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PHYStcs (Theory)

fdcr (, {{r q.r q, il €a 30 9{r it 1l.ff lTr sM t
(ii),{r f.q 1 t B o rd6 lEn 1 3i6 or i lYl TFqr 9 i is 6 trd6 qt4

2 3rol or i, nyr taqr is + zz ro cdo qtr s si6i .Fr i J]II qsl €Eq 2s
i 30 d6 rd6 q{l s 3ioJ 4r it

(iii) e5r [, i 1{Fq 'rt oE fioe r& i. oqre : 3ro] sla vfl r.r i. 3 rd61 a
w lvr q 3ft s rf6i sd frf !'.+ d 3n<f€D T{r rqi f6qr .l{r t ti
c5ii i fiq6t fii d rl{n q i d{d \.6 eFr 6 o.rr i i

(n) qrrq lyr t firq dftf ct{ 3r.f, o o{d inrgrl q} car r qr d rs w
srq rE I dGr I

(v) +r€d.{ d tcdq d 3rlqli T$ t I

(vi) qd s'rdyaE d mq FEftifu"d dFf6 ffit + qr=ii or ncd,r or s6il I :

c=3.lormir; h = 6.6: lO raJsr e= 1.6 x l(]'! Ci l0 =4r, tO ?TnA'
d€-$ar FTdi6 K: r.381 . IoJJKrIc'r+il* rrjqi Nr = 6.02: tor molL

-l -q.|n.1n 1 r. {:F e.Trq ri to7.to'_tB:r"-ol.to.rKg

There aE in aU 30 queslio.s in this qu€slion poper All quBtions ae conpukory.
Question No. I io 3 cafla one mrk e!ch, question No. 9 to 18 carry tyo mdks each,
qucslion No. 19 to 27 @ry thre btrks each ad queslion No. 28 to 30 ery nve ntrl(r

TheE is no oveEl cnoice. However, o intmal choide hs been prcvided in one qu6tion
of two m4ks, one question of lhee Mks dd atl th@ quesrions of Eve nDrk6 e&t. you
have to arlebpt only o.e of the 8iae. choices in suc[ questions.

S&r. fion lhe fiBt qu$rion dd proceed to lhe lst. Do not w6te lime over a questio! if

Use o{ calculator is .ot lmilted.
You nay use thc followi.g v,lues olpblsicol constaots whercyer necdsary :
c=3 x losms'! h= 6.6 x to r4Jsr e=1.6x 10 ''Cr p0=4u x to, TmAi
Bolta n's constt K = 1.381 x l O-, Jrrr AvoSadm NLrbd Na - 6.02 " 1013 mol ri

.j -o.16'6.'c lys*oi\cukon n. '.o?. o'\s.m"-q.t tol Ks

ghd 9d !n *iqr : 6
No.ofprintedpag€s:6

429 (rAY)

t["rIE,70

Ill IIum Over



I flFrr El€i rl-7rr- 7ir6 a- lr:" q! tgn el? f 4ir .I€ll hq ?i{ aal
t?
W[at is tne intasily oaelekic field and potfltial at lhe centE of a chdged hollow spherial

2 q6 d_d_{ qr (6 c-ori qi{t-.l{i i 9r ffirr gqdq d_, + dq{d ci$ Elri inrd

ir gf,ffir{ qnt i s{d 6ifu i{ri t dqr c-lrtE +.n ? 1

A prolon dd an ( p,nicle ae allowed to enier one by one h a unilom magnetic field
pr0mdiculely. $ftn will be the Ftio ofthen ogul[ velocities in cnold orbirs ?

3. 10 ir{ +.fi. *rEi{ 6r 96 3rTqiror{ ira 50 &dr ffrdr d gqdq dr i 30'A
ot"r qt E@r t L ss$ Iq.{i lrfl c,rtr 1+_ rr dFn ? 1

A rccransdar plme ofaEr l() cn: is inclined at m msle of300 wnh msnetic neld of50 resla.

whfl1 Nill be rhe flux passine tkou8! it ?

