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1. (a) M_hania  of Pirticles:
L8ws of  motlon; conse Nation af energy and momentum, applicatto'  ns to rota ting frames,
centripetal and Coriolis accelera tlons; Motion under a centnI _r_; ConseNat1on of  angular
mamentum, KepIefs laws; fields and potentials; Gravitational fteld and potential due to spherical
bodies, _aus5 and Poisson equations, gravitational se lf-_nergy; Twa-bodv probIem;  Reduc ed mass;
Ruthe_ord sc atte ring; Centre of mass and laboratoN refe renc e frames.
(b) Mechanlc5 of  R1g2d Bodies:
System of  part1cles; Centre of mass, angular momentum, equations of motion;  C0nse Nat1on
theorems for energy, momentum and angular momentum;  Etastic and inetattic collisions;  Rigid Body;
Degrees of free dom, _ulefs theorem, anguIar vetociy, anBular momentum,  moments of ineftia ,
th_rems of  paral_e_ and perpendicuIar axes, equation of  motion _r  rota tion; Molec ular rota tions (as
riBid bodies); Di and triatamic molecules; Pr_essional motion; top, _rascope.
(c) mechanla  of Contlnuous Medla :
EJaxic iy, Hooke's Iaw and elastic consta nts of isotropic sotids and their  inter-relation;
streamline (_minar) flow, viscosiy, Poiseuilte's equation, Bernoutl>' s eauation, Stoke _ lay and
applications.
(d) Speclal Relativiy _
michel_n-Morely experiment and its implic ations; Lorentz transformations ten8th contnction,
time di_gtion, addition of  reIa tivistic veJoc _ies, aberration and DoppIer eFfect, mass-ene_ relatiOn,
simpte applicatjont to a decay procetS. Four dimensional momentum vector; Covariance of  equations o f
physIc s.
2.YYaves and Optics _
(a)Waves:
simple harm0nic motion, damped osciflati0n, forced osci1_ation and resonance ; Bea ts; StatiO naN
waves in a str ing; Pulses and wave packetS; Phase and group elocities; Re_e. ction and refractiOn frOm
_uyge ns' pr1nc ip le.
(b) Geometrlcal Optics ;
_a ws of  reflenion and re_ction from fermat's pr inciple; Matrix method in paraxiaI optic-thin
Iens hrmula,  noda1 planes, system of two thin lenses, chromatic  and spheri_I aberlations.
(c) Inte mrence_
__e__rence of tig_t -Young's experiment, Nemon's nngs, interte rence  by thin fttms, MIchelsan
inte_efometer; Multiple _eam interference and fabN Perot  interferometer .
ld)0iffract1on ;
f_un_ofer diffnnion - singte slit, d0uble stit, diNra ction grating, resolving power; Ol_ra CtIOn bY
a circu_ar ape_ufe and the AiN pattern; fre5neI  diffraction: _lf-period zDnes and 2one p1ates, circular
aperture.
(e) P0lajsa_on and Modern O_1_ ;
pfoduction end detenion of  linearly and circuJarty poIari2ed 1ight; 0ouble __ctiOn, 9Ua_er
wave plate,_ optical activity,_ _rinciptes  of f9bre optiu, attenuatian; PUI_ dispertiOn in _ep indeX and
arabolic index nbres; nnaterjal dispersion, single  mode _ben; Lasers-Ein_ein A and B coeMcien_+ _Uby
and He_Ne _a5ers. c_araneristjcs of lase r light-spatial and t.emporal coherence; FoCuSing of laSer  beamt_
Three_Jevel sc heme fof lase r operation; Hologra phy and simpIe a_pli_tiOnS_
t. El_tim and _agnetttm _
(a) Ele_rostatics and Magneto_at-_C5 ;
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Laptace and Poisson equations in eIe_rostatics and their  appli_tfons; Ene rgy of  a system of
charge s, mult1ple expansi0n of  sc atar potential; Method of  images atid _ applications. _otentia_ and
_e ld due t0 a dipale, force and torque on a dipole in an emerna1 fietd; 0ieIe_rics, potarisation. Solut_ons
to boundaN-value proble ms- conducting and die Iectric  spheres in a uniform eIectr ic netd; Magnetic
5hett, unifonnly magnetised sphere; Ferromagnetic  materials, hy_eresis, ene_ loss.

(b) Curre nt _le_riciy:

Kirchho_s laws and their àpplications.  Biot-Sava rt law, Amperei Iaw, Farada_5 law, _en_ 1aw.
Setf-and mutual indunances; Mean and rms values in AC circuits; _C and AC circuits with R, L and C
components; Seriesand paralIe1 resonance ; Quality hnor; PriMipte  oft_nsfo'rmer.

