Syllab . - T
Yllabus for the Entrance Examination for Cowrrtzed admissions in Bhegsics M .{c Lp'ltaﬂc.")"

MECHANICS (7 Marks)
Mechanics of single and system of particles, conservation of laws of linear momentum,angular momentum and

mechz.mlcal energy, Centre of mass and equation of motion,constrained motion degrees of freedom.Generalised
coordlnat?s, displ.acement, velocity, acceleration, momentum, force andpotential. ’Hamilton’s variatione;l principle

Lagra.nge § equation of motion from Hamilton’s Principle. Linear Harmonic oscillator simple pendulum Atwood’;
machine. ’ , l
Rotalion‘ of Rigid body, moment of inertia, torque, angular momentum, kinetic energy ofrotation. Theorems of
perpendicular and parallel axes with proof. Moment of inertia ofsolid sphere, hollow sphere, spherical shell, solid

cylinder, hollow cylinder and solid barof rectangular cross-section. Acceleration of a body rolling down on an

inclined plane.

ELECTRICITY AND MAGNETISM (7 Marks)
Mathematical Background : Scalars and Vectors, dot and cross product, Triple vectorproduct, Scalar and Vector

fields, Differentiation of a vector, Gradient of a scalar and itsphysical significance, Integration of a vector (line,
surface and volume integral and theirphysical significance), Gauss’s divergence theorem and Stocks theorem.

Electrostatic Field : Derivation of field E from potential as gradient, derivation ofLaplace and Poisson equations.
Electric flux, Gauss’s Law and its application tospherical shell, uniformly charged infinite plane and uniformity

charged straight wire,mechanical force of charged surface, Energy per unit volume.
Magnetostatistics : Magnetic Induction, magnetic flux, solenoidal nature of Vector field of induction. Properties of

B (i) V.B=0 (ii) VxB= pol. Electronic theory of dia and para magnetism (Langevin’s theory). Domain theory of

ferromagnetism. Cycle ofMagnetisation - Hysteresis (Energy dissipation, Hysteresis loss and importance

ofHysteresis curve).
Maxwell equation and their derivations, DisplacementCurrent. Vector and scalar

Electromagnetic Theory :
potentials, boundary conditions at interface between twodifferent media, Propagation of electromagnetic wave

(Basic idea, no derivation).Poynting vector and Poynting theorem.

PROPERTIES OF MATTER, KINETIC THEORY AND RELATIVITY (8 Marks)
Properties of Matter (Elasticity) : Elasticity, Hooke’s law, Elastic constants and theirrelations, Poisson’s ratio
torsion of cylinder and twisting couple. Bending of beam(bending moment and its magnitude) cantilevers, Centrally

loaded beam. o .
Kinetic Theory of Gases : Assumptions of Kinetic Theory of gases, Law of equipartitionof energy and its
applications for specific heats of gases. Maxwell distribution of speeds ‘ o

and velocities (derivation required), Experiomental verification of Maxwell’s Law of speeddistribution : most

probable speed, average and r.m.s. speed, mean free path.Transport of energy and momentum, diffusion of gases.
2

i i itati ‘ ¢ - Waal’ ation.
Brownian motion (qualitative),Real gases, Van der Waal’s equa . ‘ . ‘
Theory of Relativity : Reference systems, inertial frames, Gallilean invariance andConser‘vanon laws, Ncwtm?lan
relativity principle, Michelson - Morley experiment :Search for ether. Lorentz transformations length contraction,

time dilation, velocityaddition theorem, variation of mass with velocity and mass energy equivalence.

ELECTRO MAGNETIC INDUCTION AND ELECTRONIC DEVICES (8 Marks)




and inductance (d) capacitance,
(Sharpness of resonance).

Semiconductor Diodes * Energy bands in solids. Intrinsic and extrinsi
diode and their V-1 characteristics. Zener and avalanche breakdown.
Resistance of a diode, Light Emitting diodes (LED). Photo conduction j
Diode Rectifiers : P-N Junction half wave and full wave rectifi
diode as voltage regulator, simple regulated power supply.
Transistors : Junction Transistors, Bipolar tr:

, Transistor connections
(C-B, C-E, C-C mode), constants of transistor. Transistor characteristic curves (excluding h parameter analysis),
advantage of C-B confi

guration. C.R. Q. (Principle, construction and working in detail).
Transistor Amplifers : Transistor biasing, methods of Transistor biasing and stabilization. D.C. Joad line. Common-
base and common-emitter transistor biasing. Common-base, common- emitteer amplifers. Classification of

amplifers. Resistance-capacitance (R-C) coupled amplifer (two stage; concept of band width, no derivation). Feed-
back in amplifers, advantage of negative feedback Emitter follower.
Oscillators : Oscillators, Principle of Oscillation

¢ semiconductor, Halleffect, P-N junction

n semiconductors,photodiode, Solar Cell.
er. Types of filter circuits (Land - with theory). Zener

oscillator.