4. iqd gq61q flrr d fu, Er{r rsRifl dlffi
Show a elechonaAneric wave by 6C!8.

. ,rg " 
qroe trTr,, 1qirr4 3 2.,j qrfi d 3tEr+{6 a ll "j 4 aso

iitffrr a# ara ffinr d ois ds]l crff i di.rid ffi d,fi ? 1

Rc$etive index olglas v.i.t. anis l, dd ieftacrive inder ofwater w,it. an is 4/3. Whar would
be the wavetenBtn i. slas dd waltr ofliEh havins vavelcngth 480 nm, in air ?

6. 6a +€ Aqar<{ S GRd {d<r{ 01 6 .ffi ndld ffi +,t ?

Wtar will be the de&oglie {a}elenglh of an e1ecr6. a.celeiared b, 64 volh pde.tial di$eEnc. ?

7 ffd-ECv !?iFr t dqr FIq{ llR iti t ?

llhal infeEnces are drau &on liok Herlz experihe ?

s p-eEc 6!11 n-eEc arful i cF*iw6 qrnpr aE6i + rrq ft@
wnre lhe nahe ol minoriLy charce cdi eN in D lrre rnd n 1}!e seniconducbN.

e. a qiic +rl 1 lacitq d <l fi 1iE c1'4{ q{s{ 3 S.{ d <ft w Aqd t I 1 qdiiq d
ARJI !n sd{ d +ii 3nilii al Frdri drd t€r q{ @ii {€J ]} a6 3rEnF_.i €t 2

Two positive point chsrges ol4c aid lC e situated at a distanlr ol3 freteN 6onr esct-ofier.
W[erc should a thnd posnive clDrge of I C musl be pl&cd on rhe line joiniig the No so $ar il
!md, r Lr'lt.red.
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10.

11

scrdi qg S$ft, d qrRdr 4r aiso E c< d1i{i L

Deduce m expEssion for capeitmce oaa Par.llel plate capaciior.

i-ed liEs d on"r rqfr qei'q t€l q{ ftqd frffi ft€ c{ igd +, d ff* 4r

Obtain m dpE$ion ror lhe inlmsitv of eleclric Iield due to 3. elecnric dipole 5t a point situoted

j2. c&{r d i'{aq 6r sds dliri nln To €i) qRrsrff ni! <m vdlr g<ffo *e ot

{d gq*l dm r

Staro AmpeE\ law and deduce tte fomula of nasnelic 6eld pmduced bv a stlistt curc't

carring wire.

r:. ror+dl eln qiiw i 3ilsd .qq lrfu or 4so qlF 61ffi
Obtain an exp Essi on for aYeage p ow{ co nsuned in a'' ci ru ii

i4. q6 qr{Fr4r d uP]ft4 e"edi i qE qft sn 3 er& +6-e i z qfu'qt i qerot

w 6r ii I dr slrd trfrqo e-qdr n 2oo a.e fug( srto {d sqi irdr i I

irflsrf, F sara crq {,rifi dl 'r,r{ dtii
In t[e p.imay coil of a tmslomer ii . cuftnr of 2

1 millkeconds. .n induccd e.m.t o1200 rclls is prcduced

.oefficient of mutul inductance oi fic tansfomer.

rs. Fqfhtuo ,riq*ri tqn Eqdq s"tnc d tur Mi n qsff t -
(i) r/ (qrtrtr) (,) 6563i (ii) Broa O) ,A

In wh ich Egio. s of th e e lectromgnctic specr m. lhe follo*ins waYelen8hs lall

(.) rA

ddq cRqsr q ls crrc ciffilr i {fu
In rhe adjddl ci@il, thc poserlos in l5

qq s qre tr ro silq i iitd+ {fu qs dff ? 2

ohm ssistance is 3 satt. Whar po*er lo$ vill be in l0

t5n

2

ampdre is reduc.d to zerc vidin
in ns ssondary coil. Calcultte the
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,1. .F+ .i Ta i r.-t ? # .Tf- or6F *- E .{?6 Elq iF-?q
Deduce lne fomula for rbcal leneth ofcobbinarion oflwo ihin lenses ir cohracr.

