w  Design m ethod , 
C onstan t C o e ffic ien t F IR  Design, D irec t F IR  D esign, C o o ley -T u k ey  FFT A lgorithm  
im p lem en ta tio n  u s in g  FPG A

8

!
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N E H R U  C O LLEG E OF E N G IN E E R IN G  A N D  RESEARCH C E N T f f lL .

08 EC 6352(A) H IG H  SPEED D IG IT A L  DESIGN

Pre-requisites: Nil
Credits: 3-0-0: 3 
Year: 2015

Course Objectives:

•  T o  s tu d y  deta il in  high speed  d ig ita l circuits
•  P o w e r  d istribu tion  and no ise  in  h ig h  speed d ig ita l c ircu its

S y llab u s

In tro d u c tio n  to  h ig h  speed digital d esig n , Pow er d is tr ib u tio n  and noise, S ignalling 
co nven tion  an d  c ircu its , T im ing  conven tion  and  synch ron iza tions

Course Outcome:

O n su ccessfu l com pletion  o f  this su b jec t, the student sh o u ld  b e  capable o f

•  A n a ly z e  the basic idea o f  h ig h  speed  digital d e s ig n

•  A n a ly z e  the pow er d istribu tion  and  noise

Text Books:

1. H o w ard  Jo h n so n  and M artin  G rah am , "H igh Speed  D ig ita l Design: A H andbook  o f  B lack 

M ag ic”,3 r d  E d itio n , (P ren tice  H a ll M o d e rn  S e m ic o n d u c to r  D esign S eries ' S u b  S eries: PH 

S ignal In te g rity  L ibrary), 2006

2. S tep h en  H . H a ll, G arre tt W. H all, an d  Jam es A. M cC all " System Design",W ile y , 2007

3. Kerry Bernstein, K.M. Carrig, Christopher M. Durham , and Patrick R. Hansen “High 
Speed CMOS Design Styles”, Springer Wiley 2 0 0 6

4. Ramesh Harjani “Design of High-Speed Communication Circuits (Selected Topics in 
Electronics and Systems)” World Scientific Publishing Company 2006

REFERENCE BOOKS:

1. W illiam  S. D a lly  &  John W. P ou lto n ; D ig ital System s E ng ineering , C am bridge 
U n iv e rs ity  P ress , 1998

2. M asak azu  S ho ji; H igh  Speed D ig ita l C ircu its, A d d iso n  W esley  Publishing C o m pany ,
1996

3. Jan  M , R a b a e y , et all; Digital In teg ra ted  Circuits: A  D e s ig n  perspective, Second 
E d itio n , 2003

P R I N C I P A L
Netiru College of 

-nemr-mpg ari1 Research Centre
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C O U R S E  P L A N

08 EC 6352(A) HIGH SPEED DIGITAL DESIGN(L-T-P : 3-0-0) CREDITS:3

MODULE
S

C o n tac t
h ours

Sem.Exam
M ark s;%

MODULE : 1
Frequency, time and distance - Capacitance and inductance effects - High seed 

properties o f logic gates - Speed and power
6 15

M ODULE : 2
M odelling o f wires -G eom etry and
electrical properties o f  wires - Electrical models o f wires - transmission lines - 

lossless LC transmission lines - lossy LRC transmission lines - special transm ission lines

6 15

FIRST INTERNAL TEST

M ODULE : 3
Pow er supply network - local power regulation - IR drops - area bonding - onchip 
bypass capacitors - symbiotic bypass capacitors - power supply isolation

6 15

M ODULE : 4 
Noise
sources in digital system  - power supply noise - cross talk — inter sym bol interference. 
Signalling convention an d  circuits-Signalling modes for transmission lines -signalling over 
lumped transmission m edia

6 15

SECOND INTERNAL TEST

M ODULE : 5
signalling over RC interconnect - driving lossy LC lines - simultaneous bi

directional signalling - term inations - transmitter and receiver circuits- T im ing  convention 
an d  synchronisation-T im ing fundamentals - timing properties o f  clocked storage elements

7 20

M ODULE : 6
signals and even ts -o p en  loop  tim ing level sensitive  clock ing  - p ip e lin e  tim ing - 
c lo sed  loop tim ing  - c lo c k  d istribu tion  - synch ron iza tion  failu re  an d  m eta  stability - 
P L L  and  D L L  b ased  c lo c k  aligners

/  vUV*____ _ CA \  — —I---
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08 EC 6352(B) SOC D E SIG N  AND V E R IFIC A T IO N

Credits: 3-0-0: 3
Pre-requisites: Nil Year: 2015

Course Objectives:

•  To fam ilia rize  the design o f  SoC  p ro cess  using  few  tech n iq u es  and verify  the is s u e s  
r e g a r d in g  t h a t  a n d a ls o  to d e s ig n  t h e  c o m m u n ic a t io n  a r c h i te c tu r e  fo r  S o C ’s

• P ow er d is tr ib u tio n  and noise in  h ig h  speed d ig ita l c ircu its
Syllabus

In troduction  to system  o n  ch ip  design process, M arco  design  p rocess, S o C  verification , D esig n  o f  
com m unica tion  a rch itec tu re  o f  S o C ’s

Course Outcome:

O n successfu l co m p le tio n  o f  this subject, the  student shou ld  b e  cap ab le  o f

•  A nalyze  th e  SoC  design process

•  A nalyze  th e  d e s ig n  o f  c o m m u n ic a t io n  a r c h i te c tu r e  f o r  S o C ’s

Text Books:

1. “SoC V erifica tion  M e th o d o lo g y  and  T ech n iq u es”, P rak ash  Rashinkar Peter Paterson and Leena 
Singh. Kluwer Academic Publishers, 2001.

2. “R euse M eth o d o lo g y m an u a lfo r System  On A C h ipD esigns”, M ichae lK eating , P ierre 
B ricaud , Kluwer Academic Publishers, second edition,2001.
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COURSE PLAN

08 EC 6352(B) SOC DESIGN AND VERIFICATION (L-T-P : 3-0-0)
CREDITS:3

MODULE
S

Contact
hours

Sem.Exam 
Marks;%

M O D U L E  1 :
System On Chip Design Process: A  canonical SoC Design, SoC Design flow waterfall vs 
spiral, top down vs Bottom up. Specification requirement, Types o f  Specification

6 15

MODULE : 2
System Design process, System level design issues, Soft IP Vs Hard IP, Design for tim ing 
closure, Logic design issues Verification strategy, On chip buses and interfaces, Low Power, 
Manufacturing test strategies.

6 15

FIRST INTERNAL TEST

MODULE: 3
Macro Design Process: Top level M acro Design, Macro Integration, Soft Macro 
productization, Developing hard m acros, Design issues for hard macros, Design, System 
Integration wit reusable macros.

6 15

MODULE : 4
SoC Verification: Verification technology options, Verification methodology, 
Verification languages, Verification approaches, and Verification plans.

6 15

SECOND INTERNAL TEST

MODULE : 5
System level verification, Block level verification, Hardware/software co verification and 
Static net list verification. Verification architecture, Verification components, Introduction to 
VMM, OVM and UVM.

7 20

MODULE : 6
Design of Communication Architectures For SoCs:On chip communication architectures, 
System level analysis for designing communication, Design space exploration, Adaptive 
communication architectures, Communication architecture tuners, Communication 
architectures for energy/battery efficient systems. Introduction to bus functional m odels and 
bus functional model based verification.

8 20
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08 EC 6352(C ) NANO ELEC TR O N IC S

Pre-requisites: Nil
Credits: 3-0-0: 3 
Year: 2015

Course Objectives:

•  T o  im part the id ea  o f  nano  electronics techno logy  in  detail fo r th e  application  o f  
devices

In troduction  to nano-e lec tron ics, C haracterization , in o rgan ic  sem iconducto r nanostructu res, 
Fabrication techniques, physica l p rocesses. M ethods o f  m easuring  p roperties  structure , 
A pplications

Course Outcome:

O n successfu l co m p le tio n  o f  th is  subject, the studen t should be cap ab le  o f

1. Ed R obert K elsall,IanH am ley ,M arkG eoghegan , “  N anoscale  science and  techno logy” J o h n
w iley  and  sons,2007.

2. C harles P P oo le ,Jr,F rank  J  o w en s, “ In tro d u c t io n  to  N a n o te c h n o lo g y ”,J o h n w ile y ,c o p y r ig h t
2 0 0 6 ,R eprin t 2011 .

3. E d  W illiam  A  G oddard  III ,D o n a ld  W  B renner,S ergeyE dw ardL yshevsk i,G era ld  J L afrate, “
H and  B ook  o f  N an o sc ien ce  E ngineering and T ech n o lo g y ”  ,C R C  p ress ,2003

S y llabus

•  A nalyze the fu n d am en ta ls  o f  nano elec tron ics

•  A nalyze the m e th o d s  o f  m easuring structures

Text Books:

Engineering grid Research Centre
B 3T!0^ay Tr'iruvlws'rigls TnriSoUf Dt
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C O U R SE PLAN

08 EC 6352(C) NANO ELECTRONICS(L-T-P : 3-0-0) 
CREDITS:3

MODULE
S

Contact
hours

Sem.Exam 
Marks;%

M O D U LE: l
Introduction: Overview o f nano science and engineering. Development milestones in 
m icro fabrication and electronic industry. M oores law and continued miniaturization., 
Classification o f Nanostructures, Electronic properties of atoms and solids: Isolated atom, 
Bonding between atoms, Giant m olecular solids, Free electron models and energy bands, 
crystalline solids, Periodicity of crystal lattices, Electronic conduction, effects o f nano 
m eter length scale, Fabrication methods: Top down processes, Bottom up processes 
methods for templating the growth o f  nano m aterials, ordering o f nano systems.

6 15

MODULE : 2
Characterization: C lassification , M ic ro sco p ic  techniques, F ie ld  io n  m icroscopy, 
scanning  probe tech n iq u es, d iffrac tio n  techniques: bulk, su rface, spectroscopy 
techniques: photon , rad io frequency , e le c tro n , surface analysis an d  dep t profiling: 
electron , m ass, Ion  beam , R eflec trom etry , T echniques for p ro p erty  m easurem ent: 
m echanical, e lectron , m agnetic , th erm al p roperties

6 15

FIRST INTERNAL TEST

MODULE : 3
.Inorganic semiconductor nanostructures: overview  o f  sem ico n d u cto r physics. 
Q uan tum  confinem ent in  sem ico n d u cto r nanostructures: quan tum  w ells , quantum  
w ires, quantum  do ts, super-lattices, b a n d  o ffse ts , electronic d en sity  o f  states.

6 15

MODULE : 4
Fabrication techniques: requ irem ents o f  idea l sem iconductor, ep itax ia l grow th o f  
quantum  w ells, lithog raphy  and e tch in g , c leaved  edge over g row th , grow th o f  
v icinal substrates, s tra in  induced do ts  an d  w ires, electro sta tically  induced  dots and  
w ires, Q uantum  w e ll w idth  flu c tu a tio n s , therm ally annealed  quantum  w ells, 
sem iconductor nano  crysta ls , collidal q u a n tu m  dots, self- assem bly  techniques.

6 15

SECOND INTERNAL TEST

MODULE : 5
Physical processes: modulation doping, quantum  hall effect, resonant tunneling, charging 
effects, ballistic carrier transport, Inter band absorption, intra band absorption, Light 
emission processes, phonon bottleneck, quantum  confined stark effect, nonlinear effects, 
coherence rand dephasing, characterization o f  semiconductor 
nanostructures: Optical electrical and structural Methods of measuring 

j properties:structure:atomic,crystallography,microscopy,spectroscopy. Properties of

7
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nanoparticles: metal nano clusters, sem iconducting nano particles, rare gas and 
molecular clusters, methods o f  synthesis(RF, chem ical, thermolysis, pulsed laser 
methods) .

MODULE : 6

C arb o n  nanostructu res and  its ap p lica tio n s(f!e ld  em ission and sh ie ld ing , com puters, 
fuel cells, sensors, c a ta ly s is ).S e lf  a ssem b lin g  nanostructu re  m o lecu la r m ateria ls and 
devices: bu ild ing  b locks, p rinc ip les o f  s e l f  assem bly , m ethods to prepare and  
p a tte rn  nanopartic les, tem pla te  n a n o s tru c tu res , liquid crystal m eso  phases. 
N anom agnetic  m ateria ls  and  devices: m ag n e tism , m aterials, m agneto  resistance, 
nanom agnetism  in techno logy , ch a llen g es  fac ing  n an o m ag n etism .A p p lica tio n s: 
In jec tion  lasers, quan tum  cascade lasers, s in g le  photon  sources, b io lo g ica l tagging, 
op tica l m em ories, co u lom b  b lockade  d e v ic e s , p h o to n ic  s t r u c tu r e s ,  Q W IP ’s, 
N E M S , M E M S .

8 20
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NEHRU C O LLE G E  OF E N G IN E E R IN G  AND RESEARC H ('E N T

T H IR D  SEM ESTER

08 EC 7313(A )FPG A  A R C H IT E C T U R E  AND A PPLIC A TIO N S

Pre-requisites: Nil
Credits: 3-0-0: 3 

Year: 2015

Course Objectives:

• To im part the idea o f  p ro g ra m m a b le  logic d e v ic e s ,F P G A ’s ,F S M
• It also g ive  the  idea abou t sy s tem  leve l design

Syllabus

O v erv iew  o f  p rogram m able  lo g ic  d e v ic e s ,F P G A ’S ,f in i te  s ta te

m ach ines,a rch itec tu res,pe trine ts ,system  level desig n ,E D A to o l.C asestu d ies ,d esig n  co n sid e ra tio n  using  
F P G A  parallel adder cell

Course Outcome:

O n successful co m p le tio n  o f  th is su b jec t, the  student should b e  capab le  o f

•  U nderstand ing  abou t P ro g ram m ab le  logic devices

•  U nderstanding  abou t system  leve l design

Text Books:

1. F ie ld  Program m able G ate  A rray  T e ch n o lo g y  - S. T rim berger, E d r, 1994, K luw er A cad em ic  
Publications.

2. Engineering D ig ita l D esign  - R IC H A R D  F .T IN D E R , 2nd E d ition , A cadem ic  press.

3. Fundam entals o f  log ic  design -C harles H . R o th , 4 th  Edition Ja ico  P ub lish ing  H ouse.

REFERENCE BOOKS:

1. D ig ita l Design U sing  F ield  P ro g ram m ab le  G a te  A rray, P.K. C h an  &  S. M ourad, 1994, 
P rentice Hall.

2. F ie ld  program m able gate array, S. B row n , R .J. Francis, J. R ose, Z .G . V ranesic, 2007 , B S
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S i n c e  1 9 6 8

NEHRU C O LLE G E  OF E N G IN E E R IN G  AND RESEAR C H  C E N T H L .

C O U R SE  PLAN

08 EC 7313(A): FPGA ARCHITECTURE AND APPLICATIONS (L -T -P : 3-0-0) CREDITS:3

MODULE
S

Contact
hours

Sem.Exam 
Marks; %

M O D U L E : 1
Program mable logic Devices: ROM, PLA, PAL, CPLD, FPGA Features, Architectures and 
Programming. Applications and Implementation o f  MSI circuits using Programmable logic 
Devices.

6 15

M ODULE : 2
FPGAs: Field Programmable Gate Arrays- Logic blocks, routing architecture, design 

flow , te ch n o lo g y  m apping  fo r FPG A s, Case s tu d ie s  X ilin x  XC4000  & ALTERA’s FLEX 
8000/10000 FPGAs

6 15

FIRST INTERNAL TEST

M O D U L E :3
Introduction to advanced FPGAs: Xilinx Virtex and ALTERA Stratix. Finite State 
M achines (FSM): Top Down Design, State Transition Table, State assignments for 
FPGAs

6 15

M O D U L E :4
Realization o f  state machine charts using PAL, A lternative realization for state 
m achine charts using microprogramming, linked state machine, encoded state 
m achine

6 15

SECOND INTERNAL TEST

M O D U L E :5
FSM Architectures: Architectures Centered around non registered PLDs, Design o f state 
m achines centered around shift registers, One Hot state machine, Petrinets for state 
m achines-Basic concepts and properties, Finite State M achine-Case study.

7 20

M O D U L E :6
System Level Design: Controller, data path designing, Functional partition, Digital front 
end digital design tools for FPGAs. System level design using mentor graphics/Xilinx 
EDA tool (FPGA Advantage/Xilinx ISE), Design flow  using FPGAs. Case studies: 
Design considerations using FPGAs o f parallel adder cell, parallel adder sequential 
circuits, counters, multiplexers, parallel controllers.

8 20
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NEHRU C O LLE G E  OF E N G IN E E R IN G  AND RESEARCH C E N T

S i n c e  1 9 6 8

08 EC 7313(B)M IXED  SIG N A L  SYSTEM D ESIG N

Pre-requisites: Nil
Credits: 3-0-0: 3 
Year: 2015

Course Objectives:

•  To fundam entals co n cep t about P N  ju n c tio n , bipolar devices etc
•  It also give the idea  abou t D ig ita l an d  an a lo g  sub circuits

Syllabus

In tro d u c tio n  about basic active com ponents, d ig ita l sub  c ircu its , analog sub c ircu its, D ata 
converters: D A C , ADC, oversam pling  data converters

Course Outcome:

O n  successful com pletion  o f  this subject, the  s tu d en t should be capab le  o f

•  A nalyze the P rog ram m ab le  logic d ev ices

•  A nalyze the system  level design

Text Books:

1. G ray  P au l R, M eyer, R obert G , A nalysis and  D es ig n  o f  Analog In tegrated  C ircu its, 3 rd ed ition , 
Jo h n  W iley  & Sons.

2. Jaco b  B aker, "CM OS M ixed-S ignal c ircu it d esig n " , A  John W illy &  Sons, inc., pub lica tions, 
2003 .

3. P ro fe sso r B ernhard B oser -’’A n a ly s is  a n d  D e s ig n  o f  V L SI A n alo g -D ig ita l In terface 
I n t e g r a t e d  C ircu its” “A d d is o n  W ise ly  p u b l ic a t i o n s ” ( 1991).

R E F E R E N C E  B O O K S:

1. D A  John , K en M artin, A nalog  In tegrated  C ircu it D esign , 1st Edition, John  W iley

2. C M O S  A nalog Circuit D esign , 2nd edition; by: A llen , Phillip  E, H olberg  , D oug las R, 
O x fo rd  U niversity  Press, (In d ian  E dition

3. K en  M artin , Digital In teg rated  C ircu it D esign , Jo h n  W iley
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NEHRU C O LLE G E  OF E N G IN E E R IN G  AND RESEARCH CENTRA

C O U R S E  P L A N

08 EC 7313(B): MIXED SIGNAL SYSTEM DESIGN (L-T-P : 3-0-0) CREDITS:3

MODULE
S

Contact
hours

Sem.Exam 
Marks;%

MODULE : 1
Introduction:PN Junctions, Bipolar Vs Unipolar Devices, M OS Transistor operation, 
MOS Transistor as a Switch, NMOS ,PMOS and CMOS Switches, CMOS Inverter AC 
and DC Characteristics, Analog Signal Processing, Example o f  Analog Mixed Signal 
Circuit Design

6 15

MODULE : 2
Example o f  A nalog Mixed Signal Circuit Design Digital Sub Circuits: CMOS Logic 
implementation basics- Logic gates and Flip flops -T ransm ission  Gates, TG based 
implementation o f  multiplexers, de-multiplexers.

6 15

FIRST INTERNAL TEST

MODULE : 3
Encoders, decoders. Digital Circuits like ALU, Comparator, Parity generator, Timer, 
PW M ,SRAM  and DRAM, CAM, A nalog Sub circuits: Ideal Operational Amplifier

6 15

MODULE : 4
Inverting and Non-inverting configuration Differential amplifier basics .VCO, PLL, 
Comparator characteristics, two stage open loop comparator

6 15

SECOND INTERNAL TEST

MODULE : 5
Switched capacitor fundamentals, Switched capacitor amplifier Data Converters: DAC : 
Static & Dynamic Charatersitics.l Bit DAC, String DAC, Fully Decoded DAC,PWM 
DAC, Current scaling, voltage scaling DACs

7 20

MODULE : 6
ADC : Static &Dynamic Characteristics, Nyquist Criteria , Sample & Hold Circuit, 
Quantization error, Concept o f over sampling, Counting ADC, Tracking ADC, Successive 
approximation ADC, Flash ADC, Dual Slope ADC
Over sampling Data Converters : Over sampling fundamentals, Delta -Sigm a 
C onverter b asics ,X  M odulator

8 20
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08 EC 7323(A ) SYSTEM  V E R IL O G

Credits: 3-0-0: 3
Pre-requisites: Nil Year: 2015

Course Objectives:

•  T o  im p a rt the basics o f  in troduc tion  to functional verification  languages
•  M ak e  a idea  about object o rien ted  p rog ram m ing

Syllabus

In troduction  to  fu n c tio n a l verification  languages, classes an d  o b jec ts  inheritance, system  
verilog  assertion , B as ics  o f  properties and  sequences, cov erag e  d riv en  verification and  
functional co v erag e  in  SV

Course Outcome:

O n su ccessfu l com pletion  o f  this sub jec t, the s tuden t sh o u ld  be  capable o f

•  A p p ly in g  functional v e rifica tion  languages

•  A p p ly in g  the idea about system  verilog

Text Books:

1. “S y s te m  V e r ilo g  fo r  D e s ig n ” : A  G u id e  to  U s in g  S y s te m  V erilo g  for H ardw are D esig n  and 

M odeling  S u th e rlan d , Stuart, D avid m ann , Sim on, F lake, P e te r2 n d  ed., 2006

2. “S y s te m V e r ilo g fo rV e r if ic a t io n ” :A G u id e to L e a r n in g th e T e s tb e n c h  L a n g u a g e  F e a tu re s ,  
C hris S pear, 20 0 6

3. “H a r d w a r e  V e r if ic a t io n  w ith  S y s te m  V e r ilo g ”: A n  O b je c t-O rie n ted  Fram ew ork 
M intz, M ik e , E k en d ah l, Robert 2007

REFERENCE BOOKS:

1. “W r i t in g  T e s t  b en ch es using System  V e r ilo g ” B e rg e ro n , J a n ic k  2 0 0 6 ,

2 . “A  P r a c t ic a l  G u id e  f o r  S y s tem  V e r ilo g  A s s e r t io n s ” M e y y a p p a n  R am anathan
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N E H R U  C O L L E G E  O F  E N G IN E E R IN G  A N D  R E S E A R C H  C E N T R E

C O U R SE  PLAN

08 EC 7323(A) SYSTEM VERILOG (U T -P  : 3-0-0) CREDITS:3 *

MODULE
S

Contact
hours

Sem.Exam 
Marks;%

MODULE : 1
Introduction to functional verification languages, Introduction to System Verilog, 

System Verilog data types
6 15

M O D U L E :2
System Verilog procedures, Interfaces and modports, System Verilog routines. 6 15

FIRST INTERNAL TEST

MODULE : 3
Introduction to object oriented programming, Classes and Objects, Inheritance, 
Composition, Inheritance v/s composition,

6 15

M O D U L E :4
Virtual methods. Param eterized classes,

Virtual interface, Using OOP for verification, System Verilog Verification Constructs
6 15

SECOND INTERNAL TEST

MODULE : 5
System Verilog Assertions: Introduction to assertion, Overview o f properties and 

assertion, Basics o f  properties and sequences, Advanced properties and sequences, 
Assertions in design and formal verification, some guidelines in assertion writing.

7 20

MODULE : 6
Coverage Driven V erification and functional coverage in SV: Coverage Driven 

Verification, Coverage M etrics, Code Coverage, Introduction to functional coverage, 
Functional coverage constructs, Assertion Coverage, Coverage m easurem ent, Coverage 
Analysis SV and C interfacing: Direct Programming Interface (DPI)

8 20
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N E H R U  C O L L E G E  O F  E N G IN E E R IN G  A N D  R E S E A R C H  CEN T

08 EC 7323(C ) VLSI SIG N A L PR O C E SSIN G

Credits: 3-0-0: 3
Pre-requisites: Nil Year: 2015

Course Objectives:

• T o  im part the  fundam enta ls  and overv iew  o f  D SP concep ts
•  It g ive the d esc rip tio n  about o f  d ig ital filte rs

Syllabus

A n overv iew  o f  D SP concep ts, A lgorithm  for fast convo lu tion , P ipeline  in te rleav ing  in d ig ital 
filte rs ,S ta te  variab le  d escrip tio n  o f  digital filters

Course Outcome:

O n successfu l co m p le tio n  o f  this subject, the studen t should  be  ca p ab le  o f

•  A nalyze the D S P

•  A pply ing  the id ea  o f  digital filters

Text Books:

1. K .K . Parh i, V L SI D ig ita l S ig n a l Processing S ystem s, John-W iley , 1999.

2. P irsch , P., A rch itectu res fo r  D ig ita l Signal P rocessing , W iley, 1999.

REFERENCE BOOKS:

1. S. Allworth, “Introduction to Real-time Software Design”, Springer-Verlag, 1984.

2. C. M. Krishna, K. Shin, “Real-time Systems”, Mc-Graw Hill, 1997

3. Peter Marwedel, G. Goosens, “Code Generation for Embedded Processors”, Kluwer 
Academic Publishers, 1995.

P R I N C I P A L
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N E H R U  C O L L E G E  O F  E N G IN E E R IN G  A N D  R E S E A R C H  C E N T ^ f l L

COURSE PLAN

08 EC 7323(B) VLSI SIGNAL PROCESSING(L-T-P : 3-0-0) CREDITS:3

MODULE
S

Contact
hours

Sem.Exam
Marks;%

M O D U LE: l
An overview o f DSP concepts-Linear system theory- DFT, FFT- realization o f digital 

filters- Typical DSP algorithms- DSP applications
6 15

M O D U LE:2
Data flow graph representation o f  DSP algorithm.- Loop bound and iteration bound 
Retiming and its applications.

6 15

FIRST INTERNAL TEST

M O D U LE:3
Algorithms for fast convolution- Algorithm ic strength reduction in filters and 
transforms- DCT and inverse DOT- Parallel FIR filters

6 15

MODULE : 4
Pipelining o f  FIR filters- Parallel processing- Pipelining and parallel processing for 
low power. Pipeline interleaving in digital filters

6 15

SECOND INTERNAL TEST

M O D U LE:5
Pipelining and parallel processing for IIR filters-Low power IIR filter design using 
pipelining and parallel processing- Pipelined adaptive digital filters.

7 20

M O D U LE:6
State variable description o f digital filters- Round off noise computation using state 

variable description- Scaling using slow-down, retiming and pipelining.
8 20
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Course No.

EE201

Course Name

CIRCUITS AND 
NETWORKS

L - T - P  -C red its

3-1-0-4

Y e a r of
Introduction

2016

Prerequisite: Nil
Course Objectives:
To learn abou t v a rio u s  tech n iq u es  availab le  to  so lve  vario u s ty p es  o f  c ircu its  and ne tw orks 
To gain  the  cap ab ility  to  sy n th esize  a  c ircu it fo r a  p a rticu la r p u rpose .______________________
Syllabus A C  C ircu it A n a ly s is(S tead y  S tate  A C  A nalysis), N e tw o rk  to p o lo g y , T ransien t 
analysis,
L aplace tra n s fo rm -  p ro p ertie s  , T ransfo rm ed  c ircu its , T w o po rt ne tw orks, S ym m etrica l tw o  
port reac tive  n e tw o rk s  as filte rs , N e tw o rk  functions, N e tw o rk  S yn thesis_____________________
Expected outcome.
A bility  to  so lve any  D C  and  A C  c ircu its
A bility  to  app ly  g raph  th eo ry  in so lv ing  netw orks
A bility  to  app ly  L ap lace  T ransfo rm  to  find  tran s ien t resp o n se
A bility  to  syn thesize  n e tw o rk s

Text Book:
1. Hayt and Kemmerly :E ng ineering  C ircu it A nalysis , 8e, M e G raw  H ill E d uca tion  , N ew  

D elh i,2013 .

2. S u dhakar and  S hyam  M o h an - C ircu its  and  N etw o rk s: A n a ly s is  an d  S yn thesis , 5e, M e 
G raw  H illE d u ca tio n ,

Data Book ( Approved for use in the examination): Nil
References:
1. Siskand C.S : Electrical Circuits ,McGrawHill
2. Joseph. A. Edminister: Theory and problems of Electric circuits,TMH
3. D Roy Chaudhuri: Networks and Systems, New AgePublishers
4. A . Chakrabarti: Circuit Theory (Analysis and Synthesis),Dhanpat Rai&Co
5. Valkenberg : Network Analysis ,Prentice Hall oflndia
6. B.R. Gupta: Network Systems and Analysis, S.Chand & Companyltd_____

Course Plan
Module

II

Contents

N etw o rk  th eo rem s -  S u perposition  theo rem  -  T h e v e n in ’s 
theo rem  -  N o r to n ’s th eo rem  -  R ecip rocity  T h eorem  -  
M ax im um  p o w er tran sfe r  theorem  -  dc and  ac  s tead y  sta te  
ana lysis  -  d ep en d en t and  in dependen t sources_____________
N e tw o rk  to p o lo g y  -  g raph , tree , inc idence  m atrix  -  p ro p erties  
o f  in c id en ce  m atrix  -  fundam en ta l cu t sets -  cut set m atrix  -  
tie  sets -  fu n d am en ta l tie  sets -  tie  set m atrix  -  re la tio n sh ip s  
am o n g  in c id en ce  m atrix , cu t set m atrix  &  tie  set m atrix  -  
K ir c h o f f  s law s in te rm s o f  n e tw o rk  top o lo g ica l m atrices  -  
fo rm u la tio n  an d  so lu tio n  o f  n e tw o rk  eq u a tio n s u sing  
to p o lo g ica l m eth o d s

Hours

9 hours

9 hours

End
Sem.
Exam
Marks
15%

15%

P R I N C I P A L
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N

F IR S T  IN T E R N A L  E X A M IN A T IO N
II I S teady  sta te  and  tran s ien t response  -  D C  response  &  

sinuso idal resp o n se  o f  R L , R C  and R L C  series c ircu its
9 h o u r s 15%

IV A p p lica tio n  o f  L ap lace  transfo rm  in tran sien t ana lysis  -  R L , 
R C  and  R L C  c ircu its  (S eries and P aralle l c ircu its) -  s tep  and 
s inuso ida l resp o n se

10
h o u r s

15%

T ran sfo rm ed  c ircu its  -  coup led  c ircu its - do t co n v en tio n  - 
transfo rm  im p ed an ce /ad m ittan ce  o f  R L C  c ircu its  w ith  m utual 
co u p lin g  -  m esh  ana lysis  and  node analysis  o f  tran sfo rm ed  
c ircu its  -  so lu tio n  o f  transfo rm ed  circu its includ ing  m u tu a lly  
coup led  c ircu its  in s-dom ain

S E C O N D  IN T E R N A L  E X A M IN A T IO N
V T w o p o rt n e tw o rk s -  Z , Y  , h, T  param eters -  re la tio n sh ip  

b etw een  p a ram ete r  sets -  con d itio n  fo r sym m etry  &  
rec ip ro c ity  -  in te rco n n ec tio n s o f  tw o  port n e tw o rk s -  d riv ing  
p o in t and  tra n sfe r  im m ittan ce  -  T -ti tran sfo rm atio n .

9 h o u r s 20%

V I N e tw o rk  fu n c tio n s-N e tw o rk  sy n th esis-p o sitiv e  real functions 
and  H u rw itz  p o ly n o m ia l-sy n th es is  o f  one p o rt n e tw o rk  w ith  
tw o  k in d s  o f  e lem en ts-F o ste r form  I& II-C auer form  I& II.

8 h o u r s 20%

E N D  S E M E S T E R  E X A M

QUESTION PAPER PATTERN (End semester exam)

Part A: 8 questions.

O ne question  from  each  m o d u le  o f  M odu le  I - IV ; and  tw o  each  from  M o d u le  V  &  VI. 
S tuden t has to  an sw er all q u estio n s. (8 x5 )= 40

Part B: 3 q u estio n s u n ifo rm ly  co vering  m odu les I&II

Studen t has to  an sw er an y  2 questions: (2 x  10)=20

Part C: 3 q u estio n s u n ifo rm ly  co v erin g  m odules III& IV

Student has to  an sw er any  2 questions: (2 x 10)=20

Part D: 3 q u estio n s un ifo rm ly  co v erin g  m odules V & V I

S tudent has to  an sw er an y  2 questions: (2 x 10) =20

Note: E ach  questio n  can hav e  m ax im um  o f  4 sub questions, i f  needed .

PRINCIPAL
Nehru College of

Engineering and Research Centre
Dan:padv TniruvilwaciaU1  ̂ ■ Di
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Course No. Course  Name L - T - P  -C red its Y e a r of
Introduction

E E 2 0 3 ANALOG ELECTRONICS 
CIRCUITS

Prerequisite : Nil 
Course Objectives

3-1-0-4 2016

•  T o  im part an in dep th  k n o w led g e  in e lec tron ic  sem ico n d u cto r d ev ices  &  c ircu its  g iv ing  
im portance  to  th e  v a rio u s  aspects  o f  design  & analysis .

•  T o  p rov ide  k n o w led g e  ab o u t d iffe ren t types am p lifie r &  o sc illa to r  c ircu its  and  the ir 
design .

•  T o  p ro v id e  a  th o ro u g h  u n d erstan d in g  o f  the  opera tiona l am p lifie r c ircu its  and their 
functions.

Prerequisites:Nil
Syllabus D io d e  c lip p in g  an d  c lam p in g  c ircu its  and  Z en er v o ltage  reg u la to rs , B JT  b iasing , A C  
E quivalen t C ircu it o f  B JT  and  C E  am p lifie r analysis, B iasing  o f  JF E T  and  M O S F E T , F requency  
response  o f  B JT  and  F E T  am p lifiers , P o w er am plifiers  u sing  B JT , F eed b ack  am plifiers  
& O scilla to r C ircu its
O pera tional A m p lif ie r  b a s ic s  and  O P -A M P  C ircu its , W ave form  g en era tio n  using  O p-A m p,
M ultiv ib rato rs u s in g  T im er IC  555.______________________________________________________________

Expected outcome: U pon  su ccessfu l com ple tion  o f  the  course  th e  stu d en ts  w ill be ab le  to
1. D esign  b iasin g  sch em e fo r  tran sis to rc ircu its
2. M odel B JT  and  F E T  am p lifie rc ircu its
3. C hoose  a p o w e r am p lif ie r  w ith  app rop ria te  sp ecifica tio n s fo r e lec tro n ic  c ircu itap p lica tio n s
4. D esign  &  an a ly se  o sc illa to r  c ircu its  u sin g  B JT
5. C hoose  O p era tio n al am p lifie r(O P A M P ) fo r sp ecific  ap p lica tio n s in c lud ingw avefo rm  

genera tion .
6. D esign  &  im p lem en t a n a lo g  c ircu its  u sing  O P A M P s

Text Book:
1. M alv in o  A . an d  D . J. B ates, E lec tro n ic  P rinc ip les 7/e, T a ta  M cG raw  H ill,2010 .
2. B o y lestad  R . L . and  L . N ash e lsk y , E lec tron ic  D ev ices and  C ircu it T h eo ry , 10 /e,Pearson 

E duca tion  In d ia ,2009 .
3. C h o udhury  R ., L in ear In teg ra ted  C ircu its , N e w  A ge  In te rn atio n a l P u b lish ers.2 0 0 8 .

Data Book ( Approved for use in the examination): Nil 
References:

1. F loyd  T . L ., F u n d am en ta ls  o f  A n alo g  C ircu its ,, P ea rso n  E d u ca tio n ,2 0 1 2 .
2. R o b ert T . P av n te rand  Jo h n  C lem o n s . P ayn ter 's  In tro d u c to ry  e lec tro n ic  d ev ices  & circu its, 

P ren tice  H all C aree r  &  T echno logy , N ew Jersey .
3. B ell D. A ., E lec tro n ic  D ev ices  and  C ircu its , P ren tice  H all o f  In d ia ,2007 .
4. M illm an  J. and  C . C. H alk ias , In teg rated  E lectron ics: A n a lo g  and  D ig ita l C ircu its  and 

S ystem s, T a ta  M cG raw -H ill,2010 .
5. S tree tm an  B. G . and S. B anerjee , Solid  S tate E lec tro n ic  D ev ices, P ea rso n  E duca tion  A sia, 

2006 .
R. A ., O p -A m p s and L inear In tegrated  C ircu its , PH I L earn in g  Pvt. L td .,2012.
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Course Plan
Module Contents Hours Sem.ExamMarks

Diode Circuits: D io d e  c lip p in g  c ircu its  - S ing le  level and 
tw o level c lip p e rs  - C lam p in g  c ircu its  -  D esign  o f  Z en er 
V o ltag e  R egu la to rs.

Bipolar Junction Transistors : R ev iew  o f  B JT  
ch arac te ris tic s- O p era tin g  p o in t o f  a B JT  -  F ac to rs  
a ffec tin g  s tab ility  o f  Q  p o in t and D C  B iasing  -  B iasing  
c ircu its: fixed  b ias, co llec to r to  base b ias, v o ltage  d iv ision  
b ias and  s e lf  b ias. (D eriv a tio n  o f  stab ility  fac to rs for 
V o ltag e  D iv id er B iasin g  on ly ) -B ia s  co m p en sa tio n  using  
d iode  and  therm isto r.

L ow  freq u en cy  eq u iv a len t c ircu it o f  B JT . C o m m o n  
E m itte r am p lif ie r  - A C  E qu iva len t C ircu it -  R o le  o f  
co u p lin g  and  em itte r  bypass capac ito rs -  h p aram eter 
m odel o f  B JT  -A m p lifie r ga ins and  im pedances 
ca lcu la tio n s  u sin g  h eq u iv a len tc ircu it.

9 hours

15%

II

Field Effect Transistors : R ev iew  o f  JF E T  and  M O S F E T  
co n stru c tio n , w o rk in g  and  ch arac te ris tics- B iasin g  a JF E T  
and  M O S F E T  u sin g  vo ltage  d iv id e r b ias— C S and C D  
am plifiers  -  sm all signal m o d els-F E T  as sw itch  and 
v o ltag e  co n tro lled resistan ce .
Frequency response of Amplifiers : M ille r ’s T heorem - 
B JT  In te rn al C ap ac itan ces  a t h igh freq u en cy  op era tio n s- 
H igh  freq u en cy  an a ly sis  o f  C E  A m p lifie r u sing  hybrid  Pi 
M odel -L o w  F req u en cy  R esp o n se  o f  C o m m o n  E m itte r  
am p lif ie r  — C E  H ig h  frequency  response-G ain  ban d w id th
p ro d u c t-------- L o w  and  H igh  F requency  resp o n se  o f  F E T
am plifiers

9 h ours

15%
FIRST INTERNAL EXAM INATION

III

M ultistage amplifiers : D irec t, RC, tran sfo rm er co u p led  
am p lifie rs  -
Power amplifiers using BJT : C lass A , C lass B and C lass 
A B  and  c lass  C - C o n v ersio n  e ffic iency  and  d isto rtion  in 
p o w er am p lifiers .
Feedback Amplifiers- E ffect o f  positive  and nega tive  
feedbacks- B asic  feed b ack  to p o lo g ies  and th e ir  p roperties

8 hours 15%

Oscillators : B ark  H a u se n ’s criterion  -  R C  o sc illa to rs  (R C  
P hase  sh ift o sc illa to r  and  W ein  B ridge  o sc illa to r) - L C  
o sc illa to rs  (H artley  and  C o lp itt’s)- D erivation  o f  frequency  
o f  o sc illa tio n  fo r the  ab o v e  m en tioned  o sc illa to rs- C rysta l 

icillator.
8 hours 15%
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Operational Amplifiers: R eview  o f  O pera tional 
A m p lifie r b as ics  - A n a ly s is  o f  fundam en ta l d iffe ren tia l 
am p lifier- P ro p ertie s  o f  ideal and p rac tica l O p -A m p  - 
G ain , C M R R  and  S lew  rate  o f  IC 741 and L M  3 0 1 -  D rift 
and freq u en cy  co m p en sa tio n  in O P A m ps- O pen  loop and  
C lo sed  loop  C o n fig u ra tio n s-C o n cep t o f  v irtua l sho rt and 
its re la tion  to  n eg a tiv efeed b ack

SECOND INTERNAL EXAM INATION

V

OP-AMP Circuits : R ev iew  o f  inverting  and  n o n 
inverting  a m p lif ie r  c ircu its- S um m ing  and d iffe rence  
am plifiers , D iffe ren tia to r an d  In teg ra to r c ircu its- 
L o g arith m ic  am p lifie r- H a lf  W ave P recis ion  rec tif ie r  - 
In stru m en ta tio n  am plifier.

C o m para to rs : Z ero  c ro ssin g  and  vo ltage  level de tec to rs, 
S ch m itt trigger.

8 hours 20%

VI

Wave form generation using Op-Amps: S quare, 
trian g u la r and  ram p  gen era to r c ircu its  u sing  O p -A m p  - 
E ffec t o f  s lew  ra te  on  w avefo rm  genera tion .

Timer 555 IC : In te rn al d iag ram  o f  555 I C -  A stab le  and 
M o n o stab le  m u ltiv ib ra to rs  u sing  555 IC.

Oscillator circuits using Op-amps : R C  P hase  sh ift 
o sc illa to r, W ein  B ridge  osc illa to r, LC  O sc illa to rs- 
(D eriva tion  no t req u ired )

- C ry sta l osc illa to r.

8 hours 20%

END SEM ESTER EXAM

QUESTION PAPER PATTERN (End semester exam) 

Part A: 8 questions.

O ne question  from  each  m o d u le  o f  M odu le  I - IV ; and  tw o  each  from  M o d u le  V  &  VI. 
S tudent has to  an sw er all questio n s. (8 x5)=40

Part B: 3 q u estio n s u n ifo rm ly  co vering  m odu les I&II 

Student has to  an sw er any  2 questions: (2 x  10)=20 

Part C : 3 q u estio n s un ifo rm ly  co v erin g  m odu les III& IV  

S tuden t has to  an sw er any  2 questions: (2 x 10)=20 

Part D: 3 q u estio n s u n ifo rm ly  co vering  m odu les V & V I 

r an y  2 questions: (2 x  10) = 20  

can  have m ax im um  o f  4  sub questions, i f  needed .
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Course No. Course  Name L - T - P  -C red its Y e a r of
Introduction

E E 2 0 5 DC MACHINES AND  
TRANSFORM ERS 3-1-0-4 2016

Prerequisite : Nil
Course Objectives

To g ive  ex p o su re  to  th e  studen ts abou t th e  concep ts  o f  d irec t cu rren t m ach ines and 
transfo rm ers, in c lu d in g  th e ir  co n stru c tio n al de ta ils, p rin c ip le  o f  o p e ra tio n  and  perfo rm ance  
analysis._________

Syllabus:
E lectrom agnetic  p rin c ip le s  fo r M ach ines , e lec trodynam ic  eq u a tio n s and  th e ir  so lu tion , M agnetic  
C ircu its fo r M ach ines, co n stru c tio n  o f  D C  m ach ines, D C  g en era to rs , D C  m otor, T ransfo rm ers - 
single phase  an d  th ree  phase , C o n stru c tio n  o f  sing le  p h ase  and  th ree  ph ase  tran sfo rm ers , losses 
and effic iency , eq u iv a len t c ircu it, testing . T ran sfo rm erco n n ec tio n s.
Expected outcome.

A fte r  th e  su ccessfu l co m p le tio n  o f  th is  course, th e  studen ts w ill be ab le  to
1. iden tify  dc g en e ra to r  ty p es, and app rec ia te  th e irp erfo rm an ce
2. d escrib e  th e  p rin c ip le  o f  op era tio n  o f  dc m o to r and  se lec t ap p ro p ria te  m o to r types for 

d ifferen tapp  lica tion  s .
3. ana lyse  th e  p e rfo rm an ce  o f  d ifferen t ty p es o f  dem oto rs
4. describe  th e  p rin c ip le  o f  opera tion  o f  sing le  p h ase tran sfo rm ers
5. ana lyse  the  p e rfo rm an ce  o f  sing le  phasetransfo rm ers

_______ 6. fam iliarize  w ith  the  p rin c ip le  o f  opera tion  and p erfo rm an ce  o f  th ree  phaseransfo rm ers.
Text Book

1. B im bra  P. S., Electrical Machinery, 7/e, K hanna P u b lish e rs,2011 .
2. N agra th  J. and  D. P. K othari, Theory o f  AC Machines, T a ta  M cG raw  H ill, 2006 . 

ReferenceBooks
1. F itzgerald  A. E., C . K ingsley  and S. U m ans, Electric Machinery, 5 /e, M cG raw  H ill,1990.
2. L a n g sd o rfM . N ., Theory o f  Alternating Current Machinery, T a ta  M cG raw  H ill,2001.
3. A b h ijith  C h ak rab arti, S ud ip ta  D ebnath , E lec trica l M ach ines , M cG raw  H ill E duca tion ,N ew  

D elh i2015 .
4. D esh p an d e  M . V ., Electrical Machines, P ren tice  H all Ind ia , N e w  D e lh i,2011 .
5. T heodore  W ilde, Electrical Machines, Drives and Power System, P ea rso n  E d. A sia2001.

Data Book ( Approved for use in the examination): Nil
Course Plan

Module Contents Hours Semester 
Exam Marks

E lec tro m ag n e tic  p rin c ip les  fo r M ach ines 
E lec tro  d y n am ica l eq u a tio n s and  th e ir  so lu tion  -  ro ta tio n a l 
m o tio n  system  -  m u tu a lly  coup led  co ils -  co n stru c tio n  o f  D C  
m ach in es  -  en e rg y  co n v ersio n  in  ro ta ting  e lec trica l m ach in es  -  
eddy  cu rren ts  and  eddy  cu rren t losses -  flux  d istrib u tio n  curve  
in  the  a irgap  -  a rm atu re  w in d in g s -  lap and  w ave w in d in g s -  
se lec tion  c rite r ia  -  eq u a lize r rings -  dum m y coils.______________

9 hours 15%

D C  gen era to rs  -  E M F  equation  -  m ethods o f  ex c ita tio n  -  
separa te ly  and  s e lf  excited  -  shunt, series, co m p o u n d  -  

a tu re  reac tio n  -  e ffec ts  o f  arm atu re  reac tio n  -  
g n e tiz in g  &  cross m ag n etiz in g  am p ere-tu rn s  — 
insating  w in d in g s -  in te rpo les -  co m m u ta tio n  -m e th o d s  
p ro v e  co m m u ta tio n  -  vo ltage  bu ild -up  -  no  load

9 hours 15%

^ __  _
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ch arac te ris tic s  -  load  ch a rac te ris tic s  -  losses and e ffic ien cy  -  
p o w er f lo w  d iag ram  -  para lle l opera tion  -  ap p lica tio n s o f  dc 
genera to rs.

