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Note: Attempt flr'e questions. A11 questions carry equal nlarks. Question number I is compulsory. Ansu'er any
tu'o questions lrom part I and two qucstit.rns fi'om part Il. Thc parts of the sarne quesliols tnust be ansrvcred
together and musl not be interposed between answefs 1o other questions.
In case of any discrepancy in the English anci Hindi versions, Englis! version u'illbe taken as filal.

Eq-tft: qi{ q€a 6a. of zraft d si6 rra,d }: Ted d@r r sIGrErd *l anar r * E} ueal am arra z *
E] sed tnr rtr{ tr uo qea d zreft siet o.r siiru E6 z{rE tr uo qea * aiei zD'r rc.€ qst s'ea d siefr

d atq a d qrlr
sR siffi *1 ftd kd-{'r fr d'€ ftruiurft a, a} siffi kcg"r aift-a qrar dTc-rn I

(cl

(d)

l. Attempl any four of the following:

h-da fr n fu-€i arz d san fiffi ,

(a) Write down and cxplain Bernoulli's equation. Using this cquation discuss thc principle of thc

E-ffi e-#o-t"r ftftf,S E {ffgrg} r gs trtrowr 6T sq-*ot 6-{e gq, aqr-$ u-ero * sqE
-A-nA\(,|)t crt t{r<{| cDllul<.{ |

f) Identify lhe following Ga1e. Give its truth table and explain the same.

kafrfua EIr (*d) 61 q-a-drfrii r gc{frl ss srnoft ffffi 3Tk sS urgrg} r

l6lcslr4 I

(b) Describe the principle of equipartition of'energy in 'f hcrmodynanrics. Using this principle, discuss about
the spcci{ic heat of diatomic molec:rlcs.

sq-ufrrat * E6f d lra-siiqda d fu-€id or a"i-a 61ffi r g{i fu-dia 61 3ufra sr} gq ftvralgfro
3TE3* 6t ffirs sqT 61 e'r@r +tR r

Write a short note on the principle of holography.

M d Rrgid qr s€ ?iQiw ftlquft ftftalr
Find out the value of currcnt flowing through and the potential differencc across each resistance and also E, in
the following circuit. Assume internal resislance of the two cells to be negligible.

fra qfrqe d [+cF qfrrSE fr ca zfi Erl] 6I arra $ts rsd er€qr-{ frerdr{ s}E E, aft ara dffi I d
ffi o.r 3{idF6 q?r}q aaru-q arFr} 

'

tr--l-

2av

t) Giu" a classification of the following fundamental particles: photons, fi*, P, € , [, V.r tl r I*. Also state

which of these are stable and rvhich ones have finite lifetime.

fua qa+1a osil 6r uo ofio-ror ffffi' 6)dd, T*rp, €, il, v., p-, I* | erd aft d-dr* fr ga-$ * s)a
* ft€rs ts 3fu b-d-6,r 3nE6rd hRqa t r

(4x7.5:30)

iift of an airplanc.

vd A fu-€id
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Part -I (aror- t )

2. (a) Aman whose mass is 90 kg is in a lift ( elevator). Determine the force the floor of the lift exerts on

him when ( i ) the lift goes up with a uniform speed, (ii) the lift accelerate up to 3 ms-' and liii; the

cable of the lift brakes and the lift falls freely.

p6 efra ffi da* so b.qr B rrc6fuw (Eftt}dr) fr t r ca qm.srf dH Eil fuE 6T sef ve qfu
q{ ddnrT B q-dfu (i) ftw E6 ?rrfl=T drft A sqg 6rff t, (ii) ft€ 3 aft.t.-' d sqs o1 3il{ dPd *e B

3ih (iii) ftw or rwr (ae) qi drdr t 3fu frw E?iT 5q t *+ Frr& B r

(b) Consider two frames of referelce S' and S and assume S' to be moving with respect lo S along x-axis with
a velocity v. Using Lorentz Transformation for position coordinates and time, obtain expression for
velocity of a body as measured in S ' in terms of that measured in S.

d H{er dd S's S +1 sqErEqr dffi ** s'+} S + w*a x- 3{€T * srgfrer vi-q r} arftefi-e anFr} r

frqft tr{sil s}tr o'rd (*-r+) d ffi-du u.qffi or sq-*dT o.-c} gd, Fis + S' fr a* aT* a-n A ftr}
dis6 Si flId dri +rI * rrd d cFd otffi r

c) Consider two observers O and O' such that frame of reference attached to O'is rotating with an angular

velocity O) rvith respect to the tiame attached to O. Otrtain appropriate expressions for acceleration of a

parlicle as observed by O in terms of that by O' .

