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COURSE MATERIALS 
 

 

PHT100 ENGINEERING PHYSICS 

VISION OF THE INSTITUTION 
 

To mould true citizens who are millennium leaders and catalysts of change through 

excellence in education. 

MISSION OF THE INSTITUTION 

NCERC is committed to transform itself into a center of excellence in Learning and 

Research in Engineering and Frontier Technology and to impart quality education to mould 

technically competent citizens with moral integrity, social commitment and ethical values. 

 

We intend to facilitate our students to assimilate the latest technological know-how and to 

imbibe discipline, culture and spiritually, and to mould them in to technological giants, 

dedicated research scientists and intellectual leaders of the country who can spread the beams 

of light and happiness among the poor and the underprivileged. 

 
ABOUT DEPARTMENT 

 Established in: 2002 

 Course offered  :  B.Tech in Mechanical Engineering 

 Approved by AICTE New Delhi and Accredited by NAAC 

 Affiliated to the University of Dr. A P J Abdul Kalam Technological University. 

DEPARTMENT VISION 

Producing internationally competitive Mechanical Engineers with social responsibility & sustainable 
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employability through viable strategies as well as competent exposure oriented quality education. 

DEPARTMENT MISSION 

1. Imparting high impact education by providing conductive teaching learning environment.  

2. Fostering effective modes of continuous learning process with moral & ethical values.  

3. Enhancing leadership qualities with social commitment, professional attitude, unity, team spirit & 

communication skill.  

4. Introducing the present scenario in research & development through collaborative efforts blended 

with industry & institution.  

PROGRAMME EDUCATIONAL OBJECTIVES 

PEO1: Graduates shall have strong practical & technical exposures in the field of Mechanical Engineering 

& will contribute to the society through innovation & enterprise. 

PEO2: Graduates will have the demonstrated ability to analyze, formulate & solve design engineering / 

thermal engineering / materials & manufacturing / design issues & real life problems. 

PEO3: Graduates will be capable of pursuing Mechanical Engineering profession with good communication 

skills, leadership qualities, team spirit & communication skills. 

PEO4: Graduates will sustain an appetite for continuous learning  by pursuing higher education & 

research in the allied areas of technology. 

 

PROGRAM OUTCOMES (POS) 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of mathematics, 

natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering problems and 

design system components or processes that meet the specified needs with appropriate 

consideration for the public health and safety, and the cultural, societal, and environmental 

considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge and research 

methods including design of experiments, analysis and interpretation of data, and synthesis of 

the information to provide valid conclusions. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 

engineering and IT tools including prediction and modeling to complex engineering activities 

with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess 

societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to 

the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, and need 

for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 

norms of the engineering practice. 

9. Individual and teamwork: Function effectively as an individual, and as a member or leader in 

diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities with the 
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engineering community and with society at large, such as, being able to comprehend and write 

effective reports and design documentation, make effective presentations, and give and receive 

clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a member and 

leader in a team, to manage projects and in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in 

independent and life-long learning in the broadest context of technological change. 

 

PROGRAM SPECIFIC OUTCOMES (PSO) 

PSO1: graduates able to apply principles of engineering, basic sciences & analytics including multi variant 

calculus & higher order partial differential equations.. 

 

PSO2: Graduates able to perform modeling, analyzing, designing & simulating physical systems, 

components & processes. 

 

PSO3: Graduates able to work professionally on mechanical systems, thermal systems & production 

systems. 
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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 
 

CO 1 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 
 

 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12 

CO 1 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 
 
 

 
Bloom’s Category 

Continuous Assessment Tests  

End Semester Examination 

(Marks) 

Test 1 

(Marks) 

Test 2 

(Marks) 

Remember 15 15 30 

Understand 25 25 50 

Apply 10 10 20 
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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 (CO1): 

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 (CO2): 
 

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. 

 

(b) A liquid of refractive index µ is introduced between the lens and glass plate. 
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What happens to the fringe system? Justify your answer. 

 

Course Outcome 3 (CO3): 
 

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 (CO4): 
 

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/ (µo εo) ½ 

(b) An electromagnetic wave is described by E = 100 exp 8πi [10 14 t – (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 (CO5): 
 

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. 
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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: PHT 100 
 
 

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 

Module 1 
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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 7×104. 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 

(72.1x- 2.72t)m, in which the numerical constants are in S.I 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 4800Å. Given β = 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 2Å. 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 

the power radiated by the sun is 3.8 x 10 26 W and its radius is 7 X 10 8 m. (5 
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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) 
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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 cells-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-Intensity 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”, Mc 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, 

Revised edition, 2016 
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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  d

S
ue  to  wed

t
ge  sh

u
aped  film

d
s  -Deter

e
mination 

n
of  thickness 

and test for optical planeness, Newton’s rings - Measurement of 

wavelength and refractive index, Antireflection coatings s. 
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 I 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-I-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 

communicatio

S
n    system

t
(bloc

u
k    diagra

d
m),    Indu

e
strial,    M

n
edical    a

t
nd 

Technological applications of optical fibre, Fibre optic sensors-Intensity 

Modulated and Phase modulated sensors 

3 hrs 

 
 
 

 

QUESTION BANK 
 

Module – I 
 
 

Q.No Questions CO KL 

1 What do you mean by oscillation? CO1 K1 

2 Explain angular frequency? CO1 K2 

3 Define damped oscillation and forced oscillation CO1 K2 

4 Derive the differential equation of SHM CO1 K3 

5 Derive forced harmonic oscillation CO1 K3 

6 What do you mean by resonance and sharpness of resonance ? CO1 K1 

7 Compare electrical and mechanical oscillation CO1 K2 

8 A transverse   wave   on   a   stretched   string   is   described   by CO1 K4 



DEPARTMENT OF MECHANICAL ENGINEERING, NCERC, PAMBADY Page 14  

 Y(x,y)=4.0sin(25t+0.016x+π\3) where x and y are in CM and t is 

in second obtain a) speed b) amplitude c) frequency d) intial 

phase of origin 

  

9 State the transverse vibrations of a stretched string CO1 K2 

10 A piece of wire 50 cm long is stretched by a load of 2.5kg and has 

a mass of 1.44kg.Find the frequency of the second harmonic? 

