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Course Objectives  

1. To develop a comprehensive understanding of laws of Physics.  

2. To develop the ability to apply laws of physics for various engineer-

ing applications.  

3. To develop experimental skills, ability to analyze the data obtained 

experimentally to reach substantiated conclusions. 

Course Outcomes 

1. Student will be able to comprehend laws of physics.  

2. Student will be able to apply laws of physics for various engineering 

applications.  

3. Student will be able to determine physical parameters and constants 

experimentally and will be able to analyze the data obtained experi-

mentally to draw and substantiate conclusions. 

 

Abbreviation 
Teacher Assessment (Theory) shall be based on 

following components: Quiz / Assignment/ Project 

/ Participation in class (Given that no component 

shall exceed 10 Marks). Th Theory 

T Tutorial Teacher Assessment (Practical) shall be based on 

following components: Viva / File / Participation 

in Lab work (Given that no component shall 

exceed 50% of Marks). 
P Practical 
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BTPH101: Applied Physics 

 

UNIT I: Quantum Physics 

Introduction to Quantum hypothesis, Matter wave concept, Wave Group and Particle velocity and their 

relations, Uncertainty principle with elementary proof.  Compton Effect (Without derivation), Wave 

function and its physical significance, Energy and Momentum Operator, Development of time 

dependent and time independent Schrodinger wave equation, Determination of wavefunction and 

energy of particle in a one-dimensional box. 

 

UNIT II: Solid State Physics  

Basic formulation of Free electron model and Kronig Penny Model, Intrinsic and Extrinsic 

semiconductors, P-N junction diode, Zener diode, Tunnel diode, Photodiode, Solar-cells, Hall Effect, 

Introduction to Superconductivity, Meissner effect, Type I & II Superconductors. 

 

UNIT III: Nuclear Physics 

Nuclear Structure & Properties, Binding Energy and Mass Defect, Nuclear models: Comparative Study 

of Liquid drop and Shell Model, Particle accelerators: LINAC, Cyclotron and Betatron. Detectors and 

Counters: Bainbridge Mass Spectrograph, Giger-Muller counters,  

 

UNIT VI: Laser & Fiber Optics 

Stimulated and Spontaneous Emission, Einstein's A&B Coefficients, Population Inversion, Pumping, 

Optical Resonator, Properties and Applications of Laser, Ruby, He-Ne lasers. Introduction to Optical 

fibre, Acceptance angle and cone, Numerical Aperture, applications of optical fibre. 

 

UNIT V: Wave Optics 

Introduction to Interference, Constructive and Destructive interference. Interference in Thin films, 

Newton's rings experiment, Michelson’s interferometer, Introduction to Diffraction and its Types, 

Qualitative Study of Diffraction at single slit, double slit and n-slit (without derivation), Resolving 

power, Rayleigh criterion, Concept of Polarized light, Brewsters law, Double refraction, Nicho Prism. 
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BTPH101: Applied Physics 

 

REFERENCES 

1. "Engineering Physics", by Dr. S. L. Gupta and Sanjeev Gupta, Dhanpat Rai Publication, 

New Delhi.  

2. "Engineering Physics", by Navneet Gupta, Dhanpat Rai Publication, New Delhi.  

3. "Engineering Physics", by H. J Sawant, Technical Publications, Pune, Maharashtra.  

4. "Engineering Physics". by MN. Avdhanulu & P. G. Kshirsagar, S. Chand & Co.Edition 

(2012).  

5. "Fundamentals of Physics", by Halliday, Wiley, India.  

6. "Concepts of Modern Physics", by Beiser, TMH, New Delhi.  

7. "Atomic and Nuclear physics", by Brijlal and Subraminiyan.  

8. "LASERSs and Electro Optics". by Christopher C. Davis, Cambridge Univ. Press (1996).  

9. "Optoelectronics an Introduction", by J Wilson & JF.B.Hawkes, "" Prentice-Hall II Edition. 

10. "LASER theory and applications", by A. K. Ghatak & Tyaga raja n, TMH (1984). 
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BTPH101: Applied Physics 

 

List of experiments: (Any Eight) 

1. Determination of radius of curvature "R" of convex lens by Newton's ring experiment.  

2. Determination of Frequency of A.C. mains by electrically maintained vibrating rod.  

3. Determination of Resolving Power of Telescope.  

4. Determination of wavelength of LASER using Diffraction Grating.  

5. Determination of Planck's constant using Photocell. 

6. To study forward and reverse characteristics of Zener diode.  

7. To study forward and reverse characteristics of P-N diode.  

8. To study V-I characteristics of Tunnel diode. 

9. To determine Young’s Modulus using Cantilever method.  

10. To determine the mass of cane sugar dissolved in water using Half shade Polarimeter.  

11. To study characteristics of Photo diode.  

12. Determination of Energy band gap (Eg) using PN Junction Diode.  

13. Determination of µ and ω of given Prism using Spectrometer.  

14. Measurement of height of a given object using Sextant. 

15. Measurement of Numerical aperture of fiber by LASER.  
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Legends: L - Lecture; T -Tutorial/TeacherGuided StudentActivity; P-Practical; C - Credit;
*Teacher Assessment shall be based following components: Qui/AssignmenV Project/Participation in
Class, given that no component shall exceed more than l0 marks.

