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PHYSICS

t. Matlgmatical Methods of physics

DlmensiotEl analysas; v€ctor algebra and v6tor calculus; Unear dgebra, maarh€s, Cayley Hamlltontheorem, eitenvarue probrems; tnear differen'ar 
"qua,tnrr' 

sp"ar"r tunctions {Hrrmrte, gesselLaguere and tegendre); Fourler serler, Fourler and t"pfaa" iranrto_r; llernents of complexanarysis; Laure[t serres-pohs, resrdues lnd evarua*on of intqrds; Erementery ideas abouttenrors; Introducto.y Srup theory, 5U(2), O{31; Etements ot .orp*.tio."i 
-#h"'i-q;, -r;;

of funetrons, interporation, extfaporation, ir,t"gr"tion trtrap"-ro and srmps.n s rure. sorution offirst order differentlal equations using Runge.Kurlta ,"tn"a; ii"it" dlfference methods; Elementaryprobability theory random variables, binornial, poisson 
"nj 

nori"t dlstributions.

n. Classical Mectranlcs

Ne*on's laws; phase spase dynamrcs, stabitty anarysrs; centrar-force motoq Two-body colrisions,scfie.ng In raboratory and centre-of-mas: f'"mu'; Rgid body dynamlcs, moment ot rnertia iensor,non-inertlal frames and pseudoforsls; Variationil pAnOpte, tagrangian and Hamihonlan formalismsrnd equltions of motro' porsson bracr€ts .ro' 
"rioiio, transformeucns; symmeiry,lnvariance and ronsenratlon laws, cydic coordinates; perlodic motion, wave motion, smallosclllattons and nomal modes; Speciat theory of rrlatlvlty, Lorentz 

""iJ"#"*"r,felatiyistlc khematiG and mass{nergy €quivalencg work powet eneryy, travitatlo4 pressure, motlonof fluids, viscodty, surhce tension.

lll. Electromagnetic Theory
Electrostaticr: Galss, Law and its appliGtions; Laplace and polsgon equations, boundary yatueproblems; Magn€togtarcs: Brot-s€'art raw, Ampere's theorem, €rectromagnetic industion;Maxwell! eqlations in free. spare and rinear rsotropic media; boufttary condrtrons on fierds atInterfaces,; Scalar and yector potentials; Gauge invarlance; Electromagnetic waves in fr€e space,dielectrics, and conductors; Refre€tion and refraction, porarrzauon, opficar ihstruhen! defects ofeye. Fresnel's Law, interterencg coherence, and diffractron; Dispersion retations 

-in 
piaiiai

Lorentz invafiance of Maxwell,s equationsi Transmigsion lioes and wave guides.; Oynamfcs oi
charged pankhs In static and unrform erectromagnetic fierds; Radiation from movtng charges, diporis
and retard€d potentrars, cunqrt electrctty-Khchhofpr r-aw, wheat Stone gridte, potentio meter &
Slide Wire Brld8e.

lV. Quantum Mechanlcs

wave-partlcre duarttyt wave functions i'' coordrnate and momentum represmtations;
commutators and Heisenberg's uncertainty princrpre; Matrrx represent'tion; Drracs bra and ket
notation; schroedinger equatron {timFdependent and trme-indepeldent] Eige'erue probrems
such as panh|.{n-a{ox, harmonic osci[ator, etc.; Tuonelint through a banrer; Motron rn-a centralpotentlol; Orbitsl angular momentum, Angular momentom algebra, spifi Addltion of argular
momeda; rfrrogen atom, spln-olllt coupliru, fine structure; fime..independent perturbJtion
theory and .ppllcatlons; varlational method; w(B approximation;

tu
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rime dep.nder* perturbatron th€ory and Fermi's Gorden Rure; s€lection rures; semi-crasskai theory
'*- 

radiatroni €rementary theory of scatterin& phase shrfts, partiar waves, gom approximatioryldentical'Joartkres, pau0's excrusion principre, spin-statistie connection; Rer.tvrstic quantum
mechanics: Klein Gordon and Dlrac equations.

V. Thetmodynamlc and Statletical physhs

Laws of thermodynamics and their coBequences; Tl€modynamic potentbls, Maxu€ll relations.chemlcat potentiar, phase equflrbrra; phare spece, micro- and macrostates; t,ticrocanonrcaL
canonicar 

'nd Sran&canonrcar emembres and partition functrons; Faee Energy and connectlonwith thennodynemrc quantld€r; First- and second-order phase tfansitions; crassrcar and quantum
stttistica, Ueal Ferml 8nd Sose gascs; Prlnciple of d.talled balance; Blacttody radla{on and planck!
distrrbution raw: 8'se-Einstern conder€rtron; Random wark and Brovnian mgron; Introdu€tion tonon€quilibrium protqrses; Dlffi,slon equatlon.

