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uestions Time: Three hours

term coiin€or veclior.

direction of a dilfclential vector function @(l) is constant, then show that

da,sna:q
equation for tho plane perpencllcrlar to the vector f = 2L+ 3j + 6h

through the terminal point of the vectol B : d * 5j * 3k.

the disiance from the origin to the plane.

d,.,i- ti l (21+ lrk on(l u - (21 3li t r l[. l,hen 6nri *(u 
u) altd

dt - -
, when t:1.

, d,b d.
A S anJ a - r: / 0. rhen pro\. l,haL jr'(o_ n b) - c n {o n !).

ion vector and lfl : r. Prove tire following:
'rAdt

12'
0,thenr=constant.

gradient of the scaler field {.

Vd is a vcctor perpenclicular to the surface dft,y, z\ : 11,,ru1rur"

t.



ii. Fj[d the uuit vcctor uormal to thc sru.facc 12 - y2 + z : 2 at tlre poirt

(1, -1,2).

iii. Find thc dircctiotral rlrlivativcs of tbc fiructiorr /(r;,17,z) ::t2 y2+222 al,

the point P(1, 2,3) in lllle clir-cctiol of iihc iine PQ , where e is l;lle poini

(5, o,4).

3. Dcfinc the tcrms di1)crgot.ce a;tcl corl of the lector ficlcl {.
(a) Lel ! : [@, y, z) l)e a v.ctor fruction arLcl g : g(x. t 1, z\ be a scaiax tructjon

Prove f,hat

. (liv(dr") : /tiiv{ -r gradry'.{.

Hcnce show tlrat

divft,,q) : (r+3)r',.

(b) Delino the teuu solcnoilal vcctor-

Show that tire vector

A = (r: r' 3!t)!+ (y 3z)i + @ - 2,,)h

is solenoidal aud find (l . !)/.
(c) Define tlre tcr.m .i rrolati.ott.a] vect,or.

Dctemrilte the constaltts .i,1, an(l c so llrit the vcctot

4. Statc re,Stolie'r tlrcorern an*l Grcut.ts Llrcorent..

(a) If f'= Qa+g)i+ (39-r)i, evaluale ,L4.drwhoreC
c.q-plane consistiDg of 1,Lc straight liDc lrom (0,0) to (2,0)

F : (r. +2a -t az)i )- (h - 3u z)j + (4r + cA +22)k

is ilrotatioual.

is lhc curve irr

and thcn to (3,2)

(b) Use the Greents tlrcore.nt, to cvaluotc [6r-2"91a., 11.,rr+3)du, aro.t'
trrc Lorlr,lnry ol Llr. lnHio,r ,J,,t r,!l L.v y? - X.r.urr,l .r .2.



the Stoke's th,eorem to *"f*t" / /lV ,r a) . lr ds, where

= (c - z)i + (x3 + yz)j 3xgzft ancl S is the surface of

fi2 + y2 above the cy p1a.ue.

radial ald transverse components of the velocity ancl acceleration of a

the polax co-ordinate system.

n;
perdiclltr lo thc line o[ I.lrp sl,riug with ve]o.iry 1/ ^v. Provc {hrt, if"v 3

of mass r4 rests on a smootir horizontal table attached thr-ough a fixed

table by a light elastic string oi modules m9 and unstreichecl leugth

a sfring js iust l,mrr and tlrc Inrlich is l)roi crcd 
^long 

lhc r0l'lc in a

ce of the particle from the fixed point at time t then

4ga3 g(r - a)

3r3 a

ring will extend until its length is 2o arrcl tlat the velocity of the

half of its initial velocity.

i11 a plane with the velocity o and the tangent to the path oI the

angie I i'ith a fixed iine in the plane. Write the velocity and

of the particle in intrinsic coorclinate. Usilg these, show

of acceler&tioD along tho tallgeDt ancl perpendicr ar to it are

*t
d,t2

fornr of an arc of a cycloid s : 4asirtb, is fixed in a aertical

downwarcls and the ta,Dgent at the'vertex is horizonta,l. A

is threadecl on the wire and is projected from the vertex with

istance of the meclium itr which the motion taltes place is

eed, then sliow that the bead colnes to instaDtaneo$ rest

leturns to 1fie starting point wiih speed \/8ag(l - 2e-1).


