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Course structure of tlG Physics Honors

SEMESTER COURSE OPTEI} COURSE I{AME Credi

4
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4

4
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I

1 Papers

(400 Marks)

Abi I ify E, nhancement Compulsory

Course-[

AECC-1

Core course-I Mathematical Phys ics-I

Ccrre Course-I Pra cticallTutorial Mathematical Physics-I Lab

Core course-Il Mechanics

Core Course-Il Practical/Tutorial Mechanics Lab

Generic E,lective - 1 GE-1

Generic E,lective - 1 Practical/Tutorial

u

4 Papers

(100 Marks)

Ability Enhancement Compulsory

Course-Il

AECC-il

Core course-Ill Electricity and Magnetism

Core Course-III Practical/Tutorial Electricity and Magnetism Lab

Core course-Iv Waves and Optics 4

2Core Course-IV Practical/Tutorial Waves and Optics [,ab

Generic Elective -2 GE-2 4ls

2n

4

Generic E,lectle -2 Practical/Tutorial

Iil

5 Papers

(500 Marks)

Core course-V Mathematical Phys ics- ll

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

4

?

4

2

4

415

Core course-Vl Thermal Physics

Core Course-Vl Practical/Tutorial Thermal Physics Lab

Core course-Vll Analog Systems and Applications

Core Course-VII Practic allTutorial Analog Systems & Applications

Lab

Skill F,nhancement CompulsoryCourse - 1 SE,CC-1

Generic Elective -3 GE,-3

Generic E,lective -3 Practical/Tutorial 211
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5 Papers

(500 Marks)

Core course-Vlll Mathernatical Physics III 4

Core Course-Vll PracticaliTutorial Mathematical Physics-Ill Lab 2

Core collrse-Ix Elements of Modern Physics 4

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

Core course-X Digital Systems and Applications 4

C ore C ourse-XPracti callTutori al Digital Systems & Applications

Lab

2

Skill Enhancement Compulsory Cours e -2 SECC .2 4

Generic E,lective -4 GE-4 4ls

Generic Elective -4 Practical/Tutorial 211

V

4 Papers

(400 Marks)

Core course-Xl Quantum Mechanics &

Applications

4

Core Course-Xl Practical/Tutorial Quantum Mechanics Lab 2

Core course-Xll Solid State Physics 4

Core Course-XII Practical/Tutorial Solid State Physics Lab ')

Discipline Specific Elective -1 DSE. I 4ls

Discipline Specific Elective - 1 Practic allTutorial 211

Discipline Specific Elective -2 DSE,-2 ls

Discipline Specific Elective- 2 Practical/Tutorial l1

VI

4 Papers

(400 Marks)

Core course-Xlll E,lectro-magnetic Theory 4

Core Course-XIII Practical/Tutorial Electro-magnetic Theory Lab 2

Core course-Xlv Statistical Mechanics 4

Core Course-XIV PracticallTutorial Statistical Mechanics Lab 2

Discipline Specifi c Elective4 DSE.4 4,5

Discipline Specific Elective -4 Practical/Tutorial 211

Or Discipline Specific Elective-4 (Eligible Students may do a Project in DSE-IV) 6

fotal Credits 148
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Generic Elective Papers (GE) (Minor-Physics) for other Departments/Disciplines: (Credit: 06

each)

Depending on their requirements, Universities may choose 2 (two )GE subjects with 2 papers from

"u!tr 
ggbj".t or only one GE subject with 4

Two papers GE subject will be :
/,.

-

\y GE-I (Mechanics & Properties of matter, Oscillation & Waves, Thermal

Physicgo-Electricity and Magnetism & Electronics) + Lab- //'
\y GE-II (Optics, Special Theory of Relativity, Atomic physics, euantum

Mechanics and Nuclear Physics)+ Lab

A student who chooses to read only Physics subject GE will take 4 DSC papers of
the Pass Course as below

1.GE-I as DSC-l(Mechanics )+ Lab

2.GE-II as DSC-2,( Electricity. Magnetism & Emt) )+ Lab

3. GE-III as DSC-3,(Thermal Physics & Statiscal Mechanics) )+ taU

4. GE-IV as DSC-4 (Waves And Optics) )+ Lab

(GE-I same paper as DSC-I,GE-II same as DSC-2 ,GE-III same as DSC-3,GE-IV

same as DSC-4)
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.%n PHYSICS

HONOURS PAPERS:

Core course - 14 papers

Discipline Specific Elective - 4 papers (out of the 5 papers suggested)

Generic Elective for Non Physics students - 4 papers. Incase University offers 2 subjects as GE,

then papers I and2 will be the GE paper.