Vl. Electlonlcs and Erp€rlmentil matt ods

semrconductor devrce physrct induding drodes, junctrons, tramistors. fi€ld effect devrce, homoand heterolunction devbes, devlce structurg device characteristr*, frequency depenuenceand appllc.tions; optoslectroric devices, including solar cells, phorodetectors, 
""i uix; Higl-frequency davices. including generatoB and detector' Operational ampllfters and theirapplications; olgilal techniques and applicaiions (reglsters, cdJnters. compantors and stmilarcircuits); Ay'O and O/A converters; Microprocessor and mlcrocontroller basics, Logic gates,

communication system.

Data Interp*tation and amrysis. preckion and accuracy. Error anarysrs, propagruon of errors, Least
squares fittlng.

Vll. 6.p.rimentalTechnlquE and data enalFls

Datr Intar!rcLtion ind andysit; ?rcdsion rnd ac€uracy, €rror ,rralvliii, propagatlon ot cro|s, basi jqurr.s fitting,
Ia€:r ard nodinear curw ffttln& ch!.sqsrre tese Tnnrdlcers'(tem9eaatsrc, paesuc/norurn, nra$etiitierd, vtbritioi, opricar, 8nd 9lrtiars det€srocl, m€as0rement and contro4 sigur codldonrng andrecovary, imrcdance mstchin& rmpll0cator (OFslr!! based, Inshtm€nt tion am9, f€"dbact, ftltertig and
nois€ reductlon, rhl€ldint and groundin& Fourict trafffoms; bck-ln d€l€<tor, box€r intcgntor, modulatton
techniqusi.

Appuotions of th€ above Gxperiment l and rnary&.r technhuer to typkal und€qraduit€ rnd Sr.durte l€lel
laboratory ergt'iments.

Vlll. Atomic & Moleorhr Physlcs
Quantum 5tets ol an el€ctron in an atom; €l€.tron rpln; st€m.c€rl€ch ery€rlhent spect um ot Hydfogen, helium
aod alkall atomt; iclatMs c corec oar tor energy levels of hydrogen; Hyperfno grructu.e and isofopk shtft; width
ot 5p€Gtral littcti 15 & Ll coupling zeeman, P.sdEn Bacl & st rt ettest, photodect,ic 

"tred, 
x-ni spcct oscopy;

tlectron gph .aaonanc€, Nudear magnetic re5orlne, chemkrl 5hifr; iotadom!, vlbn onal, electronlc, and Ranai
spectre of diatomlc molacul€sj Ffark - Cotdon pnncble and saleation rul€s; Spont3moqs ard s$mllated
€mlsslon, €inrtdr A & 3 @effct€nt5; t6..s, ogtic.l gu|npln& Dopulation Inlr€rsim, rrte €qua{on; Modes oI' resoiatorr a||d coharenge lcngth.

lX. Conddred Mattsr physks
Sravals latdce; Reciprocal lattlce, drffraction and the stn cture factor; Sondint of solids; gastlc

'1,



{lp.{uc Pn1n5, rrttice specific huaq Frse erectron theory and erectronrc specrfic herg iesponse
. a-d relaxrtlon phenonena; Drude mod€l of electrkal and thermal condu,cttvlty; Hell effect andthermoctFric power; Diamagn€tisn, paramagnetlsm, and ferromaSneflsm; Electron .notlon in aperiodic potential, band tfteory of metals, lnsulators and 3emlco ducto$j Superconductivlty, type _ |and type - ll superronducton, Jc€phson iu&tions; D€fccts and dbbc.dom; Odejphases ofmatt€r. rransrationar and orientatlonar order, kinds of riqurd crysra[ine order; conductir8 pohmers;
Quasicrystrls.

X. Irludear and partld€ physlca
Basic nuclaar propcytl*: si:", shape, charge dirubution, ,,ln and carlty; ginding energy, semi_empirical mass formula; liluid drop mod€l; Fission and fuslon; Nature of the nudeaiforce,-;rm otnucleorH..reon potentiar; cha[e'tndcpend€nce and charg+s1mmetry of nudear forces; isospin;Deuteron problem; Evldence of. shell structure, singte- l:nicle shelt model lts wtidity anjlimitations; Rotationar spect6; Erementary rdeas of itptr", l"tu and gamma decays and therrserection rures; Nucrear reardon', rcaction m.chanrsms, compound nuirei and air"* ,eac$ons;
C,assiti€ation of fundamental torces; Elem€ntary partlcles (quorts, baryons, mesons, leptonsl; Splnand parity assignments, isospin, stranteness; Gell_MannNbh{lma formula; C, p, andi f ""-"i*and apptcrions of symmegy arguments to particre reactions, prrity non-conservadon in weakinteractlon; RelatMstic kineBatics.
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