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SEM-I 
Paper Code Course Credit Credit 

Distribution
(L+T+P) 

End Sem Marks Internal 
Marks 

Total 
Marks 

PHY-101R DSC-1A: 
Mechanics 

6 4+0+2 60(Theo)+20(Pract) 20 100 

Paper-102R DSC-2A 6 4+0+2 60(Theo)+20(Pract) 20 100 
Paper-103R DSC-3A 6 4+0+2 60(Theo)+20(Pract) 20 100 

COMM-104HR AEC: 
AECC-1: 

English/Hind/MIL 
(Communication) 

2 2+0+0 50 - 50 

Total 20 20 290 60 350 
 
 

SEM-II 
Paper Code Course Credit Credit 

Distribution 
(L+T+P) 

End Sem Marks Internal 
Marks 

Total 
Marks 

PHY-201R DSC-1B:Electriciy, 
Magnetism and 
EMT 

6 4+0+2 60(Theo)+20(Pract) 20 100 

Paper-202R DSC-2B 6 4+0+2 60(Theo)+20(Pract) 20 100 
Paper-203R DSC-3B 6 4+0+2 60(Theo)+20(Pract) 20 100 
ENV-204HR AEC: 

AECC-2: 
Environmental 

Science 

2 2+0+0 50 - 50 

Total 20 20 290 60 350 
 
 

SEM-III 
Paper Code Course Credit Credit 

Distribution
(L+T+P) 

End Sem Marks Internal 
Marks 

Total 
Marks 

PHY-301R DSC-1C: Thermal 
Physics and 
statistical 
mechanics 

6 4+0+2 60(Theo)+20(Pract) 20 100 

Paper-302R DSC-2C 6 4+0+2 60(Theo)+20(Pract) 20 100 
Paper-303R DSC-3C 6 4+0+2 60(Theo)+20(Pract) 20 100 
PHY-304HR SEC-1:Physics 

workshopskill 
2 2+0+0 50 - 50 

Total 20 20 290 60 350 



 
 

SEM-IV 
Paper Code Course Credit Credit 

Distribution 
(L+T+P) 

End Sem Marks Internal 
Marks 

Total 
Marks 

PHY-401R DSC-1D: Waves 
and Optics 

6 4+0+2 60(Theo)+20(Pract) 20 100 

Paper-402R DSC-2D 6 4+0+2 60(Theo)+20(Pract) 20 100 
Paper-403R DSC-3D 6 4+0+2 60(Theo)+20(Pract) 20 100 
PHY-404HR SEC-2: 

Computational 
Physics Skill 

2 2+0+0 50 - 50 

Total 20 20 290 60 350 
 
 

SEM-V 
Paper Code Course Credit Credit 

Distribution
(L+T+P) 

End Sem Marks Internal 
Marks 

Total 
Marks 

PHY-501R DSE-1A: 
Mathematical 

Physics 

6 4+0+2 60(Theo)+20(Pract) 20 100 

Paper-502R DSE-2A 6 4+0+2 60(Theo)+20(Pract) 20 100 
Paper-503R DSE-3A 6 4+0+2 60(Theo)+20(Pract) 20 100 
PHY-504R SEC-3: Electrical 

Circuits and 
netwark skills 

2 2+0+0 50 - 50 

Total 20 20 290 60 350 
 
 

SEM-VI 
Paper Code Course Credit Credit 

Distribution
(L+T+P) 

End Sem Marks Internal 
Marks 

Total 
Marks 

PHY-601R DSE-1B:Elements 
of modernphysics 

6 4+0+2 60(Theo)+20(Pract) 20 100 

paper-602R DSE-2B 6 4+0+2 60(Theo)+20(Pract) 20 100 
paper-603R DSE-3B 6 4+0+2 60(Theo)+20(Pract) 20 100 
PHY-604R SEC-4: Basic 

Instrumantation 
Skill 

2 2+0+0 50 - 50 

Total 20 20 290 60 350 



B. Sc. Physics (Regular course) syllabus under CBCS 
 
 

Seme 
ster 

CORE COURSE 
(12) 

Ability Enhancement 
Compulsory Course 
(AECC) (2) 

Skill Enhancement 
Course (SEC) (4) 

