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MECHANICS. OSCTLLATIONS AND PROPERTIES OF MATTER
Cartesian. Cylindrical and Sphericai coorclinate s)stem, lnertial and non-inertial f}ames ol reference.

Lrrilbrnll,roiati,rg fl-anre. Corliolis iorce ancl its applicatior.rs. Motion rLnder a cer-rtral lbrce. I(epler's laws.

E.l1'ect of: Centrifr-igal apcl Coriolis tbrces clLte to eartlt's rotation. Cetrter ol nlass (C.M"), L,ab and C.M.

1i-111e o1.ref-erepce. potiol of C.N4. olsrstenr olparticles sr,rbject to ertenral tbrces. elastic. and inelastic

collisiops ip ope ancj tlvo dintensions" Scattering ansle in tl-re laboratorr fl'arrte of re-l-erelrce. L'otlset'vatiotr

o1'linear ancl angular ntolttetttLttll- (.otlserr rrtion olenergl '

ILigid bocly r.notion. t-otational ntotion. rl'lotrents of inertia aud their products. principal lxoments & ares"

ir-rtioc-lLrctor-y idea of Euler's equations. Potential ri,ell and Perioclic Oscillations. case ol han.t.totric stllall

oscillations. ditferential eqr-ration and its solution. kinetic and potential energy, examples ol simple

harnt.'ic r.1scrllatiops: sltrirrg and ;1ass S),Stcrn. simple and corlpouttd pendululn. iorsiollal pendulutn.

Bifllar oscillations. ['lelltholtz resoni]tol'. I-C circuit. vibt'atiorrs of a lllagtlet. oscillations ol tlvo masses

c.r.ectecl by a spring. Sr-rperpositior-r oltrvo sirrple harnrouic rlotions olthe sanre fi'eqUerrc;'. Lissa.ious

1l,,Lrres. danrped harnronic oscillator. case ol difTerent freqr-rencies. Power dissipatiorl. quality lactor.

eiarnples. cirivcn (fbrceci) hant.ronic oscillator. transient and steady'states. power absorption. resonance'

Ettect o1. E, ancl B op char.ge particles. E as an accelelating 1'leld. electrol't gulr, case of discharge tube.

lirear accelerator. Transverse B ileld" mass spectro-uraph. principle of a cyclotron. Mr-rtually perpendicular

E and B fielcls. Parallel E and B flelds, principle oltragnetic fbcursir-rg lerrs.

Elasticity: Strain ancl str.ess. elastic limit. Hooke's larv. Mocir-rlus of rigidity. Poissotl's ratio. Btrlk

,rociulus. relatior-r coppecting difl'erent elastic- coustlnts. tr,r isting couple of a cylincier-(solid ancl hallou ).

Bending lnolnent. Cantilever. Young t.nodltlus by bending olbeam.

Viscositl,: poiser-rile's equation of'liqLrid t'1olv through a narrow tube, eqrtations ol contitlr-titr' Euler''s

eqLratiori^ BernoLrlli's theorem. viscor-rs f.lLricls. stleatrlitte attd turbulent tlow. PoiseLrlle's la\' Ciletilcient

o1'vi:;cositl'. Stol<c's lan. Surtace te rlsiorl.

ELECTRICITY, \I.\G\ET IS},I .{ND E LEC't ROiV'IAG\ [,TIC T HEOR\
Cradiept ola scaiar.ftelcl apd its -geonretrical interpretation. clivergence and crrrl of a \iecfor tleld. arrd their

geontetrical interpretation" line. s,-rrlace and volurle integlals. flur ol a vectol fleld. GaLlss's clivergetlce

t1.,"nr.,.,,. Greerr's theorem ancl Stoke's tireorenr and theil physical significance. Kircilolls law.

