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Course Structure (Physics-Major) 
 
Details of courses under B.Sc. (Honors)  
Course  
  *Credits  

Theory+ Practical Theory + Tutorial  
===============================================================  
I. Core Course   

(14 Papers) 14X4= 56 14X5=70 

Core Course Practical / Tutorial*   

(14 Papers) 14X2=28 14X1=14 

II. Elective Course   

(8 Papers)   

A.1. Discipline Specific Elective 4X4=16 4X5=20 

(4 Papers)   

A.2. Discipline Specific Elective   

Practical/Tutorial* 4 X 2=8 4X1=4 

(4 Papers)   

B.1. Generic Elective/   

Interdisciplinary 4X4=16 4X5=20 

(4 Papers)   

B.2. Generic Elective   

Practical/ Tutorial* 4 X 2=8 4X1=4 

(4 Papers)   
 

 Optional Dissertation or project work in place of one Discipline Specific 

Elective paper (6 credits) in 6
th

 Semester 

III. Ability Enhancement Courses   
1. Ability Enhancement Compulsory   

(2 Papers of 2 credit each) 2 X 2=4 2 X 2=4 
 Environmental Science   
 English/MIL Communication   

2. Ability Enhancement Elective (Skill Based)  
 (Minimum 2) 2 X 2=4 2 X 2=4 
 (2 Papers of 2 credit each)   
 _________________ _________________

Total credit 140 140 
 
Institute should evolve a system/policy about ECA/ General 

Interest/Hobby/Sports/NCC/NSS/related courses on its own. 
* Wherever there is a practical there will be no tutorial and vice-versa 
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PROPOSED SCHEME FOR CHOICE BASED CREDIT SYSTEM IN  
B. Sc. Honours (Physics) 

 CORE COURSE (14) Ability  
Enhancement  
Compulsory  
Course (AECC) 
(2) 

Ability 
Enhancement  
Elective Course  
(AEEC) (2)  
(Skill Based)  
 

Elective:  
Discipline  
Specific DSE  
(4) 

Elective: 
Generic  
(GE) (4) 

I Mathematical  
Physics-I (4+4) 

English  
 

   
GE 1 

Mechanics (4+4) 

II Electricity& Magnetism  
(4+4) 

Environmental  
Science 
 

   
GE2 

Waves and Optics (4 + 4) 

III Mathematical  Physics–II 
(4 + 4) 

 

  AECC -1 : 
Electrical Circuits 
and Network 
Skills (2) 

 

  
 
GE3 Thermal Physics  

(4 + 4)  
Digital Systems  
and Applications  
(4 + 4) 

IV Mathematical  
Physics–III  
(4+4)  

  
AECC -2   
Applied Optics (2) 

  
GE-4  
 

Elements of  
Modern Physics  
(4+4)  

Analog Systems  
& Applications  
(4+4) 

V Quantum  Mechanics and  
Applications (4+4)  

  DSE-1: 
Classical 
Dynamics(5) + 
Tutorial (1)  

 

Solid State Physics   
(4 +4)  
 

DSE -2: 
Physics of Devices 
and Instruments (4) 
+ Lab (4)/ 
Astronomy and 
Astrophysics (5) 
+Tutorial (1)/  
Physics of  the Earth 
(5) + Tutorial (1) 
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VI 

 
 
 
 
Electromagnetic  
Theory (4+4)  
 
 

  DSE -3: 
Nuclear and Particle 
Physics (5) + 
Tutorial (1)   
DSE -4: 
Dissertation (6)/ 
Biological Physics 
(5) + Tutorial(1)/ 
Nano Materials and 
Applications (4) 
+Lab(4)/ 
Experimental 
Techniques (4) + 
Lab(4) 
 
 

 

Statistical  
Mechanics (4 + 4)  
 