FIRST INTERNAL EXAM INATION

III

D C  m o to r -  p rin c ip le  o f  opera tion  -  back  e m f  -  c lass ifica tion  
-  to rq u e  eq u a tio n  -  losses and e ffic iency  -  p o w er flow  
d iag ram  — p erfo rm an ce  ch a rac te ris tics  o f  shunt, series and  
co m p o u n d  m o to rs  -  sta rting  o f  dc m o to rs  -  n ecessity  and  
ty p es o f  sta rte rs  -  speed  con tro l -  m ethods o f  speed  con tro l -  
tes tin g  -  S w in b u rn e ’s tes t -  H o p k in so n ’s tes t -  sep ara tio n  o f  
losses -  re ta rd a tio n  tes t -  app lica tions o f  dem otors.

9 hours 15%

IV

T ran sfo rm ers  -  p rin c ip le  o f  opera tion  -  ty p es  and 
co n stru c tio n , co re  type  and shell ty p e  construc tion , d ry  type  
tran sfo rm ers , co o lin g  o f  tran sfo rm ers  -  ideal tran sfo rm er -  
tran sfo rm atio n  ra tio  -  d o t conven tion  -  po larity  tes t -  p rac tica l 
tra n s fo rm e r-k V A ra tin g -e q u iv a le n tc irc u it-p h a so r  
d iagram .

9 hours 15%

SECOND INTERNAL EXAM INATION

V

T ran sfo rm er losses and  e ffic iency  -  v o ltage  regu la tion  -  OC 
&  SC tes t -  S u m p n e r’s tes t -  all day  e ffic iency  
A u to tran sfo rm er -  sav in g  o f  co p p er -  cu rren t ra tin g  and  kV A  
ra ting  o f  au to tran sfo rm ers , para lle l opera tion  o f  sing le  phase 
tran sfo rm ers , n ecessa ry  and  desirab le  cond itions o fparallel 
opera tion , on load and  o f f lo a d  tap  changers.

9 hours 20%

VI

3-phase  tra n sfo rm er -  3 -phase  tran sfo rm er co n n ec tio n s -  A-A, 
Y -Y  , A-Y , Y-A, V -V  -  v ec to r g roup ings YyO, DdO, Y d l ,  
Y d l l ,  D y l ,  D y l l  -  Sco tt connection  -  th ree  w in d in g  
tran sfo rm er -  te rtia ry  w in d in g  -  percen tage  and p e r unit 
im pedance  -  p ara lle l o p e ra tio n  o f  th ree  p h ase  tran sfo rm ers .

9 h ou rs 20%

END SEM ESTER EXAM

QUESTION PAPER PATTERN (End semester exam)

Part A: 8 questions.

O ne question  from  each  m o d u le  o f  M odu le  I - IV ; and  tw o  each from  M o d u le  V  &  VI. 
S tudent has to  an sw er all questio n s. (8 x5)=40

Part B: 3 q u estio n s u n ifo rm ly  co v erin g  m odu les I&II 
Studen t has to  an sw er any  2 questions: (2 x 10)=20

Part C: 3 q u estio n s u n ifo rm ly  co v erin g  m odu les III& IV  
S tudent has to  an sw er any  2 questions: (2 x  10)=20

Part D: 3 q u estio n s u n ifo rm ly  co v erin g  m odu les V & V I 
S tudent has to  an sw er an y  2 questions: ( 2 x 1 0 )  =20

^question can  have  m ax im um  o f  4 sub questions, i f  needed .
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Course No. Course  Name L - T - P  -C red its Y e a r of
Introduction

EE207 COMPUTER PROGRAMMING
Course Objectives

T o im part k n o w led g e  a b o u t p ro g ram m in g  in  C

T o learn  b asics  o f  P Y T H O N .

2-1-0-3 2016

Syllabus In troduction  to  P ro g ram m in g , B asic e lem en ts  o f C , C on tro l s ta tem en ts  in C , A rrays and 
S trings, F unctions, S to rage  c la sses  .S truc tu res and Poin ters, F ile  M an ag em en t in C , In troduction  
to Python

Expected outcome. 1. A b ility  to  design  p rog ram s u sin g  C language 
2. A b ility  to  dev e lo p  s im p le  p ro g ram s using  P y thon

Text Book:l)E. B alag u ru sw am y , Programming in AN SI C, T a ta  M cG raw  H ill, N ew  D elhi 
2) John V G u ttag , In tro d u c tio n  to  C om pu ta tion  and p ro g ram m in g  using  Python , PHI L earning,
N ew  D elhi.____________________________________________________________________________________

Data Book ( Approved for use in the examination): Nil 
References:

1. P. N orton , Peter N orton 's Introduction to Computers, T ata  M cG raw  H ill, N ew D elh i
2. B yron S. G o ttfried , P ro g ram m in g  w ith  C, Schaun O u tlin es  -M c G ra w H ill .
3. A shok  K am thane, P ro g ram m in g  w ith  A N SI &  T urbo  C - P earsoneduca tion
4. K .R  V enugopal and  S .R  P rasad , M astering  C - T a ta  M cG raw H ill
5. K elley , AI &  P oh l, A Book on C- Programming in C, 4 th  E d„ P earso n E d u ca tio n

Course Plan
Module Contents Hours Sem.ExamMarks

I

Introduction to Programming: M achine  language, 
a ssem b ly  language , and  h igh  level language. C o m p ile rs  
and  assem blers.
F low  ch art and  a lg o rith m  -  D evelopm ent o f  a lg o rith m s 
fo r s im p lep ro b lem s.
Basic elements o f C: S tructu re  o f  C p rogram  -K e y w o rd s , 
Iden tifiers , da ta  types, O p era to rs  and ex p ressio n s -  Input 
and O u tp u t functions

5hours

15%

II
Control statements in C: if, if-else, while, do-while and  
fo r  statements, switch, break, continue, go to, and labels. 
Programming examples.

7 hours

15%
FIRST INTERNAL EXAM INATION

Arrays and Strings: D eclara tion , in itia lisa tion , p ro cessin g  
III arrays and  s tr in g s -  tw o  d im ensiona l and  m u ltid im en sio n a l 

arrays -a p p lic a t io n  o f  arrays. E xam ple  p rogram s.__________

7 hours 15%

Functions : F u n c tio n s  -  decla ring , defin ing , and  accessin g  
fu n ctio n s -p a ra m e te r  passin g  m ethods —  p assin g  a rrays 
to  fu n ctio n s , R ecu rsio n  .
storage classes -  ex tern , au to , reg is te r and  sta tic . E x am p le  

/ y N gram s.

7 hours 15%

SECOND INTERNAL EXAM INATION

PRINCIPAL
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V

Structures -  dec la ra tio n , defin ition  and in itia liza tion  o f  
struc tu res, u n ions
Pointers: C o n cep ts, d ec la ra tio n , in itia liza tion  o f  p o in te r 
variab les, A ccessin g  a V ariab le  th ro u g h  its P o in te r C hain  
o f  P o in ters, P o in te r  E x p ressio n s, P o in te r Increm en ts  and  
Scale  F ac to r, P o in te rs  and  A rrays, exam ples

8 hours 20%

VI

File M anagement -  F ile  opera tions, In pu t/O u tpu t 
O p era tio n s on  F iles, R andom  A ccess to  F iles ,F ile  po in ter. 
Introduction to Python :Basic Syntax, Operators, control 
statements, functions-examples.

8hours 20%

E N D  S E M E S T E R  E X A M

QUESTION PAPER PATTERN (End semester exam)

Part A: 8 questions.

O ne question  from  each  m o d u le  o f  M odu le  I - IV ; and tw o  each  from  M o d u le  V  &  V I. 
S tudent has to  an sw er all q u estio n s. (8 x5 )= 40

Part B: 3 q u estio n s u n ifo rm ly  co vering  m odules I& II 

S tudent has to  an sw er any  2 questions: (2 x  10)=20 

Part C: 3 q u estio n s u n ifo rm ly  co vering  m odu les III& IV  

S tudent has to  a n sw er an y  2 questions: (2 x  10)=20 

Part D: 3 q u estio n s u n ifo rm ly  co vering  m odules V & V I 

S tudent has to  an sw er any  2 questions: (2 x 10) =20

Note: E ach  questio n  can  have  m ax im u m  o f  4 sub questions, i f  needed .
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Course code

E E30 1

Prerequisite : Nil

Course Name

POW ER GENERATION, TRANSM ISSION AND  
PROTECTION

L-T-P - 
Credits
3-1-0-4

Y e a r of
Introduction

2016

Course Objectives
•  T o  se t a  fo u n d atio n  on the  fundam en ta l co n cep ts  o f  P o w er System  

G en era tio n ,T ran sm iss io n , D istribu tion  and P ro tec tion .

Syllabus
Power Generation-conventional-hydrothermal, nuclear - non conventional solar and wind-economics o f 
power generation-Power factor Improvement-Power transmission -line parameters -resistance- inductance 
and capacitance- Transm ission line modelling- classifications -short line, medium line, long line- 
transmission line as two port network-parameters- derivation -Overhead lines- types o f  conductors-volume 
o f conductors- Kelvin's law- Types o f  Towers-calculation o f Sag and tension- 
insulators- types -corona-underground cables-H V DC transmission-Flexible A C transm ission
-need for protection-circuit breakers-protective relay types -Types o f  protection causes o f over voltages - 
insulation coordination -  Power Distribution system

Expected outcom e.
The studen ts w ill be ab le  to

i. K n o w  th e  basic  aspec ts  in the  a rea  o f  p o w er genera tion , tran sm iss io n , d istribu tion  and 
p ro tec tion .

ii. Design power factor correction equipment, transmission line parameters, and decide upon the 
various protection schemes to be adopted in various cases.

Text Books:

1. D P  Kothari and I Nagrath, "Power System Engineering," 2/e Tata M cGraw Hills, 2008
2. W adhwa, “Electrical Power system”, Wiley Eastern Ltd. 2005

References:
‘A  tex t b o o k  o f  P o w er system1. A .C h ak rab arti, M L .S on i, P.V .Gupta, V .S .B hatnagar,

E n g in eerin g ” D h an p a t R a i, 2000
2. G ra iner J J ,  S tevenson  W .D, “P o w er system  A n a ly s is” , M cG raw  H ill
3. I .J .N agara th  &  D.P. K o th ari, “P o w er System  E n g in ee rin g ” , T M H  P u b lica tio n ,
4. K .R  P ad iy ar,” FA C T S C o n tro llers  fo r T ransm ission  and  D is tr ib u tio n ” N ew  A ge 

In ternational, N e w  D elh i
5. S tevenson  Jr. E lem en ts  o f  P ow er System  A nalysis , T M H
6. Sunil S R ao / ’S w itch  g ear and P ro tec tio n ” ,K hanna  P ub lishers

Course Plan

Module Contents

Introduction: Typical layout o f Power system Network 
Generation of Electric Power:
O v erv iew  o f  co n v en tio n al (H ydro, T herm al and N u c lear) and 
N o n co n v en tio n a l S ources (S o la r and W ind) (B lock  D iagram  
and  B r ie f  D esc rip tio n  O nly)
Economics o f Generation: L oad factor, d ivers ity  factor, L oad  
cu rv e  (B r ie f  d escrip tio n  only) N um erica l P rob lem s.
M ethods o f  power factor improvement using capacitors
Power Transmission

ransmission Line Parameters: R esistance, in d u c tan ce  and  
C apacitance o f  l-O , 2 w ire  lin es-co m p o site  co n d u c to rs

Hours

10

Sem. Exam 
Marks

15%

15%
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(D eriva tion  R equ ired).
In d u ctan ce  an d  cap ac itan ce  o f  3 - 0  lines. S ym m etrical and 
un sy m m etrica l sp ac in g -tran sp o sitio n -d o u b le  c ircu it lines- 
b u nd led  co n d u c to rs  (D erivation  R equ ired ) .N um erical 
P rob lem s

Modelling o f Transmission Lines: C lassifica tio n  o f  lin es-sh o rt 
lin es-v o ltag e  reg u la tio n  and  e ffic ien cy -m ed iu m  lines-nom ina l 
T  and  n  co n fig u ra tio n s-A B C D  constan ts- long  lines- rigo rous 
so lu tio n - in te rp re ta tio n  o f  long  line eq u a tio n -F erran ti effect.

FIRST INTERNAL EXAM INATION

III

Introduction o f Overhead transmission and underground 
transmission
C o n d u c to rs  -types o f  co n d u c to rs  -copper, A lu m in iu m  and 
A C S R  co n d u c to rs  -V olum e o f  conduc to r requ ired  for various 
system s o f  tra n sm iss io n -C h o ice  o f  tran sm iss io n  voltage, 
co n d u c to r size  -K elv in 's  law.
M ech an ica l C h arac te ris tic s  o f  tran sm issio n  lines -  
co n fig u ra tio n -T y p es o f  Tow ers. C a lcu la tion  o f  sag  and  ten sio n - 
sup p o rts  a t equal and  unequal heights -effect o f  w in d  and  ice- 
sag  tem p la te

9

15%

In su la to rs  -D iffe ren t ty p es  -V oltage d istribu tion , g rad ing  and 
s tring  e ffic ien cy  o f  suspension  insu lators. C o ro n a  -d isru p tiv e  
c ritica l vo ltag e  -v isua l critical vo ltage  -p o w er loss due  to 
co ro n a  -F acto rs affec ting  co ro n a  - in te rfe rence  on 
co m m u n ica tio n  lines.

IV

U nderg round  C ab les  -types o f  cab les -in su la tion  resis tan ce  - 
v o ltage  stress  -g rad in g  o f  cab les -capacitance  o f  s ing le  co re  and 
3 -co re  cab les  -cu rren t rating .
HVDC Transmission: C om parison  b etw een  A C  & D C  
T ran sm issio n  ,P o w er flo w  equations and  con tro l, T ypes o f  DC 
links
Flexible AC Transmission systems: N eed  and  B enefits , SV C , 
C o n fig u ra tio n  o f  FC  +  T C R , Series co m p en sa tio n : 
C o n fig u ra tio n  o f  T C S C

8

15%

SECOND INTERNAL EXAM INATION

V

Need for power system protection.
Circuit breakers -  p rin c ip le  o f  opera tion - fo rm atio n  o f  arc- 
A rc  q u en ch in g  th eo ry - R estrik ing  V o ltage-R ecovery  voltage, 
R R R V  (D eriv a tio n  R equ ired). In terrup tion  o f  C ap ac itiv e  
cu rren ts and cu rren t ch o p p in g  (B rie f  D escrip tion  O nly).
T ypes o f  C ircu it B reakers: A ir  b last C B  -  O il C B  -  SF6 C B  -  

A ^ u u i n  C B  -  C B  ratings.

20%
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Protective Relays- Z ones o f  P ro tec tion , E ssen tia l Q u a litie s- 
C lassifica tio n  o f  R elays -E lec tro  m echan ica l, S tatic  R elays, 
Microprocessor Based Relay.
E lec tro m ech an ica l R e lay s-A ttrac ted  A rm atu re, Induction  d isc , 
T herm al R elays (B r ie f  D escrip tio n  only)
S tatic  R e lay s-M erits  and D em erits, B asic com ponen ts , 
C o m p ariso n  and d u a lity  o f  A m p litu d e  and P hase  co m p arato rs. 
S tatic  overcu rren t, D iffe ren tia l, D istance R elays, D irec tiona l 
R e lay -(p rin c ip le  and  B lo ck  d iagram  on ly )
M icro p ro cesso r B ased  R e lay -B lo ck  d iag ram  and  flo w  ch art o f  
O v er cu rren t R elay , N u m erica l R elay (B asics O nly)

10

Protection o f alternator: S tato r in ter tu rn , E arth  fau lt 
P ro tec tio n  and  D ifferen tia l p ro tec tion
Protection o f transformers- P ercen tage  D iffe ren tia l 
P ro tec tio n -B u ch h o lz  R e lay
Protection o f transmission lines-D ifferen tia l P ro tec tio n -

20%

VI ca rrie r cu rren t p ro tec tio n
Protection against over voltages: C auses o f  o v e r v o ltag es  - 
Surge d iv erte rs  - Insu la tion  co -o rd ination  
Power distribution systems -R a d ia l  and  R in g  M ain  S ystem s - 
DC and  A C  d istribu tion : Types o f  d is trib u to rs- bus b ar 
a rran g em en t -C o n cen tra ted  and  U niform  load ing  -M eth o d s o f  
so lv ing  d is trib u tio n  p rob lem s.

10

END SEM ESTER EXAM



Maximum Marks: 100
Q U ES T IO N  P A P E R  P A T T E R N :

Exam Duration: 3Hourrs.

Part A: 8 compulsory questions.

One question from each module o f  Module I - IV; and two each from Module V & VI.

Student has to answer all questions. (8 x5)=40

Part B: 3 questions uniformly covering M odules I & II. Student has to  answer any 2 from the 3 
questions: ( 2 x 1 0 )  =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.

Part C: 3 questions uniformly covering M odules III & IV. Student has to answer any 2 from the 3 
questions: ( 2 x 1 0 )  =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.

Part D: 3 questions uniformly covering M odules V & VI. Student has to answer any 2 from the 3 
questions: (2 x 10) =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.

Nehru College of 
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Course code Course Name L - T - P  - Cred its Y e a r of
Introduction

EE302 E L E C T R O M A G N E T IC S 2-1-0-3 2016
Prerequisite: Nil
Course Objectives

•  T o  dev e lo p  a concep tual b asis  o f  e lec tro sta tics , m ag n e to s ta tic s , e lec trom agnetic  
w aves

____________•  T o  u n d erstan d  v a rio u s eng in ee rin g  ap p lica tio n s o f  e lec tro m ag n e tic s____________
Syllabus
Introduction to vector calculus, Electrostatics, Electrical potential, energy density and their applications. 
Magneto statics, m agnetic flux density, scalar and vector potential and its applications, Time varying 
electric and m agnetic fields, Electrom agnetic waves________________________________________________

Expected ou tcom e.
The students will be able to:

i. Analyze fields and potentials due to static charges
ii. Explain the physical m eaning o f  the differential equations for electrostatic and magnetic fields

iii. Understand how materials are affected by electric and magnetic fields
iv. Understand the relation between the fields under time varying situations
v. Understand principles o f  propagation o f uniform plane waves.

vi. Be aware o f  electrom agnetic interference and compatibility________________________________
Text Book:

1. Nannapeni Narayana Rao, “Elements o f Engineering Electrom agnetics”, Prentice Hall India
2. Sadiku M. N. O, Elements o f  Electromagnetics, Oxford university Press, 2010_____________

Data Book ( Approved for use in the examination):
References:

1. Cheng D. K., Field and Wave Electromagnetic, Pearson Education, 2013.
2. Edminister J. A., Electromagnetics, Schaum Outline Series , Tata M cGraw-Hill, 2006.
3. Gangadhar K. A. and P. M. Ramanathan , Electromagnetic field theory , Khanna Publishers,

2009.
4. Hayt W. H. and J. A. Buck , Engineering Electromagnetics, 8/e, M cGraw-Hill, 2012.
5. Inan U. S. and A. S. Inan, Engineering Electromagnetics, Pearson Education, 2010.
6. John Krauss and Daniel A. Fleisch, Electromagnetics with Applications, M cGraw-Hill, 5lh edition
7. M urthy T. V. S. A, Electromagnetic field, S. Chand Ltd, 2008.
8. Premlet B., Electrom agnetic theory with applications, Phasor Books, 2000.
9. S.C.M ahapatra and Sudipta M ahapatra princip les o f  Electromagnetics, M cGraw-Hill, 2015______

Course Plan

Module Contents Hours
Sem.
Exam
Marks

STATIC ELECTRIC FIELDS: Introduction to Co-ordinate System -  
Rectangular -  Cylindrical and Spherical Co- ordinate System -  G rad ien t o f  
a S calar fie ld , D ivergence  o f  a V ec to r fie ld  and C url o f  a  V ecto r 
field- T h e ir  P h y sica l in terp re ta tion . D ivergence  T h eo rem , S to k e s’ 
T heorem . Num erical problems_________________________

15%

C o u lo m b ’s L aw , E lec tric  fie ld  in tensity . F ie ld  due  to  a line charge , 
Sheet C h arg e  an d  C o n tin u o u s V olum e C harge  d istrib u tio n . E lectric  
F lu x  and  F lu x  D ensity ; G a u ss’s law  and its ap p lica tio n . E lec tric  
J ’o ten tia l-T h e  P o ten tia l G rad ien t. T he E lec tric  d ipo le . T he 

lo ten tia l su rfaces. C ap ac itan ce  - cap ac itan ce  o f  co -ax ia l cab le , 
*jre line. P o is so n ’s and  L ap lace ’s equations_______________________

15%

FIRST INTERNAL EXAM INATION

P R I N C I P A L
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III

STATIC M AGNETIC FIELD: B io t-S avart L aw , A m peres  F o rce  L a w -  
M ag n etic  F ie ld  in ten sity  due to  a fin ite  and  in fin ite  w ire  ca rry in g  a 
cu rren t—M ag n etic  fie ld  in tensity  on the  ax is  o f  a c ircu la r and 
rec tan g u la r  loop ca rry in g  a cu rren t -M a g n e tic  v ec to r  po ten tia l, 
M ag n etic  flux  D en sity  and  A m p ere ’s c ircu ita l law  and  s im ple  
app lica tio n s.

6 15%

IV

ELECTRIC AND M AGNETIC FIELDS IN M ATERIALS—E lectric  
P o la riza tio n -N a tu re  o f  d ie lec tric  m ate ria ls -E lec tro s ta tic  en erg y  and  
en erg y  d e n s ity -B o u n d a ry  cond itions fo r e lec tric  fie ld s and  m ag n e tic  
f ie ld s -C o n d u c tio n  cu rren t and d isp lacem en t cu rren t d e n s it ie s -  
co n tin u ity  eq u a tio n  fo r cu rren t.
M a x w e ll’s E q u a tio n  in D iffe ren tia l and in tegral fo rm  from  M o d ified  
form  o f  A m p e re ’s c ircu ita l law , F araday 's  L aw  and G auss L aw

8 15%

SECOND INTERNAL EXAM INATION

V

TIM E VARYING ELECTRIC AND M AGNETIC FIELDS:. P o yn ting  
V ec to r and  P o y n tin g  T heorem  -  P o w er flow  in a co -ax ia l cab le  -  
C o m p lex  A v erag e  P o y n tin g  V ector.
ELECTROM AGNETIC WAVES: W ave E quation  from  M ax w ell's  
E qua tion  -  U n ifo rm  P lane  W aves -W a v e  equa tion  in P h aso r form

7 20%

VI

P lane  w av es p ro p ag a tio n  in loss less and lo ssy  d ie lec tric  m ed ium  and 
co n d u c tin g  m ed ium . P lane  w ave in good co nducto r, su rface  
resis tance , S k in  dep th , In trin sic  Im pedance  and  P ro p ag a tio n  C o n stan t 
in a ll m ed iu m . P hase  and g roup  velocity .
T ran sm iss io n  lines: w aves in tran sm issio n  line - s o lu tio n  fo r loss less 
lines -c h a ra c te r is tic  im pedance  -  V S W R  -  im pedance  m atch ing . 
In tro d u c tio n  to  E lec tro m ag n e tic  in terference  and  com patib ility .

7 20%

END SEM ESTER EXAM

QUESTION PAPER PATTERN:

M aximum M arks: 100 Exam Duration: 3Hourrs.

Part A: 8 compulsory questions.

One question from each module o f  Modules I - IV; and two each from M odule V & VI.

Student has to answer all questions. (8 x5)=40

Part B: 3 questions uniformly covering M odules 1 & II. Student has to answer any 2 from the 3 
questions: (2 x 10) =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.

Part C: 3 questions uniformly covering M odules III & IV. Student has to answer any 2 from the 3 
q"estidns: (2 x 10) =20. Each question can have maximum o f  4 sub questions (a,b,c,d), if  needed.

questions uniformly covering Modules V & VI. Student has to answer any 2 from the 3
ion§: (2 x 10) =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.

- J y  _  -
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Course
code

Course Name L-T-P - 
Credits

Year of 
Introduction

EE303 L inear Control System s 2-1-0-3 2016
Prerequisite: Nil
Course Objectives:

•  To provide a strong foundation on the analytical and design techniques on classical control theory 
and m odelling o f  dynamic systems

Syllabus :
Open loop-and closed loop control systems- Transfer function - Control system components-Steady stare 
error- static error coefficient- dynamic error Coefficient-Stability Analysis- Root locus- Frequency domain 
analysis-Bode plot-polar plot-Nyquist stability criterion- Non-minimum phase system - transportation lag.
Expected outcome.
The students will have the ability to

i. develop m athematical models o f  various systems, 
ii. analyse the stability aspects o f  linear time invariant systems.

Text Books:
1) D orf R. C. and R. FI. Bishop, M odern Control Systems, Pearson Education, 2011.
2) Nagarath I. J. and Gopal M., Control System Engineering, W iley Eastern, 2008.
3) Nise N. S., Control Systems Engineering, 6/e, W iley Eastern, 2010.
4) Ogata K., M odern Control Engineering, Prentice Hall o f  India, New Delhi, 2010.

References:
1) Gibson J. E., F. B. Tuteur and J. R. Ragazzini, Control System Com ponents, Tata McGraw Hill, 

2013
2) Gopal M., Control Systems Principles and Design, Tata M cGraw Hill, 2008.
3) Imthias Ahamed T P, Control Systems, Phasor Books, 2016
4) Kuo B. C., Autom atic Control Systems, Prentice Hall o f  India, N ew  Delhi, 2002.

Course Plan

Module Contents Hours
Sem.
Exam
Marks

I

Open loop-and closed loop control systems: Transfer function o f  LTI 
systems-M echanical and Electromechanical systems -  Force voltage and 
force current analogy - block diagram representation - block diagram 
reduction - signal flow graph - Mason's gain form ula - characteristic 
equation.

8 15%

II

Control system components: DC and AC servo motors -  synchro - 
gyroscope - stepper m otor - Tacho generator.

Time domain analysis o f  control systems: Transient and steady state 
responses - time dom ain specifications - first and second order systems - 
step responses o f first and second order systems.

6 15%

FIRST INTERNAL EXAM INATION

III

Error analysis - steady state error analysis - static error coefficient o f  type 
0,1, 2 systems - Dynam ic error coefficients.
Concept o f  stability: Time response for various pole locations - stability o f 
feedback system - Routh's stability criterion

7 15%

■ f r i y ^ c'I--**’- ”*'
jt& ql locus - General rules for constructing Root loci -  stability from root 

E f fe c t  o f  addition o f  poles and zeros. 7 15%

V f t A  SECOND INTERNAL EXAM INATION
;—ts—

i % -i
Frequfen&y domain analysis: Frequency domain specifications- Analysis 
based'op'B ode plot - Log magnitude vs. phase plot,

7 20%

' /j 
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V I Polar plot- N yquist stability criterion-Nichols chart - Non-m inim um  phase 
system - transportation lag. 7 20%

E N D  S E M E S T E R  E X A M

QUESTION PAPER PATTERN:
Maximum Marks: 100 Exam Duration: 3Hourrs.

Part A: 8 compulsory questions.

One question from each module o f  M odules I - IV; and two each from M odule V & VI.

Student has to answer all questions. (8 x5)=40

Part B: 3 questions uniformly covering Modules I & II. Student has to answer any 2 from the 3 
questions: (2 x 10) =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if needed.

P a r t  C: 3 questions uniformly covering Modules III & IV. Student has to answer any 2 from the 3 
questions: ( 2 x 1 0 )  =20. Each question can have maximum o f  4 sub questions (a,b,c,d), if  needed.

Part D: 3 questions uniformly covering Modules V & VI. Student has to answer any 2 from the 3 
questions: (2 x 10) =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.

P R IN C I P A L
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Course  Name L - T - P  -C re d its Y e a r  of Introduction
Course code

EE304 Advanced Control Theory 3-1-0-4 2016
Prerequisite: E E 303 L in ear co n tro l system s
Course Objectives:

•  T o  p ro v id e  a  s trong  co n cep t on the  co m p en sa to r design  and  on ad v an ced  con tro l system  
analysis  and  d esig n  tech n iq u es

•  T o  an a ly se  th e  b eh av io u r o f  d isc re te  tim e  system s and  n o n lin ea r co n tro l system s.

Syllabus:
C o m p en sato r d esig n -F req u en cy  dom ain  app ro ach -ro o t locus m e th o d -T u n in g  o f  P, PI and  PID  
con tro lle r-S ta te  space  an a ly sis  o f  system s-sta te  feed b ack  co n tro lle r d esig n -sam p led  data  control
sy stem s-N o n lin ea r sy s tem s-d escrib in g  function -phase  p lan e -L y ap u n o v  m ethod .___________________
Expected outcome.
O n successfu l co m p le tio n , s tu d en ts  w ill have  the ab ility  to

i. design  co m p en sa to rs  u sing  c lassica l techn iques.
ii. ana lyse  bo th  lin ear and  n o n lin ea r system  using  sta te  space  m ethods.

iii. an a ly se  th e  s tab ility  o f  d isc re te  system  and n o n lin ea r system .___________________________
Text Book:

1. H assan  K  K h alil, N o n lin ea r S ystem s, P ren tice  - H all In te rnationa l (U K ), 2002.
2. K uo B .C , A n a ly s is  and S yn thesis  o f  S am pled  D ata  S ystem s, P ren tice  Hall 

P u b lica tio n s.
3. N ag ara th  I. J. an d  G opal M ., C ontro l System  E n g in eerin g , W iley  E astern , 2008.
4 . N ise  N . S., C on tro l S ystem s E ng ineering , 6 /e, W iley  E aste rn , 2010 .

_________5. O g a ta  K ., M o d e m  C ontro l E ng ineering , P ren tice  H all o f ln d ia ,  N ew  D elh i, 2010.
Data Book ( Approved for use in the examination):
References:

1. A lb e rto  Isidori, N o n lin ea r C on tro l S ystem s, S p rin g er V erlag , 1995.
2. G ibson  J. E., F .B . T u teu r and J. R. R agazzin i, C on tro l System  C om ponen ts, T ata 

M cG raw  H ill, 2013
3. G opal M ., C o n tro l S ystem s P rincip les and  D esign , T a ta  M cG raw  H ill, 2008 .
4 . Jean -Jacq u es  E. S lo tine  &  W eip ing  L i, A p p lied  N o n lin ea r C on tro l, P ren tice-H all.,

N J, 1991.

Course Plan

Module Contents Hours
Sem.
Exam
Marks

T ypes o f  co n tro lle r-  F eed fo rw ard -feed b ack -cascad e-P , PI and  
PID . C o m p en sa to r  design : R ea liza tion  o f  co m p en sa to rs  -  lag, 
lead and  lag -lead  -D esig n  o f  co m p en sa to r u sin g  bode p lo t.

15%

II
C o m p en sa to r  design : R ea liza tio n  o f  co m p en sa to rs  -  lag, lead 
and  lag -lead . D esign  o f  co m p en sa to r u sing  roo tlocus. D esig n  o f  
P, P I and  P ID  co n tro lle r  u sing  Z ieg le r-N ich o ls  tu n in g  m ethod .

15%

FIRST INTERNAL EXAM INATION
S tate^space an a ly sis  o f  system s: In troduction  to  sta te  co n cep t - 

R a t io n  o f  linear con tinuous tim e system s, m atrix  
rep r^& p ta lio n  o f  s ta te  equations. P hase  v ariab le  and  canon ica l 
fo rm s )6 f  jitate rep resen ta tio n -co n tro llab le , o b serv ab le , d iagonal

15%
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and  Jo rd an  can o n ica l fo rm s- so lu tion  o f  tim e  invarian t 
au to n o m o u s system s, fo rced  system -sta te  tran s itio n  m atrix - 
re la tio n sh ip  b e tw een  sta te  equa tions and  tran sfe r  function . 
P ro p ertie s  o f  sta te  tran s itio n  m atrix -C o m p u ta tio n  o f  sta te  
tran s itio n  m atrix  u sin g  L ap lace  tran sfo rm -C ay ley -H am ilto n  
m ethod . C o n v ers io n  from  canon ical form  to  phase  v ariab le  form .

IV

State  feed b ack  co n tro lle r design : C o n tro llab ility  &  o b se rv ab ility . 
S tate  feed -b ack  design  v ia  po le  p lacem en t techn ique.
S am pled  d a ta  con tro l system : P u lse  T ran sfe r fu n c tio n -S tab ility  o f  
sam pled  d a ta  system  -R outh  H urw itz  c riterion  and Ju ry 's  test. 
In tro d u c tio n  to  sta te -space  rep resen ta tio n  o f  sam pled  d a ta  
system s.

7 15%

SECOND INTERNAL EXAM INATION

V

N o n lin ea r system s: In troduc tion  - ch a rac te ris tics  o f  n o n lin ea r 
system s. T y p es o f  n o n lin ea ritie s . A nalysis  th ro u g h  h a rm on ic  
linearisa tion  - D e te rm in a tio n  o f  d escrib in g  function  o f  
n o n lin ea ritie s  (re lay , dead  zo n e  and sa tu ra tion  only) - app lica tion  
o f  d e sc rib in g  function  fo r stab ility  ana lysis  o f  au to n o m o u s 
system  w ith  sing le  non lin earity .

7 hrs 20%

VI

P hase  P lane  A n a ly sis : C oncep ts- C o nstruc tion  o f  phase  
tra jec to rie s  fo r n o n lin ea r system s and lin ear system s w ith  s ta tic  
n o n lin ea ritie s  - S in g u la r po in ts  -  C lassifica tio n  o f  s in g u la r 
po in ts . D efin itio n  o f  stab ility - asy m p to tic  stab ility  and  in stab ility  
L iapunov  m eth o d s to  stab ility  o f  linear and non linear, co n tin u o u s 
tim e  system s.

7 hrs 20%

END SEMESTER EXAM

QUESTION PAPER PATTERN:
M aximum Marks: 100 Exam Duration: 3Hourrs.

Part A: 8 compulsory questions.

One question from each module o f  M odules I - IV; and two each from M odule V & VI.

Student has to answer all questions. (8 x5)=40

Part B: 3 questions uniform ly covering Modules I & II. Student has to answer any 2 from the 3 
questions: (2 x 10) =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.

Part C: 3 questions uniformly covering M odules III & IV. Student has to answer any 2 from the 3 
questions: (2 x 10) =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.

Part D: 3 nuestions uniformly covering M odules V & VI. Student has to answer any 2 from the 3 
Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.
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Course code Course  Name L - T - P  -C red its Y e a r of
Introduction

E E 3 0 5 Pow er Electronics 3-0-0-3 2016
Prerequisite: Nil
Course Objectives

•  T o  get an o v e rv iew  o f  d iffe ren t ty p es  o f  p o w er sem ico n d u cto r d ev ices  and  th e ir  sw itch ing  
ch arac te ris tics

•  T o  study  th e  o p era tio n  an d  ch arac te ris tics  o f  v a rio u s ty p es o f  p o w er e lec tro n ic  converters
Syllabus :
Structure  and  ch a rac te ris tic s  o f  vario u s p o w er sem ico n d u cto r d ev ices  -  tu rn -on  m ethods -  
con tro lled  rec tifie rs  -  inverters  -  A C  voltage  con tro lle rs  -  cy c lo co n v erte rs  -  DC choppers and 
sw itch ing  regu la to rs________________________________________________________________________________
Expected outcome.
The studen ts w ho  su ccessfu lly  co m p le te  th is  cou rse  w ill be ab le  to:

i. C hoose  ap p ro p ria te  p o w er sem ico n d u cto r dev ice  in co n v e rte r  c ircu its  and develop  their 
trig g e rin g  c ircu its .

ii. A nalyze  v a rio u s  ty p es  o f  p o w er e lec tron ic  converters  and  ap p ly  d iffe ren t sw itch ing  
techn iques.

iii. Se lec t ap p ro p ria te  p o w er co n v erte r for specific  app lica tions.
iv. In terp re t and use d a tash ee ts  o f  p o w er sem ico n d u cto r d ev ices  fo r design .

Text Book:
M uham m ad  H. R ash id , Power Electronics Circuits, Devices and Applications, Pearson 
E ducation

References:
1. M ohan N ., T . M. U ndeland  and W . P. R obb ins., P ow er E lec tro n ics , C onverters , 

A p p lica tio n s  &  D esig n , W iley -In d ia
2. K re in  P . T ., E lem en ts  o f  P o w er E lec tron ics , O xford  U n iv e rs ity  P ress, 1998.
3. P .S . B im b h ra , P o w er E lec tron ics , K h an n a  P ub lishers, N e w  D elh i
4. L . U m anand , P o w er E lec tro n ics  -  E ssen tia ls  &  A p p lica tio n s , W iley -Ind ia
5. S ingh  M . D . and  K . B. K hanchandan i, Power Electronics, T a ta  M cG raw  H ill, N ew  

D elh i, 2008 .

Course Plan

Module Contents Hours
Sem.
Exam
Marks

S C R -S tru c tu re , s ta tic  ch a rac te ris tics  &  sw itch ing  (tu rn -o n  &  tu rn 
off) ch a rac te ris tic s  - d i/d t &  d v /d t p ro tec tio n  -  tu rn -o n  m eth o d s o f  
S C R  - tw o  tra n s is to r  an a lo g y  - series and  para lle l co n n ec tio n  o f  
SC R s
S truc tu re  and  p rin c ip le  o f  op era tio n  o f  p o w er d iode, T R IA C , G T O , 
P o w er M O S F E T  &  IG B T  -  C om parison___________________________

15%

Gate triggering circuits -  R , RC , U JT  trig g erin g  c ircu its  -  
na tu ra l and  fo rced  co m m u ta tio n  (concep t on ly ). R eq u irem en ts  o f  

is o la t io n  and  sy n ch ro n isa tio n  in gate d rive  c ircu its- O p to  and  
p^js& ’tra n sfo rm er based  iso lation .
Ct>i{lfâ Il<ed rectifiers -  ha lf-w ave  con tro lled  rec tif ie r  w ith  R load 
-  l-pTafe,e\fully co n tro lled  b rid g e  rec tifie r w ith  R , R L  and  R L E  

lo a d s  (pbntiinuous &  d isco n tin u o u s co n duction ) -  o u tp u t vo ltage

15%
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 R
(s

eq u a tio n  -  1-phase  h a lf  co n tro lled  b ridge  rec tifie r w ith  R , R L  and  
R L E  loads -  d isp lacem en t p o w er fac to r -  d isto rtio n  factor.

F IR S T  IN T E R N A L  E X A M IN A T IO N

I I I

3 -phase  h a lf-w av e  co n tro lled  rec tifie r w ith  R  load  -  3 -phase  fu lly  
co n tro lled  &  h a lf-co n tro lled  co n v erte r w ith  R L E  load  (con tinuous 
co n duction , rip p le  free) -  ou tp u t vo ltage  eq u a tio n -w av efo rm s fo r 
various trig g e rin g  an g les  (no analysis) -  1-phase  &  3 -phase  dual 
co n v e rte r  w ith  &  w ith o u t c ircu la tin g  cu rren t -  fo u r-q u ad ran t 
opera tion

7 15%

IV

I n v e r te r s  -  v o ltag e  source  in v e r te rs -  1-phase  h a lf-b rid g e  &  fu ll 
b rid g e  in v erte r w ith  R  &  R L  loads -  T H D  in ou tp u t v o ltage  -  3- 
phase  b rid g e  in v erte r w ith  R  load -  1203 &  180° co n d u ctio n  m ode  
- c u r r e n t  sou rce  inverters .

7 15%

S E C O N D  IN T E R N A L  E X A M IN A T IO N

V

V o lta g e  c o n tro l  in  in v e r te r s  -  Pu lse W idth  M od u la tio n  -  s ing le  
pu lse  w id th , m u ltip le  pu lse  w id th  &  sine PW M  -  m odu la tion  index  
&  freq u en cy  m o d u la tio n  ratio .
A C  v o lta g e  c o n tro l le r s  (A C V C ) -  1-phase  fu ll-w av e  A C V C  w ith  
R , &  R L  lo ad s -  w av efo rm s -  R M S  ou tp u t v o ltag e , in p u t p o w e r 
fac to r w ith  R  lo ad  -  seq u en ce  con tro l (tw o  stage) w ith  R  load

7 20%

V I

D C -D C  c o n v e r te r s  -  step  d ow n  and  step  up  ch o p p ers  -  s in g le 
quad ran t, tw o -q u ad ran t & four q u ad ran t ch o p p er -  pu lse  w id th  
m odu la tion  &  cu rren t lim it con tro l in d c-dc  converters . S w itch ing  
regu la to rs  -  buck , b o o st &  b uck -boost - con tin u o u s conduction  
m ode on ly  -  w av efo rm s -  design  o f  filter in ductance  &  
capac itance

7 20%

E N D  S E M E S T E R  E X A M

QUESTION PAPER PATTERN:
M aximum M arks: 100 Exam Duration: 3Hourrs.

Part A: 8 compulsory questions.

One question from each module o f  Module I - IV; and two each from Module V & VI.

Student has to answer all questions. (8 x5)=40

Part B: 3 questions uniformly covering Modules I & II. Student has to  answer any 2 from the 3 
questions: (2 x 10) =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.

Part C: 3 questions uniformly covering M odules III & IV. Student has to answer any 2 from the 3 
questions: (2 x 10) =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.

niformly covering M odules V & VI. Student has to answer any 2 from the 3 
. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.
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Course code Course Name L - T - P  -
C red its

Y e a r of
Introduction

E E 3 0 6 P O W E R  S Y S T E M  A N A L Y S IS 3-0-0-3 2016
Prerequisite: Nil
Course Objectives

•  To en ab le  the  stu d en ts  to  analyse  p ow er system s u n d e r  no rm al and  abnorm al 
cond itions.

•  To u n d e rs tan d  th e  need  fo r load flo w  ana lysis  and  d iffe ren t m eth o d s
•  To u n d ers tan d  p o w er system  m od elin g

_________ •  To u n d ers tan d  th e  need  fo r s tab ility  stud ies and  th e ir  analysis________________
Syllabus
P er un it q u an titie s  - m o d elin g  o f  p ow er system  co m p o n en ts  - m eth o d s o f  an a lyz ing  fau lts in 
sym m etrical and u n sy m m etrica l case - load flow  stud ies - A u to m atic  G enera tion  C ontro l - 
A u tom atic  vo ltage  con tro l -  E conom ic  load d ispatch  - U nit co m m itm en t - P o w er system  stab ility  - 
S o lu tion  o f  sw ing  eq u a tio n  - M eth o d s  o f  im prov ing  stab ility  lim its_________________________________

Expected outcom e.
The studen ts w ill be  ab le  to:

i. A n a ly se  p o w er system s u n d er norm al and ab n o rm al con d itio n s.
ii. Carry out load flow studies under normal and abnormal conditions

References:
1. C otton H. and H. Barber, Transm ission & D istribution o f  E lectrical Energy, 3/e, H odder and 

Stoughton, 1978.

2. G upta B. R., Power System Analysis and Design, S. C hand, N ew  Delhi, 2006.

3. G upta J.B ., T ransm ission & Distribution o f  Electrical Power, S.K. K ataria & Sons, 2009.

4. Hadi Saadat, Power System Analysis, 2/e, M cG raw  Hill, 2002.

5. K othari D. P. and I. J. N agrath , Modern Power System Analysis, 2/e, TM H , 2009.

6. K undur P., Power system Stability and Control, M cG raw  H ill, 199

7. Soni, M .L., P. V. G upta and U. S. Bhatnagar, A Course in Electrical Power, D hanpat Rai & 
Sons, N ew  D elhi, 1984.

8. S tevenson W. D., Elements o f Power System Analysis, 4/e, M cG raw  H ill, 1982.

9. U ppal S. L. and S. R ao, Electrical Power Systems, K hanna Publishers, 2009.

10. W adhwa C. L., Electrical Power Systems, 33/e. N ew  Age International, 2004.

11. W eedy B. M ., B. J. Cory, N . Jenkins, J. B. Ekanayake and G. Strbac, Electric Power System, 
John W iley & Sons, 2012.

Course Plan

Module Contents Hours Sem. Exam 
Marks

P er u n it q u an titie s-s in g le  phase  and  th ree  p h ase -se lec tio n  o f  
base  q u an titie s  -ad v an tag es o f  p er un it system  -c h a n g in g  the  
base  o f  p er u n it q u an titie s-S im p le  p rob lem s.____________________
M o d e llin g  o f  p o w e r system  com ponen ts  - s ing le  line d iagram  -  
per u n it q uan tities . S ym m etrical co m p o n en ts- sequence  
im p ed an ces and  seq u en ce  n e tw o rk s o f  genera to rs, tran sfo rm ers  
and  tran sm iss io n  lines.

15%

Jhods o f  an a ly z in g  fau lts  in sym m etrica l and u n sy m m etrica l 
iS p sg ^ 'e^ec ts  o f  fau lts  - P o w er system  fau lts  - sym m etrica l 
— ‘ o rt c ircu it M V A  - cu rren t lim itin g  reac to rs- 15%
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U n sy m m etrica l fau lts  - s ing le  line to  g round , line to  line, 
doub le  line to  g ro u n d  fau lts  -considera tion  o f  p re fau lt cu rren t- 
p rob lem s.

FIRST INTERNAL EXAM INATION

III

L oad  flo w  stu d ies  -  In tro d u c tio n -ty p es-n e tw o rk  m odel 
fo rm u la tio n  - fo rm atio n  o f  bus im pedance  and ad m ittan ce  
m atrix , G au ss-S ied e l (tw o iterations), N ew to n -R ap h so n  
(Q u a lita tiv e  ana lysis  on ly) and  F ast D eco u p led  m ethod  (tw o 
ite ra tions) - p rin c ip le  o f  D C  load  flow.

8 15%

IV
A u to m atic  G en era tio n  C ontro l: L oad  freq u en cy  con tro l: single 
area  and  tw o  a rea  sy stem s - 
A u to m atic  v o ltag e  con tro l.

6 15%

SECOND INTERNAL EXAM INATION

V

E conom ic  O p era tio n  - D is trib u tio n  o f  load  b e tw een  un its  
w ith in  a p lan t - tran sm issio n  loss as a function  o f  p lan t 
genera tion  - d istrib u tio n  o f  load betw een  p lan ts  - M eth o d  o f  
co m p u tin g  p en a lty  fac to rs  and loss coeffic ien ts.

