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Note : (i) Attempt five questions in all. All questions carry equal marks. Question number 1 is

compulsory. Answer any two questions from Part-l and two questions from Part-ll.

The parts of the same question must be answered together and must not be interposed

between answers to other questions.

(ii) ln case of any discrepancy.in the English and Hindi versions, English version will be

taken as final.

i6 sqrq Br [fi frqr 1 erM tl+c : (i) W frq qeq Ef, dfrqr q-fr qtql fr a

qr{t-t t * qerl dp[ Ir,T-t.l t fr qril sr trd-{ fiftqr gd qeq fr Hfr siqt sr sfl{
g{ met fifrqr gfi qaq * eiqt fl snr gut uu fr eirt * qeq q il wilr

(ii) qR oiifr qq k{ BT"r i'+{ ffi d, fr ei}fr E-qrv orftq qmr qr}n

1. Attempt any four of the following : . [7.5x4=30]

FrqRenqfrffiqR+s61 fiftq:

(a) Show that for a conservative force F :

af{q fu qd ficfr qo r* frq :

VxF=0

(b) Discuss the first law of thermodynamics.

sqr-ITRrfr * wrq Fqq fr Eilqqr fr&qr

(c) What are coherent sources ? Explain with one example.

sfl Hcr-s q]a flT An t ? gq sqr6{q qEf, {Trr{qr

(d) Find the ratio of Coulomb electrical force F^ and the gravitational force F^ between two

electrons.

A qA-+gfr * qeq qf,q Bgn eo F"iM gt_dr< crf, Fsmr ergqTd Fffirqr
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(e) What is Raman effect ?

{f{ sqrq flT eaT t ?

(f) Write a brief note on band theory of solids.

ffi + q-".. G"s) R-€t-f, q( s{ T|RK M Rfuqr

Part-l / qFT-!

2. (a) Discuss the force-free motion of a rigid body. tlol

ffi g-a R-s fr qf,-5ffi,rfr fr Ba-fiT dfrqr

(b) State and prove Carnot's theorem. [2+8]

snl qtq {i E&q dfqq qq $rd fu-c dfrqr

(c) Explain the difference between Fresnel and Fraunhofer classes of diffraction. t10l

*ild qq snas{ Tt + Errf{ sr orf,{ HqHr-{ql

3. (a) Degc;ibe the Michelson-Morley experiment and discuss its negative result. [2+B]

q{+ffi-{-ffi qq}r {i q"h dfiq dptT qH-+ ftqriqfi qRunq fr qrqr ffiqr

(b) Prove thermodynamically the following relation :

g'qTrTRd BfU sRT ffie( Hkt-.€i fr-s frftq:

Cn-Cu=R

(c) Derive the differential equation for a particle executing a simple.harmonic motion and

discuss its solution. [6+4]

HTf, eil{d .rfr s{A gs s.q + Rq r{ elEqs ffi+.iq €ilq dFN qq {s+ 6f, fr
frtqqT dfrqr

4. (a) What is coriolis force ? Explain its origin in a coordinate system rotating with

earth. [4+6]

dRoTfuH qFI flr Et-dr t ? Epm fr srq Wiq sG qq ffir iH q qH+ q+rE fr qrqr

t10l
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(b) Discuss the law of equipartition of energy.

6-qf + wEETw{ Fqq fr qcq dfeqr

(c) What are the characteristics of a laser beam ? Describe the working of ruby laser.

[4+6]

qd fr'n{ B-{"r fr wr EqM A-ft E ? Gfr fu{ m nffi mr ffi dtqqr

Part-ll / qlrT-ll

5. (a) A parallel plate capacitor has plate area A and plate separation d. The space between

the plates is filled upto a thickness x (<d) with a dielectric of dielectric constant K. What

is the capacitance of the system ? [10]

gd Hqmr-fr-c {iqrRr q 8E k{trd A dpII frc qreffl o tr iqJ frd + qsq sr frfi
RIFI x(<d) M omrrtgd{ K+ wa-g(fr qntr ft.+rq fr qTRdr flrB ?

(b) lf the uncertainty.in the velocity of a particle is equal to its velocity,.show that the minimum.

uncertainty in the position of the particle is equal to its de Broglie wavelength divided by

4x. t10l

qR ffi sq + t.r q efiiiqoor w-+ }.r * quqr t, fr Eef{q fu +q m R-eft E

qq-dq efiftqoor 4n ERI furTfro sn-fr E qFr-ft dtrrtd fr qnqr *ft Br

(c) What are logic gates ? Explain with one example. [5+5]

ild-dR HT Ail t ? qd tr{r6{ur sFo qrflrEqr

6. (a) State and explain Biot-Savart law. [4+6]

qrA-ETq-i foqq q qpfi fiftq qi aqrqr dfrqr

(b) Carbon-'l4 ('oC) has a half-life of 5730 years. What fraction of a sample of laC will

remain unchanged after five half- lives ? [10]

fl+{-1 4 ('oc) fr w{-wrg 5730 q{ tr ,oc * q+ qfrqet sr E[c[qT oiqT frq er{-orTg

; oqqrd-oTqRqffi-a ro qr+tt z

(c) Distinguish between intrinsic and extrinsic semiconductors.

tq qq o{qil4 oTrffi t A=tcq frtqqr

t10l

t10l
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7. (a)

(b)

(c)

What will be the condition of resonance in a circuit containing resistance R, inductance

L and capacitance C in series when alternating e.m.f. E is applied ? [10]

+"t-{q E S qmq R,trd-f, Ldqr errfrdr c+ qRqq q l-mr+ff fr. qr. qf, Eilri
q{ qRqE fr crg+< d et-d HT +ft ?

Discuss the Balmer series of hydrogen atom spectrum and calculate the value of limit

wavelength of this series. t10l

Er{Sqq q{qTg quf#q fr qrr{ q"ft m q-sil mfrq dqr {fl q"n m frqFil il&M
qil qFr Fr+rftqr

For a p-n junction diode, current at 1 volt is 5mA and at

dynamic resistance of the diode.

1.2 volt, it is 13mA. Calculate the

gd p-n TifU sl+s + frq 1 +€ q( qRr 5 frt. (Prr 1.2

qfu{ qRftq or-fifufl dfrq

t10l

fre q( 13frt.tr sr+s sr

----- x -----
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