Marks per paper -
For practical paper: Midterm : 15 marks, End term : 60 marks, Practical- 25 marks

For non practical paper: Midterm : 20 marks, End term : 80 marks

Total - 100 marks Credit per paper - 6

Teaching hows per paper -
Practical paper-40 hours theory classes + 20 hours Practical classes

Non Practical paper-50 hours theory classes + 10 hours tutorial

CORE PAPER-I

MATIIE,MATI CAL PI{YSIC S-I

The emphasis of course

physicists" The students are

andunseen"

on applications in solrring prohlems of interest to

be examined entirely on the basis of problems, seen

IS

to

UNIT.I
Calculus -I: Plotting of functions, Intuitive ideas of continuous, differentiable

functions and plotting of curves, Approximation: Taylor and binomial series

(statements only), First Order Differential Equations and Integrating Factor, Second

Order Differential equations: Homogeneous Equations with constant coefficients,

Wronskian and general solution, Statement of existence and

IJni quene s sThe orem forlnitialValueProblems,P articul arlnte gral.
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UNIT-II
Calculus-Il: Calculus of functions of more than one variable: Partial derivatives,

exact and inexact differentials. Integrating factor, with simple illustration,

Constrained Maximization using Lagrange Multipliers,

Vector algebra: Recapitulation of vectors: Properties of vectors under rotations'

Scalar product and its invariance under rotations, Vector product' Scalar

tripleproductandtheirinterpretationintermsofareaandvolumerespectively, Scalar

and Vectorfields.

UNIT.III
Orthogonal Curvilinear Coordinates: Orthogonal Curvilinear Coordinates,

Derivation of Gradient, Divergence, Curl and Laplacian in Cartesian, Spherical and

Cylindrical Coordinate SYsteffis, Comparison of velocitY and

ac celerationincylindricalandsphericalcoordinate sy stem

Dirac Delta function and its properties: Definition of Dirac delta function'

Representation as limit of a Gaussian function and rectangular Function'

Properties of Dirac delta function.

UNIT.IV
Vector Differentiation: Directional derivatives and normal derivative,

Gradientofascalarfieldanditsgeometricalinterpretation.Divergenceandc';rlof a

vector field, Del and Laplacian operators, vectoridentities

Vector Integration: Ordinary Integrals of Vectors, Multiple integrals, Jacobian,

Notion of infinitesimal line, surface and volume elements, Line, surface and volume

integrals of Vector fields, Flux of a vector field, Gauss' divergence theorem. Green's

and Stokes Theorems and their applications (no rigorous proofs)

TextBooks:

I . MathematicalMethodsforPhysicists,G.B.Arfken,H. J. weber,F'E'Harris

(20 1 3,7 th Edn.,Elsevier)

2. Advanced Engineering Mathematics, Erwin Kreyszig (Wiley India)

Reference books:

1. Matherrratical Physics c. Harper (Prentice Hall India)

K,W,,



2. Complex Variable: Schaum's Outlines Series M. Spiegel (2nd Edition , Mc-

Graw Hill Education)

3. Complex variables and applications, J. W. Brown and R.V.Churchill

Mathemati cal Physics, Saty aPrakash (SultanChand)

4" Mathematical Physics, B. D" Gupta(4th edition, Vikas
o

Mathematical Physics and Special Relativity. M. Das,

B .K.Dash (Srikrishna Prakashan)

5. Mathematical Physics-H.K"Dass, Dr" Rama Verma (S"

Publication)

P"K" Jena and

ChandPublishing)

CORE PAPER I LAB:

The aim of this Lab is not just to teach computer programming and numerical

analysis but to emphasize its role in solving problems in Physics.