CO1 K4 

11 Calculate the speed of transverse wave in a string of cross 

sectional area1mm^2 under tension of 1kg wt density of wire 

=10.5*10^3kg/m^3 

CO1 K4 

 

 

Module – II 
 
 

Q.No Questions CO KL 

1 State the conditions for sustained interference CO2 K2 

2 Explain the term coherent source of light CO2 K1 

3 What is diffraction grating? CO2 K1 

4 Derive the relation for n^th diameter ring of newton’s ring .Why 

rings are closer for higher order? 

CO2 K3 

5 State Rayleigh criterion for resolving power CO2 K1 

6 State the difference between diffraction and interference CO2 K1 

7 Explain fraunhoffer diffraction through a single slit CO2 K1 

8 What is interference and derive the equation for interference on 

a thin flim ? 

CO2 K1 

9 Derive the equation for wedge shaped film and explain it CO2 K2 

10 Differentiate between frensel and fraunhofer diffraction CO2 K3 

11 Explain newton’s ring and derive its equation CO2 K1 

 

 

Module – III 
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Q.No Questions CO KL 

1 Derive mathematical expression for wave nature of the particle CO3 K3 

2 Write about absence of electrons in a nucleus CO3 K1 

3 Derive mathematical expression Schrodinger time independent wave 

equation 

CO3 K3 

4 Derive mathematical expression Schrodinger time dependent wave 

equation 

CO3 K3 

5 Define quantum mechanical tunneling CO3 K3 

6 What is the physical meaning of wave equation CO3 K1 

7 Derive mathematical expression for normalized wave equation CO3 K3 

8 Derive mathematical equation for energy eigen values CO3 K3 

9 How does optical and electrical property of the  nanomaterial 

differs from the normal materials 

CO3 K3 

10 Support the statement that “nanomaterials have vital role in electronic 

industry “ 

CO3 K3 

11 Does nanomaterials have significant role in medical industries? If 

yes explain briefly 

CO3 K4 

 
 

 

Module – IV 
 
 

Q.No Questions CO KL 

1 A proton is moving at 12% of the speed of light in the direction which is 

20 degrees up from west. It passes through the earth’s magnetic field 

which points due north with a strength of 0.5 x 10-4 T. What is the 

resultant force on the proton? What will the radius of curvature of its 

path be? 

CO4 K3 

2 A wire loop is bent into the shape of a square with each side of length 

4.5 cm. The loop is placed horizontally on a tabletop with two of the 

sides oriented north/south and two of the sides oriented east/west. A 

battery is connected so that a current of 24 mA is produced around the 

loop; the current flows in the clockwise direction looking from the top. 

What is the force produced by the earth’s magnetic field on each 

CO4 K3 
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 section of current-carrying wire? What is the overall torque on the 

loop? What would the torque be if the same length of wire were bent 

into a circle instead of a square (assuming the same current)? 

  

3 Derive a mathematical expression for magnetic field “B” on a current 

carrying hollow cylinder and also state the law which relates to current 

and magnetic field. 

CO4 K5 

4 How do you differ paramagnetic and diamagnetic material in physical 

and chemical aspects? 

CO4 K2 

5 Derive mathematical expression for Maxwell’s equations in vacuum CO4 K2 

6 Find the curl of the vector field F =(XYZ ,ZY, XZ) and state whether is it 

conservative or not 

CO4 K4 

7 Verify Stokes theorem for the field F =(X2, X/2, Z2) on the ellipse S = {(x, 

y, z) : 4x 2 + y 2 < 4, z = 0} 

CO4 K4 

8 Find the divergence and the curl of F = {2xyz, −xy, −z 2} CO4 K3 

9 Compare displacement current and conduction current CO4 K2 

10 Define poynting vector CO4 K3 

11 Derive mathematical expression for equation of continuity CO4 K3 

 
 
 
 
 

 

Module – V 
 
 

Q.No Questions CO KL 

1 How do you support the statement that “photonics are used in our 

daily life”. 

CO5 K3 

2 Explain about BCS theory CO5 K2 

3 Explain about intensity modulated sensors CO5 K1 

4 How does high temperature superconductors can be stated as sensitive 

and consistent material in medical field. 

CO5 K5 

5 How critical magnetic field does differs in type –I and type –II 

semiconductors. 

CO5 K3 
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6 Explain the properties of superconductor with their application CO5 K3 

7 How does superconductivity material is applicable in electronics CO5 K4 

8 Define LED and its working principle with the help of an diagram CO5 K2 

9 a) Calculate the critical angle when the core refractive index is 2.35 

and relative refractive index is 5%. 

b) Find the numerical aperture of an optical fiber having a core 

refractive index of 3.25 and a cladding refractive index of 0.80 

CO5 K5 

10 Derive mathematical expression for numerical aperture CO5 K3 

11 Explain about the method of transforming information with the help of 

pulses of IR lights. 

CO5 K3 
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