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EEs fr$ eBr<ts{ Ee< frsf g

(b) If VrF=o, then F is called

Qil, (ozlq5q 5 5

Contd.

vector.

{fr vxF=o
re* mro qrr



(c) Write the mathematical cxpt'<:ssion of
Gauss divergence theorem.

t[$qq qepFtot

G$r

rttftB-$ ensFFr<tfiEt

State Keplar's third law
motion.

(e) Write the relation between torque and

t6 qr+ cfrft-s v-{GItFI {lq< T-"rc6&t fr"{l I

erqs rrB q-"rtrn m'lEIFFt Yqr qq&t fr+ t

(c)
(d)

at the point (1,-1, 1).

{fr A = xz"i - 2x'gzj + 2gzofr. q{

(1,-1, 1) fiW V 
" 

A < rl{ Efreil t

(b) Define Dirac delta function. Write its
shifting property.

&{rs 6ffi1 3q1 qig,t fi$tq-ffi affi qqt

<{Ft fr.<tr r

Express i O in spherical polar co-

ordinate.

cettalfis cr$ EtTtrcs i6< {F ffis<t1

The rotational kinetic energy of a
particle is lOjoule and moment of
inertia is 8gm-cm2. Calculate the
angular momentum of the particle.

qbt s6tK T6 rtffi 10 EE qs s?V qtT$

8 arT\-6ei3z 1aqffi cfrfr-$ sqmrt fifr mtr

Distinguish between elastic and
inelastic collision.

&Fq"m q+ qRBqpr+ {$tv< "fiafui fr'.ff r

of planctary

from the
2x5=1,0

find V,A

csrg

2. Answer ang ftae questions
following

s-q< &&trtcrlt "fiffi eH< fu{ filt s

(a) lf A = xz"i -2x'gzi +2g20fr.,
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(d)

(e)
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A simple harmonic motion is

represented by y = Ssfn(2rt +30")cm '

Find (il AmPlitude

@ FrequencY

(iil Initial Phase

(iu) DisPlacement at t= 2 sec

y = Ssin(2nt +30")cm < qKt T{E q{f$

{&s awt<t ?qcqt

fifr m f,il Fgt<

(iil F.,F{IS

(iil sFE$ qrtt

(iu) t= 2sec9 >Kct

(g) A wire of length 2m and diameter Lmm

is clamped at one end. Find the couple

needed to twist the other end by 90"'

Given, 4 =2'8x 1011 dgnef cm2 '
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a 2 ffiK ?q,f q$ 1 ftfi. ilq{ 6K qutq<..{Bt

{{ <rfr cq<t q-R 
I w1;rtf T{ 90. "fsftq fr-fl{

"tRflqT Tq'$K etrilMr{ < fiof.< +Et r

fixt q]rq 4 =2.8x lon vlfu/ c4fr.2

(h) Estimate whether the following force is
conservative or not ?

F = L *i * $ sj + $zkT{firq5fu q{a*

6{ Tqr Rut< +qt r

0 Calculate poisson,s ratio for silver.
Given, Young,s modulus for silver is
7 .25 x lOto N / *, and bulk modulus is
11 x 1010 N/12.

fuK{ efRD{E qr{e1s fi.fr m t fiil Wlq
frtvl<< \w e"mre T.2sxlolojy7m2 vr$
qTs;t sctt(S || x lero N/m2l
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F=+*i+$sj+$zk.



(j) Write Poiseuille's equation for a liquid

flowing through a narrow tube and also

state its corrected form'

d,$ {-fi qtIm emrRs cqKt EsFK "Kcd<
{fi-fiqdr frefi Een€t$K qrct{ft {ftfiqdrc
Emq mtt

Answer ang four of the following questions :

5x4=2O

i5q< fimtTI Ftmt em< €e<'fut s

(a) lf Q(x, A, z) = 3x'A - A'z' bY anY scalar

function, find out;

0 grad { at Point (1,2,2);

(it unit vector e PerPendicular to

surface 
3 +2=S

{fr
q{

0
(it

0(*, a, z) = 3x'a - a"' ebt c5-{r{ rF4{

FN,fifrmt-
11,2,2) fi{s grad Q ;

$< ot ffi{t ,{<t<t ooB< a t
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(b)

3.