Highlights the use of computational methods to solve physicalproblems

Thecoursewillconsisto fl ectures(boththeoryandpractical)inthelab

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

theproblem

Aim at teadhing students to construct the computational problem to be solved

StudentscanuseanyoneoperatingsystemlinuxorMicrosoftWindows

Introduction and Overview: Computer architecture and organization, memory

and lnpuVoutput devices.

Basics of scientific computing: Binary and decimal arithmetic, Floating

pointnumbers,algorithms,Sequence,SelectionandRepetition,singleanddouble

precision arithmetic, underflow and overflow emphasize the importance of

makingequationsintermsofdimensionlessvariables,Iterativemethods. Algorithm

Errors and error Analysis: Truncation and round off errors, Absolute and

relative elTors, Floating point computations. Systematic and Random Errors,

Propagation of Errors, Normal Law of Errors, Standard and Probable Error.

Review of C and C++ Programming: Introduction to Programming, constants,

-p
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variables and Fundamentals data types, operators and Expressions. I/O

statements, scanf and printf, c in and c out, Manipulators for data format- ting,

Control statements (decision making and looping statements) (If
Statement,IfelseStatement,Nestedlfstructure,ElselfStatement,Ternaryoperator,

Goto Statement. Switch Statement. Unconditional and Conditional Looping.

While Loop. Do-While Loop. FOR Loop. Break and Continue Statements. Nested

Loops), Arrays (lD and 2D) and strings, user defined functions,Structures and

IJnions, Idea of classes andobjects

Programs: Sum and 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: Area

value ofrc.

Reference Books:

of circle, area of square, volume of sphere,

1. Introduction to Numerical Analysis, S.S. Sastry, 5th Edn., 2012,P}{I

Learning Pvt. Ltd.

2. S chaum' sOutl ineofPro grammingwithC++. J.Flubbard,2 000,McGraw-

HillPub.

3 . NumericalRecipesinC : TheArtofS cientifi cC omputing,W. H.Pressetal. 3 rd

F,dn. 2007, Cambridge UniversityPress.

4. A first cburse in Numerical Methods, U.M. Ascher and C. Greif, 20I2,PHL

Learning.

5. Elementary Numerical Analysis, K.E.Atkinson, 3rd Edn. ,2007 , Wiley

India Edition.

6. Numerical Methods for Scientists and Engineers, R.W. Hamming, 1973,

Courier DoverPub.

7. AnlntroductiontocomputationalPhysics,T .Pang,2ndEdn., 2OO6,Cam- bridge

Univ.Press.
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h CORE, PAPE,R,II

ME,CHANICS

UNIT.I

Rotational Dynamics: Centre of Mass, Motion of CoM, Centre of Mass and

Laboratory frames, Angular momentum of a particle and system of particles,

Principle of conservation of angular momentum, Rotation about a fixed axis,

Moment of Inertia, Perpendicular and Parallel Axis Theorems, Routh Rule,

Calculation of moment of inertia for cylindrical and spherical bodies, Kinetic

energy of rotation, Eulers Equations of Rigid Body motion, Motion involving

both translation and rotation. Moment of Inertia of a Flywheel.

Non-Inertial Systems: Non-inertial frames and hctitious forces, Uniformly rotating

frame, Laws of Physics in rotating coordinate systems, Centrifugal force, Coriolis

force and itsapplications.

UNIT-II Elasticity: Relation between Elastic constants, Twisting torque on a Cylinder

or Wire, Bending of beams, External bending moment, Flexural rigidity, Single and

double cantilever

Fluid Motion: Kinematics of Moving Fluids: Poiseuilles Equation fbr Flow of a

Liquid through a Capillary Tube, Surface tension, Gravity waves andripple

Viscocity: Poiseuilles Equation for Flow of a Liquid w'ith corrections.

UNIT-IIIGravitation and Central Force Motion: Law of gravitation, Gravitational

potential energy, Inertial and gravitational mass, Potential and field due to spherical shell

and solid sphere, Motion of a particle under a central force field, Two-body problem and its

reduction to one-body problem and its solution, Differential Equation of motion with central

force and its solution, The first Integrals (two), Concept of power Law Potentials, Keplers

Laws of Planetary motion, Satellites:. Geosynchronous orbits, Weightlessness, Basic idea of

global positioning system (GPS), Physiological effects on astronauts.

