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B.Sc. (Horu.) PhJlia 

SCHEME OF EXAMINATION 

.,-., / Exam/MIion 1989 

Paper I 
Paper 11 
Papet Ill 
,aper IV 

MRthematical Physics I 

Meohanics 

Elect. & Mag. 

Practicals 

Druatlon 

Bows 

3 
3 
3 
4 

Jlaxim11111 
Jlarlu 

50 
,0 

,0 

1, 

, P,,t II ExamlnatlOII : 1990 

l 
Paper V : Mat~ematic11 Playaics D 

Paper VI : Thermal Phy&ics f 

Paper VII : Vibrations and Wave Optics 

Paper VIII : Practicalt 

3 
3 
3 
s 

50 
so 
so 
75 

1 

Part Ill Examinatlot1 : 1991 

Paper IX : Mathematical Ph- III 

Piper X : Thermal Pbysim D 

Paper XI : Blectrom11nedc Theory 

Paptr XII : Blectronf01 

Piper XIII : A tomfc Phy1io1 and Quaahlm 

Meohani~• 

Piper X'lV : Phy1lc1 of Materi•ls 

Pap,r XV : l>r.otioah, 

ltaper )IVJ i Praotloala 

3 
3 
3 
3 

3 
3 

' 5 

50 
50 
,a 

• 

Noll : Ont fourth ot t.ht marb for the practical ,.,. 

thaU be tt11tftd tor a, Llillo,a&oq rtOOftl fl 

the oandfdattt. 

Tbe Hunourt lb,u1db11Uutt tot ,., delflll of a..11t1« of let■• 

1&11t baalutte 1 

f, A quatltyln1 tHt ht buMJith at dM Milt @r tJII Inf ,-,, 

(j) 8tudentl Wh6 have Htil .- .lalliti '-loti tillll I Al -t 

idhoot wUI tt~, thl dttt ,- -•• A •ow., 



.2 .. , I 

(II) lhdenll wbo ll&Ye not Md Ba1lhh eYea ap&o ._ X la 
aohool will ltUdy the above m•tioned OODIII, NI ..., 

may, ff 10 adviaed, alao cake the
4 

Remedial l!a1Uab COIIIII 

In addition. 

(HI) Studen&a who read oore Engll1h in oJau• XI and XII will 

atudy tbe Int year Bnalilb •B' coune. 

(Iv) Studentt who have read Elective BnalJab in alaue1 XI ■Dd 

XD will 1tudy cbe 8nt year Blective Ba,U1h Couno. 

Not, : Composition mrc-. wbere llt will iDclude topia or 
interest to ttudeotl iD Science and Vocational emu... 

2. A qualifying tat in oae of the Collowiq 1ubjrcta at the 11d or 

the eooond year-ODD Paper 100 Marb. 

(a) Physical Scienca consuting or Pbysica or Chomiatr,/ 

Matb11maticaJ Science includinl Stati■tb. 

(b) Lifo Scieac• consialing or Botaay/ZooJu 111d Antbro

po)O&Y. 

(o) &lrth Scie.DCel compriliq bMically of Oeolopca_l Sol ■■. 

(d) Mathematical Sciencet iocllkliq ltatidic:a and operatioaal 
Reaearch. 

(e) BthaYiouraJ ScleAOet. 

(I) Hittory of SollDOd and So'-ntifto Method. 

Subsidiary SllbJd t1 : Two .BlamJn1tlon1 jn each or two allbll· 

dill') tubJc,c" . (PIHt 811ml11t10D at 

the 1JW1 or fl Ht ,., and Neond ,aaml• 
llltlon I I tlle tad or dCOnd , .. ,). 

(l) Cblrrtlatr, Aid 

(b) M1them1tUct, 

/htal/1t1 Ct1tu~,, of Jt1"'11111 

f AfiER- 1 1 MA'fHIMATltAL l'UY8JQI ..... J 

flreltJt' Al6ehrt1 t &,alar 1rnd vitttut pt'dduut1 1 l}t11H Mtld Atlll 

·, 'ft,UJH Ud tfudr ei11tni,f 11 rrum tthy1ft:1, f tt~I• ind quudupul, t,tUllunt• 

fdf •~utlnn ot II dMl•ftt ttn,, t;t1n11ttd tt,httt, 



3 

~ ~•• 1 loalar and ,, 
_., w.lth rupeot to aoalan. Oradlou otor ftelda. Dift"erontwlon of a 

tlOII• aod thoJr meanlna. Idea f Un t. dJveraonce, Curl and v• 
Q11a11. Stok11, and Oteen'a Thooo e, •urrace and volwne "-~-

l 
,. rooia. Go o I ... __. .... 

.apress on ,or aradient, div; curl O ra orthogonal coonUaaa.· 

cyll1drloa~ coordinates. '
nd v• in Cartesian, spbericaJ and 

. A/11/tlple lntsg,als : Bvaluation of . . . . 
,rel1. ohan,e of varlablea, Jacobian. liDe, surface aDd volume. lllllr· 

Probability and ~tatlltlc,. . Bas· . . 

A
.di l . d . . . ac Womaauct co...._. f . .. 
d t on an__ multiphcation of probabilities. . --.,-

0 
-~ballity. 

Y1lue1. Dispersion. Binomial, poitsott aDd No J.a~ !7"0 ~bilit)'. lieu 

.-cl monient ge11erating functions. 1'lDII ctistnbUUons. Mca1 :t• 
I 

Numerical Analys;, : Syatemati _ _. n._ ... _ . 
tit N . c •IN nADUOm errors. Propagation 

i.:;orai . ;r~al law of erron. SIIDdard error and probable em,r 

- square . tt1ng _or Data (linca1 cue). IJncar interpolation.. Nntma'~ 

llllhod ot forward and backward interpolation.. 