Courioptb,s law. Worli clole on a charge in a electrostatic flelcl expressed as a line integral. conservative

,atllre olthe electrostatic treld. Relation betlveen Electric potential and Electric tielcl. torque on a dipole

ip a r-rpilolt1 electric llelcl ancl its energy. 1'lr,rx of the electric fleld. Gauss's law and its applications'

Dielectrrc constant. Polar and Non Polar dielectrics. Dielectrics and Causs"s Law. Dielectric

polarization. Electrjc polarizatiop vector P. Electric clisplacement vector D. Dielectlic sLlsceptibilit)'and

permittivitr,. polar-izability, tlicl rrechanisnr ol Polarization. Lorentz local fielcl. ClarrsiLrs Mossotti

eqttirlitrtt. De bve eqIlelioll.
I:rerroelectr.ic ancl Paraelectric clielectIics. Steacly cLlrrellt. cLlrrellt densitl" -1. lron-steadt cltrreuts atld

cgnlinLrity equation" r.ise ancl decay olcLrrrent in LR. CR and LCR circuits, decay collstants" AC circLrits,

cogplc.,, nuntbers and their applications in solving AC circr-rit problems, cotrplex itlrpedatlce and

reactiluce. ser-ies apcl parallcl resonauee. Q factor', power cot'tsunted b-'v an a AC circLrit. po\\er thctor"

Nlagnetization Current and ntagnetization \eclor NI. three ntagnctic \ ectc,rs art.i IilciI t'e irrtit'ril:i-riil'

Ma5inetic permeability and sLrsicptibility. Diarragnetic, paramagrletic and f'errotragnetic srtbstanccs'

B.ll. Cr-rrve" cycle 61' magnetization and h1'steresis. Ilysleresis loss. Biot-Savart's ['au artd its

appl ications. Antllere's lau'.

L,lectrontagrretic induction. [rarada)"s

Trans{orntet's. enct'gy in a static magnetic
la\,. electrotnotive [brce. Mr.rtual ancl self indr-tctatlce.

1 reld. Maxrvel l's displacen-]ellt current. Maxwel I's equ:rtiorls'

e I ectronr a-9t-teti c fl e I ci etlcl-g\/ dens ity. The

\\iaVeS ip yacuLrnt. Po),r'ttitrg's VeCtOt.
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wave equation satisf'led b)' F' ancl B' pltrne electromagtretit



THEII.MODYNA}{ICS, KINETIC THEORY AND STATISTICAL PHYSICS

lhe laws ol the.roclrnan-rics : lhe Zeroth lau. 1'lrst lau of thermody'natnics. internal energy as a state

lunction. reversible ancl irreversible change. Carnot's c.v-cle. carllot theoretr. second lalv of

tSermoclyna,ics. Claussius theorent ineqLrality. Entropl,'. The thet'trod1'namic scale of temperature' Tliird

Iar,i Of therurodr nan'tics. Concept ol negatir e tellrperalllre.

Thermocll,na,ic tirnctious. lntemal eners\. Enthalpr. Helrlholtz tirnctiott and Gibb's fi'ee energy'

Maxivell's thermodypautical eqr:ations. .\pplrcation of lv{axuell's equatiolr. -ToLtle-l hotllsou cooling'

acliabatic coolilg 01' a s\ Stell',. \,r,.t t1.'r \\ aals sas- Clausitrs-Clapel rorl heat eqr-tatiolr' Blacl<bodY

si)ectrllur. Stefan-Boltz,ra,rn larr. \\ ien's displacenrent lau- Rarle ish-Jean's lau. Planck's tlualrtlllll theor\

o1-r'adiatiort.

Maxr.vellia. distribLrtion o1'speecls in an ideal gas: Distribr,rtion of speeds anct velocities. experimental

'erit'ication" 
clistincrion betrveen urean" rms u,i *ort probable speed values' Doppler broader-ring of

spectral lincs. l'ransport phenonrena in gases: Molecrrlar collisions trean free path arrd collision cross

sectiolts. Estitrates ol.rrolecular clianteter and t.nean fi'ee path. T'ranspotl of rnass. lromelltulll and energl'

and interrelatronship. clependerrce on telllperatgre and pressllre . Behaviour of Real Cases'

probabilitl,arcl rhernrodrnamic probability. principle of equal a priori probabilities, statistical postLtlates'

Concept of Gibb's epsellble. accessible and inaccessible states. Concept of phase space. Eqr-rilibrir-rrn

before two s-ystenrs in thernral contact, probability and entropy'. Boltztnantr entrop) relation. Boltzmatln

canonical distribr-rtion lalv and its applications, larv of eqLlipartition o1'energy.