5
20%

U nit co m m itm en t: In troduction  —  C o n stra in ts  on  un it 
co m m itm en ts: S p in n in g  reserve, T herm al u n it co n stra in ts- 
H ydro  co n stra in ts . -

2

VI

P o w er system  stab ility  - s tead y  state, d y n am ic  and tran s ien t 
s tab ility -p o w er an g le  cu rv e -s tead y  state s tab ility  lim it

3

20%
M ech an ics  o f  an g u la r  m o tio n -S w in g  equation  -  S o lu tion  o f  
sw ing  equa tion  - P o in t by  P o in t m ethod  - R K  m ethod  - E qual 
a rea  c rite rio n  ap p lica tio n  - M ethods o f  im p ro v in g  stab ility  
lim its.

5

END SEM ESTER EXAM
QUESTION PAPER PATTERN:

Maximum M arks: 100 Exam Duration: 3Hourrs.

Part A: 8 compulsory questions.

One question from each module o f  Modules 1 - IV; and two each from M odule V & VI.

Student has to answer all questions. (8 x5)=40

Part B: 3 questions uniformly covering Modules I & II. Student has to answer any 2 from the 3 
questions: ( 2 x 1 0 )  =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.

Part C: 3 questions uniformly covering M odules III & IV. Student has to answer any 2 from the 3 
questions: (2 x 10) =20. Each question can have maximum o f  4 sub questions (a,b,c,d), if  needed.

uniformly covering M odules V & VI. Student has to answer any 2 from the 3 
%=2t). Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.
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C ourse code C ourse N am e L -T -P  -
Credits

Y ear o f  Introduction

E E30 7 S IG N A L  A N D  S Y S T E M S 3-0-0-3 2016
Prerequisite: Nil
Course Objectives

•  To im part know ledge about the  represen tation  and  p roperties o f  signal and system s and 
___________ applications in engineering___________________________________________________________
Syllabus:
C lassification  o f  signals - B asic operations on signals- p roperties o f  system s- C onvolution- 
Laplace transfo rm -app lica tions-F ourier series and Fourier transfo rm s- properties- D iscrete tim e 
system s-sam pling- Z T -properties-app lica tions- D F S-D FT -properties-B asics o f  N on linear system s
Expected Outcome:
A fter the com pletion  o f  the course student w ill be able to:

i. R epresent various signals and system s
ii. A nalyse the con tinuous tim e system  w ith Laplace transform

iii. R epresent and analyse signals using Fourier representation
iv. A nalyse the d iscrete  tim e system  using Z T
v. A nalyse the D T system s w ith DFS

vi. A cquire basic  know ledge in nonlinear system s______________
Text books:

1. H aykin S. &  V een B .V ., S ignals &  System s, John W iley
2. O ppenheim  A .V ., W illsky A .S. & N aw ab S.FL, Signals and System s, T ata  M cG raw  Hill
3. S ignals and  System s: I J N agrarth - T ata M cG raw  H ill

References:
1. B racew ell R .N ., F ourier Transform  & Its A pplications, M cG raw  Hill
2. Farooq H usain  , S ignals and System s, U m esh pub.
3. Papoulis A ., F ou rier In teg ral &  Its A pplications, M cG raw  H ill
4. T aylor F .H ., P rincip les o f  Signals &  System s, M cG raw  Hill_________

Course Plan

Module Contents Hours
Sem.
Exam
Marks

In troduction  to  signals and system s - C lassification  o f  signals - 
Basic operations on signals -  E lem entary  signals -  
C oncept o f  system  - Properties o f  system s - S tability, 
inev itab ility - tim e  invariance- L inearity  -C ausality  -  M em ory- 
C onvo lu tion- Im pulse response- R epresentation  o f  LTI 
system s - D ifferen tia l equation  represen tations o f  LTI system s 15%

II

L aplace transfo rm  analysis o f  system s - R elation betw een  the 
transfer function  and  d ifferential equation  -C a u sa lity  and 
stability  - Inverse system  - D eterm ining  the tim e dom ain  and 
frequency  response  from  poles and zeros______________________ 15%

FIRST INTERNAL EXAMINATION
'F o u r ie r  rep resen ta tion  o f  continuous tim e signals -F o u rie r 15%
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Series-Harmonic analysis o f common signals- 
Fourier transfo rm  - E xistence -p ro p e rtie s  o f  FT- E nergy  
spectral density  and  pow er spectral density  - F requency  
response o f  LTI system s -

IV

Sam pled data  system s- Sam pling p rocess-sam pling  theorem - 
signal re construction- Zero order and F irst o rder hold circu its- 
D ifference equation  represen tations o f  LTI system s - 
D iscrete fo rm  o f  special functions- D iscrete convo lu tion  and 
its properties

7 15%

SECOND INTERNAL EXAM INATION

V

Z T ransfo rm  - R egion  o f  convergence- P roperties o f  the Z 
transform  -  
Inverse Z T -m ethods
Z -transfer function- A nalysis o f  d ifference equation  o f  LTI 
system s -  B asic idea on S tability  and causality  conditions-

7 20%

VI

Fourier rep resen ta tion  o f  discrete tim e signals - D iscrete 
F ourier se rie s-p ro p ertie s- F requency  response o f  sim ple D T  
system s
B asics o f  N o n  linear system s-types and properties 
In troduction  to  random  signals and processes (concepts only)

7 20%

END SEM ESTER EXAM

QUESTION PAPER PATTERN:
Maximum Marks: 100 Exam Duration: 3Hourrs.

Part A: 8 compulsory questions.

One question from each module o f  Module 1 - IV; and two each from Module V & VI.

Student has to answer all questions. (8 x5)=40

Part B: 3 questions uniformly covering Modules I & II. Student has to answer any 2 from the 3 
questions: (2 x 10) =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.

Part C: 3 questions uniformly covering Modules III & IV. Student has to answer any 2 from the 3 
questions: (2 x 10) =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.

Part D: 3 questions uniformly covering Modules V & VI. Student has to answer any 2 from the 3 
questions: (2 x 10) =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.
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Course code Course  Name L -T -P -C re d its Y e a r of
Introduction

E E 3 0 8 E le ctric  D rives 3-0-0-3 2016
Prerequisite: <E202 & EE205
Course Objectives

• To provide fundam ental knowledge in dynamics and control o f  Electric Drives.
• To justify the selection o f  Drives for various applications.
• To familiarize the various semiconductor controlled drives em ploying various motors.

Syllabus
F un d am en ta ls  o f  d y n am ics  and  con tro l o f  e lec tric  d r iv e s -  sep ara te ly  exc ited  dc m o to r d rives using 
con tro lled  rec tifie rs  —  ch o p p e r con tro lled  dc  d rives -  ac v o ltag e  co n tro lle rs  -  th ree  phase 
induction  m o to r sp eed  con tro l -  V SI and  C S I fed induction  m o to r d rives -  synch ronous m o to r
drives_____________________________________________ _________________________________________________
Expected outcome.

T he studen ts w ill be ab le  to  se lec t a d rive  fo r a p a rticu la r  ap p lica tion . T hey  w ill 
fam iliarize  w ith  the  v a rio u s con tro l techn iques em ployed  for co n tro llin g  d riv es  w ith ac and dc 
m otors.
Text books

1. Bimal K. Bose “M odern power electronics and AC drives” Pearson Education, Asia 2003
2. Dubey G. K. “Power semiconductor control drives” Prentice Hall, Englewood Cliffs, New 

Jersey, 1989
References:

1. Dewan S .B ., G. R. Slemon, A. Strauvhen, “Power semiconductor drives”, John Wiley and sons
2. Dr. P. S. Bim bra “Power electronics”, Khanna publishers
3. J. M. D. M urphy “Thyristor control o f  AC drives”
4. N. K. De, P. K. Sen “Electric drives” Prentice Hall o f  India 2002
5. Ned Mohan, Tore m Undeland, William P Robbins, “Power electronics converters applications and 

design”, John Wiley and Sons.
6. Pillai S. K. “A first course on electric drives”, Wieley Eastern Ltd, New Delhi
7. Vedam Subrahmanyam, “Electric Drives”, MC Graw Hill Education, N ew  Delhi
8. W. Shepherd, L. N. Hulley and D. T. Liang, “Pow er Electronocs and m otor control”, Second

Edition, Cam bridge University Press, 1995. _____________________________________

Course Plan

Module Contents Hours
Sem.

Exam
Marks

Introduction to electric drives -  Block diagram -  advantages o f  electric 
drives -  Dynamics o f  motor load system, fundamental equations, and 
types o f  load -  classification o f  load torque, four quadrant operation o f 
drives. Steady state stability. Introduction to closed loop control o f 
drives.

15%

II

DC m otor drives- constant torque and constant power operation, 
separately excited dc m otor drives using controlled rectifiers, single 
phase semi converter and single phase fully controlled converter drives. 
Three phase semi converter and fully controlled converter drives. Dual 
converters, applications o f  dual converter for speed control o f DC 
motor. C josed loop control o f  separately excited dc motor drive. DC 

mvtfclh'drive for traction application.

15%

FIRST INTERNAL EXAM INATION

PRINCIPAL
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III

Chopper controlled DC drives. Analysis o f  single quadrant chopper 
drives. Regenerative braking control. Two quadrant chopper drives. 
Four quadrant chopper drives.
C y c lo co n v erte rs  fo r d rive  ap p lica tio n s -  d iffe ren t ty p es  -  basic  
p rinc ip le .

7 15%

IV

Three phase induction motor speed control. Using semiconductor 
devices. Stator voltage control -  stator frequency control - Stator 
voltage and frequency control (v/f). Rotor chopper speed control - slip 
power recovery control schemes -  sub synchronous and super 
synchronous speed variations.

7 15%

SECOND INTERNAL EXAMINATION

V
Voltage source inverter fed induction motor drives, Current source 
inverter fed induction motor drives. Concept o f  space vector -  Basic 
transform ation in reference frame theory — field orientation principle.

7 20%

VI

S ynch ro n o u s m o to r d rives -  in troduc tion  to  v / f  con tro l. 
P e rm an en t M ag n et sy n ch ro n o u s m o to r d rives -  d iffe ren t ty p es  -  
co n tro l req u irem en ts , co n v erte r c ircu its , m o d es o f  opera tion . 
M ic ro co n tro lle r  b ased  pe rm an en t m ag n e t sy n ch ro n o u s  m o to r 
d riv es  (sch em atic  on ly).

7 20%

END SEMESTER EXAM

QUESTION PAPER PATTERN:
M aximum M arks: 100 Exam  Duration: 3Hourrs.

Part A: 8 compulsory questions.

One question from each module o f  Modules I - IV; and two each from Module V & VI.

Student has to answer all questions. (8 x5)=40

Part B: 3 questions uniformly covering M odules 1 & II. Student has to answer any 2 from the 3 
questions: ( 2 x 1 0 )  =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.

Part C: 3 questions uniformly covering Modules III Si IV. Student has to answer any 2 from the 3 
questions: ( 2 x 1 0 )  =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.

Part D: 3 questions uniformly covering M odules V & VI. Student has to answer any 2 from the 3 
questions: ( 2 x 1 0 )  =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.
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Course code Course Name L - T - P  -
C redits

Year of
Introduction

E E 3 6 7 New and Renewable En ergy  Systems 3-0-0-3 2016

Prerequisite: N il
Course Objectives:

•  To g ive  su ffic ien t k n o w led g e  abou t the  p rom ising  new  and  ren ew ab le  sou rces o f  energy
•  To equ ip  s tu d en ts  in w o rk in g  w ith  pro jec ts and to  take  up research  w ork  in connected

________ areas. _______________________________________ ______________ ___________________________
Syllabus:
Solar energy  - S o la r rad ia tio n  m easu rem en ts  - A p p lica tio n s o f  so la r energy  - E nergy  from  oceans- 
Tidal energy  - W ind  en erg y  -S m all H ydro  P o w er (S H P ) S ta tio n s- B io m ass and b io -fuels  -
geotherm al en erg y  -P o w e r from  sa te llite  s ta tions - H ydrogen  energy._______________________________
Expected Outcome:

•  T he studen ts w ill be ab le  to  design  and  analyse  th e  p e rfo rm an ce  o f  sm all iso lated
________ renew ab le  en e rg y  sou rces.__________________________________________________________________
References:

1. A .A .M . S a ig h  (E d): S o la r E nergy  E ng ineering , A cad em ic  P ress, 1977
2. A bbasi S. A . and  N . A b b asi, R enew able  E nergy  S ources and  T h e ir  E n v iro n m en ta l Im pact, 

P ren tice  H all o f ln d ia ,  2001 ..
3. B oyle  G . (ed .), R en ew ab le  E nergy  - P o w er fo r S u sta in ab le  F u tu re , O xford  U niversity  

Press, 1996
4. E arn est J. and  T. W izelius, W ind  P o w er P lan ts and P ro jec t D ev e lo p m en t, PH I L earning,

2011.

5. F. K reith  and  J.F. K reider: P rin c ip les  o f  S o lar E n g in eerin g , M cG raw  H ill, 1978
6. G .N . T iw ari: S o la r E n erg y -F u n d am en ta ls , D esign , M o d e llin g  and  A pp lica tions, N arosa  

P ub lishers, 2002
7. J.A . D uffie  and W .A. B eckm an : S o lar E nergy  T herm al P rocesses, J. W iley, 1994
8. Jo h an sso n  T. B., H . K elly , A . K. N . R ed d y  and  R. H. W illiam s, R enew ab le  E nergy  -  

S ources fo r Fuel and  E lectric ity , E arth  scan P ub lica tions, L ondon , 1993.
9. K han  B. H ., N o n -C o n v en tio n a l E n erg y  R esources, T ata M cG raw  H ill, 2009 .
10. R ao S. and B. B. P aru lekar, E nergy  Technology, K h an n a  P u b lish ers, 1999.
11. Sab S. L., R en ew ab le  an d  N ovel E n erg y  Sources, M I. P u b lica tio n s, 1995.
12. S aw hney  G . S., N o n -C o n v en tio n a l E nergy  R esources, P H I L earn ing , 2012 .
13. T iw ari G . N ., S o la r E n ergy - Fundam enta ls , D esign , M o d e llin g  and  A pp lica tions, CR C

________ Press, 2002 ._______________________________________________________________________________
Course Plan

Module Contents Hours
Sem.
Exam
Marks

In tro d u c tio n , C lassifica tio n  o f  E nergy  R esources; C o n v en tio n a l E nergy  
R eso u rces  - A v ailab ility  and th e ir  lim ita tions; N o n -C o n v en tio n a l 
E nergy  R eso u rces  -  C lassifica tion , A d v an tag es, L im ita tions; 
C o m p ariso n  o f  C on v en tio n a l and N o n -C o n v en tio n a l E nergy  
R esources; W orld E nergy  S cenario ; Indian  E nergy  S cenario . E N E R G Y  
S T O R A G E : S iz in g  and  N ecessity  o f  E nergy  S torage.___________________

15%

S O L A R  T H E R M A L  S Y S T E M S : In troduction , S o la r C o n stan t, B asic  
S u n - E a r f f r ^ m g le s ,  M easu rem en t o f  S o lar R ad ia tio n  D ata  -  
PyiSiifdiWSE^c-^hd P y rh e lio m eter .P rincip le  o f  C o n v ersio n  o f  S o lar 

s . A  . _  g 0 | ar therm al co llec to rs  -  G eneral d escrip tion

II 15%
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and  ch arac te ris tic s  -  F la t p late  co llecto rs -  H ea t tran sfe r p ro cesses  -  
S o lar co n cen tra to rs  (p arab o lic  trough , p arab o lic  d ish , C en tra l T ow er 
C o llec to r) -p e rfo rm a n c e  evaluation ..

FIRST INTERNAL EXAMINATION

III

S O L A R  E L E C T R IC  S Y S T E M S : S o lar T herm al E lec tric  P o w er 
G en era tio n  S o la r P h o to v o lta ic  -  S o lar C ell fu ndam en ta ls , 
cha rac te ris tic s , c la ss ifica tio n , construc tion  o f  m odu le , p an e l and  array. 
S o la r P V  S ystem s -  s tand -a lone  and  grid  connected ; A p p lica tio n s  -  
S tree t ligh ting , D o m estic  ligh ting  and Solar W ater pum p in g  system s..

5 15%

IV

E N E R G Y  F R O M  O C E A N : T idal E nergy  -  P rinc ip le  o f  T idal Pow er, 
C o m p o n en ts  o f  T idal P o w er P lan t (T PP), C lassifica tio n  o f  T idal P o w er 
P lan ts, A d v an tag es  an d  L im ita tions o f  TPP. O cean  T h erm al E n erg y  
C o n v ersio n  (O T E C ): P rin c ip le  o f  O T E C  system , M eth o d s  o f  O T E C  
p o w er g en era tio n  -  O pen  C ycle  (C laude cycle), C lo sed  C ycle  
(A n d erso n  cy c le ) and  H ybrid  cycle  (b lock  d iag ram  d escrip tio n  o f  
O T E C ); S ite -se lec tio n  crite ria , B iofouling , A d v an tag es &  L im ita tio n s 
o f  O T E C .

7 15%

SECOND INTERNAL EXAMINATION

V

W IN D  E N E R G Y : In tro d u c tio n , W ind and  its P roperties, H isto ry  o f  
W ind E nergy, W ind  E nergy  S cenario  -  W orld and India. B asic  
p rin c ip les  o f  W ind  E nergy  C onversion  S ystem s (W E C S ), 
C lassifica tio n  o f  W E C S , P arts o f  W E C S , D eriva tion  fo r P o w er in the 
w ind , E lec trica l P o w er O u tpu t and  C ap ac ity  F ac to r  o f  W E C S , 
A d v an tag es and  D isad v an tag es o f  W E C S

7 20%

VI

B IO M A S S  E N E R G Y : In troduc tion , P ho tosyn thesis  p rocess , B iom ass 
fuels, B io m ass  co n v ersio n  techno log ies, U rban  w aste  to  E nergy  
C o n v ersio n , B io m ass  G asifica tio n , B iom ass to  E thano l P ro d u c tio n , 
B iogas p ro d u c tio n  from  w aste  b iom ass, fac to rs a ffec tin g  b iogas 
g enera tion , ty p es  o f  b io g as  p lan ts  -  K V IC  and  Jan a ta  m odel; B iom ass 
p rogram  in Ind ia . S m all hydro  pow er: C lassifica tio n  as m icro , m in i and 
sm all h y d ro  p ro jec ts  - B asic  concep ts  and  ty p es  o f  tu rb in es  - D esign  
and  se lec tion  co n sid e ra tio n s. E M E R G IN G  T E C H N O L O G IE S : Fuel 
C ell, S m all H y d ro  R esources , H ydrogen  Energy, a lcoho l energy, 
n u c lea r fu sio n  and p o w e r from  sa te llite  sta tions.

7 20%

END SEMESTER EXAM
QUESTION PAPER PATTERN:

Maximum M arks: 100 Exam Duration: 3Hourrs.

Part A: 8 compulsory questions. One question from each module o f  M odule I - IV; and two each 
from M odule V & VI. Student has to answer all questions. (8 x5)=40

Part B: 3 questions uniformly covering Modules I & II. Student has to answer any 2 from the 3 ques
tions: ( 2 x 1 0 )  =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.

3 questions uniformly covering M odules III & IV. Studem has io answer any 2 from the 3 
10) =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.

^•guWions uniformly covering M odules V & VI. Student has to answer any 2 from the 3 
ions: W t  0) =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.
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Course code Course Name L-T-P - 
Credits

Year of 
Introduction

EE402 Special Electrical Machines 3-0-0-3 2016
Prerequisite: Nil
Course Objectives

• To g e t an o v erv iew  o f  som e o f  th e  special m ach in es  fo r con tro l and industrial 
ap p lica tio n s

Syllabus
A C  S ervom oto rs  -  co n stru c tio n  -  opera tion  - D C  serv o m o to rs  — S tepper m o to r -  opera tion  -  

ty pes-m odes o f  ex c ita tio n  -  A C  series m o to r -  U n iversa l m o to r -  H y ste re s is  m o to r -  R eluctance  
m o to r -  S w itched  re lu c tan ce  m o to r -  P e rm an en t m ag n e t D C  m o to r -  B ru sh less  D C  m o to r -  
L inear m o to rs  -  L in ea r ind u ctio n  m otors.
Expected outcome.

•  The students will gain knowledge in the construction and principle o f  operation o f  certain 
special electrical machines having various applications.

Text Book:
E. G. Janardhanan, ‘Special Electrical Machines’’ PHI Learning Private Limited.

References:
1. Irving L. K osow .’Electrical Machinery and Transformers’, Oxford Science Publications.
2. T. J. E. M iller, ‘Brushless PM  and Reluctance Motor Drives’ .C. Larendon Press, Oxford.
3. Theodore W ildi, ‘Electric Machines, Drives and Power Systems’, Prentice Hall India Ltd.
4. Veinott & M artin ,’Fractional & Subfractional hp Electric Motor,s-’.M cGraw Hill International Edn.

Course Plan

Module Contents Hours
Sem.
Exam
Marks

I

A C  S erv o m o to rs- C o n stru c tio n -p rin c ip le  o f  o p era tio n  -  
p e rfo rm an ce  ch a rac te ris tic s  -  dam ped  A C  serv o m o to rs  -  D rag 
cup  se rv o m o to r -  ap p lica tio n s.

D C  serv o m o to rs  -  field  and  arm atu re  co n tro lled  D C  se rv o m o to rs  
-  p e rm an en t m ag n e t a rm atu re  con tro lled  -  series sp lit fie ld  D C  
servom oto r.

7 15%

II

S tep p er m o to rs  -  B asic  p rinc ip le  -  d iffe ren t types -  variab le  
re lu c tan ce- p e rm an en t m agnet -  hybrid type  -  co m p ariso n  -  
th eo ry  o f  o p era tio n  -  m o n o fila r and b ifila r w in d in g s -  m odes o f  
ex c ita tio n  -  d rive  c ircu its  -  sta tic  and dynam ic  ch a rac te ris tic s  -  
ap p lica tio n s

7 15%

FIRST INTERNAL EXAMINATION

III

Sing le  p h ase  specia l e lec trica l m ach in es  -  A C  series m o to r- 
co n stru c tio n  -  p rin c ip le  o f  w o rk in g  -  p h aso r d iag ram  -  un iv ersa l 

m o to r
H y ste resis  m o to r- co n stru c tio n a l d e ta ils- p rinc ip le  o f  op era tio n  -  

to rq u e-slip  ch a rac te ris tic s  -  app lications.

7 15%

R elu c tan ce  m o to rs  -  p rin c ip le  o f  op era tio n  -  to rq u e  eq u a tio n  -  
to rq u e  s lip  ch a rac te ris tic s-ap p lica tio n s. S w itched  re lu c tan ce  
m o to rs  -  p rin c ip le  o f  opera tion  -  p o w er co n v erte r c ircu its  —, 

S p rq u e  eq u a tio n  -  d iffe ren t types -  com parison  -  app lica tions.

7 15%

o  t^ I M | PA^-
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SECOND INTERNAL EXAMINATION

V

P erm an en t M ag n et D C  M oto rs -  construc tion  -  p rin c ip le  o f  
w o rk in g . B ru sh less  dc m o to r — construc tion  -  trap ezo id a l 
ty p e-s in u so id a l ty p e  -  co m p ariso n  -  app lications.

7 20%

VI
L in ear m o to rs  -  d iffe ren t types -  linear re lu c tan ce  m o to r -  
lin ear sy n ch ro n o u s  m o to rs  -  co n stru c tio n  -  com parison . 
L in ear in duction  m o to rs  -  E xpression  fo r linear fo rce  -  
eq u iv a len t c ircu it -  app lications.

7 20%

END SEMESTER EXAM

QUESTION PAPER PATTERN:
M aximum Marks: 100 Exam Duration: 3Hourrs.

Part A: 8 compulsory questions.

One question from each module o f  Modules 1 - IV; and two each from M odule V & VI.

Student has to answer all questions. (8 x5)=40

Part B: 3 questions uniformly covering M odules I & II. Student has to answer any 2 from the 3 
questions: (2 x 10) =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.

Part C: 3 questions uniformly covering Modules III & IV. Student has to answer any 2 from the 3 
questions: (2 x 10) =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.

Part D: 3 questions uniformly covering M odules V & VI. Student has to answer any 2 from the 3 
questions: (2 x 10) =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.

P RI NCI P AL
Neh'-u College of

-ngineering arM Research Centre
’’arriDady Thiruvilwamala. Thris^m Ot 

Pm RSr ' f -



COURSE
CODE COURSE NAME L-T-P-

CREDITS
YEAR OF 

INTRODUCTION
EE403 DISTRIBUTED GENERATION AND SMART 

GRIDS
3-0-0-3 2016

Prerequisite: N il

Course objective.

To develop a conceptual in troduction  to various d istribu ted  generation  system s, m icro grids, 

sm art g rids and th e ir control

Syllabus:
Introduction  to  d istribu ted  genera tion  and sm art grids - D istribu ted  E nergy  R esources -  M icro Grids 
and their control -  P ro tection  issues for M icrogrids - Sm art G rids: C om ponen ts -  N IST  Reference 
architecture -  Sm art m eters - W ide A rea M easurem ent System  (W A M S), Phase M easurem ent Unit 
(PM U ) - dem and response- D em and Side M anagem ent - Sm art Substations, H A N , N A N , SA N ET, 
Cloud com puting  in sm art grid -  Pow er Q uality  issues with sm art grid______________________________
Expected Outcome:
The students w ill be able to:

Explain various d istribu ted  generation  system s 
U nderstand the m icrogrids and their control schem es 
U nderstand various developm ents happening in the field o f  Sm art G rids.

TEXT BOOKS/REFERENCES:
1. Ali K eyhani, D esign o f  Sm art Pow er G rid R enew able Energy System s, ISBN: 978-0-470

62761-7, W iley
2. Jam es M om oh, S m art G rid: Fundam entals o f  D esign  and A nalysis, ISBN : 978-0-470-88939

8, W iley
3. R. C. D urgan, M . F. M e G ranaghen, H. W . Beaty, “E lectrical P ow er System  Q uality” , 

M cG raw -H ill
4. R em us T eodorescu , M arco  L iserre, Pedro R odriguez, G rid C onverters for Photovoltaic and 

W ind Pow er System s, ISBN : 978-0-470-05751-3, W iley
5. S. C how dhury , S.P. C how dhury  and P. G rossley, M icrogrids and A ctive  D istribution 

N etw orks, ISBN 9 7 8 -1 -84919-014-5 , I E '1 2009
COURSE PLAN

Module Contents Hours End.
Sem.

Exam.
Marks

D istribu ted  genera tion  -  In troduction  - In tegration  o f  d istribu ted  
generation  to  G rid -  C oncepts o f  M icro G rid - Typical M icrogrid  
configurations - A C  and DC m icro grids - In terconnection  o f  

^  T echnical and  econom ical advantages o f  M icrogrid  -

15%

P R I N C I P A L
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Challenges and disadvantages o f Microgrid development 
Sm art G rid: E vo lu tion  o f  E lectric  G rid - D efin itions and N eed  for 
Sm art G rid, O pportun ities, challenges and benefits o f  Sm art 
G rids

II D istribu ted  energy  resources: In troduction  - C om bined heat and 
pow er (C H P) system s - Solar photovoltaic (PV ) system s -  W ind 
energy conversion  system s (W E C S) - Sm all-scale hydroelectric  
pow er generation  - Storage devices: Batteries: L ead acid, n ickel 
m etal hydrate , and lith ium  ion batteries , u ltra-capacitors, 
flyw heels
C ontrol o f  M icrogrids: In troduction  to C entral C on tro ller (CC) 
and M icrosource  C ontro llers (M C s) - C ontrol functions for 
m icrosource contro ller, A ctive and reactive pow er control, 
V oltage contro l, S torage requirem ent for fast load track ing , Load 
sharing through pow er-frequency  control

6 15%

III Protection  issues for M icrogrids: In troduction , Islanding, 
D ifferen t islanding  scenarios, M ajor protection  issues o f  s tand
alone M icrogrid  - Im pact o f  DG  integration on  electricity  m arket, 
environm ent, d istribu tion  system , com m unication  standards and 
protocols.
Sm art G rid: C om ponen ts -  N IS T  Sm art G rid R eference 
A rchitecture
In troduction  to  S m art M eters, E lectricity  ta r if f  -  one part tariff, 

tw o ta r if f  and m axim um  dem and ta riff  - D ynam ic pricing: tim e- 
of-use (T O U ) pric ing , critical-peak  pricing (C PP) and R eal T im e 
P ricing- A utom atic  M eter R eading(A M R ), P lug  in H ybrid 
E lectric  V eh ic les(P H E V ), V ehicle to  G rid, Sm art Sensors, H om e 
&  B uild ing  A utom ation.
In telligen t E lectron ic  D evices (IED ) and th e ir application  for 
m onito ring  &  pro tection , W ide A rea  M easurem ent System  
(W A M S), Phase M easurem ent U nit (PM U).

7 15%

IV Sm art energy  efficien t end use devices-S m art d istribu ted  energy 
resources- L oad  C urves-L oad  Shaping O bjectives-M ethodologies 
- Peak  load shaving  - E nergy  m anagem ent-R ole o f  techno logy  in 
dem and response- D em and Side M anagem ent -  N um erical 
P roblem s

7 15%

V A dvanced M etering  Infrastructure (A M I), H om e A rea N etw ork  
(H A N ), N eighborhood-A rea  N etw orks (N A N s), Sensor and 
A ctuato r N etw orks (SA N E T s)
Sm art Substations, Substation  A utom ation, IEC 61850 Substation  
Architecture, F eeder A utom ation.

7 20%
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V I Cloud computing in smart grid: Private, public and Hybrid cloud. 
C loud arch itecture  of sm art grid.

Pow er quality: In troduction  - T ypes o f  pow er quality  d isturbances 
- V oltage sag  (or dip), transien ts, short duration  voltage varia tion , 
L ong duration  vo ltage  variation , voltage im balance, w aveform  
d istortion , and voltage flicker - H arm onic sources: SM PS, Three 
phase pow er converters, arcing devices, saturable devices, 
fluorescent lam ps, harm onic indices (TH D , TIF, D IN , C -  
m essage w eights)
Pow er quality  aspects w ith  sm art grids.

8 20%

QUESTION PAPER PATTERN:
M axim um  M arks: 100 E xam  D uration: 3H ourrs.

Part A: 8 com pulsory  questions.

One question  from  each  m odule o f  M odules I - IV; and tw o each from  M odule V  &  VI.

S tudent has to  answ er all questions. (8 x5)=40

Part B: 3 questions un ifo rm ly  covering  M odules I &  II. S tudent has to  answ er any  2 from  the 3 
questions: (2 x 10) =20. E ach question  can have m axim um  o f  4 sub questions (a,b ,c,d), i f  needed.

Part C: 3 questions un iform ly  covering  M odules III &  IV. S tudent has to  answ er any  2 from  the 
3 questions: (2 x  10) =20. E ach  question  can have m axim um  o f  4 sub questions (a,b ,c,d), if  
needed.

Part D: 3 questions un ifo rm ly  covering  M odules V  &  VI. S tudent has to  answ er any 2 from  the 
3 questions: (2 x  10) =20. E ach question  can have m axim um  o f  4 sub questions (a,b ,c,d), if  
needed.
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Course code Course Name
L - T - P  -
C redits

Y e a r of
Introduction

E E4 0 5 E le ctrica l System  Design 3-1-0-4 2016

Prerequisite: Nil

Course Objectives
•  T o  m ak e  aw are  o f  the  A cts  an d  R u les regu la ting  the  design  o f  e lec trica l .sy stem s in  India.
• T o  im p art k n o w led g e  in  the  design  o f  low  vo ltag e  an d  m ed iu m  vo ltage  e lectrical 

insta lla tions.
• T o  give b asic  k n o w led g e  o f  design  o f  d istrib u tio n  tran sfo rm er su b sta tio n s, th e ir  in sta lla tions 

and  earth in g  d esig n  fo r  tran sfo rm er substa tions
• T o  fam iliarise  lig h tin g  ca lcu la tio n s and  ex te rnal ligh ting .____________________________________

Syllabus
E lectrica l sy stem  d es ig n  p rac tices  -  genera l aw areness o f  IS C odes, E lec tric ity  A cts  &  R ules, 
N E C  etc. D o m estic  In sta lla tio n s, Industria l In sta lla tions an d  11 k V  su b sta tio n s. D esign  fea tu res 
o f  R ecreational b u ild in g s  and  H igh -rise  bu ild ing . S e lec tion  o f  S tan d b y  g enera to rs and their 
Installa tions. U n d e rg ro u n d  cab le  in sta lla tio n s and th e ir  accesso ries . D esign  fea tu res o f  ex ternal 
lighting , lig h tn in g  p ro tec tio n  and special req u irem en ts  fo r lifts  and fire  fig h tin g  equ ipm ents.

Expected outcome
T he studen ts w ill be  ab le  to

i. K now  the b asic  R u les and  R eg u la tio n s o f  e lec trica l sy stem s design .
D esign  s im p le  e lec trica l system s and  p rep are  the schem atic  d iag ram  w ith  all the 
specifica tions. ________________________________________________

n.

Text Books
1. J. B . G upta , A  C o u rse  in  E lec trica l Insta lla tion  E stim atin g  and  C osting , S .K . K ata ria  &

Sons; R ep rin t 2013  ed itio n  (2013).
2. K . B. R aina , S. K . B ha ttach ary a , E lec trica l D esign  E stim atin g  C o stin g , N E W  A G E ; R eprin t 

ed ition  (2010).
3. M . K. G irid h aran , E lec trica l S ystem s D e s ig n , , I K  In te rn atio n a l P u b lish e rs, N ew  D elh i, 2nd

ed ition , 2016  _____________________________________________________
Data Book (Approved for use in the examination):

1. M  K  G irid h aran , E lec trica l S ystem s D esign  D a ta  H and  b o o k , I K  In te rn a tio n a l P ub lishers, 
N ew  D elh i, 2011

2. N . R a jend ran , E lec trica l S y stem  D esig n  D a ta  B o o k  _____________________________________
References:

1. N atio n a l E lec tric  C ode, B u reau  o f  Ind ian  S tandards p u b lica tio n s, 2011 .
2. R e lev an t In d ian  S tan d ard  -  specifica tions (IS -  732 , IS -  746 , IS -  3043 , IS -  900), etc.
3. S. L. U ppal, E lec trica l W irin g  E stim atin g  &  C osting , K h an n a  P u b lish e rs , 2008_________

Course Plan

Contents Hours
Sem.
Exam
Marks

G enera l aw aren ess  o f  IS C odes (IS 3043 , IS 732 , IS 2675, 
IS 5 2 1 6 -P 1 2 , IS 2309), T he Ind ian  E lec tric ity  A c t 2003 , N a tio n a l 

ilectric C o d e  (N E C  2011) - scope and  sa fe ty  aspects  ap p licab le  to 
CloV and  m ed iu m  (dom estic ) vo ltag e  in sta lla tions, E lec tric  se rv ices  in  
b u ild ings, C la ssif ic a tio n  o f  vo ltages, s tandards and  specifica tions.

15%
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II

G enera l aspec ts  o f  th e  design  o f  e lec trica l in sta lla tio n s fo r  dom estic  
d w ellin g s as p e r  N E C  g u id elin es  (low  and  m ed iu m  v o ltage  
in s ta lla tio n s )-c o n n ec ted  lo ad  ca lcu la tion , sub  c ircu it d e te rm in a tio n , 
se lec tio n  o f  m ain  d istrib u tio n  board , sub  d is trib u tio n  bo ard , M C B , 
E L C B , M C C B  an d  cab les  fo r  sub c ircu its . P re -co m m issio n in g  tests 
o f  d o m estic  in sta lla tio n s.

10 15%

FIRST INTERNAL EXAMINATION

III

In d u stria l in sta lla tio n s  -c la s s if ic a tio n s -  D esign  o f  d istrib u tio n  
system s w ith  lig h t p o w e r and  m o to r loads fo r sm all and  m ed iu m  
in d u stries . S e lec tio n  o f  tran sfo rm er substa tions, sw itch g ears  and  
p ro tec tiv e  d ev ices  -  D esig n  o f  in d o o r and  o u td o o r 11 kV  su b sta tio n s 
up  to  630  kV A .

10 15%

IV
S h o rt c ircu it ca lcu la tio n s  and  D esig n  o f  ea rth in g  fo r  11 k V  su b sta tio n  
o f  cap ac ity  u p  to  630  kV A . P re -co m m issio n in g  tests  o f  cab les  and  
tran sfo rm ers .

8 15%

SECOND INTERNAL EXAMINATION

V

D esig n  o f  illu m in a tio n  system s -  A verage  lu m en  m eth o d - lig h tin g  
design  ca lcu la tio n s  u sin g  C oeffic ien t o f  u tilisa tion  (C U ) and ligh t 
loss fac to r (L L F ) - c la ss ifica tio n  and selec tion  o f  lu m in aires . E x te rio r 
lig h tin g  desig n - ro ad  lig h tin g  and  area  ligh ting . D esig n  req u irem en ts  
fo r h igh  rise  bu ild in g s and  recreationa l bu ild ings.

8 20%

VI

E nergy  co n serv a tio n  techn iques in ligh ting  and  pow er. S e lec tio n  o f  
standby  g en e ra to r  -p o w e r  ra ting  - C on tinuous, p rim e  p o w er and 
standby  p o w er, in sta lla tion  and  its p ro tec tion , In tro d u c tio n  to 
A u to m atic  M ain  F a ilu re  (A M F) S ystem . In tro d u c tio n  to  S o la r PV  
system s fo r d o m estic  app lica tions. S im p le  design  p ro jec ts .

10 20%

END SEMESTER EXAMINATION

QUESTION PAPER PATTERN (End semester exam)

M ax im u m  M arks: 100 E x am  D u ra tio n : 3 H ourrs.

(Approved data handbook to be permitted inside examination hall)

Part A: E ig h t co m p u lso ry  questio n s. O ne  questio n  from  each  m o d u le  o f  M o d u les  I  - IV ; and 
tw o each  fro m  M o d u le  V  &  V I. S tu d en t has to  answ er all questions. (8 x5 ) = 40

Part B: T hree  q u es tio n s  u n ifo rm ly  co v erin g  M odu les  I &  II. S tu d en t has to  an sw er any  2 from  
the 3 questions: (2 x 10) = 20 . E ach  q u estio n  can have  m ax im u m  o f  4  sub q u estio n s (a, b, c, d), 
i f  needed.

Part C: T h ree  q u es tio n s  u n ifo rm ly  co vering  M odu les III &  IV . S tu d en t has to  an sw er any  2 
from  the  3 questions: (2 x  10) =  20. E ach  questio n  can  h av e  m ax im u m  o f  4  sub questions (a, b, 
c, d), i f  needed .

Part D: T h ree  q u es tio n s  u n ifo rm ly  co v erin g  M odu les  V  &  V I. S tu d en t has to  an sw er any  2 
0 from  the  3 questions: (2  x 10) =  20. E ach  questio n  can  hav e  m ax im u m  o f  4  sub  q uestions (a, b, 

c,"d), i f  needed .
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Course code.

EE407

Course Name

D IG IT A L  S IG N A L  PROCESSING

L -T -P  -
Credits
3-0-0-3

Year o f
In troduction

2016
P re requ is ite : N il
Course Objectives

•  T o  im p art k n o w led g e  ab o u t d ig ital s ignal p ro cess in g  and  its ap p lica tio n s in 

en g in ee rin g

Syllabus
In troduction  to  s ig n a ls  and  sy stem s -  D isc re te  F o u rie r T ran sfo rm s -  F as t F o u rie r  T ransfo rm s - 
In troduction  to  F IR  and  IIR  sy stem s - F IR  filte r design  - F in ite  w ord  length  e ffec ts  in d ig ital 
F ilters - In tro d u c tio n  to  F D A  T o o lb o x  in M A T L A B  - In troduc tion  to  T M S 3 2 0  F am ily  - D esign  & 
Im plem en ta tion  and  F ilte r S tru c tu res  - In troduction  to  C ode C o m p o se r S tudio_____________________
Expected outcome.

T he studen ts w ill be  ab le  to:
i. A n aly se  D T  sy stem s w ith  D F T

ii. D esign  d ig ita l filte rs  IIR  and  F IR  filters
iii. A n a ly se  fin ite  w ord  length  e ffec ts  in signal p ro cessin g
iv. D esign  filte rs  u sin g  M atlab  F D A  tool box
v. U n d erstan d  D ig ita l S ignal C o n tro lle rs  and  th e ir  A p p lica tio n s

Text Books:
1. A lan  V .O p p en h eim , R onald  W . Schafer &  H ohn. R .B ack , “D isc re te  T im e Signal 

P ro cess in g ” , P earson  E duca tion , 2nd  ed ition , 2005.
2. E m m an u e l.C ..Ifeach o r, &  B arrie .W .Jerv is , “D ig ita l S ignal P ro cess in g ” , Second editi 

on , P ea rso n  E d u ca tio n  /  P ren tice  H all, 2002.
3. John  G . P ro ak is  &  D im itris  G .M ano lak is, “ D ig ital S ignal P rocessing  P rincip les, 

 A lg o rith m s & A p p lica tio n s” , Fourth  ed ition , P earson  education  /  P ren tice  H all, 2007
References:

1. Jo h n y  R . Jo h n so n , In troduc tion  to  D ig ita l S ignal P ro cess in g , P H I, 2006 .
2. P .P .V a id y an a th an , M u ltira te  S ystem s &  F ilte r B anks, P ren tice  H all, E n g lew o o d  cliffs, 

N J, 1993.
3. S .K . M itra , D ig ita l S ignal P rocessing , A  C o m p u ter B ased  app roach , T a ta  M e G raw H ill, 

1998.

Course Plan

Module Contents

In tro d u c tio n  to  signa ls  and  system s - D iscre te  F o u rie r  transfo rm : 
F req u en cy  do m ain  sam pling , D iscre te  F o u rie r tran sfo rm  (D F T ): D F T  
pair, p ro p ertie s  o f  D F T , freq u en cy  response  ana lysis  o f  signa ls  u sing  
the  D F T , c ircu la r  co n v o lu tio n  using  D F T  , linear f ilte rin g  b ased  on 
D F T
F ast F o u rie r  tran sfo rm  (F F T ); In troduction , R ad ix  -2 d ec im atio n  in 
tim e  F F T  a lg o rith m , R ad ix -2  dec im ation  in frequency  a lgo rithm .
In tro d u c tio n  to  F IR  and  IIR  system s : S tructu res fo r rea liza tio n  o f  
d isc re te  tim e  system s -  s truc tu res fo r F IR  and IIR  system s -  s ignal 
flow  g raphs, d irec t-fo rm , cascade-fo rm , para lle l fo rm , la ttice  and  

m sposed  s tru c tu res  and  linear P hase  F IR  filters._____________________

Hours
Sem.
Exam
Marks

15%

15%

FIRST INTERNAL EXAMINATION
gn  o f  d ig ita l filte rs  -  genera l co n sid era tio n s -  cau sa lity  an d  its 15%

P R I NC I P AL
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im p lica tio n s, ch a rac te ris tic s  o f  p rac tica l frequency  se lec tive  filters 
IIR  f ilte r  d esig n  : D iscre te  tim e  IIR  filte r (B u tte rw o rth  and  
C h eb y sh ev ) from  an a lo g  filte r -  IIR  f ilte r (L PF, 
H P F , B P F , B R F ) design  by  Im pulse  Invariance , B ilin ea r  tra n s fe r  
m ation , A p p ro x im a tio n  o f  derivatives, filte r design

IV
F IR  filte r d esig n  : S truc tu res  o f  F IR  filter- L in ea r p h ase  F IR  filte r -  
F ilte r d esig n  u s in g  w in d o w in g  techn iques, freq u en cy  sam p lin g  
tech n iq u es

7 15%

SECOND INTERNAL EXAMINATION

V

F in ite  w o rd  leng th  e ffec ts  in d ig ita l F ilte rs  : F ix ed  p o in t and 
flo a tin g  p o in t n u m b er rep resen ta tio n s - C o m p ariso n  - T ru n ca tio n  and  
R o u n d in g  e rro rs  - Q u an tiza tio n  noise  - d e riva tion  fo r q u an tiza tio n  
n o ise  p o w e r - co e ffic ien t quan tiza tion  e rro r - P ro d u c t quan tiza tion  
e rro r - O v e rflo w  e rro r  -  R o u n d -o ff  no ise  p o w er - lim it cycle  
o sc illa tio n s
due to  p ro d u c t ro u n d -o ff  and o v erflow  erro rs - s ignal sca lin g  
Introduction to FDA Toolbox in MATLAB: D esign o f  filters using  
FD A  to o lb o x  (Demo/Assignment only)

7 20%

VI

In tro d u c tio n  to  T M S 3 2 0  F am ily : A rch itec tu re , Im p lem en ta tio n , 
C 2 4 x  C P U  In ternal B u s S tructure , M em o ry  C en tra l P ro cess in g  u n i t , 
M em o ry  and  I/O  S paces , O verv iew  o f  M em o ry  and  I/O  S paces, 
P rog ram  co n tro l A d d re ss  M odes System  C o n fig u ra tio n  and  In te rrup ts  
c lo ck s and  low  P o w er M o d es D ig ita l inpu t /  ou tp u t (I/O ), A ssem b ly  
language  In stru ctio n  , In struction  Set sum m ary  , In struction  
D escrip tion , A ccu m u la to r, a rithm etic  and  logic In stru c tio n  , 
A u x ilia ry  R e g is te r  and  d a ta  page P o in te r In stru ctio n s , T R E G , P R E G , 
and M u ltip ly  In stru ctio n  ,B ranch  In structions , C on tro l In structions 
I/O  and  M em o ry  In stru ctio n
Design & Implementation and Filter Structures: M A T L A B  
functions and  T M S 3 2 0  Im p lem en ta tio n  (Demo/Assignment only) 
Introduction to Code Composer Studio (Demo only)

7 20%

END SEMESTER EXAM
QUESTION PAPER PATTERN:

M aximum Marks: 100 Exam Duration: 3Hourrs.

Part A: 8 compulsory questions.

One question from each module o f  Modules 1 - IV; and two each from Module V & VI.

Student has to answer all questions. (8 x5)=40

Part B: 3 questions uniformly covering M odules I & II. Student has to answer any 2 from the 3 
questions: ( 2 x 1 0 )  =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.

Part C: 3 questions uniformly covering M odules III & IV. Student has to answer any 2 from the 3 
questions: (2 x  10) =20. Each question can have maximum o f  4 sub questions (a,b,c,d), if  needed.

uniformly covering M odules V & VI. Student has to answer any 2 from the 3 
0. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.