Discipline 
Specific Elective 
(DSE) (6) 

I DSC-1A: Mechanics 
(4+2) 

(English/Hindi/MIL 
Communication) 

  

DSC-2 A 
(Chemistry) 
DSC-3 A 
(Mathematics) 

II DSC-1B: Electricity, 
Magnetism and 
EMT (4+2) 

Environmental Science   

DSC-2 B 
(Chemistry) 
DSC-3 B 
(Mathematics) 

III DSC-1C: Thermal 
physics and 
statistical mechanics 
(4+2) 

 SEC-1 
(Physics workshop skill) 

 

DSC-2 C 
(Chemistry) 
DSC-3 C 
(Mathematics) 

IV DSC-1D: Waves and 
Optics (4+2) 

 SEC-2 
(Computational physics 

skill) 

 

DSC-2 D 
(Chemistry) 
DSC-3 D 
(Mathematics) 

V   SEC-3 
(Electrical circuits and 

network skills) 

DSE-1 A 
Mathematical 
Physics (4+2) 
DSE-2 A 
(Chemistry) 
DSE-3 A 
(Mathematics) 

VI   SEC-4 
(Basic instrumentation 

skill) 

DSE-1 B 
Elements of 
Modern Physics 
(4+2) 
DSE-2 B 
(Chemistry) 
DSE-3 B 
(Mathematics) 



Physics Core papers (Credit: 06 each): 
 

1. Mechanics (4) + Lab(2) 
2. Electricity, Magnetism and EMT (4) + Lab(2) 
3. Thermal Physics and Statistical Mechanics (4) + Lab (2) 
4. Waves and Optics (4) + Lab(2) 

 
 

Discipline Specific Elective papers (Credit: 06 each): 
 

1. Mathematical Physics (4) + Lab(2) 
2. Elements of Modern Physics (4) + Lab(2) 

 
Skill Enhancement Course (Credit: 02 each): 

 

1. Physics WorkshopSkills 
2. Computational PhysicsSkills 
3. Electrical circuits and NetworkSkills 
4. Basic Instrumentation Skills 



 

----------------------------------------------------------------------------------------------------- 
Semester I 

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

PHYSICS-DSC 1 A: MECHANICS 
(Credits: Theory-04, Practicals-02) 
Theory: 60 Lectures 

Vectors:Vectoralgebra.Scalarandvectorproducts. (4Lectures) 
 

Ordinary Differential Equations:1st order homogeneous  differential  equations.  2nd 
order homogeneous differential equations with constantcoefficients. (6Lectures) 

 
Laws of Motion:  Frames of reference. Newton’s Laws of motion. (10Lectures) 

 
Momentum and Energy: Conservation of momentum. Work and energy. 
Conservation of energy. (6Lectures) 

 
Rotational Motion: Angular velocity and angular momentum.Torque. (5Lectures) 

 
Gravitation: Newton’s Law of Gravitation. Motion of a particle in a central forcefield 
(motion is in a plane, angular momentum is conserved, areal velocity is constant). 
Kepler’s Laws (statement only).  

(8Lectures) 
 
 

Oscillations: Simple harmonic motion. Differential equation of SHM and its 
solutions. Kinetic and Potential Energy, Total Energy and their time averages.  
(6Lectures) 

Elasticity: Hooke’s law - Stress-strain diagram - Elastic moduli-Relation between 
elastic constants - Poisson’s Ratio-Expression for Poisson’s ratio in terms of elastic 
constants-Workdoneinstretchingandworkdoneintwistingawire-Twistingcouple on a 
cylinder. (8Lectures) 

Special Theory of Relativity: Constancy of speed of light. Postulates of Special 
Theory of Relativity. Length contraction. Time dilation. (7Lectures) 
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Reference Books: 
 

 UniversityPhysics.FWSears,MWZemanskyandHDYoung13/e,1986.Addison- 
Wesley 

 MechanicsBerkeleyPhysicscourse,v.1:CharlesKittel,et.Al.2007,TataMcGraw- 
Hill. 

 Physics – Resnick, Halliday & Walker 9/e, 2010,Wiley 
 Engineering Mechanics, Basudeb Bhattacharya, 2nd edn., 2015, Oxford University 

Press 
 University Physics, Ronald Lane Reese, 2003, ThomsonBrooks/Cole. 

