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Reg. No. : .....-...........................
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V Semester 8.Sc. Degree (CCSS -SupJmp.) Examinalion, November 2017
(2013 and Earlier Admissions)

CORE COUBSE IN MATHEMATICS
5805 MAT: Veclor Analysis

T rne :3 Holrs

I Fll ln lhe blanks l

a) Arca otthe parallelograrn wilh sides A, B is

o\ Drsral e' on a po -r S ro d rrre rr'ough o pa a lel ro V .s

c) The gradienl Ield ofa dlfie reniiab e lunction i(x, y, z)is the tietd ol gradienl

d) li u is a diflerenuable vector lunclion ol t oi constanl englh, then the value ol

du

dl

Answer any sil from lhe Io owlng (Weighlage 1 each) :

2. F nd ihe volume ol the parallelopped delerrnined by a= 2t+3k, E=i+2j k

and e-1i 4k

3. Find a sphe calco-ordinaie equation lorthe cone z= Jx, +y, .

a. FLnd ; and t rl(r.y)=ysnixy).

aw at
5. Express + and ; inturms oi rand s iiw= x+ 2y +22 x = t/s,y =C + tn s,
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lr,la{ Weiqhtage 30

(Weishtaqe 1)
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7. Flnd the area enclosed byihe lemniscate P = 4 cos 2 €.

8. Slale slrcngeriom oi Fub nlstheorcrn.

9 Ti-dlhacul ollhe vFctor tiFld F(r. y) - (r -y) r | (vy F I

10. Slaie Divergence lheorem

Answer any seven irom the followlnq (Weightage 2 each) :

1 L Find rhe cenlre and rcdius of the sphere x2 + y'? a z2 + 3t - 42 + 1 = o

1 2. F nd a veclor pa€llel lo ihe line ol inteGection oi lhe planes 3x - 6y 22 = I 5

aft2x+Y 22=5.

13 lrnd lre princpal ur I no mal lor Ihe helrx rl' = a cos li I z sr' lr + bll. d b O.

'4 Sho\^ lt"llne lL crionlrr,vr ; _l- rasnolinilac(' y/approaches\0 0)' t +v

15. F,nd rl-e oca pxrrpre values oll(\. y) -'ry.

1 6. Find the deivaiive oi the funcllon f(x, y, z) = xy + yz + zx al (1 , 1 , 2) in ihe
direclion ol3i + 6l + k.

1 7 Find the slope ot the langent lo the parabola al (1 , 2, 5) where lhe plane x = l
lnlersects lhe paraboloid z = x2+ y2 n a parabola.

1 8 Find the cenler ol mass ol a thin hemispherical shell of radius 'a' and conslant

19. Vbify borh lorms of Gleen's lheoremJorlhe lleld F(x, y)= (x - y)i+ xjand the

€gion Rbounded bylhecircle (1)=costi+sin tj, 0 <r < 2r.

20 Show that F = {2x - 3) i zj + cos zk is not conservative. (7x2=1 4 Weightage) '

flmt| rnl tfi ]l

(6x1=6 Weishtase)

6. Find the derivative of f(x, y) = xev + cos (x y) al lhe poinl (2, 0) ln ihe d reclion

of A = 3i-4j.
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Answeranythree lrom lhe lollowing (Weighlage 3 each) :

21. Findlhe absollte maximlm and minlmum values of l\x,y)=2+u+2y x2 y2
on the lriangular plale in lhe lirci quadranl bounded by the lines x = 0, y = 0,

22. Find the clrvalure and lorsion lorthe helix (l) = a costi+ a sin lj+ bt k, a, b >0,

23. Showthai F = (excosy+ yz) i + (xy-ex siny) j + (xy+ z) k is conservative and
llnd a potenlial iunclion for il.

24. Veriiy the Divergence theorem for lhe field F = xi + yj + zk over the sphere

25. Find lhe cenlroid ol lhe region in the first quadrant thal bounded above the line
y = x and bounded below by lhe parabola y = x2. (3x3=9 weightage)
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