(, lo4,^
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UNIT-IV

Oscillations: Simple Harmonic Oscillations. Kinetic energy, potential energJ, total energy

and their time-average values. Damped oscillation. Equation of motion and solution(,cases

of oscillatory, critically damped and overdamped) Forced oscillations: Transient and steady

states; Resonance, sharpness of

resonance;powerdissipationandQualityFactor,BarPendulum,KatersPendulum

Special Theory of Relativity: Michelson-Morley Experiment and its out- come,

Postulates of Special Theory of Relativity, Lorentz

Transformations,Simultaneityandorderofevents,Lorentzcontraction,Timedilation,

Relativistic transformation of velocity, Frequency und wave number, Relativistic

addition of velocities, Variation of mass with velocity, Massless Particles,Mass-

energy E,quivalence, Relativistic Doppler effect, Relativistic

Kinem ati cs, Trans formation of Energy andMom entum .

Text Books:

1. Mecharrics, D.S. Mathur (S. Chand Publishing )

2. Introduction to Special Relativity, R. Resnick (John Wiley)

Reference Books:

1. Introduction to Mechanics Daniel Klapnner and Robert Kolenkow, McgrawHill.

2. Mechanics by K.R Simon

3. Mechanics, Berkeley Physics, vol.1, C.Kittel, W. Knight, etal (Tata McGraw-

Hill)

4. Physics, Resnick, Halliday and Walker (8/e.2008,Wiley)

5. Theoretical Mechanics-M.R. Spiegel (T ata McGrawHill).

6. Feynman Lectures, Vol. I, R.P.Feynman, R.B.Leighton, M.Sands (Pearson)

7 . Mechanics-M.Das, P.K.Jena and R.N. Mishra (SrikrishnaPublications)

u W^$,0 Jf
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CORE PAPER.II LAB

(minimum 5 experiments are to be done):

To study surface tension by capillary rise method

To determine the height of a building using a Sextant'

To study the Motion of spring and calculate (a) Spring constant, (b) g and

(c) Modulus of rigiditY'

To determine the Moment of Inertia of a Flywheel'

TodetermineCoefficientofViscosityofwaterbyCapillaryFlowMethod

(Poiseuilles method)'

6.TodeterminetheModulusofRigidityofaWirebyMaxwellsneedle.

7 . To determine the value of g using BarPendulum'

8. To determine the value of g using KatersPendulum

Reference Books:

l.AdvancedPracticalPhysicsforstudents'B.L.FlintandH.T.Worsnop,1971,

AsiaPublishing House

2.AdvancedlevelPtrysicsPracticals,MichaelNelsonandJonM.ogborn,

4thEdition,reprintedlgs5'HeinemannEducationalPublishers

3.ATextBookofPracticalPhysics,I.PrakashandRamakrishna,llthBdn,

zoTl,Kitab Mahal

CORE PAPER-III

ELECTRICITY AND MAGNETISM

UNIT-I

Electric Field and Electric Potential

Electric field: Electric field lines, Electric flux, Gauss Law with applications to

chargedistributionswithspherical,cylindricalandplanarSymmetry,
conservative nature of Electrostatic Field' Electrostatic Potential' Potential and

ElectricFieldofadipole,ForceandTorqueonadipole,Potentialcalculation

indifferentsimplecases,LaplacesandPoissonequations,TheUniquenessTheorem,

1.

2.

aJ.

4.

5.
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Method of Images and its application to (1) Plane Infinite Sheet and (2) Sphere.

Electrostaticenergy ofsystemofbharges,Electrostaticenergy ofacharged

sphere, C onductorsinanelectrostaticF ie ld, Surfacechargeandforceonaconductor.

UNIT-II

Magnetic Field: Magnetic Force, Lorentz Force, Biot Savarts Law, Cur- rent

Loop as a Magnetic Dipole and its Dipole Moment (analogy withElectric Dipole),

Amperes Circuital Law and its application to (1) Solenoid (2)Toroid

(3) Helmhotz co7l, Properties of B:curl and divergence, Vector Potential, Ballistic

Galvanometer: Torque on a current Loop, Current and Charge Sensitivity,

Electromagnetic damping, Logarithmic damping, CDR.