P RI NC I P AL
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Course
code

E E 4 0 9

Course Name

E le ctrica l M achine Design

L - T - P  -
C redits
3-0-0-3

Y e a r of
Introduction

2016

Prerequisite: EE202 & EE205
Course Objectives

•  T o  im p art k n o w led g e  on p rin c ip les  o f  d esig n  o f  s ta tic  and  ro ta tin g  e lec trica l 

m ach in es .

•  T o  g ive  a basic  id ea  abou t co m p u te r a ided  design  (C A D ) an d  fin ite  e lem en t 

m ethod .

Syllabus
M achine design  basic  p rin c ip les , H eating  and  co o lin g  o f  e lec trica l m ach ines, M agnetic  c ircu it 
design, D esign  o f  - D c m ach ine , S ynchronous m ach ine  , T h ree  phase  induction  m otor, C om pu ter 
aided design , F in ite  e lem en t m ethod .

Expected outcome
•  T he stu d en ts  w ill be ab le  to  design  transfo rm ers, D C  m ach in es , sy n ch ro n o u s m ach ines and 

induction  m o to rs
Text Book:

1. A K S aw hney, A  C o u rse  in E lec trica l M ach in e  D es ig n ” , D h an p a t rai and  sons, D elhi.
References:

1. M . V . D esh p an d e , “ D esig n  and  T estin g  o f  E lec trica l M a ch in e s” , W h eele r P ub lish ing .
2. R . K . A garw al, “ P rin c ip les  o f  E lectrica l M ach ine  D esig n ” , E ssak ay  P ub lica tions, D elhi.
3. R am am o o rth y  M , “C o m p u te r  A id ed  D esign  o f  E lec trica l E q u ip m e n t” , E as t-W est P ress.
4. M . N . O. S ad iku , “ N u m erica l tech n iq u es in E lec tro m ag n e tic s” , C R C  P ress  E d ition -2001 .

Course Plan

M o d u le C o n te n ts H o u r s
Sem .

E x am
M a rk s

I

P rin c ip les  o f  e lec trica l m ach in e  design  - G eneral design  
co n sid e ra tio n s  - sp ec ifica tio n s o f  m ach in es  - ty p es o f  en c lo su res  - 
types o f  v en tila tio n  - h ea ting  - sho rt tim e ra tin g  - overload  cap ac ity  
- tem p era tu re  rise  tim e  curve  - hot spo t rating .
M agnetic  c ircu it ca lcu la tio n  - ca lcu la tio n  o f  field  am p ere  tu rns - a ir 
gap m m f  - e ffec t o f  s lo t and ven tila ting  duct - ac tive  iron length  - 
m m f for tee th  - real and  apparen t flux  d en sitie s  - m m f p e r po le  
M agnetic  L eak ag e  C a lcu la tio n - E ffec ts  o f  L eakage. A rm atu re  
L eak ag e  -C o m p o n e n ts . U n b alan ced  M ag n etic  P u ll-P rac tica l 
aspec ts  o f  u n b a lan ced  m ag n e tic  pull

8 15%

II

D esig n  o f  tran sfo rm ers  - s ing le  phase  and  th ree  p h ase  tran sfo rm ers  
- d is trib u tio n  and  p o w er transfo rm ers  - ou tp u t eq u a tio n  - core  
design  - w in d o w  a rea  - w in d o w  space fac to r - overa ll d im en sio n s 
o f  co re . W in d in g s -  no . o f  tu rns - cu rren t density  - co n d u c to r 
section  - C o o lin g  o f  tran sfo rm ers

6 15%

F IR S T  IN T E R N A L  E X A M IN A T IO N
D esign  o f  D C  m ach in es  - ou tp u t equa tion  - sp ecific  lo ad in g  - 
cho ice  o f  sp eed  and  no  o f  po les  - ca lcu la tion  o f  m ain  d im en sio n s  - 
cho ice  o f  ty p e  o f  w in d in g  - n u m b er o f  slo ts - n u m b er o f  co n d u c to rs  

^per s lo t-cu rren t d en sity  - co n d u c to r section  - s lo t in su la tio n  -

8 15%
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length  o f  a ir  gap  - design  o f  field  w in d in g  - co n d u c to r cross section
- h e ig h t o f  p o le  - d esig n  o f  in te r po le  - flux  density  u n d er in te r po le
- ca lcu la tio n  o f  tu rn s  o f  in te r po lar w in d in g  -  design  o f  
co m p en sa tin g  w in d in g  -  b rushes and com m utato rs.

IV

D esig n  o f  sy n ch ro n o u s m ach ines - specific  lo ad in g  - o u tp u t 
equa tion  - m ain  d im en sio n s - ty p es o f  w in d in g  - n u m b er o f  tu rn s  - 
n u m b er o f  slo ts  an d  slo t design  - field  design  fo r w a te r  w heel and 
tu rb o  a lte rn a to rs  - co o lin g  o f  a lternato rs.

6 15%

SECOND INTERNAL EXAMINATION

V

D esign  o f  th ree  ph ase  induction  m otors - m ain  d im en sio n s - s ta to r 
design  - squ irrel cag e  and slip  ring  ty p es - n u m b er o f  s ta to r and 
ro to r slo ts  - ro to r b a r  cu rren t - design o f  ro to r  b ar - end rin g  cu rren t 
- design  o f  end  r in g  - d esig n  o f  slip  ring  ro to r w ind ing .

7 20%

VI

In tro d u c tio n  to  co m p u te r  a ided  design . A nalysis  and  syn thesis  
m eth o d s -h y b rid  techn iques.
In tro d u c tio n  to  F in ite  e lem en t m ethod  - h isto rica l back g ro u n d , 
ap p lica tio n s, ad v an tag es. S tudy  o f  new  co m p u te r a ided  m ach in e  
so ftw are  u sin g  F in ite  E lem en t
C ase  study: C o m p le te  design  o f  an ac m ach in e  -s te p s .(A ss ig n m e n t 
on ly)

7 20%

END SEMESTER EXAM

QUESTION PAPER PATTERN:
M aximum Marks: 100 Exam Duration: 3Hourrs.

Part A: 8 compulsory questions.

One question from each module o f  M odules I - IV; and two each from M odule V & VI.

Student has to answer all questions. (8 x5)=40

Part B: 3 questions uniformly covering M odules I & II. Student has to answer any 2 from the 3 
questions: ( 2 x 1 0 )  =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.

Part C: 3 questions uniformly covering M odules III & IV. Student has to answer any 2 from the 3 
questions: ( 2 x 1 0 )  =20. Each question can have maximum o f 4 sub questions (a,b,c,d), i f  needed.

Part D: 3 questions uniformly covering M odules V & VI. Student has to answer any 2 from the 3 
questions: (2 x 10) =20. Each question can have maximum o f 4 sub questions (a,b,c,d), if  needed.
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Course No. Course Name L-T-P-Credits Year of Introduction
ME201 MECHANICS OF SOLIDS 3-1-0-4 2016

Prerequisite: nil
Course Objectives:
1. To acquaint w ith  the basic  concepts o f  stress and deform ation in solids.
2. To practice the m ethodolog ies to analyse stresses and strains in sim ple structural m em bers, and to

apply the results in s im ple  design  p r o b l e m s . __________________________________________________
Syllabus
Analysis o f  deform able bod ies : stress, strain , m aterial behaviour, deform ation  in ax ially  loaded bars, 
biaxial and triaxial deform ation . T orsion  o f  elastic c ircu lar m em bers, design o f  shafts. A xial force, 
shear force and bend ing  m om ent in beam s. S tresses in beam s: flexure and shear stress form ulae, 
design o f  beam s. D eflection  o f  beam s. T ransform ation equations fo r p lane state o f  stress and strain , 
principal planes and stresses, M ohr's circle. C om pound stresses: com bined axial, flexural and shear 
loads -  eccentric loading. B uckling: E u le r’s theory  and R ank ine’s form ula fo r colum ns.

Expected outcomes: A t the end o f  the course students w ill be able to
1. U nderstand  basic  co n ce p ts  o f  s tress  and stra in  in so lids.
2. D eterm ine the stresses in sim ple structural m em bers such as shafts, beam s, co lum ns etc. and apply  

these results in sim ple  design  problem s.
3. D etenuine principal p lanes and stresses, and apply the results to  com bined loading case.

Text Books:
1. R attan , S tre n g th  o f  M a te r ia ls , 2 e  M c G ra w  H ill E d u c a tio n  In d ia , 2011
2. S .Jose, Sudhi M ary  K u rjan , M ech an ics  o f  Solids, Pentagon, 2015 

References Books:
1 .S. H. C randal, N . C. D hal, T . J. Lardner, An introduction to  the  M echan ics o f  Solids, M cG raw  

Hill, 1999
2. R. C. H ibbeler, M echanics o f  M aterials, Pearson E ducation ,2008
3. I.H. Sham es, J. H. P itarresi, In troduction  to  Solid M echanics, P ren tice  H all o f  India, 2006
4. Jam es M .G ere, S tephen  T im oshenko , M echanics o f  M aterials, C B S Publishers & D istributors, 

N ew  D e lh i,2 0 12
5. F. Beer, E. R. Johnston , J. T. D eW olf, M echanics o f  M aterials, T ata  M cG raw  Hill, 2011
6. A. Pytel, F. L. S inger, S trength o f  M aterials, H arper & R ow  Publishers, N ew  Y o rk ,1998
7. E. P. Popov, T. A. B alan, E ngineering  M echanics o f  Solids, Pearson E ducation , 2012
8. R. K. Bansal, M echanics o f  solids, Laxm i Publications, 2004
9. P. N. Singh, P. K. Jha, E lem entary  M echanics o f  Solids, W iley Eastern L im ited, 2012
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C ourse Plan

M odule Contents Hours
Sem.
Exam

Introduction to analysis o f deformable bodies -  internal forces -  methoc 
o f sections -  assumptions and limitations. Stress -  stresses due tc 
normal, shear and bearing loads — strength design of simple members 
Definition o f linear and shear strains.

>
3

— i vi arks

I Material behavior — uniaxial tension test — stress-strain diagrams 
concepts o f orthotropy, anisotropy and inelastic behavior -  Hooke’s law 
1 oi linearly elastic isotropic material under axial and shear deformation

3 15%

Detormation in axially loaded bars -  thermal effects -  statically 
indeterminate problems -  principle o f superposition - elastic strair 
energy for uniaxial stress.

4

11

Definition o f stress and strain at a point (introduction to stress and strain 
tensors and its components only) -  Poisson’s ratio -  biaxial and triaxial 
deformations -  Bulk modulus - Relations between elastic

4

15%II
Torsion: Shafts - torsion theory of elastic circular bars -  assumptions anc 
limitations -  polar modulus - torsional rigidity -  economic cross-sections 
-  statically indeterminate problems -  shaft design for torsional load.

4

FIRST INTERNAL EXAM
Beams- classification - diagrammatic conventions for supports and 
loading - axial force, shear force and bending moment in a beam 2 |

III
Shear force and bending moment diagrams by direct approach J 15%

Differential equations between load, shear force and bending moment. 
Shear force and bending moment diagrams by summation approach -  
elastic curve — point o f inflection.

5

IV

Stresses in beams: Pure bending -  flexure formula for beams 
assumptions and limitations -  section modulus - flexural rigidity - 
economic sections -  beam of uniform strength.

4
15%

Shearing stress formula for beams -  assumptions and limitations -  design 
for flexure and shear. 4

SECOND INTERNAL EXAM

V

Deflection of beams: Moment-curvature relation -  assumptions and 
limitations - double integration method -  Macaulay's method - 
superposition techniques -  moment area method and conjugate beam
ideas for simple cases.

6

20%

Transformation of stress and strains: Plane state of stiess - equations ot 
transformation - principal planes and stresses.

4

'  Mohr’s circles of stress -  plane state ol strain -  analogy between stress 
and strain transformation -  strain rosettes

3

axial, llexural and shear loads eccentric 
~ Idading under tension/compression - combined bending and twisting

__________ -  -  - ------------------------------X
4

20%

y j
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Theory of columns: Buckling theory -Euler’s formula for long columns 
-  assumptions and limitations -  effect of end conditions - slenderness 
ratio -  Rankin’s formula for intermediate columns.

3

END SEMESTER EXAM

Question Paper Pattern
Total marks: 100, Time: 3 hrs
The question paper should cohsist of three parts
Part A J .
4 questions uniformly covering modules l and II. Each question carries 10 marks 
Students will have to answer any three questions out of 4 (3X10 marks =30 marks)

Part B
4 questions uniformly covering modules III and IV. Each question carries 10 marks 
Students will have to answer any three questions out of 4 (3X10 marks =30 marks)

Part C
6 questions uniformly covering modules V and VI. Each question carries 10 marks 
Students will have to answer any four questions out of 6 (4X10 marks =40 marks)

Note: In all parts, each question can have a maximum of four sub questions, if needed.

P R I N C I P A L
Neh'u College of
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Course No. Course Name L-T-P-Credits Year of Introduction
ME203

_______* • ̂
MECHANICS OF FLUIDS 3-1-0-4 2016

Prerequisite: nil
Course Objectives:

1. To  study the mechanics of fluid motion.
2- To  establish lundamental knowledge of basic fluid mechanics and address specific topics 

relevant to simple applications involving fluids 
3. 1 o familiarize students with the relevance of fluid dynamics to many engineering systems 

Syllabus
fluid Properties, Kinematics of fluid flow, fluid Statics, Dynamics of fluid flow, Flow through pipes, 
Concept of Boundary' Layer, Dimensional Analysis and Hydraulic similitude

Expected outcome: At the end of the course students will be able to
1. Calculate pressure variations in accelerating fluids using Euler’s and Bernoulli’s equations
2. Become conversant with the concepts of flow measurements and flow through pipes
3. Apply the momentum and energy equations to fluid flow problems.
4. Evaluate head loss in pipes and conduits.
5. Use dimensional analysis to design physical or numerical experiments and to 

apply dynamic similarity

Text Books:
1. Balachandran.P, Engineering Fluid Mechanics, PHI,2012
2. A  S Saleem, Fluid Mechanics, Fathima Books,20l6 

References Books:
1. Cengel, Fluid Mechanics, M cG ra w  H ill Education India 2014

2. Bansal R. K ., A  Textbook of Fluid Mechanics and Hydraulic Machines, Laxmi Publications,
2005

3. Modi P. N. and S. M . Seth, Hydraulics & Fluid Mechanics, S.B.H Publishers, New Delhi, 2002

4. Streeter V. L., E. B. Wylie and K. W. Bedford, Fluid Mechanics, Tata McGraw Hill, Delhi,

2 0 1 0 .  . „ A1A 
5 Joseph Karz, Introductory Fluid Mechanics, Cambridge University press,2010 
$ pox r  w . and A. T . McDonald, Introduction to Fluid dynamics, 5/e, John Wiley and Sons,

2009.
7. Shames I. H, Mechanics of Fluids, McGraw Hill, 1992.
8 White F.M., Fluid Mechanics, 6/e, Tata McGraw Hill, 2008__________ ________________________
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Course Plan

Module Contents Hours
Sem,
Exam

Murky.

15%1

introduction: Huids and continuum, Physical properties o f fluids, density 
specific weight, vapour pressure, Newton’s law o f viscosity. Ideal and 
real fluids, Newtonian and non-Newtonian fluids, 
fluid Statics- Pressure-density-height relationship, manometers, pressur 
on plane and curved surfaces, center o f pressure, buoyancy, stability o 
immersed and floating bodies, fluid masses subjected to uniforn 
accelerations, measurement o f  pressure.

e 8 
f
i

11

Kinematics o f  fluid flow: Eulerian and Lagrangian approaches 
classification o f fluid flow, 1-D, 2-D and 3-D flow, steady, unsteady 
uniform, non-uniform, laminar, turbulent, rotational, irrotational flows 
stream lines, path lines, streak lines, stream tubes, velocity anc 
acceleration in fluid, circulation and vorticity, stream function anc 
potential function, Laplace equation, equipotential lines flow nets, uses 
and limitations,

5

* 15%

FIRST INTERNAL EXAM

III

Dynamics o f Fluid flow: Fluid Dynamics: Energies in flowing fluid, 
head, pressure, dynamic, static and total head, Control volume analysis 
o f mass, momentum and energy, Equations o f fluid dynamics: 
Differential equations o f mass, energy and momentum (Euler’s 
equation), Navier-Stokes equations (without proof) in rectangular and 
cylindrical co-ordinates, Bernoulli’s equation and its applications: 
Venturi and Orifice meters, Notches and Weirs (description only for 
notches and weirs). Hydraulic coefficients, Velocity measurements: 
Pitot tube and Pitot-static tube.

10 15%

IV

Pipe Flow: Viscous flow: Reynolds experiment to classify laminar and 
turbulent flows, significance o f Reynolds number, critical Reynolds 
number, shear stress and velocity distribution in a pipe, law o f fluid 
friction, head loss due to friction, Hagen Poiseuille equation. Turbulent 
flow: Darcy- Weisbach equation, Chezy’s equation Moody’s chart. 
Major and minor energy losses, hydraulic gradient and total energy line, 
flow through long pipes, pipes in series, pipes in parallel, equivalent 
pipe, siphon, transmission o f power through pipes, efficiency ot 
transmission, Water hammer, Cavitation.

12 15%

SECOND INTERNAL EXAM

V

. i e r r  .

Concept o f Boundary Layer : Growth o f boundary layer over a flat plate 
and definition o f boundary layer thickness, displacement thickness, 
momentum thickness and energy thickness, laminar and turbulent 
boundary layers, laminar sub layer, velocity profile, Von- Kantian 
momentum integral equations for the boundary ayers, calculation ol 
drag, separation o f boundary and methods ol control.

___________ __________ _____________________________ L

10 20%

t j
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Course Plan

Module Contents

~] ---- ■ ■

Hours
Sem.
Exam
VIii r kc

1

ntroduction: Fluids and continuum, Physical properties of fluids, density 
;pecific weight, vapour pressure, Newton’s law of viscosity. Ideal and 
•cal fluids, Newtonian and non-Newtonian fluids.
•luid Statics- Pressure-density-height relationship, manometers, pressure 
m plane and curved surfaces, center of pressure, buoyancy, stability ol 
mmersed and floating bodies, fluid masses subjected to uniform 
accelerations, measurement of pressure.

8 15%

11

Kinematics of fluid flow: Eulerian and Lagrangian approaches, 
classification of fluid flow, 1-D, 2-D and 3-D flow, steady, unsteady, 
uniform, non-uniform, laminar, turbulent, rotational, irrotational flows, 
stream lines, path lines, streak lines, stream tubes, velocity and 
acceleration in fluid, circulation and vorticity, stream function and 
potential function, Laplace equation, equipotential lines flow nets, uses 
and limitations,

8

t.......... .....

15%

FIRST INTERNAL EXAM

III

1

Dynamics of Fluid flow: Fluid Dynamics: Energies in flowing fluid, 
head, pressure, dynamic, static and total head, Control volume analysis; 
of mass, momentum and energy, Equations of fluid dynamics:: 
Differential equations of mass, energy and momentum (Euler’s 
equation), Navier-Stokes equations (without proof) in rectangular and 
cylindrical co-ordinates, Bernoulli’s equation and its applications: 
Venturi and Orifice meters, Notches and Weirs (description only for 
notches and weirs). Hydraulic coefficients, Velocity measurements: 
Pitot tube and Pitot-static tube.

10 15%

-

Pipe Flow: Viscous flow: Reynolds experiment to classify laminar and| 
turbulent flows, significance of Reynolds number, critical Reynolds! 
number, shear stress and velocity distribution in a pipe, law of fluid) 
friction, head loss due to friction, Hagen Poiseuille equation. Turbulent 
flow: Darcy- Weisbach equation, Chezy’s equation Moody's chart., 
Major and minor energy losses, hydraulic gradient and total energy line, 
flow through long pipes, pipes in series, pipes in parallel, equivalent; 
pipe, siphon, transmission of power through pipes, efficiency of 
transmission, Water hammer, Cavitation.

12 15%

momentum

Concept of Boundary Layer: Growth of boundary layer over a flat plate 
and definition of boundary layer thickness, displacement thickness,!

thickness and energy thickness, laminar and turbulent;
boundary layers, laminar sub layer, velocity profile. Von- Kurmai 
momentum integral equations for the boundary layers, calculation otj 
drag, separation of boundary and methods of control.

10 20%

-L____
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VI

Dimensional Analysis and Hydraulic similitude: Dimensional analysis, 
Buckingham’s theorem, important dimensional numbers and their 
significance, geometric, Kinematic and dynamic similarity, model 
studies. Froude, Reynold, Weber, Cauchy and Mach laws- Applications 
and limitations of model testing, simple problems only

8 20%

END SEMESTER EXAM

Question Paper Pattern
Total marks: 100, Time: 3 hrs *
The question paper should consist;of three parts 
Part A
4 questions uniformly covering modules I and II. Each question carries 10 marks 
Students will have to answer any three questions out of 4 (3X10 marks =30 marks)

Part B
4 questions uniformly covering modules III and IV. Each question carries 10 marks 
Students will have to answer any three questions out of 4 (3X10 marks =30 marks)

Part C
6 questions uniformly covering modules V and VI. Each question carries 10 marks 
Students will have to answer any four questions out of 6 (4X10 marks =40 marks)

Note: In all parts, each question can have a maximum of four sub questions, if needed.

P R I N C I P A L
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Course No. Course Name L-T-P-Credits Year of Introduction
ME205 THERMODYNAMICS 3-1-0-4 2016

Prerequisite: nil
Course Objectives:

1. To understand basic thermodynamic principles and laws
2. To develop the skills to analyze and design thermodynamic systems

Syllabus
'Basic concepts, zeroth law' of thermodynamics and thermometry, energy, first la w of thermodynamics, 
[second law of thermodynamics, entropy, irreversibility and availability, third law of thermodynamics 
pure substances, equations of state, properties of gas mixtures, Introduction to ideal binary solutions, 
(general thermodynamic relationships, combustion thermodynamics
r ______________________ ________ <_____________ ■ ■

Expected outcome: At the end of the course the students will be able to
1. Understand the laws of thermodynamics and their significance
2. Apply the principles of thermodynamics for the analysis of thermal systems 

Text Books
1. P.K.Nag, Engineering Thermodynamics, McGraw Hill,2013
2. E.Rathakrishnan Fundamentals of Engineering Thermodynamics, PHI,2005

References Books:
1 Y. A. Cengel and M. A.Boles,Thermodynamics an Engineering Approach,McGraw Hill, 2011

2 G.VanWylen, R.Sonntag and C.Borgnakke, Fundamentals of Classical Thermodynamics, John 
Wiley & Sons,2012

3. Holman J.P, Thermodynamics, McGraw Hill, 2004
4. M.Achuthan, Engineering Thermodynamics, PHI.2004

I m _ •
Steam Tables/Data book

5. R.S.Khurmi, Steam table with Mollier chart, S.Chand,2008



Course Plan

Module Contents Hours
Sem .

Exam

I

R ole o f  th e rm o d y n a m ic s  in E n g in eerin g  and S cience  -- A p p lica tio n s o 
T h e rm o d y n am ics
B asic  C o n c e p ts  - M a cro sc o p ic  and M icroscop ic  v iew p o in ts . C o n cep t o 
C o n tin u u m , T h e rm o d y n a m ic  S ystem  and C ontrol V olum e, S u rro u n d in g  
B o u n d a rie s , I y p es  o f  S ystem s, U niverse , T h e rm o d y n am ic  p ro p ertie s  
P rocess, C y c le , T h e rm o d y n a m ic  E qu ilib rium , Q uasi -  sta tic  P rocess 
S tate , P o in t and  P ath  fu n c tio n . (R ev iew  only- s e lf  s tu d y )
Z ero th  L aw  o f  T h e rm o d y n am ics , M easu rem en t o f  T em pera tu re - 
T h erm o m etry , re fe re n c e  P o in ts , T em p era tu re  S cales, Ideal gas 
tem p era tu re  sca le , C o m p a riso n  o f  th erm o m ete rs-G as T h erm o m ete rs  
T h e rm o co u p le , R e s is ta n c e  th e rm o m ete r
E n ergy  - W ork  - P d v  w o rk  and  o th er types o f  w o rk  tran sfe r, free 
ex p an sio n  w o rk , h e a t an d  h ea t capacity .

7 15%

II

J o u le ’s E x p e rim en t-  F irs t law  o f  T h erm o d y n am ics - F irs t law  ap p lied  to 
N on flo w  P ro c ess -  E n th a lp y -  sp ec ific  heats- P M M 1, F irs t law  ap p lied  to 
F low  P ro cess , M ass and  E nergy  b alance  in s im ple  s tead y  flow  p rocess. 
A p p lica tio n s  o f  S F E E , T ra n sie n t flow  -F il l in g  and  E m p ty in g  P rocess. 
(P ro b lem s), L im ita tio n s  o f  th e  F irs t Law.

8 15%

FIRST INTERNAL EXAM

III

S econd  L aw  o f  T h e rm o d y n a m ic s , T herm al R eservo ir, H ea t E n g in e , H eat 
pum p - P e rfo rm a n c e  fac to rs , K elv in -P lan ck  and  C lau siu s  S ta tem en ts, 
E qu iv a len ce  o f  tw o  s ta tem en ts , R ev ersib ility , Irrev ers ib le  P rocess, 
C au ses  o f  I rre v e rs ib ility , C o ro lla rie s  o f  second  law , P M M 2, C a rn o t’s 
theorem  and  its c o ro lla r ie s , A b so lu te  T h erm o d y n am ic  T em p era tu re  scale . 
C lau s iu s  In eq u a lity , E n tro p y - C au ses  o f  E n tropy  C hange , E n tropy  
changes in v a rio u s  th e rm o d y n am ic  p ro cesses, p rin c ip le  o f  in crease  o t 
en tropy  an d  its a p p lic a tio n s , E n tro p y  gen era tio n  in open  and  closed  
system , E n tro p y  an d  D iso rd e r, R ev ersib le  ad iab a tic  p ro cess- isen trop ic  

arocess

10 15%

l

,v
S

c
c

A vailab le  E n e rg y , A v a ila b ility  and Irrev ers ib ility - U sefu l w ork , D ead 
state, A v a ila b ility  fu n c tio n , A v a ilab ility  and irrev ersib ility  in open  and 
d o sed  sy s te m s  - G o u y -S to d o la  th eo rem  , T h ird  law  o f  th e im o d y n am ics . 
3ure S u b s tan c e s , P h ase  T ra n sfo rm a tio n s , I rip le  po in t, p to p erlie s  during  
shange o f  p h ase , T -v , p -v  and  p -T  d iagram  o f  pure su b stan ce , p-v-1 
u rface , S a tu ra tio n  p re ssu re  and  T em p era tu re , T-h and 1-s d iag ta m s , h-s 
liag ram s o r M o llie r  C h a rts , D ry n ess  F raction , s team  tab les. P roperty  

a lcu la tio n s  u s in g  s team  tab les,

10 15%

SECOND INTERNAL EXAM

PRINCIPAL
c . NchrU College Of
-nginooring an„ ResJearch

uviKv;ifrs;ila ltm$ 
R;i’'1 5<,>' KeraU

a,,’Pa<iv T.hiru, Centro
-Ur Dt



V

I he ideal Gas Equation, Characteristic and Universal Gas constants, 
deviations from ideal Gas Model: Equation of slate of real substances- 
Vander Waals Equation o f State, Berthelot, Dieterici, and Redlich-Kwong 
equations ot state , Virial Expansion, Compressibility factor, Law of 
corresponding state, Compressibility charts
Mixtures of ideal Gases -  Mole Fraction, Mass fraction, Gravimetric and 
volumetric Analysis, Dalton’s Law of partial pressure, Amagat’s Laws ol 
additive volumes, Gibbs-Dalton’s law -Equivalent Gas constant and 
Molecular Weight, Properties o f gas mixtures: Internal Energy, Enthalpy, 
specific heats and Entropy, Introduction to real gas mixtures- Kay’s rule. 
Hntroduclion to ideal binary solutions, Definition of solution, ideal binary 
solutions and their characteristics, Deviation from ideality, Raoult’s Law, 
Phase diagram, Lever rule(*in this section numerical problems n o t)

11 20%

VI

General Thermodynamic Relations -  Combined First and Second law 
equations -  Helmholtz and Gibb’s functions - Maxwell’s Relations, Tds 
Equations. The Clapeyron Equation, equations for internal energy, 
enthalpy and entropy, specific heals, Throttling process, Joule Thomson 
Coefficient, inversion curve.
"introduction to thermodynamics of chemically reacting systems, 
Combustion, Thermochemistry -  Theoretical and Actual combustion 
processes- Definition and significance of equivalence ratio, enthalpy ot 
formation , enthalpy o f combustion and heating value (/(in this section 
numerical problems not included)

10 20%

END SEMESTER EXAM

Question Paper Pattern
Total marks: 100, Time: 3 hrs
Approved steam tables permitted
The question paper should consist of three parts
Part A
4 questions uniformly covering modules 1 and ll.jEach question catiios 10 maiks 
Students will have to answer any three questions out of 4 (3X10 marks -30 marks)

4 questions uniformly covering modules III and IV. Each question carries 0 marks 
Students will have to answer any three questions out of 4 (3X10 marks 30 maiks)

6 questions uniformly covering modules V and Vt. Each question carries 10 marks 
Students will have to answer any four questions out of 6 (4X10 minks 40murks)

Note: In all parts, each question can have a maximum of four sub questions, if needed
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C o u rse  No. C o u rse  Nam e L-T-P-Credits Year of Introduction

ME210
METALLURGY AND 

MATERIALS 
ENGINEERING

3-0-0-3 2016

Prerequisite: nil 

Course Objectives:
1. lo  provide fundamental science relevant to materials
2. To provide physical concepts of atomic radius, atomic structure, chemical bonds, crystalline 

and non-crystalline materials and defects of crystal structures, grain size, strengthening 
mechanisms, heat treatment of metals with mechanical properties and changes in structure

3. To enable students to be more aware of the behavior of materials in engineering applications 
and select the materials for various engineering applications.

4. To understand the causes behind metal failure and deformation
5. To determine properties of unknown materials and develop an awareness to apply this 

knowledge in material design.

Syllabus:-Chemical bonds -  crystallography- imperfections- crystallization- diffusion- phase 
diagrams-heat treatment -  strengthening mechanisms- hot and cold working -  alloying- ferrous 
and non ferrous alloys- latigue-creep- basics, need, properties and applications of modern 
engineering materials.
Expected outcome: At the end of the course students will be able to
1. Identity' the crystal structures of metallic materials.
2. Analyze the binary phase diagrams of alloys Fe-Fe3C, etc.
3. Correlate the microstructure with properties, processing and performance of metals.
4. Recognize the failure of metals with structural change.
5. Select materials for design and construction.
6. Apply core concepts in materials science to solve engineering problems.__________________
Text Books

1. Raghavan V, Material Science and Engineering, Prentice Hall,2004
2. Jose S and Mathew E V, Metallurgy and Materials Science, Pentagon, 2011 

Reference
1 Anderson J.C. et.al., Material Science for Engineers,Chapman and Hall,1990
2 Clark and Varney, Physical metallurgy for Engineers, Van Nostrand, 1964
3. Reed Hill E. Robert, Physical metallurgy principles, 4lh Edn. Cengage Learning,2009
4. Avner H Sidney, Introduction to Physical Metallurgy, Tata McGraw Hill,2009
5. Callister William. D., Material Science and Engineering, John Wiley,2014
6. Dieter George E, Mechanical Metallurgy,Tata McGraw Hill, 1976
7. Higgins R.A. - Engineering Metallurgy part - I -ELBS,1998
8. Myers Marc and Krishna Kumar Chawla, Mechanical behavior of materials, Cambridge

* *V P R IN C IP A L
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Modulo

II

Course Plan

Contents Hours

E arlier and  p resen t deve lopm en t o f  atom ic structure; 
a ttrib u tes  o f  ion iza tion  energy and conductiv ity , 
e le c tro n eg a tiv ity  and  a lloy ing ; correlation  o f  a tom ic  radius 
to  s tren g th ; e lec tro n  co n figu ra tions; electron ic  repulsion  
P rim ary  bonds: - charac te ris tics  o f  covalen t, ionic and 
m eta llic  bond : a ttrib u tes  o f  bond energy, cohesive  force, 
d en sity , d irec tio n a l and  non-d irectional and ductility , 
p ro p ertie s  based  on a to m ic  bond ing :- a ttribu tes o f  d eep er 
energy' w ell and  sh a llo w  energy  w ell to m elting  
tem p era tu re , co e ffic ien t o f  therm al expansion  - a ttribu tes o f  
m o d u lu s  o f  e la s tic ity  in m etal cu tting  p rocess -S econdary  
b o n d s:- c la ss if ica tio n - hydrogen  bond and anom alous 
b eh av io r o f  ice floa t on w ater, app lication- a tom ic  m ass 
un it and  sp ec ific  heat, app lication . (brief review only, no 
University questions and internal assessment from these 
portions).

2

C ry s ta llo g rap h y :-  C ry sta l, space  lattice, un it cell- B C C , 
FC C , H C P  stru c tu re s  - short and long range o rder - effects 
o f  c ry s ta llin e  and  am o rphous structure  on m echan ica l 
p ro p erties .

1

C o o rd in a tio n  n u m b er and  rad ius ratio; theoretical density ; 
s im p le  p ro b lem s - P o ly m o rp h ism  and allo tropy.

1

M ille r Ind ices: - c rystal p lane  and d irection  (brief review)
- A ttrib u te s  o f  m ille r  ind ices fo r slip  system , b rittleness o f  

B C C , H C P  and  d uc tility  o f  FC C  - M odes o f  p lastic  
d e fo rm atio n : - S lip  and tw inn ing .

1

S ch m id 's  law , eq u a tio n , critical resolved sh ea r stress, 
co rre la tio n  o f  s lip  sy stem  w ith  p lastic  defo rm ation  in m etals 
and ap p lica tio n s.

l

M ech an ism  o f  c ry sta lliza tio n : H om ogeneous and 
h e te ro g en eo u s  nuclei fo rm ation , under cooling , dendritic  
tirow th . m ain  b o u n d ary  irregularity .

1

E ffec ts  o f  g rain  size , g rain  size  d istribu tion , g rain  shape, 
g rain  o rien ta tio n  on d isloca tion /streng th  and creep  
res is tan ce  - H all - F etch  theory , sim ple  problem s

1

C lassif ic a tio n  o f  c rysta l im perfec tions: - types o t d islocation  
-  e ffec t o f  p o in t d e fec ts  on  m echanical p roperties - fo rest o f  
'd is lo ca tio n  ro le  o f  su rface  defects on crack initiation.

1

— -------------------------------
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Semester
I*. XII III.
Marks

1 5 %

15%
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B u rg e rs  v e c to r  -d is lo c a t io n  so u rce , s ig n if ic a n ce  o f  F rank  
R ead  so u rc e  in m eta ls  d e fo rm atio n  - C o rre la tio n  o f  
d is lo c a tio n  d e n s ity  w ith  s tren g th  and n an o  co n cep t, 
a p p lic a tio n s .

1

S ig n if ic a n c e  h ig h  an d  low  an g le  g rain  b o u n d a rie s  on 
d is lo c a tio n  -  d r iv in g  fo rce  fo r g rain  g ro w th  and a p p lica tio n s  
d u r in g  h e a t tre a tm e n t.

1

P o lish in g  an d  e tc h in g  to  d e te rm in e  the m ic ro s tru c tu re  and  
g ra in  s ize . 1
F u n d a m e n ta ls  an d  c ry sta l s tru c tu re  d e te rm in a tio n  by X -  
ray  d iff ra c tio n , s im p le  p ro b lem s -S E M  an d  T E M . 1

D iffu s io n  in so lid s , F ic k 's  law s, m ech an ism s, ap p lica tio n s  
ol d iffu s io n  in  m ec h a n ic a l en g in ee rin g , s im p le  p ro b lem s.

1

FIRST INTERNAL EXAMINATION

III

P h ase  d iag ra m s: - L im ita tio n s  o f  pu re  m eta ls  and  need  o f  
a llo y in g  - c la s s if ic a tio n  o f  a llo y s, so lid  so lu tio n s, H u m e 
R o th e ry 's  ru le  - eq u ilib r iu m  d iag ram  o f  co m m o n  ty p es  o f  
b in a ry  sy s te m s: f iv e  ty p es .

2

15%

C o rin g  - le v e r  ru le  an d  G ib b 's  phase  ru le  - R eac tio n s: - 
m o n o te c tic , e u te c tic , eu te c to id , p e ritec tic , p eritec to id .

1

D eta iled  d isc u s s io n  o n  Iro n -C arb o n  eq u ilib riu m  d iag ram  
w ith  m ic ro s tru c tu re  and  p ro p ertie s  ch an g es in au sten ite , 
led e b u rite , fe rr ite , c e m e n tite , sp ecia l fea tu res  o f  m arten s ite  
tra n s fo rm a tio n , b a in ite , sp h e ro id ite  etc.

1

H e a t tre a tm e n t: - D e fin itio n  and  n ecessity  -  T T T  fo r a 
e u tec to id  iro n -c a rb o n  a lloy , C C T  d iag ram , ap p lica tio n s  - 
a n n e a lin g , n o rm a liz in g , h a rd en in g , sp h ero id iz in g .

1

T e m p e r in g :-  a u s te rm p e rin g , m artem p e rin g  and au sfo rm in g  
- C o m p a ra tiv e  s tu d y  on  d u c tility  and  s tren g th  w ith  stru c tu re  
o f  p ea rlite , b a in ite , sp h ero d ite , m arten s ite , tem p ered  
m a rte n s ite  and  a u sfo rm in g .

1

H a rd e n ab ility , Jo m in y  en d  q u en ch  test, ap p lica tio n s- 
S u rface  h a rd e n in g  m eth o d s :-  no change in su rface  
c o m p o s itio n  m e th o d s  :- F lam e, induction , laser and  e lec tron  
beam  h a rd e n in g  p ro cesse s-  ch an g e  in su rface  co m p o sitio n  
m eth o d s  x a rb u r iz in g  an d  N itrid in g ; ap p lica tio n s.

2
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IV

C old working: Detailed discussion on strain hardening; 
recoveiy; re-rystallization, eftect of stored energy; re
el n stallization temperature - hot working Bauschinger effect 
and attributes in metal forminu. _________

Types of Strengthening mechanisms: - work hardening, 
equation - precipitation strengthening and over ageing- 
d is j i ersion hardening,

Alloy steels:- Effects of alloying elements on steel: 
dislocation movement, polymorphic transformation 
temperature, alpha and beta stabilizers, formation and 
stability of carbides, grain growth, displacement of the 
eutectoid point, retardation of the transformation rates, 
improvement in corrosion resistance, mechanical properties
Nickel steels, Chromium steels etc. - Enhancement of steel 
properties by a’dding alloying elements: - Molybdenum, 
Nickel, Chromium, Vanadium, Tungsten, Cobalt, Silicon, 
Copper and Lead. ______________________
High speed steels:- Mo and W types, effect of different 
alloying elements in HSS
Cast irons: Classifications; grey, white, malleable and 
spheroidal graphite cast iron etc, composition, 
microstructure, properties and applications.
Principal Non ferrous Alloys: - Aluminum, Copper, 
Magnesium, Nickel, study of composition, properties, 
applications, reference shall be made to the phase diagrams 
whenever necessary.

SECOND INTERNAL EXAMINATION

15%

15%

Fatigue: - Stress cycles -  Primary and secondary stress 
raisers - Characteristics of fatigue failure, fatigue tests, S-N
curve.
Factors affecting fatigue strength: stress concentration, size 
effect, surface roughness, change in surface properties, 
surface residual stress. ______
Ways to improve fatigue life -  effect of temperature on 
fatigue, thermal fatigue and its applications in metal cutting
Fracture: -  Brittle and ductile fracture -  Griffith theory of 
brittle fracture -  Stress concentration, stress raiser -  Effect 
oI p Iastic deformation on crack propagation
transgranular, intergranular fracture - Effect ot impact 
loading on ductile material and its application in forging, 

.implications - Mechanism of fatigue failure.____________

20%
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Structural features o f fatigue: - crack initiation, growth, 
propagation - Fracture toughness (definition only) - Ductile 
to brittle transition temperature (PUTT) in steels and 
structural changes during PUTT, applications.

1

Creep: - Creep curves -  creep tests - Structural change:- 
deformation by slip, sub-grain formation, grain boundary
slidingC _ _

1

VI

Mechanism ol creep deformation - threshold for creep, 
prevention against creep - Super plasticity: need and 
applications

1

Composites:- Need o f development o f composites - 
geometrical and spatial Characteristics o f particles -  
classification - fiber phase: - characteristics, classifications - 
matrix phase:- functions -  only need and characteristics o f  
P M C , MMC, and CMC -  applications o f composites: 
aircraft applications, aerospace equipment and instrument 
structure, industrial applications o f composites, marine 
applications, composites in the sporting goods industry, 
composite biomaterials..

2

Modern engineering materials: - only fundamentals, need, 
properties and applications of, intermetallics, maraging 
steel, super alloys, Titanium -  introduction to nuclear 
materials, smart materials and bio materials.

2

Ceramics .-coordination number and radius ratios- A X , 
A „ ,X P, A mB mX p type structures -  applications.

1

Question Paper Pattern
Total marks: 100, Time: 3 hrs
The question paper should consist of three parts
Part A
4 questions uniformly covering modules I and II. Each question canies 10 marks 
Students will have to answer any three questions out ot 4 (3X10 marks =30 marks)

4 questions uniformly covering modules III and IV. Each question carries 10 marks 
Students will have to answer any three questions out of 4 (3X10 marks =30 marks)

P artC  _ . .
6 questions uniformly covering modules V and VI. Each question carries 10 marks
Students will have to answer any lour questions out ol 6 (4X10 marks -40 marks)

N o te :  In all parts, each question can have a maximum of four sub questions, if needed.
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I
Course No, | Course Name L-T-P-C red its

Year of 
Introduction

ME220 MANUFACTURING TECHNOLOGY 3-0-0-3 2016

Prerequisite: Nil
Course Objectivcs:-
1. To give an exposure to different techniques of casting and molds required.
2. To provide an exposure to different rolling processes and different rolled products
3. To familiarize with different forging methods, cautions to be adopted in die design.
4. To give an introduction to various work and tool holding devices used in manufacturing.
5. To introduce to the bending, shearing and drawing processes of sheet metal working and 

allied machines,
6. To give an understanding of welding metallurgy and weldability and to introduce various
_  metal jo ining techniques.______________________________________________________

SYLLABUS
Casting -patterns - Cores -  Gating -  Risering -  Defects in Castings - Rolling -Defects in 
Rolled parts- forging -  Coining -  Heading -  Piercing -Die Design- Extrusion Process- 
Extrusion Delects -  Drawing Process -Principles of Location -Principles of Clamping -  Types 
of Clamp -Sheet metal characteristics -Deep drawing -Spinning -Definition of Welding -  
Weldability -  Solidification of Weld Metal -  Heat Affected Zone -  Welding Defects - Gas 
Welding -A rc  Welding - Ultrasonic Welding -  Friction Welding -  Resistance Welding — 
Brazing- Soldering.______________________________________________________________

Expected outcomes: At the end of the course the students will be able to
1. Acquire knowledge in various casting processes and technology related to them.
2. Understand the rolling passes required for getting required shapes of rolled products.
3. Discuss important aspects of forging techniques
4. Discuss sheet metal working processes and their applications to produce various shapes and 

products.
5. Acquire knowledge in various types of welding processes.

Text boo Its:-
1. Amitabha Ghosh and Ashok Kumar Mallick, Manufacturing Science Affiliated East 

West Press Ltd, New Delhi. 2002
2. S.Kalpakjian and Steven R Schimid, Manufacturing Engineering and Technolog)-, 

Pearson,2001
Reference books:-

1. RAO, Manufacturing Technology-Vol 2 3e, McGraw Hill Education India, 2013
2. RAO, Manutacturing Technology-Vol 1 4e, McGraw Hill Education India, 2013
3. Cyril Donaldson and George H LeCain, Tool Design.TMH
4. Handbook of Fixture Design -  ASTME
5.__Campbell J. S„ Principles of Manufacturing Materials and Processes, Tata McGraw 
__ H IELI Odd
<br Foundry' Technology, Elsevier, 2001

:— R-teliavdV- Heine, Carl R Loper, Philip C. Rosenthal, Principles of Metal Casting,

\%
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Tata McGraw-Hill Education, 2001
8 . Paul I )e garni a E and Ronald A. Kosher, Materials and Processes in Manufacturing, 

Wile} ,20? 11
9. P. N Rao.Manufacturing Technology Foundry, Forming and Welding, Tata McGraw- 

Hill Education,2011
10. HMT ProductionTechnology, leMcGraw Hill,2001_________ ________________
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Course Plan

Module Contents flours
Semester

Examination
Marks

I

Sand Casting -  Sand Molds-Types of Molding Sands and
Testing 1

Type of patterns - Pattern Materials 1

Cores -Types and applications -Sand Molding Machines 1

Gating System -  Risering 1
15%

Shell Mold Casting-Ceramic Mold Casting 1

I n v e s tm e n t  Casting -  Vacuum Casting -  Slush Casting 1

Pressure Casting -  Die Casting -  Centrifugal Casting 1

Design Considerations based on Various Shapes - Defects 
in Castings -  simple problems in casting

1

II

Principles of Rolling-Types of rolling mills, Mechanics of 
Flat Rolling 1

15%Roll Force and Power Requirement - Neutral Point
1

1

Hot and Cold Rolling 1

Defects in Rolled Plates - Rolling Mills 1

Ring Rolling -  Thread Rolling 1

Applications- Rolling of tubes, wheels, axles and I-beams 1

FIRST INTERNAL EXAM
Classification of forging -  Forging methods -  Forging 
under sticking condition

1

15%

— i M —

Precision Forging -  Coining -  Heading -  Piercing 1

III

Die Design:- Preshaping, Design Features, Draft Angles -  
Die Materials and Lubrication

1

c 0^ EN<,\
p i p i n g  Machines -  Forging Defects and tests 1

-----^

A
^ - \ i ( , n  Process - Hoi Extrusion -  Cold Extrusion 1

, % v-v ^ 2̂ v Imj^ici Extrusion -  Extrusion Defects -  Drawing Process, 
wire drawing process

1
x  \  *1 % % _J----r
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V

VI

Principles Location - Degrees of Freedom, 3-2-1 principle
of locating 1

Locating from Planes - Locating from Circular Surfaces 1

Concentric Locating - Principles of Clamping 1 15%

T\ pcs of Clamps - Strap Clamps
Slide Clamps - Swing Clamps - Hinge Clamps

1

Vacuum Clamping - Magnetic Clamping 1

SECOND INTERNAL EXAM
Sheet metal characteristics — Typical shearing

Bending Sheet and Plate -  Spingback - Bending Force

Press Brake Forming - Tube Bending

Stretch Forming - Deep Drawing

Rubber forming - Spinning 
Shear Spinning - Tube Spinning

Definition of Welding - Weldability -  Solidification of the 
We id Metal

Heat Affected Zone -  correlation of strength of welded 
joint with structure - Welding Defects

Gas Welding: -  Flame Characteristics

Equipment, fluxes and filler rods

Arc Welding -  Applications and Equipment

Electrodes

Shielded Metal Arc Welding -  Submerged Arc Welding

GT \W  -  Plasma Arc Welding
U1 ti asonic Welding -  Friction Welding
Resistance Spot Welding

Resistance Seam Welding -  Stud Welding -  Percussion 
Welding - simple problems in welding

Brazing:- Filler Metals, Methods - Soldering:-Techniques,
_\s of Solders and Fluxes

END SEMESTER EXAM

20%

20%
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Question Paper Pattern
Total marks: 00. Time: 3 hrs
The question paper should consist o f  three parts
Part A
4 questions n to rm ly  covering modules I and 11. Each question carries 10 marks 
Students wi u v e  to answer any three questions out o f  4 (3X10 marks =30 marks)

4 questions i ' ‘ormly covering modules 111 and IV. Each question carries 10 marks 
Students w:: • ve to answer any three questions out o f 4 (3X10 marks =30 marks)

6 questions o .form Iy covering modules V and VI. Each question carries 10 marks 
Students wil -ve to answ er any four questions out o f  6 (4X10 marks =40 marks)

Note: In ali each question can have a maximum o f four sub questions, if  needed.