Bose-Eirstei, & Fermi-Dirac conditions. Concept of partition functiot't, Marwell-Boltztrann' Bose-

Einstein and Fermi-Dirac Statistics arld their applications'

WAV}TS, ACOL]STICS AND OPTICS
\\,aves. Sireed ot'trapsyr-rse \\aves on r-rnilbrrr string. speecl ol longitLrdinal waves in a llLricl' elrerg\

tic.sitr a,d c.ersr trapslrission in urrr.-r. \\'are-. orer licluid sr-rlfitce: gravitr \\a\es anci rippict Crottp

velocitl and phase velocitl . Lrltrasonic and infrasonic lvaves, Rei1ection. reft'actiotl arld ditl'actiott r-'I

sor-tncl, transclLtcers. prilrciple ol a sollar s)'stell.t, sot-ttrd rangirlg'

Fe,,nat,s prir-rciple of extremunr path. tl-re aplanatic points of a sphere and other applications' Cardinal

ltitints of an optica) svstet']]. thicl< lerrs and lens conrbinations' Lagrarlge eqLtatiorr ol nragnificatiotr"

telescopic co,rbinatior.rs. telephoto lenses. Monochrotratic aberratiotls and their reductiorrs; aspherical

nrirrot's and Schmiclt corrector plates.

lnterference ol Iight. 'fhin fllms. Nervtolr's

Fably- Perot i nterti:rotreter.

rings and Michelson intert'erometer and their applicatiorrs,

Diltr.action. Ty,pes of DifTraction, Fresnel's difh'actior-r. 631f:period zones, phasor diagratn and integral

calculus methods, the i'rtensity distribr-rtior-r, Zoue plates, diiliaction due to straight edge, Frar-rnhof-er

difrractio, due to a single slii and dor-rble slit, Diffraction at N-Parallel slit, Plane Dilfiaction grating,

Rayleigh criterion. resolving power of grating . Prism' lelescope'

p,rlarizatior-r of lig5t. pr-ociuction of polarizecl light by'rellection. refl'actior-r and scatteritlg. Polarization by

d0r-rble refiaction and Hr-r1,uen's theorr. xici p|isnr. Reta|datiOn plates- Prodr-rctiotr arrd arlalrsis of

circularly ancl ellipticallY polarized light'

Basic properties o1'Las.rs, coherence-length and coherence trrle. spatial coherence of a source- [Jinsteirl's

A and B coefficierts. Spontar.,.or,, u,',I incluced er.r-rissions. conditions fbr laser actiot-]. popr-Llation

inversiorr, Types of Laser : RLrby and, He-Ne laser and Applications -of 
laser. : Application irr

comr]-tliltication, Holography and B:rsics ol non linear optics atld Ceneration of Harnronic'

MECHANICS,ATOMICMOLECULARANDNUCLEARPHYSICS
fr-atres. Galilean invrrience propagetiolr of light. Michelson-Morley

tbr. the special theory, of relativity. Lorentz trallsfbrmations. lerrgth

I].ELATIVITY, QTJANTU M
ILel'et'ence systelrls. inertial

cxpelitrent. Ethet'. Postr-rlales

:t,-.



contraclloll. trrllc clilatiott" velocitl, addition. variatiorr of mass lvith velocitv. irass-e,ergr, eqr_rivalence,
particle u ith zcrtr lest ntass.

Origilr o1'the qttarltLlllr theor') : Failure olclassical ph,vsics to explain the phenopepa such as black-bocly,
spectrLrllr. photoelectric eff-ect. Contptott ef-lect. Wave-par1:icle dLrality. r,rncertaint\ principle. cle Broglie(
hr pothesis tbr tratter \\,aves. the concept ol Plrase and gror-rp velocities. i)avisson and Gelrer,s
e\pet'ittlerlt. Cottseqr-tetlce olde B|oelie's concellts. Bohr's atornic trodel. energics of a parlicle in a box"
u aVe pacliets. L, ncertaintr relation,

Schrociitrget''s etlLllltion. Statistical intelpretation of wave llnction. Ortho-gonalitr ancl nornralizatio, ol
rrave tirrrctiorl. Probabiiit\ cLlrrertt densitr. Operators. expectation valr-res. EI-rrenf'est's theorern. tr.apsitio,
probabilrties. applications to palticle in a one and tirree clirnensional boxes. harrronic oscillator in one
,.iirrensitlt.t. reflection at a sl.ep poter-rtial. transnrission Aeross a potential barrier.