UNIT-III

Dielectric Properties of Matter: Electric Field in matter, Polarization,

PolarizationCharges,ElectricalSusceptibilityandDielectricConstant,Capacitor

(parallelplate,spherical,cylindrical)filledwithdielectric,Displacementvector D,

Relations between E, P and D, Gauss Law in dielectrics. Magnetic Properties of

Matter: Magnetization vector (M), Magnetic Intensity (H), Magnetic

Susceptibility and permeability, Relation between B, H, M, Ferromagnetism, B-H

curve andhysteresis.

Electromagnetic Induction: Faradays Law, Lenzs Law, Self Inductance and

Mutual Inductance, Reciprocity Theorem, Energy stored in a Magnetic Field,

Introduction to MaxwellsEquations

UNIT-IV

Electrical Circuits: AC Circuits: Kirchhoffs laws for AC circuits, Complex Reactance and

Impedance, Series LCR Circuit: (1) Resonance (2) Power Dissipation (3) Quality Factor, (4)

Band Width, Parallel LCR Circuit.

Network theorems : Ideal Constant-voltage and Constant-current Sources,

&'1
1e
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Net',rrork Theorems: Thevenin theorem, Norton theorem, Superposition theorem,

Reciprocity theorem, Maximum Power Transfer theorem, Applications to DC

circuits. Transient Currents Growth and decay of current in RC and LR circuits.

Text
1
l.

2.

Books:

Introduction to Electrodynamics - D.J. Griffiths (Pearson, 4th edition,

201s)

Foundations of Electromagnetic Theory-Ritz and Milford (Pearson)

Reference Books:

1. Classical Electrodynamics, J. D. Jackson (Wiley).

2. Electricity and Magnetism D. C. Tayal (Himalaya Publishing house)

3. Electricity, Magnetism and Electromagnetic Theory- S. Mahajan and

Choudhury ( Tata McGraw Hill)

4. Feynman Lectures Yol.2, R. P. Feynman, R. B. Leighton, M. Sands (

Pear- son)

5. Electricity and Magnetism, J. H. Fewkes and J. Yarwood. Vol. I

(Oxford Univ. Press)

CORE, PAPER-III

LAB (minimum of 6 experiments are to be done)

Use a Multimeter for measuring (a) Resistances, (b) AC and DC Voltages, c)DC

Current, (d) Capacitances, and (e) Checking electricalfuses.

To study the characteristics of a series RCCircuit.

To determine an unknown Low Resistance using Potentiometer.

To determine an unknown Low Resistance using Carey Fosters

Bridge. To compare capacitances using DeSautysbridge.

Measurement of field strength B and its variation in a solenoid

(determine dB/dx)

5. To verit/ the Thevenin and }.Iorton theorems.

1.

2,

-'lJ"
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To determine self inductance of a coil by Andersons bridge.

To study response curve of a series LCR circuit and determine its (a) Reso_
nant frequency' (b) Impedance at resonance, (c) euality factor e, and (d)
Band width.

To study the response curye of a parallel LCR circuit and determine its (a)
Antiresonance frequency and (b) euality factor e.

Reference Books:

1. Advanced practical physics for students, B.L. Flint and H.T. worsnop,
197I, Asia publishing House

2. A'Text Book of practical physics, I.prakash and Ramakrishna, l lth
Ed.,20l l, Kitab Mahal

3' Advanced level Physics Practicals, Michael Nelson and Jon M. ogborn,
4th Edition, reprinted 1995, Heinemann Educational publishers

4- A'Laboratory Manual of physics for undergraduate classes,

D.P.Khandelwal, 1995, Vani pub.

CORE PAPER.IV: WAVES AND OPTICS
UNIT.I

Geometrical optics : Fermats principle, reflection and refraction at plane interface,
Matrix formulation of geometrical optics, cardinal points and cardinal planes of an
optical system, Idea of dispersion, Application to thick Lens and thin Lens, Ramsden
and Huygens eyepiece. Wave Optics : Electromagnetic naflye of light. Definition and
properties of wave front Huygens Principle. Temporal eurd SpatialCoherence.