Part B

PartC

5



Course Course Name L-T-P - Year o f
code Credits Introduction

ME301 MECHANICS OF MACHINERY 3-1-0-4 2016
Prerequisite Nil
Course Objectives
l o  provide knowledge on kinematics ol'selected mechanisms, design o f cams, theory and
analysis o l gears, gear trains and synthesis of mechanisms.________________
Syllabus

Introduction to kinematics and mechanisms - different mechanisms, displacement, velocity, and 
acceleration analysis. Cam and followers - displacement, velocity, and acceleration analysis, 
cam profile synthesis. Gears -  law of gearing, interference, gear trains, applications. Kinematic 
synthesis - dimensional synthesis, graphical synthesis, position synthesis, analytical synthesis, 
case study.

Expected outcome
The students will be able to solve practical problems related to kinematics of mechanisms_______

Text Books:
1. Ballaney P. L.. Theory of Machines and Mechanisms, Khanna Publishers,2005
2. S. S. Rattan, Theory o f  Machines, Tata Me Graw Hill,2009

References:
1. C. E. Wilson, P. Sadler, Kinematics and Dynamics of Machinery, Pearson Education,2005
2. D. H. Myskza. Machines and Mechanisms Applied Kinematic Analysis, Pearson

Education,2013
3. G. Erdman. G. N . Sandor, Mechanism Design: Analysis and synthesis Vol I & II, Prentice 

Hall of India, 1984.
4. Ghosh. A. K. Malik. Theory of Mechanisms and Machines, Affiliated East West Press, 1988
5. J. E. Shigley, T J .  Uicker. Theory of Machines and Mechanisms, McGraw Hill,2010

Course Plan



Analysis ol tangent cam with roller follower and circular cam 
" id) llal lollower 6

1 nirodaction to polynomial cams. 2

IV

Ucars - terminology of spur gears -  Itiw of Gearing - involute 
spur gears involutomotry - contact ratio - interference - backlash - 
gc u staudaidi/.alion - intcrchangahility 4

15%

Non-standard gears, centre distance modification, long and short 
addendum system. - internal gears - theory and details of bevel,
helical and worm gearing

4

SECOND INTERNAL EXAMINATION

V

tiear trains - simple and compound gear trains - planetary gear 
trains differential -solution of planetary gear train problems -
applications 5

20%

Kinematic synthesis ( planar mechanisms) - tasks of kinematic 
synthesis -  type, number and dimensional synthesis -  precision
points

4

VI

Graphical synthesis for motion - path and prescribed timing -
I unction generator 3

20%

2 position and 3 position synthesis -  overlay Method 3
Analytical synthesis techniques, Freudenstein's equation -  
complex number methods - one case study in synthesis of
mechanism. 4

END SEMESTER EXAM

Q U E S T I O N  P A P E R  P A T T E R N :

M axim um  murks: 1 0 0  T i m e :  3 h r s

The question paper should consist of three parts 
Part A
There should be 2 questions each irom module I and II 
Each question carries I0 marks
Students will have to answer any three questions out of 4 (3XI0 marks =30 marks)

Thereshould be 2 questions each from module III and IV 
Each question carries I0 maiks
Students w ill have to answer any three questions out of 4 (3X10 marks =30 marks)

P s r t  ^
Jhsre should be 3 questions each from module V and VI

answer any lour questions out o f  6 (4X 10 marks =40 markp)

!  o t c  uitt lla rts  each question can have a maximum of four sub questions
I - r  V %  S

U l \ \ V  f e j  PRINCIPAL

. - nni necnr i ' j  a Ot\ ‘"J V3 0  U /jS  /
Engineering a'v -
A 3,, .path W u ™



Course
code

Course Name L-T-P-
Credits

Year of 
Introduction

ME303 M ACHINE TOOLS AND DIGITAL 
MANUFACTURING 3-0-0-3 2016

Prerequisite: Nit
Course Objectives: I he main objectives of this course are

1. To introduce students to the scientific principles underlying material behavior during 
manulacturing processes so as to enable them to undertake calculations o f  forces, tool 
stresses and material removal rates.

2. To understand \ ai ions machine tools such as lathe, drilling machine, reciprocating machines 
etc. and their operations.

3. To impart know ledge of appropriate parameters to be used for various machining operations.
4. lo  develop k n o w l e d g e  on the importance of milling grinding and super finishing in metal 

cutting process.
5. To introduce the fundamentals of digital manufacturing.

Syllabus

Introduction to metal cutting, Mechanism of metal removal, Merchants theory, Frictional forces 
in metal cutting. Thermal aspects of machining. General purpose machine tools, Principle and 
operation of lathe, Drilling machines, Reciprocating machines, Milling machines, Grinding 
machines. Super finishing operations, Semi-automatic machine tools, Single and multi-spindle 
machines. Introduction to digital manufacturing and digital manufacturing science.

Expected outcomes:
The students w ill be able lo
1. Analyze v a r io u s  m a c h in in g  process and calculate relevant quantities such us velocities, 

forces and powers.
2. Identify and explain the function of the basic components of a machine tool.
3. Understand tite limitations of various machining process with regard to shape formation and 

surface texture.
4. Apply cutting mechanics to metal machining based on cutting force and power consumption.
5. Understand the use of various machine tools and their fields of application.
6. U n d e r s ta n d  the p r in c ip le  a n d  applications of grinding and super finishing operations.
7. Get a basic knowlcdue on the importance of digital manufacturing.________________________

Text books
1. Chapman W. A J., Workshop Technology, Viva books (P) Ltd,1988
2. IIM I . P r o d u c t io n  Technology, Tata McGraw-Hill,2001
3. Zude Zhou. Shane (Shengquan) Xie and Dejun Chen, Fundamentals of Digital

M a n u la c tu r in g  Science, Springer-Verlag London Limited,2012

P R I N C I P A L
Neh-u College of

Engineering anri Research Centre 
P3riipacly TluraviKvam ala ThriSour Ot

Pin 680 5In Kerala

1



Reference banks
1. Acharkan N. Machine Tool Design Vol. I lo 4, MIR Publication,2000
2. Chcrno\. Machine loots. M IR  Publication,!084
3. Ghosh A  \ i k I M alic V  K., Mmuifacluring Science, Hast West Press, 2010
4. Hajra c la udarv, i icincnts ol workshop technology, Vol I & II, Media Publishers, 2010
5. Lihui Wane raid Andrew Veil Cliing Nee, Collaborative Design and Planning for Digital

Manufacturing. Spi mger-Verlag London Limited, 2009
6. Malkin Stephen, Mi auling Technology: Theory and Applications o f Machining with

Abrasives. Industrial press. 2008
7. Poul Dc Marmo, .1.1 TIack. R.A.Kosher, Materials and Processes in Manufacturing, Prentice

Hall of India Pvt. ! td. 1997.

Module

II

Contents Hours

End
Sem.

Exam.
Marks

l n i r o u u e t i o n  to  m e ta l  cutting: Tool nomenclature — Attributes of 
e a c h  to o l  n o m e n c l a t u r e  -  Attributes of feed and tool nomenclature

| on sui face  r o u g h n e s s  obtainable
1

15%

O r t h o g o n a l  a n d  o b l iq u e  cutting - Mechanism of metal removal -  
1 l i m a n  a n d  s e c o n d a r y  deformation shear zones 1

Mechanism o f  chip formation -  Types of chips, need and types of
c h ip  b r e a k e r s  -  M e r c h a n t ’s theory 1

A n a l y s i s  o f  cutting forces in orthogonal cutting- Work done,
p o w e r  r e q u i r e d  (simple problems) 1

f r ic t io n  f o rc e s  in m e ta l  cutting -  development of cutting tool
m a te r i a l s

1

Thermal a s p e c t s  of machining -Tool wear and wear mechanisms 1
j F a c to r s  affecting tool life- Economics of machining (simple

p r o b le m s )
C u l l i n g  f lu id s

1
1

( i o n o i a i  i ui p o s e  m a c h in e  tools -  Principle and operation of lathe-
T \  pe> o f  l a th e s  and s i / e  specification

1

15%

C  ork  h o ld in g  parts of lathes and their functions -  Main operations 1
! tpci t u r n im :  a n d  th re a d  cutting — Attachments 1
1 l d n u i  iii: h a m s m s .  Apron mechanisms 1

V r i i l i i i ^ M a  J u n e s  -  1 vpes -  Work holding devices 1
io ld in  d e v ic e s  -  Drill machine operations 1

h D r i l l in g  m a c h i n e  to o ls  -  Twist drill nomenclature- cutting forces
! in drillin'.'

1

M R S  | INTERNAL EXAMINATION
R e c i p i o c a i i n g  m a c h in e s :  Shaping machines -  Types -  Si/e -

p. nu ipal p n i ■ M e c h a n i s m
1 15%

O i i j S o l d m c  d e v ic e s  -  Operations performed -  Tools 1

*  3 T n vV*
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IV

VI

(-'lilting s| v o  i Iced ;u k I depth o f a il - Machining lime.
Sloding machines -  Types -  Size -  Principal parts -  Mechanism -
\\ oi k holdinc devices
Operations performed -  Tools -  (.'titling speed, feed and depth of
cut
I’kming m.tel Hies Types -  Size -  Principal parts ~  Mechanism -
Work holding devices
O eratiom perldrmed -  Tools -  Culling speed, feed and depth o f
cut Machining time- Surface roughness obtainable. _________
Milling machines -  Types -  Principal parts -  Milling mechanism
W ; v luildim devices -  Milling machine attachments

J ]  >pes ol nulling cullers -  Elements o f plain milling cutters
Nome icIauiK ( tilting forces in milling -  Milling cutter materials
l i m illing, d.m n milling and face milling operations
Caiculalion o f  machining time

[  Indexing -  Simple indexing -  Differential indexing
SECO ND INTERNAL EXAM INATION

V,rinding machines -  Classification -  Operations -  Surface,
I c ylindri cal and cent re I ess grinding

Grinding mechanisms -  Grinding wheels: Specification -  types o f
ahra$i\es. main size

L

T \p es  o f  I'Oiid, grade, structure -  Marking system o f grinding
_wheels -  Selection o f  grinding wheels____________________________
Glazing and loading o f wheels -  Dressing and Truing o f grinding
ui i eJ  surface roughness obtainable

! Superlinishing operations: Lapping operation- Types o f hand 
lapping -  Lapping machines -  Types o f honing -M ethods o f
honing_____ ____________________________________________________
1 \ pes o f  honing stones -  Honing conditions -  Cutting fluids -  

T \  pes o f  broaches -  Force required for broaching -  Surface 
roughness obtainable in lapping, honing and broaching operations.
'Semi-automatic machine tools -  Turret and capstan lathes. 
Automatic machine tools -  Single and multi-spindle machines.

Tim eduction to Digital Manufacturing: Concepts and research and
de\ elopmeiit status o f  digital manufacturing_______ _______________
DelTniTon of digital manufacturing -  Features and development o f
digital manufacturing. ______________________ ______ ________ _
T hom . s\stem  o f  digital manufacturing science: Operation Mode
iii.u X.ehi! /c .u r co f Diuital Manufacturing System_________________
OperTion i . Terence mode o f digital manufacturing system -  
Architecture if digital manufacturing system______________________
Model tm1 i iits >r\ and method o f digital manufacturing sc ience _
( mie.il' modeling theories and technologies o f  digital
TTTrmuiaclU! iciiee

m of digita] manufacturing science -  Basic

1 5 %

H

20%

20%

p r i n c i p a l
Metru Colleyo of 
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a i - h i u  e t U K  n o d e l  o! d i g i t a l  m a i m  1 acturinu system.
I N I )  S E M E S T E R  E X A M

Question Paper Pattern
Maxim.tin marks: 1(10 Time: 3 hrs

1'he question paper svs.kl consist of three parts 

Part A
Fhere sho ... t v  2 . . .  >tions e a c h  from module I and II 
Each q u e s t .  >n carries >) m a rk s
Students w i! e a tswer any three questions out of 4 (3X10 marks =30 marks)

Part B
There shot, a .v 2 q>a 'lions each from module ill and IV 
Each quest , n carries ;0 marks
Students w mi !i.:\e < answer any three questions out of 4 (3X10 marks =30 marks)

Part C
There shornd lv 3 c o i t io n s  each from module V and VI
Each questi -n carries .0 marks
Student^' ;.,:swer any four questions out of 6 (4X10 marks =40 marks)

Note: in a! vr.> e:,o. question can have a maximum of four sub questions



Course emit ( mu se Nnniv L-T-P- 
C red Its

Year of 
Introduction

M E304 DY NAMICS OE MAC’ll IN ERY 2-1-0-3 2016

Prerequisite: Ml.301 Me. i,allies of Machinery 
Course Objoi is .

• I '* 1 2 3 4 5 6 nnpari la."\vlcdge on force analysis of machinery, balancing of rotating and 
rccip|n..,iiiii:> masses. Gyroscopes, I Energy Muctuation in Machines.

• lo mu 'lines- ilie fundamentals in vibration, vibration analysis of single degree of
Ire doin >s Mem

• lo mul. o mu.! ihe physical significance and design of vibration systems with desired
COlUl it i> >1 i'>

Syllabus
force analysis <>i machinery - sialic and dynamic force analysis of plane motion mechanisms. 
Flywheel anal\ as Malic and dynamic balancing - balancing of rotating masses, gyroscopic couples. 
Vibrations lice \ ibra'fms of single degree freedom systems, damping, forced vibration, torsional 
vibration.

Expected o u tc o m e :
The students will be able in

1. Develop ibe design and practical problem solving skills in the area of mechanisms
2. Understand the ha .n s of vibration and apply the concepts in design problems of 

mechanisms.
Text Books:

1. Bullanev P I I lieory ol'Machines, Khanna Publishers, 1994
2. S. v  Kalian. I lieorv of Machines, Tata McGraw Hill, 2009
3. V. I\ Singh ’! beory of Machines, Dhanpat Rai,2013

References :

1. E Wil „m. I’. Sadler. K in e m a t ic s  and Dynamics of Machinery, Pearson Education, 2003
2. Ghosh V K. Malik,  Theory of Mechanisms and Machines, Affiliated East West Press,

2 0 0 3
3 . | |  \ |  k/a la limes'and Mechanisms Applied Kinematic Analysis, Pearson Education,

4e. 21) I
4. | h.i .menko i n namics of Machinery, John Wiley, 1995
5 . J. | sha.de’ . h J . Uicker, Theory of Machines and Mechanisms, McGraw Hill,1995
6 . W I .Thompson. Theory of vibration, Prentice Hall,1997

PRINCIPAL
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( 'onm« IMmi

Moduli' ( (HI 1 t*l» (S Hours
End
Seni.
Exam
Marks

1

F m  in* ii.Mi i "  i . . K c  analysis in mechanisms - static force analysis 
(••'Hi ' i.ii mil. > ills > - graphical methods 4

1 5 %
M a u i '  .i il, method o f  virtual work - analysis with sliding and
pm : |. ! 1 ■ n 3

11

_________

1 )n 1 • ■ lo o  ana lys is .  Inertia force and inertia torque. D’Alemberts 
P*'iiK ij ile ;i :.;i .s ,r. ol mechanisms (four bar linkages only),
cqm\ . i f  ... O'. ,i. mieal systems

4
1 5 %

1 ‘" * o  d\ r .. pur- helical - bevel and worm gearing 3
FIRST INTERNAL EXAM

III

H> and'  n .  - balancing - static and dynamic balancing -
halm s iii". >ii m.. es rotating in several planes 4

1 5 %Bai.ni.;! rd , iprocating masses - balancing o f multi-cylinder in 
line eni'.i; es ' engines - balancing of machines 3

IV

C i\ r<.■ eop iseopic couples
3

1 5 %
Ciyro eopi a c i i .M  on vehieles-two wheelers, four wheelers, air planes 
and i " g  Stabiliiv of an automobile -  stability of a two wheel vehicle
t-Slabiii/ii'io'i o; .hip.

4

SECOND INTERNAL EXAM

V

Inn i . lioi. ibrations -  free vibrations of single degree freedom
system-, -energy Method 2

20%
F'n ;.11:;; . d and damped free vibrations -  viscous damping -  critical 
daiopm. - iogarithmic decrement - Coulomb damping -  harmonically
e \ c .tad  ibrtii iwus

3

Re ;■ at ol ai, undamped and damped system -  beat phenomenon -
Iran .miadbil'u. 2

VI

V.',:i: i n - oi -nJi s  -  critical speed - free torsional vibrations -  self 
ev ;'t.r : and lability analysis - vibration control - vibration isolation
— \ i! •; .•[• n a! . 'fbers

4

—

20%
In i; an ! , , multi-degree freedom systems - vibration 
me ,. litei •cederomeler -  seismometer -  vibration exciters

oJ

l
END SEM ESTER EXAM



Question Paper Pattern

M axim um  im ous: ;«io T im e: 3 hrs

The question pa x  s; mild consist of  three parts 

Part A
There should lx 2 questions each from module I and II
Each question carries 10 marks
Students will ha e m ans\, •, any three questions out o f  4 (3X10 marks =30 marks)

Part B
There should be 2 questions each from module 111 and IV
Each question carries !0 marks
Students will have t ausw any three questions out o f 4 (3X10 marks =30 marks)

P a r tC
There should be 3 questions each from module V and VI 
Each question c a r r k s  10 marks
Students will ha\ c o answ a any four questions out o f  6 (4X10 marks =40 marks)

Note: Each que. tio, can base a maximum o f four sub questions, if  needed.

-



Course
code Course Name L-T-P-

Crcdits
Year of 

Introduction

ME306 ADVANt ED MANUFAC TURING 
TECHNOLOGY 3-0-0-3 2016

Pit  requisite; ME 220 Manufacturing Technology, ME303 Machine Tools and Digital
Manufacturing ________________

Course Objectives
1. To introduce machining principles and processes in the manufacturing of precision 

components and products that use conventional and nonconventional technologies.
2. To give basic understanding o f the machining capabilities, limitations, and productivity of 

advanced manufacturing processes.
3. To describe how PLC’s operate and how they control automated equipment and systems
4. To demonstrate tool path simulations with CNC powered equipment
5. To introduce CNC programming_____________________________________________________

Syllabus:-
Powder Metallurgy- Programmable Logic Controllers- CNC- non-traditional and micro 
machining process - high velocity forming o f metals-material additional process.

Expected outcome:
The students will be able to

i. Become conversant with the non- traditional machining process and to appreciate the 
effect o f process parameters on the surface integrity aspects during the non- traditional 
machining process.

ii. Appreciate the use o f an EDM as a non traditional method o f machining complex and 
hard materials.

iii. Prescribe a laser materials processing technique suitable for a given product with 
material, size, precision, and surface quality requirements.

iv. Program and operate a CNC mill and lath&O
v. Select the tool material and machining process parameters.

Text books/References
1. ASTME, High velocity forming of metals, PHI, 1968.
2. Davies K and Austin E.R, Developments, ja high speed metal forming, the machinery 

publishing Co, 1970.
3. Ibrahim Zeid, R Sivasubrahmanian CAD/CAM; Theory & Practice, McGraw Hill 

Education, 2009
4. Jain V.K., Introduction to Micromachining, Narosa publishers,2014
5. M.P. Groover, E.M. Zimmers, Jr. CAD/CAM; Computer Aided Design and Manufacturing, 

Prentice Hall oflndia, 1987
6. Petruzella Frank.D., Programmable logic controllers,McGrow Hill,2016
7. Yoram Koren, Computer control of manufacturing systems, TMH,2006

P R I N C I P A L
Nelvui College of

Engineering and Research Centre
n.vef.'jcn T.-:in:vi\va:n3n Triers ail* Cl



Course Plan
End

Module Contents Hours Sem.
Exam.
Marks

Introduction: Need and comparison between traditional, non- 
traditional and micro & nano machining process. 1

Powder Metallurgy: Need of P/M - Powder Production methods:- 
Atomization. electrolysis, Reduction of oxides, Carbonyls 
(Process parameters, characteristics of powder produced in each 
method).

1

Powder characteristics: properties of fine powder, size, size 
distribution, shape, compressibility, purity etc. 1

I

Mixing -  Compaction:- techniques, pressure distribution, HEP & 
CIP. 1

15%
Mechanism of sintering, driving force for pore shirking, solid and 
liquid phase sintering - Impregnation and Infiltration Advantages, 
disadvantages and specific applications of P/M.

1

Programmable Logic Controllers (PLC): need -  relays - logic 
ladder program -timers, simple problems only. 1

Point to point, straight cut and contouring positioning - 
incremental and absolute systems -  open loop and closed loop 
systems - control loops in contouring systems: principle of 
operation.

1

DDA integrator:-Principle of operation, exponential deceleration 
-liner, circular and complete interpolator. 1

NC part programming: part programming fundamentals - manual 
programming - 1

NC coordinate systems and axes — sequence number, preparatory 
functions, dimension words, speed word, feed world, tool world, 
miscellaneous functions -

1

n Computer aided part programming:- CNC languages -  APT 
language structure: geometry commands, motion 1 15%

commands, postprocessor commands, compilation control 
commands

1

Programming exercises: simple problems on turning and drilling 
etc - machining centers- 5 axis machining {At least one 
programming exercise must be included in the end semester 
University examination).

2

FIRST INTERNAL EXAMINATION

PKINCI
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III

Electric Discharge Machining (EDM):- Mechanism o f metal 
removal, dielectric fluid, spark generation, recast layer and 
attributes o f  process characteristics on MRR, accuracy, IIAZ etc, 
Wire EDM, applications and accessories.

3

Ultrasonic M achining (USM):-mcchanics o f cutting, effects o f  
parameters on amplitude, frequency o f vibration, grain diameter, 
slurry, tool material attributes and hardness o f work material, 
applications.

2 15%

Electro chemical machining (ECM):- Mechanism o f metal 
removal attributes o f process characteristics on MRR, accuracy, 
surface roughness etc, application and limitations.

1

IV

Laser Beam Machining (LBM), Electron Beam Machining (EBM), 
Plasma arc Machining (PAM), Ion beam Machining(IBM) - 
Mechanism o f metal removal, attributes o f  process characteristics 
on MRJR, accuracy etc and structure o f  HAZ compared with 
conventional process; application, comparative study o f  
advantages and limitations o f  each process.

3

15%

Abrasive Jet Machining (AJM), Abrasive Water Jet Machining 
(AW JM ) - Working principle, Mechanism o f  metal removal, 
Influence o f  process parameters, Applications, Advantages & 
disadvantages.

3

SECOND INTERNAL EXAM INATION

V

High velocity forming o f  metals:-effects o f  high speeds on the 
stress strain relationship steel, aluminum, Copper -  comparison o f  
conventional and high velocity forming methods- deformation 
velocity, material behavior, stain distribution.

3

20%Stress waves and deformation in solids -  types o f  elastic body 
waves- relation at free boundaries- relative particle velocity. 2

Sheet metal forming: - explosive forming:-process variable, 
properties o f  explosively formed parts, etc.

2

Electro hydraulic forming: - theory, process variables, etc, 
comparison with explosive forming. 1

V I

Micromachining: Diamond turn mechanism, material removal 
mechanism, applications. 1

2 0 %

Advanced finishing processes: - Abrasive Flow Machining, 
Magnetic Abrasive Finishing.

2

Magnetorheological Abrasive Flow Finishing, Magnetic Float 
Polishing, Elastic Emission Machining. 3

Material addition process:- stereo-lithography, selective laser 
sintering, 3D Printing, fused deposition modeling, laminated 
object manufacturing, , laser engineered net-shaping, laser 
welding, LIGA process.

2

P R I N C I P A L
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Question Paper Pattern
Maximum marks: 100 Time: 3 hrs

The question paper should consist of three parts

Part A % i * r \  i  - i1 L J f \  1 t ; \ 1 \  ;•*
There should be 2 questions each from module I and II 
Each question carries 10 marks
Students will have to answer any three questions out of 4 (3X10 marks =30 marks)

Part B \ \  • . >
There should be 2 questions each from module III and IV 
Each question carries 10 marks
Students will have to answer any three questions out of 4 (3X10 marks =30 marks)

Part C
There should be 3 questions each from module V and VI 
Each question carries 10 marks
Students will have to answer any four questions out of 6 (4X10 marks =40 marks)

Note: Each question can have a maximum of four sub questions, if needed.

\ Ccr\t»t?
is^ur O'
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( nurse code ('nurse Name L-T-P- 
C red its

Year of 
Introduction

ME308 COMPUTER AIDED DESIGN AND ANALYSIS 3-0-0-3 2016
'rcrcqulsltc: MF.201 Mechanics of solid**
Course Objectives:
l To impart basic knowledge on Computer Aided Design methods and procedures
2. To introduce the fundamentals o f  solid modelling
3. lo  introduce the concepts o f  finite element analysis procedures.
Syllabus
Introduction to CAD/CAM, Basics o f  geometric and solid modeling, transformation, representation 
points, lines, surfaces and solid models. Introduction to finite element analysis, solution procedures, 
interpolation, isoparametric formulation, applications.

Expected outcome:
The students will be able to
l Gain a basic knowledge on Computer Aided Design methods and procedures
2. Understand the fundamentals o f  solid modelling
3. Have a basic knowledge in finite element analysis procedures.

Text Books:
1. M.P. Groover, E.M. Zimmers. Jr.CAD/CAM; Computer Aided Design and Manufacturing,

Prentice Hall oflndia, 1987
2. T. R. Chandrupalla and A. D. Belagundu, Introduction to Finite Elements in Engineering, Pearson 

Education, 2001

References:
1. Chris Mcmahon and Jimmie Browne - CAD/CAM -  Principle Practice and Manufacturing 

Management, Addision Wesley England, 1998
2. D. F. Rogers and J. A. Adams, Mathematical Elements in Computer Graphics, McGraw- 

Hill,1990
3. Dary l Logan. A First course in Finite Elemeftt Method, Thomson Leaming.2007
4. David V Hutton. Fundamentals o f Finite Element Analysis, THM.2003
5. Donald Hearn, M. Pauline Baker and Warren Carithers, Computer Graphics with open GL, 

Pearson Education,2001
6. Grigore Burdea, Philippe Coiffet, Virtual Reality Technology, John Wiley and sons.2003
7. Ibrahim Zeid, CAD/ CAM Theory and Practice. McGraw Hill,2007
8. P. Radhakrishnan and S. Subramanyan, CAD ( CAM / C1M, New Age Int. Ltd.,200S



Course Plan

Module Contents Hours
End
Sem.
Exam
Marks

Introduction to CAD , Historical developments, Industrial look at CAD 
Comparison o f  CAD with traditional designing, Application o 
computers in Design

f 2

I Basics o f  geometric and solid modeling, Packages fo 
CAD/CAM/CAE/CAPP

r
1 15%

Hardware in CAD components, user interaction devices, desigr 
database, graphic Standards, data Exchange Formats, virtual Reality. 4

11

Transformation o f  points and line, 2-D rotation, reflection, scaling and 
combined transformation, homogeneous coordinates, 3-D scaling. 4

Shearing,rotation, reflection and translation, combined transformations, 
orthographic and perspective projections, reconstruction o f 3-D objects. 3

15%

FIRST INTERNAL EXAM

III

Algebraic and geometric forms, tangents .and normal, blending functions, 
reparametrization, straight lines, conics, cubic splines, Bezier curves and 
B-spline curves. 4

15%
Plane surface, ruled surface, surface o f revolution, tabulated cylinder, bi
cubic surface, bezier surface, B-spline surfaces and their modeling 
techniques.

3

IV

Solid models and representation scheme, boundary representation, 
constructive solid geometry. 3

15%
Sweep representation, cell decopifjqsition, spatial occupancy 
enumeration, coordinate systems for soli<fmodeling. 4

SECOND INTERNAL EXAM
Introduction to finite element analysis - steps involved in FEM- 
Preprocessing phase -  discretisation - types of elements 2

V
Formulation o f  stiffness matrix (direct method, 1-D element) - 
formulation o f  load vector - assembly o f global equations - 
implementation o f boundary conditions - solution procedure - post 
processing phase_________________________________________ _________

3
20%

Simple problems with axial bar element (structural problems only)_ 2

VI

 ̂ u

Interpolation -  selection o f interpolation functions - CS1 element - 
isoparametric formulation (using minimum PE theorem) -  Gauss- 
quadrature

b r. t---------------------------

4 20%
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Solution of 2D plane stress solid mechanics problems (linear static 
analysis) 3

END SEMESTER EXAM

Maximum marks: IDO
\

Question Paper Pattern

\
The question paper should 

Part A

consist of three parts1 lxl 1 V
There should be 2 questions each from module 1 and II 
Each question carries 10 marks
Students will have to answer any three questions out of 4 (3X10 marks =30 marks)

Part B
There should be 2 questions each from module III and IV 
Each question carries 10 marks
Students will have to answer any three questions out of 4 (3X10 marks =30 marks)

Part C
There should be 3 questions each from module V and VI 
Each question carries 10 marks
Students will have to answer any four questions out of 6 (4X10 marks =40 marks) 

Note: Each question can have a maximum of four sub questions, if needed.

Time: 3 hrs
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Connie
code

MK312 
Prerequisite: Nil 
Course Object Ives:

Course Name

METROLOGY AND INSTRUMENTATION

L-T-P-
Cred its 

3-0-0-3

Year of 
Introduction

2016

I o understand the working of linear nnd nngular measuring instruments.
I o  familiarise with the working o f  optical measuring instruments and fu n d a m e n ta ls  o f  
limits and limit gauges.
To give basic idea about vurious methods for measurement of screw thread and surface 
finish parameters.
To give an exposure to advanced measuring devices and machine tool metrology.
To provide students an overview of mechanical measurement systems and principle of 
instruments for motion and dimension measurement.
To provide basic idea about working principle and applications of devices for 
measurement of force and torque; strain and stress and temperature.__________________

Syllabus
Introduction to Metrology - Errors in Measurement- Basic standards of length - Linear 
Measurement, Comparators - Angular Measurement - Limits and Limit gauges - Optical 
Measuring Instruments - Screw thread measurement - Measurement of surface texture - Machine 
tool metrology - Coordinate Measuring Machine (CMM) and Machine Vision.
Introduction to Mechanical Measurement - Motion and Dimension measurement, Strain and 
Stress Measurement - Measurement of Force, Torque and Temperature Measurement.__________

Expected outcome:
The students will be able to

i.
ii.

in.
iv.

v.

Understand the working of linear and angular measuring instruments.
Know the fundamentals of limits and limit gauges, various methods for measurement of 
screw thread and surface roughness parameters and the working of optical measuring 
instruments.
Get an exposure to advanced measuring devices and machine tool metrology.
Acquire an overview of mechanical measurement systems and principle of instruments 
for motion and dimension measurement.
Get basic idea about working principle and applications of devices for measurement of 
force and torque; strain and stress and temperature._________________________________

Text books
1. Anand K Bewoor, Vinay A Kulkami, Metrology & Measurement, McGraw-Hill, 2009
2. Ernest O. Doebelin, Dhanesh N. Manik, Measurement Systems Application and Design, 

McGraw-Hill, 2004
3. Galyer J.F.W., Schotbolt C.R., Metrology for Engineers, ELBS,1990
4. Thomas G. Beckwith, John H. L., Roy D. M., Mechanical Measurements, 6/E , Pearson 

^Prentic&TJall, 2007

-ngine^
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Reference books
1. ASME, Hand book o f  Industrial Metrology, 1998
2. Hume K. J., Engineering Metrology, Macdonald &Co. Ltd., 1990
3. J.P.Holman, Experimental Methods for Engineers,Mcgraw-Hill, 2007
4. Sharp K.W.B., Practical Engineering Metrology, Sir Isaac Pitman & Sons Ltd., 1958

Course Plan

Module j j K  Contents X
1 *» \  } I J l  » l i j \ \ t \

Hours

End
Sem.

Exam.
Marks

I

Concept o f measurement-introduction to Metrology; Need for 
high precision measurements; Terminologies in Measurement- 
Precision, accuracy, sensitivity, calibration.

1

15%

Errors in Measurement, types o f errors, Abbe’s Principle. 1

Basic standards o f length- Line standard, End standards, 
Wavelength standard; Various Shop floor standards. 1

Linear Measurement -  Slip gauges, wringing, grades; Surface 
plate; Dial indicators; Height gauges and Vernier calipers. 1

Comparators- mechanical, electrical, optical and pneumatic. 1
Angular Measurement -  Bevel protractor; Sine Bar, principle and 
use o f  sine bar, sine centre; Angle gauges. 1

Sprit level; Angle Dekkor; Clinometers. 1

II

Limits and Limit gauges -  Making to suit, selective assembly, 
systems o f limits and fits; Types o f fits; Hole basis system and 
Shaft basis system.

1

15%

Standard systems o f limits and fits; Shaft and Hole system; 
Tolerance, allowance and deviation (as per BIS).

1

Simple problems on tolerance and allowance, shaft and hole 
system. t ' S t i l .

1

Limit Gauges -  GO and NO GO gauges; types o f limit gauges. 1
Gauge design - Taylor’s principle o f gauging; Gauge tolerance, 
disposition o f gauge tolerance, wear allowance.

1

Optical Measuring Instruments: - Benefits o f using light waves as 
standards; Monochromatic light; Principle o f Interference.

1

Interference band using optical flat, application in surface 
measurement.

1

Interferometers -  NPL flatness interferometer, Pitter-NPL gauge 
interferometer.

1

FIRST INTERNAL EXAMINATION

-- • fr ' -,4c t

Screw thread measurement -  Screw thread terminology; 
Measurement o f major diameter; Measurement o f minor or root 
diameter.

1

4^"
. 1 1 P

V easurernent ° f  pitch; Measurement of effective diameter with 
twp wire method and three wire method.

1

Measurement o f flank angle and form by profile projector and 1 -



OF

microscope.

III

Measurement o f surface texture -  Meaning o f surface texture, 
roughness and waviness; Analysis of surface traces, peak to valley 
height. R.M.S. value, Centre Line Average and Rn value, Rt, Rz 
etc.

I

Methods o f measuring surface roughness -  Stylus probe, 
Tomlinson surface meter, Talysurf; Terms used in surface 
roughness measurement -  assessment length, roughness width cut
off, sampling length and evaluation length.

1 15%

Interference method for measuring surface roughness -  using 
optical flat and interferometers.

1

Autocollimator, principle and use o f autocollimator. I
Machine tool metrology -  Alignment testing o f machine tools like 
lathe, milling machine, drilling machine.

1

Advanced measuring devices -  Laser interferometers. 1

IV

Coordinate Measuring Machine (CMM) -  Introduction to CMM; 
Components and construction o f CMM.

1

15%Types o f CMM; Advantages and application o f CMM 1
CMM probes, types o f probes -  contact probes and non contact 
probes

1

Machine Vision -  Introduction to machine vision, functions, 
applications and advantages o f machine vision.

1

Steps in machine vision 1
SECOND INTERNAL EXAMINATION

Introduction to Mechanical Measurement -  significance o f  
mechanical measurement; Fundamental methods o f measurement; 
Classification o f measuring instrument.

1

Stages in generalized measuring system -  Sensor-Transducer 
stage, Signal-Conditioning stage, Readout-Recording stage; Types 
o f input quantities; Active and Passive transducers.

1

V

Performance characteristic o f measuring devices -  
Static characteristics -  Accuracy,, Precision, Repeatability, 
Sensitivity, Reproducibility, Drift, Resolution, Threshold, 
Hysteresis, Static calibration.

1 20%

Dynamic characteristics- different order systems and their 
response-, Measuring lag, Fidelity, Dynamic error; Types o f errors 
in measurement.

1

Transducers -  Working, Classification of transducers. 1
Motion and Dimension measurement -  LVDT -  Principle, 
applications, advantages and limitations.

1

VI
Strain and Stress Measurement - Electrical resistance strain gauge 
- Principle, operation.

1

Measurement o f Force and Torque -  Strain-Gauge Load Cells, 
Hydraulic and Pneumatic load cells -  basic principle and three 
component force measurement using piezoelectric quartz crystal.

I

Torque Measurement -  Dynamometers -  Mechanical, Hydraulic 
and Electrical.

1

„ f̂ INo q  ̂
-----

Vibration measurement -  Vibrometers and Accelerometers -  Basic 
principles and operation.

1

-------- _____
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Temperature Measurement -  Use of Thermal Expansion -  Liquid- 
in-glass thermometers, Bimetallic strip thermometer, Pressure 
thermometers.

1 20%

Thermocouples -  Principle, application laws for Thermocouples, 
Thermocouple materials and construction, measurement of 
Thermocouple EMF.

1

Resistance Temperature Detectors (RTD); Thermistors; 1
Pyrometers (Basic Principles).

END SEMESTER EXAMINATION
i »

| r" ^ f ' | Question Paper Pattern j j ^  \  j

Maximum marks: 100 j | \  | I \  1 j s  | | y  Time: 3 hrs

The question paper should consist of three parts 

Part A
There should be 2 questions each from module I and II 
Each question carries 10 marks
Students will have to answer any three questions out of 4 (3X10 marks =30 marks) 

Part B
There should be 2 questions each from module III and IV 
Each question carries 10 marks
Students will have to answer any three questions out of 4 (3X10 marks =30 marks) 

PartC
TViprp shmilrl hp  ̂ mipctinnc parh frnm mnHnlp V  anrl VI



Course
code

Course Name L-T-P-
Credits

Year of 
Introduction

ME332 COMPUTER AIDED DESIGN AND ANALYSIS LAB 0-0-3-1 2016

Prerequisite: ME308 Computer aided design and analysis

Course Objectives:
• To provide working knowledge on Computer Aided Design methods and procedures
• To impart training on solid modelling software
• To imparl training on finite element analysis software

Syllabus
Introduction to solid modeling and Finite Element Analysis software.
Exercises on modeling and assembly.
a. Creation o f higher end 3D solid models.(minimum 3 models)
b. Creation o f assembled views of riveted joints, cotter joints and shaft couplings.

(minimum 3 models)
Exercises on the application o f Finite Element Method/Finite Volume Method to engineering
systems

a. Structural analysis, (minimum 3 problems)
b. Thermal analysis, (minimum 2 problems)
c. Fluid flow analysis, (minimum 1 problem)

Expected outcome:
The students will be able to

i. Gain working knowledge in Computer Aided Design methods and procedures
ii. Solve simple structural, heat and fluid flow problems using standard software

Points to note:
• Any appropriate solid modeling software (like CATIA, Solids Works, ProE, IDEAS, Siemens 

Solid Edge and NX, free software, etc.) and package (like ANSYS, Comsol Multi Physics, 
NASTRAN, ABAQUS, ADINA, Siemens Femap Nastran,free software etc.) may be used.

• Evaluation [ c ( j
Class exercises 60 marks
Regular class viva 10 marks
Final internal exam using software 30 marks 
All the above three evaluations are mandatory.

References Books: „ , .
1. Daryl Logan, A First course in Finite JElefnenttMethod, Thomson Learning, 2007
2. David V Hutton, Fundamentals o f Finite Element Analysis, Tata McGraw Hill,2003
3. Ibrahim Zeid, CAD/ CAM Theory and Practice, McGraw Hill, 2007
4. Mikell P. Groover and Emory W. Zimmer, CAD/ CAM -  Computer aided design and 

manufacturing, Pearson Education, 1987
5. T. R. Chandrupatla and A. D. Belagundu, Introduction to Finite Elements in Engineering, 

Pearson Education, 2012



r *• i — -
Coarse

c<Kje Coarse Name L-T-P- 
C red its

Year of 
Introduction

-------------------------
ME334 MANUFACTURING TECHNOLOGY

LABORATORY -  II
0-0-3-1 2016

Prerequbite: ME312 Metrolog>' and Instrumentation
Course Objectives:

•  To provide programming practice on CNC machine tools
• To impart knowledge on the fundamental concepts and principles o f metrology
• To explain the need o f  various modem measuring instruments and precision measurements

List of Experiments/Exercises:
1_______ ______ ____________________

Sessions

Exercise on grinding machine
■

1

Study and preparation o f program, simulation and exercise on CNC lathe:-tuming, 
step turning, taper turning, thread cutting, ball and cup turning etc. 2

Study and preparation o f program, simulation and exercise on CNC milling machine: 
- surface milling, pocket milling, contour milling etc. 2

Basics for mechanical measurements
Calibration o f  vernier caliper, micrometer and dial gauge etc.
Determination o f dimensions o f given specimen using vernier caliper, micrometer, 
height gauge, bore dial gauge etc.
Determination o f dimensions o f a rectangular, square, cylindrical specimens using 
slip gauges and comparing with height gauge/vemier caliper etc

1

Experiments on Limits, Fits and Tolerance
Determine die class o f  fits between given shaft and hole. etc.

Linear measurements L S td .
Study o f different linear measuring instruments. 
Calibration o f LVDT using slip gauges.

1

Straightness error measurement
Study o f different straightness error measuring instruments -  basic principle of auto 
collimator and spirit level. ,  „ ,
Measurement o f straightness error o f a Cl surface plate using auto collimator and 
comparing with sprit level.
laser interferometer used to determine straightness error
To check straightness error of a straight edge by the wedge method using slip gauges.

I

Angle measurements
Angular measurements using bevel protractor, combination sets, clinometers, angle 
dekkor etc.
Measurement o f angle and width of a V-block and comparing with combination sets. 

Jyfeasurement o f angle using sine bar of different samples.

l
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Out of roundness measurement
Study of different methods used for measurement out of roundness
Measurement of out of roundness using form measuring instrument 1 
Measurement of out of roundness using V-block and dial gauge 
Measurement of out of roundness using bench centre and dial gauge etc
Screw thread measurement
Measurement of screw thread parameters using two wire and three wire method. 
Measurement of screw thread parameters using tool maker’s microscope etc. 
Measurement of screw thread parameters using thread ring gage, thread plug gage, 
thread
snap gage, screw thread micrometer, optical comparator etc.

1

Bore measurement
Measurement of a bore by tw o ball method. 
Measurement of a bore by four ball method. 
Bore measurement using slip gauges and rollers. 
Bore measurement using bore dial gauge etc.

1

Calibration and determination of uncertainties
Strain measurement using strain gauge load cells.
Calibration of a cantilever strain gauge load cell.
Rotation measurement
Determination of rpm using tachometer, optical tachometer and stroboscope, etc.

1

Area determination
Study of planimeter and Green's theorem 
Determination of given irregular area using planimeter.

1

Gear metrology
Types of gears — gear terminology — gear errors - study of Profile Projector. 
Measurement of profile error and gear parameters using profile projector etc.
Use of Comparators
Exercise on comparators: mechanical, optical, pneumatic and electronic comparators.

1

Use of Tool makers microscope
Study of tool maker’s microscope — use at shop floor applications.
Measurement of gear tooth parameters using tool maker’s microscope.
Measurement of different angles of single point cutting tool using tool maker’s 
microscope.

1

Surface roughness measurement
Measurement of surface roughness using surface profilometer /roughness measuring 
machine of turned, milled, grounded, lapped and glass etc specimens.

1

Squareness measurement
Determination of squareness of a trisquare using angle plate and slip gauges. 1

Flatness measurement
Study of optical flat and variation of fringe patterns for different surfaces. 
Determination of parallelism error between micrometer faces.
Compare given surface using optical flat with interpretation chart.

1

Vibration measurement
Measurement of displacement, velocity and acceleration of vibration. 1

.V cOLLEG/:
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Use of Pneumatic comparator
Checking the limits of dimensional tolerances using pneumatic comparator 1
Calibration using air plug gauge etc_________________________________ _______ ________ _
Reference books
1. Collett, C.V. and Hope, A.D, Engineering Measurements, Second edition,

ELBS/Longman, 1983
2. Sharp K.W.B. and Hume, Practical Engineering Metrology, Sir Isaac Pitman and sons Ltd,

London,1958 /  v [ i K I /  \  | \  /
3. Shotbolt C.R. and Gayler J.F.W, Metrology for Engineers, 5th edition, ELBS, London, 1990
4. Yoram Koren, Numerical Control of Machine Tools, McGraw-Hill, 1983_____ _________________| ! | | |  \  Jt |  $ * *y. f  | \ 4 /

I r |  f Vf*' | |  \  I |
A minimum of 12 experiments are mandatory but the experiments/exercises in CNC 
machines are mandatory.
The academic evaluation shall be carried out by faculty.



Course code Course Name L-T-P- 
C red its

Year of 
Introduction

ME401 DESIGN OF MACHINE ELEMENTS - 1 3-1-0-4 2016

Prerequisite: 1S1E201 Mechanics of Solids
Course Objectives:

• To review concepts of statics and strength of materials.
• To introduce fundamental approaches to failure prevention of components.
• To provide knowledge in the design of common machine elements such as fasteners, shafts, 

springs cotter joints and couplings.
Syllabus
Introduction to Design, Materials and their properties, Theories of Failure, Shock and impact 
loads,Threaded Joints, Bolted joints, Design of riveted joints, Cotter and Knuckle joints, Design of 
welded joints, Helical springs, Leaf springs, Shafting, Design of Coupling.

