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PHYSICS

/

1. (@) Mechanics of Particles:

momentum, applications to rotating frafnes;
centripetal and Corlolis accelerations:
Motion under a central force;” Conserva-
tion of anguiar momentum, ‘Kepler's laws;
Fields and potentials; Gravitational field:
{.and potential due to spherical bodies,’
Gauss and Poisson equations, gravita-

duced mass; Rutherford scattéring: ‘Cen-

itre of mass and laboratory-reference
}‘frames. /

{b) Mechanies of:fligid Bodies: -

! Systern of particles; Centra of mass, angue

lar momenturn, equatiens of niotion; Con:-
seréation thearems for energy, momenturn:
ana angular mementum; Elastic and in-
*elastic coliisions; Rigid body; Degrees of
freedom, Euler's theorem, angular velog-
Iy angular momentum, moments of iner-

tia, thearems of parallel and perpendicu- -

lar axes, equation of motion for rotation;
f\@lecuéar yotations,&as ‘rigid bodias); Di

Administrative Services|

. Holograptiy and-simple-applications. |
* 3. Electricity and Magnetism:

Laws of inotion; conservation of enargy and

tional self-energy; Two-body problem; Re-:

and tri-atomie molecules; Precessional
motion; top, gyroscope. .

{c) Machanics of Continuous Media:
Elasticity, Hooke's law and elastic, con- ‘
stants of isotropic solids and their intei-re-

fation: Streamiine (Laminar) flow, viscos-

ity, Poiseuville’s equatieri, Bernouli's equa-
tion, Stokes' 'aw .and appligafions.
{d} Spacial Rolativity: S
Michelson-Mérlay experiment and its Im.,
plications; L.orentz transiormations-length
contraction, time dilation, addition of rela-
tivistic velocities, aberration and Doppler
effect, mass-energy relation, simple appli-
cations to a decay process; Four dimen-
sional momentum vector, Cova\riqngq_of :
equations of physics. : .
2. Waves and ‘Oyté
(a) Waves: .
Simple harmonic moticn, damped ascllla-
tion, forced oscillation and resonance;
Beats; Stationary waves in a string; Pulses
and wave packets; Phase and .group ve-
locities, Heflection and Refraction from
Huygens’ principle.
(b) Geometrical Optics: .
Laws of reflection and refraction from
Fermalt's principle; Matrix method in
paraxial optics-thin lens formula, nodal
planes, system of two thin lenses, chro-
matic and spherical aberdtions. )
(c) interference:
Interfarence of light-Young's experiment,
Newton's rings, interference. by thin films,*
Michelson interterometer; -Multiple beam
interference and Fabry-Perot interferom-
efar

- Displacement current

v

urkof fragtion-single sfit, double glit,

- diffraction grating,:fegolving power; Diffrac-
tion by a cgrculg{iape[ju_m and the Alry néta
tarn; Frasnsl di fraction:.half-period zones
and zore platas, cCirsulgr aperturg.
(e) Polarization aind Modern O;‘iﬂcs/ /
Producticn and detection of iinearly and

" circularly polarized light; Double refraction,”

quaner wave plate; Optical activity; Prin-
ciples of fibre optics, attenuation; Pulse.

dispersior in siep index and parabolic.in- -.

dex fibres; Material. dlspersion, single
mode fibres; Lasers-Einstein A ang B. ¢o-

efficients; Ruby and He-Ne lagers; Char- -

acteristics of laser light-spatial-and tempo-
fal coherence; Focusing of laser beams;
Three-level scheme for laser operation;’

(a) Electrostatics and -Magnetostatics:
aplace and Poisson équations in electro-
statics and 1heir-app}icatious;Energy, of a
system of charges, multipole expanslon of
scalar potential; Method of Images-and its
applications; Potential and field due to a
di;tole. force and torque on a dipole inan
ex

ernal field; Dielectrics, polarization; So- -

lutions to houndary-value protilems-gon-
dutting and dieleciric sphares in a unlform
electric field; Magnetic shell, uniformiy

magnetized sphere; Ferromagneti mate-
rials, hystaresis, Iene_sgy\lo\syw

(b) Current Blectricity:. '
Kirchhétt's laws aricl thelr applications;
Biot-Savart law, Ampere's law, Faraday’s.
law, Lenz' law; Self-and mutual-induc-
tances; Mean and r m s values in AC cii-
cuits; DC and AC circuits with R,.L and C
components: Series and paralle| reag- -
nances; Quality factor: Principle of trans-
forrer.

(c) Electre nagnetic Waves and Blagk-
body Radistion: | / .