UNIT - II

Wave Motion : Plane and Spherical 'waves, Longitudinal and Transverse waves,
Plane Progressive (Traveling) Waves, Wave Equation, Particle and Wave Velocities,
Differential Equation, Pressure of a Longitudinal Wave, Energy Trans- port, Intensity
of Wave' Superposition of two perpendicular Flarmonic Oscillations : Graphical and

6.

7.

8.

2llYl r1 ){" 4"\1
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Analytical Methods, Lissajous Figures (1:1 and

the i ruses. SuperpositionofNharmonicwaves.

1 .2) and

UNIT, III

Interference : Division of amplitude and wave front, Youngs double slit experiment,

Lloyds Mirror and Fresnels Bi-prism, Phase change on reflection: Stokes treatment,

Intert'erence in Thin Films: parallel and wedge-shaped fi|ms, Fringes of equal

inclination (Haidinger Fringes), Fringes of equal thickness (Fizeau Fringes), Newtons

Rings: Measurement of wavelength and refractive index. Interferometer : Michelsons

Interferometer-(1) Idea of form of fringes (No theory required). (2) Determination of

Wavelength, (3) Wavelength Difference, (4) Refractive Index, and (5) Visibility

ofFringes, Fabry-Perot interferometer"

UNIT .IV

Fraunhofer diffraction: Single slit, Circular aperture, Resolving Power of a

telescope, Double slit, Multiple slits, Diffraction grating, Resolving power of grating.

Fresnel Diffraction: Fresnels Assumptions, Fresnels Half-Period Zones for Plane

Wave, Explanation of Rectilinear Propagation of Light, Theory of a Zone Plate:

Multiple Foci of a Zone Plate, Fresnels Integral, Fresnel diffraction

patterno fastraightedge, aslitandawire.

TextBooks: '

1 . AtextbookofOptic sN. Subrahmany am andBrij Lal( S . Chand Pub I ishing)

2. Optics - Ajoy Ghatak (McGraw Hill)

Reference Books:

1. Optics-E.Hecht(Pearson)

2. Fundamentalsofoptics-F.A.JenkinsandH.E.White(McGraw-Hill)

3. Geometrical and Physical Optics R.S. Longhurst (OrientBlackswan)

4 . ThePhy s icsotvibrationsandwaves-H. J. Pain(Johnwiley)

5. OpticsP.K.ChakrabartY

try
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Princ iplesofOptics-MaxB ornandFm i lWol(pergamonpress)

ThePhysicsofWavesandOscillations-N.K.B aj aj (Mc GrawHill)

CORE PAPER-IV LAB
(minimum 5 experiments are to be done)

1. TodeterminethefrequencyofanelectrictuningforkbyMeldesexperiment and

veri$'2Tlaw'
2- To plot the I-D curve and to determine the refractive index of a prism

3 . To determine refractive index of the Material of a prism using sodium source.

4- . To determine the dispersive power and Cauchy constants of the

material of a prism using mercury source.

5. To determine wavelength of sodium light using Newtons Rings.

6. To determine wavelength of (1) Na source and (2) spectral lines of Hg
source using plane diffraction grating.

7 - To determine dispersive power and resolving power of a plane diffraction
grating.

Reference Books:

1- Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop,

197L, Asia Publishing House

2. A'Text Book of Practical Physics, I. Prakash and Ramakrishna, l lth
Ed.,20ll, Kitab Mahal

3- Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn,

4th Edition, reprinted 1985, Heinemann Educational Publishers

4- A'Laboratory Manual of physics for undergraduate classes, D. p.

Khandelwal, 1985, Vani

CORE PAPER-V

MATTIE MATICAL PTTYSIC S.II

6.

7"
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GEI\ERIC ELECTIVE (GE)

Generic Elective Paper I
(Mechanics and Properties of matter, Oscillation and Waves, Thermal

Physics, Electricify and Magnetism and Electronics

UNIT.I

Mechanics and Properties of Matter

Moment of Inertia Parallel axis and perpendicular axis theorem, M.I. of a Solid

sphere and Solid cylinder, Gravitational potential and field due to a thin spherical

shell and a solid sphere at external points and internal points,

Relationamongelasticconstants,depressionatfreeendofalightcantilever,surface

tension,pressure,differenceacrossacurvedmembrane,viscousflow,Poiseulles

formula.