SEMESTER COURSE OPTED COURSE NAME Credits 
 

I Ability Enhancement Compulsory English 2 
 

 Course-I   
 

 Core course-I Mathematical Physics-I 4 
 

 Core Course-I Practical/Tutorial Mathematical Physics-I Lab 2 
 

 Core course-II Mechanics 4 
 

 Core Course-II Practical/Tutorial Mechanics Lab 2 
 

 Generic Elective -1 GE-1 4/5 
 

 Generic Elective -1 Practical/Tutorial  2/1 
 

II Ability Enhancement Compulsory   Environmental Science 2 
 

 Course-II   
 

 Core course-III Electricity and Magnetism 4 
 

 Core Course-III Practical/Tutorial Electricity and Magnetism Lab 2 
 

 Core course-IV Waves and Optics 4 
 

 Core Course-IV Practical/Tutorial Waves and Optics Lab 2 
 

 Generic Elective -2 GE-2 4/5 
 

 Generic Elective -2 Practical/Tutorial  2/1 
 

III Core course-V Mathematical Physics-II 4 
 

 Core Course-V Practical/Tutorial Mathematical Physics-II Lab 2 
 

 Core course-VI Thermal Physics 4 
 

 Core Course-VI Practical/Tutorial Thermal Physics Lab 2 
 

 Core course-VII Digital Systems and Applications 4 
 

 Core Course-VII Practical/Tutorial Digital Systems & Applications Lab 2 
 

 Skill Enhancement Course -1 
SEC-1:  Electrical Circuits and 
Network Skills 2 

 

 Generic Elective -3 GE-3 4/5 
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 Discipline Specific Elective- 2 DSE-2 : Lab/Tutorial/ Tutorial 2/1/1 
 Practical/Tutorial   

VI Core course-XIII Electro-magnetic Theory 4 
 Core Course-XIII Practical/Tutorial Electro-magnetic Theory Lab 2 
 Core course-XIV Statistical Mechanics 4 
 Core Course-XIV Practical/Tutorial Statistical Mechanics Lab 2 
 Discipline Specific Elective -3 DSE-3 : Nuclear and Particle Physics  5 
 Discipline Specific Elective -3 DSE-3 : Tutorial 1 
 Practical/Tutorial   
    

   Discipline Specific Elective-4 

DSE-4 : Dissertation / Biological 
Physics / Nano Materials and 
Applications /Experimental 
Techniques  6/5/4/4 

 Discipline Specific Elective -4 DSE-4 : Tutorial/Lab 1/2 
 Practical/Tutorial   
    

Total   140 
Credits    

 

Core Papers (C): (Credit: 06 each) (1 period/week for tutorials or 4 periods/week for practical) 
1. Mathematical Physics-I (4 + 4)  
2. Mechanics (4 + 4)  
3. Electricity and Magnetism (4 + 4)  
4. Waves and Optics (4 + 4)  

