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s{d 3lr+d.rft d ftc *u-*- *##uo tnnwr aifuqr g* sq o-r
wra sTr+d ,Tfr o-rfr gc 6"r d ilT. fr-emrc aer sof A fug aiq-6
srw dftTc r

Establish the differential equation for SHM. Solving this, obtain
expressions for velocity, displacement and energy of the
particle executing SI{M.
d qrsq de-{d s{f, sn4fi Tftrif ftrs-S 3{rdd oi-dt rhl ffi z:r t. d
dqlr< t vrw ftvrq3ilEfuit a1 qrtqT qifu\l
Explain the Lissajou's figures obtained from the superposition
of two mutually perpendicular SHMs, having time periods in
the ratio 2:1.

qslttt
Grrg +f,-{ Eqr t? ssd qrf( orm cpn to.c T.d-dr d ftc aiq6 srw
dftql
What are bifilar oscillations? Obtain expressions for its time
period and modulus of rigidity.
fuquit fu qtrrrt iiffid 1i{+t'q aQtT fugd Mt n 3nnRrd o"r o1 rrfr
crqftir{sd *fi tr
Show that path ofa charged particle, in mutually perpendicular
electric and magnetic fields is cycloidal.

qqrET

ftqrcii fu qqltiilr f+gc cen gq-dq etc if onnRn o"r or zrft qr.f
qrq-oqron fror tt
Show that the path ofa charged particle in parallel electric and
magnetic fields, is parabolic.
3rsqFr rs d frc {d-i {'$-oaq Eo< o1fuvr {s-t qc-ii-fi d rns o)
crq dftcr
Derive Euler's equation for non-viscous fluid. Obtain
Bernoulli's theorem from it.

qelttr

nelr{prldr f"ri6t V,4 ilsfi o d ftq $fu qe-< dftVr
a=Y/2rl-l

Establish the following relation among the elastic constants Y, 11

and o
o:Yl2\-l
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Section-A "qrs-q"
srfr dg-sdfu cs{ d vffi{ Vfi qr d argq t fiffir i0x1=10
Answer the following questions in one or two lines.

l. d;ftq ca er t?
What is a central force?

2. qqqri d< f{fu dq wr t?
What is centre of mass frame of reference?

3. *fieft Td F cs furftq sqi U i wr €dq t?
What is the lelation between conservative force F and potential
energy U?

4. q-ss 3flqut &i d lfiq ai51o furdtl
Write expression for moment of inertia tensor.

5. fumqqrqM @i €?
What are Lissajou's figues?

6. s{ik6rd m o.-6d t?
What is meant by relaxation-time?

7. A?T qqsr6 q, .rqT t?
What is velocity selector formula?

8. Tidq $)tnRi,r wr t?
What is magnetic focussing?

9. qftrs{-ffi @r t?
What is Poisson-raio?

l0.q-snerf,r gqi6l Y,q apn K d tdEr frfuq I

Write the relation among the elastic constants Y, q and K

4.



Section-B " EI!-s - it "
a5dQs c*it d sffi Afucr 5x3=15

Answer the following Short answer type questions.

l. ftqrcfr ft 6-4o q-o d qiirfd rrfr o-ri gg iFur iFr thffiq d.ilr dikd
vrar t r

Show that angular momentum of a particle, moving under
central force, is conserved.

3Eer4[

qssq aeTr qq-.s-dq ft{rr frq it 3im we dfuct
Explain the difference between inertial and non-inertial frames
ofreference.

2. fr-qlit fo 36q qrqrq d +d"it d ftc rQnff dilf,{ fr-d d f{o.-c,
dqq wEr srrqff drf,r t r

Show that the oscillations having small amplitudes, near the
equilibrium point, are simple harmonic.

qsrql
v ilr rt g6ot Eg m {drrrr A +€.H o1 .Tft-q vqf d rrumr
dfqq I

Calculate the kinetic energy of a solid sphere of mass m rolling
with velocity v.

3. cuilR-d 3rrdff dfu, n erjcn a1 dxeTiTr t wr srftcrq t? qrw sBo
srsr$q I

What is meant by sharpness of resonance in a forced harmonic
oscillator? Explain with graph.

SIgli[I
3i-griftd onadl qtifr{ n dgr"r-+tq erca-< oJ ffisrggl
Explain logarithmic decrement in a damped harmonic oscillator.

4. crq-sc g-o-otq fid B it vtq t e oM qI sivt qrG Eq q sni$ d c6
efiq-c d qr.f n ft-s A ftv qa f+onif r

Derive an expression for the pitch of the helical path for an ion,
having charge q, entering a magnetic field B with velocity v at
an angle 0

qcri[t
L ?M d qrsc ftSd e-{ E i v iq t r&r 6ri Ec Sndfn ft-iur
gq A fu{Qrn-{ 6l qH e[ d.r?

What will be the displacement of an electron beam, entering in
a uniform electric field E over a langth L, with velocity v?

5. friff ftii gv cn d T6iqr qrqff{ of GridR-6 furFrq vef ar aiqo
qe< dfuVr
Derive an expression for intemal potential energy per unit
volume of a stretched wire.

qerqt

€1o' d ftqq trl cqmdr Xqio d rs it Frrt Ec r frqr d.ffi d
fdC frqid tr tg aiwo. qrq dfug t

Obtain an expression, using Stoke's law, for the terminal
velocity of a small ball of redius r, falling h a viscous liquid,
having coefficient of viscosity q.

Section-C "Etu-s-{"
Ad Etrftq c*it d lrfrn Aft\l 5x5 :25
Answer the following Long answer type questions.

l. .ffiq ft{yrio cqfr t ffiff tnur d tr 3n{ erq d ftC aiqo qrq
qituc 

I

Derive expressions for the velocity and acceleration of a
particle, in spherical co-ordinates.

(efl rmrrvnor r.s rqq6 d- ft*T d $rsrgcr r.1yqcndT ft{sT
Sq ii e-+t+{ otq d frc aisro crw olfuc r

Explain laboratory and centre of mass frames ofreference.
Obtain an expression for scattering angle in laboratory frame of
reference.

F) Bfi o1 scr6 w 390 N srffii{r rn B..r{ of str too ffZt d etft-q
tq t o.r fo-qt rqqn aff Tq .Tfr or rS tt gs'w tnrd o{t Eq
olMks a-d d etfuq qeia irr qR-ooc anfuct
An object of mass 0.1 kg is moving on the surface of earth at a
place having latitude 390 N with velocity 100 m/s along north.
Calculate the horizontal component ofthe Coriolis force acting
on it.

2. v.ee vrq,f ew s.sd Xlro wr t? EDf-{,Tfr t SC fqs d frC qFri
lrff6-sq Eer"c otfuc t

What are moment of inertia and product of inertia? Derive
Euler's equation for a rigid body in rotational motion.