 

 
PHYSICS LAB: DSC 1A LAB: MECHANICS 
60 Lectures 

1. Measurements of length (or diameter) using vernier caliper, screw gauge and 
travellingmicroscope. 

2. To determine the Height of a Building using aSextant. 
3. To determine the Moment of Inertia of aFlywheel. 
4. TodeterminetheYoung'sModulusofaWirebyOpticalLeverMethod. 
5. TodeterminetheModulusofRigidityofaWirebyMaxwell’sneedle. 
6. TodeterminetheElasticConstantsofaWirebySearle’smethod. 
7. To determine g by BarPendulum. 
8. To determine g by Kater’sPendulum. 
9. To determine g and velocity for a freely falling body using Digital Timing 

Technique 
10. TostudytheMotionofaSpringandcalculate(a)SpringConstant(b)Valueofg 

 
Reference Books: 

 AdvancedPracticalPhysicsforstudents,B.L.FlintandH.T.Worsnop,1971,Asia 
PublishingHouse. 

 Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th  
Edition, reprinted 1985, Heinemann EducationalPublishers. 

 EngineeringPracticalPhysics,S.Panigrahi&B.Mallick,2015,CengageLearning 
India Pvt.Ltd. 

 A Text Book of Practical Physics, Indu Prakash and Ramakrishna, 11th Edition, 
2011, Kitab Mahal, NewDelhi. 
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----------------------------------------------------------------------------------------------------- 
Semester III 

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

PHYSICS-DSC 1C: THERMAL PHYSICS AND STATISTICAL 
MECHANICS 
(Credits: Theory-04, Practicals-02) 
Theory: 60 Lectures 

 
Laws of Thermodynamics: 
Thermodynamic Description of system: Zeroth Law of thermodynamics and 
temperature. First law and internal energy, conversion of heat into work, Various 
Thermodynamical Processes,Applications of FirstLaw:GeneralRelationbetweenCP& 
CV, Work Done during Isothermal and Adiabatic Processes, Reversible & irreversible 
processes, Second law & Entropy, Carnot’s cycle & theorem.

(22 Lectures) 
 

Thermodynamic Potentials: Enthalpy, Gibbs, Helmholtz  and  Internal  Energy  
functions, Maxwell’s relations   (10Lectures) 

 
KineticTheoryofGases:DerivationofMaxwell’slawofdistributionofvelocitiesand its 
experimental verification, Mean free path (Zeroth Order), Transport Phenomena: 
Viscosity, Conduction and Diffusion (for vertical case). (10Lectures) 

Theory of Radiation: Blackbody radiation, Spectral distribution, Concept of Energy 
Density, Derivation of Planck's law, Deduction of Wien’s distribution law, Rayleigh- 
Jeans Law from Planck’s Law. 

(6 Lectures) 
Statistical Mechanics: Phase space, Macrostate and Microstate, Maxwell-Boltzmann 
law - distribution of velocity - Quantum statistics - Fermi-Dirac distribution law - 
electron gas. (12Lectures) 

 
 

Reference Books: 
 ThermalPhysics,S.Garg,R.BansalandC.Ghosh,1993,TataMcGraw-Hill. 
 ATreatiseonHeat,MeghnadSaha,andB.N.Srivastava,1969,IndianPress. 
 Thermodynamics, Enrico Fermi, 1956, Courier DoverPublications. 
 HeatandThermodynamics,M.W.ZemaskyandR.Dittman,1981,McGrawHill 
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 Thermodynamics, Kinetic theory & Statistical thermodynamics, F.W.Sears & 
G.L.Salinger. 1988,Narosa 

 University Physics, Ronald Lane Reese, 2003, ThomsonBrooks/Cole. 
 ThermalPhysics,A.KumarandS.P.Taneja,2014,R.chandPublications. 

