Unit - I:

(a)

(b)

(c)

Laie - 11

Scheme :
Min. 'ass Marks: 36

Work Load: 2 hrs. Lecture /week

Examination Duration: 3 Hrs.

l_,:
will have two parts namely (A) and (B) each carrying 3 marks. Part (A) of second’to fifth
question shall be compulsory and Part (B) of these questions will have internal choice.

Centre of Mass

l. B.Sc. Part | (Pass Course)

1. PHYSICOS
Max, Marks: 100

Paper | 3 hirs, duration Maux. Marks: 33 Min, Pasx marks 12
Puper 11 3 hrs. duration Max. Marks: 33 Min. Pass murks 12
Paper 111 3 hrs. duration Max, Marks: 34 Min. Pass marks 12

Practical § hrs. duration Max. Marks: 30 Min. Pass marks 18

Paper-1: Mechanics & Osclllations

Physical Law and frame of Reference

Inertial and non-inertial frames, Transformation of displacement, velocity.
acceleration between different frames of reference involving translation. ‘
Galilean transformation and invariance of Newton’s laws.

Coriolis Force: Transformation of displacement, velocity and acceleration between
rotating frame, Pseudo forces, Coriolis force, Motion relative to earth, Focult's
pendulum. LR
Conservative Forces: Introduction about conservative and non-conse"f B
Rectilinear motion under conservative forces, stcussxon of potennf\ g
and motion of a particle.

Motion of a syslew \\uh \»r.uymg Hiasy, \nsular IMGIHCHU voneept, .uu.wr\.mon}.n\!
charge particle scattering by a nucleus.
Rigid body
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Fuation o a imotion of o rotating body, Imﬂul coglficient, Case of .l nm )
hanctic encrgy ol rolation ad wea uf priscipnl s, t’nus:v.mmt mulion 0fja:
p

Unit - HI:
Matlon under ¢Central Forees
ttroductinn abant Centrul Fusees, Mation under central forces, Gravimtional interaction,
tnertie und gravitatonal mass, General solution under graviwtional interaction, Xoplers
Fuws, Dicussion of imjectoriex, Cases of elliptical and circular arbits, Rutherford
wullering.
Damped Harmonie Oscillations
Introduction about oscillations in 8 powmlal wcll. Damped force and motion under
damping. Damped Simple Hamonic Oscillstor, Power dlssipation, Anhaxmomc
osciliator and simple pendulum as an example. ;g

Unkt-1V:

Driven Havinonte Oacilfations . - j
Driven hasionic ossillator with damiplng, Frequency response, Phn;e puEC e
factor, Resciance, Serles and paraliol of LCR cxrcuit. Eleétxomec)wﬂ"pﬂl"n : JiF
Calvanomsier. Kuh A

Coupled Oacillations
Fiquation of motion of two coupled Smpla Harmonic Oscillators, Mormal xﬂéuon
in mixed rodes, Trasent behavior, Dynamics of a number of cscillators with ne\ghbor
neractions

. e ipe

Text bovks:

s Mechanics {SikF). Charies el
« - Introduciion to Classical me<hanics. TMH
¢ The Physics of %/aves & Qucillations. Bajaj
¢ H. Goldstein. Classicnl snechanics.
. 1 N. Hend. .U Vinch. Analytical mechamcs (Cambndge, 1098)
o L. londau, E. Lifshitz Mercnices.

Paper-11 (Eié'c@m’._magnetis'm)

Waork Lo.d. 2 tes, Lec ure /weék
Examination Duration: 3 Hrs.

Scheme of Examination: First question will be of nine marks comprising of six parts of
short answer type with answer not exceeding haif a page. Remaining four questions wiil

, be set wii» one o cach of the unit and will be of six warks each. Second to fifth
question will have two parts namely (A) and (B) each carrying 3 marks. Part (A) of
_second to {ifth question shall be compulsory and Part (B) of these question: )ull have

internal choice. . m/@
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VL $Muacnd Vecr Frelds :

Concept of Field, Scalar and Vector Fxslds, Gradient of scalar field, Physical
. significance and formalism of Gradient , Bivergence-and Curl of a vector field
- Cartesian co-ordinates system, Problems based on Gradient, Divergence and curl

operators. Concept of Solid angle, Gauss divergence and Stoke's theorem. Gauss law
from inverse square law. Differential form of Gauss law,

Electric Field and Potential Energy .
Invariance of Charge, Potential engrgy’ of system of (1) Discrete N-charges (ii)
Continuous charge distribution. Energy roquired to built a uniformly charged sphere,
classical radius of electron, Electric field due to a short eectric dipole, Interaction of
electric dipole with external uniform and.non uniform electric field, potential due 10 a

~ uniformly charged spherici shell.