UNIT.II
Oscillation and Waves

Simple harmonic motion, damped harmonic motion, under damped, over damped

and critically damped motion, Forced vibration. Resonance, Wave equation in a

medium, Velocity of Longitudinal waves in an elastic medium and velocity of
transverse wave in a stretched string, Composition of SHM, Lissajous figures for

superposition of two orthogonal simple harmonic vibrations (a) with same frequency,

(b) frequency with 2:i.

UNIT.III
Thermal Physics

Entropy, change in entropy in reversible and irreversible process, Carnot engine

and its efficiency. Carnot Theorem, Second law of thermodynamics, Kelvin-Planck,

(u?"vzv t,{ltlll 8y-fr"+^r7 & M\n
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I
Clausius formula. Thermal conductivity, differential equation for heat flow in one

dimension, Maxwell thermodynamic relation (statement only), Clausius Clapeyron

equation, Black body radiation, Planck radiation tbrmula Q{oderivation).

UNIT-IV
Electricity and Magnetism

Gauss law of electrostatics, use of Gauss law to compute electrostatic field due to a

linear charge distribution, Magnetic induction B, Lorentz force law, Biot Savarts law,

Magnetic induction due to long straight current carrying conductor, and in the axis of
a cuffent carrying circular Amperes Circuital
law,itsdifferentialform,Thelawofelectromagneticequations,itsdifferential

and integral form, Maxwells electro-magnetic equations and their physical

significance, Growth and decay of currents in LR and RC circuits, time constant,

alternating currents in RC, RL and LCR circuits, impedance, power factor, resonance.

P-type and N-type semiconductors, PN-Junction as rectifier, Half wave and Full

wave rectifiers (Bridge type), efficiency, ripple factor, use of RC, LC, and filters,

working of PNP and NPN transistors, transistor configurations in CE and CB

circuits and relation between a and P. JFET, its operation and characteristics of V-
Icurve.

Text Books:

1. Properties of Matter D.S. Mathur (S. ChandPublication).

2. Heat and rhermodynamics A.B. Gupta and H.B. Ray (New central

BookAgency).

3. A Text Books book of oscillations, waves and acoustics(5thed.)M.

Ghosh and D. Bhattacharya (S. ChandPublication).

4. Electricity and magnetism- R. Murugeshan (S.chandpublishing)

5. Fundamentals of Electronics-Raskhit and Chattopadhyay (New age In-

ternationalPubl i c ation)

Reference Books:

coil,
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1. Physics of Degree students Vol.I M. Das, P.l(. Jena etal (Sri krishna

Prakashan).

2" Physics of Degree students Vol.II M. Das, P.K. Jena etal (Sri krishna

Prakashan).

3. Waves and Oscillations (2nd ed) N. Subramaniyam and Brij Lal (Vikas

Publications)

4. A fext Books book of Sound (2nd ed) - N. Subramaniyam and Brij Lal (S.

ChandPublications)

Generic Elective Paper I Lab-

(minimum 6 experiments are to be done)

1 . Todeterminethemomentofinertiaofaflywheel.

2. To determine the Youngs modulus Y of a wire by Searlsmethod.

3. TodeterminethemodulusofrigidityofawirebyMaxwellsneedle/Torsion

. Pendulum (Dynamicmethod)"

4. To determine g by barpendulum.

5. To determine the value of Y of a rubber by using travellingmicroscope.

6. To determine the Rigidity of modulus by staticmethod.

7 . To determine the frequency of a telescope by usingSonometer.

8. Verifi cationofLawsofVibrationofastringbyusingSonometer.

TEXT BOOKS:

1. To compare capacitances using Desautybridge.

2. To determine the Law of resistance by using Fosterbridge.

3. Compare the specific heat of two liquids by method ofCooling.

Reference Books:

1. Advanced Practical Physics for students, B.L.Flintandl{.T.Worsnop, 1971,

Asia PublishingHouse

2. AlaboratoryManualofPhysicsforlJndergraduateC lasses,D.P.Khandelwal

( 1 985), VaniPublication

3 . ATextB ooksb ookofPracticalPhys ics,InduPrakashAndRamakrishna, 1 I th

Edition (2011), Kitab Mahal, NewDelhi
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Generic Elective Paper -II
(Optics, Special Theory of Relativify, Atomic Physics, Quantum
Mechanics and NuclearPhysics)

UNIT.I

Optics-I: Elementary ideas of monochromatic aberrations and their minimization,

chromatic aberration, achromatic combination, Theory of formation of primary and

secondary rainbow, condition of interference, coherent sources, Youngs double slit

experiment, biprism and measurement of wave length of light of by it, color of thin

films and Newtons rings, Fresnel and Fraunhoffer diffraction, diffraction by single slit

plane transmiss iongrating.