 

 
PHYSICS LAB-DSC 1C: THERMAL PHYSICS AND 
STATISTICALMECHANICS 
60 Lectures 

1. TodetermineMechanicalEquivalentofHeat,J,byCallenderandBarne’sconstant 
flowmethod. 

2. Measurement of Planck’s constant using black bodyradiation. 
3. To determine Stefan’sConstant. 
4. To determine the coefficient of thermal conductivity of copper by Searle’s 

Apparatus. 
5. To determine the Coefficient of Thermal Conductivity of Cu by Angstrom’s 

Method. 
6. TodeterminethecoefficientofthermalconductivityofabadconductorbyLeeand 

Charlton’s discmethod. 
7. To determine the temperature co-efficient of resistance by Platinum resistance 

thermometer. 
8. To study the variation of thermo emf across two junctions of a thermocouple with 

temperature. 
9. Torecordandanalyzethecoolingtemperatureofanhotobjectasafunctionoftime using a 

thermocouple and suitable data acquisitionsystem 
10. TocalibrateResistanceTemperatureDevice(RTD)usingNullMethod/Off-Balance 

Bridge 

Reference Books: 
 

 Advanced Practical Physics for students, B.L.Flint & H.T.Worsnop, 1971, Asia 
PublishingHouse. 

 Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th  
Edition, reprinted 1985, Heinemann EducationalPublishers 

 A Text Book of Practical Physics, Indu Prakash and Ramakrishna, 11th Edition, 
2011, Kitab Mahal, NewDelhi. 

 A Laboratory Manual of Physics for Undergraduate Classes, D.P. Khandelwal, 
1985, VaniPublication. 
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------------------------------------------------------------------------------------------- 
SEC-1:PHYSICS WORKSHOP SKILL (Credits: 02) 

 

30 Lectures 
The aim of this course is to enable the students to familiar and experience with various 
mechanical and electrical tools through hands-on mode 

 
Introduction: Measuring units. conversion to SI and CGS. Familiarization with meter 
scale, Vernier calliper, Screw gauge and their utility. Measure the dimension of a solid 
block, volume of cylindrical beaker/glass, diameter of a thin wire, thickness of metal 
sheet, etc. (4 Lectures) 

 
Mechanical Skill: Concept of workshop practice. Overview of manufacturing 
methods: casting, foundry, machining, forming and welding. Types of welding joints 
andweldingdefects.Commonmaterialsusedformanufacturinglikesteel,copper,iron, metal 
sheets, composites and alloy, wood. Concept of machine processing, introduction to 
common machine tools like lathe, shaper, drilling, milling and surface machines.
 (10Lectures) 

 
Electrical and Electronic Skill: Use of Multimeter. Soldering of electrical circuits 
having discrete components(R,L,C,diode)and ICs on PCB. (10Lectures) 

Introduction to prime movers: Mechanism, gear system, wheel, Fixing of gears with 
motor axel. Lever mechanism, Lifting of heavy weight using lever. braking systems, 
pulleys,   working   principle   of    power    generation    systems.    (6Lectures) 

 
Reference Books: 

 AtextbookinElectricalTechnology-BLTheraja–S.ChandandCompany. 
 Performance and design of AC machines – M.G. Say, ELBSEdn. 
 Mechanical workshop practice, K.C. John, 2010, PHI Learning Pvt.Ltd. 
 Workshop Processes, Practices and Materials, Bruce J Black 2005, 3rd  Edn.,  

Editor Newnes [ISBN:0750660732] 
 New Engineering Technology, Lawrence Smyth/Liam Hennessy, The 

Educational Company of Ireland [ISBN:0861674480] 
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Semester V 
Discipline Specific Elective 

 
DSE - 1A: MATHEMATICAL PHYSICS 
(Credits: Theory-04, Practicals-02) 
Theory: 60 Lectures 

 
Calculusoffunctionsofmorethanonevariable:Partialderivatives,exactand 
inexact differentials. Integrating factor, with simple illustration.  (6Lectures) 

 
 

FourierSeries:Periodicfunctions.Orthogonalityofsineandcosinefunctions,Dirichlet 
Conditions (Statement only). Expansion of periodic functions in a series of sine and 
cosinefunctionsanddeterminationofFouriercoefficients. Expansion of functions with 
arbitrary period.       (10Lectures) 

 
 

Frobenius Method and Special Functions: Singular Points of Second Order Linear 
Differential Equations and their importance. Frobenius method and its applications to 
differential equations. Legendre, Bessel, Differential Equations. (16Lectures) 