COMPUTER PROGRAMMING & THERMODYNAMICS (7 Marks)
Computer Programming : Computer organisation, Binary representation, Algorithm development, flow charts and
their interpretation. Fortran Preliminaries; Integer and floating point arithmetic expression, built in functions
executable and non-executable statements, input and output statements, Formats, I.F. DO and GO TO statements,
Dimesion arrays statement function and function subprogram.
Thermodynamics-I : Second law of thermodynamics, Carnot theorem, Absolutesca-le of temperature, Absolute
Zero, Entropy, show that dQ/T=0, T-S diagramNernst heat law, Joule’s.free expa.nsmn, Joule Th9mson (‘Porous
plug)experiment. Joule - Thomson effect. Liquefication of gases. Air pollunor? due tomte.mal combustl-on Eng_me.
Thermodynamics-II : Derivation of Clausius - Claperyron latent hea.t eq.uanon.Phase dlagrarr.l anq triple pon-nt Qf a
substance. Development of Maxwellthermodynamical relations. Ap;;ilcatlon of Maxwell relations in the derivation
i specific heats and thermodynamic variables.
itl‘:Z:rtll;;;n};T:i?gn?g:?? Irll)temal energy (U), Helmholtz function (F), Enthalpy(H), Gibbs function (G) and the
relations between them.

Optic's e M?rkS)d Fourier Transforms : Speed of transverse waves on auniform string. Speed of lo_ngiAtudir}aJ
Fourle_r Anal).'SIS an m'lt-l"on of waves(physical idea), Fourier Analysis of complex waves and its application t.or
WavelS 1tn . fllfl‘l(tjr’iasllllg::]r:?l(')Sa]nld rectangular waves, half and full wave rectifier out puts.Fourier transforms and its
" -

s:spoerl;ile(;. Application of fourier transf70rm to followingfunction.
(I) flx) = ex*/2
(1II) fix) = 1 [x]<a

= 0 [x]>a

Geometr Ont r i refracti -ivation of thin lens
i ic Te } ¥ lﬂtlon Z‘l]d]eﬁdbtlon, dcll a ‘
eom ca P i i i e al Optlcs, eftects of trans \ s
l l f l € unil plane nodalplanes, Systeln Of ’.hln lerlSCS, Chlolna“b, S he cal coma as g"a S
and thick lens formula N N . p
anddistortion aberrations and their remedies.
Ph ysical OptiCS



STATISTICAL MECHANICS (8 Marks)
Probabiﬁlity, some probability considerationg,
Possessing minimum probability, dis(ri
Space,microstates and Mmacrostateg
probability.Postulates of S
System in thermal contact. b-Par-

Bose-Emsteinstatistics, Application of B.E. Stat

0ssessing maximumprobability,

: combinationg
boxs. Case with

weightage (general). Phase

Optics - 1 (8 Marks)
Interference by Divisi
Michelson’s interfero;
Fresuel ’sDiffraction
circular apperture,
Fraunhoffer diffraction : Ope slit diffraction, Two slit diffraction N
Spectrum, Dispersive power of a grating , Limit ofresolution, Rayleigh’s criterjon
a grating, 2

Polarization : Polarisation and Double Refraction : Polarisation by reflection,Polarisation by scattering, Malus law,
Phenomenon of double 1‘eﬁ‘aclion,Huytgen’s wave theory of double refraction (Normal and oblique
incidence),Analysis of Palorised light : Nico] prism, Quarter wave plate and half wave plate,production and
detection of (i) Plane polarized light (ii) Circularly polarized lightand (iji)EHipticaHy polarized light, Optical
activityﬁ:resnel’s theory of rotation,Specific rotation, Polarimeters (half shade and Biquartz).

on of Amplitude; Colour of thin, films, wedge shaped film
neter and its application to (I) Standardisation of a meter
: Fresnel’s half period zones, zone plate, diffraction at

,NeWton’s rings. Interferometers:
(In détermination of wave length.
a straight edge,rectangular slit and

vectors and axes. Unit cell and primitive cell, Winger Seitz primitive Cell, ‘Symmetry operations for a two
dimensional crystal, Bravais lattices in two and three dimensions. cr‘ystal planes and .Miller' indices, I'nterplanner
spacing, Crystal structures of Zinc sulphide, Sodium Chloride z?nd d1a@ond, X‘-ray (.hftjractlon, Braggs La\lv @d
experimental x-ray diffraction methods, K-space. Reciprocal lattice ancli its physical sngmﬁcance, rec.lproc;l ?t.nc.e
vectors, reciprocal lattice to a simple cubic lattice, b.c.c and fc.c. Specific heat : Specific heat of solids, Einstein's

theory of specific heat, Debye model of specific heat of solids.

