
 

NEHRU COLLEGE OF ENGINEERING AND RESEARCH CENTRE 

(NAAC Accredited) 
(Approved by AICTE, Affiliated to APJ Abdul Kalam Technological University, Kerala) 

 
 

DEPARTMENT OF MECHANICAL AND ENGINEERING 
 

COURSE MATERIALS 
 

 

PH100 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 
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 Affiliated to the University of Dr. A P J Abdul Kalam Technological University. 



 

DEPARTMENT VISION 

Producing internationally competitive Mechanical Engineers with social responsibility & sustainable 

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 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. 

 

Course outcome: After the completion of course students will be 
 
 

 
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 5 Apply the comprehended knowledge about laser and fibre optic communication systems in 

various engineering applications 



 

CO6 To differentiate holograph and photograph 

 
 

CO VS PO’S AND PSO’S MAPPING 
 
 

 

 

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 2   1 

CO 5 3 2      1 2   1 

CO6 3 2      1 2   1 

 
 
 
 
 
 
 
 
 

Note: H-Highly correlated=3, M-Medium correlated=2, L-Less correlated=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 

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 

answerany one. Each question can have maximum 2 sub-divisions and carry 14 marks 



 

 

Course Level Assessment 

QuestionsCourse 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 keptstretched 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. Whathappens 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 width1 A0 in electron 

volt. 

 
Course Outcome 4 (CO4): 

1. Explain reverberation and reverberation time. 

2. How ultrasonic waves are used in non-destructive testing. 

3. (a) With a neat diagram explain how ultrasonic waves are produced by a piezoelectric 

oscillator. 

(b) Calculate frequency of ultrasonic waves that can be produced by a nickel rod of length 4cm. (Young’s 

Modulus = 207 G Pa, Density = 8900 Kg /m3) 

 
Course Outcome 5 (CO 5): 

1. Distinguish between spontaneous emission and stimulated emission. 

2. Explain optical resonators. 

3. (a) Explain the construction and working of Ruby Laser. 

(b) Calculate the numerical aperture and acceptance angle of a fibre with a core refractiveindex of 1.54 and 

a cladding refractive index of 1.50 when the fibre is inside water ofrefractive index 1.33. 

. 



 

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 110 
 
 

Course Name: Engineering Physics B 

 

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. Define sound intensity level. Give the values of threshold of hearing and threshold of pain. 
 

8. Describe the method of non-destructive testing using ultra sonic waves 
 

9. Explain the condition of population inversion 
 

10. Distinguish between step index and graded index fibre. (10x3=30) 
 

PART B 

 

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

Module 1 

 

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 7×10 4. 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 theenergies 

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) Explain reverberation and reverberation time? What is the significance of 

Reverberation time. Explain the factors affecting the acoustics of a building and their 

corrective measures? (10) 

(b) The volume of a hall is 3000 m3. It has a total absorption of 100m2 sabine. If the hall is filled with audience 

who add another 80 m2sabine, then find the difference in reverberation time. (4) 

 

 
18. (a) With a neat diagram explain how ultrasonic waves are produced by piezoelectric 

oscillator. Also discuss the piezoelectric method of detection of ultrasonic waves. (10) 
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(b) An ultrasonic source of 0.09 MHz sends down a pulse towards the sea   bed   which 

returns after 0.55 sec. The velocity of sound in sea water is 1800   m/s. Calculate the 

depth         of        the        sea        and         the         wavelength         of        the        pulse. 

(4) 

Module 5 
 

19. (a) Outline the construction and working of Ruby laser. (8) 

(b) What is the principle of holography? How is a hologram recorded? (6) 

 

20. (a) Define numerical aperture of an optic fibre and derive an expression for the NA of a stepindex 

fibre with a neat diagram. (10) 

(b) An optical fibre made with core of refractive index 1.5 and cladding with a fractional index 

difference of 0.0006. Find refractive index of cladding and numerical aperture. (4) 

 
(14x5=70) 

 

 

SYLLABUS 

Engineering Physics 

 
Course code:-PH 100 Credits:-4 Slot:-B 

 
 
 

Module I 
 
 
 

Harmonic Oscillations: 

 
Differential equation of damped harmonic oscillation, forced harmonic oscillation and their solutions 

Resonance, Q factor, Sharpness of resonance-LCR circuit as an electrical analogue of Mechanical 

Oscillator (Qualitative) 

 

Waves:-One dimensional wave - differential equation and solution. Three dimensional waves - 

Differential equation &; its solution. (No derivation) Transverse vibrations of a stretched string. 