 Generic Elective -3 Practical/Tutorial  2/1 
 

IV 

Core course-VIII Mathematical Physics III 4 
 

Course-VIII Practical/Tutorial Mathematical Physics-III Lab 2 
 

 Core course-IX Elements of Modern Physics 4 
 

 Course-IX Practical/Tutorial Elements of Modern Physics Lab 2 
 

 Core course-X Analog Systems and Applications 4 
 

 Course- X Practical/Tutorial Analog Systems & Applications Lab 2 
 

 Skill Enhancement Course -2 SEC -2 : Applied Optics 2 
 

 Generic Elective -4 GE-4 4/5 
 

 Generic Elective -4 Practical  2/1 
 

V Core course-XI Quantum Mechanics & Applications 4 
 

 Core Course-XI Practical/Tutorial Quantum Mechanics Lab 2 
 

 Core course-XII Solid State Physics 4 
 

 Core Course-XII Practical/Tutorial Solid State Physics Lab 2 
 

 Discipline Specific Elective -1 DSE-1 : Classical Dynamics 5 
 

 Discipline Specific Elective -1 DSE-1 : Tutorial 1 
 

 Practical/Tutorial   
 

 Discipline Specific Elective -2 

DSE-2 : Physics of Devices and 
Instruments / Astronomy and 
Astrophysics / Physics of the Earth 4/5/5 
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5. Mathematical Physics–II (4 + 4)  
6. Thermal Physics (4 + 4)  
7. Digital Systems and Applications (4 + 4)  
8. Mathematical Physics III (4 + 4)  
9. Elements of Modern Physics (4 + 4)  
10. Analog Systems and Applications (4 + 4)  
11. Quantum Mechanics and Applications (4 + 4)  
12. Solid State Physics (4 + 4)  
13. Electromagnetic Theory (4 + 4)  
14. Statistical Mechanics (4 + 4)  

 
Discipline Specific Elective Papers: (Credit: 06 each) - DSE 1-4 
                 DSE1: Classical Dynamics (5) + Tutorials (1)  
                 DSE2: Physics of Devices and Instruments (4) + Lab (4) / 

     Astronomy and Astrophysics (5) + Tutorials (1) / 
     Physics of the Earth (5) + Tutorials (1) 

                 DSE3: Nuclear and Particle Physics (5) + Tutorials (1)  
                 DSE4: Dissertation (6) / 
                             Nano Materials and Applications (4) + Lab (4) / 
                             Experimental Techniques (4) + Lab (4) / 
                             Biological Physics (5) + Tutorials (1)  
Other Discipline (Four papers of any one discipline)- GE 1 to GE 4 

1. Mathematics (5) + Tut (1)  
2. Chemistry (4) + Lab (4)  
3. Economics (5) + Tut (1)  
4. Computer Science (4) + Lab (4) Any other 

discipline of importance  
 
Skill Enhancement Courses (02 papers) (Credit: 02 each)- AECC1 to AECC2 

1. Electrical circuits and Network Skills  
2. Applied Optics 

  
Important:   

1. The size of the practical group for practical papers is recommended to be 12-15 students.  
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Molecular Collisions: Mean Free Path. Collision Probability. Estimates of Mean Free Path. 
Transport Phenomenon in Ideal Gases: (1) Viscosity, (2) Thermal Conductivity and (3) 
Diffusion. Brownian Motion and its Significance. (4 Lectures) 
 
Real Gases: Behavior of Real Gases: Deviations from the Ideal Gas Equation. The Virial 

Equation. Andrew’s Experiments on CO2 Gas. Critical Constants. Continuity of  
Liquid and Gaseous State. Vapour and Gas. Boyle Temperature. Van der Waal’s Equation of 

State for Real Gases. Values of Critical Constants. Law of Corresponding States. 

Comparison with Experimental Curves. P-V Diagrams. Joule’s Experiment. Free Adiabatic 

Expansion of a Perfect Gas. Joule-Thomson Porous Plug Experiment. Joule-Thomson Effect 

for Real and Van der Waal Gases. Temperature of Inversion. Joule-Thomson Cooling. (10 

Lectures) 

 
Reference Books:  
 Heat and Thermodynamics, M.W. Zemansky, Richard Dittman, 1981, McGraw-Hill. 
 A Treatise on Heat, Meghnad Saha, and B.N.Srivastava, 1958, Indian Press 
 Thermal Physics, S. Garg, R. Bansal and Ghosh, 2nd Edition, 1993, Tata McGraw-Hill 
 Modern Thermodynamics with Statistical Mechanics, Carl S. Helrich, 2009, Springer. 
 Thermodynamics, Kinetic Theory & Statistical Thermodynamics, Sears & Salinger. 1988, Narosa. 
 Concepts in Thermal Physics, S.J. Blundell and K.M. Blundell, 2nd Ed., 2012, Oxford University Press 
 Thermal Physics, A. Kumar and S.P. Taneja, 2014, R. Chand Publications. 