5;e+ srFrz A d iqro1 ou?i o'+t sqqr{w o1ffi fu o' * ?{TE gs,r frter .iq od z+rq @ ft{er ri* *
$rtei tr6 6Mq *dr (o* q"fa 6-{ Tdr B r oazr if}ra rro s'sr $ sr"r * frr} o'am iRra azq * qE

fr uo e"io qrq 61m r

(3+3+4=10)

(10)

(10)

(10)

(4+3+3:10)

- (a) What is a Carnot cycle? Deduce an expresslon

temperature T, and Sink temperature Tr.

or{ srgoa m. t r *d d arq Tr d *n +
ais6 6t g-€Ff, dH r

for efficicncy of a Carnot engine working betrvecn Source

nq Tz d aq Err'*t-d !-6 od gd-d o1 Eeffir d ftr$ tro

(b) Make a qualitative sketch of Maxrvellian distribution of velocitics of gas molccules at two tempcratures T,

ancl T, (alsume T, > T,). Decluce expression for root mean square velocity and calculate the same for H.

gas (given k : 1.38 X 10" J/K and m,, : 1.6?4X10" kg;.

A ilq1 T, E T. ( T, r'T, qrfti*) q{ Jflr 3{E3* A ffi A ffiq ftffi{sr 6I gen g'Trtr-o ffifl qar5S t

aof arwqa d ftr$ eiqo ss;a +1ffi 3n-{ H. *s d frr} E?T6t arqai dffi (Fc'l}k:1.38X 10"

J/K ancl m,' : 1.674X10 " kg;'

c) Using Debye model, obtain an expression for specilic heat (at constant volume) of solids fbr temperatures

much below Debyc temperaturc.

*og 5*r 6l sq*rT €-$ gd, M * frr} €-dtg ilq S {ga ?E-rT arq} q{ frRrq:wr @-+a aaeaa w) d
ftr$ uo aiq-o HE otffi r

l6lcs/14 Cont.
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4. (a) Assume a particle of mass m subjected to an elastic force and a velocity dependent damping force. Let this bc

applied upon by a force F : Fu cos(rrlt). Set up the equation of motion for the particle (solution is not required).

Write down the expression for velocity amplitude of the oscillator (no derivation is required). At which
frequency ofthe applied force does the energy resonance occur ?

mdaft * gep oq of 3iqqnry dffi ftn-s qr E-6 TdreeT Td ft{ fur q{ Bf{ ft-ri{q trc{ ErrIT d r erd s'qt

E6 dET F - Fu cos (ot) oun drFr+ | ooy $ ftiln drh or s*oz"r refifud +tFr+ (aa o-+* qft 3rrdeqo-dr a& t) r

g+ dke d ilar srrst-d * frr+ r'6 €iqs frRil+ (qa-a o.-{e +t 3rfEeq6'dr d4 B) d} g} qd et fu-€ 3tr'{ftd

qE s-of sl-g-"rrE sfra *dr t r

@) Two transverse of simple harmonic waves A and B (of same frequency) of amplitudes 5 units and 2 units
superpose with phase difference (1) nl2 and (ii) ru. Obtain ratio of the intensities of the superposed patterns.

s To-rgs *s z gorgm t 3{Fnfl} +t d srEwer qrcd 3Tr+ff asi e s B (tt6 * 3ir-{fta ot) (i)r/2
*s (ii)n S o-sra: d z+reT si€qrifud +e tr d s|ffid qfrr6qT * d-{dr3fr 6'1 3rgq-d crrfr 61fril}r

(3+3+2:8)

c) A diffraction grating of width 2 cm and having 20,000 lines is used in the third order in range of wavelength

55004. What is the smallest frequency interval (in cm ' units) that the grating can resolve?

2*.8ft. +S 3*"{ 2o,oo0 }sB* of uo ftro-*a drkor {eq dE fr ssooA a-ffid of wrs * rga
a* cr* ts r sn-gk 6-r qncrT 3id{rd (ffi-' Fo-rS fr) wr t * drkol ft*Pd e-* so-ft B r

(d) State two special characteristics of the LASER source in relation to an ordinary light source. Briefly explain horv (2+4)
they are achie ved in a LASER source.

u6r{rsTraru-o:erdad?iqafduo+d-{*dSdftRreaqpilo-r6erdqr1fu+rd*qfrE-d-flrg}fuuo
Aq-r gtd d qo fu-s+ s6ru qTw fu-i qri B r

(8)

(8)

Parl -Il (anot-z)

5. (a) Consider two parallel plates lvith equal but opposite charges. Using Gauss's law obtain the electric field in
thc rcgion bctrrcun thc trvo platcs,

(10)

o-n-e-a q-€ ffifr sirN ErS * Trdriff{ qQebri at srqerr$rrT qffffi I ilrs$ d ks-ff a;r aq*dT ir"e
gA, d qF-@T3fr * ata d et{ d fr-gd *x srw *1ffi r

(b) Colsider a current carrying thin rectilinear wire of inlinite length. Obtain an expression for magnitude of the (10)

magnetic fie 1d at a normal distance R from thc wire.

