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MECHANICS (2%) i o :
Generalised coordinates, displacemoi: Ailocity, acceleration, momentum, force and pu:lnr!hah
Hamilton's variational principle , Lagipe’s equation of motion from Hamilton's Principle.
Linear Harmonic oscillator, simple pehdufum, Atwood's machine, "
ELECTROMAGNETIC THEQRY 2%4) S
Maxwell’s equation and theijr derivations, Displucement Current. Vector and scalar -potmtwl:j,
boundary conditions at interface between two different media, Propagation of electromagnetic
wive (Basic idea, no derivation). %,ygtinﬂ vector and Poynting theorem.

PROPERTIES OF MATTER AND RELATIVITY (3%) :
Properties of Matter (Elasticity): Elasticity, Hooke's luw, Elastic consiants and their relations,
Poisson’s ratio, torsion of cylinder and twisting couple. Lorentz transformations, length .
contraction, time dilation, velocity addition thEorem, variation of mass with velocity angi mass
energy equivalence., . :
ELECTRONIC DEVICES (3%)

Serics and perallel resonant circuit. Quulity facter (Sharpness of resonance). Intrinsic and
extrinsic semiconductor, Photo condwetion in semiconductors, Solar Cell: P-N junction, half
wave and full wave rectifier. Junction Transistors, (C-B, C-E, C-C mode). Feed-back in
amplifiers, advantages of negative feedbacks Emitter follower, Principle of Oscillation, Hartley
oscillator,

THERMODYNAMICS (2%)

Derivation of Clausius - Claperyron latent heat equation. Phase diagram and triple poifit of #
subsiance, Development of Maxwell thermodynamical relations. Thermodynamic (unctions -
Intemal energy (U), Helmholiz function (F). Enthalpy (M), Gibbs function (G) and the relations
between them, 3

OPFTICS (5%)

Fresiel's Biprism and its app
thickness of a mica sheet, Lig
wedge shaped film, Michelse

nation of wave lenpth of sodium light and
nge on reflection. Colour of thin films,
pplications, Fresnel’s half period zones,
ayleigh's criterion, resolving power of
ion, Polarisaticn by scattering, Malus

sis of Palorised light: Nicol prism,
stection of (i) Planc polarized light (if)
ht, Polarimeters

Plancks's radiation law, B.E, gas,
2 Degeneracy and B.E. Condensation,

heat of metals and its solutjon.

periodicity, lattice and basis,
I, Winger Seitz primitive Cell,
tes in two and three dimensions.

uctures of Zinc sulphide,
and experimental X-ray
iticance, reciprocal lattice




-

ion (ald quantum theory), Photon,
mpton e¢ffect (theory ‘and resull),
1ypothesis, Davisson and Germer experiment,
locity Broup velociry, Heisenberg's uncentanty pringiple. .
ingular mumtnmrp._-.-pusilfnn Uncertainty Uneertajne ¥ principle from de-Broglic

ion, concepl of observable and

MECT equation for harmomig oscillator pround stales and exeited

slittes, Application of Schrndi'nger Squation in 1 Solution of the lollowing one-dimensjony|
problems; Free particle in gpe dimensiong| box (solution of Schrodinger waye cquation, ejsen
ization of ¢hergy and Momentum, npdes and antinodes, Zero point

ATOMIC, MOLECULAR Angp CASER PHYSICS (299

bers assaciated With vector atom mode], Penetrating ang
escription), spectral lings i different seriey of ailkalj Spectra,

a-atom, Paschen. Back effect of single
valence electran system, Wcal;_.ﬁeld Strak cffect of Hydrogen #lom. Discrete sy of electronic

Cnerpies of molecules. quantisation of Vibrationa and rotationa) energies, Ramap effec

{(Quaniitative descriplinn] Stoke's ang nti Stoke's Jines. Main features of a laser Direclinnafit;,r,

high intensity, high degree of Goherence, Spatial and tempory] eoherence, Einstein's coefficiens
and Pessibility of nmpliﬂcatinn, momentum transfer, life (jme of & leve|, kinmics_of optical

» Laser pumping. He-Ne laser und RUBY luyer
NUCLEAR PHYSICS (20%)

Nuclear mass and binding Encrgy, systematic Nuelear binding enerey, nuclear stability, Nuclear
size, spin, parity, stalistics Mmagnetic dipole moment, Quadrupole moment (shape concept),
Interaction of heavy charged particles (Alpha particles), alpha disintegration ang its theory

Enerpy loss of heavy charged Particle (idea of Bethe formula, no derivation), Energetics of alpha
“decay, Range and Straggling of alphaiparticlec (.-

herticle (Beta-particle), Qrigin B
decay ang encrgetics of Bl dé
absorption of beta-particles Tag rction - of

S8mma rays, passage of Gammg radiationg thrdugh matter [phutnefcctric. compton and paiy

ion and fusjon reactors (Prinniplﬁ._gqhﬁmmiun. working and use) Lincar
accelerator, Cyclotron ang Betatron a lerators. lonization thamber,
G.M. counter, scintillation counter nd ductor detecror.

T