 
Some Special Integrals: Beta and Gamma Functions and Relation between them. 
Expression of Integrals in terms of Gamma Functions.  (4Lectures) 
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Partial Differential Equations: Solutions to partial differential equations, using 
separation of variables: Laplace's Equation in problems of rectangular, cylindrical 
symmetry. (10Lectures) 

 
Complex Analysis: Brief Revision of Complex Numbers and their Graphical 
Representation. Euler's formula, De Moivre's theorem, Roots of Complex Numbers. 
Functions of Complex Variables. Analyticity and Cauchy-Riemann Conditions. 
Examples of analytic functions. Singular functions: poles and branch points, order of 
singularity, branch cuts. (14Lectures) 

 
Reference Books: 
 MathematicalMethodsforPhysicists:Arfken,Weber,2005,Harris,Elsevier. 
 Fourier Analysis by M.R. Spiegel, 2004, TataMcGraw-Hill. 
 Mathematics for Physicists, Susan M. Lea, 2004, ThomsonBrooks/Cole. 
 AnIntroductiontoOrdinaryDifferentialEquations,EarlACoddington,1961,PHI 

Learning. 
 Differential Equations, George F. Simmons, 2006, TataMcGraw-Hill. 
 Essential Mathematical Methods, K.F. Riley and M.P. Hobson, 2011, Cambridge 

UniversityPress 
 PartialDifferentialEquationsforScientistsandEngineers,S.J.Farlow,1993,Dover 

Publications. 
 Mathematical methods for Scientists and Engineers, D.A. McQuarrie, 2003, Viva 

Books. 
 
 
 
 

- DSE -1A LAB: MATHEMATICAL PHYSICS 
60 Lectures 
 Highlightstheuseofcomputationalmethodstosolvephysicalproblems 
 Useofcomputerlanguageasatoolinsolvingphysicsproblems(applications) 
 The course will consist of lectures (both theory and practical) in the Computer 

Lab 
 Evaluation done not on the programming but on the basis of formulating  

theproblem 
 Aimatteachingstudentstoconstructthecomputationalproblemtobe solved 
 StudentscanuseanyoneoperatingsystemLinuxorMicrosoftWindows 
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Topics Description with Applications 

Introduction and Overview Computer architecture and organization, memory and 
Input/output devices 

Basics of scientific computing Binary and decimal arithmetic, Floating point numbers, 
algorithms, Sequence, Selection and Repetition, single 
and double precision arithmetic, underflow & overflow-
emphasize the importance of making equations in terms 
of dimensionless variables, Iterative methods 

Errors and error Analysis Truncation and round off errors, Absolute and relative 
errors, Floating pointcomputations. 

 
Review of 
fundamentals 

 
C 

 
& 

 
C++ 

 
Programming

Introduction to Programming, constants, variables and 
data types, operators and Expressions, I/O statements, 
scanf and printf, c in and c out, Manipulators for data 
formatting, Control statements (decision making and 
looping statements) (If�statement. If�else Statement. 
Nested if Structure. Else�if Statement. Ternary 
Operator. Goto Statement. Switch Statement. 
Unconditional and Conditional Looping. While-Loop. 
Do-While Loop. FOR Loop. Break and Continue 
Statements. Nested Loops), Arrays (1D&2D) and 
strings, user defined functions, 
Structures and Unions, Idea of classes and objects 

Programs: using C/C++ language Sum & average of a list of numbers, largest of a given 
list of numbers and its location in the list, sorting of 
numbers in ascending-descending order, Binary search 

Random number generation Areaofcircle,areaofsquare,volumeofsphere,valueof pi(π) 

Solution of Algebraic and Transcendental 
equations by Bisection, Newton Raphson 
and Secant methods 

Solution of linear and quadratic equation, solving 
sin 

2
 

tan;I I 0 inoptics 
 

Interpolation by Newton Gregory Forward 
and Backward difference formula, Error 
estimation of linear interpolation 

Evaluation of trigonometric functions e.g. sin θ, cos θ, tan 
θ, etc. 

