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CORE COURSE IN MATHEIVATICS
5808 IMAT I Veclor Calculus

SECTION A

(Answeralllhe q!estions. Each q!eslion car esonemark.)

1. F nd lhe gradient oit(x, y)= y -x al polnt (2 1)

2. Find lhe dlvergence ot ihe vector Iu nction [x3 + y3 3xy2,3zy2].

3 Show rhat the tield F = (2x 3J - zj+ cas zk s nor conservative.

4 Give a paramet zation ot lhe sphere x2 + y2 + 22 = a'? (4'1=4)

SECTION-B

(Answerany Squesl ons Each q uesl on cades two ma(s.)

5. Findlhe dislance oilhe polnt S(1, 1.5)10 lhe ne.

L x=1+rjy=3 1z=21

poinl(1, -1,4)on

rce (t)=costi+s nti,

6. Find lhe un t tafgent vector oi the curue (t)= (Zcos t)i+ (2s n t)j+ .i 5 tk.

7. Prove or d sprove:lf divv = 0lhen curlv= 0.

8. Fincl eqlal ons ior the tangenl plane ancl norrna line at t
the su.face z2 2x2 2y2-12=0.

9 Find the localextrenre values ol lhei!nclion

I(r yl= /2+ (y+y'?+3r-3Y+4.
lnwl

ro f w-,2 1\' ,.-oIr,
1 1 . F nd ihe circu ation of the lield F = (x y) i + xl around ih

0<t<2n.
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1 2. F nd a porenlial fLrncr on I for lhe fje d F = zxi + 3yj + 42k

13. Find the area oi the reqion cut irom the p ane x + 2y + 22 = 5 by lhe cytinder
whose walls are x = y2 and x = 2 y2

14 lniegrateG(x y, z) = x over the parabo ccylindery=x, O< x<2,0-i 2:3.
(8x2=16)

SECTION C

(Answerany 4q!estions Each queslion carriesfour marks.)

'5 J a.h""-a.-o he -1F,r, I "f trLto, I

16 Frnd rhe clrvalure ot the prane cLrrue, (1) = 1i + ( n cost)j. at2 <t < nt2.

17. Finda qu ad rat c approxinralior to l(x. y)= xev nearrheorq n

18. Fndthede valive olthe function f(x, y)= Zxy - 3y, at (5 5) nrhedirection
of 4i+ 31.

19 FindlhefluxofF=4xzi y2l+yzk oulwad through rhe surfac€ onlre clbe cLrt
ircm the lirst octant by the planes x = 1 y = I and z = r.

20 Usng Stokes tlreorem cacLratelhe clrcutalion otitelel.JF =x2 +24+zrk
aroundlhee pse 4x2 +y2:4 nthexy-pan€ counlerc ockw se wh en viewed
from above (414=16)

SECT ON-D

(Answerany 2quesuons. Each quest on carr essix rnarks.)

21. Find the B normal vector and Torsion olihe spacec!rue, (i) -3sin ti+3 cosrj+4tk

22. Finii the poinls on the e pse x2 + 2y2 - 1 where f(x y) = xy as ts extreme

23 Using Green's theorem find the counterclockwse c rcu aron and outward I ux
forlhefi€ldF=(x,+4y) + {x +y,)jand the square C bounded by x = o x= I,
v=0,v=1.

24. F ndlhecenter ofmass ol athin hemispheica shet ofradius o and constant
densiiyi (2x6=12)