. Fou,lir Serlei1 : Fourier ~rics. Dirioblet conditions (atatemeat oaly) 

••• and Cosine iories and their orthogonality ud complotencsa. Dildnc

elYI teaturoi or Fourier e1pan1io_n. Applica~om : 1qaare wave, triaqular 

wave. output or tull wave reottfler. S1unmiq of illfillite 11eriel, Qibbt 

pll111om1n0b. \ 

Stcolfd ord,, ordinary dl.l1r,n111J/_'1f/lldllOIU : Withcomtut codlcienb 

11d their 1en1ral 1oludon , Complem~ntary f\aaodOft and pardoular w.araL 
LlnNr lndepend1no1. ·WroutiaA, lohadon bf Poutiet Ntiet. 

P.APD- U : MECHANICS 

O,a1ml01 ot a 1y1t1m ot penlolet1 t-.1ae of mau. Contenatlon 

or bllttlltltumi ldM or dOftllrff dOtl . or IDOlllltd fro1b Nev,to••· aild 

liw. lmpul11. Momentum or varllblt m• syttem; motton of toOltt. 

rA, wo,1c.,,,.,,.,, 1h,,,,,,,. : Potuuat 11tf1Yt 11nttlY d,..,.. ud 

ltlltll 111d ut11tt1bl1 •ttulli~tlum, Pofflt u u 1r•dJetu ut pottnttll ..,,,. 

c:,o,..,,,.,tYI 1ud fltJtt •t,6Dlef~ltlYe tofliH. (Jeftefit law Dt cobllfftUt» ft 

t1I ••1,, ltt1fti0Je eu1U1lt»1, t;eHtte ot mo& llifflt hd Lib-ftlllt~ 

AllflMI MfllHIHHIH I ttf tl ,.... 1111 ,YttllH uf ptttwa 1\tfil\te 

t1'111e tt llllltl ,r ,u1ull, IIMllll~llllltll, btltlflll tlbtllll • lllt Ult, Mu• 
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nltnt ot lnertt• and lte oaloulatJon ror rectanaular, oyUod, Jul ind 1plNrf0tJ 

bodl11. Theor1m1 of parallel and perpendfcullu axa,. Kla,tlo ene,1y of 

rotation. Motion lnvolvia1 both tranalation and rotatkn. The Oyro~c,pe, 

,Application or 1yro1coplo motion. 

Oscillatory motion : Equation of motion of a _simple pendulum and 

compound pendulum loaded 1prin1 and LC circuit. Energy considerationrc. 

Time average or energy. Damped harmonic oscillator Q-factor. Lightly 

damped syacem1. Forced harmonic oscillator. Re1onance in a· lightly 

damped system. Transionta and steady state solutions. 

Gravaittio,,a/ interaction and cmtr(;/ Fore~ ,notion : Law of Oravi~ 

·tation. · Iovertial and Gravitational mus. Gravitational pot<ntial energy 

•~ field. Gravitatio~ field duo to spherical sheJI and solid sphere, 

Gravitation self eneray. Motion of pa_rticle in a piano. Central forces 

Angular momentum in central fon;es. Central motion as OLC body prob

lem- Two body problem, R.eduoed mass. The ener1y equation and 

ener1Y dfagtatn. Equivalent one body problem and its solution Kepler's 

b&W'I. Scattering croas tection. Rutherford scattering. 

Non-inertial sylt~nu : lntertial frame, and Galilean transformation, 

Unlfonnly accelerating aystem. Non-in ~rtial frames and fictitiout. forces . 

.P.hy1io1 in rotating Coordinate systems. Ceotrifupl and corioli• fore•. 

Special Theory of Rtlotfrlty: .Michelson Morley expedment and ita 

outt,Ome, Po1tuJate1 of special kelaHvity. Lorentz ttAaaformatlon~. 

Simultaneity and order or evenu, Lorentz contract.ion and Time dilation. 

Reladvi•tfo tran1formation or veloc:hy, frequency and wa'Ve number. 

Veloohy dependendeate or mitt and equivalence of mu1 and ·enera,. 

leiativlsdt Otlppf,r 1fr~ct. The t\ttln f'ltbdo" . Rel1Uv•1rfo kintn;aUce. 

·r1t11formatlon of enera, and momer1tum Btem1n11ry fJeag about 

f iakow11ti 1paef. 

PAP1'R- lfl I KLICfRIClfY AND MAONiTl8M 

ltevft,w ur taww t1r fndueffutt uud ~lttJult thanetH8--L, c . .R . 

Cltall tl,tvf/ t1Htl JtleNf/c Mt!JUUteHllHI .· klrtbhoff11 L1w1 111d their 

•tt111futitltrn1 u, tJ.C. tdmuu,. fletislt,vhy of WheatsWt1e bddp. fluluOtut 

t,f 14iJlfttt1 tl,U,t!. Ttltisfettti in LCM uitcfftlh . ~t tlet 1'ttli t,Ktitittl uhtmh• 

,ub)N~tJ &tt fUfftrtdtdCJ etttf itut1th1M ttJ8Qt1tthJ flutd1 iltttt 1nlt1llit,1l ur hnhtil 

cUoH ildltJr. IUttfdtnff•~ tAWt fur A.C. fjrfd-M-Aftdenutl 1ml Uwttl1 



,,,,,,,. """: !leotric ' • 
Jl(111umneat ol o..,,. i;y MIii~; --- ad ,pMi&.,_ 
BIIDttlo ltld •Del eleotrlo linea. Ga 

11
, aetlMJcl. Saporpotition ,-, -• ,_, . ' ' -· •-e1eorea.- . 0 

_· 1111 OIINI I Cblol'IDL Qll'P. dlalD~PINla. ~ · Dillii..w ... 
...... dfttrlbutlon. U• intepal of I ~ole¢ lcal l■i■r .. 