(marks-15%) 

 
Module II 

 
 
 

Interference:-Coherence. Interference in thin films and wedge shaped films (Reflected system) 

Newton’s rings measurement of wavelength and refractive index of liquid Interference filters. 

Antireflection coating. 
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Diffraction:- Fresnel and Fraunhoferdiffraction.Fraunhofer diffraction at a single slit.Plane 

transmission grating.Grating equation - measurment of wavelength. Rayleigh’s criterion for 

resolution of grating- Resolving power and dispersive power of grating. (marks-15%) 

 
 
 
 

 
FIRST INTERNAL EXAM 

 

 
Module III 

 
 
 

Polarization of Light:-Types of polarized light. Double refraction. Nicol Prism .Quarter wave plate and 

half wave plate. Production and detection of circularly and elliptically polarized light. Induced 

birefringence- Kerr Cell - Polaroid and applications. 

 

Superconductivity:-Superconducting phenomena. Meissner effect. Type-I and Type-II 

superconductors.BCS theory (qualitative).High temperature superconductors - Josephson Junction - 

SQUID- Applications of superconductors. (marks-15%). 

 
 

Module IV 
 
 
 

Quantum Mechanics:-Uncertainty principle and its applications -formulation of Time dependent and 

Time independent Schrödinger equations- physical meaning of wave function- Energy and 

momentum Operators-Eigen values and functions- One dimensional infinite square well potential 

.Quantum mechanical Tunnelling (Qualitative) 

 
Statistical Mechanics:-Macrostates and Microstates.Phasespace.Basic postulates of Maxwell- 

Boltzmann, Bose-Einstein and Fermi Dirac statistics.Distribution equations in the three cases (no 

derivation).Fermi Level and its significance. (marks-15%) 
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SECOND INTERNAL EXAM 
 
 

 
Module V 

 
Acoustics:-Intensity of sound- Loudness-Absorption coefficient - Reverberation and reverberation 

time- Significance of reverberation timeSabine’s formula (No derivation) -Factors affecting acoustics 

of a building. 

 

Ultrasonics:-Production of ultrasonic waves - Magnetostriction effect and Piezoelectric effect - 

Magnetostriction oscillator and Piezoelectric oscillator - Detection of ultrasonics - Thermal and 

piezoelectric methods-Applications of ultrasonics - NDT and medical. (marks-20%) 

 
 
 

Module VI 

 
Laser:-Properties of Lasers, absorption, spontaneous and stimulated emissions, Population inversion, 

Einstein’s coefficients, Working principle of laser,Optial resonant cavity.Ruby Laser, Helium-Neon 

Laser, Semiconductor Laser (qualitative). Applications of laser, holography (Recording and 

reconstruction) 

 

Photonics:-Basics of solid state lighting - LED – Photodetectors - photo voltaic cell, junction and 

avalanche photo diodes, photo transistors, thermal detectors, Solar cells- I-V characteristics - Optic 

fibre-Principle of propagation-numerical aperture-optic communication system (block diagram) - 

Industrial, medical and technological applications of optical fibre.Fibre optic sensors - Basics of 

Intensity modulated and phase modulated sensors. 

(marks-20%) 
 

Text Books:- 
 
 
 

•Aruldhas, G., Engineering Physics, PHI Ltd. 
 

• Beiser, A., Concepts of Modern Physics, McGraw Hill India Ltd. 
 

• Bhattacharya and Tandon, Engineering Physics , Oxford India 
 

• Brijlal and Subramanyam, A Text Book of Optics, S. Chand Co. 
 