^-:---:--t-:'-ztTdt$qdrs6t3ftrErcqrEffftil"aMarr*q-drtrdd?*draI{dsrflrdrkoqSnqs5loto C.l6itE (I) Uctl

T@otq &d A qfupr * ftr+ tren dif,fi qrd affm r

c) A capacitor of 0.001 pF is comected in parallei with a 2 mH coil of resistance 0.5 f). Calculate (i) the
liequency at which the current lrom an AC source to this circuit is mininurn and (ii) selectivity of the circuit. (5+5)

0.5 o qft,ier at uo 2h. ffi e--s$ * s-fria-{ qfi * g.F o.0or arg+} fit-s or ?iEntrd fr.sT cl-dr

* : arq-;n ?btH (i) rsi ergFa Eft fu-s q{ uqr u.S. dd i gs+ qftqq fr €mi qd-dfi t 3*"{ (ii) qftqel

+1 a-q#+ar of r

16tCSn4 Cont.



6. (a) Describe Ral.:an effect. Expiair lhe sanre on the basis of quantized nalure of energy stales. (z+fi)

t-{ci t01rc s1 ssfd atffi r 3;qf srqqlsil of @ii6 u-qft d 3{TeI1a q: gaol a-rgn"g* t

(b) Soive Schrodingcr cquation for the particlc in onc dimensional potcntial lvell ol'width 'a' and infinite dcpth

and obtain expression for the energy values of the parricle . N{ake a sche matic sketch of the wave filng1i6n5 fnr

lirst thrce energy states in thc potcntialwcll. (6+{)

ff 'a'q g;lcrf ar€?'r€ d €-$ ffiq furrq qg d a-o tn"ul 6T dBaes zr*tnwi era otH i}}-e

6q A Fqf aml A frr$ aiqen qrw +1ffi r ftarq qv fr q4fi d-d sqf Tf,$ d ffi a-rrT qttrd 6r

fr6 3flte q-a€g 
r

(c) considcr thc nuclca: rcaction

ont * nrU"t -- orMont + ,oKrt'u + 2 ont (t0)

Calculate the energy released (in eV) in the fission of one nrt)"t nucleus fmasses (in am*) of

nnt , rr[Jt'", r,l\{ott ?rd.,13"" are 1.0087,235.A439,97.9A54 and 135.9170 respectively].

gr arfhol+ B-qr aff 3{elqr{ufT 41ffi |

ont * nrU"t -- orMont + .oKrttu + 2 ont

r r235--J>- -:ucp or\r 6rrdrc., * fr*i-ga d GI6?* s-of (eVfr) q* arqai"otftr& ["tt,rUt",orMontqrrKrttuEff
zidF{qi (rrrall5fr6 zi6fr €o.r$ fr) o-aer, E 1.0087,235.A439,97.9054a 135.91701.

7 a). Discuss the lbnvard and reverse bias condition of a p -n junctron diode and drarv the characteristic curvfl

lxplai'cutin(orthreshold)voltage ofthediode. 
rrvrr urvuw s'u ursrv (6+4)

!6 p -ndfb sr*s +1 srq q qeq 3{}raR F-rs-lr) ftqFr*l o1 qrwr dH si-{ 3iftrdrfiF:F {€
Sfrrlrsr*s A ftl} ofu (ur ffi) +ffir sreTglr

(b) Giving a suitable circuit diagram, explain the u'orking of a common emitter transistor amplifier. Comment on 
(6+4)

the features of its voltage and current gain and input and output impedances.

tr6 e-€fud qRq?r fu{ to-s tro =-€-*6 
garqhg gh'€?" q-q€16 of orffi s-d-gr$ I g*rot EtffiI

q qrgr mfur 3i-{ B}eft E Crdfa cfrrErEret} d aeToil rru ft'Eqsft +1H} r

(c) Explain the working of a bridge rectifler circuit.

116 ?tg 1M qfrqq efl 6rffi srrgrgi r

(10)

16tcsl14