· pllld . II padient or poleatlal O : Htnc 111d. Pk IJk p C ,,,. 

ell_.;• ebaraed 1rire _ __. ,.._.~ • al _. d d.Jfc 11111 al• •• r I 
r-9 IIIIU C--~- Pft.9'111 ... tllllrlbldioa ■t ■ dldut polat; monopol-■ d" 2< to._ wllla■it• • 

· • 11111 Torqae oa • dipole placed in• ,II •k•a•~~ !-9 
· . ...,.._,.0111 ·for potential ( . leW. Pc .I • • _. Lq 1rt ... _.. · no Mlhlbc,a req • ii). U • . · -

l)llllotrfa pol■rlatlon and • • -• ·. .....-a .,... a 
-a- at.Id_...._ D _ .. Bpo-~ .... Onll'• ...... ,. I 
WIV99 l"IIJ ~W'•• .... • ... tbel,- bDmld ___.:.:w . J

0 

. • UJ ~ -D I ... , • • 

UI I ,yatem or chara-J coadact:o& ·- • I ►! • ... . . _ na_llG • ODaCMIDI a_ .... 
--• _ *tlaod of lm:,11 ud ill appliMdcm to ti pll eleclrallldl 

·. ptobleml. Capaciton llled .tth dicleclrica. 

· Bltc"oitotlo Ewrl1 : or a.,_. of.,._ A _, ..... , .... 

The enerp of a coadent0r. Tlte eltclrOlladc wro of• iGaiocr,zt1l 

1,1. •111111 In nuclei. f!aerJY Int I llld. n. eacaa, ol poiat cliallL 

. MlfMIII "'" : Mapetic ,,,,. .............. .Cl. M4 7 

tto lbduotloa I . Veotorpotlildll. r.opadll ol l-Aaplle oitc:dMI law. 
Cuti and div or I . Ma ... dc In. C~lmehdM~ Nor oit11 lfr _. _. 

111Wal·otrrntl. ToNI••··-- ..... •I,._ ■ BJ rt Wil
Malflltll dipole : Po,_ oe II julllld anft1 rlf• 

Bltft1•i;mllplllll /till,lll,_ I A CNdClilt .... , .......... • 
•Hlmn fllllllldo a-t. A 111P..., *"" • .,...11.,,.. □a,.. 

,lllcl, A 11ttlollll')' I..., wlll .... , ..... ..,.... ,IJt.MHll •fl 

, 1111111111-(, Ill•- :.' }MIIMI , ...... -A .,..,,_,.,. Tian • 

CMt1•M■ I ltlf ldudll, 1!11'1' ..... IL Sia◄• 11M 

M,,,,,111 ~Holt ,t ,_,, 1 .,..- 11W II ,___.. .... 
filltN Ill 1111111 (l• ,.H) MttiHtlll •• a,MIMltl• I s .. •

11•• 
_, .....,,,, M1pe!ID ........ P,fflllllH,I IN ... 



• 
PAP ... W Ptic.TICALS 

1. Mluuremont of •a' (bY oompound and 1Cater'1 pendul11DJ). 

I. llpt1. wf lh cwdo ,priaa• (Stiffneu CODlt&ntl. 1 

I 1111&10 conatan&a or the wire (Searle'• method). 

4. Tranlf1tor oharacteriados and parameten. 

5. Triode con1tant1 by. Bridae methocl•inter oleotrocle caP&citaace) 

triode oharacterfatioa. 

I. Measurement ~f viscosity of IJquid (UlftUftlee or temperafllro). 

7. 1:r. Variadon with Te_mpera~re ~) 
coace11tratlon (JABOSR 'S METHOD 

L · •ltation and lonir.adoo potentials. 

t. BKpt on Random erron. 

J& 8elf -Inductance by A.C. Bridae. (Owen'1Jnid19). 

IL ~ -Meuurement or Temperaturo (Thermo-couple). 

I& IMonance or an A. C. circtdt (LCR) Q-of an OsciDafina 11.._ 

d. Variation of resiatance with temperatu,e. 

I& Comparison of conductivity of luahJy cfl1ute and hjply coaalltl:iaed 

lll1tion. 

PAP.ER- V : MATHEMATICAi PHYSICS 

Complex Varfabt... Bvo1utfon or the number ayatem. Compla 

Ill hft. 

Orapldoal rept1iantatlon ot oompln numben. Dt Moivre•• tbloll& 

lloofa al Comple1 numbi11, ltdtt'• rormul1. 

U.,t, oondnulcy, dJ&renffauoo 111d klemattn fltttp1tto1 ot• 

tfo111 ot NII l'arlabJe•. f'&111Gtion1 of oompftx varlabtat. la..,_ 
CiuoJa,-a.J,mann o<H1dftlo111. Anllytfo fuloclon1, Sfnautarltfet. ow,. 

rentiatlon i nd lnt11rat1011 of I run@ttoa or a oompltA varfable. Caucht• 

fh10Hm. C1uehy•1 f nt11r11 tc,rmul11 M6rtr1•11 tbeortm, Ctuc"1., 

lMquallty, Lluu¥Ull't . tlltoHm, Jlu11d1111t11111 lllfOl'tlll ot .,,.brl, : 
Ar1u11111d tt11onm, Ptrwer 11,111 .,, 1 ,mmpte1 yuJabJt1 1tNahttt,,; 

ulllft,lffl •11nv1t11t11e tttt1, Tayfor 1nd L1urtttt 11,ltt. ll•ktue 

-• Tfmir,111, tontuur llltllfllllon 111d Ila 1pplfoltl1111 tot¥tl-: 

,,, , •• .,, ltlff 11,tr. Mutt,,. ,1,ue htllolktfli .,. .... " 