'd Maxwell's equa- -
tions; Wave equations.in vacuum, Poynting
thqugms. Vector and scalar potentials; Elec- -

~tremagnetic field.tensor, covariance-of: .
-‘Maxwell's; equations; Wavk equations:in: . }

isotropic. dielectrics, reflection =-and{'ﬂrefrace'~ )

. i

tian:.a}-the. baundary. a: two- dielectries; |
,Fﬁ,resnel‘s.teiatio.msg,v*]?oﬁa! intermdlrefiéctions,.<|| - Quark structure of hadrons, Field quanta,
~Normal .and® anomalous . disparsiony .|

- Raylelgh scattering;. Blackbody..radiation. |

and Planck's radlallon TawW; ST&Tan.
Qizmann-law, Wien's - displa¢ement law

 Ireveysible processes, eniropy:

leigh-Jeans’ jaw.

ermal and Statistical Physids;

Thermodynamics:

/s|of thermodynamics, rev rsidle and
Ts-other&a},

d tion and expectalion values:

adiabatic, isobaric, isochoric processes and

e-particl Mualitiy; Schrg

‘Principle; Solutions of the one-dimensional

" ‘Schroedinger. equation for a free particle -

- (Gaussian wave-packet), particle in a b,

 particle in a finite well, linear ha__j;;;ngnic 08~

cillator; Refiection_and transmission‘by a'
step potential and by a rectangular barrier;
Paiticle in a three dimensional box, den-
slty of states, free elactron theory of met-
als; Angular momentum: Hydragen atom;.
Spi phalf particles, properiies of Pauli spin
; trliies . :
2. Atomic and Molecular Rhiysics:
Stern-Gertach experiment, electron spin,
fine structure of hydrogen atom; L.-S cou-
pling, J-J coupling; Speciroscopic notation
of atomic states; Zeeman effect: Frank-
Condon principle and applicalions; El- .
ementary theory of ‘rotational, ibrafond) |
-and elsctronic spectra of diatomic: mol-
ecules; Raman ‘effect and melecular struc-
ture; Laser Raman speciroscapy; Imoor-
tance,qf neutral hydrogen a0, moiccular
hygkagen. and molecular hy drogen ian n
iy, Fiiorescence anz Phosphorss-
cence; Elementary theory and applications -
of NMR and EPR: Elementary.ideas about
Mb shift and its signiticanoy: ]
<Nuclear and Particle Phiysles;
Basic nuclear properties-size. binding en-
ergy, angular momienrum. nay, magnetic
méient; Semi-empirical mass formula and
applications, mass par@bola‘s’; Grieund ¢
state of deuteron. magnetic moment gnd—
non-central forces; Meson thac:y of nucliar -

. forces; Salient features of nuciear forces;

Shell model of the nucleus - siiccesses and
limitations; Violation of parily in beta. de-

“cay; Gamma aecay and internal conver-
. sion; Eismentary ideas about Mosshauer

dpectioscopy; Q-value i nuglear reactions; °
Nuclear fission and fusion, anergy pioduc-
tion in stars; Nuclear TLACIOrS.
Classification of. elementary patictes ang
their interactions, Conservation laws:

ot electroweak and strong interactions: EI: .
ementary ideas about unificaton of forces;
Physles of neutrinos. '

‘4. Solid State Physics, Devices and Elec+

tronics: l ,
C_rystallinle and amorphous sfructure of .

. Mmatter; Djfferent'qrystal systems, ispace ’

groups; Methods &f determination of crys-

talsteucture; X-ray diffraction, scannifig and -
transmission electron microscopies; Band

entropy changes; Otfcand Diesel engines, :

van der Waals equation of ktate of a real '
gas, 'crlticai,cpnslants; Maxwell-Bojtzman
distribution »f molecular vélocities, trans-
port phenoraena, equipartition and viriaj "
iheorems; Julong-Petit, Einstéin, and
Debye's the:ries of spacific heat of solids;
Maxwell reiations and applications:

Clausius- 'C apeyron equation; Adiabatic ffm(:l‘?il_g__and

demagnetise tion, Jouie-Kelvin effect and

Tiquetaciion (1 gases. L
(b) Statistice! Physics: l/

"Macro and m <ra states, statistical distriby-

tlons, Maxwc I-Boltzrann, .Bose-Eirsteln -

and Fermi-Di ac distributioris, applications
to-specific nsat of gases and biackbodly

theory 6f solids - conductors, insulatdrs and

~Gibbs’ phase rule and chemical potentiar: semiconductors; Thermal properies of sol-

ids, spacific héaf Da ) J:ﬂa e="1
tism:.dia, para and ferromagnetism; Ele-
ments ‘of supercondudtivity, Meissiier el
fect, Josephson junctions and applications:
Elemeritary ideas about high temperature
superconductivity, 7

. wd;
extrinsic semiconductors;;pr

N-p @ydln-p:n transistors; Amplifiersiand .
9s¢illaterg;Op-amps FET, JFET apd '

(,.S,,.. i Dpval -
MOSFET;'Digit,aI electronics-Baoleanridan-
titles,. De ‘Margans laws; logic gaias and -
truth 18bles; Simple loglc clrcultss her-
mistors, solar cells; Fundamentais of -miv: °
croprocessors sin: al computers. .-

LI
L el

Tures.

radiation; Ccncept of regative tempera: i
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