i, 6r{iir-q{ +fiq d dqr M rff Trdc nln Gifuqrdq €i+d dr qjd{d inftr}
(RH = 1.1x 10h ,) ,
Calo ate rhe minimum ed ndiftum wxvclensL\ emifed in the Balne seri€s of hydsg€n
"p.(mn (Rr - t.t , to_m-r,

13 tdEql rrfilr fu€ 3ngfti lrrq A &q +dr t d.n as+ ftrn qdq.r d ot4 {rq€ii 3rqflff qfii t ?
l. which &equency rese TV broadcst rakes ptace md which melhod h used ror n(

re 1i!r* i-gffi i' 'nse d ftaq or sd-q olH d.,,r oTd dqr{ d c,rnRR Si fird aR.r s{rd r{6,r ftS qr fuo rir+ or airo qira offirn 3
s?re Cau\! .s I etec.o..an!. Mo deo,.e d e\pE.iion br in.elr \ o eteld. reld due h
r1l r e \ lorC lhtrCed.r.ar8.r rirc d, noin. ne& ir.

iift, ol 3n{qr 6re-S nqr ssfl **Ed o.2a fu it a,q 02+fi/ff + gqffq *, q so qfi +6rs A Eliffq na n Eqrqr Rr .dr t

olatins with dgule speed of5o

(o.) gq#q Ffdi ar qfur.fc q.r
(q) lRd Eoqroqo 4l Frsr qrr
ArhatuE coil ola senerator N h I{](] tuns dd aEs 0.2,1 nr h
'rd'an pdsA ond 

'n 
a i dgn. u. leto o,r,.l nb m..dtcrnrc

(a) thc valueofmd,nun nagneric nux
(b) peak valuc of induced mf

3

t I <r aaraqq Hd +1 firdtql 6r sEqrn
{fi lla BiB ftFrq r sfuE nen hEts di

3
whyarecohcrcnt sources noeded ?T*o oherdtso0rucs halr intersi!,ralio ll]0rl. whal rvould
be rl'e hrn{N a ,nrr.a r ,trc r,"g. .r",,, 0.a"...t 

"" ",".,r,.,sul)eaosiiion of rheir iignr

429 (rAY)

21 qfrd G=%) d 16 Esrd *s an ql6r] tt q it r€i c{ 40 +S. tI G,rrfdni6
1.30 nen 1.70 + iiii i Si]}i cr slid stflr Rlid ffi iifr ?

T[e focal lenglh otadouble conrcx ldsotgtds G = 3/r) i0 airis,l()cn. whlr {.iI
lenstLs {hen ir is nmcNed i[ tiqtrids ofFtracrilc index ].lo dd t.70?

cqrqqq Tidr d 3nnrafdr dd dff
1oo:1t v{6 1c5r$ d qErilqor t
Asni3lr 6r c'5q( Frn o1ftr} I

I4I



m. lir$ srg d str6 i Eae]r s€fi + ftri fiffi d 3rfu6ln dtn soo fi.fier
tt qE ss sm w,roo #4_er rffi sr r6rq ctar !]q iiT sdrtrn T@ ol
qftfic 

'rF.q isGt Grirfr al,ff ? 3
For re enission ofel{tro.s fron ln. surf&e ofa Deial the ndiouD linil of wave lergth is 5OO

.m.lflight ofwave lensrh,r00 nm is allowed to fall on lhat surfico, shal yilt be tne naxituh
kinetic energyofemi ed el*lrons ?