Expected outcome:
The students will be able to

i. Find out various stresses induced in a machine element under different type of loading 
conditions.

ii. Devise machine components for its conceptual design.

| Text Books:
1. Jalaludeen, Machine Design, Anuradha Publications, Chennai,2014
2. R. L. Norton, Machine Design -  An Integrated Approach, Pearson Education, 2001
3. V.B.Bhandari, Design of Machine elements, McGraw Hill, 2010

Data books permitted for reference in the final examination:
1. K. Mahadevan, K.Balaveera Reddy, Design Data Hand Book, CBS Publishers & 

Distributors, 2013
2. Narayanalyengar B.R & Lingaiah K, Machine Design Data Handbook, Tata McGraw 

Hill/Suma Publications, 1984 L St t  J.
_____ 3. PSG Design Data, DPV Printers, Coimbatore, 2012_______________________ _____
References Books:

1. J. E. Shigley, Mechanical Engineering Design, McGraw Hill,2003
2. Juvinall R.C & Marshek K.M., Fundamentals of Machine Component Design, John

Wiley,2003 .
3. M. F. Spotts, T. E. Shoup, Design ofMachin^ Elements, Pearson Education, 2006

1______4. Rajendra Karwa, Machine Design, Laxmi Publications,2006_________________



Course Plan

Module Contents Hours
End
Sem.
Exam
Marks

I

Introduction to Design- Definition, steps in design process, preferrt 
numbers, standards and codes in design

d 4

15%Materials and their properties- Elastic and plastic behaviour o f  metal 
ductile and brittle behaviour, shear, bending and torsional stresses 
combined stresses, stress concentration factor.

?, J

n

Theories o f  Failure- Guest’s Theory, Rankine’s Theory, St. Venant’ 
Theory, Haigh’s Theory, and Von Mises and Hencky Theory. i

15%
Shock and impact loads, fatigue loading, endurance limit stress, factor 
affecting endurance limit, factor o f  safety 6

FIRST INTERNAL EXAM

m

Threaded Joints- Terminology, thread standards, types o f  threads 
stresses in screw threads 3

15%
Bolted joints- effect o f  initial tension, eccentric loading, design o f  bolts 
for static and fatigue loading, gasketed joints, power screws 4

IV

Design o f  riveted joints- Material for rivets, modes o f  failure, 
efficiency o f  joint, design o f  boiler and tank joints, structural joints 4

15% J
1

Cotter and Knuckle joints- Gib and Cotter Joint, analysis o f  knuckle 
joint.

4

Design o f  welded joints- welding symbols, stresses in fillet and butt 
welds, Butt joint in tension, fillet weld in tension, fillet joint under 
torsion, fillet wed under bending, eccentrically loaded welds.

4

SECOND INTERNAL EXAM

V

Springs- classification, spring materials, stresses and deflection ot 
helical springs, axial loading, curvature effect, resilience, static and 
fatigue loading, surging, critical frequency, concentric springs, end 
construction.

5
20%

Leaf springs- Flat springs, semi elliptical laminated leaf springs, 
design o f  leaf springs, nipping ) ] £

4

V I

Shafting- material, design considerations, causes o f  failure in shafts, 
design based on strength, rigidity and critical speed, design for static 
and fatigue loads, repeated loading, reversed bending

5
20%

V I
Design o f  Coupling- selection, classification, rigid and flexible 
coupling, design o f keys and pins

_________ J-

^  ;Y
" END SEMESTER EXAM
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Use o f approved ih ta book permitted l {  |  r -  -v j  \

Maximum marks: 100 3 K j \  Time: J
V I I \ \  / f \  1 \  L f V

The question paper should consist o f three parts
j  , [ \  |  j T  ? j  j ‘ j  \  /

Part A ~ v t '  ̂ ‘ •
There should be 3 questions from module I and II and at least 1 question from each mot 
Each question carries 15 marks
Students will have to answer any 2 questions out o f 3 (2X15 marks =30 marks)

Part B
There should be 3 questions from module III and IV and at least 1 question from each n 
Each question carries 15 marks
Students will have to answer any 2 questions out o f 3 (2X15 marks =30 marks)

Part C
There should be 3 questions from module V and VI and at least 1 question from each m 
Each question carries 20 marks
Students will have to answer any 2 questions out o f 3 (2X20 marks -4 0  marks)

M
V m

,x  ̂ ^

Note: Each question can have a maximum of four sub questions, if needed.



Course
code

Course Name

ME403
fl'X____  • • j

ADVANCED ENERGY ENGINEERING

L-T-P-
Credits

3-0-0-3

Year of
Introduction

2016

Course Objectives: ” ~  ' rr— r-r—‘— / .... r V~
1 • To give an idea about global energy scenario and conventional energy sources 

To understand solar, wind and Biomass energy
3. To know concepts o f  other renewable energy sources
4. To create awareness on the impacts o f energy conversion and importance o f sustainable energy

rllabus
Global and Indian energy scenario, conventional energy sources, environmental effect o f energy 
:onversion, renewable energy' sources- solar, wind, biomass, brief account o f other renewable energy 
sources —geothermal, tidal, MHD, hydrogen, fuel cells, small scale hydro power plants. Environmental 
[impact and Sustainability issues.

Expected outcome:
The students will be able to

i. Understand energy scenario and the environmental effects o f energy conversion.
ii. Become aware o f  different renewable energy sources and choose sustainable energy for

Text Books:
1. Jefferson W Tester et.al., Sustainable Energy: Choosing Among Options, PHI, 2006
2. P K Nag, Power Plant Engineering, TMH, 2002
3. Tiwari G N , Ghosal M K, Fundamentals o f renewable energy sources, Alpha Science International 

Ltd., 2007

References Books:
1. David Merick, Richard Marshall, Energy, Present and Future Options, Vol.I & II, John Wiley & 

Sons, 2001
2. Godfrey Boyle, Renewable Energy : Power for a Sustainable Future, Oxford University Press, 2012
3. Roland Wengenmayr, Thomas Buhrke, ‘Renewable Energy: Sustainable energy concepts for the

future, W iley-V C H , 2012 f c S t C l
4. Twidell J W and Weir A D, Renewable Energy Resources, UK, E&F.N. Spon Ltd., 2006

Course Plan

| M odule Content201L

s Hours
End
Sem.
Exam
Marks

I

Introduction to the course. Global and Indian energy resources. Energy 
Demand and supply. Components, layout and working principles ot steam, 
hydro, nuclear, gas turbine and diesel power plants

7 15%

T 2 n Gi/v

Solar Energy- passive and active solar thermal energy, solar collectors, 
.solar thermal electric systems, solar photovoltaic systems. Economics of 

V$pHr power. Sustainability attributes.
\  r . i n c - T ’  T M T r n v  A  I  1?  V  I  M

7 15%
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III
Wind Energy-Principle of wind energy conversion system, wind data and 

energy estimation, wind turbines, aerodynamics of wind turbines, wind 
power economics. Introduction to solar-wind hybrid energy systems

7 15%

IV

Biomass Energy -  Biomass as a fuel, thermo-chemical, bio-chemical ana 
agro-chemical conversion of biomass- pyrolysis, gasification, combustion 
and fermentation, transesterification, economics of biomass power 
generation, future prospects. * i  ̂ .

6 15%

SECOND INTERNAL EXAM

V

Other Renewable Energy sources -  Brief account of Geothermal, Tidal , 
Wave, MHD power generation, Small, mini and micro hydro power plants. 
Fuel cells -  general description, types, applications. Hydrogen energy 
conversion systems, hybrid systems- Economics and technical feasibility

8 20%

VI

Environmental impact of energy conversion -  ozone layer depletion, 
global warming, greenhouse effect, loss of biodiversity, eutrophication, 
acid rain, air and water pollution, land degradation, thermal pollution, 
Sustainable energy, promising technologies, development pathways

7 20%

END SEMESTER EXAM

Question Paper Pattern

Maximum marks: 100
■- rg-
: Time: 3 hrs

The question paper should consist of three parts 

Part A
There should be 2 questions each from module I and II 
Each question carries 10 marks
Students will have to answer any three questions out of 4 (3X10 marks =30 marks) 

Part B
There should be 2 questions each from module 111 fnd IV 
Each question carries 10 marks \
Students will have to answer any three questions out of 4 (3X10 marks =30 marks) 

Part C
There should be 3 questions each from module V and VI 
Each question carries 10 marks 7  Q  *| A
Students will have to answer any four questions out of 6 (4X10 marks =40 marks)

Note: Each question can have a maximum of four sub questions, if needed.
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Prerequisite: M E205 Therm odynam ics

Course
code

ME 405

Course Name

REFRIGERATION AND AIR CONDITIONING

L-T-P-
Credits

2-1-0-3

Year o f
Introduction

2016

Course Objectives:
1. To introduce vapour compression and vapour adsorption systems
2. To impart knowledge on refrigeration cycles and methods to improve performance
3. To familiarize the components o f  refrigeration systems
4. To introduce air conditioning systems
5. To know the applications o f  refrigeration and air conditioning systems

Syllabus
Introduction, Thermodynamics o f  refrigeration, Air refrigeration systems, Vortex tube 

refrigeration, Adiabatic demagnetization o f paramagnetic salts, Vapour compression systems, 
Refrigerants and their properties, Application o f refrigeration, Refrigeration system components, 
Air conditioning, Psychrometry, Air conditioning systems.

Expected outcome:
The students will be able to

i. Understand the principles refrigeration o f air-conditioning and basic design considerations.
ii. Carry out analysis o f  refrigeration cycles

iii. Apply the concepts o f indoor environmental comfort.
iv. Perform psychrometric calculations, humidity control and analysis o f air-conditioning 

processes
v. Know the various applications o f  Refrigeration and air conditioning

Text Books:
1. Arora C. P, Refrigeration and Air-Conditioning, McGraw-Hill, 2008
2. Arora S. C. and Domkundwar, Refrigeration and Air-Conditioning, Dhanpat Rai, 2010
3. Ballaney P. L, Refrigeration and Air-Conditioning, Khanna Publishers, New Delhi, 2014
4. Manohar Prasad, Refrigeration and Air-Conditioning, New Age International, 2011

1- r  f  Q ___________________________________________

References Books:
1. ASHRAE Handbook
2. Dossat. R. J, Principles o f Refrigeration, Pearson Education India, 2002
3. Stoecker W.F, Refrigeration and Air-Conditioning, McGraw-Hill Publishing Company, 2009

Course Plan

M odule Contents

Introduction -  Brief history and applications of refrigeration. 
Thermodynamics o f  refrigeration- reversed Carnot cycle- heat pump 
and refrigeration machines, Limitations o f reversed Carnot cycle. Unit 
o f refrigeration- Air refrigeration systems- Reversed Joule cycle, Air 

~ refrigeration systems, simple bootstrap- Regenerative and 
reduced ambient syster

Hours
S e m .

Exam
Marks

15%

‘Vv
- ' ' ' P R I N C I P A L

Nchru College of 
Engineering v . n - i  Rom orch Centre



II

Vortex tube refrigeration-Very low temperature refrigeration systems 
(concept only). Adiabatic demagnetization o f paramagnetic salts 
Vapour compression systcms-simplc cycle - representation on T- s 
and P- h Diagrams. COP- Effect o f operating parameters on COP -  
methods o f improving COP o f simple cycle- super- heating , under 
cooling, 1 iquid suction heat exchanger, actual evcle.

8 15%

FIRST INTERNAL EXAM

III

Multi pressure systems - multi compression and multi evaporator, 
systems. Inter cooling - flash inter cooling nnd flash gas removal- 
DilTerent combinations o f evaporator nnd compressor for different 
applications, Cascade system
Refrigerants and their propertics-Eco-fricndly Refrigerants, mixed 
refrigerants, selection of refrigerants for different applications 
Vapour absorption systems - Ammonia -  water system - simple 
system- drawbacks-Lithium Bromide water system- Electrolux- 
comparison with vapour compression system- steam jet refrigeration.

7 15%

IV

Application o f refrigeration- domestic refrigerators- water coolers- 
ice plants. Cold storages- food preservation methods- plate freezing , 
quick-freezing.
Refrigeration system components- Compressors, condensers, 
expansion devices, evaporators. Cooling towers- Different types and 
their application fields- Refrigerant leakage and detection -  charging 
o f refrigerant -  system controls.

6 15%

SECOND INTERNAL EXAM

V

Air conditioning -  meaning and utility, comfort and industrial air 
conditioning. Psychometric properties- saturated and unsaturated air, 
dry, wet and dew point temperature -  humidity, specific humidity, 
absolute humidity, relative humidity and degree o f saturation- 
thermodynamic equations- enthalpy of moisture- adiabatic saturation 
process -psychrometers. Thermodynamic wet bulb temperature, 
psychometric chart- Psychometric processes- adiabatic mixing- 
sensible heating and cooling- hurhidifying and dehumidifying, air 
washer -  bypass factor- sensible heat factor-RSHF and GSHF line- 
Design condition- Apparent dew point temperature -  Choice o f supply 
condition, state and mass rate of dehumidified air quantity -  Fresh air 
supplied -air refrigeration. Comfort air conditioning- factors affecting 
human comfort. Effective temperature -  comfort chart. Summer air 
conditioning- factors affecting-cooling load estimation.

8 20%

VI

/ K c  o f f- / L o V - —

Air conditioning systems- room air conditioner- split system- 
packaged system-all air system-chilled water system. Winter air 
conditioning -  factors affecting heating system, humidifiers. Year 
round air conditioning AC system controls-thermostat and humidistat. 
Air distribution systems- duct system and design- Air conditioning of 
restaurants, hospitals, retail outlets, computer center, cinema theatre, 

^ancf other place of amusement. Industrial applications of air 
-  S&nditioning.

7 20%

P R I N C I P A L
Nchru College; of 

-ymooring and Research Centre
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Q uestion Paper Pattern
Use o f approved Refrigerant tables permitted

M axim um  marks: 100
: " ;

The question paper should consist o f  three parts
i Ik* i  I | \  I i

Part A
I t  .1 A ) \ t i

r l  v

There should be 2 questions each from module I and II 
Each question carries 10 marks j \ |  j y
Students will have to answer any three questions out o f  4  (3X10 marks =30 marks)

: v ; . 9

Part B
There should be 2 questions each from module III and IV 
Each question carries 10 marks
Students will have to answer any three questions out o f  4 (3X10 marks =30 marks)

Part C
There should be 3 questions each from module V and VI 
Each question carries 10 marks
Students will have to answer any four questions out o f  6 (4X10 marks =40 marks) 

Note: Each question can have a maximum o f four sub questions, i f  needed.

Tim e: 3 hrs

Estd.
A *

014
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Course code

MR405

Course Name

Embedded Systems

L-T-P - Credits

30-0-3

Year of 
Introduction

2016

Prerequisite : NIL
Course Objectives . h |h(J arehlt(.cture, hardware and software elements

* programming models, tools for embedded system design and implementation o f embedde

. Popi" c students knowledge on the hardware and real time operating systems used tor the
embedded systems design;

. l'o expose students to the concepts ol embedded system principles, software development
tools and Rl'OS

Syllabus .
Embedded svsleiu. Functional building block of embedded system- Characteristics- C hallenges m
embedded system design- Classiiication-SOC- Custom Single-purpose processors- Application
specific instruction set processors- General-purpose processors- Standard single-purpose
processors-Common memory device- lypes ot I/O devices - Serial devices - Parallel port devices
- Sophisticated features- Development tools-S/W Architectures.

Expected outcome.
The student will be familiar with

B t-  Is j V

• the concepts of embedded systems
• the basic concepts of real time Operating system design.
• the design techniques to develop software for embedded systems
• the general purpose operating systems and the real time operating systems

Text Book:
1 Rajkamal. "Embedded Systems -  Architecture, Programming and Tata
McGraw-Hill Publishing Company Ltd., New Delhi, 2010.
2. Frank Vahid and lony Givargis, Embedded System Design: A Unified
Hardware Software Introduction, Wiley, 2002.
3. Da\ id E.Simon, "An embedded software ", Pearson Education Asia 2001.

References:
1. Way ne Wolf, "Computers as Components: Principles o f Embedded Computer Systems 
Design". I he Morgan Kaufmann Series in Computer Architecture and Design, Elsevier
Publications, 2008. • ' P • ■ ' VgkjSsfe
2. Dainel W. Lewis, Fundamentals of embedded software where C and assembly meet
PHI 2002. I  I  '

Course Plan
Module Contents Hours Sem. Exam 

Murks

I
Embedded system- Functional building block of embedded system- 
Characteiistics of embedded system applications- Challenges in 
embedded system design- Embedded system design processes

7 15%

k W Classification - Processors in the system - Other h/w units. Software
II components - lypieul applications - Embedded systems on a chip 7 15%(SoC) and use of VLSI circuits.

■ ^ I  i h j ’ r i i  i  k . m i  _

3M *

PRINCIPAL
Neh*"u College of 

Engineering and R esearch  Cent:
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Pin 680 5Q7 K ors ip
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III

Custom Single-purpose processors : Hardware-Combinational
1 o"ic- Transistors and logic gates- Basic combinational a 
Sequential logic design- Custom single purpose processor 
design and optimization. Application specific instruction set 
processors- Microcontrollers- Digital signal processors

7 15%

IV

General-purpose processors: Software: Basic architecture- 
Datapalh- Control unit- Memory- Instruction execution
pipelining- Superscalar and VLIW architectures- Instruction 
set- Program and data memory space- Registers- T/O- 
Intemipts- Operating Systems- Standard single-purpose 
processors: Peripherals-some examples such as Timers- 
counters- Analog-digital converters.

. I V > 1 v • { \  1 1 V .

7

____________________________ ,

15%

SECOND INTERNAL EXAMINATION H H

V

---------------------------------------------

Common memory devices - Memory selection - Memory map - 
Internal devices & I/O devices map - Direct memory access 
Types of I/O devices - Serial devices - Parallel port devices -

■T

Sophisticated Features - Timer and Counting devices - 
Advanced serial bus & I/O - High speed Buses - Commonc' r
tynes - Advanced Rncec• rtuvancea Duses.

• - ' ...  • ' !: IS 1 ®"f

7 20%

VI

Development tools: Host and Target machines -  linker /
locators -  debugging techniques.
S/W Architectures: Round robin-round robin with interrupt -_ . r
function queue scheduling- RTOS.

: ■ ; :  ■ ■■<r-y ~

1
■ ..

» *

20%

END SEMESTER EXAM

QUESTION PAPER PATTERN

Maximum Marks : 100
t** ' df'B fc

s * > |‘■Ti fcs.

L

Exam Duration:3 hours

PART A: FIVE MARK QUESTIONS 
1 c<impulsory questions -1 question each from first four modules and 2 questions each from 

'aSt ^  m° du,eS (8 x 5= 40 marks)
> A

PART B: 10 MARK QUESTIONS
5 questions uniformly covering the lirsl four modules. Each question can have maximum of  

ee su questions, if needed. Student has to answer any 3 questions

h a r t C: 15 MARK QUESTIONS ( 3 xIO = 30 marks)

S E S S K l l S modul“  E“ -  a ™  of
' S has t0 answer any two questions

(2  x 15 — 30 marks)

j -  A *

PRINCIPAL
t  . Nehru Co llege  of 
-n gm eo rin g  and R esearch  Cent-

Padp Thiruvilwamala. Thns** ol
p , n  6 R 0  S Q 7  k - ^ r = , u
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Course
code

MR 404

Course Name

1 Power Electronics nnd Drives

L-T-P-
( icilits
3-41-0:3

Year of 
Introduction 

2 0 16
■ ■ ■—

Prerequisite : Nil
Course Objectives

• To give an overview ot different types of power semiconductor devices and their
switching characteristics.

• To undersiand the operation, characteristics and performance parameters of controlled
rectifiers.

• To study the operation, switching techniques and basic topologies of switching regulators

Svllabus
■r"

Power semi conductor devices- characteristics of power diodes- SCR- TRIAC- C J'l'O- power BJT-
power MOSI [ J and IGHT — phase controlled convertcrs-singlc phase lull converters- 3 phase
half converter and 3 phase full converter — input power factor — thyristor triggering circuits- dc to
dc choppers-dc chopper — step up and stop down chopper — forced commutation — different
techniques — \ oil age- current and load ■ com ululated choppers — inverters-voltage source inverters
— series- parallel and bridge inverters — PWM inverters — current source inverters- ac voltage
controllers and eyclo converters-single phase ac voltage controller — multistage sequence control —
step up and step down cycio converters —introduction to electric drives— advantages- parts of
electrical drives lundanientai torque equation -  four quadrant operation -  components of load 
torque_________

Expected outcome., ' ~ : i vt Ii .• -VA® !™TTgHFW "
The students will be able to

• analyse the dynamic and switching characteristics of power semiconductor devices.
• determine the performance parameters of controlled rectifiers and AC voltage controllers.
• design ( hoppers and Switching Regulators.
• understand the working of Fixed )C to Variable AC converters and learn the Modulation

Techniques employed in Inverters
Text Books:

1. Bhimbi a P S. Power Electronics, Khanna Publishers, 2001
2. Reslmi M.H., Power Electronics -  Circuits Devices and Application, Prentice Hall

International, New Delhi, 3rd Edition. 2004

References:
1 .

w g l W A-and Singh' R M- Thyri“

"  I V i n C i P ' e  a n d  A " > H c a « t o n s ’ a " d  R o b b i " s >

Lander W. Power Electronics, McGraw-1 till and Company, 3rd Edition 1993
5 S n r  M i f  Kh ,a"l RHbbmv  n0Wer Eleclronics- John wiley nnd Sons, New York, 1995 — ■ nt*i- M D- Khanchandam. K.B.. Power Electronics. Tata McGraw-Hill. 1998.

POWER SEMI CONDUCTOR DEVICES
Tk iArk> ^ T nr!,0n Characlerislics of Power diodes- SCR- K1A( - (,iO - lower BJf- power MOSFET and IGBT -

nynstor protection circuits.
^ _________ _

15%

J
p r in c ip a l

 ̂ Nehru College? of , ^
Engineering and Research Cent»»
p an ready. Thiravilwa-nal,-; l hr.-s.-m t >•

Pin f>S0 5$7 KeraU
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—

PIT \SF CONTROLLED CONVERTERS
Single phase fell converters- 3 phase half convener and o p to e  
full converter -  inverter operation -  input power factor -  effect 
nf ------- fna„rtane.e -  Thyristor triggering circuit^

15 %

DC TO DC CHOPPERS
DC Chopper -  Principle of operation -  step up and step down 
chopper _ Forced commutation -  ditterent techniques
voltase- current and load -  commutated choppers -  step up an

INVERTERS .
Voltage source inverters -  series- parallel and bridge in\erters
-  PWM inverters -  current source inverters.

SECOND INTERNAL EXAMINATION
AC VOLTAGE CONTROLLERS AND 
CYCLOCONVERTERS
Single phase AC voltage controller -  multistage sequence 
control -  step up and step down cyclo converters -  three phase 
to single phase and three phase cyclo converters.____________
INTRODUCTION TO ELECTRIC DRIVES
Electrical Drives -  advantages of electric drives - parts of 
electrical drives -  fundamental torque equation — four quadrant 
operation -  components of load torque - friction- windage & 
load torques -  steady state stability

END SEMES PER EXAM

15 %

15 %

20%

20%

QUESTION PAPER PA'l PERN

Maximum Marks : 100 Exam Duralion:3 hours

PART A: FIVE MARK QUESTIONS
8 compulsory questions -1 question each from first four modules and 2 questions each from 
last two modules (8 * 5= 40 marks)

PART B: 10 MARK QUESTIONS
5 questions uniformly covering the first four modules. Each question can have maximum of 
three sub questions, if needed. Student has to answer any 3 questions (3 x 1 0  = 30 marks)

PART C: 15 MARK QUESTIONS
4 questions uniformly covering the last two modules. Each question can have maximum of 
four sub questions, if needed. Student has to answer any two questions

( 2 x!5 = 30 marks)

l~u r V f '
O  i , .
u j I f f l i r a f c a w * '

y X \ v T w ass^ 1
\  JR

P R I N C I P A L
H e ^ u  coitege of
Research Cenl>

E n g in e e rin g  a n  U
Dan.padv Troruv— in -a *

p,r. 6S0 59? * 0 9 '*

M i
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Course rode

MR365

( nurse Name

( Ouipositc Materials

I, -T-1’ - Credits

3-0-0 -3

Year of 
Introduction

2016

Pnrequisite : NIL
Course Objectives ,

• To impart know ledge on characteristics of composites, l he methods of manufacturing,
methods of testing their properties and their applications.

Svllabus
Introduction to composites: Characteristics and classifications of composites -  study of fibers- 
llakc and paniculate composites- Manufacturing methods: Production of various fibers -  matrix 
materials and surface treatments -  fabrication of composites -  fabrication of thermosetting resin 
matrix composites -  fabrication of thermoplastic resin matrix composites -  short fiber composites 
-  fabrication of metal matrix and ceramic matrix composites- Testing aspects of composites: 
Experimental characterisation of composites -  uniaxial tension- compression and shear tests -  
determination of inter laminar fracture toughness -  damage identification through non-destructive 
evaluation techniques -  ultrasonic- acoustic emission and radiography-Special laminates: 
Symmetric laminates- unidirectional- cross-ply and angle-ply laminates- quasi-isotropic 
laminates- Recent trends in composite materials — carbon composites- Bucky Paper- Application 
of composite materials in aerospace- automotive- defense and industry._______________________
Expected outeome. V | 9 |j | I  H

• The students u ill acquire know ledge on the characteristics and application of modem
composite materials. |  > |  qj % .$m fi| i l l

Text Book: |  I
1 B. D. Agarwal. L J. Broutman, Analysis and Performance of Fiber Composites, John Wiley.

References:
1. R. F. Gibson. Principle of Composite Material Mechanics, McGraw Hill
2. M. M. Schw artz. Composite Materials Handbook*McGraw Hill. Inc.
3. R. M. Jones. Mechanics of Composite Mat, McGraw Hill. Inc 
A.  S. V  i s a i .  Introduction to Composite Materials, Technomic Publishing Company,

Course Plan
Module Contents

I

Introduction to composites: Characteristics and classifications 
of composites -  study of fibers- flake and particulate 
composites. Manufacturing methods: Production of various 
fibers -  matrix materials and surface treatments.

M

Fabrication of composites -  fabrication of thermosetting resin 
mati ix composites -  fabrication of thermoplastic resin matrix 
composites -  short liber composites -  fabrication of metal 
matrix and ceramic matrix composites.

11 US l 1NTERNAL EXAMINATION

Hours Sent. Exam 
Marks

15%

15%

P f y  , .  \  v

resting aspects of composites: Experimental characterization 
^  composites — uniaxial tension- compression and shear iest&—

I H R l S S a f v  u v

15%

,

y

p r i n c i p a l
Noh*-u College qf 
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E
G

^

IV
T̂ amaslc identification
techniques -  ultrasonic- acoustic emission and radiog, aphy

15%

----  g g r o N n lNTERNAL EXAMINATION̂ -----

S ^ l ^ ^ m c c ^ T  h'm̂ ^ nS ^ S ^ Cr05'S"
ply and angle-ply laminates- quasi-lsotroplc laminates.

V

VI

-  carbon-carbon
Lnposi.es- Bucky Paper- Application of composite materials 
in aerospace- automotive- defense and industry.

20%

20%

END SEMESTER EXAM

QUESTION PAPER PATTERN

Maximum Marks : 100 Exam Duration^ hours

... ^ ,ix .
a - .  ■-

r  ■ •

■■■■»
*PART A: FIVE MARK QUESTIONS . , *•

8 comDulsorv questions -1 question each from first four modules and 2 questions each from b compulsory questions q (g x 5= 40 marks)
last two modules ^

:-M :4  m

PART B: 10 MARK QUESTIONS ,
5 questions uniformly covering the first four modules. Each question can have maximum of
three sub questions, if needed. Student has to answer any 3 questions ( 3 xlO -  30 marks)

PART C: 15 MARK QUESTIONS 
4 questions uniformly covering the last two modules. Each question can have maximum of
four sub questions, if needed. Student has to answer any two questions

. . ( 2 x l5  = 30 marks)

■ =J.

• ■ j $. .  '
* - J. ■ ■ ■

i ■* A

4'i V  l

p r i n c i p a l
Neh^u C o llege  of 

Engineering and R esearch  Centt
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Course code Course Name

MR464 Voile Manufacturing Systems

L-T-P - Credits

3-0-0:3

Year of 
Introduction 
 ̂ 2016

Prerequisite : M l

c °une01y«t.ves ̂  ^  concepts 0f agile manufacturing.
.  To understand the conceptual and theoretical basis for the design and implementation o

Advanced Msoufectuiing Systems. #
.  To desien and evaluate the performance of agile manufacturing systems. ________

fmroduLion conceptual framework, core concepts, Change Management, product costing 
nerfirmance" Measurement and control systems. Agile Manufacturing Enterprise Design -Skill 
& Knowledge Enhancing Technologies For Agile Manufaclunng, scheduling, technology design 
strategic. Design Concepts. Problems and Future Development.

Expected outcome.
The students will t

i understand the scope of Agile manufacturing systems.
ii. understand the concepts of designing agile manufacturing systems

Text Book. - » Fkevier1. Gunasekaran A. "Agile Manufacturing, 21st Strategy Competitiveness Strategy , Elsevier
Publications. 2001. |  _ ..

2. Paul T Kidd . Concurrent Engg, Addison Wesley Publication, 1994
3. Paul T Kidd ,World Class manufacturing, Addition Wesley Pub., 1994 #
4. Paul T. Kidd . Agile Manufacturing -Forging new Frontiers, Addison Wesley Publication,

1994.

References' , ,
1. Brian 11 Masked, “Software and the Agile Manufacturer, Computer Systems and Won

Class Manufacturing, Productivity Press, 1993. . < j
2. Goldman S L. Nagal R N and Preiss K, “Agile Competitors and Virtual Organizations”,

Van Nostrand Reinhold, 1995.  ̂  ̂ ,
3. S. R De\ adasan, V. Sivakumar, R. Murugesh, P. R. Shalij; Lean and Agile manufacturing.

Theoretical, practical and research futurities, PHI learning private lid.

Course Plan

Contents

Introduction: Need for agile Manufacturing -Competitive 
environment of the luturc- the business case for agile 
manufacturing conceptual framework ior agile manulacluring
Four Core Concepts: strategy driven approach- integrating 
organisation- people technology interdisciplinary design
methodology

FIRST INTERNAL EXAMINATION

Hours
Sem. Exam 

Marks

15%

15%

Agile Manufacturing and Change Management: The change 
nplications- post failures in advanced manufacturing- changes

I  ( X

15%

p r i n c i p a l
NqIv u  Co llege  of 

En g in e e rin g  and R e se a rch  Centr 
Pampady Thtruvtlwamala ihMS.uii 
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IV

v

on the wa>- traditional management accounting- paradigm - 
in\ cstnunt appraisal- product costing - pcrformance- 
\t "isnremcnt and control systems _....
Control technological and Design paradigms - traditional 
problems in workplace organizational issues -ndc of 
technology _ . .

7 15%

SECOND IN PERN VI. EXAMINAl ION
^Acilc Manufacturing Enterprise Design: Agile manufacturing — 
enterprise design -system concepts as the basic manulacturing 
thcoty joint technical \  organizational design as a model for 
the design of agile manufacturing enterprise— enterprise design
process -insights into design processes

7 20%

—

\1

Skill \  Knowledge Enhancing technologies For Agile 
Manufacturing: Skill and Knowledge enhancing Technologies - 
scheduling -technology design strategic- Design Concepts- 
Historieal Overview- lessons- Problems and Future 
Development

7 20%

EN1) SEMESTER EXAM

QUESTION PAPER PATTERN

Maximum Marks: 100

P\RT A: FIVI M \RK QUESTIONS 
> comp. sor\ questions-l question each 
ast two modules

Exam Durations hours

trom iirst four modules and 2 questions each from
(8 x 5= 40 marks)

PART B: 10 MARK. QUESTIONS
5 questions uni family co\ ering the lu st four modules. Each question can hav e maximum of 

ree >uh questions, it needed. Student has to answ er any 3 questions 3 x 10 = 30 marks)

PART C: 15 MARK QUESTIONS
4 questions unifomtly covering the last two modules. Each question can have maximum of 
tear sub questions, if needed. Student has to answer any two questions

( 2 \15 = 30 marks)

PR1NC (PAL
N e lru  College of 

Engineering an^ Research CenU>
o.o:o.iav. ThicvvXvareaia O’°aiTipadv

Pm 6SW5A7 K**raU
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( imrso code

MUJOS

( <>m \o Naim'

Digital MuitufitiMtiring

L-T-P-Credits Year of 1
Introduction

3-0-0 -3 ____ j 2016
Pt onHjuisiU' Nil
l out >V OlMOCtn ON

• l o impart knowledge in l Ms mul shop floor control.
• lo i’iw know lodge in l NT machines mid their programming.
• Vo call;', ilea on ihc working principles of various sensors in digital manufacturing.

N.

N\ Hahns
la11k'Jnctio i ;o Computei Integrated Manufacturing- - classification - open loop and closed loop 
s\ stems spe*. al tool holders \utonmtiu tool changers. N( part programming - part 
’.vogramming examples. Controls in CIM- material handling in CIM- A(iV- Vehicle guidance- 
x chicle management and safely automated storage systems- ASKS components and operations- 
cam res ol VSUN Qualil\ control Condition monitoring of manufacturing systems — Role of 

sensors in manufacturing automation-operation principles of different sensors in Robotics and 
manufacturing — pneumatic- l ight sensors- encoder- resolver- potentiometers- range- proximity — 
temperature sensors -Pressure sensors -position sensors- displacement and velocity sensors. — 
sensors tor monitoring force- vibration and noise. Acoustics emission sensors-principles and 
uppl cations-concept ot tool wear and its monitoring-MRP-MRPll-Shop floor control —Factory 
data col action systems Uuomatic identification methods — Bar code technology- magnetic
strips- automated data collection system -  Agile manufacturing-flexible manufacturing._________

Expected outcome 
The students will

i. I nderstand the concept of IMS and shop floor control.
ii. Get know ledge on the construction and working of sensors used in robotics and 

digital manufacturing!
iii. Get know ledge in automatic identification methods.

Text Books:
I • Sabrie Salomon, Sensors and Control Systems in Manufacturing, McGraw l fill hit. Ed.,

1994.
2. Mikell I’. Groover, Automation Production System and Computer Integrated 

Manufacturing, Prentice I fall oflndia Ltd., 2001 
3- Patran.ihis .I). Sensors and Transducers, Wheeler publishers, 1994.
4. S.R.Deb. Robotics technology and flexible automation, Tata McGraw Hill publishing Co. 

Ltd.. 1994.
References: * £

1. Richard I). Klafter, Robotic Engineering, Prentice Hall oflndia Pvt., Ltd., 2001.
2. Julian W. Gardner, Micro Sensor MEMS and Smart Devices, John Wiley & Sons, 2001
3. Rand\ I tank. Understanding Smart Sensors, Artecli house, USA, 1996

('nurse Plan
Module < 'on tents

Introduction to Computer Integrated Manufacturing- 
fundamemals ol numerical control and Computer Numerical 
l onlrol- advantages ol NG system - classification of NC 
ystem - open loop and closed loop systems - special to<

limit's Sem. Lx a in 
Marks

15%

P R I N C I P A L
Neh^u College of 

Engineering and Research Cent**
“ arripadv Thiruvitwamala Th?>s -n

Ur)..
V:

r  x
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holders- Automatic tool changers -  Digital inspection

II

NC part programming - manual programming - part 
programming examples- point to point programming and 
contour programming- computer aided programming concepts- 
post processor- program languages- APT- programming - part
nmarnmniini? examples*

7 15%

FIRST INTERNAL EXAMINATION J

III
Controls in CTM- material handling in CIM- AOV- Vehicle 
guidance- vehicle management and safety automated storage 
systems- \NRN components and operations- features ol ASRS-

7 15%

IV

Introduction -  Role of sensors in manufacturing automation- 
operation principles of different sensors in Robotics and 
manufacturing -  pneumatic- Light sensors— encoder- resolver- 
potentiometers- range- proximity- -  Temperature sensors - 
Pressure sensors -position sensors- displacement and velocity 
sensorsi

7 15%

SECOND INTERVAL EXAMINATION I
1' -------------------i

V

Quality control Condition monitoring of manufacturing 
systems-principles —sensors for monitoring force- vibration and 
noise. Acoustics emission sensors-principles and applications- 
concept of tool wear and its monitoring

7 20%

VI

MRP-MRPII-Shop floor control -Factory data collection 
systems — Automatic identification methods — Bar code 
technology- magnetic strips- automated data collection system 

I -A gile manufacturine-flexible manufacturing

7 20%

END SEMESTER EXAM

QUESTION PAPER PATTERN

Maximum Marks : 100 Exam Durations hours
. » I  i.

PART A: FIVE MARK QUESTIONS 
8 compulsory questions —I question each 
last two modules

from first four modules and 2 questions each from
(8 x 5= 40 marks)

PART B: 10 MARK QUESTIONS
5 questions uniformly covering the first four modules. Each question can have maximum of 
three sub questions, if needed. Student has to answer any 3 questions ( 3 xl 0 = 30 marks)

PART C: 15 MARK QUESTIONS
4 questions uniformly covering the last two modules. Each question can have maximum of 
four sub questions, il needed. Student has to answer any two questions

( 2 xl5 = 30 marks

PRINCIPAL
Nehru College of 

Engineering and Research Centt ■
©ampsdv Thiruvitwamala. Thrisaur D‘ 

Pm 680 597 KeraM r ' ' ■' £
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Course

MK305

( m i i S(1 v
I -T-P - Credits Vear o f  

Introduction

n ,(  and Data Xcijuinltion S\steins 3-0-0--3 2016

|'rerequisite S Nil
C o u r s e  O h j e c l iM S

• T o  pfKJV tdC slit the lumlamcnMl*OfPLC and Data acquisition systems

'" lla,,u' ,1 wMcm-l irnctional block diagram of a computer control system-
Need ol computer ... a <■■»»'> ' Direct digital Control-Digital control interfacing-
Data lm.ru ■ Supervisor} compute _ . , K - _ - iw ., „f A I X -Comparison o f
SCADA DAt s-llasic DM J“ h'’̂ C. ^ ' ^ fitalj(,ns .Isolation amplifiers. Sampling theorem -  
........... ,nK|lK ^ S S  hold circuit- Definition- design and need for

S a m p lin g  an d  d , e u , / u r t  -  A h a  g  S . wjtf, Mjtr„pr()tessor / Multiplexer -
data acquisition svslcms Interlacing ai ^  . u , o f  PLC*

iultiplcxed channel operation -Microprocessor I’C based acquisition systems. Bas'“ ofP ljC'  
\d\ ant apabilities ofPLC- Architecture o fPLC- Sean cycle- lypes of PLC-T y * « W
modules- ring a PLC- PLC wiring-Simple process
logic - PLC arithmetic functions - Timers and counters -data transfer-comparison a 
manipulation instractions- PID instructions- I'TO / PWM generation. Keqmrement of 
communication networks ol PLC -  connecting PLC to computer- Interlocks and alarms Need for |
HM1 systems, lypes of HMI- interfacing PLC to HMI.

Expected out com c ’ l :
. Studei: will understand the basics of data conversion and data acquisition systems
• Student ill acquire proficiency in programming programmable logic circuits.

Text Books:
( jrlis I) J iio n Process Control Instrumentation Tech 8TH Edition Prentice Hall June 2005.

2. Petrczeulla. Programmable Controllers, McGraw Hill, 1989.
I) Ro\ ( h: tu Jhury and Shall fi.Jain, I.inear Integrated circuits, New age International Pvt .Ltd,

2003. " " : : I 1 H  H l H
4 John W Web I Ronald A Reis, “Programmable logic controllers: Principles and
Applications", Prentice Hall India, 2003. ____________________________________________
References:

1. (j.B Clavton. Data (Converters j he Mac Millian Press Ltd., 1982.
2. Hughes . 1. Programmable Logic (Controllers, ISA Press, 1989.
3. Bolton W.. 'Mechalronicsv, Pearson Education, 2009 
4 Prof. Raje.h Mehra, Vies & Scacia - Theory And Practice, Lux mi Publication

( ourse Plan
ModuU* ( outents

( ojnputcr Control -Introduction
LclJ ol computer in a control system-functional block

ol a computer control system-Data loggers- 
Su|)ervisory computer control- Direct digital Control-Digital
control imerfacing-St AIM.
Bata Converters
DAt s-liasic DAC techniques-Weighted Resistor- R-2R 
Ladder and Inverted K-2K ladder type DACs- _

flours Sem, f.\am 
Marks

15 %

15 %

■ r ' .  ■ . X 
. , - . \

p K ' H L  t r / A L
Neh'u College of 

zngineerinfi arvi Research Cenu t 
DamD3dv Tfrtruvilwama'a TnnSoUi J' 

Pm 680 597 Keif a U
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Ill

IV

\ 1

Parallel ADC- Dual slope ' ' l,C’̂ ^ O A I KADC-Comparison A/I5 conversion I ^

specifications - Typical K s tor u n  ^

p p u N f  I N T E R N  ̂ E X A M I N A T I O N

S S i ^ S S "
, 0Pera,ion
_Mirropwccssor/PC based acquisition systems.--------------------
Pmoreturnable Lojiic ( oiitrolltis j
Basics of PI C- Advantages- CapaWIHies o f  ^ C - ArehrteeUme

. of PI C- Scan cycle- Types ol PLC- Types of I/O m 
Conficurinft a PLC- PLC wiling.

1----------------— *  ~  i x r t r iSECOND INTERNAL EXAMINATION

PLC Programming , .  . .
Simple process control programs using Relay Ladder Logic -
PL C arithmetic functions - Timers and counters -data transfer- 
comparison and manipulation instructions- PID instructions-
PTO / PWM generation.
PLC t ommunication and HMI _
Requirement of communication networks of PLC — connecting
PI C to computer -  Interlocks and alarms j
HMI -Need for HMI systems- Types ol HMI- interfacing PLC
to HMI. ____

20%

20%

QUESTION PAPER PATTERN

Maximum Marks: 100 Exam Duration:3 hours
PART A: FIVE MARK QUESTIONS . V :
fc compulsory questions -1 question each from first) four modules and 2 questions each from 
last two modules (8 x 5= 40 marks)
PART B: 10 MARK QUESTIONS
5 questions uniformly covering the first lour modules. Each question can have maximum of 
three sub questions, if needed. Student has to answer any 3 questions

( 3 xlO = 30 marks)
PART C: 15 MARK QUESTIONS
4 questi-ms uniformly covering the last two modules. Each question can have maximum of 
lour sub questions, il needed. Student has to answer any two questions

( 2 x 15 = 30 marks)

P R I N C I P A L
Nehru College of 

finglneoring an*i Research Conti
PanipiKly rtiiruviiwamala Thris,»m U  

Pm 6SQ 597 KeraU.

V « -SV.
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Course code < ourse Name

Bio Media trollies

L-T-P - Credits

3-0-0-3

Year of 
Introduction

2 0  16

Prerequisite : N il
Course Objectives
The course enables the students lo;

• understand types of sensors used in biomedical applications.
* be familiar \\itli \ ai ions equipment in bio medical applications and the techniques of

diagnosis
Syllabus
Cell Structure - electrode — electrolyte interlace- electrode potential- electrodes for their 
measurement- ECG- f l i t -  EMQ -Basic transducer principles -  Bio & Nano sensors - Input 
isolation- -  instrument power supply- Telemetry principles - Bio telcmetry-Electrocardiograph 
measurements blood pressure measurement -  blood Mow measurement — phonocardiography — 
vcctot cauliogtnph\ - Heart lung machine -  artitlcial ventilator — Anesthetic machine — Basic 
ideas of CT scanner -  MRI and ultrasonic scanner — Bio-telemetry — laser equipment and 
application cardiac pacemaker -  DC defibrillator patient safety - electrical shock hazards- 
CentrahVed patient monitoring system- computers in medicine -  basis of signal conversion and 
digital filtering data reduction technique -  time and frequency domain technique — ECG Analysis

Expected outcome
The students will

gain knowledge in medical measurements.t .

i. be able to select appropriate equipments for medical applications.
*«* have know ledge on diagnosis and analysis capabilities of biomedical equipments.

i  _  _  i .  _  * I  ^Text Books: . ..... .............  .... .....
Arumugam M., "Bio Medical Instrumentation”, Anuradha agencies Pub., 2002.

References:
1. Khandpur. R.S., “Handbook of Biomedical Instrumentation”, TMH, 1989.

L/.A.,and Bakei, L.E., Principles of Applied Bio-medical Instrumentation, 3rd
Edition, John Wiley and Sons, 1995.
3- Cromwell. Weibell and Pfeiffer, Biomedical Instrumentation and Measurements 2nd
Edition. Prentice Hall oflndia, 1999. ’

_____4 -Toi11Pki: 1 :..Y: 1 • Biomedical Digital Signal Processing, Prentice Hall o f lndia 1998.
______________  Course Plan
Module C ontents

Cell structure -  electrode -  electrolyte interface- electrode 
potential- resting and action potential -  electrodes for their 
measurement- ECG- EEG- EMG -  machine description -
methods of measurement-three equipment failures and trouble
shooting

asic transducer principles Types -  source o f bioelectric 
potentials -  resistive- inductive- capacitive- fiber-optic- 
photoelectric and chemical transducers -  their description and
VI re Applicable for biomedical instrumentation -  Bio &
Nano sensors & application

Hours Sem. Exam 
Marks

15%

15%

PRINCIPAL
Nehru College of 

engineering and Research
raanripady. Thiruvilwamala, Thriŝ u . 

