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, CORE COUFSE IN MATHEI\IIATICS

5809[IAT : Vector Calculus

PAFT - A

(ShodAnswerauestions)

Answer any lour qLleslions lrom lh s Paar Each q uesi 'n 'a 
fies 1

1. Fincl paramelrc equalions lor lhe ne through (-2,0 4)parallel

v =2i + 4) 2k.

2. Find the dislance irorn (r.1.3)to the plane 3x + 2v + 62 = 6

3 Find the gradent ol lhe iundon i(x v) = x'?+ v2 stlhe po nt (1 r)

4 nteqrate l(x. v. z) = x 3v2+ z overlhe line segment Cio nlngllre origLn lo the

po_ /' l

5 One oi lhe pa.amelrlzalon ol the sphere x2 + v2 + 22 = I s

(Short Essay Ouestions)

qlesl on calries 2 marks

whose paramel.zal on is glven bY

rnove n a llrarghl rne fthe norrnal componenl

A.swer anY eight quesuons. Each

6. F nd the curvalure ol lhe c r.le

4r)= (acos 1) + (a sin t)j

7. Showthata 
'noving 

Parlclew I

oi lts acceLeralion is zero.
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8 A s de. s soa.ing rpward alonq lhe helix (1)= (cost)i+ (sin t)j+ tk How onq

s the glideas path lrom t = 0 10 t - 2 n ?

o T,o roor.,o* nah.h(, a '- '- 0"."a-.ro.r.rpdrdr .,
'22

10. Supposelhalacylindrica can ls designed lo have a radius of 1 n andaheighl
ol 5 n bLt lhal the rad !s and lreiglri are ofl by the arnornts dr = + 0.03 and

dh= 0.1. Esl male the resu ting absoule charge in the volurne oi lhe can

r1. Find the crilcarpo nts oi llre fuicton (x y)=\2+y2 4y+9

12. Fird the work done by ihe conservaiive lied F = yz +xzl+xyk where
f(x, y z) = xyz along a'ry smooth cLrrve c jo n ng lhe poinl (-1 3. 9) lo
(r.6 -4).

1 3 s the vecror lield F - : ? i - -l- i * or s corseruatrve , Just ]y your

14 F nd llre diverqence ol the veclor tied F = (y'?-x1i+ (x'? + y'?)j.

r rloarrlou, 
-1,0 

z

16 Fndlhe cur oiF=xi+yl+zk

PART C

(Essay ouesiions)

Answerany lour queslons Each question cares 4 marks

17. Findlhe L nii la ngenl vector ol the curve (l)= (1 +3cos1) + (3 sin 0j+ 1':k.

la. Find the ang e berween the p anes 3x 6y 2z=15ard2x+y 2z=5.

r9. Findlhe derivalve oi l(r y) = xev + cos(xy) al lhe po ni (2. 0) n the d recl on

'o .ro \ l*-n r tz.ndz ',-,2 \ -1
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21. Find the inearizalon L(x y,z)olf(x,y z)=x2 xy + 3 s n z ar the point
(2, l,0)

22. Verify Green's Theorem 1or ihe vecior rie d F(x, y) = (x y)l + xi and ihe region
F bounded by lhe unil circ e c:(t) = lcos l)i+ (sin t)j,0 < I < 2r.

23. lntegrate G(x y, z)= ryz overlhe surrace ofihe cube cut irom the lirsl octanl
byiheplanesx= 1 y= 1, and z= 1.

PAFIT D
(Long Essay Ouestions)

Answerany two qLrestions. Each quesljon caries 6 marks.

24. Find lhe c!toal!re and lorsion iorlhe helix (l) = (a cos l)i+ (a sin i)j+ blk,
a b> o,a2 +62+Q.

25. Find the oca extreme values ol t(x, y) = 3y2 - 2y3 - 3x2 +6xy.

26 Show lhal ydx + xdy + 4dz is exacl and evaluate ihe inregralJydx + xdy + 4dz
over any palh irom (1, 1 1) io (2, 3, -1).

27. F nd the suriace area oilhe cone z=Jx?+y',0<z<1.