""'tJf tiftMIJH IUt-• Attlflfl MHtltUIIM, 
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""" lo/Ntto,, of Ltn1ar HCOlld di ~ 
"""""' : 

0
" ' ,,,.,ntlal tqual#tJ,u .,_ "'""' 

Slnaular pointa of aeoond order dil'eren . · 

importance. Serie a method (Frobeni ) . . tiaJ equations and tlaeir 

lator. Lea~ndre, · Boasel, Hermite ..: ; -~lotion. of Harmonic OaoiJ. 
A.a. B- ta ... --euerre dilerential oq Ii 
uwmma, e , ,unction• and Riemann z.eta tuootion. ua Olli, 

Ortllogonal Polynomla& : 

Legendre polynomials, kodripe', Cannula. Oen ratin 11 
Jlecurtence relations, Orthoaonality. Auociated Le~ :un g UDCdoa, 

and Laguerre polynominals; their generatini fUDCti ctio~':":' 
lormul11, Recurrance relations and Orthoionalty Bellel r~om. 

1 

,,_, FUnctions : 
. ·~ 
. __ Beisel runodons of first aad eeoolid kiod. Generating fu.actioa, lllDII

ITIDOe formulas, zoro■ or Deuel fwactiom, ~rthogooali&y and Asymp&odo 

fbtdlu.la1. Series oxpanaion of a fuactioa hi term, of a compkto III of'" 

othoaoal tuttctlon,. Praunhofl'er DlfrrtCdon mteanl, Hankel fuactloe 

and Cylindrical travelling waYes. ModJeed Sellel tuoctiona aad Frelllll 

fn•1ral1. 

Pflr"al Dl§tNntlal Eqw,tlon.t : 

Wave equation in J..dimeujon. Trau..,. vibtadota of atretolled 

ltrlna •o• AJembert'• tolution, OacW.doA of un,toa eblllr. VJbradoa 

ol reotanaular and cdrou.lar membr1111. Heat ooaduotloa lid DiJl'ua6oa 

1ctu1tlon1. Derl~atJo.n of th• 1qu1Jo1 of beat aonduatioo lJawar low. 

Twc, 1ud tbrN dlm1tt1loaal belt oond..otl0D1 remperatun JaJclt oifflllat 

plate. Laplace equation to cuu111tan. oylindtk-' u d tpbtrical OOOftli• 

nate eyatem,. Problem• or 1teldy ftc>w ol belt kl u lAhh• ud .... 

lnftnlte rod, l eotlnlUIAr and ohculAr plate. Pottnu.J o1 • titt,. Potlldll 

lboUt 1 1r,berlcat 1urt1oe, c,rouJlt tnd tphetANJ harmonkis, 

l' APSR- VI : THIJIIMAL PHYStCS=l 

rl,;rtHt1dj>HdfHl8l- ft1fltf/JII MJ AJJIJlietilldM I O@flti .. t ..... 

llld l'lr8t l&w tjr thetmt:tdYbitfflh~s. tte¥tttible ltUt lrttwfttblt ~ 
tl6iflflltlt1 "' ftltll 1Ht6 W6f.l. C;Jtddt theortill. ~- tlw ti tllilfw 
MJftMtttlt;I, tfwtttttt,dynatttfu tetttt,eflttitt. cia_..ttt 111equitlt~. '!9'•lf• 
IHlfff ~ ttftlfllll ht te'*trtlbte 111d hNYet1fbte a,toi:tBf•. fttttt t•_. 
IBttt1V, dlltrltttl thl ,ttMffJI ttf hwt111e t>f lttlttttf • 
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A.,pltc<1tl01t1 

ldOII aaaes : Bquatlon of 1tate, internal enerlY, Ss,tciftc hea 

entropy, laothermal aud Adiabatic proceaae,. Comprcuibility and ea~ 

P'naton ooeffloient. Adiabatic lapse rate. 

Rtol ,ast, : Doviadom from the ideal 1ns equation. The virial equati 

Andrew's uperiments on C01 aa,, continuity of liquid ~nd ga&eous 61 
00 

i C
- . . I 11,. 

Vander Waal's. equat on. -r1ttca C('Ostants and law or corrosponc1in 

1tatu. Free expansion, Joule• ~mpsoo efl'tet. 
1 

Mapetisill : Mapetic worla Magnetic cooling by adiabatfo deina

aiied1atlon. Approach to absolute ~to. 

J'Mrmodynamic Pdtltitials: Enthalpy, Gibb's Helmholtz func:tiou, 

Maxwells' relatiOi11 and their applications. T -ds,· equations. Gibb's 

Hellllboltz equation. BMF of a mersible cell. 

Equilibria of P/ay1ico-chemical qstem : Chsnac_ofphaae, Bquilibri• 

beiween a liquid and its vapour, Claw,ius-Clapeyron equation. The triple

point. Second otd~r pbue transitions. Chemical poteotiala. Pbuc 

equilibrium. Tho Gibb's pbue rule and its appliCRtion. 
I 

Kinetic Theory of GtJJ~s : Derivation of Maxwell's law of dist,i. 

buclon of velocities and it• exp.,timtntal v'?fiftcatlon. Mean-fret pada. 

Tran1port pbenomen•-viscoslty, r: onductiun and dlfl'uadoh. One dim• 

•lonal Random wait, BrownJan rttcHlon. Lanaevfn and Elnstrf tt'a tbeorlts 

11td experimental de&erm,aatlon or Avuaadro·s 1uambei. Bxampltt or Brc.• 

nl1n moU«>n tn pby1Ao1-01lv1nommr mfrrt1t . Sedunettratlott and Johltot 

dolee. 