• Dominic and Nahari, A Text Book of Engineering Physics, Owl Books Publishers 
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• Hecht, E., Optics, Pearson Education 
 

• Mehta, N., Applied Physics for Engineers, PHI Ltd 
 

• Palais, J. C., Fiber Optic Communications, Pearson Education 
 

• Pandey, B. K. and Chathurvedi, S., Engineering Physics, Cengage Learning 
 

• Philip, J., A Text Book of Engineering Physics, Educational Publishers 
 

• Premlet, B., Engineering Physics, Mc GrawHill India Ltd 
 

• Sarin, A. and Rewal, A., Engineering Physics, Wiley India Pvt Ltd 
 

• Sears and Zemansky, University Physics , Pearson 
 

• Vasudeva, A. S., A Text Book of Engineering Physics, S. Chand Co 
 
 

 

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 

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 

CO1 K4 

9 State the transverse vibrations of a stretched string CO1 K2 
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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 
 
 

Q.No Questions CO KL 

1 Explain the construction and working if nicol prism CO3 K1 
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2 Explain how a quarter wave plate is used for producing circularly 

polarized light 

CO3 K1 

3 Explain dc and ac Josephson effect CO3 K1 

4 Distinguish between soft and hard type conductors CO3 K2 

5 Mention any three applications of superconductors CO3 K1 

6 Explain about SQUID CO3 K1 

7 Explain salient features of BCS theory CO3 K1 

8 Explain meissner effect CO3 K1 

9 Explain high temperature superconductivity CO3 K1 

10 Explain the production and detection of circularly and elliptically 

polarized light 

CO3 K3 

11 Explain the polarization phenomena? What are the types of polarized 

light and it application? 

CO3 K4 

 
 

 

Module – IV 
 
 

Q.No Questions CO KL 

1 Explain eigen values and eigen functions CO4 K1 

2 What are matter waves ? write the wave function for matter wave CO4 K3 

3 Explain tunneling in quantum mechanics CO4 K1 

4 Write the physical meaning of a wave function CO4 K2 

5 State Heisenberg’s uncertainty principal CO4 K2 

6 Calculate de Broglie wavelength of an electron whose kinetic energy is 

10kev 

CO4 K4 

7 Electrons cannot be occupied inside the nucleus .Justify the statement 

with proof 

CO4 K2 

8 State Heisenberg’s uncertainty principle. Explain non occurrence of CO4 K2 
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 electron with in nucleus   

9 Obtain schrodinger’s time dependent equation CO4 K2 

10 An electron and proton has the same non relativistic KE which one has 

lesser wavelength? Why? 

CO4 K3 

11 Write down the schrodinger’s equation for a particle in one 

dimensional square well potential .solve the same to obtain its energy 

eigen values 

CO4 K3 

 
 
 
 
 

 

Module – V 
 
 

Q.No Questions CO KL 

1 What do you mean by acoustics? CO5 K1 

2 Explain loudness and units of loudness CO5 K3 

3 Explain loudness and units of loudness CO5 K1 

4 What is absorption and absorption coefficient? CO5 K1 

5 What do you mean by reverberation? Explain reasons for it CO5 K3 

6 What is reverberation time? CO5 K1 

7 Explain sabine’s formula CO5 K2 

8 What are the factors affecting acoustics of a building and their 

remedies? 

CO5 K2 

9 Write the properties of ultrasonic waves CO5 K2 

10 Explain the applications of ultrasonic’s CO5 K3 

11 Explain hoe piezoelectric effect is utilized for the production of 

ultrasonic waves .Explain some of the applications of ultrasonics 

CO5 K4 

 
 

 

Module – VI 
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Q.No Questions CO KL 

1 Name four oustanding characteristics of laser CO6 K2 

2 What is population inversion? CO6 K2 

3 What is LED? Define its working principal. CO6 K3 

4 Explain the principle of working for avalanche photo diode CO6 K2 

5 What is the principle of holography? write its applications CO6 K3 

6 Draw and explain V-I characteristics of a photo transistor CO6 K2 

7 Explain principle of propagation of light through an optic fiber CO6 K2 

8 Distinguish between step index fibre and graded index fibre CO6 K3 

9 What are photovoltaic cells? CO6 K2 

10 Explain with necessary theory the working of any four level laser CO6 K2 

11 Write any two advantages of hologram over photographic images CO6 K3 
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