Spectl'a ol h,rdrogert. cleutet'on and alkali atonrs spectlal ternts" doublet flne structure. selectiorr rLrles.
Disc|ete set ol electrollic erret'gies of rroleculers" quantisation of viblational 3pcl rotatiolal energies.
cjetertllirlatiorr of irttel'-lrt-tclear distance- rotalional. r,ibrationai and rotational-vibrational ,p.itru.
Transitiotl rules" Dissociittion limit fbr tlte grourrd arrci otlrer electlonic state. Rarran e1'ect. Stol<es a,cl
anti-Stoltes lines.

Interaction of charged particles arrd neutrons
proportional coLlnter and scintillation countcr.
nuclei. cleuteron binding energy. p-p ancl n-p
deca"v. alpha clecar,, and contir"ruor-rs and discrete

lvith rnater" worl.ing of nuclear detectors, G-M counter,
cloud chambers, spark chamber, ernulsions, Structure o1

scattering and _eeneral concepts of nr_rclear fbrces" Beta
spectra. Nuclear reactions.

SOLID STATE PHYSICS, SOLTD STATE DEVICES AND ELECTRONICS
Alnorphous and crvstalline solicls" Illemerrts of syr.r.rr.netrv. seven crystal systetn. Cr-rbic lattices. Crystal
planes. Miller irrcjices. Lar-re's equation fbr X-ray clit1iaction. Bragg's Law. Bonding in solids.
classiilcatiott. C'ohesive cnelg\ o1'solid. MadelLrng constant. evaluatiorr of Para1leter.s. Speiilic heat o1
soliils. classicrtl lltcolr 1 [)ulr)n,'-peti1's lau ). [:instein apd Debr e theories. Vibrational r,oi]es ol one
dimensional nronoatomic lattice- Dispersion lellti orr. Flri l ioui n Zolre.

Free electrotl ntodel ola rretal. Solr-rtion oIone dinrensional Schroclinger equation in er constant potential.
Density of states. Fermi E,nerg1,. h.nergy barrds irT a solid (l(ronig- Penny moclel rvithout rrathematical
detai ls). Dif lerence betrveen Metals. Insulator and Semiconductors. Hall el'lect, Dia. para ancj
Ferronlagtretisrn. Lattsevin's theory of dia and para-magnetism. Curie- Weiss's Law. Qualitative
descriptiort o1'Ferrotnagnetisr.r.r (N4agnetic dorrrains). B-H cLrrve ancl I-lysteresis loss.

Intlinsic and extrinsic senri conductors, Conceptof Fermi level, Generation and recombination of electron
hole pairs in semicondLlctors, Mobility ol electrons arrd l-roles. drift and diflirsion cLlrrents, p-n lunction
diode. depletion r,vidth ar-rd poterrtial barrier. jr-rnction capacitance, I-V characteristics" Tunnel diode. Zener
diocle. t.ight en'ritting diode. solar cell. Bipolar transistors. pnp and npn transistors. characteristics of
transistors, ditl-erent conlrsurations. curient antplifrcation fhctor. FET and MOSFE-f Char.acter.istics.

Hallarrci fLll wat,e rectifler. r'ectilrer eflcrency ripple tactor" Bridge rectifler. Filters, Inductor fllter. L and
n sectiotl f'l lters. Zener ciiode. r'egr-rlated power sLrpplv using zener cliode. Applications of transistors.
Biprsl3l'Ti'aitsistor as arrplitiet'. h-paranre1er.. h-paranretel ecluivalcnt circr:it.'l-ransistor as po\\cr.
ailplifier. Trallsistor a:s oscillator. principle olan osciilator and Bark Har-rseit's concjition. r'eciuirer,.tenls of
an osciilator. Wein-Bridge oscillaror and Hartlel, oscillator.

Digital CircLrits: Diiterence betlveen Analog and Digital Circuits, Binary Nunrbers. Decimal to Birrary
atld Birtarl'to Decirnal Conversior.r. AND. OR and NO'l- Gates (Realization using Diodes and.lransistor).
NAND and NOR Gates as Universal Gates, XOR and XNOR Gate, De Morgan's Theorerns. Boolean
Laws. Sintplification of L.ogic Circuit using Boolean Algebra, Digital to Analog Converter. Analog to
Digital Converter.
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