PAl'l!Jt--VU : VJDRA110N8 ANO WAVB OPflC8 

P1b,at1on1 : PrN oaaUl1tfot11 With ohtt de@trd t,f f1tt1dom, LtnHtitJ 

l ttd •uperpo1hfun r,ttnt1fple. 8ruem \\'Ith tv,o d•1ree1 of rrttdot 

(,mui,led u1uUJI tut1), Nt1rt1utl eootdhuHu 10d ttor1tu1I ttltidH, l~lf1 

tt1u1fer, Nurm&I ttH.1tht1 ur N tttupt~ti t>toltlMtot~ r, tucbd 111d •"•~ 

lttlbj1 

Wrl v11~ 1 Wl¥8 ltjbfHfntt . 1'tt¥etlft11 w. ~ts. l'liH@ 111d ~ 
HM. lf UYlfJ tt'1 lff htotpte, Law t,f t-td,otl tttt. ltt~tt,t•tltftffl t1f t~ 

lfltltUUilb Wife#, ~UtMttf(11ttfaH t1' N hatmottl tt *'"8, l'ut•• tfld _, 

,;,wtfft, 
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Wewr Optics : Uahc wave,. Electromaptic nature of Upt ••• 

Two-beam interrerenco : Division of amplitude. Diviaion r _ y , . , . . o wa.e. 
Front. ouna • double 1ht. Fresnel s B1pnsm. Micbelaon', intorferomekr. 
Circular and stralsht frinFs. VisibOity curve. Standardization or metre. 

Multiple B'-·am lnt,rft'rtnc<' : Interference in th.in films. HaidiDarr 
and Brewster fringes. Localized frin,es. Newton'• Rinp. FabrJ-Perot 
inter-ftrometer. Airy'a formul.i for iDtcmity. Rw lving power ud 
ranp. Fabry-Perot etalon. Method of c&act fractioai. Channelled 
spectra; 

Interference between two independent t0un:es . . Time of coberera. 
(Qualitative diacuuiou). Spatial and Temporal Cohaeacc Partial 
coherence. Holography. 

Frounhofftt DiffractiOII : Difraction at a lin,Je slit, cin:ular aperture 
ud at two parallel slh1. ~Ille diffraction aratiq. Resolvina power of 
telescope and microtcop:. Numerical apeltmc. Reaolviq power and 
dispenive power of a pla11e diffractJon pati111. 

Fr11MI'• D[lraclll>lt : Diviaioa otwaw froat lawbalf-period zoaa 
J11cttline1r propaaadon. Zone Plate; Ftedtra imc,rala. Cora••• spiral 
Appllcatlont or c-ornu•• tptral to the -.ialyais of cUlfrll.don at • atraipt 
edae. 1 11lt, 1 wire. 111 cp1pue lttip and a citt11lat aperture. 

,ua- tld : PllACl1CALS 

I . Ultrllon,a patmt-determioalion o/ Dcque~. 
2. 011111; tit or I wire by dlft"11cuon 11ttMIL ••ltbllh of _. bJ 

Blptllffl. 
J. 1t1rr10Uve tndla by Total lt t•n11 ,wli ._ _.., 0 •1111111 .,. 

plltl . 
4, MkahtllOll lntetfirodllttt. 
8, tJHh1Uott 1r1t111 (Wlff lentti AM a111lvt11 JIOWlt)l 

•. Newtnt11
1 fiftll ff tltd DitJ,f,d" 

11 1,-trt1ntlflf,CiUlihJ•1 ~ittlltdt, ltetoWiill tJOWt 
lf(1Wlt Bf Utt ptfltli. 

8, 8fY~I ttf I .ti. __ ._ t• _._. 
, . lf ~,, Ifill NldUltttiff ti .. cofld•tntt "' 
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I& M. by a.o. and L/M Maxwell'• Brldae method. 

II. Vllooalty of a pa (Aactenon'• method). 

12, Hltb Resl1taace by lelkap. 

IS. Dlelec.trlc comtant by the ratio ·or~-

l4. Mapetic field meaauremeat by Soarcb Coil .. 

PAPER-IX: MATIIDIA11Cll PBYSI~ m 
u,,,ar-'Y~tor ~• tllill Matrlc•$: Vector Space and· Linear 

independence-Basis and dimmwom. Linear Craalf'ormations. 

Non-Singular · tmurormatiom. . Matrix represm1ation or linear -
truaf'ormation. Matrix algebra. Spacial matrica Hermitian aad 9hw. 
htnnitian matrices. Siqular and non•sinplu matrices. lmene or 1 

matrix. Cbanp of buil. Similarity tramlomation. Bipn YeOton ad 
ilan •laea. Diagonaliztion. Reduction or coapled' linear diJrelllldl] 
oqua&ioli of olpn ftlue problem. Tnco of• matru. Inner producta of 
woton. Unitary and orthogonal malricel. 

Ctlttulon Tnwor, : Tramtonnation or ooordiaatea. Tonaorial a... 
p,ter ot tbe phyaical quantitiOS:, Symmetric and anti17mmetric twon. 
Contraction and differontiatioo. Pleudotenson. Kronecker and Illar· 
natlq leDIOn. Moment or loertia temor aod Bulet'1equatioa of mode& 
911111 and. atralD te1sor-·1Uudc c:omtut. Polarilatioa teuor. 

,,.,,,,,., Trlllff/a,,,, I Fouler IAlllral ftlorem. Fourier IJdlpll 

trwtorm, Sile ud ooabll trlaltorm CoIvoh1doD theorem. LapllN 
1....,-onn ot elementary lbnmon or del'Wltiftl, fAfea,ab and mait ., 
fu.nodoa and at periodlo funotiona. Trualatloo. aullld&utioa Ind _. 
MIidon theonm. Lapllol lfflne ltantl'otm. 

