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Please read each of the following instructions carefully before attempting questions.
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1. This question paper contains ten questions in five Sections. Attempt one question
from each Section.

{q 9r{q{ ii lrq Eisi t Eq qfi t r s-d*. 3r-Jqr'r e l5. yq;r fi-r sr-i qlfua 
r

2- Each question carries equal marks. Marks are divided and indicated against
each part of the question. Write answer in legible handwriting. Each part of
the question must be answered in sequence and in the same continuation.
nl+fi vw + r+qn sis t r yrq * 3iqj +''l lqq-fu-f, sr sFr + e-+d qrrr .i ftn-a
giiTd tm.-qT rrqr t I 3T{ sq fuqr{r d fui I qrr + e-+*. qFr s-T grn TS qrq ii frql
ql;Ir ETFq.

3. Attempts of questions shall be counted in sequential order. Unless struck off,
attempt of a question shall be counted even if attempted partly. Any page or
portion of the page left blank in answer-book must be cleariy struck off.

ewi * sTtf Ei 'rurqT s-qE€R ei wqql r qR q-ra rfr t, d qrq * rr-r 61 rTUffi s1
qq'ft qt q-o rtrt 3i{rd: RqrTqT d r s-t-r gk-fl it uml dgT gqr yB qr BR-+ 3iql
qi wsz 6q t q-reT qrqT qrftq 

r

4. Use of Log table is permitted. Re-evaluation/Re-checking of answer-book is
not ailowed.
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1.

Section I

(rsrs I)

(a) Give Poiseuille's method of measuring the viscosity of liquids. Derive

the formula used. Indicate a method which could be employed to measure

the viscosity of liquids at different temperatures. 10

ilco qilefr e1 sqr*n s) qTqi q1 m-{Eq€ 41 fqlsr dfqq r eq*q f*-q .Ta. W
q;1 qr.d qifqq I qfi tfr frfq 61 {ftf, qfqq ffi 3rql-3ilf,rr il-qqril q{ ilet
qfl?fr +1 vqr+or 4l qlq-i + tiTq fitqlfqfr t*-qr qr sq-or t I

(b) In the Michelson Morley experiment the wavelength of monochromatic

light used is 5000 A. Wtrut will be the expected fringe shift on the basis

of the stationary ether hypothesis if the effective length of each path

is5m?(Velocityof earth= 3 xI04 m/s andc = 3 x 108m/s) 10

qrl*'w{ qid qq}rr q sq-qJl t*q rq qlnm.}ifa-fi eql{T 6i dlTed

b000 a t r qR tr+d6 qq E1 eqrfr ff 5 d-.r t, fr frqr {rr{ qk+-el-{r

* enqn q{ 3TmqriT FFq frTE fli *fr ? (gedl q-r +r = 3 x t04 fr/Q,

c=3x108qlR1

State and prove Bernoulli's theorem and mention some of its important

applications. 10

q-iTdt * q-nq qT quf{ Eifq\ dqr qrfud a}fqq 3fu g€-S qo q-6-dxof 3r-Jrdrit

q-r 3-a+q oifrq r

The pressure of air in a soap bubble of 0.7 cm diameter is 8 mm of water

above the atmospheric pressure. Calcuiate the surface tension of the soap

solution. 10

(a)2.

(b)

0.2 +* qrs d €rgq *' g-d-gA i a* Hl (qfq qrgris-dq rqrq * g-q{

3 ffi qrqi tr qqq + =11d
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Section II
(Errs ID

3. (a) State first law of thermod;mamics. Give its physical significance. What

are the limitations of first law ? 10

g-qnRffi1 d sqq fq-did ql quf{ dfqq I F€rfiT ,tRq' F6-s <ifr\ | qsFr ftrgid
q1 qiqd RT t ?