2a. lM si6-.rdr d {oEai (crr6) @r i ? liiff tffifiq qsTrf di erdorq our
eflir i {I{q gi!=r dffi 3

whal m lhe uits ot Fdioorivily ? Deducc a relition bekeen half life drd decay co.stor ofa

2s. g"]qhE sffid.r fuerg n ftnfi fifue{ ql r+16 + Fq ii E'r{ A& a} qliq dE
6{ {l{grd I

Explain thc worklng of , tdsislor s s m!ffier in confron emitter onfignratim with cntuit

3I,FII (OR)

rs D-n s+€ d X"i .n .il\'6rt d fuq_ at -sFqr rysrg. 
'

lxplain tte worki.g ola ! ndione6atull \uve Edino silh cncuitdiasmm

26 d{6 N ND d 6r sq. { 6r Nor. AND ner oR ti ol qrF 6{i id drff ft.,

UsihgonlyNAND gatss, makecombin,ri6. diagnms to ger NOI, AND and OR gares.

27 slrq]q qEdr aqr i ? ildlr t+.r. sqr& Fe,T nqr r1sfud.rqrr Ft Fr7 t rqfttd
olM r rrs{r {{616 6r q1 liR{i 3
Wbar i,mfltutlc moJna ron' sho rlc neqase sigi 

'r 
.rrer "a,e Jld nodudrcJ s e; rLh

figures. wnlelhe fomula ol nodnlaion index.

2a qm E-kr dql X< Etrfl=ii d oyrr n+ d ffi nrqd * ? aif6 €itd F{
lisFi fu orflqr iir. c'Rr q{d t dd $raf+rd C ? s
Whal is 6c fteming of cunent d siry md drii velociry of fEe elecrruns ? Enablsn an
expressio. 10 show how ]s the drii velociry Elalcd with ctrft.r de.sily.

qcr4r (oR)

li)1rEqtff d qqrrnr * ftn& td ar q'rdfto eft"Qq Trn rG d fr qftqlr 3nto
dlH arl or{tutu or qfi or,t En qg.fl {, ot E.rr qnffi I

Drav . circuil diagran lo delemine de intedd rcsisltuce ot a cell *ith tlie help of a
potenliometcr d derive the 6mula used sith dsfiibing ihe prccedure.
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t
29 qrd *rd d ftqq or qds dM +r ?t Fcrd{ srRasrs €r} nl{t + ffir d,ri

srd {q or aica6 crR diiri I 5
Stare dre Biot-Savad law ed derive ttre fomuta for force acring b.tween two pMllet ment
calDhe skaight {irs.

3lerqr (oR)

w qr{rqT8 EEs& w 16 e1li nqfrq e}c it o,ri qrd ad srw + ftrd arfi
vm dlid o,rr q-s$ d nErdq Eqq s,r$ Er q, Fffiftd I

o.or Seq Bqr d fo gnrorq srarE aF i 2 !fu{{ EIRT aE rS tt Er Er qqffq
aqd ara dtlid r

obiain m apresion tur the lorque &tins on a mftnt canyins coil in a unifom masnetic neld
and n.d 6e fonula of masnelic dilole mohenl ofthe coil.
A cnculd conducring loop 6f Bdius 0.01 meter caries 2 ampere cuftnt Find lhe naeneric

30. &q i r6rcr d fu{.rr d frSlli ot $qsr5t nq Esd c,srdri6 Er q, gq:r
d]Ht
Explain deviarion md dispesion ol liehl thrcush o prim Md dedue lhe tomla ot its Eftaclive

IICFIT (OR)

w snr&q Wslfi (qqq+6) n cfrhrq 6r ffiir fu{lr qYs arr @ nsn {Fd
qndi !'{nT a \I, lr,rFin ,+fuq rqft' c"FE ae CF dl {--q fl q, ?.r -E

dl
Draw a ray diaslam for the fomation of imge in m aslrcnonical relescope (reE&tine q!e) dd
ddive tne fomula for its n,gniryins power vhen the tinat iDase is fomed al ihe ledt disr c. of
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