11.pp/lcatltM, of u,,/1t, 'h•fbtm : Sohadon ot Ira and • * 
Older ordinary dUfet1atlal equatfodl with OOIIWII ooemde11ta aod ala\111-
tlllOUI 8111 order urdhtary cHfllrtldll tqullk>M, 10lutto1 ol • 
d--'oall dll\Mtoa 11d wave eqw.dun--Hlll low ha II lift.aw Md 
,-M1laltttocL 

DtllO Dtlll Rincdott. a,_ ,._tkUII ud UW,t 1• t111ttlutJot1 el 
811 dhtt1tt1tJtull dHfllltlUII lfllltlolt. 

ttn/11UIMI tJ/ w,f/tlllM I Mut111 ... fflh»IIII or a f\tnuUtUt ~, .... , 
·•&Ill, c,ot•••lffld ...... ...... ■hlhM, Mltlllkl et LIi~-
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_,tllllllad muldpllen. VariadODal prind 
1 ll'PPlloadon to aoodealo, and minimum ,urr:;· E111et•1 lqlatioa 11d hi area. 

Fl. uld MotlOlt : Tho continuity equation ( ➔ ap ) 
/l.J +--o squatlon or motion II 

( ... (-+ ) ➔ V ) 8•+ V • __ .,....J n 
1i 1'. p - V f Steady FJoW Bemoum•1 

neorem. Circulation, Vortex ~ Vitcou FlOfi-PoiseuiJlet, Fi 
a.,aolcl IUUDber : Plow put a Circular cylinder. GIIDllla. 

PAPEll-X TIIDMAL PHYSICS D 

C/~1lca/ StatutlcJ : Entropy ud thermodynamic probabilitJ. 
Ma:&well Boltzmann distribution. nermodynamic f'Ulictiom of a .,.._ 
.. ,1111 a 8nite number of enera, leTela: negative temperature. Thlrao
dynlnilc functions of an Ideal .... Clanical entropy expreaioa. Oibb'1 

. Puldos. Law or equipartition ol eaero and its application to apecilc 
lle&tl, SpecUlo heat Gf bydrofhl. Ottlao aad para hydrogen. 

C/IUilctll Tlwory 4/ R.odladflll : Properties and thcrmodynaaaill m 
tlaermal radiation. tircltboff'• ••· Stefa'• law. Wien', diaplaremmt 
law. Temperature of SC.Dar atmoaphore. 

Quantum BHf1 ot rl4latioa: Plwll't law-Deriftlioa Olld taplll
•atal v1rlflc1tlon. 

Q11antum StiJtlltlu: Boae-Blmtela Md Perlll•~ dbtru.aiall 
laWI, Calouladon or tbe 1blnDod10tmJo fQDCdool of II Ideal ... .., 

d•aenerafl 111, 

SIN,., "'flltlftlll"' 1 U kl-1 lotl 111· .... 
calculation or thetmodtn••'0 functJo~ ot . ltaUff d,ectfplioa), 

lln111ln uoitden11tlo11. Properd•• of ltquid He. (q.aal 
lftd Bot•'• defi~dml of , ...... 11• Radiation II I . IU of pb@tODI . Htff Tbtffflll equ1Ubtf• of 

!flu• or r1dl1Dt 1n1rp . 1t1dtitlt1n P* w kill ptttofJMt atL1nr 
fld l1tfon. • IU111tet11•N A ond D aoefflulente, 01 

. 
· tutkJtiottt ttf U ldMt ,- flll 

tfettlll IHlfl~• Tltetm~Yttlffl!d Ith Chamb,ubekhtt ...... 
llfltl~lllht Plffflt jll, WbUt d watf 1 

0; tbdrmt1dJttiffl*· A--•-
11111'1 lont11tltttt ru,nu••· fhUd 11:, thlnl liw, u11,01trtt~tfif II 
.Wh1ltltlff tJt 111ttttPY1 bl1111tiliikttl , 
thfttfule lltff 1 
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PAPIR-XI : ELICl'ROMAGNmC Tllloay 

Maxwell'• equation•. Diiplacement current. Vector ""and toaJ 
""t-tlalt Boundary conditions at jnterf'1cc1 between different -.a•ir 
fP" ~.. • i d' I ric ed' • .. """1' Wave equation. plane waves n te ect m 1a. Poynt1n1 theorun 1 

Po•ntin• vector. Polnrization of ~.m. Wave . D~ription of linear ~ _., ... , cir. 
cular and elliptic polariution. 

Reflection and refraction or a plane wave at a plane interf~ 

be~ dielectrics. Fresnel formulae aod fli.elr verification. . Total 
ltttemal reflection. Waves in conducting media. Metallic ~ftecrion 
(normal incidence) Skin depth. Elementary throry of the optical conatantt 
of metal• and their.determination. Rectan,ular and cylindrical Cavities. 
Wa,e 1uidel'. Modes in a rectangular wave auide. BnelJY flow Ind 

attenllation in waw guidra. R.e.onant cavities. Po\ffr loss in a caYity. 
Q of a cavity. Production of polarizod light by ~pecular refkcdon 

I 

<••Mter'ungle) by control of emission, by selective absorption. 

Propagadon of e.m. wave~ io anitotropic media. Fresnel's torm~ 
Lfa)\t pror,aaation i11 uniulal cryttal. Double ttfraction. Nicol Roe~ 
IUld Wollaston prism. Production lof tlrculatly and cllipdcally polari.W 
Hp~ Babinet J:Ompensator. Analyei• of polarizod liaht. 