Course Educational Objectives (CEOs):
1. To impart the basic knowledge about the Electric and Magnetic circuits.
2. To explain the working principle, construction, applications of Transformers, DC machines and

AC machines.
3. To understand the concept ofdiode, and transistors.

Course Outcomes (COs):
After the successful completion of this course students will be able to:
l. Apply knowledge of mathematics to analyze and solve electrical circuit problems.
2. Illustrate basic knowledge about the Electric and Magnetic circuits.
3. Distinguish the working Principles of various Electrical Machines.
4. Understand the concept of diodes and transistors.

Syllabus

T]NIT I 8 Hrs.
DC Circuits: Electrical circuit elements (R, L and C), voltage and ourrent sources, Kirchoffcurrent
and voltage laws, analysis of simple circuits with dc excitation. Superposition, Thevenin and Norton
Theorems.

AC Circuits: Representation of sinusoidal waveforms, peak and rms values, phasor representation,

real power, reactive power, apparent power, power factor. Analysis of single-phase ac circuits con-

sisting of R, L, C, RL, RC, RLC combinations (series and parallel), Three-phase balanced circuits,
voltage and current relations in star and delta connections.

UNIT II 9 Hrs.
Magnetic Circuits: Basic definitions, self-inductance and mutual inductance, energy in linear mag-
netic systems, coils connected in series, AC excitation in magnetic circuits, magnetic field produced

by current carrying conductor, Force on a current carrying conductor. Induced voltage, laws of elec-

tromagnetic Induclion, direction of induced E.M.F.
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Textbooks:
1. E. Hughes, "Electrical and Electronics Technology", Pearson,2010.
2. D.P Kothari, I.J Nagrath, o'Basic Electrical and Electronics Engineering" ,

Education (India) Private Limited, Second Edition 2020.

3. Boylestad and Nashelsky, "Electronic Devices and Circuit Theory", Pearson

Edition,2013.

McGraw Hill
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Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; p - Practical; C - Credit;
*Teacher Assessment shall be based following components: Quiz/AssignmenV ProjecVParticipation in
Class, given that no component shall exceed more than 10 marks.

Single phase transformer: General construction, working principle, e.m.f, equation, equivalent

circuits, phasor diagram, voltage regulation, losses and efficiency, open circuit, and short circuit test

UNIT III 8 Hrs.

Electrical Machines: Construction, Classification & Working Principle of DC machine, induction

machine and synchronous machine. Working principle of 3-Phase induction motor, Concept of slip

in 3- Phase induction motor, Explanation of Torque-slip characteristics of 3-Phase induction motor.

Types of losses occurring in electrical machines. Applications of DC machine, induction machine

and synchronous machine.

TINIT IV 8 IIrs.
PN Junction diode: Principle of operation, V-I characteristics, Junction breakdown, Avalanche

breakdown, various types of diodes: Zener diode, Schottky diode, PIN diode, varactor diode, Zener

diode as voltage regulator

Rectifier: Half wave rectifier and Full wave rectifier.

UNIT V 9 Hrs.

Bipolar Junction Transistors: PNP and NPN transistors, Principle of operation, Ebers-Moll

model, early effect, CB, CC, CE configuration and its input and output characteristics, transistor as

an amplifier.
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Legends: L - Lecture; T - Tutorial/TeacherGuided StudentActivity; P-Practical; C - Credit;
*Teacher Assessment shall be based following components: Quiz,/Assignment/ Project/Participation in
Class, given that no component shall exceed more than 10 marks.

References:
1. V.N Mittal & Arvind Mittal, " Basic Electrical Engineering", TMH, Second Edition.
2. R.K Rajput, "Basic Electrical and Electronics Fngineering" , University Science Press, Second

Edition 2012.
3. J.B Gupt4 oo Electronic Devices and Circuit", S.K.Kataria & Sons, ,2013.

List of Experiments:
l. Verification of KCL and KVL.
2. Separation ofresistance and inductance ofchoke coil.
3. Study of Transformer and its name plate rating.
4. Determination of Turns ratio and polarity of Single-Phase Transformer.
5. Determination of circuit parameters of a single-phase transformer by O.C. and S.C. tests.
6. Measurement of power in a three-phase circuit by two wattmeter methods.
7. Measurement of various line & phase quantities for a 3-phase circuit.
8. Study of No-load characteristics of D.C shunt Generators.
9. To determine and analyse the V-I characteristics of PN Junction diode and Zener Diode.
10. To determine input and output characteristics of transistor amplifiers in CE, CC and CB con-

figurations.
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