P<n 680 507 Kerala
1 1

/  t
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____ ________— ' 1
FIRST IN 1’ERN \UEXAMINATION

15%
III

Input isolation- DC amplifier- power amplifier- and ditleiuiliai 
amplifier feedback- op-Amp-electronteier amplilicr- carrier 
Amplifier — instrument power supply- Oscillagiaphic 
galvanometrie - \  Y- magnetic recorder- stomge oscilloscopes 
•  electron microscope VMMC writing systems — lelunctry
principles — Bio telemetry

7

IV

Electrocardiograph measurements - pressure 
measurement: by ultrasonic method plethysonogiuphy -  
blood flow measurement by electromagnetic How meter 
cardiac output measurement by dilution method -  
phonocardiography vector cardiography

7 15%

a r n \ n  INTERNAt EXAMINATION _ . —.-------------

7 20%Y

Heart lung machine — artificial ventilator — Anesthetic machine 
Basic ideas of CT scanner — MRl and ultrasonic scannci 

Bio-telemetry laser equipment and application — cardiac 
pacemaker -  DC -  defibrillator patient satety - electrical shock* * fchazards- Centralized patient monitoring system

VI

Introduction -  computers in medicine -  basis ot signal 
conversion and digital filtering data reduction technique — time 
and frequency domain technique — ECG Analysis

7 20%

END SEMESTER EX AM

QUESTION PAVER PA I TERN

Maximum Marks : 100 Exam Durations hours

PART A: FIVE MARK QUESTIONS
8 compulsory questions -I question each from first four modules and 2 questions each from 
last two modules (8 x 5= 40 marks)

PART B: 10 MARK QUESTIONS
5 questions uniformly covering the first four modules. Each question can have maximum of 
three sub questions, if needed. Student has to answer any 3 questions

( 3 xlO = 30 marks)
PART C: 15 MARK QUESTIONS
4 questions uniformly covering the last two modules. Each question can have maximum of 
four sub questions, if needed. Student has to answer any two questions

(2  xl 5 = 30 marks)

p r i n c i p a l
Neh-U Co||ege of

gtneenng aiW R e se lrC h r 
a " , p a d > C e , « *  

P ' n  8 8 0  5 9 7  K e L  ^
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Course code Course Name

MR303 Microprocessors and Microcontrollers

L-T-P - Credits

3 -0 -0 — 3

Yearof 1 
Introduction 1

2016

Prerequisite : NIL
Course Objectives

• To stud> the Architecture oI microprocessor 8086 & microcontroller 8051
• l o stud) the addressing inodes & instruction set of 8086 & 8051.
• fo introduce the need Si use of Interrupt structure 8086 & 80 I.

Syllabus
Architecture of Intel 8086 processor — Pin description -8086 configurations: Minimum mode and
Maximum mode Timing diagrams — DMA-8086 Addressing modes — Instruction set-
Programmablc Peripheral interface (8255) -  Mode 0,1,2 operations- Interval timer application
$253- programmable interrupt controller 8259- Programmable communication Interface (8251)-
DMA Controller 8237-Introduction to embedded controllers- architectures- introduction to 8051 -
8051 family architecture ot 8051 -pin details- port operation- memory organization- SFRs-
programming in assembly - assembler directives- addressing modes- instruction set- timer and
counter operations- interrupts- serial communication- introduction to hardware interfacing-
programmable 10 8255- external memory- seven segment display- LCD- stepper motor- DAC- 
ADC-matrix kevboard.
Expected outcome .
Student will gain knowledge on microprocessor and microcontrollers based system design 
Text Book: ' ----------------------------- ------------- fe—

1. A.K. Roy. K.M. Bhurchandi, Advanced Microprocessors and Peripherals McGraw- Hill 
International '
2. Muhammad Air Mazidi, Janice Gillipse Mazidi, Rolin D. Mckinlay, -80SI Microcontroller and
Embedded .Si stems l sun* Assembly and C" Pearson Education. 2010
References: ----------------------------------------------

I. Douglas V i fall. Microprocessors Amt Interfacing Programming and Hardware Tata McGraw-

2. N.Senthil Kumar, M.Saravanan, S.Jeevananthan, 
Oxford,2013. * Microprocessors and Microcontrollers",

M odule

Architccture of 8086
Architecture ol' Intel 8086 processor -  Pin description -8086 
configurations: Minimum mode and Maximum mode -system

m i* ::’r  AvTimi,v iagrams -
0 Ma‘ ' P“  and P,l0r"y -  Interrupt vector table-

Hours

Programming 8086

In0s L u o d„ r inS8t ",0 d ,eS ‘  'n S tm C ,i0 n  Set -  D a ta  t r a n s fe r

S S f i S S T  “

8

Sem. Exam 
Marks

15 %

15%

PRINCIPAL 
Neh-u College of

Engineering aiW Research Centi**
o 3r,,padv TriiruviUvan a a

Pm 680 59V KcraU
tv,u< O'
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HkS'I IVJKKN
T

i If

I V

80 H 6  interface Maj.  n i2
Programmable Peripheral interface -  mable
operations- Interval timer application 8253- prog 
interrupt controller 8259- Programmable commumcatio
Intel •: 18251 I- DMA Controller 8237.
Artfaiit<t<*rcofM5l ri
Overview ol 8 0 $ I microcontrollers -  Architecture -  Asse y
programming -data types and directives -flag bits -  register

and

8

6 1 5 %

SECOND INTERNAL EXAMINATION
Programming 8051 ^  j t
8051 Addressing modes -  Instruction set -loop and Jump 
instructions call instructions -  Arithmetic and Logic 
instructions and simple programs -  8051 interrupts -  
programming timer interrupts,
8051 interface
Interfacing of microcontroller — External memory interfacing- 
LCI) and Keyboard interfacing -  Parallel and serial ADC 
interfacing DAC interlacing -  interfacing 8255 - Stepper
motor control -  DC motor interfacing.____________

END SEMESTER EXAM
■ ■■■■■■ L

ODES'! ION PAPER PATTERN

Maximum Marks ; 100
P A K I  A I IVE MARK QUESTIONS 
8 compulsory questions I question each from 
last two modules

Exam Duration^ hours

it four modules and 2 questions each from
(8 x 5= 40 marks)

PAK I M: 10 MARK QUEST IONS
5 question** uniformly covering the first four modules. Each question can have maximum o f  
three sub questions, if needed. Student has to answer any 3 questions

( 3 xlO = 30 marks)
PAKI C: 15 MARK QUESTIONS
4 questions uniformly covering the last two modules. Each question can have maximum o f  
(our sub questions, ii needed. Student has to answer any two questions

( 2 x 15 = 30 marks)

\t \
w »  \

M j  t -
i h w . - . i i ,  u r  ‘  11

‘ -V,V I

/

l -

PKfNCIPAL
Nel»ru Co llege  of 

•ngineering a iv i R esearch  Genii
^anipady Vhiiuvilwamola Thrtsaur Di 

Pin 680 597 Kerala
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I '

V A '* H ■ s f r .

■
■ .V.-- ■■ ■■

. : ;■ ■
. . . . -

Scanned by TapScanner



Course
Number
ME200

Course Nome
L - r - r -

Credils
Year of Introduction

Mu id nieelnuiics a ml Machinery J-1 -0-4 2016

Prerequisite ' Nil
Course Objectives:

. To introduce students, die fUndamerttal concepts related to the mechanics of fluids.
• l o understand the basic principles of fluid machines and devices,
• To apply acquired knowledge on real lile problems.

To analyze existing Hind system1' and design new fluid systems.
S> Hahn*

P Fundamental Concepts, fluid statics and dynamics, fluid kinematics, boundary layer theory, 
| hydraulic turbines, positive displacement pumps, rotary motion of liquids, centrifugal pump,

* t 'pumping de\ ices,
1 \pcctcd Outcome

i p on completion of course the students might be in a position to;

i. Anah /e flow problems associated with statics, kinematics and dynamics of fluids.
ii. I >esign and analyze fluid devices such as water turbines and pumps.
iii. Understand and rectify problems faced in practical cases of engineering applications.

Text Book
1. Modi P. N. and S. M. Seth, Hydraulics & Fluid Mechanics, S.B.l i Publishers,

New Delhi, 2002.
7 . ■

2. Kumar D. S,. Fluid Mechanics and Fluid Power Engineering, S. K. Kataria & 
Sons, New Delhi. 1998.

References:
!. J. F. Douglas. "Fluid Mechanics”, Pearson education.
2 Cengel Y. A. and J. M. Cimbala, Fluid Mechanics, Tata McGraw Hill, 2013
3. Robert W . I os and Me Donald, “Introduction to fluid dynamics”, John Wiley and sons
4. K. Subrahmanya, “Theory and applications o f fluid mechanics”, (TMH)
5. Shames. I. H, “Mechanics of fluids”.
6. Jagadish Lai. "fluid mechanics and i lydraulic machines”.
7. R K Bansal, “Hydraulic Machines’

r

Module
Course I’lan

Contents

1 Fundamental concepts: Properties of fluid - density, specific 
weight, viscosity, surface tension, capillarity, vapour pressure
111 b f t  n w w l i . l __________ ______________ I * . .

Hours

hulk modulus, compressibility, velocity, rate of shear strain, 
Newton's law of viscosity, Newtonian and non-Newtonian 
fluids, real and ideal fluids, incompressible and compressible
1 I I M i l .

Sem, exam 
marks

15%

p r i n c i p a l
Nelv-u College of 

Engineering and Research Centr*
‘ ■ ^ r n p a d v  T S w u v i l w w m a l a  T h n s * u r u i .  

Pin 6S0 597 Kefala

iS_U

' ,  . - .v t '  -
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*  '  T ' l  nr s re ,,OWM*meter, manometers “)d |<lla| head, fercM on

nine heigfek Flint Internal Exam _ Z ---- —
■ * . (Ictition of flow

streak line and stream line. twnniilli’s cuuation.
Continuity equation, Euler's «luatl°"’, |( Poijeuille
Reynolds experiment, Reynold t number I lafeen 
equation, head loss due to friction, Inchon, IJar * of
equation. Chezy’s formula, compounding pip , 
pipes, siphon effect, waler hammer transmission ol pow
through pipes (simple problems)— -------- —. . r a|ld
B ^durv layer theory: Basic concepts, laminar ano
turbulent’boundary layer, displacement, momentum, energy
thickness, drag and lift, separation of boundary aytr
Floss rate measurements- venturi and onl.ee meter , no ehes
and sscirs (description only for notches, wens and meters)
practical applications, velocity measurements- I not tube and
Pitol --sialic lube. -------- ------------------

Second Internal Exam
■■ =#■   - ______ ____________ _  m   - - _  - ^  h m —  - - - -  -

Hydraulic turbines : Impact of jets on vanes - flat, curved, 
stationary and moving vanes - radial flow over vanes Impulse 
and Reaction Turbines -  Felton Wheel constructional features 
- speed ratio, jet ratio & work done , losses and efficiencies, 
inward and outward How reaction turbines* Francis turbine 
constructional features, work done and efficiencies -  axia 
flow turbine (Kaplan) constructional features, work done and 
rffirioncics. draft tubes, surge tanks, cavitation in turbinfJt;

--------------_—  .  --------- --—  ---------------  ' T- " I - "      : -

VI

10

Positivc d is p la c e m e n t  pumps: reciprocating pump, indicator
diagram, air vessels and their purposes, slip, negative slip and 
work required and efficiency, effect of acceleration and 
friction on indicator diagram (no derivations), multi cylinder
pumps,

Rolan motion of liquids: -  free, forced and spiral vortex
flows, (no derivations), centrifugal pump, working principle, 
impeller, casings, manometric head, work, efficiency and 
losses, priming, specific speed, multistage pumps, selection of
pumps, pump characteristics.

End Semester Exam

10

15%

10

20%

20%

P R IN C IP A L
. Neh'u College of

3nrt Research Cent,
-Padv TStruvilwamala Tfirts-u* O

U f n  6 S 0  m it e r a i *
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Question i I’iitfern

Max mark* 100. Time: 3 hr$ 
wguesoon p-pe should consist ot throe partsT .

Part A
4 Questions unitomiU v.oscrin  ̂ni(
S*;tvV^*S X' Kn k U

,..odiiles I and II. Each question carries 10 ™arks
answer any three questions out of 4(3X 10 ifw ks 3 m )

Part B
A questions uniform!) covering modules III and IV. Each question carries 10 marks 
s ;s v v ac to ansvor an> three questions out ol 4 (3X10 marks -30 marks)

Part C t
o c.:cv v > ..■■ V....1) covering modules V and VI. Each question carries 10 marks

jcv> ' -.;\c ;o .::->\\cr anv four questions out of 6 (4X10 marks ^40 marks)

n tc .. p. each question can hav e a maximum of :'our sub questions, it needed

p r i n c i p a l
Nehru College of 

ngineering ami R esearch  Centie
’ ^ r n p a c i v  T h i r u v i i w a m a i a .  T h h s  J Dl

P,n 68G 597 Keial*
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I -I* - C redits
Introduction

I automobiles and the electrical and

systems -Automotive sensors -ruei injection 
Safety and comfort - Electric vehicles and 
i*t vision -object detection- collision warning

Expected outcome. H  J  j i " A. ;
Students will .

• acquire knowledge on the sensors used in vehicles
• he familiar with the various electronic controls used in automobiles
• become familiar with advanced comfort and safety systems used in automobiles________

Text Book:
I. Tom Denton. Automobile electrical and electronic systems, BH Publication, rI hird edition

Vv Ilium H. Ribbons, Understanding Automotive Electronics - Sixth edition Elsevier
Science 2003
Ronald K Jurgen, Sensors and Transducers - SAE 2003
Jack I rja\cc. Robert ScharIT, Automotive Technology - Delmar publications Inc 1992
Ronald K.Jurgen, Electric and Hybrid-electric vehicles - SAE 2002
Ichiro Masaki. Vision-based Vehicle Guidance - Springer Verlag, Newyork 1992
Ja> W ebster. Class Room Manual For Automotive Service And System - Delmer
Publications Inc 1995
Ron llodkinson. John Fenton, Light Weight Electric/Hybrid Vehicle Design - Read
Educational and Professional Publications Ltd. 2001.

Sem. ExamH ours
Marks

Automotive fundamentals: The en8‘n c-components-Drivc train
stalling & charging systems operation- Ignition system-

Suspension systems-brakes -ABS - Steering system -Adaptive
( i iiise ( ontrol

I I US I INTERNAL EXAMINATION

P R I N C I P A L
Nehru College of 

Engineering and Research C e n ttt
Dampady, Thiruvtlwafriata Thsisaui O' 

Pm 680 597 Kc ,ai.’
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III

Fuel injection and Ignition system: Introduction -fuel system 
components-electronic fuel system-fuel inject ton -types-throttle 
body versus port injection-electronic control fuel injection- 
operation-difFerent types-fuel injeclors-idle speed control- 
continuous injection system-high pressure diesel fuel injection 
-  multi point fuel injection system -Electronic ignition system- 
operation-lypes-EIectronic spark timing control.

7 15%

IV

Safety and comfort : antilock braking system-traction control 
system-electric scats- mirrors and sun roofs- central locking 
and electric windows-cruise control-electric power steering- 
electronic clutch-electronic suspension system-airbags

7 15%

SECOND INTERNAL EXAMINATION

V

Electric vehicles and hybrid vehicles: Introduction-Electric 
Vehicle development- system layout- basic system 
components-fuel cell Electric vehicle. Hybrid vehicle: series 
Hybrid Vehicle - parallel Hybrid Vehicle-CNG Electric hybrid 
vehicle.

I

7 20%

VI

Vehicle Intelligence: Introduction -basic structure-vision based 
autonomous road vehicles-architecture for dynamic vision 
system -features-applications. An application of mobile robot 
vision to a vehicle information system-object detection- 
collision warning and Avoidance system-low tire pressure 
warning system.

7
■ u f tj

20%

END SEMESTER EXAM

QUESTION PAPER PATTERN

Maximum Marks : 100 Exam Duration:3 hours

PART A: FIVE MARK QUESTIONS
8 compulsory questions -1 question each from first four modules and 2 questions each from

(8 x 5= 40 marks)last two modules

PART B: 10 MARK QUESTIONS
5 questions uniformly covering the first four modules. Each question can have maximum of 
three sub questions, it needed. Student has to answer any 3 questions

PART C: 15 MARK QUESTIONS ( 3 xlO = 30 marks)

4 questions uniformly covering the last two modules. Each question can have maximum of 
four sub quest,ons, if needed. Student has to answer any two questions

( 2 x!5 — 30 marks)

'J-? ..

P R I N C I P A L
- . . Nehru College of
-ng,peering and Research Con,
^ " .oad v  Thiruviiwamata r

P - r  s c  , .  T a a  r ° f f 5 o U t  G k
1 59/ Kerai^
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Master of Computer Applications



MCA Regular syllabus -  Semesters -1 to 4

Course code Course Name L - T - P  -
Cred its

Y e ar of
Introduction

R L M C A 1 0 1
Problem Solving & Computer 

_______Programming_______ 3-1-0-4 2016
Course Objectives

•  To in troduce  a basic  step  to w ard s S o ftw are  D ev elo p m en t
•  To learn the  C language
•  To deve lop  the  p ro g ram m in g  skill, u sing  C language

Syllabus
P rogram  D evelopm en t, S truc tu red  P rog ram m ing , In troduc tion  to C , O p era to rs  and E xpressions, 
D ata  Input and O utpu t, C on tro l S ta tem ents, F u n c tio n s, P rog ram  S tructu re , A rrays, S trings, 
S tructu re  and  U nion , P o in ters, F ile H and ling , L ow  Level P ro g ram m in g , A d d itio n a l F eatures o f  C.
Expected Outcome
T he studen ts w ill be ab le  to

i. S o lve  p ro b lem s system atica lly  and to  im p lem en t the so lu tio n  in C language.
ii. D evelop  p ro g ram m in g  sk ills

iii. D eve lop  the k n o w led g e  o f  how  to learn a p ro g ram m in g  language, w hich  w ill help
______________ in learn ing  o th er C o m p u ter L anguages in the cu rricu lum _________________
References

1. A . N . K am th an e , “P ro g ram m in g  in C ” , Pearson  E d u ca tio n , 3 rd E d itio n  (2015)
2. B rian  W  K ern ig h an  &  D enn is R itch ie , “T he C p ro g ram m in g  lan g u ag e”, 2 nd E dition , 

P ren tice  H all (2015)
3. B yron  S G o ttfried , “ P ro g ram m in g  w ith  C ” , S ch au m ’s ou tline, 3 rd E d ition , M cG raw  H ill
4. K  N  K ing , “ C P ro g ram m in g : A  M odern  A p p ro ach ” , \V . W . N o rto n  &  C o, 2 nd E dition  

(1996)
5. R eem a. T hareja , “ P ro g ram m in g  in C ”, O xford  U n iv ersity  Press, 2 nd E d itio n  (2016)
6. S tephen  P ra ta  K, “ C P rim er P lu s” , Pearson  E ducation , 5 th E dition  (2013)

Suggested MOOC
1. h ttp s ://w w w .e d x .o rg /c o u rse /n ro g ram m in g -b as ic s- iitb o m b a v x -c s l0 1 -lx
2. h tto ://o cw .m it.ed u /co u rses /e lec trica l-en g in ee rin g -an d -co m p u ter-sc ien ce /6 -0 8 7 -p rac tica l-  

p ro g ram in in g -in -c -ian u ary -iap -2 0 1 0 /
Course Plan

Module Contents Hours Sem. Exam 
Marks

In tro d u c to ry  concep ts: P rogram  D evelopm en t - A lg o rith m , 
F lo w ch art, P seudocode, S tructu red  P ro g ram m in g  -  P rogram  
D esign , M o d u la r  P rog ram m ing , S truc tu ring  o f  C on tro l 
F low .
In tro d u c tio n  to  C L anguage: T he C ch arac te r set, iden tifiers  
and  key w o rd s, da ta  types, constan ts, v ariab les  and  arrays, 
d ec la ra tio n s, ex p ressio n s, s ta tem ents, S ym bolic  C onstan ts, 
L ib ra ry  F unctions.___________________________________________

10%

»•
O p era to rs  and  ex p ressio n s: A rithm etic  o pera to rs , U nary '
o p era to rs , R e la tional and  L ogical opera to rs, A ssignm euJ
o p era to rs , C o n d itio n a l opera to r. £  j
D ata  inpu t and  ou tpu t: S ingle  ch a rac te r input, single^ 

^ch arac te r ou tpu t, scanf, p rin tf, puts, gets, fu n c tio n ^
in te ra c tiv e  p rog ram m ing .________________________________ *

\ >
\

i Of:
4

J
________S _

o*- 
<3

/
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III

C ontro l s ta tem en ts: B ranch ing  - i f  else  s ta tem en t, L opp ing , 
n ested  con tro l struc tu re , sw itch  sta tem ent, b reak  s ta tem en t, 
co n tin u e  s ta tem en t, com m a opera to r, go to  s ta tem en t. 
F u n c tio n s: O verv iew , function  p ro to types, passing  
a rg u m en ts  to  a function , recursion .
P ro g ram  structu re : S to rage classes, au to m atic  variab les, 
ex te rn a l v a riab les , s ta tic  variab les, m ulti file  p rog ram , 
L ib rary  files, H ead er files.

12 20%

IV

A rrays: D efin in g  an array , passing  a rray  to  functions, 
m u ltid im en sio n a l arrays.
S trings: D e fin in g  a  string , N ull C haracter, In itia lisa tio n , 
R ead ing , w ritin g  and p rocessing  a string .
S truc tu res  and  un ions: D efin ing  a s truc tu re , p ro cess in g  a 
struc tu re , u ser defined  d a ta  types, s truc tu re  and  p o in te rs* , 
passin g  s truc tu re  to  function* , se lf-re fe ren tia l s truc tu res* , 
un ion . !

9 20%

V

P o in te rs: F u n d am en ta ls , D eclara tion , P assing  po in te  
fu nction , p o in te rs  and  one  d im ensiona l a rrays, d 
m em o ry  a llocation , o pera tions on  po in ters, po in te  
m u ltid im en sio n a l arrays, a rray  o f  po in ters, A rray  o f  
p o in te rs  and v ariab le  length  a rgum en ts  list, 
fu n ctio n s to  o th e r  functions.

rs to a 
ynam ic 
rs and 
sftrings, 
passing

9 20%

SECOND INTERNAL EXAMINATION

VI

F ile  H an d lin g : o p en in g  and c lo sing  a da ta  file , read ih g  and 
w ritin g  a d a ta  tile , p ro cessin g  a  da ta  file, u n fo rm atted  da ta  
file, R andom  accessing .
L o w  level p ro g ram m ing : R eg is te r variab le , p itw ise  
o p era tio n s, b it fields.
A d d itio n a l fea tu res o f  C: E num era tion , C o m m and  line 
pa ram ete rs , M acros, C P reprocessor.

9 20%

END SEMESTER EXAM
QUESTION PAPER PATTERN

T here  w ill be tw o  parts  in the Q uestion  paper - Part A  and Part R.
Part A w ill have  8 sho rt a n sw er q u estio n s o f  3 m arks each  (8 X  3 M  -  24 M ). T here  will be no 
cho ice  questions.
Part B w ill hav e  6 essay  q u estio n s one from  each  m odu le  o f  6 rparks each , w ith  an  a lternative  
cho ice  question  from  the  sam e m odule  (6 x  6M = 36M ). T h e  m ax im u m  n u m b er o f  sub part 
questions in Part B to  be lim ited  to  2.
T he to ta l m arks assigned  to  q u estio n s in Part A  (S hort answ er) an d iP art B (E ssay)Q Pgether from  a 
sim ile m odule  w ill not exceed  the  m arks assigned  to  that m odu le  specified" i^ W e ’d l t i r e p l a n .
*May be covered after Module V > * y '
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Course code Course Name L - T - P  -
C redits

Y e a r of
Introduction

R L M C A 1 0 2 O bject Oriented Program m ing 3-1-0-4 2016
Course Objectives

• To understand  the co n cep ts  o f  ob jec t-o rien ted  p ro g ram m in g  p a rad ig m s and  develop  sk ills 
in these  pa rad ig m s u sin g  Java.

• T o  p rov ide  an  o v e rv iew  o f  ch arac te ris tics  o f  Jav a  A p p le ts , E x cep tions, M ultith read ing ,
_______ S tream s, N e tw o rk in g  etc___________________________________________________________________
Syllabus

In troduction  to  O b jec t O rien ted  concep ts  - Jav a  B asics - A rray s and S trings -Inheritance  -  
P o lym orph ism  -  In te rface  -  P ackages - E xcep tion  H an d lin g  -M u ltith read ed  P rog ram m ing  -  
S tream s-A pp le ts  -N e tw o rk in g ._____________________________________________________________________
E x p e c te d  O u tc o m e  
T he studen ts w ill

i. D esign  th e  c lasses  needed , g iven  a p rob lem  specifica tion .
ii. Im p lem en t the designed  c lasses using  the  ob jec t o rien ted  p ro g ram m in g  language.

iii. L earn h o w  to  test, v erify , and debug  ob jec t-o rien ted  p rog ram s and c rea te  p rog ram s using
_______ object o rien ted  p rinc ip les.________________________________________________________________
References

1. C . T hom as W u, “A n  in troduction  to  O b jec t-o rien ted  p ro g ram m in g  w ith  Jav a” , Fourth  
E dition , T a ta  M cG raw -H ill P ub lish ing  co m p an y  Ltd.

2. C ay  S. H o rstm an n  and  G ary  C ornell, “C ore  Java: V o lu m e  I -  F u n d am en ta ls” , E igh th  
E d ition , Sun M icro sy stem s Press.

3. H erbert S child t, “ Jav a  T he C om plete  R efe ren ce” , S even th  E d itio n , T a ta  M cG raw -H ill 
E dition

4. K . A rno ld  and J. G osling , “T he JA V A  p ro g ram m in g  lan g u ag e” , T hird  ed ition , Pearson  
E ducation .

5. P aul D eite l and  H arv ey  D eite l, “ Java, H o w  to  P ro g ram ” , T en th  E d itio n , P earson  E ducation
6. R o h it K hurana , “P ro g ram m in g  w ith  Jav a” , V ik as P u b lish in g , 2014 .
7. T im o th y  B udd , “ U n d ers tan d in g  O b jec t-o rien ted  p ro g ram m in g  w ith  Jav a”, U pdated 

E dition , P earson  E duca tion .
8. Y. D an ie l L iang , “ In troduc tion  to Jav a  p ro g ram m in g ” , S even th  E d ition , Pearson 

E ducation .
Course Plan

Module Contents Hours Sem. Exam 
Marks

I

In troduc tion : N eed  for O O P  parad igm , P rocedura l app roach  
vs. O b jec t-O rien ted  app roach . O b ject O rien ted  concep ts  
Jav a  B asics: H isto ry  o f  Java, Jav a  features, d a ta  types, 
v ariab les , op e ra to rs , exp ressions, con tro l s ta tem en ts , type  
co n v ersio n  and  casting , C oncep ts o f  - c lasses, ob jec ts , 
co n stru c to rs , A ccess  S pecifiers  (pub lic , p rivate, p ro tec ted , 
friend ly ), A ccess  M o d ifie rs  (sta tic , final, ab strac t, native, 
sy n ch ro n ized ), o v erlo ad in g  m ethods, recu rsion , nested  and 
inner c lasses  ✓  j

9 20%

I I  i t L

A T T( A s  9.

Inheritance: G en era liza tio n s vs. S pec ia liza tion , Inheriti'Ujg* 
-dgta m em b ers  and m ethods, S ingle  and  M u lti la t^ f  

: inheritance, use o f  super and th is keyw ords. j * j 
~P® 5nndrphism - m ethod  overrid ing , d y n am ic  metfeAl 

d ispatH L iabstrac t and final c lasses v ^ \

>«J

N * \

?b ib 
£ *■ C

1 x  % i z  j F IR S T  IN T E R N A L  E X A M IN A T IO N  ___
—LLL4— ■—s4r—>r—£-------) O j-------------------------------— ••

\
A * ,

— - ^ v  J
/
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I I I

A rray s  and  S trings: O ne d im en sio n a l arrays, 
M u ltid im en sio n a l arrays, ex p lo rin g  S tring  clasS and 
m eth o d s, S tring  B u ffer c lass.
In terface: c rea tio n  and  im p lem en ta tio n  o f  an  In terface. 
P ack ag es  - c rea tin g  and accessing  a package, im p o rtin g  
p ack ag es, c rea tin g  user defined  packages

8 15%

IV

E x cep tio n  H and ling : benefits o f  ex cep tion  hand ling , 
ex cep tio n  h iera rch y , usage o f  try , ca tch , th row , th ro w s and 
fina lly , bu ilt-in  excep tions, c rea tin g  ow n ex cep tio n  sub 
classes.
M u ltith read ed  P rog ram m ing : th read  life cyc le , c rea tin g  
th read s, th read  p rio rities, synch ron iz ing  th read sj In ter 
T h read  C o m m u n ica tio n .

9 15%

V
E x p lo rin g  Jav a  I/O , S tream s, B yte S tream s, C h arac te r 
S tream s, R an d o m  A ccess  Files, O b ject S tream s.

10 15%

S E C O N D  IN T E R N A L  E X A M IN A T IC )N

V I

A p p le ts  -  A p p le ts  and A pp lica tions, life cycle  o f  an 
p assin g  p a ram ete rs  to  an  app le t, H T M L  tags. 
W o rk in g  w ith  G raph ics , C olors.
N e tw o rk in g : c lien t-se rv e r m odel, Sockets, In le t A 
T C P  sockets  -  S erver Socket and S ocket classes 
S ocke ts -  D atag ram  Socket, D atagram  Packets.

app le t,

ddress, 
, U D P

10 15%

E N D  S E M E S T E R  E X A M
Q U E S T IO N  P A P E R  P A T T E R N

T here  w ill be tw o  p a rts  in the  Q u estio n  paper - P a r t  A  a n d  P a r t  B 
P a r t  A  w ill have  8 sho rt a n sw er questions o f  3 m arks each  ( 8 X 3  
cho ice  questions.
P a r t  B  w ill have  6 e ssay  q u es tio n s  one  from  each  m odu le  o f  6 rr 
cho ice  question  from  th e  sam e m o d u le  (6 x  6M = 36M ). T h e  m 
questions in P a r t  B  to  be lim ited  to 2.
T he to ta l m arks assigned  to  q uestions in Part A  (S hort answ er) and 
sing le  m odu le  w ill not exceed  the m arks a ssisn ed  to  tha t m o d u le  spe

M  =  24 M ). T here  w ill be no

ark s  each , w ith  an a lternative  
ax im u m  n u m b er o f  sub part

3art B  (E ssay ) to g e th e r from  a 
c ified  in the  course  p lan.

V A

PRINCIF'AL
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Course code

R L M C A 1 0 4

Course Name

Data Structures

L - T - P  -
Credits
3-1-0-4

Y e a r of
Introduction

2016
Course Objectives

• To p rov ide  an  insigh t in to  data  s truc tu res such  as arrays linked lists, s tacks, queues, trees 
and g raphs.

• T o  p rov ide  an  u n d ers tan d in g  o f  search ing  and  so rting  m ethods.______________«.___________
Syllabus

D ata structu res: D efin itio n s, C oncep t and O v erv iew  o f  da ta  s tru c tu res  - A nalysis  o f  A lgo rithm - 
A sym pto tic  C o m p lex ity  o f  an a lgorithm .

A rrays, O p era tio n s on A rray s, A p p lica tio n s  - L inked L ist, A p p lica tio n s  o f  L inked L ists, S tacks 
and  Q ueues: S tack  O p era tio n s, A p p lica tio n s  o f  S tacks, Q u eu es - O p era tio n s  on Q ueues, D ifferen t 
T ypes o f  Q ueues, A p p lica tio n s  o f  Q ueues - T rees, B inary  T rees, T rav ersa ls , B ST , In troduction  to 
A V L  trees.

G raphs: T rav ersa ls , M in im um  S pann ing  T rees and sho rtest path  a lg o rith m s

In ternal and  E xternal so rting  tech n iq u es -  se lec tion , bubb le , insertion , m erge  sorting , partition  
exchange  so rting , heap  sort, C o u n tin g  Sort, S earch ing  - E x te rna l so rtin g  -  so rting  w ith d isks, 
sorting  w ith  tapes_________________________________________________________________________
Expected Outcome

• T he stu d en ts  w ill be ab le  to  choose  app rop ria te  da ta  struc tu re  fo r so lv ing  problem s 
________co n sid e rin g  resou rce  co n stra in ts  such as tim e  and space.___________________________
References

1. A N  K am thane  , ’’In troduc tion  to D ata  S tructu res in C ”, P ea rso n  E duca tion  (2005)
2. A lfred  V . A ho , John  E. H opcroft, Je ffrey  D . U llm an  “ D ata stru c tu res  and A lg o rith m s” , 

F ourth  E d ition , P earson  E ducation  (2009)
3. G A  V  P a i , “ D a ta  S truc tu res  and A lgo rithm s: C oncep ts, T ech n iq u es  and 

A p p lica tio n s” , 2nd E d ition , T ata  M cG raw -H ill (2008)
4. J. P. T rem b lay  , P. G. S orenson , ”A n In troduc tion  to  D ata  S truc tu res  w ith  

ap p lica tio n s” , 2 nd E dn, M cG raw  H ill, Inc. N e w  Y ork , N Y , U S A .
5. S am an ta , “ C lassic  D ata S tru c tu res” , 2 nd E dition , PH I.
6. S ey m o u r L ip sch u tz , “D a ta  S truc tu res” , 6th E d ition , 9th R e p rin t 2008 , T ata  M cG raw - 

H ill
7. T hom as H . C o rm an , C h arles  E. L eiserson  and R onald  L. R ivest., “ In troduction  to

__________ A lg o rith m s” , 3rd E d itio n , P ren tice  H all o f ln d ia .____________________________________
Course Plan

Module Contents Sem. Exam 
Marks

D ata  s tru c tu res: D efin itio n s, O verv iew  o f  d a ta  stru c tu res- 
A n a ly sis  o f  A lg o rith m -A sy m p to tic  C o m p lex ity  o f  an 
a lgo rithm .
A rrays: D efin ition , T erm ino logy , O ne d im ensiona l A rray , 
T w o  d im en sio n a l array , M ultid im ensiona l array , 
R ep resen ta tio n  o f  A rray s in M em ory , O p era tio n s  on 
A rrays, A p p lica tio n s  o f  A rrays, S parse  M atrice^- 
M an ip u la tio n .________________________________________ f *
S tack -In tro d u ctio n , R epresen ta tion  o f  a S tack, O p e r a t i o n ^  
S tacks, A p p lica tio n s  o f  S tacks - E va luation  o f  A r ith m ^ i 
ex p ress io n s  -  R ecu rsion  and Iteration____________________

FIRST INTERNAL EXAMINATION

P R I N C I P A L  
Nehru College of  ̂

engineering and Research Cgtitr*
PaiT'.padv Thiruvilwamala. Thris^ur Dt

~ rail cn*7 Vnr'xilhid H51 1 - • - J ‘

A P J Abdul Kalam Technological University



CE
NT

,
MCA Regular syllabus -  Semesters -1 to 4

I I I

Q u eu es-In tro d u c tio n , R epresen ta tion  o f  a q ueue  -O pe 
on  Q ueues, C ircu la r Q ueues, D eque, P rio rity  
A p p lica tio n s  o f  Q ueues.

rations
Q ueue,

9 15%

IV
L inked  L is t - S ing ly  L inked L ists, C ircu la r L inkec 
D o u b ly  L in k ed  L ists  - A p p lica tio n s o f  L inked  
P o ly n o m ia l R ep resen ta tio n -L in k ed  stacks and  Q u eu es

L ists,
L ists- 10 20%

V

T rees, B in a ry  T rees, R epresen ta tion  and  T raversa l? , B S T  
and o p era tio n s - In tro d u c tio n  to  A V L  trees.
G raphs: D e fin itio n s  and B asic  T e rm in o lo g ies, 
R ep re sen ta tio n s  o f  G raphs, T raversa ls , M in im um  S pann ing  
T ree  and sh o rtest path a lgo rithm s

10 20%

, S E C O N D  IN T E R N A L  E X A M IN A T IO N

V I

In ternal so rtin g  -  se lec tion , bubble, insertion , m erg e  s 
and partitio n  ex ch an g e  sorting , heap  sort, Counting 
T im e C o m p lex itie s- com parisons.
S earch in g  -  lin ear search , b inary  search .

o rting , 
; Sort.

10 20%

E N D  S E M E S T E R  E X A M
Q U E S T IO N  P A P E R  P A T T E R N

T here w ill be tw o  parts  in the  Q uestion  paper - P a r t  A  a n d  P a r t  B . 
P a r t  A  w ill have  8 sho rt an sw er q u estio n s o f  3 m arks each  ( 8 X 3  
choice questions.
P a r t  B  w ill have  6 e ssay  q u es tio n s  one from  each m odu le  o f  6 m 
choice question  from  the sam e m odu le  (6  x 6M = 36M ). T h e  m< 
questions in  P a r t  B  to  be lim ited  to  2.
T he to ta l m arks assig n ed  to  q u es tio n s  in Part A (S hort answ er) and  1 
sing le  m odule  w ill no t exceed  the  m arks assigned  to  tha t m odu le  spe

M -  24 M ). T here  w ill be no

,rks each , w ith  an a lternative  
x im um  n u m b er o f  sub part

art B (E ssay) to g e th e r from  a 
,ified  in the  course  plan.

A P J  Abdul Kalam Technological University
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III

IV

V

VI

In ter p ro cess  co m m u n ica tio n  -  shared  m em o ry  -  m essag e  
passing .
P ro cess  C o -o rd in a tio n  - S ynchron iza tion  - the  critical 
sec tio n  p rob lem  -  P e terso n s so lu tion  — S y n ch ro n iza tio n
h ard w are  -  S em aphores 
b ounded  b u ffe r p roblem .

usage and im p lem en ta tio n  -  the

Programming assignments using pipes and semaphores' to be 
given to introduce students to process communication and 
synchronization._______________________________________________
D ead locks -  system  m odel & ch arac te riza tio n  -  m eth o d s 
fo r h an d lin g  d ead lo ck s - p reven tion  - av o idance  - bankers 
a lgo rithm  - d e tec tio n  - R ecovery  from  dead lock.

M emory m anagement - Preliminaries — address binding — logical 
and physical address space - Swapping - Contiguous memory 
allocation -  fragmentation - paging -  with TLB -  protection -  
hierarchical page table structure -  segmentation hardware.
V irtua l m em o ry  concep ts  - dem and  p ag in g  - page  
rep lacem en t -  d iffe ren t types -  fram e a llo ca tio n  -  
a lg o rith m s -  th rash ing .
Secondary storage structure -  Overview -  disk structure - disk 
scheduling - FCFS, SST, CSCAN - selecting a disk scheduling 
algorithm.___________________________________________

11

11

15%

20%

20%

SECOND INTERNAL EXAMINATION
S to rage  m an ag em en t - File concep ts  -  a ttr ib a te s  -  
o p e ra tio n s  -  ty p es  -  s truc tu re  -  access m eth o d s. D irec to ry  
and  d isc  s tru c tu re  -o v e rv ie w  -  d irec to ry  sch em es -j- s ing le  
level -  tw o  level -  tree  struc tu red  -  acyclic  and  genera l 
g raph  d irec to rie s . F ile  system  m ounting .
P ro tec tio n  -  ty p es  o f  access  -  access con tro l.
F ile  system  -  s truc tu re  and im p lem en ta tion . D irec to ry  
im p lem en ta tio n  -  F ile  a llocation  m ethods -  F ree space  
m an ag em en t u sin g  link  list only.

r  •, [  n  _

Programming assignments using create, open, read, write and 
close system calls to be given to introduce students to file system 
calls. Students can be asked to code system programs using the 
above system calls.____________________________________________

11 20%

END SEMESTER EXAM
QUESTION PAPER PATTERN

24  M ). T here  w ill be no
T here w ill be tw o  parts  in the Q uestion  paper - Part A  and Part B.
Part A w ill h av e  8 sh o rt a n sw er q uestions o f  3 m arks each  (8 X  3 M  
cho ice  questions.
Part B w ill have  6 e ssay  q u es tio n s  one  from  each  m odu le  o f  6 ilnarks e^ly ,- w ith  an a lternative  
cho ice  question  from  the sam e m odu le  (6 x  6 M = 36M ). T h e  titffwber o f  sub part
questions in Part B to  be lim ited  to  2. \
T he total m arks assigned  to  q u estio n s in Part A (S hort answ er) aS'd/Part B ( f ^ a y )  to g e th e r from  a 
single m odu le  w ill no t exceed  the m arks assigned  to  that m oduE d^pec ified^jp the  coursg  p lan .______
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M C A  R egu lar syllabus -  Semester 5 &  6

Course No. Course Name L-T-P Credits
Year of 

Introduction

RLIMCA381 Elective III- Cloud Computing 3-1-0-4 2016

Course Objectives

• Understand the main concepts and features of Cloud Computing
• Understand when enterprises should choose Cloud Services
• Understand current cloud providers and the offerings
• Understand cloud services and its applications

Syllabus

Introduction to Cloud Computing - The Value Proposition of Cloud computing - Using Cloud Platforms - 
Exploring Cloud Infrastructures - Details of Cloud Services and its Applications - Using the Mobile Cloud

Expected Outcome

• At the end of the course, students should be able to understand the basics of Cloud computing 
and be able to would be able to understand different cloud offering and its applications.

Text Book

Peter Waher, "Cloud Computing Bible", John Wiley & Sons Publishing, 2011

Reference Books

Michael Kavis, "Architecting the Cloud: Design Decisions for Cloud Computing Service Models 
(SaaS, PaaS, and laaS)", John Wiley & Sons Publishing, 2014
Jothy Rosenberg; Arthur Mateos, "The Cloud at Your Service: The when, how, and why of 
enterprise cloud computing", Manning Publications , 2010

Suggested MOOC

https://www.coursera.org/specializations/cloud-computing
http://ocw.mit.edu/courses/sloan-school-ofmanagement/15-768-management-of-services-
conceptsdesign-and-delivery-fall-2010/lecture-notes/

PRINCIPAL
Netru College of 

Engineering and Research Cenn 
Pampady. Thiruvilwamala. Thrisjur Dt 

Pin 680 597 Kerala

1.

1.

2.

1.2.

https://www.coursera.org/specializations/cloud-computing
http://ocw.mit.edu/courses/sloan-school-ofmanagement/15-768-management-of-services-conceptsdesign-and-delivery-fall-2010/lecture-notes/
http://ocw.mit.edu/courses/sloan-school-ofmanagement/15-768-management-of-services-conceptsdesign-and-delivery-fall-2010/lecture-notes/


ME
 H

Ry

M C A  R e g u la r syllabus — Semester 5 &  6

Course Plan

M
od
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e

Contents
Hours

Allotted

%
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f m
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d-
Se

m
es

te
r 

Ex
am

in
at

io
n

1

Defining Cloud Computing - Cloud Types- Characteristics of (jloud 
Computing - Open Standards - Value of Cloud for Enterprises - 
Understanding Cloud Architectures - Understanding Services and 
Applications by Type - laaS vs. PaaS vs. SaaS

8 15

II

Virtualization Technologies - Load Balancing and Virtualization- 
Hypervisors - Machine Imaging - Porting Applications- Capacity Planning - 
Baselines and Metrics - Network Capacity - Scaling - Exploring Platfofm as 
a Service - Using Google Web Services

8 15

FIRST INTERNAL EXAM

III

Using the prominent cloud services - Google Cloud Services - Anrt 
Web Services - Microsoft Cloud Services - Google Cloud Servi^ 
Demonstration/Tutorial on exploring cloud services on $ 
Amazon/Azure/Google Cloud platform

azon 
:es - 
ither 8 15

IV

Managing the Cloud - Cloud Management Products - Industry Standards 
- Understanding Cloud Security - Securing the Cloud - Establishing 
Identity and Presence

8 20

V

Understanding Service Oriented Architecture - Moving Applications to 
the Cloud - Working with Cloud-Based Storage - Working with 
Productivity Software - Using Webmail Services - Communicating with 
the Cloud - Using Media and Streaming

10 20

SECOND INTERNAL EXAM

VI

Working with Mobile Devices - Smartphones accessing cloud services - 
Cloud Mobile Web Service - Service Types - Service Discovery - 
Microservice architecture .7 * *

A #  V N  r *
m \ '

15

.*
END SEMESTER EXAM $£?/ Y  \ '

l
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M C A  R egu lar syllabus -  Semester 5 &  6

QUESTION PAPER PATTERN

There will be two parts in the Question paper - Part A and Part B.
Part A will have 8 short answer questions of 3 marks each (8 X 3 M = 24 
M). There will be no choice questions.
Part B will have 6 essay questions one from each module of 6 marks each, 
with an alternative choice question from the same module (6 x 
6M=36M).The maximum number of sub part questions in Part B to be 
limited to 2.
The total marks assigned to questions in Part A (Short answer) and Part B 
(Essay) together from a single module, not to exceed the marks assigned 
to that module specified in the course plan in the syllabus.

P RI NCI P AL
Nehru College of 

Engineering and Research Cent-’
Pampady Thiruvilwamala. ThrisourG:
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M C A  Regu lar syllabus -  Semester 5 &  6

Course No. Course Name L-T-P Credits
Year of

Introduction

RLIMCA371 Elective II- Social Network Analysis 3-1-0-4 2016

Course Objectives

• To provide students with essential knowledge of network analysis applicable to real world data, 
with examples from today's most popular social networks.

Syllabus

Introduction to Social Network Analysis - Social Media Examples - Electronic Sources for Network Analysis 
- Mathematical Representations of Social Networks - Modelling and Aggregating Social Network Data - 
Semantic based Social Network Analysis - Case Studies

Expected Outcome

At the end of the course, students will be able to :
• Understand the importance of social media and networks
• Enhance analytical skills for analyzing social media and networking data
• Create real - life case studies using social media data

References

1. Peter Mika, "Social Networks and the Semantic Web", Springer, 2007
2. Hansen, Derek, Ben Shneiderman, Marc Smith, "Analyzing Social Media Networks with 

NodeXL: Insights from a Connected World", Morgan Kaufmann, 2011
3. Stanley Wasserman and Katherine Faust. "Social Network Analysis. Methods and Applications." 

