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Answer all Questions Tirlle: Three hours

1. (a) De6ne the follo\'!'ing terms:

i. .olli.rFar ve.tors;

ii. coplanar vectors.

(b) Let a,!,g be three vectors suc.h that a is perpendicula.r to both O a,nd s, and
l!] : ]el. Show that the equation of the plane through the three points vhose
position vecLors atp o.O dnd., is

( o b'c )

t,nP',rl;i;.| '-'
where I is the position vector of ary point on the plane.

. Hence, flnd the equation ofthe plane hhrough the points (1. 1. 1, ), (_ I,2, _1), (_i, _1,2).

2. (a) If { and ! a,re &ffercntiable functions of a scalar z, prove:

, frra at:t ff+ff a,

r fr{en =uff*ffna
Hence prove that

*tt anq=e.anff+e #n"n# unn
(b) If a,ld1 :Q, then prove that i = constant.



(c) Find thc radius of curvature(p) and thc torsion(r) for thc spacrc crrrvc
t, u:t2, z:itx.

3, (a) Define the Ioltowing t/nns:

i. the divergcnce of lhc vcctor.field {;
ii. tire curl of t,he vector ficld I,

(b) Prove the follo$,ing idcutities:

i. v. (.1+B) = Y.4 +v.!;
ii. v. (d/) : (Vd).,t r_ d,(v.,4),

wlrcr.c ,4 : ,4(o, y, z) , D = B(x,y, z) arc the vector functions and
6: ,b(x,y, z) is a scalar function.

(c) Lct 1= x!1,yi+.L, Ll =r ana cbc a constant vector. Evaiuatc,rc
followings:

i. Vlc r t:

ti. curL(g A 2).

Iience show tllat

",,,t 
(+'\- 3, 

(! 4 -"\ ,-. / r5 r.

4, Stabe the Stokels f.h,eorem. ancl tIrc diuergencc theorem..

surface boundcd by a simple closed curvc C ancl B is
that

I tt
p d!:^B= / /(nnV)nl,i".rc J .ts

(tr) Using,f1n Srot,,'" tt,,o!*..euclucrc / /tq r4).a.rs, wn"rc
A = (x - z)t! (x3 +y")i - lryr4" oli S is the surface ot rtLe cone z :
2 - y@T y2 above thc c!, planc.

. lt
(c) Evcluate 

/ .l.l(t'' -uz)i-2t2ui + 2!].4ds by using rlivcrgence theorem,where
S denotes thc surface ol a cubc bounded by the coordinate plancs anrl the
planesc=3,:z:a.

(a) If S is any opcn

vcctor then prov(l

I



5. Obtain the radial and transvcNc componcnts oI thc vclocity

partide in tho polar co{rdinakr sylrtem.

A iighb incxtcnsibk: stling,4p.8 passcs through a smool,h ring at:r

smooth llorizontal toblc rnd two particlcs, rnr anrl m2 arc aitachc{1 to ilr's

nrt!(2r + !)
tl:+y (rrr Lb)

and B. Irritializing the partidcs lic or the tlblc with O,4(: 21, 
"tr,1 

O B(: y) ztwl

,4Ot a straight lino. 'l'hc nrrss rrr is llow proir.tcd horizornr;rllv l\,idr \(to(ify I
pcrpcrdicular to OA. if ihc string remains iD contact with the ring, and all ihc

rnotion t^kcs pl|cc jn a horjzontal llanc, provc lllat lhc nl^ss nr.2 r'o:rt os tlrc rirg

with vclocity

6. A particle moves i a plone with thc vclocity u ancl thc tangcnl; to tho patlL of

lhc particlc makes an anglc I u'ith a fixcd liro in thc plano. Statc thc vclocity

and accelcr:rtion components of irhe particle in intrinsic coordinatc. By usitlg thcso,

rLow that thc colnporrents of rc.clcratioD alollg thc tan€icnt al(l porlxlxli(1rlar h)
- ,/r' "dl'il .,r" Er\1 Il1y p-- ;, r'1 ''i nrt-, iv"l}.

A particle slicles on a rough wirc in the form of 1he cycloid s : 4asinrl which is

fixccl in a vcrtical planc wl{,h axis vcrtical dnd vertex clownwards. It is ptojcctcd

from thc vcrtex wilh specd r so thal it comcs to rcst at thc cusp ({: r/2). Shorv

that

e]'" : tt,2 + (tt2 + 1,)1tz f4a(t,

whcre p is lhe co-cllicicnt ol thc friction.

t
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