Poisson’s and Laplace equations in Cam:stan co-ordmates and their applications to
solve the problems of electrostatics. -
Electric field measured in moving frames Electric field of a point charge moving
with constant velocity. -

Unit II: Electric field in matter
Multipole expansion, defination of moments of charge distribution, Diclectrics,
Induced dipole moments, polar non polar molecules, Free and bound charges,
Polarization, Atomic polarizabilty, electric displacement  vector, electric
susceptibility, dielectric constant, relation-between them,
Electric potential and electric field dueto a unlformly polarized sphere (i) out side the
sphere (ii) at the surface of the sphere (iii)- ‘inside the sphere, Electric field due to a
dielectric sphere placed in a uniform electric field (a) out side the sphere (b) inside the
sphere, Electric field-due to a oharge placed in dielectric medium and Gauss luw,
Clausius-Mossotti relation in dielectrics,

7

Unit IX: Magnetostatics and Magnetié-;ﬁejﬂfiﬁ;{ug{%ynjer :

Lorentz force, properties of m,agnet‘ic'»ﬁﬁld';'Am‘perefs law, field due to a current
carrying solid zonducting cylinider (a) out side kb) at the surface and (ii) inside the

cylinder. Ampere’s law in differential form,. Introduction of Magnetic Vector

SR potential, Poisson’s equation for vector potential, Deduction of Bio-Savart law using

Magnetic Vector potentials, Differential form of Ampere’s law.

Atqmic magnet, Gyromagn_ctic ratio, Bohr-magneton, Larmor frequency, induced .
mangnentic moment and dia-magnetism, s;iin ‘magnetic moment, para-and ferro.

magnetism, Intensity of Magnetization, Magnefic permeability and Susceptibility, free

and bound current dencities, Magnetic field due to a uniformly magnetized material

and Non-unifomly mmagnes ng:d matemal

Unit IV: Maxwell’s Equations and Eleciromagneﬁc waves
Displacement current, Maxwell’s Bquations, Electromagnetic waves, Electromagnetic
waves in an Isotropic medium, Properties of electromagnetic waves, Energy density
of Electromagnetic waves, Pointing vector, Radiation pressure of free space,
Electromagnetic waves in Dispersive medium, Spectrum of Electromagnetic waves.

//r
" References :

v N
Y I

|. Electricity & Magnetism ; A.S. Mahajan & Abbas A. Rangwala Tata.McGraw-Hil¥ \zu \5@\’ |
¢ 6*1“‘0 . ,/yg.&“""

2. Introduction to Electrodynamics ;, David J. Griffith, Prentice Hall o ;i g’é) !
‘ SRRt
* 3, Berkley Physics Course , Vol.1I . ' @)’ % .
4. Fundamental University Physics Vol Il : Fields and Waves ; M. Alonso and E.J. .
Finn: Addison-Wesley Publishing. Company, . - e
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Introduction to Flectrodynamies o, Pavid . Gritfith, Prentice Hall

3 Barkley Phasies Course - Vol 1

4. Fundamental University Physies Vol 11 Ficlds and Waves o M. Alonso and .3 i
Addison-Wesley Publishing Company.

Paper 111
OPTICS
Work Load: 2 hrs. Lecture /weck

Examination Duration: 3 Hrs.

Scheme of Examination: First question will be of nine marky t:onu:ritlugE

sct with one from each of the unit and will lw of six marks each, Second:tg
will have two parts namely (A) and (B) each clrryinz 3 marks. Part (A).o
‘question shall be compulsory and Part (B) of thess questions will have h‘tﬂ‘llf 2R3

Unit -1 Interference: ,
Concept of Spatial and Temporal Coherence, coherence length, coherence time, Definition and
propagation of a wave front Huygen's principle of secondary wavelets, Young's Double slit
cxperiment.  Types of inlerterence. interference by division of wavefronts: Fresnel's Biprism,
Measurement of wavelength 4 and thickness of a thin transparent sheet, Interference by division
of amplitude: Interference in thin {ilms of constant thickness in transmitted and reflected waves.
Inter ference produced by u wedge shaped film, Newton's rings, Determination of wavelength A
and refractive index p by Newton's Rings: fringes of equal inclination (Haidinger fringes) and
equal thickness (Fizeau fringes), Michelson's Interferometer, shape of fringes, Measurement of
wavelength, difference between two spectral lines and thickness of a thin transparent sheet.