Numerical differentiation (Forward and 
Backward difference formula) and 
Integration (Trapezoidal a n d Simpson 
rules), Monte Carlo method 

Given Position with equidistant time data to calculate 
velocityandaccelerationandvice-versa.Findtheareaof B-
H Hysteresisloop 



 

Solution of Ordinary Differential 
Equations (ODE) 

First order Differential equation Euler, 
modified Euler and Runge-Kutta (RK) 
second and fourth order methods 

First order differential equation 
 Radioactivedecay 
 Current in RC, LC circuits with DCsource 
 Newton’s law ofcooling 
 Classical equations ofmotion 
Attempt following problems using RK 4 order method: 
 Solve the coupled differentialequations 

dx x3 dy 
dt  = y + x —   3;dx =—x 

for four initial conditions 
x(0)=0,y(0)=-1,-2,-3,-4. 
Plotxvsyforeachofthefourinitialconditionson the 
same screen for 0  t 15 

The  differential  equation  describing  the  motion  of a 
pendulum  is d

2P  =  — sin(P).  The  pendulum  isreleased 
dt2 

from rest at an angular displacement , i. e. P(0) = 
αandP (0)=0.Solvetheequationfor=0.1,0.5 
and1.0andplotPasafunctionoftimeintherange0t 
  8.  Also  plot  the  analytic  solution  valid  forsmall 
P (sin(P) = P 

 
 
 

Reference Books: 
 Introduction to Numerical Analysis, S.S. Sastry, 5thEdn., 2012, PHI Learning Pvt.  

Ltd. 
 Schaum's Outline of Programming with C++. J.Hubbard, 2000,  McGraw�Hill 

Publications. 
 Numerical Recipes in C++: The Art of Scientific Computing, W.H. Pressetal.,  

3rdEdn., 2007, Cambridge UniversityPress. 
 A first course in Numerical Methods, Uri M. Ascher and Chen Greif, 2012, PHI 

Learning 
 Elementary Numerical Analysis, K.E. Atkinson, 3 r dE d n . , 2 007,Wiley India 

Edition. 
 Numerical Methods for Scientists and Engineers, R.W. Hamming, 1973, Courier 

DoverPub. 
 An Introduction to Computational Physics, T. Pang, 2ndEdn., 2006, Cambridge 

Univ.Press 
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SEC-3: ELECTRICAL CIRCUITS AND NETWORK SKILLS 
(Credits: 02) 
Theory: 30 Lectures 
Basic Electricity Principles: Voltage, Current, Resistance, and Power. Ohm's law. 
Series, parallel, and series-parallel combinations. AC Electricity and DC Electricity. 
Familiarizationwithmultimeter,voltmeterandammeter. (3Lectures) 

 
Understanding Electrical Circuits: Main electric circuit elements and their 
combination. Rules to analyze DC sourced electrical circuits. Current and voltage drop 
acrosstheDCcircuitelements.Single-phaseandthree-phasealternatingcurrentsources. 
Rules to analyze AC sourced electrical circuits. (4 Lectures) 

 
Electrical Drawing and Symbols: Drawing symbols. Blueprints. Reading 
Schematics. Ladder diagrams. Electrical Schematics. Power circuits. Control 
circuits. Reading of circuit schematics. (4Lectures) 

 
Generators and Transformers: DC Power sources. AC/DC generators. Inductance, 
capacitance,andimpedance.Operationoftransformers. (3Lectures) 

 
ElectricMotors:Single-phase,three-phase&DCmotors.Basicdesign. (4Lectures) 

 
Solid-State  Devices:  Resistors,  inductors  and  capacitors.  Diode   and 
rectifiers. Components in Series or in shunt.  (3Lectures) 

 
Electrical Protection: Relays. Fuses and disconnect switches. Circuit breakers. 
Overload devices. Ground-fault protection. Grounding and isolating. Phase reversal. 
Surge protection. (4Lectures) 

 
Electrical Wiring: Different types of conductors and cables. Basics of wiring-Star and 
delta connection. Voltage drop and losses across cables and conductors. Instruments to 
measure current, voltage, power in DC and AC circuits. Insulation.  (5Lectures) 

 
Reference Books: 
 AtextbookinElectricalTechnology-BLTheraja-SChand&Co. 
 A text book of Electrical Technology - A KTheraja 
 Performance and design of AC machines - M G Say ELBSEdn. 