Optics-Il : Electromagnetic nature of light, polarized and unpolarized light.

polarization by reflection and refraction, Brewsters Law, Mauls Law, Double

refraction, Ordinary and extraordinary rays.

UNIT-II Atomic Physics

Inadequacy of classical physics, brief outline of Rayleigh Jeans theory and Plancks

quantum theory of radiation, particle nature of electromagnetic radiation photo

electric effect, Compton effect, dual naturc of radiation, wave nature of particles, de-

Broglie hypothesis, matter wave, wave-particle duality, Davisson-Germerexperiment.

Bohrs theory of Hydrogen atom, explanation of Hydrogen Spectra, correction for

finite mass of the nucleus, Bohrs correspondence principle, limitations of Bohrs

theory, Discrete energy, exchange by atom Frank Hertzexperiment.

UNIT.III
Quantum Mechanics : Heisenbergs Uncertaintv relation, Time dependent

Schrodingers wave equation in one dimension and three dimensions, The physical

interpretation of the wave function, Probability density and probability current
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density, Equation of continuify, Normalization of the wave function, Expectation
value of an observable, Ehrenfests theorem. Time independent Schrodingers wave
equation in one dimension particle in a box, energy eigen values and eigenfunctions.

UNIT.IV
Nuclear Physics : properties of the nucleus charge, size, spin, Magnetic
Moment, Mass. Mass defect, Binding energy, packing fraction, Nuclear force and
its characteristics features, Radioactive decay laws, average life, half life. nuclear
fission, nuclear fusion, Linear accelerators, and cyclotron.
Relativify: Galilean transformation, Newtonian relativity and its limitation,
MichelsonMorley experimentanditsconsequence,postulatesofspecialtheory of
relativity' Lorentz transformation, length contraction, time dilation, relativistic
mass and momentum, mass energyrelation.

Text Books:

1. University physics, H. D. young, R. A. Freedman(person)

2' Fundamentals of physics, Resnick, Halliday, walker(wlley)
Reference Books :

l. A Texr Books book of optics N.Subrahmanyam and Brij Lal (S.chand
Publishing)

2' Introduction ro Special Rerativiry-R. Resnick (Johnwiley)
3' conceptsofModernphysics ArthurBeiser(McGrawHill)
4. Modern physics H.S. Mani and G.K.Mehta

Generic Elective paper II LAB
(minim um6experimentsaretobedone) :

Determination of E.C.E. of a Copper by taking 3readings.
Determ inationofRefractiveindexofthematerialofaprismus 

ingS odium
light.

Todeterminethewavel engthofl i ghtusingplane diffractiongrating.
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Todeterm inethewav elenglhofl ightus in gN ewtonsring.

Determination of refractive index of (a) glass and (b) liquid by using

travellingmicroscope.

Toplot the I-D curve and to determine the refractive index of aprism

Determination of radius of curvature of a convex,/concave mirror by using

Kohlrauschsmethod.

T o determine the magnifuing power of a giventelescope.

ToObtainthe static characteri stic so faP -N-P/N-P-Ntrans istor/

TriodeValve.

10. To determine the reduction factor of a tangentGalvanometer.

1 l. To study the Variation of magnetic field along the axis of a circular coil

carryingcurrent.

Reference Books:

I . Advanced Practical Physics for students, B.L.FlintandH.T.Worsnop,

197 I, Asia PublishingHouse

ALaboratoryManualofPhy sicsforUndergraduateC lasses,D. P. Khandel

wal ( 1 985), VaniPublication

ATextB ooksbookofPracticalPhy s ics,InduPrakashAndRamakrishna,

1lth Edition (2011), Kitab Mahal, NewDelhi
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