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PAPER · I 
SECTION A 

1. i\r~<wor ~ny four oftlu> followutg: 

2. 

(l(l l( 4= 4()) 

(• ) l'wo "J)OCC •hit>• :~rc muving with a relative speed <lf 0.5 c. Cnlcul~tc Ute speed or one •hip 
with respect 1n eanh to ovennkc the other whose KpotO<I with respect to the eanh is 0,9 c, 

Cb) Describe lhe principle and working of a gyroscop¢. 

(c) Show with s imple <:;Xperimental sdtemej; how the reading and writing of :ut obJoot can be 
a~mplished by 1uing holographic lecltnique. 

(d) Write down Ute rclntion between Einstein's A-and B-cocffici"'llll. What is ll1d physical 
process th3l corT$po nds to the J.-\ .. coafficient7 

(c ) 

(a ) 

E.xpl:1in cluornati-.: and sphel'i-c.al aberration. Suggest tl1a ways to remove t11em .. 

What is the physic~ I signi11cance of the centro of ma><'l How f.1r is the centre of mass of the 
Earth- Moon system from lhe centre of lhe eariM Use the li>llowing data: 

lv!Ass of Ute & rtb ; 5.98 1014 kg 

M O!!h< \>flhe!) loon = 7.36 tO" kg 

DisL1nce bclween Ea11h nnd Moon ~ 3.82 x L08 m 

( 14) 

(h) WMl ;u-e holonollUo :md nobnolonomic consiJ·..inls? Giv~ ao example of ench lcind. flow 
does one incorporate oonstr•inl• in lhe geneul ized CO<lrdinoted? Mention the importonce of 
genet"3lized coordinates tn descn'blng ~1e motion of a system of particles. 

(13) 

(c ) l.lsing Euler' • e<tualions for force free motion derive "'' expre.sion fOI' tlte precession 
fi-cqucncy of • S)1UJuruical rigid budy, 

(13) 

(o ) Give o brief ~ccount of Michelson· l\lorlcy experiml:nt and ils lntp.tic•lion; . 

( 13) 

(h) Define nodal pltttll,. vf o lc!lli S)'!ltclll. Arc lhC)' alwnys dilJcrcnt fi·om Ute principal planCli? 
CoJnmenl. 

( 13) 

(c) An c><t<nn :.l drivir•g force with angular frcxtuency co acts (>n <m oscillnting ~y~lcn1 wiUt nnlurnl 
•ngulor &equene.y ''lw). When does lhe omptitudc ot' the syotem becomes maximum'/ \Vhot Ill 
this condil ion !mown as'/ 

\Vby oin:uJl. ik:~ ignerg moko $ Ure lhot none of tbe notural frequencie$ at which o wing ..:llo 
vibrnte matchc• the anglllar frequency of engine AI A cruiJ!ing <peed? 

( 14) 
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4. (a) An ~ir tis ht chamber 5 em l<mg with sb ss \\ indows i• rtaccd on ooe onn of a Michelson 
interferometer. Light of wave l'Tlflih 5(K) nm ill used. The air I. being s lowly evucunted by • 
vacuum pump. While the >ir i~ being remova.l. GO fringes arc obsctvcd to pn.<s tbroush the 
view. Find lhc rcft .. ctivc incl<>x of air "t olmO•phcric pr¢8 sure. 

5. 

6. 

1. 

s. 

(1.1 ) 

0•) Wby docs a dit'frnotion gr-ntinglto~ closely placed rulings? Wby is itnt::et:s$01)' to have • l•rgc 
number of rulings? 

Find tlw >cparution of two poiull> otl tlt~ surfaoe of the !\ loon that ""n t,., ban:ly t•esolved by a 
S.08 ru ldescop~>. r\!SUfilO tJwt the dislJlnCe i.. dol<lii1lincd by diffraction effects O.Jid the 
w•Yelength of light used is 565 om. Al<o given i~ the dist"occ hctween Moon and Earth = 
.3.82 L08 m. (14) 

(c ) In a ruby b scr, \\h~l t•olo is played by Cf}U,1 llxplaio witlt the cn•'<gy-lov"l sch~:rno. tht> 
workjng of a ruby laser I 13) 

SECTION 8 

Answer nny four orthe following: (4 x Hl = 40) 

(• ) llow do you u.~ II•~ hysturis curw to ••lccl the malarial for the construction of 

(i) l>o:rm:menlrnttgnct; 

(ii) dct:IJ•ttm$gttcl. 

Cb) A cube of side a h...s n chnrge q at Cllch of Jts comers. Cnleulate the pohmlial ~uc to these 
chorl!e~ ot the ccutrc 11!' Ot.c "ube. 

(c ) \Vha1 do you understand by vecJor poLential? D isc.uss its si_gn ilic..1nce. 

(d) \VItnl i• ChMJdmsekbliJ•limit in uslwpbysics ·:Explain brieOy U1~ fonnulion of u " " ullw1 •tru·. 
(c) Using Fresnel's l!.llalion . obtain the ""ergy fraction reflected hom a glass surface of refractive 

index 1.5 at non11altucidence. 