4, Elmrom_etic Wav$_ and _lackbody Radiat1on:

Disptacement current and Maxw elt' s equations; Wave equati0ns in vacuum, Poynting t6orem;
Vector and sc alar _tentiats;  Elenromagnetic _1eld tensor , covariance of Maxw ell' s equat1ons; Wave
equations in _sotropic dielectr ics, refIect1on and refranian at the boundaN of two dielectr ics; fresne_s
re Iations; Tot_l internal reftec tion; Normal and anomalous dispeKion;  Rayt_igh sc atte nng; Blackbody
_diation and PIanc k 's radiation 1aw- 5te_n-BoIt2mann taw, Yien' s displace ment law and Ravle1Bh-
Jeans la_. '

5. _hermal and _tinlc af Physics:

(a) _h$rmodynam14:

Laws of thermodvnami_, reyersible and irreversible processes, entropy; Isotherma 1, adiabatic,
isobaric, isochoric processes and entropy changes; Otto and 0iesel en_ines, Gibbs' phate _Ie and
cme mi_l potentia1; Van der  Waals equation of  state of  a reat Bas, criticat consta nts; Ma_e ll-  BoItzmann
distrlbution of mo1ecu1ar ,veloc ities, tnnspoFt phenomena, equipa_it-wn and virial theoremt; DulOnB-
pe tit, Ein5tein, and Debye's theories of  specific heat of  solids; Ma_e lI nIations and appli_tion;
cIaysius__apeyron equation. Adiabatic demagnetisation, Joule-Kelvin e_n and liquefattion of  gases.

(b_ S_t1X ic al Phvsics ;

mac ro and mjcro states, nati_jcal distributions, Maxw etl-BaI_ann, Bose-Einstein and Fermi-
Djrac D_stributjons, applicat ons  to spec1fc heat of  gases and btackbody ndiation; Conce pt of  negative
tempentures.

_. Quantum M_hani_:

_a ve.partlcle dual1tv; Schroedinger  equatian and expenation values; Unce_ainN plinCipIe;
sol_ions of the  one-dimensional SchroedinBer equation for free  pa_iCle (Gaus5ian WaVe-paC_e t ),
a_ic te _n a box, pg_icte in a f1nite weIt, linear harmonic o5cilIator; Re_m n  and tnnsmiSsion bV a Ste 
oxent'_l and by g rectangular barrier; Partitle in a thre e dimensional box, densiy of _ateS, Xee
eJmron theo_y of metafs,_ Angylar momentum;  Hydragen atom; Spin half  partic les, prope _ies of  Pauli
sp1nmatrices.

t. Atomtc and _olecuIar PhM_ _

stern._er_gch exper1menx, electron spin, fine  structure of hydro2e n at0m; L-S cOUplin_, J-J
oupling,_ s_nroscopic notatjon of atomic states; Zeeman effe ct; franck-Condon principIe and
applications,_ Eteme ntaN theoN of fota tional, vibrationat and electronic spenra of diatomic mOleCUleS;
Ramen e_e_ and molecular  str4cture; Laser Raman s_ctrosc opy; Im__nce of  neutral hYdfOgen
atom, molecular  hydroge n

d mo_ecutar hydroge n ion in astronomy. fluore4ence and Phosphore_eMe; Eleme ntaN theON and
applications of  NmR and EPR;  Eteme ntaN ideas about lamb shi_ and its signi_cance -

3. _uclggr and Part1tIe Physits:

Ba__c nuctear prope _ies.sj2e, bjnding energy, anguJar momentum, par iN, ma_ne t iC mOmen t;
sem)_emplr_cet mass f0rmula and appticatjons. Mass parabotas;  Ground _te of a deUte_n, ma_netiC
nt and non_entnl forces,_ meson t_eoN of nuc_eer forns; Salient features of  nuclear forces; Shelt
_e _ of the  nucfeu5 _ success and limjtations;  Yiolation 0f pany in beta deCay; Gamma deCaV and
intematconvenion;
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_l_mentaN ideas abOUt Mossbauer tpectroscopy; Q-vaIue  of nuctear reactions; Nuctear  _ssion end
fusion, energy production in stars. Nuclea r reactors.

ClaSSi_Ca tion Of erementaN partiCles and their  intera ctions; Conservation laws;  Quark stiu_ure
of hadrons: fieId quanta of  electroweak and stFong intera ctions;

ElementaN ideas about unificatian of forces; Physics of neutrinos.

Q. Solid State Ph_ic s, Devices and Electronic_:

CNstaftine and am0rpho4s structure of  matter ; 0ifferent cNsta l systems, space groups;
Methods of determina tion of  cNsta l Xructure; X-ray diffraction, 5canninB and transmission etectron
microscopies; Band theoN of sotids-conductors, insutators and se mi_conductors; The rmal prope _ies of
solids, specific heat, Debye theoN; Magnetism: dia, para and ferromagnetism; Eleme nts of  super-
conduct1vity, Meissner effe ct, Josephson junctions and applications; Eleme nta_ ideas about  high
tem perature  supe r-conduct  iv iN,

Intrinsic and extr insic se mi-conductors- p-n-p and n-p-n transistors; Ampti_rers and oscitlators.
Op-amps; fn, JfET an_ MOSFET;  Digital etectronics-Boolean identitie s, 0e Morgan's laws, Logic gates
and truth tables. Simple  logic circuits;  The rmistors, sotar ceIts; funda menta ls of microprocessor5 and
digital computers.

(86) ___