(b) A Carnot engine whose low temperature reservoir is at 7oC has an

efficiency of 507o. It is desired to increase the efficiency to 707o. By lnow

many degrees should the temperature of the high temperature reservoir

be increased ? 10

10

{qrq fiie fql+rur 4 .dim * frqq ei1 {*q ti qrsr qifqq r kurqq f*. -siq.

sr ls6mr s-wT: qt{ * f€-6rd *t R-qt{ * fueif, +J oq efu sq il@
€tqT€'it qi q{trf,r t I

(b) A system consists of 5 particles arranged in two compartments. The first
compartment is divided into 6 cells and the second into 8 cells. The cells

are of equal size. Calcuiate the number of microstates in the macrostate
(2, 3), if the particles obey Fermi-Dirac statistics.

qm q-rfr gsn' fq-€-ml sq mqqn qETr{fq z fsfr Af€qq q{ t, if 507o *1 (amr

t r qo Eqrdr sl 707o ffi q-.ari * fdq qifffi t r rq dFrr{t=t qcTryrq g ilqqn
el tcrt ffi n-*. q.drqr rrrqr EGq ?

4, (a) Briefly explain Planck's law of blackbody radiation. Show that Planck's

law reduces to Wien's law and Rayleigh-Jean's law at lower and higher
wavelength limits respectiveiy.

q-* wrel i d fa*t ti q-qnpra b q-ur tr -rad H q1 6 qlRrfircii ii frqrfdd
fryq 'rqr t 3it{ {s{T 8 EF}RHTeii ti r *tM srrFT 3il.FR si t I iR
(2, 3) i qT{*]€zs q1 {iwr 6l rppa q1fuq, .rR oq srtr-fsrTs qifioq-si

10

sl q€Fr q.G t r
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Section III (

(Errrs III)

5. (a) What do you understand by damped vibration ? Obtain an expression

for displacement as a function of time for a damped oscillator.

Discuss the effect of damping on the natural frequency of the

oscillator. 10

s4eqFild 6q-{ t 3Tp1 sff qq-{A t ? gqr 3reqkd +ff{ * feq srq * gfi

sd * Fq ii fq€Trw + fdq rr*. aiq+ srq qifqq | +f,{ si lTFfd-f, qTTffl

Trt epqq6 * yqrq q{ qqf e}&q r

(b) A single harmonic motion is represented by the equation :

!=10 sin(10/ -n/6)

where'y'is measured in meters, 't'in second and phase angle in radian.

Calculate the :

(t) frequency,

(ii) time period,

(lll) maximum displacement,

(lu) maximum velocity, and

(u) maximum acceleration.

qfi q{TT eq{e .lTfr 41 {qt-filT HfrT RrfqT TqT t :

10
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6.

qd 'y' ql qtc{ if qqr qfil t, 'r' 6J Hs i *{ q-cTr *tq tfu-qq t t
rqqT sifu :

(L) 3Tr{fu,

(ii) q{q 3rqfs,

(;;;) efrr-*-aq k{enql,

(ru) 3Tftlsdq +.r, 3iR

fu) 3TRffidq H{ur I

(a) A particle is subjected simultaneously to two singie harmonic vibrations

of the same period but of different ampiitudes and phases in perpendicular

directions. Find an expression for the resultant motion and show that

the path traced by particle is an eclipse.

\s' qur el qq. Ei 3{qf-tr * qi qfi-m q.qq * srrr qs qrri f6-qr qrf,r t, AfdF-{

e-q_dE ffiTreif i Anro 3Trqrdt 3t{ qwit * frq I qFprrfr .rlfr + feq \,*. diq-+.

eIR 4ifqq 3fu Efliqq fo" oq ERT q1r drTFl rf.r1 qet qp 6f1_r t r

(b) Two vibrating strings of the same material but of lengths L and 2Lhave

radii 2r and r respectively. They are stretched under the same tension.

Both the strings vibrate in their fundamental modes, the one of length

L with frequency v, and the other with frequency vo. Find the value

of the ratio vr/v2.