(•) 

(b) 

(c) 

(3) 

Doscn'bc th~ mo010d of olcctricnl imago. Llsu Ut.is method to calculate the potential du" to • 
conducting sphere placed in a unifonn electric tield. ( 14) 

Find tlt~ .:.xprt$sion for Ut<l fi"ld at • poult on U1<: uxi.• of nn " lectric ~ipolc $huot~d nt • 
d lstnucu d from lhc> centre of the dipola. ( 13) 

11t.t tuductuncc of n circuh h< 20 ntH and its rcsist:~ncc i.' 20 'lhrns . .-\ S(l cyule c.m,f, is 
appliod to it, Cakulate Ute valueos of the impedaott ~nd phnse OJI&lc. ( 1.3 ) 

Explain d1e phenomena <rl' rellection and retbction ul' electrom~gnetic wnves at lhe interface 
of non-conducting mc:di:t.. I 14) 

(h) Who! de) yon understand b,v Pointing Vect<>r? Calculnte ft•~ t:lectric nnd magnetic fields at the 
snrf.•ce of the sun if the power r:tdiated by lhesun is 3.~ x 1016 \V und the rudius of the s\m = 
1 x Hl"m. ( 13) 

(c) \\11111 1 is blnck bod) rocli:t.tion7 Outline the main i<le:t.s put-li111l1 by Max Plancktu eKplnin it. 

(a) 

(13) 

Obtain l\b.xweli-Boltzrnann disllibution of moleculor velocttio• of a parfecl ga.;. How does 
llt.e distribution chonge with changing temperature'/ (2(1) 

(b) Outline Dobyc ·s tl!Cory of sp1>0ific hoot of solids. Comporo it. merits J.Dd dcmcl'it.s in relation 
to F.insteiu's theory of ~pecific heat, (20) 
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PHYSICS 

PAPER - II 

SECTION A 

t 

I. Answer any four oflhe following: 

2. 

(n) How doe• the cb ss ic.n) Hnononlc oscilhotor diftbr from qu:rnlmn ,nech:micnl Harmon ic 
uscill•wr'l ~;.,,,., ;n . 

(10) 

Cb) Calculate the de Broglie w:•velength ofllu:miJIJ neutrons at ~uoo K. CK ~ 1.31{ ' to·~ JI"K ), 

(10) 

(c) Define •ngular momentum. Write the.:xpression for Lhe angul>r momentum operotor and the. 
cotutuutnliou relations of angulru momentum. 

( 10) 

(d) t\n electron and a pholOtt boU1 llnvc momenta of Ll) Me V'C. l'iud lh~ total energy of e:Jcb. 

( HI) 

(c) Oistingui~b b<:twoen Ouoresccoct• and plti);JpJwrcsccute. 

(a) 

( WI 

Do1iveexpressions for Lime iudcpendenJ nod tim• dcp<.11d~nt Schroding<.T w:•vc <Xtualion for • 
f ree par1ic.lo. 

(20) 

(b) \Vhol is WKB approximation'/ Calcuble U1e lronsilion probobility of a panicle lhrough a 
potential barrier. 

(20) 

OhtaiJl Schmdinger e<JU>licm~ t<>r HydrQgen atO)m in terms of' .~pherical polar coordirtah:•. 
Wbal are U1~ advnni:JJg"'' of\\riling Scltrodinget· cquati<Hl in spherical pol•r C(>Ordin31eK'I 

(20) 

(b) Explain the J.J coulllin& and l.rS couplin(! •chcmt::! and disco;s I heir applicativns. 

(a ) 

(20) 

E~<plnin tbe salient features of Rruuan effect and diswss how mol~culllt' structure cau bt> 
obtoincd witl1 the help ofRrunan Spectroscopy. 

(2()) 

(b) Describe tl1c ptinc:iplu of Nuclear Magnetic Rcsonanc., (NMR). How Lande ·g· filclor !. 
derived ond u-ltal informotion is obtained from Lande '!!' f.1ctor'/ 

(20) 
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SECTION B 

5. fo) 1\n,.•wer any four oflhe following· 

6. 

1. 

8. 

(a) Fmrn the Dinding Enc..-g) eurve eXplain lit~ nuclcnr .foss ion ond olltlcor ru.•ion. 

(I()) 

r b) c~lculate Ute recoil energy of Fe" nucleus whon it emit~ a J:!amrna phoum of 14· KeV energy. 

(10) 

(o) Whol is Ute mechanism ufCoopor poir fonnolion in superconductors? 

( [(\) 

(d) Distinguish bctwcenHndrotlli >Jtd L<:plons. 

(10) 

(e) \\lui i• the cffcc.t of Jh:d bao:k itt nn amplifier? \Vltol is the minimum feedback factc1r and dte 
nature of the fe<ldbock rt<]uired in onler to t:onVCJ1on amplifier of Sl'in 10 into on ogcilbtor'? 

{10) 

(a) \VItnt nre magic numl>e"'? Discuss I be ••lient leoture> of shell model of th~ nucleus. 

(201 

(b) Clllculnte the spins and parities of ,He' and 1 ,t->"' ouclei. 

( It!) 

(c) Describe lhe nuclcor prop<lrlies thol cannot be explained by shell modal. 

( 10) 

(.) Disc u.s Ote Gellman-Nishij unn clnssificntiun uf elemcntnry particles. 

(20) 

(b) E.xpl~in the Mei<ner effc:ct ond lhe Jorephson cftecl What ore Utclr 3jlplicnfion> on 
supercunduc::1.on'.' 

(20) 

Stole the De Morgan's laws . Show lhnt the - wAND logic circuit works as -ve OR log.ic 
ciJt.uit. 

(20) 

(b) Whll is a Solar cell'! Discuss its structure. Explnin ho\1 a Solar cell gols forwal'd ltittsed who:n 
thu light fills on iL 

(20) 