Unlt 2 Diﬂraction.

grating and its use in delermmm;_, \A.wclcngth Dtspt.rsxon by a grating, Raylcigh
2% ~-ulu1u)n. Resoly 1nb pﬂ‘»‘\ eroba ! -..w..OPC \lnd N| Gmtln’;

! it - 3 Polarization:
Polanization b Plane palanzed hght o Crreadarly polanzed hight and Gy Fthpecathy
Palanized light, Producnon of Plane polarized light: (1) by retlection {ih) by refraca i) by
A
. p
&
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wWave .md halt wave |"|.llc,\ Analysis ol pnl.arl/ud lq.,ht Upm i ulnm l.:w§:., f#;icul
Activity, Fresnel's explanation of optical uctivity, Lxperimental s erilication al lrcsm.l §
theory. Specitic rottion,  Polurimeter, Types of Polarimeter: (1) Lavent's hadf shade
polarimeter and (i) Biguartz polarimeter,

Unit -~ 4: Quantum Optics & Photonies

(i) Laser: Spontancous and stimulated cmission, Hinstein's A & B coefficients, Energy

density of radiation as & result of stimulated emission and absorption, population
inversion, Methods of optical pumping, energy level schemes, He-Ne, Ruby, ¢o; lasers.

(ii) Holography: Basic concepts of Holography, principle of holography Theory.

construction and reconstruction of image, application of holography. ;

(iii) Fiber Optica: Introduction of Optical Fiber, Ncoessity 0!' Claddmg

system, optical fiber cable. Total mtcmal Reﬂecnon. Ex'j_" ation of

through an optical fiber. '

Refereace:
I. Optics by Brij Lal & Subramanium, S. Chand.

Optics by D. P. Khandelwal.

Principles of optics by B. K. Mathur.

Introduction to Modern Optics by A. K. Ghatak.
An introduction to Modern Optics by G. R. Fowels.
Essentials of Lasers by Allen.
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Work Load: Four hours laboratory work per week

P:r{léti_cpl

Examination Duration: Four hours

Minimum Experiments: Total sixteen taking eight from each section.

The colleges are free to set new experiments of equivalent standard. This should be

intimated and approved by the Convener, Board of Studies before the start of academic session.
It is binding on the college to have experimental set up of at least sixteen experiments listed
below (8 from each section). In case number of experiment performed by the student is less than
sixteen, his marks shall be scaled down in final examination on pro rate basis. Laboratory
examination paper will be set by the external examiner by making pairs of expenments taking

—

one from each section out of sixteen or more experiments available at the o1 vDLffercnt
combinations shall be given for different batch. L
Sectlon A ;

To study the variation of power transfer by two different lcads by . to

2

A2 ]

e

9
10. To convert a galvanometer into a voltm_elgwf a given range.

verify maximum power transfer theorem.
To study the variation of charge and current in a RC circuit with a
different time constant (using a DC source).

- To study the behavior of a RC circuit with varying resistance and capacitance using AC

mains as a power source and also to determine the impedance and phase relations.

To study the rise and decay of current in an LR circuit with a source of constant emf.

T'o study the voltage and current behavior of an LR circuit with an AC power source.
Also determine power factor, impedance and phase relations.

To study the characteristics of a semi- conductor junction diode and determine. forward
and reverse resistances.

To study the magnetic ficld along the axis of a current carrying circular coil. Plot the
necessary graph and hence find radius of the circular coil. E
To determine the specific resistance of a material and determine dxffcrc 7
small resistance using Carey Fosters Bridge. :
To convert a galvanometer 1nto a ammeter of a ngen range

Section B’

l'o study the random decay and determine the decay constant using the statistiéal: board.

Usmg compound pendulum study the varation of time period with amplitude in large
angle oscillations.

To study the damping using compound pendulum.

29.
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14.
15.

coupled oscillators. :
To study the frequency of energy transfer as a function of uouphng stmngth using
coupled oscillators. i
To study the viscous fluid damping of a compound pendulum and determining damping
coefficient and Q of the oscillator.
To study the electromagnetic damping of a compound pendulum and to find the variation
of damping coefficients with the assistance of a conducting lamina.

. To find J by Callender and Bame’s Method.

. To determine Young’s modulus by bending of beam.
10.
11.
12.
13.

To determine Y, o and 1 by Searle’s method.

To ensure Curie temperature of Monel alloy.

To determine modulus of rigidity of a wire using Maxwell’s needle.
Study of normal modes of a coupled pendulum system. Study of oscillati
modes and find the period of energy exchange between the two oscilla
To study variation of surface tension with temperature using Jaeggcr y
To study the specxﬁc-rotatlon of sugar solutxon by polarimeter.
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