Cambridge University Press, 1994
4. Christina Prell, "Social Network Analysis: History, Theory and Methodology", SAGE Publications 

Ltd, 2012

Suggested MOOC

1. http://nptel.ac.in/courses/106106146
2. https://www.politaktiv.ore/documents/10157/29141/SocNet TheorvApp.pdf
3. https://www.mooc-list.com/course/social-network-analvsis-coursera

Tv*

4 o
A P J&fiflul Kalam T*chnologicol£Lrriiversity

PRINCIPAL
Nehru College of

Engineering and Research Centre 
Parripady. Thiruvilwamala. ThriSiUf Dt 
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M C A  R egu lar syllabus -  Semester 5 &  6

Course Plan
M
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e

Contents
Hours

Allotted
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Ex
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at
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n

1

Introduction to Social Network Analysis - Network Analysis - 
Concepts and Measures in Network Analysis - Global Structu 
Networks, Macro Structure of Social Networks, Personal Networks 
Relevant Portions from Text 1

Key 
e of

8 15

II

Social Media Examples: Asynchronous Threaded Conversation - 
Synchronous Conversation - World Wide Web - Collaborative Authoring - 
Blogs and Podcast - Social Sharing - Electronic sources for network 
analysis - Electronic discussion networks - Blogs and online communities 
- Web based networks.
Text 2 and Text 1

10 20

FIRST INTERNAL EXAM

III

Mathematical Representations of Social Networks - Notations for Social 
data - Graph Theoretic Notation, Sociometric Notation, Algebraic 
Notation - Sets of Actors 
Text 1

8 15

IV

Modelling and Aggregating Social Network Data : Ontol 
representation of social individuals - Ontological representation ofj 
relationships - Aggregating and reasoning with social network d 
Representing identity - Determining equality - Reasoning with in̂  
equality- Evaluating Smushing 
Text 1

ogical 
social 
3ta - 
tance

10 20

V

Developing social-semantic applications : Building Semantic 
applications with social network features - The generic architect' 
Semantic Web applications - Sesame - Elmo - Flink : the social netk 
of the Semantic Web community - Features of Flink.
Text 1

Web 
re of 
vorks 10 15

SECOND INTERNAL EXAM

VI

Social Media Network Analysis Case Studies - Email - Twitter - Visualizing 
and Interpreting Facebook Networks - YouTube: Contrasting Patterns of 
Interaction and Prominence. /  >  

Text 2 i j f / •
_____ * r

15
u

\  Y  ■
\  ' '/ *

END SEMESTER EXAM '•
==aV  i >E i_____ ^ _______ L * J --------
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M C A  R egu lar syllabus -  Semester 5 &  6

QUESTION PAPER PATTERN

There will be two parts in the Question paper -Part A and Part B.
Part A will have 8 short answer questions of 3 marks each (8 X 3 M = 24 M). There will 
be no choice questions.
Part B will have 6 essay questions one from each module of 6 marks each, with an 
alternative choice question from the same module (6 x 6M=36M).The maximum 
number of sub part questions in Part B tobe limited to 2.
The total marks assigned to questions in Part A (Short answer) and Part B (Essay) 
together from a single module, not to exceed the marks assigned to that module 
specified in the course plan in the syllabus.
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M C A  R egu lar syllabus -  Semester 5 &  6

Course No. Course Name L-T-P Credits
Year of

Introduction

RLMCA305 Cryptography and Cyber Security 3-1-0-4 2016

Course Objectives

• Provide basic mathematical concepts used in Cryptography.
• Provide basic understanding of various cryptographic algorithms.
• Provide basic understanding of Hashing techniques, Digital Signature schemes and key 

management techniques.
• Provide basic understanding of crypto currencies and bitcoins
• Provide an understanding of network security implementation at application layer, transport 

layer, and network layer and the protocols used.

Introduction to Cryptography, Security architecture and classical encryption schemes, Number theory 
basics, Conventional symmetric key encryption techniques, Public key cryptography, Digital signatures, 
Message Authentication codes and Hash functions, Crypto currencies and bitcoins, Cyber Security, Email 
Security, IP Security and Web Security.

A t  th e  e n d  o f  th e  co u rse , s tu d e n ts  w ill b e  a b le  to

1. Build cryptosystems using various Symmetric and Asymmetric encryption techniques.
2. Apply the concepts of different message authentication and digital signature techniques to 

applications for ensuring secure transactions.
3. Apply security services to applications at Application, Transport and Network layer.

1. William Stallings, Cryptography and Network Security, 6th Edition, Pearson Education, March 
2013.

2. Behrouz A. Forouzan, "Cryptography and Network Security", Tata McGraw-Hill Publishing(2e 
2011)

3. Charlie Kaufman, Radia Perlman and Mike Speciner, "Network Security", Prentice Hall of India, 
2002.

4. Manuel Mogollon, "Cryptography and Security Services -  Mechanisms and 
Applications",Cybertech Publishing.

5. William R. Cheswick, Steven M. Bellovin, Aviel D. Rubin. "Firewalls and JnJetriet Security'VAddison-

Syllabus

Expected Outcome

References

Wesli

PRINCIPAL
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M C A  R egu lar syllabus -  Semester 5 &  6

6. Arvind Narayanan, Joseph Bonneau, Edward Felten, Andrew Miller, Steven Goldfeder, "Bitcoin
and Cryptocurrency technologies", Princeton University Press

Suggested MOOC
1. httDs://www.coursera.org/learn/crvDto
2. https://www.coursera.org/learn/cryptocurrency
3. https://www.coursera.org/learn/crypto2

A P J  Abdul Kalam Technological University

'V
P R I N C I P A L
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Engineering and Research Ce 
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M C A  Regu lar syllabus -  Semester 5 & 6

Course Plan
M
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Allotted
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r 

Ex
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n

1

Introduction to Cryptography: Services, Mechanisms and attacks- 
Phishing, ransomware, DoS attack, OSI security architecture-Network 
security model-Classical Encryption techniques (Symmetric cipher model, 
substitution techniques, transposition techniques, steganography).

8 15%

II

Mathematical Background:Elementary number theory: Prime numbers, 
Fermat's and Euler's theorems. Testing for primality, Modular 
Arithmetic: Congruences, Chinese remainder theorem.

Finite fields: Review of groups, rings and fields; Finite fields of the form 
GF(p), Polynomial Arithmetic, Finite fields of the form GF(2").Discrete 
logarithms Euclidean Algorithms.

12 15%

FIRST INTERNAL EXAM

III

Conventional Symmetric Key Encryption:Block ciphers and Stream 
Ciphers, Modes of operation (ECB, CBC, CFB, OFB), multiple encryption, 
Data Encryption Standard-Block cipher principles-block cipher modes of 
Operation-Advanced Encryption Standard (AES)-Triple DES.

8 20%

Public key cryptography: Principles of public key cryptosystems-The RSA 
algorithm-Key management -  Diffie Heilman Key exchange-Elliptic curve 
arithmetic-Elliptic curve cryptography.

IV

Hash Functions and MAC: Properties of hash functions, birthday attack, 
hash-cash, Message Authentication Code Algorithms, MAC protocols, 
HMAC, CBC-MAC.

Digital Signatures: Classification of signature schemes, RSA signature, 
Digital Signature Standard, one time signature schemes, attacks on 
Digital Signatures, Blind Signatures.

8 15%

V

Cryptocurrencies and Bitcoins: A Simple Cryptocurrency: GoofyCoin, 
ScroogeCoin, How Bitcoin Achieves Decentralization: Centralization vs. 
Decentralization, Distributed consensus, Consensus without identity.

Mechanics e i  Bitrajx?: -Bitcoin transactions, Bitcoin Scripts, Applications 
of?Bfy :)m.scripts, Bltpdin blocks, The Bitcoin network, How to Store and 
UsiHjlitcoiaS. Simple yetal Storage, Hot and Cold Storage, Splitting and

8 15%

X
Technological University
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M CA R e g u la r  s y l la b u s  - S e m e s te r  5  &  6

Sharing Keys, Online Wallets and Exchanges, Payment Se 
Transaction Fees, Currency Exchange Markets

•vices,

SECOND INTERNAL EXAM

Introduction to Cyber Security, E-mail Security: Security Services for E-
mail-attacks possible through E-mail -  establishing keys p ivacy-
authentication of the source-Message Integrity-Non-repudiation- 
Good Privacy-S/MIME.

Pretty

VI
IPSecurity: Overview of IPSec -  IPv4 and IPv6-Authentication H :ader-

10 20%

Encapsulation Security Payload (ESP)-lnternet Key Exchange. Web
Security: SSL/TLS Basic Protocol-computing the keys- client
authentication-PKI as deployed by SSL Attacks fixed in v3- Exports 
Encoding-Secure Electronic Transaction (SET).

bility-

END SEMESTER EXAM

QUESTION PAPER PATTERN

There will be two parts in the Question paper -Part A and Part B.
Part A will have 8 short answer questions of 3 marks each (8 X 3 M = |>4 M). 
There will be no choice questions.
Part B will have 6 essay questions one from each module of 6 marks each 
an alternative choice question from the same module (6 x 6M=36 
maximum number of sub part questions in Part B tobe limited to 2.
The total marks assigned to questions in Part A (Short answer) and ’art B 
(Essay) together from a single module, not to exceed the marks assigned to 
that module specified in the course plan in the syllabus.

, with 
.TheM)
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MCA Regular syllabus -  Sem esters -1 to 4

Course code Course Name L - T - P  -
C redits

Y e a r of
Introduction

R L M C A 2 0 3 Software Engineering 3-1-0-4 2016
Course Objectives

• To assis t th e  s tu d en t in u nderstand ing  the basic  th eo ry  o f  so ftw are  eng ineering , and to  
_______app ly  th ese  basic  th eo re tica l p rinc ip les to  a so ftw are  d ev e lo p m en t pro ject.____________
S y lla b u s

In troduction  to  S o ftw are  E n g in eerin g , F undam en ta ls  o f  A g ile  D ev e lo p m en t, Scrum  Fram ew ork , 
Industry  T rends.____________________________________________________________________________________
Expected Outcome
A t the end o f  the  cou rse , s tu d en ts  w ill

i. L earn  the  th eo ry  and foundations o f  so ftw are  eng ineering .
ii. L earn  th e  d iffe ren t p rocess m odels and  choose  the  best m odel fo r th e ir pro ject

iii. Be ab le  to  co n stru c t req u irem en t m odels
iv. Be ab le  to  U n d erstan d  the d ifferen t d eve lopm en t p rac tices  and its advan tages
v. B e ab le  to  c rea te  tes t cases  and im p lem en t d iffe ren t tes tin g  stra teg ies

vi. U nderstand  the  en v iro n m en t and w o rk  cu ltu re  in a so ftw are  o rg an iza tio n
References

1. A lis ta ir  C o ck b u rn , “A g ile  S o ftw are  D evelopm ent: T he C o o p era tiv e  G am e” , A ddison  
W esley , 2 nd E d ition  (2006).

2. A n d rew  Flunt, D av id  T hom as, “T he P ragm atic  P rog ram m er: F rom  Jo u rneym an  to 
M aste r” , P ea rso n  India, 1st E d ition  (2008).

3. K en S chw aber, M ik e  B eed le , “A gile  S oftw are  D ev e lo p m en t w ith  S crum ” , Pearson (2008).
4. L isa  C risp in , Janet G regory , “A g ile  T esting : A P ractica l G u ide  fo r T este rs and A gile  

T eam s” , A d d iso n  W esley  P ro fessiona l, 1st E d ition  (2008).
5. M ik e  C ohn , “U ser S to ries  A pp lied : For A gile  S oftw are  D v e lo p m en t” , A dd ison  W esley , 1st 

E d ition , (2004).
6. P ressm an , R .S ., “ S o ftw are  E ng ineering : A  P rac titio n er 's  A p p ro ach ” , M cG raw  Hill SE , 7 th 

E d ition , (2010).
7. R obert C . M artin , “A g ile  S oftw are  D evelopm en t, P rinc ip les , P a tte rn s  and P ractices” , 

P ren tice  Flail Im prin t, Pearson  E ducation , 2 nd E d ition  (2002).
8. R od S tephens, “B eg in n in g  S oftw are  E n g in eerin g ” , W ro x  Series, W iley  Ind ia  P v t Ltd 

(2015).
9. R yP ress “ R y 's G it T u to ria l” (F ree e -book)

Suggested MOOC
•  In troduction  to  D evO ps

(h ttp s:/A vw w .edx .o rg /cou rse /in troduction -devor> s-m icroso ft-dev212x )
Course Plan

Module Contents Hours Sent. Exam 
Murks

In tro d u c tio n  to  S o ftw are  E ng ineering  - W hat is S o ftw are  
E n g in eerin g  - W hy is so ftw are  en g in ee rin g  im portan t, 
D eta ils  a round  req u irem en ts  ga thering , S o ftw are  design , 
D ev e lo p m en t, T esting , D ep loym ent, M ain ten an ce . 
P lan n in g  phase -  p ro jec t p lann ing  ob jec tive , so ftw are  
scope, em pirica l estim ation , m odels, C O C O M O , s ta ffing  
and  persona l p lann ing .______________________________________

15%

C O U f,, 
--------<&?■

S oftw are  E n g in eerin g  m odels - P red ic tiv e  so ftw a re ,^  
, en g in ee rin g  m odels and  its app lica tion  - M odel A p p ro a c h e d  
-  P re req u isites  - p red ic tive  and adap tive  w aterfa ll - w a te r f i j f  
w ith  feed b ack  - Sashim i - increm ental w ate rfa ll - V m odeller(

P R I N C I P A L
Netr-u College of 

Engineering and Research Ce 
D3rt!pady. Ttiiruvilwamala. ThriSaur Ot 

Pm 630 597 Kerala

P J Abdul^CbJam Technologiedl University

http://www.edx.org/course/introduction-devons-microsoft-dev212x


I l l

IV

V

V I

M ZA Regular syllabus -  Sem esters -1 to 4

System  d ev e lo p m en t life cycle  - I te rative  vs P red ib tive  -  
p ro to ty p es - S p ira l - un ified  p rocess - C lean room  ■ R apid 
A p p lica tio n  d ev e lo p m en t p rinc ip les -  risk  m anagem ent.

F IR S T  IN T E R N A L  E X A M IN A T IO I
F u n d am en ta ls  o f  A gile  D eve lopm en t - In tro d u c  ion to 
ag ility , A g ile  P rincip les, O verv iew  o f  S crum , E x trem e 
P ro g ram m in g , F ea tu re  D riven  deve lopm en t, L ean  S o ftw are  
D ev elo p m en t, A g ile  p ro jec t m anagem ent.
D esign  and  d ev e lo p m en t p rac tices in A g ile  p ro jec 
D riven  D ev elo p m en t, C on tinuous In tegration , Refa^:
P a ir  P ro g ram m in g , S im ple  D esign , U ser S tories 
T esting , A g ile  T o o ls  - A gile  design  p rac tices , I 
design  P rin c ip les  includ ing  S ingle R esp o n sib ility  P r 
O pen  C losed  P rin c ip le , L iskov  S ub stitu tio n  P r 
In te rface  S eg reg a tio n  P rinc ip les, D ep en d en cy  In 
P rin c ip le  in A g ile  D esign , N eed  and s ign ificap  
R efac to rin g , R efac to rin g  T echn iques.

T h e  A g ile  lifecyc le  and its im pact on testing , Test- 
D ev e lo p m en t (T D D ), JU n it fram ew ork  and  to o ls  fo 
T estin g  u se r sto ries  - accep tance  tests  and sc 
P lan n in g  and  m an ag in g  tes tin g  cycle , E x p lo ra to ry  
R isk  based  tes tin g , R egression  tests, T est A utom ation  
to  su p p o rt th e  A g ile  tester._______________________

s, T est 
to ring , 

A g ile  
o le  o f  
ncip le , 
ncip le , 
version 
ice o f

D riven
T D D ,

enarios,
testing ,

T oo ls

Scrum  F ram ew o rk  - In troduc tion  to  Scrum , P ro jec t bhases, 
A g ile  E stim atio n , P lan n in g  gam e, P roduct b ack log , S prin t 
back log , Ite ra tion  p lann ing , U ser sto ry  defin ition . 
C h arac te ris tic s  and  co n ten t o f  user stories, A ccep tan ce  tests 
and  V erify in g  sto ries, P ro jec t ve loc ity , B urn  dow r chart, 
S p rin t p lann ing  and retro spec tive  D a ily  scrum , Scrum  ro les  - 
P ro d u c t O w ner, Scrum  M aster, Scrum  T eam , S c r u n  case  
study , T o o ls  fo r A g ile  p ro jec t m anagem en t__________
P rag m atic  P ro g ram m in g  in S oftw are E n g ineering  - E 
p ragm atism  in so ftw are  en g ineering  - C ode m aintain? 
design  by co n trac t - asse rtive  p ro g ram m in g  - 
m ain ta in ab le  code  - R u th less  testing  — pride.________

S E C O N D  IN T E R N A L  E X A M IN A T IO N
In d u stry  T ren d s  - In troduction  to  D evO ps - A  
p ro cess  b e tw een  d ev e lo p m en t and o pera tions - C on t 
In teg ra tion  (C l), con tin u o u s testing , and cont 
d ep lo y m en t - C onfigu ra tio  
m an ag em en t, and m o n ito rin g  and learn ing

m anagem ent,

E N D  S E M E S T E R  E X A M
Q U E S T IO N  P A P E R  P A T T E R N

T here w ill be tw o  p a rts  in the  Q uestion  paper - P a r t  A  a n d  P a r t  B 
P a r t  A  w ill have  8 sho rt an sw er questions o f  3 m arks each  ( 8 X 3  
choice questions.
P& jt B  w ill have 6 essay  q u estio n s one from  each  m odu le  o f  6 m 

.Sfooi&e question  from  the  sam e m odu le  (6 x 6M = 36M ). T he m 
questions in P a r t  B to  be lim ited  to  2.
Tue to ta l m arks assigned  to  q uestions in Part A  (S hort answ er) and 
single m odu le  w ill n o t exceed  the m arks assigned  to  th a t m odu le  spe

p r i n c i p a l
Nelv-u College of 

Engineering and Research Centr^ 
Psrnpady Thiruvilwamala Thris^ur ui 

Pin 690 597 Kerala

ssential 
ibility  - 
V riting

11 20%

15%

15%

unified
inuous
inuous
release

15%

> /

M i=224 M ). wi[] p ^ n o

\ * \  s  / S j
arkSy Saoh, w iB can  altgriiajnve 
aximmfi» ntHnber _© f'sub' part

5art B (E ssay) to g e th e r from  a 
c ified  in the course  plan.

A P J Abdul Kalam Technological University
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MCA Regular syllabus -  Sem esters -1 to 4

Course code Course Name L -T -P  -
Credits

Year o f
In tro d  action

R LM C A205 D a ta b a s e  M a n a g e m e n t  S y stem s 3-1-0-4 2016
Course Objectives

• T o  d eve lop  and  m anage  e ffic ien t and e ffec tive  d a tab ase  ap p lica tio n s  tha t requires 
un d erstan d in g  the  fu n d am en ta ls  o f  da tabase  m an ag em en t system s, techn iques for the

________ design  o f  d a tab ases , and  p rinc ip les o f  da tabase  ad m in is tra tio n .______________________________
Syllabus
In troduction  o f  da tab ase  system s - D a ta  m odeling  using  E n tity  R e la tio n sh ip  M odel - E xtended  E- 
R  features - T h e  R e la tio n a l m odel -R ela tional Q uery  L an g u ag es. In troduction  to SQ L - 
In term ed ia te  S Q L  - A d vanced  SQ L  - D atabase D esign  - F unctional D ep en d en c ies  - F oundations 
o f  D atabase  T ran sac tio n  P ro cess in g  - C o n currency  C ontro l in d a tab ases  - O v erv iew  o f  D ata
M in ing  and D ata W areh o u sin g  C oncep ts.__________________________________________________________
Expected outcome 

T he s tuden ts w ill
i. U nderstand  the fu n d am en ta ls  o f  re la tional, ob jec t-o rien ted , and  d istribu ted  database  

system s includ ing : da ta  m odels, database  arch itec tu res, and  d a tab ase  m an ipu la tions.
ii. U nderstand  the th eo ries  and techn iques in d ev e lo p in g  d a tab ase  ap p lica tio n s and be able

_________ to d em o n stra te  th e  ab ility  to  build  databases_______________________________________________
References

1. A braham  S ilb e rsch a tz  ,H enry  F. K orth  ,S. S udarshan , ’’D atabase  S ystem  C o n cep ts” , 
M cG raw  H ill E d u ca tio n , 6 th E dition  (2013) - (for M odu les  1,2,3 ).

2. A shu tosh  K u m ar D ubay , “ D atabase  M anagem en t C o n cep ts” , S .K . K a ta ria  & Sons, 1st 
E dition  (2012).

3. Raghu R am ak rish n an  and Joh an n es G ehrke, “ D atabase  M an ag em en t S y stem s” , M cG raw  
H ill, 3 rd E dition  (2014).

4. R am ez E lm asri, S h am k an t B .N avathe , “D atabase  S ystem s “, P earson  E ducation , 6 lh 
E d ition  (2 013) (fo r M o d u les  4 ,5 ,6).

5. T hom as M  C o n n o lly  and C aro lyn  E B egg, “D atab ase  sy s tem s” , P earson  E ducation , 4 th 
E d ition  (2 009) - (fo r M o d u le  4).

Suggested MOOC 1 2 3 4

1. D ata  M an ip u la tio n  at Scale: System s and A lgo rithm s 
(h ttp s://w w w .co u rse ra .o rg /lea rn /d a ta -m an ip u la tio n )

2. In troduction  to  D a tab ases  (C oursera) 
(h ttp s ://c la ss .s tan fo rd .ed u /co u rse s /D B /2 0 1 4 /S e ltP laced /ab o u t)

3. D atabase M an ag em en t E ssen tia ls  (C oursera) 
(h ttp s ://w w w .co u rse ra .o rg /lea rn /d a tab ase -m an ag e in en t)

4. S Q L (S tanford  U n iversity )
________ (h ttp s ://lag u n ita .s tan fo rd .ed u /co u rses/D B /S Q L /S e lfP aced /co u rsew are )_____________________

Course Plan

Module Contents
Sent. Exam 

Marks
In tro d u c tio n : P u rpose  o f  database  system s - V iew  o f  da ta  - D ata  
m odels , sch em as and instances - D atabase  L anguages - D atab ase  
U sers and A d m in is tra to rs .
D ata  m o d elin g  using  E n tity  R ela tionsh ip  M odel - E n tity  sets, 

-R d a tio n s h ip  sets, a ttribu tes , C o n stra in ts  -  K eys -  E n t i t y ?  
Q f^ jithansh ip  D iag ram s - W eak E n tity  Sets. V ■
E ift^ M e ^  E -R  fea tu res - S pec ia liza tion  and G en era liza tieS  
C onstr$ irils on S pec ia liza tion  and G eneraliza tion .___________ J"

t

p r i n c i p a l
College ofSETSanr’Research Cê- 'Pady. Tfiiruvilwamaia, Thr,s,ur Dt 

-  6SC 597 Kerafc

• IV  -------------' * D 1A P J Abdul Kalam Technological University

Pin

https://www.coursera.org/learn/data-maninulation
https://class.stanford.edu/courses/DB/2014/SeltPlaced/about
https://www.coursera.org/leam/database-management
https://lagunita.stanford.edu/courses/DB/SQL/SelfPaced/courseware


MCA Regular syllabus -  Semesters -1 to 4

n

T he R ela tio n al m odel: R ela tional m odel co n cep ts  - R e la tional 
m odel co n stra in ts  - R elational D atabases and R ela tional 
D atabase  Schem as.
R ela tional Q uery  L anguages :The R ela tional A lg eb ra  - 
E x am p les  o f  Q u eries  in R ela tional A lgebra.

9 15%

F IR S T  IiN T E R N A L  E X A M IN A T IO N

I I I

In troduc tion  to  SQ L: SQ L  D ata D efin ition , B asic  s truc tu re  o f  
S Q L  Q u eries , A d d itio n a l B asic O pera tions, Set O p era tio n s, N ull 
va lues, A g g reg a te  functions, N ested  S ubqueries, M o d ifica tio n s 
o f  da tabase
In te rm ed ia te  SQ L : JO IN  E xpressions, V iew s, T ran sac tio n s, 
In teg rity  C o n stra in ts , SQ L  D ata ty p es and schem as, 
A u tho risa tion .
A d vanced  SQ L : D ec laring  and  Invoking  S Q L  F u n c tio n s and 
P rocedures, T rig g ers  - N eed  fo r triggers, T rig g ers  in SQ L

11 20%

IV

D atabase  D esign: F unctional D ependencies - N o rm al 1 
F irst N o rm al F orm , Second N orm al Form , T hird  N orm al 
B oyce C odd  N o rm al Form , M ultivalued  D ep en d en cy  and 
N orm al Form , Jo in  D ependenc ies  and F ifth  N orm al F orm . 
In fe rence  R ules fo r F unctional D ependencies, M in im al 5 
F unc tiona l D ependenc ies , P roperties o f  Rel: 
D eco m p o sitio n s.

o rm s:
Form ,
:ourth

ets o f  
itional

9 20%

V

F o u n d a tio n s  o f  D atabase  T ransaction  P rocessing : T ransa  
D atabase  Item s, R ead and W rite O pera tions and D B M S b 
T ran sac tio n  s ta tes, D esirab le  sta tes o f  T ransa  
T ran sac tio n s and S chedu les  - C h aracte ris in g  S chedu les 
on R eco v erab ility , S chedu les  o f  T ransac tions, Charact* 
S chedu les B ased  on R ecoverab ility , C h arac te ris in g  Sch 
B ased on S eria lizab ility , Serial, N on  seria l , and  Cc 
S eria lizab le  S chedu les, T estin g  fo r C onflic t S eria lizab ilit 
S chedu le , V iew  E q u iv a len ce  and  V iew  S eria lizab ility . 
C o n cu rren cy  C on tro l in databases: T w o - P h ase  L< 
T ech n iq u es, G u aran tee in g  S eria lizab ility  by  T w o 
L ocking , D ea lin g  w ith  D ead lock  and S tarvation , C oncu  
C ontro l B ased  on T im estam p  O rdering

:tions, 
uffers, 
:tions, 
based 

:rising  
ed u les  
n flic t-  
y o f  a

acking
-Phase
rrency

9 20%

S E C O N D  IN T E R N A L  E X A M IN A T IO N

V I

O v erv iew  o f  D ata  M in ing  and D ata W arehousing  Cone 
D ata  m in in g  T ech n o lo g y , A ssoc ia tion  ru les, C lassific  
C lu ste rin g , In tro d u c tio n  o f  D ata W arehousing  - Charact< 
o f  D a ta  W arehouses, D ata M odeling  for D ata  W arehouses^

ep ts  - 
ations, 
r is tics

7 10%

E N D  S E M E S T E R  E X A M
Q U E S T IO N  P A P E R  P A T T E R N

T here w ill be tw o  parts  in the  Q uestion  paper - P a r t  A  a n d  P a r t  13.1 
P a r t  A  w ill have 8 sho rt an sw er questions o f  3 m arks each ( 8 X 3  
choice questions.
T a r t  B w ill have  6 e ssay  q u estio n s one  from  each  m odu le  o f  6 ma 
choice, question  from  the sam e m odu le  (6 x 6M = 36M ). T he ma 
questions in P a r t  B to  be lim ited  to  2.
The-to tal m arks assigned  to  q u estio n s in Part A (S hort answ er) and P 
single m odu le  w ill no t exceed  the m arks assigned  to  tha t m odule  spec

VI = 24 M ). T here  w ill be no

rks each , ye^h aii-aitefifitH-vc 
x im um  njihvber o f  su b  p a rt

if $  X:
art B (E5Say) to g e jto y  from  a 
:ified iriffh^ c o u r ^  p lan. / ,

y
p K i N C i P/■

/  Nehru College of
_  , r- A P  1 Abdul Kalam Technological UniversityEngineering anO Research C r/\ i

Panripady Thiruvilwamala. Thris^u Dt 
Pin 680 597 Kerala
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MCA Regular syllabus -  Sem esters -1 to 4

Course code Course Name L - T - P  -
Credits

Y e ar of
Introduction

R L M C A 2 0 7 Design and A nalysis o f Algorithm s 3-1-0-4 2016
C o u rse  O b je c tiv e s

•  To fam iliarize  w ith  a lgo rithm  design  stra teg ies.
• To learn to  an a ly se  and  m easu re  the perfo rm ance  o f  a lg o rith m s_____________________________

S y lla b u s
In troduction  to  A lg o rith m  A nalysis , D iv ide  and C o n q u er M ethod , G reed y  S trategy , D ynam ic 
P rogram m ing , A lg o rith m  D esign  by S tate Space T rees -  B ack track in g  - B ranch  and B ound,
In troduction  to  C o m p u ta tio n a l C om plex ity .________________________________________________________
E x p e c te d  O u tc o m e

i. G iven  a p rob lem , the  studen t w ill be ab le  to  design  a lgo rithm s.
ii. G iven  an a lgo rithm , h e/she  w ill be ab le  to  an a ly se  it and p roduce  an estim ate  o f  its

_______________ tim e  and space  requ irem ents.________________________________________________________
R e fe re n c es

1. A . L ev itin , “ In troduc tion  to the D esign & A nalysis  o f  A lg o rith m s” , Pearson  E ducation , 3 rd 
E d ition  (2008).

2. E llis  H orow itz , Sartaj Sahni, S angu thevar R ajasekaran , “ F u n d am en ta ls  o f  C o m p u ter 
A lg o rith m s” , O rien t L ongm an , U n iversities P ress, 2 nd E dition  (2008)

3. H arsh  B hasin , “A lg o rith m s D esign  and A n a ly s is” , O xford  U n iv e rsity  Press, 1st Edition 
(2015).

4. R ajesh  K .S h u k la , “A n a ly sis  and  D esign o f  A lg o rith m s, A B e g in n e r’s A p p ro ach ” , W iley
(2015) "

5. R ichard  N eap o litan  , K u m arss  N aim ip o u r, “ F oundations O f  A lg o rith m s “ ,Jones and 
B artle tt P u b lish e rs, Inc, 4 th E dition  (2011).

6. S ara  B aase  , A llen  V an  G e ld e r , “C o m p u ter A lg o rith m s: In tro d u c tio n  to  D esign  and 
A n a ly sis” , P earson  India, 3 rd E dition  (2002).

7. T hom as H . C o rm en , et al., “ In troduction  to  A lg o rith m s” , P ren tice  H all, 3 rd E dition  (2010)

C o u rs e  P la n

Module Contents Hours Sem. Exam 
Marks

In troduction  to  A lg o rith m  A nalysis  : A lgo rithm  and  its 
p roperties - A p rio ry  and A p o ste rio r ana lysis  o f  a lg o rith m s - 

T im e and S pace C o m p lex ity - E lem en ta ry  O pera tion  
and C o m p lex ity  E stim ation  o f  S im ple A lgo rithm s - A sy m p to tic  
no ta tio n s and  th e ir  p roperties - C om m on C o m p lex ity  functions 
- R ecu rrence  R e la tio n s - S olu tion  o f  R ecurrence  R e la tio n s - 
Iteration  M ethod  - R ecurrence  T ree M ethod  - M aster's  
T heorem  (P ro o f  no t requ ired )____________________________________

10 15%

II

D iv ide  and  C o n q u e r M ethod  : C ontro l A b strac tio n  for 
D iv ide  and C o n q u er- 2- w ay  M erge  Sort , Q u ick  sort, B in ary  
Search , F in d in g  M ax im um  and  m in im um , D iv ide and C o n q u e r 
M atrix  M ultip lica tion .____________________________________________

15%

F IR S T  IN T E R N A L  E X A M IN A T IO N
G reedy  S tra tegy : - C on tro l A bstrac tion  fo r G reed y  S tra teg y  - 

F rac tional K n ap sack  Problem  - P rim s' and K ruskal's  
m in is fo r M in im al S pann ing  T ree - Job  S e q u e n c if^

.8 15%

x x
D y n am ic) P ro g ram m in g  : C on tro l A bstrac tion  for Dynfa
Progrfam ^iing - T he P rinc ip le  o f  O ptim al S u b stru c tu re  - A lk ^ a  r

J j U %

P R I N C I P A L
Neh-u College of 

Engineering and Research Cent! 
Parrrpady. Thiruvilwamaia. ThriSjui l- 

Pin  fiflO 597 K era la

A P J Ab<fy'koi{im Technological U niversity
•V •



MCA Regular syllabus -  Sem esters -1 to 4

S h o rtest P ath  P rob lem  - T rav ellin g  Sales P erson  P rob lem , 
D iv ide  and C o n q u e r vs D ynam ic  P rogram m ing .

V

A lgorithm  D esign  by S tate  S pace T rees: S tate S pace - Be 
F u n c tio n s -  E x am p les .
B ack track in g : C on tro l A bstrac tion  fo r B ack track in g  - 
Q u een 's  P rob lem , Sum  o f  S ubset P roblem .
B ranch  and  B ound : D ep th  First, B read th  F irst ari 
F irst B ranch  and  B ound stra teg ies and th e ir  con tro l abst 
- T h e N 2-! P u zz le  Problem

)unding

The N -

d B est 
■actions

10 25%

S E C O N D  IN T E R N A L  E X A M IN A T IO N

V I

In troduc tion  to C o m p u ta tio n a l C om plex ity : T ra c ta t 
In trac tab le  P ro b lem s - C o m p lex ity  C lasses- P and  N P  C 
S A T  and  3 -S A T  P ro b lem s - N P -H ard  and N P -C o m p le te  
-  S tudy  o f  N P  co m p le te  p rob lem s - T rav e llin g  S ales 
P roblem  - K n ap sack  Problem  - C lique  Problem , V erte) 
P roblem .

Note: Only general concepts required to be covered. N  
required. Only elementary treatment is required.

le and 
lasses - 
C lasses  
P erson  
C o v er

) p ro o f

10 15%

E N D  S E M E S T E R  E X A M
Q U E S T IO N  P A P E R  P A T T E R N

T here w ill be tw o parts  in the  Q uestion  paper - P a r t  A  a n d  P a r t  B 
P a r t  A  w ill have 8 sho rt an sw er questions o f  3 m arks each  ( 8 X 3  
cho ice  questions.
P a r t  B w ill have  6 essay  q u es tio n s  one  from  each  m odu le  o f  6 m 
choice question  from  the sam e m o d u le  (6 x  6M = 36M ). T he m 
questions in P a r t  B  to  be lim ited  to  2.
T he to ta l m arks assigned  to  q uestions in Part A (S hort answ er) and 
single m odule  w ill no t exceed  the m arks assigned  to  tha t m odu le  spe

M =  24 M ). T here  will be no

arks each , w ith  an alternative  
ax im um  n u m b er o f  sub part

f’art B (E ssay) to g eth er from  a 
;cified in the course  plan.

A P J  Abdul Kalam Technological University



MCA Regular syllabus -  Sem esters -1 to 4

C o u rse  code C o u rs e  N am e L -T -P  - 
C re d its

Y e a r  o f  
In tro d u c tio n

R L M C A 2 0 4 B ig  D a ta  T ech n o lo g ies 3 -1 -0 -4 2016
C o u rse  O b je c tiv e s

•  To understand  the  co n cep t o f  B ig  data

•  To understand  H A D O O P
• To understand the Big Data concerns: Storage and Analysis

S y lla b u s
Introduction to Big Data Platform, Big Data Storage Concepts, Big Data Processing Concepts, Introduction 
to Hadoop Ecosystem, Understanding M ap Reduce Fundamentals, Big Data Storage Technology, Big Data 
Analysis Techniques
E x p e c te d  O u tc o m e  
T he s tuden ts w ill

i. B e ab le  to  w o rk  w ith  big  data p latform .
ii. U nderstand  H adoop  and develop  its ap p lica tio n s on B ig  D ata.

R e fe re n c es
1. C h a n d ra k a n tN a ik o d i, “ M anag ing  B ig D a ta” , V ikas P u b lish in g , 2015
2. D ream T ech E d ito ria l S erv ices, “ B ig D ata” , D ream tech  P ress, 2015 E dition .
3. M ichae l F ram pton , “ B ig  D ata  M ade E asy: A  W orking  G u id e  to the C om plete  H adoop 

T oo lset” , A p ress, 2014
4. M ichael M an o o ch eh ri, “ D ata Just R igh t” , Pearson  education , 2015 .
5. T hom as Erl ,” B ig  D a ta  F undam en ta ls  C oncep ts, D rivers and T ech n iq u es” , Pearson 

E ducation  F irst E d itio n ,2 0 16
6. V ijay  S rin ivas A gn eesw aran , “ B ig D ata A n aly tics  beyond  H A D O O P ”, Pearson 

E d u ca tio n (2 0 1 5 )
C o u rs e  P la n

Module Contents Hours Sein. Exam 
Marks

1

Introduction to Big Data Platform -  History o f  Data M anagem ent
Structuring Big data - Elements o f  Big Data, Big data stack - Big data 
Analytics - Introducing Technologies for handling Big Data: 
Distributed and Parallel Computing for Big Data - Cloud Computing 
and Big Data

8 15%

II

B ig  D a ta  S to rage  C oncep ts- C luste rs  - F ile  S ystem s and 
D istrib u ted  F ile  S y stem s- N o S Q L  -  S h ard ing  -  R ep lica tion  -  
S hard ing  and R ep licq tion  — C A P T heorem  — A C ID  -  B A S E  
Big Data Processing Concepts- Parallel Data Processing -  Distributed 
Data Processing -  Hadoop -  Processing in Batch Mode -  Processing 
in Real time Mode

8 20%

F IR S T  IN T E R N A L  E X A M IN A T IO N

II I

In troduction  to  H adoop  E cosystem  - H adoop  D istribu ted  F ile  
S ystem -H D F S  A rch itec tu re  - F eatu res o f  H D FS - M ap  R educe- 
F ea tu res  o f  M ap  R ed u ce- H adoop  Yarn - H B ase- H ive  — Sqoop 
- Z o o K e e p e r  -  F lu m e -  O ozie.
Note : Lab Assignments and hands on training to be given in labs.

10 15%

IV

U n d erstand ing  M ap  R educe F u n d am en ta ls- M ap  R e d u c ^  
F,ra*fiework- E x p lo rin g  F ea tu res o f  M ap R educe- W o rk in g ,a ir j 
M api R educe- E x p lo rin g  M ap and R educe F u n c tio n s- TechniquSsj

V
9 s

--------- O ’

W \ 5 % i

_____ i i -
/ '
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to  o p tim ize  M ap  R educe- H ardw are/ N e tw o rk  T oco logy- 

S y n ch ro n iza tio n - F ile  S ystem - U ses o f  M ap  R educe 
Note: provide practical assignments on familiarizing HADOOP 
environment.

V

B ig  D a ta  S to rage  T ech n o lo g y  -  O n -D isk  S to rage  D ev ices  -  
D istribu ted  F ile  S ystem s, R D B M S  D atabases, N o S Q L  
D atabases, N ew S Q L  D atabases  -  In -M em ory  S to rage  D ev ices: 
ln -M em o ry  D ata  G rids, In -M em ory  D atabases.

9 20%

SECOND INTERNAL EXAMINATION

VI
Introduction to Big Data Analysis Techniques- Quantitative Analysis 
— Qualitative Analysis — Data Mining - Statistical Analysis - Machine 
Learning -  Semantic Analysis — Visual Analysis

9 15%

END SEMESTER EXAM
QUESTION PAPER PATTERN

T here w ill be tw o  parts  in the Q uestion  paper - Part A  and Part B. 
Part A  w ill have 8 sho rt an sw er q uestions o f  3 m arks each  (8 X  3 M 
choice questions.
Part B w ill have  6 e ssay  q u es tio n s  one  from  each m odu le  o f  6 m ark  
choice question  from  the sam e m odu le  (6 x 6M = 36M ). T h e  m axi 
questions in Part B to  be lim ited  to 2.
The to ta l m arks a ssig n ed  to  q u estio n s in Part A  (S hort answ er) and  Part 
single m odu le  w ill no t exceed  the m arks assigned  to  tha t m odule  sp ec if

=  24 M ). T here  w ill be no

s each , w ith an a lternative  
m um  n u m b er o f  sub part

B (E ssay ) to g e th e r from  a 
ed in the  course  plan.

A P J  Abdul Kalam Technological University
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Course code Course Name L - T - P  -
Cred its

Y e ar of
Introduction

RLMCA208 Introduction to Machine Learning 3-1-0-4 2016
Course Objectives

•  To in troduce  the basic  co n cep ts  and techn iques o f  M ach in e  L earn in g .
•  T o  deve lop  sk ills  fo r u sing  m ach in e  learn ing  a lg o rith m s fo r so lv in g  prac tica l p roblem s.
•  To deve lop  sk ills  fo r using  standard  m ach ine  learn ing  lib raries.

N ote: T h e  cou rse  shou ld  be taught from  a programmer's p ersp ec tiv e . M athem atica l rigor is 
______not e x p ec ted ._________________________ ___________________________________________________
Syllabus

In troduction  to  M ach ine  L earn in g  - L azy  L earn ing  - P ro b ab ilis tic  L earn in g  - C lassifica tio n  U sing  
D ecision  T rees  and R u les-R eg ressio n  M ethods - U n d erstan d in g  reg ressio n  - N eu ra l N e tw o rk s -
U nsuperv ised  L earn in g  - S u p p o rt V ec to r M ach ines. _________________________________________
Expected Outcome 
T he s tuden ts w ill be ab le

•  T o  recogn ize  m ach in e  lea rn ing  p rob lem s and app ly  su itab le  a lgo rithm s.
•  To use  m ach ine  lea rn in g  lib raries on various p la tfo rm s ________________________________

References
1. B re tt L an tz , “M ach in e  L earn in g  w ith  R” , P ack t P u b lish in g , 2 nd E dition .
2. Tom  M ichea l, “M ach in e  L earn in g ” , M cg raw  H ill (1997)
3. V inod  C h an d ra  S S, A nand  H areendran  S., “A rtific ia l In te lligence  and M ach ine  L earn ing” , 

P ren tice  H all (2014)
4. S im on R ogers, M ark  G iro lam i, “A F irst course  in M ach ine  L earn in g ” , C R C  Press, F irst 

Indian  rep rin t, 2015 .
5. N  P Padhy, “A rtific ia l In te lligence  and In te lligen t S y stem s” , O xford  U n iv ersity  Press, Ist 

E d ition .
6. E . A lpay id in , “ In tro d u c tio n  to  M ach ine  L earn in g ” , P ren tice  H all o f  Ind ia  (2005)
7. T. Flastie, R T  Ib rash iran  and J. F riedm an , “T he E lem en ts o f  S ta tistica l L earn ing”,

S p ringer 2001
8. T oby  S egaran , “P ro g ram m in g  C ollec tive  In te lligence: B u ild in g  S m art W eb 2.0 

A p p lica tio n s” , O 'R e illy  M edia; 1 ed ition  (16 A u g u st 2007).
9. D rew  C o n w ay , John  M yles W hite, “M ach ine  L earn in g  fo r H ackers: C ase  S tud ies and 

A lg o rith m s to  G et Y ou S ta rted ”, O 'R eilly  M ed ia ; 1 ed ition  (13 F eb ru ary  2 012)
10. C h ris to p h er B ishop , “P a tte rn  R ecogn ition  and M ach ine  L earn in g  (In fo rm ation  S cience and 

S ta tis tics)” , S p rin g er 201 1 ed ition  (15 F eb ruary  2010)
11. M ach ine  L earn ing  - C o u rse  M ateria ls  @  h ttp ://c s2 2 9 .s tan fo rd .ed u /m ate ria ls .h tm l

Suggested MOOC

1. h ttp s://w w w .co u rse ra .o rg /lea rn /in ach in e -lea rn in g

C o u rs e  Plan
Module Contents

In tro d u c tio n  to  M ach ine  L earn ing  - H o w  do  m ach in es  learn  - 
S e lec ting  the  rig h t fea tu res, U n derstand ing  d a ta :-  num eric  
va riab les  — m ean , m ed ian , m ode, M easu ring  spread .
R ev iew  o f  d is trib u tio n s: U niform  and  norm al. C atego rica l, 
va riab les . D im en sio n a lity  R eduction  - P rincipal C o m p o n e a t '

s Cftwqlysis_____________________ J r /
' f e 2?  L earn ing  - C lassifica tio n  U sing  k -N earest N eig jtyo r 

"  :fUm. M easu rin g  sim ilarity . C ho ice  o f  k.

PRINCIPAL
N elvu  College o f

'^z:T^ReseaKhcê'•wuw/vmnjfr r.

TV
V \

Hours

IkHb

u-

Sein. Exam 
Marks

10%
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P ro b ab ilis tic  L earn in g  - N aiv e  B ays ' c lassifier. R ev iew  o f 
p ro b ab ility  - Jo in t p robab ility , C ond itional p ro b ab ility  and 
B ay 's th eo rem , N a iv e  B ayes a lgorithm .

FIRST INTERNAL EXAM INATION

III

C lassifica tio n  U sing  D ecision  T rees and R ules - D iv ide  and 
co n q u er s tra tegy . D ec ision  tree  a lgorithm .

R egression  M eth o d s  - S im ple  linear reg ression  - O rd in ary  least 
squares e s tim a tio n  C o rre la tio n s - M ultip le  linear reg ression

8 20%

IV
N eural N e tw o rk s: B io log ica l m o tivation  - P ercep tro n  - 
A ctiva tion  fu n ctio n s - N e tw o rk  M odels - C ost F unction  - $ a c k -  
p ro p ag a tio n  a lgo rithm . In troduction  to  deep learn ing .

10 20%

V
S upport V ec to r M ach in es  - R ev iew  o f  fin ite  d im ensiona l vecto r 
spaces - H y p er p lan es - S upport V ecto r C lassifier. K ernel 
m ethods - G aussian  kernel, M ulti class SV M .

10 20%

SECOND INTERNAL EXAM INATION

VI

E v a lu atin g  M odel P erfo rm an ce : P recision  and recall, C o n fu sio n  
m atrix , C ro ss  valida tion  B ootstrap  sam pling , Im prov ing  m odel 
p erfo rm an ce  w ith  en sem b le  learning, B agg ing  and  B oosting . 
In tro d u c tio n  to  random  forest.

A ss ig n m e n ts

The a ss ig n m en ts  f o r  th is  cou rse  can be g iven  in R, P y th o n  or  
an y  o th er  su ita b le  p la tfo rm . A t  lea st tw o  p ro g ra m m in g  
a ss ig n m en ts  s h o u ld  be  g iven . E ach  o f  th em  sh o u ld  ex p lo re  th e  
p ra c tic a l a sp ec ts  o f  im p lem en tin g  a m a ch in e  lea rn in g  system  
in th e  ch osen  p la tfo rm .

10 20%

END SEMESTER EXAM
QUESTION PAPER PATTERN

T here  w ill be tw o  p a rts  in the  Q uestion  paper - Part A  and Part D.
Part A  w ill have  8 sho rt an sw er questions o f  3 m arks each (8 X 3 M =  24 M ). T here  will be no 

cho ice  questions.
Part B w ill hav e  6 essay  q u estio n s one from  each  m o d u le  o f  6 m ark s each , w ith  an a lternative  
cho ice  questio n  from  the  sam e m odu le  (6 x 6 M -3 6 M ). T he m ax im um  n u m b er o t sub part 

questions in Part B to  be lim ited  to  2.
T he to tal m arks assigned  to  questions in Part A (S hort answ er) and P art B  (E ssay) to g e th e r from  a 
sing le  m odule  w ill not exceed  the m arks assigned  to  that m odu le  specified  in the  course plan.