Muwcl1'1 equations lD tnlol'01Cop6Q media (Plasma) Chat1cceriatic 
piuma rrequency. lefnottve lftdtx. Reflecdon or microwave,•..,. 
phert 

Lonna-Lore1t1 formula. Elementa,y U.•or, or normal 11d 
1aomalou1 dl1ptralon, Ouaoby &lid Sellmftr'• MUioti. Wood eApertmell 

PAPll- 111 1 ILIClltON•cs 
I 

£1111,, N,t_,. I MulUtMill Netwotlu1=Loop and I .... 
M11'11f11 llus,etp11ltlon Utttotem, fl1tttueftiY s~ttutrt metbNt , ,t\ltOf 

dlltr1m,, ' 

Nt111•ll11,., 1NIHI"'' llltil H.1, ,,,.,., ;f1'11-wtt11u : btoth,, rfW' 
,.,._,, 111d ... , -,h•ttllftthtf~, b,at11 dk,d11 Mid l 11tt1t11N• 

,,,.,,..,,,.,, f1UNl1Utalho11. .. ti,, .,11 ... t , .... ,~•hrnt ttfNt\tU ttt,tt.••tttll~M ~ 
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~• aud Tran1l1tor1 Hybrid model or T . 
,teld ,ft'lot Transistor and Tuanol Diode. rans.ton. Blemeutary idea of 
f)tllll' Circuit! wltl, Acttv, El1m.n13 : 

Tube and Transistor Ampll8er- : Buie . . 
(ti o1 .. 1f ftcations, and frequency i'elp('DJe R P~pJe. 11Dt11Dcd amptifim, 
,.

11 
•• ...t.d ampliftera. Feed back in amtJ&~ • ~uplecl ud TnmfOIJDlr. vv...,... . T _. ,-.en and ill advant.-

1tt c11aturt1on. un\1\1 voltage ampliller. -.- ~ 

01et//ators : Bat'khauten criterio11 ._ .--, • . la ,or Miill ·illllained .Jlatiaa 
fa&IIN plate ototl tor. Crystal o•cillator. ll-C. ~-
8,_ratot•. Multivibrator. Otcillatcn. lawlDudl 

. Non-Lln~a, Paronwtrlc N.twork, : Amplilllde modalatia •D 
~ aipll (square aw). m~ulatora. Demodulaaion-plale dlltctioa ud Diode 
I ""°lde~.C?.0· Blo?1eotary •d~ of F~urnuy modulation ud pbue IIIDD

latiOD• Non-Linear efrects ,n Amplifien-Power Amplifier (pesbpall ~ · 

. . J,ctlji,rs and Powrr Supp/ks : SemicoodllClor Diode u ..._ 
pd tull wave reotiten, their efficiency and ripple factors. Bridp aa:ti
it& Harmonic pneratJon in rectifier circuits. Sericl inductance tiltll' 
IUII capacitance filters. L•IICtioa and pi eec:tion tllten. lle1ul•tia 
ohllloter!atios and ripple factor•. 

llt.,trt,mtnll : Batie principle, of Radio and Telnilloo ftOIMh _. 
TraMfflittor,. 01eUto1eop1. and V.T.V.M. 

,..-11- xw : ATOMIC PJIYSla A QUANTUM PH1SJCI 

AtOlltlt Stft11t11n. &tfl1 l1flll-' I/lie"' : Alpba-partiell IDlllU 
Ill, IOhtlil ommerteld theo,r of h~•• atOIU tottt1ponde11Gt ...... 
,-.uc,1ary 1tat11. qu1nt11m 11.amber, J. Q. M. and ~, dltaOld 41111••: 

, 1111, t lffl1 ltYt ll tt,, .... ,.., .,...,., Ulltl and llllltlo• ,.. 8.;: ::... 
ot k,dto1,a 111d bydro11n Hke 1tom1, IU•uo• •P'•· SodJI• . ,_. · t111tt lemcMI of ._ ..... .,.,. ... .,. 
· ••orbit auupllq •nd 8M l lfllltllfl • itnW- , ..., 
ltt11111 1fPeot. Rohr tnttlli«UI Ind Stt1n~Oert~ ·;~!aw. ...... 
llotltl or tbl atom, MIDI tlallffift .... , ...... • ~ · 

IIW.. 
I - - ttr ,., ».• •• Ml■• 
I IIIIMIIM _,,,,~,-,~ 1 W••• PUUIII Dilt • h.adt11 of ,_" 

fttHtJ INfll 1tn.,l, l t111ttt1•1 . 11111tldt, ~ 11111 dttt.•-
1 

I ··-···· DlflHI PINillllllfll - ('C•tl' J""9 . 
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do• of h) Wave Dltun of Matter : l!leotron diff'raction. <Davi 

O.mor J31pt.) De Brogflo 'Yaves _Packets. Uncertainly pri ~ 

llluatratlon of wa\te-partlole dualism : Compton scattering. Simple~ 

of Pair ottatfon and annihilation and Brem•trahluog . 

. Two slit experiment supeq,oai~on pri~iple._ Ne~ for probabiltt 

a.,Utude. Wave fu1ctlon. Schr~nger ~uatioo. One dtmentionaJ barrier 

8114 reotangulat well probleniS. Particle III a box and linear batmoaic 

c,.,anator. Riald Rotator. 

Bl,mentary Nucka, Pl,ydcs ; Size, milll ud charge of the nucJeua 

bhacllq energy. Nuclear forces. Semi-empirical mus formula. Uqliid l 

drop, Nuclear fission. · Elementary ideas of ahell model Nuclear NlliCtiona r 

· and Radioactivity. Laws of decay and growth. •-decay (Gamow', 

theory), ~ decay (noutri~ hypothesis) aad y decay. 

Dttection and - .A.~ltratlmt of Ek~ntory Partick1 : Mo~~ ~ 

oharpd particles in elechic ud mepetic fields. Focua1in1 electrona iD 

elec,ttio and mopotic fieldl. B~tron microscope, Prillgiple of liDela 

aooelerator, cyclotron and Aston maM spectrograph. Workiaa principle ol 

O.M. Couater, cloud chamber and bubble chamber. 

