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PART - A

Answer any four questions from this pafi'

Find the oi'cjer ci tne partial differeniiai

Find the gradient oi {(x' Y ' 7) = ez - ln

Define flux density of a vector field F'

Each questlon carries 1 rnark'

it l " ,^2u

equation 
'- =c' --T

(x2 o y2)

across an oriented surface
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(4x1=zl)

Il.

t"

4.

q

What is the flux ot a three dimensional vector field F

J io il.ru drrection oi n t

Describe ihe fourth order Runge-Kutta formula'

PART _ B

Answer any seven questions {rom this part, Each question carries 2 marks.

6. Show rn", = "'i'-irs 
a hvperbolic partil 

l'Ut'*ttial 

equation'

7. Solve lhe partial differentrat equatior u** - 16azu = 0'

S.Findthelineintegralo{1{x'Y'z)=x+y+zoverthestraightlinesegmento{v' 
iro* tr, 2. 3) to (0' *1 ' 1) 

. ,: ,r , i = vf where

g.Findtheworkdonebytheconservativetield.F=vzi*xzi+xyl
f(x, y, z\ = x\zutong 

"^y 
.*oorn .r*. i loining th;ffi; A'i' 3' 9) to B(1' 6' -4)'

10 Showthat F = (e'* cos y * yz)i * {'x-7- e* sin y)l * (xy * z}kis conservatirre over

its natural domarn' P'T'o'
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11. rntegrate Gqx. y, z) =x overthe paraboriccyrindery - x2' 0 r< x -" 2' 0 < z:3'

12. Find the curi of F = (x' - z)i + xe'l * xyk '

13. Provethat\ x\f =0' 
p?

14. Use Trapezoidal rule with n = 4 to estimate {-x'dx '

1

15. Find an upper bound for the error'in estimating J'S*'d* using Simpson's o

rule with r''l = 4

16. Using Euler"s method sol';e y'= 1 +'y2' y(0) = 0'

PART _ C

Answeranyfourquestionsfronrthispari'Eachquestioncarries3marxs,

17. Trans{orrn the partiar cjifferentiar equation XU** - yu*v = 0 into a normal {orm'

' 
t) .+= 0 in some region R' then prove that

18. lt u., and u2 are solutions of ;z - 
ry'

u = c1 'i1+ c2u2where--c,r;rnd c' are constants is also a solution nf the abcve

Partiat differentiai equatton

19. Evaluate the line integru' i - 
ydx + zdy + 2xdzwhere C is the helix

r(t) = cos ti - sintl * tk' 0 3l<-2r'

Find the surJace area ol a sphere of radius a'

Find the flux F = xyi + yzi*,'1!^l"urard through ihe surface

fronr the firstoctaniof ttre planes X = 1' y= 1 and z=1'

22. Estimate the value oi the integrat I'1 O* OU Si.npson's rule with 4 strips an.

determine the errctr'

2g. ltdY- = 1+ y2 with y(C) = 0, find y(0'2) correci to four decimal places' (4x3=12)

dX

{7x2=14\

zv.

/l

of the cube cut
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PART _ D

Answeranytwoquestionsfromthispart.Eachqi.restioncarries5marks'
,-'u ,,^21)

24. Findthe solrrtion of the wave equation a( = 
"- -

u(0. t) = u(L' t) = 0, t > 0 and initial condition u(x' 0)
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with boundary condition

= f(x)' u,(x, 0) = 0, 0 < x < L

-3-

9ku I

=i,'t0-X<'2
where f (x) = 

?rt : -) iIL,c.3x < L
LL

25. verii,r, bCih fcri'ns cf Gi'een's theorern fcr the vectcr field F(x' 'v'z'): 
(x - y)i " xl

andthe r.egion R bcunded bythe unitcircle c:r'(t)= cos t i+ sint i'01t< 2r

26,Verifydivergence^theo,remfortheexpandingvectorfreictF_xl+yl*zkover
the sphere xz * Y' + z'= a-

Ition 4= -Xy, y(0) = 1. y'(0) = i has the series

v3 1.4 ^ 1x4.7 " (2x5=11

solution y -- 1- l- - l--x' - --- x- - "''- 31 61 9!