HANICS (10 Marks) -
]? I'leNZF(gz?:s,iEl) E.M Thc(eory quantum theory of radiatio (old quantum theory), Photon,photoelectric effect and
ailure M. !

Einsteins photoelectric equation compton effect (’theoyy and r-esug)r;Visson i Germer experiment. G Thomson
i o1 Sty o s 'de_Br(?ghe h‘Yl')Othe‘Sl?lt in; rinciple. Time-energy and angular momentum,
experiment. Phase velocity group velocity, Heisenberg's I..lnLC’l a (y ivc_partice T s
position uncertainty Uncertainty principle from de-Broglie wave, (w. .
e, o e paiea) i i lues, eigen functions, wave functions and'nts
ivati f time dependent Schrodinger wave equation, eigen values, R
o 0Ntlme lizztion of wave function, concept of observable and operator. Solu
ignificance. Norma : -
is’lgrrﬁeﬁ‘(;;xlomic oscillator ground states and exciteq states. | ol roblems: F'ree pf-tmc[e .
y icati rodinger equation in the solution of the following or.1 : e A
gl Sc?ml 1tr']fn off]schrodinger wave equation, eigen function, eigen values, q
dimensional box (soluti

momentum, nodes and antinodes, zero point energy).
el



T

i) One-dimensional potential barrie E>V, (Reflection and Tr

ii) One-dimensional potential barrier, B>V,
coefficient, penetration depth).

ansmission coefficient.
(Reflection Cocfficient, penetration of leakage

ATOMIC MOLECULAR AND LASER PHYSICS (1om
Vector atom model, quantum numbers associated with vec
(qualitiative description ), spectral lines in diffe
seperation LS or Russel-Saunder Coy
required).

Zeeman effect (normal and Anormalous) Zeeman pattern of D 1 and D2 lines of Na-atom,Paschen, Back effect of a
single valence electron system. Weak field Strak effect of Hydrogen atom,

Discreet set of electronic energies of molecules, quantisation of Vibrational and ratiationalenergies Raman effect
(Quantitative description) Stoke's and anti Stoke's lines.

Main features of a laser : Directionality, high intensity,
Einstein's coefficients and possibility of
obsorption. Threshold condition for las
Construction and Working). Applications

arks)

or atom model, penetrating and non- penetrating orbits
rent series of ailkali Spectra, spin orbit interaction and doublet term
pling jj coupling (expressions for inteaction energies for LS and jj coupling

high degree of coherence, spatial andtemporal coherence,
amplification, momentum transfer, life time of a level, kinetics of optical
er emission, Laser pumping, He-Ne laser and RUBY laser (Principle,
of laser in the field of medicine and industry.

NUCLEAR PHYSICS (10 Marks)

Nuclear mass and binding energy, systematics nuclear binding energy, nuclear stability, Nuclear size, spin, parity,
statistics magnetic dipole moment, quadrupole moment (shape concept), Determination of mass by Bain-Bridge,
Bain-Bride and Jordan mass spectrograph, Determination of charge by Mosley law Determination of size of nuclei
by Rutherford Back Scattering.
Interaction of heavy charged particles (Alpha particles), alpha disintegration and its theoryEnergy loss of heavy
charged particle (idea of Bethe formula, no derivation), Energetics of alpha -decay, Range and straggling of alpha
particles. Geiger-Nuttal law.
Introduction of light charged particle (Beta-particle), Origin of continuous beta-spectrum(neutrino hypothesis) ryPes
of beta decay and energetics of beta decay, Energy loss of beta-particles (ionization), Range of electrons, absorption
of beta-particles. o
Interaction of Gamma Ray, Nature of gamma rays, Energetics of gamma rays, passage of Gammz? {adxz}uons through
matter (photoelectric, compton and pair production effect) electron position anhilation. Asborption of Gamma rays
i icient) and its application. .
%zls:;n:;u;g)onns,a;zf;tic sgattering, F;lrjlelastic scatting, Nuclear di.sintegration, p_hotonuclear reaction,dRadi?tg\'e
capture, Direct reaction, heavy ion reactions and spa]lation' Reactlons,consefvatlon law§. Q-v‘alue ‘anP ;e:aic ll:sn
threshold. Nuclear Reactors General aspects of Reactor design. Nuclear fission and fllS{On rcacltors,I o(r‘n ciples,
construction, working and use) Linear accelerator, Tendem acce.lerator, Cyclofrqn an‘d Betatlotn af::j e;zmiz,onducmr
Ionization chamber, proportional counter, G.M. counter detailed study, scintillation counter
detector.
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