----------------------------------------------------------------------------------------------------------- 

 

PHYSICS LAB- C VI LAB  
60 Lectures   

1. To determine Mechanical Equivalent of Heat, J, by Callender and Barne’s constant 
flow method.   

2. To determine the Coefficient of Thermal Conductivity of Cu by Searle’s Apparatus.  
3. To determine the Coefficient of Thermal Conductivity of Cu by Angstrom’s Method.  
4. To determine the Coefficient of Thermal Conductivity of a bad conductor by Lee and 

Charlton’s disc method.   
5. To determine the Temperature Coefficient of Resistance by Platinum Resistance 

Thermometer (PRT).  
6. To study the variation of Thermo-Emf of a Thermocouple with Difference of 

Temperature of its Two Junctions.   
7. To calibrate a thermocouple to measure temperature in a specified Range using  

(1) Null Method, (2) Direct measurement using Op-Amp difference amplifier and to 
determine Neutral Temperature. 

8. To determine the specific heat of solids. 
9. To determine the specific heat of liquids. 
10. To determine the ratio of specific heats of gases by Clement and Desrome’s method. 

 
Reference Books  
  Advanced Practical Physics for students, B. L. Flint and H.T. Worsnop, 1971, Asia Publishing House 
 A Text Book of Practical Physics, I.Prakash & Ramakrishna, 11th Ed., 2011, Kitab Mahal 
 Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 1985, 

Heinemann Educational Publishers 
 A Laboratory Manual of Physics for undergraduate classes,D.P.Khandelwal,1985, Vani Pub.  
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4. To measure the Dielectric Constant of a dielectric Materials with frequency   
5. To determine the complex dielectric constant and plasma frequency of metal using Surface 

Plasmon resonance (SPR)  

6. To determine the refractive index of a dielectric layer using SPR   
7. To study the PE Hysteresis loop of a Ferroelectric Crystal.   
8. To draw the BH curve of Fe using Solenoid & determine energy loss from Hysteresis.   
9. To measure the resistivity of a semiconductor (Ge) with temperature by four-probe method 

(room temperature to 150 
o
C) and to determine its band gap.  

10. To determine the Hall coefficient of a semiconductor sample.  
11. To determine the band gap of a semiconductor by P-N junction diode method. 

 
Reference Books  
 Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia 

Publishing House. 
 Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4

th
 Edition, 

reprinted 1985, Heinemann Educational Publishers. 
 A Text Book of Practical Physics, I.Prakash & Ramakrishna, 11

th
 Ed., 2011, Kitab Mahal 

 Elements of Solid State Physics, J.P. Srivastava, 2
nd

 Ed., 2006, Prentice-Hall of India. 
----------------------------------------------------------------------------------------------------------- 
 
 
 
 
 
 
 
----------------------------------------------------------------------------------------------------- 

Semester VI  
----------------------------------------------------------------------------------------------------- 
 
PHYSICS-C XIII: ELECTROMAGNETIC THEORY  
(Credits: Theory-04, Practicals-02)  
Theory: 60 Lectures 

 
Maxwell Equations: Review of Maxwell’s equations. Displacement Current. Vector and Scalar 
Potentials. Gauge Transformations: Lorentz and Coulomb Gauge. Boundary Conditions at 
Interface between Different Media. Wave Equations. Plane Waves in Dielectric Media. Poynting 
Theorem and Poynting Vector. Electromagnetic (EM) Energy Density. Physical Concept of 
Electromagnetic Field Energy Density, Momentum Density and Angular Momentum Density. 
(12 Lectures) 
 
EM Wave Propagation in Unbounded Media: Plane EM waves through vacuum and isotropic 
dielectric medium, transverse nature of plane EM waves, refractive index and dielectric 
constant, wave impedance. Propagation through conducting media, relaxation time, skin depth. 
Wave propagation through dilute plasma, electrical conductivity of ionized gases, plasma 
frequency, refractive index, skin depth, application to propagation through ionosphere. (10 
Lectures) 
 






































































































