10

10

qfi E] gtqrn * A FiRn dR Afu-{ # r, ei}< zt ii m-qfl, fz-sqr zr etr

' tr d q6 El d-{rq * d6d S-d gq tl +ii nR 3{qi q}f6s +s d EiT{ 4-G

t, gq; ffi l ti t q*. 3rT{rr ur * qrer 3t{ w-{T sTr{fa uz * qIzT | 3rJqrd

vr/v, * ulq vro elf,qq r
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Section fV

(qrs Iy)

7. b) Describe the construction and working of Michelson interferometer. How

will you use it to determine the difference between wavelengths of two

D-lines of sodium ?

rflF*wq ia*i-fr-a 6 6ffi1 sTk qTd ql quf{ e1fiilq | *fsqq * d si-€tq=it

* ffi A fiq sFilt q1 frqfR-d Fri * leq errq {€-sl 3q*Ii s-A sin ?

(b) In a Newton ring's experiment, the diameter of the 15th ring was found

to be 0.59 cm and that of the 5th ring was 0.336 cm. If the radius of

the plano-convex iens is 100 cm, calculate the wavelength of light

10

10

10

used.

qr+ ft.r * n*,T if, rsd frr e-r qrq 0.59 tfr qrqr rrqr *t sd fr'r Hl

0.g36 tfr qr t qR sq-st-q tfq qi fr-eqr rOO tfr t, ni gqft ftq Trq !.5Rr

6i il'rtd ql rqql eifrq t

8. @) Fraunhofer diffraction is obtained using single-slit. Derive the expression

for intensity distribution. How will the diffraction pattern change if the

slit width is reduced or increased ?

ffi-{ ffiq qdn-f,-kc q.r sqfrq o-c$ srq fq.qr qrar tt ntxo ft.d-{lTl d-

fdq aiqfi eIR stFqq I qR ftTc ql fu Hq A qrfr t qI q-6 qrai t A

ffiq q6-q d-S q<lo qrqn ?
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9.

q+. Mq g-m-fd !.h.I{t 40 qF*t{ ffi * \r*. *6{1 3Trqdq ffi'sd t lwcar

t 3*{ 'hflo.n g-fr-fn e.Frfl * sq d i{-fi-irdT t r qR ffi{Td +.r er*'fmi-q

0.00004 t, A 3ilqfri-d lzh'nT q1 dW sT qdT drn{q i

Section V

(qre V;

(a) Discuss the different components of a LASER. Describe the working of

CO2 laser using energy band diagram. 10

q-*. a-q'{ * An+q qzEif q{ qqf dfqq I s-qf d-s 3iliq *-1 3qfrrr qr$ Cor

+ql * o,d q-r erh *1fqq I

(b) The wavelength of emission is 6000 A and the coefficient of spontaneous

emission is 106/s. Determinc thc coofficient for thc stimulatcd

(b) A plane polarized light passes through a double refracting crystal of

thickness 40 pm and emerges out as circularly polarized light. If the

birefringence of the crystal is 0.00004, find the wavelength of the

incident light. 10

emrsslon. 10

10

erq-ft si d{'rtd 6000 A t srh eEq BNfi ql IUTi6 106rfr. t r stfu-a 3ffidq

* fdq 1ort6 frqfRn qifqq 
r

10. (a) What do you understand by the terms acceptance angie and acceptance

core of an optical fibre ? Derive an expression for acceptance angle in

terms of refractive indices of the core and the ciadding.

q6fi 3ime*-f, rfi'rfl{ + *finT ql"r ft 81q-{uT 4k t 3trq qqr €q-{A t ?

st sih qdfu * 3rq-q-fr*. q"-fiiEit * {iili i rqts{uT qinT * leq q*. aism

yrc elfqq r

ASME-21-P}TYS_I P.T.O.



(b) Calculate the numerical aperture and acceptance angie of an optical fibre (

from the foilowing data : 10

p1(core) - 1.55, and p2 (ciadding) = 1.50.

FmFofun sriiisi t qq. srmes-d rnrfl{ * risirq+ qrdl st{ Etf,{xT qluT

aJ rtumr qifqq :

Ii1 (4t{) = 1.55, *t pz f dkql = 1.50.
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