(c)

(d)
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Establish that centrifugal force
produced as a result of earth,s rotation

is F = -mdx(6xi), where the symbols

have their usual meanings.

{qfr{ 1fl< rnoo GsFr qr<t qffi+ rq
EB6rmr?flo<raqFcr= - / - -\.F =-fft@x\atxr)

GqKk< ru<rtu<r <rsqFr mt wef TqRgqr

Write the transformation relation
between Cartesian (x, A, z) and
spherical polar co-ordinates (f , e, 0).

Express n.A in spherical polar co_

ordinate. 2+3=5

s.rr@nqFTrrc (x, y, z) sl$ csfrq-ft{ crFF?Fltrc

(y, 0, /) < $q-{ fffl-w{ qrffi firtt r cattarfia

c:r$ EFrt(ss v.a ersm <Bt I

What do you understand by moment
of inertia of a body ? On which factor
it depends ? Explain the concept of
radius of grration. 1+2+2=5

Contd.



(e)

a

ebt Tw-{ qwrrs $tro fr 1wt r Rln ffi ft fr
sFl$< €eFre fi6< ocqr q{q <imfr qK"fldl

$Flll T{t I

What is inelastic collision ? Show that
in case of inelastic collision of two
bodies there is always loss of kinetic
enerry. 1+4=5

qRBEt"rs q$ls ft r cn asa c{ $l req :rMs

q61 vRFEt"r q\Ercs qnta etB{fu R!-{ qr t

Show that the function

@ What is non-inertial frame of reference ?
Deduce an expression of acceleration
in rotating non-inertial frame. 1+4=5

wq.g et-rr(rt E"tffr fte Tfiwn \nqrg eH(rt
s"ffu y{sr emn qtft Effit oqtr

4. Answer ang one of the following questions :

10

vry fr676a qFI emm EsE fr{t g

(a) Prove the following vector identities :

3+!+5= 1g
vq:E Fk qq-{ m?br ffiof 61 .

(t) diu q,rl.A = o

@ diu grad 0 =Y'0

,(r) = LrylY#A is a Dirac delta

function.

cq'$e<l C{

d(x)= ,:!l# rffirtt&r$ Nfil

TdFi I

(g) Write the differential equation of SHM

and find its solution.

r{E ffi16r4&< {fi-$<qla frR trn qqt{{

Sfrs<t r
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@

(b) (t)
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a,ffl c'url j= grad diuA-v'A

Find the expression of moment of
inertia of a solid cylinder about
an axis passing through its centre
and perpendicular to its own axis.

7
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catFt Evt qBK 6s8K {f6qF 6{<l q$
q< fiq qst Eq RKt qqp qlcelcs qs
qtTs< ETt{ {tft Efre<l r

@ Calculate the moment of inertia of
a circular disc of radius 2A cm,

width t2 qnand densitY 9 gmlar9
about an oris Passing through its
centre and PerPendicular to its
plane. 3

20 ;afr. $rfi(, t2@fr.F{ ql$

sdlql6q/?.3 TN-{ w'rsK orQ eqq{

mq< Trrqfr mKt qt<F csq{ 4{ cqKt

qs qfc'rFF w qlTs flfi ctl

What is cantilever ? Deduce an

expression for depression of a cantilever

fixea at one end and loaded at the other

end with a load Idl. 2+8=10

c$frFtvtq ftr eBt $s R{ \il$ qFI6t glw

w sF nrq mfrFIvK&K {s qlw cqr{r

wFrsFr-{ asFKfofi €Gre<t t

(d) (t) Show that under central force

F = F i the angular momentum is

conserved. 5
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6ru€il R ffi <E F=Ff < qft€
cfrf.t+ srrrrt qsfrs E{ r

Define curvilinear co-ordinate
system. When is it called
orthogonal ? What is tangent
vectoi in this co-ordinate ?

3+l+1=5
Tqdrft Qqtrc 'I'a&< qgt frnttt$m
c$eil Etfr$ 6<t6rt qr ? eQ?Ffre "rhfu*{ffr reB fte

@

(c)
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