PAPla tlV : PHYSICS or MATERIALS 

C,y1tal StrUIJIWI : Blomeotary £de&t or Cryacal aruoture ~ ...,.. 

traa•lltlon veoton. LlttJoe with a bula, Ualt CelJ, reciprocal Jaldoe. 

'rJJHII ot lanloet. Qf1ta1 Dlfftlotf on : lrlU'• I••· Dlftraouon or X-n,a. ' 

E/, ,nentary Laltlar D,,,0"'1a1 ! Latttoe vibration•- Ha•r moao

••• and dJatomto obafu, Aoou1tiOIJ and optk,al phono111. ~ 

dw dleorJ plfon or tilt i,hoaoa IPNftum In IOIW. Brillouin &ODN, ltNllt■ 

and Dtby1 tb1ur,,1 or 1peoHlo bt1t ol 10Hda1 Tbt Tt law. 

bl1l1at,tn , ,,,,,,,,,, of""''""''' , Pol1rt11tJon, Looa.t etecvk, fWd 

• • 11 ltom. oei,nhir!!ltton•ft•ld, Lflrtnu lltldl Df cUpole1 h11Jdt I 01,tt,, 

/ ,Jtld jn dteleotrfo between oaputto, pl1tt1, 

JJ/1/-tJt,la ,.,,,,,,,,, ,,,, Pnltnl•tibl/lly I ~ j@ lutffptUtlllty pollfi• 

11&lllty, dt1u1fut--Mo11tttJ li{liidtHL t:t1w, : 'lh1t1t1 nt elttttfflll 

,,,,,,nlM&lllt,, Otf1tttllf6fJlf put1ttdht1Jt1 lltd LlllltYhi~ll~byt ettu•• 

t!MtMIU6tllJI lffd tllelldltfti •~hetl ht I trltlh1tttt ftetd. ijwllittU~• dt•• 

ilft Hf t,1111•ttl41 pttJptttfN ttf tttlllftlll, 



f 
\ 

15 

1.\111••d: pro,-,1w1 of Matin : Respome of 1ubstance1 to 1Dep1tic 
titld. • Dia. para and. forri• and forromegnetic matetials . . ~Ef mepttlc charge, eloo•nc currenta in atom&, electron ,pin and 

~ 1110111en1. Meaaur,:ment•of 1be 1..-plibility of puamepctic su • a,i, 
LaflllOr precesaiOJ\ and ~yromognetic ratio. Lang,evin'• theory of dia ad 
p111meanetism: · Curie'• law. Webs theory of ferromagn~sm. Fmo
d}IIAetio domains. B-- H Cune and energy Ion in hysteres11. 

~· Eltmentar)I Band 1-ory : Xronig Pnay IQOdel Bad ppL 1,--
ductort. Semicooducton and lonl1&o11 • 

I 

Free electron gu model for metals Specific hliat of IDDlak 
f(iohardlon'a equation. WiedcmallD-Fram law. 1Waoll Irie ct11'41. 

PAPER-XV AND XVI: PllCrICAlS 

1. R-C Coupled (two st&ID) AmptifiDr. 
2. Tuned plate Oscillator. 
3. Study of aimplo pOWV aupply. . 
4. Transistor Amplifier. 
5. Traosi1tor Oacillator. 
6. 8--H Cum. ✓ 
7. Maanetic Suaplibllity • 
I, e/m bar &DAIDII MaplUOD MipeliC fOWIIU\I- _ 
9. UN or oaoillolOOP' -- of pllll Wffl fOftll IIUil 1 

...... 

1lrown. 
tOi 11a1r- Ur1 of racUoactwe dNIJ to.-M Co...,). 
t l . lt\klr ti elUpdoallY potari-1 lilbt. 
t~. Pt>l1rtmet1r, 
1 "1 ~ornu•a mtthod for elutkt oonttd'-' . ~ "" MttoiUY Spect10-mtttr, 14. c:Jon1tatt1 dev,1Uon ,pe~ltGnittttr-
ts. tu tlllll\ltt l@W ¥@ttql ••Nte --~ l tn1oro~ft 

l. 111111hu1•• contt.1t1t.. 1 n , tfYtcU•e ,.,;-. 11. Jatttht•1 hiterferumet"t · r 
Iii ••' by MHUku't mtdtnd, a,ded 
1, , ltld m,twttt '" ,. ..... ,hnertt• .a, "' 1 

'"" 



16 

tn addldou to lbt above 11perimeot1, a lltlclent will be ,eq..,_. to J 
11b V, a project of bl• oholoo whh the prior porml1sk>n or die tulllf • 

in-GMrae. A augeadve liat ot project, i1 1lvea boJow. Projeccl of 

alllllar nature may be added i-

i. To aon1truot and ltudy a rqulatcd power lupply of a aiven 

, ..... 
2. Desian or a R-C coupled amplifier ud to 1cudy variation of h. 

phaao with frequency. !J 
3. To oonatruct and calibrate a Yalve volwnetet of si•eo ran•· 
4. To oonttruct • D.C. dynamo. 

S. To uaembie a Tramiator noeiver. 

Not• :-25 ¾ marb for the project. 

25 ¾ marb for the note book ud r 
SO¾ matb for two aptrimenta 1pread ov~r IW.O dlJ• 
$ hours each day. 

I Yhar Thetty 12 perircb per week 
Practicab · :· 6 period, per week. 

II Year Theory : 12 period• per week. 

I Pr1ctJ01J1 : 9 .,enNI• per week. 

Ill Year ( neory : 18 pe,iod1 p« week. 

Praotical1 : II peti~ per ••• 
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