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PART A

Answer all Questions. Each question corries 3 Marks Marks

I If f = e-t i + et j is the position vector of a moving particle, find its velocity at /:0. (3)

2 Find a unit vector in the direction in which f (x,y) - 4x3! increases most rapidly at (3)

P(-1, l), and find the rate of change of f at P in that direction.

3 Evaluate Ir{r' - 3y)dx * 3x dy , using Green's theorem, C being the circle (3)

x2 +y2 - 4.

4 Determine whether the vector field F(x, y,z) = x3 i+ y3 j + z3ft.is free of sources (3)

and sinks. If it is not. locate them.

l0 , Find the Fourier sine transform of e-t.
j

PART B

Answer onefull questionfrom each module, each question carries 11 marks

(3)

(3)

(3)

(3)

(3)

, (3)

Module I
ll a lft:xt+yj+zft,and.r=lfl ,provethatV/(r) -f-!.Or. Q)

b Prove that the line integral I[!:i)rfS, - y * t)dx - (x + 6y + z)dy is independent Q)

of the path. Also find its value.

OR
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Find whether the solution set {x sinx,x cosx} forms a basis or not.

Solve y"' + !",= 0.

Find the Laplace Transform of e- 2t sinSt.
I

Find the inverse Laplace Transform of ffi
Find the Fourier cosine integral ot f (x) = {i: '{r'r'r'.rf i
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Find the work done by the force field F (x,y, z) = z i + x j + y ft,where C is the curve

F(t) = stnt t. * 4sint j + sinzt?.,, 0 < r <o/2.
--FindVx(Vx f),itf = y2xt-3yzj+xzft

Module II

Findtheareaoftheellipse x--acost, y --bstnti 0 < t <2tt usinglineintegrals. (7)

Use Stoke's theoremto evaluate [rF .df, where F(x,y,z) = xy i + xz j * z, I and Q)

Cistheintersectionoftherectangle0 S x < 1,0 3y S 3, andtheplane z=!.
OR

Uring Green's theorern evaluate Ir, ,ory dx - y sinx d.y where C is the square with (7)

vertices (0,0), (0, r),(tr, r),and (2, 0).

IfF = x3l.+y3j + 23ft,, oisthesurfaceofthecylinderboundedbyx'*y'-- 4, z -- Q)

0, z = 4, find the outward flux of F across o using Divergence theorem.

Module III
Solve the initial value problem (Dz + 4D + 5)y = 0, y(0) = 2, y'(0) = -$.
Solve y" - 6y' + 9y - # ,Orthe method of variation of parameters.

OR

Solve by the method of undetermined coefficients, y" - 4y' * 3y = srn 3r.

Solve x'y" * 7xy' * L3y - 0, y(L) = 0, y'(L) = 2 .

Module IV

Solve the differential equation using Laplace transform,

y" + 2y' + 6y - 6te-t,given that y(0):2, /'(0) = 5.

b Find the inverse Laplace transform of G) # (iD Ffi; .

l8 a Using convolution find the inverse Laplace transform 
"r #.

b Find the Laplace transform of (i) sfnz 3t (ii) t2 tnL < t < 2.

(7)

(7)

(7)

(7)

(7)

(7)

(7)

(7)
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. Ms&le V

19 a Using Fornier id€grals prwe that

-"or(El_ ) (iro.sr, lrl 1n/"[__ \ 
1 

, cos (0, da =,lz - ._. t L.'o t-az (0, lrl >o/Z
h (xr if 0<x12,

Find the Fqrrier Cosine Uansfrrrn of f fr) = I*q.r

a FidtheFouriersire integnb of f (x)= {" 
-o] ' 'rrrorlot"'

b FindtrrcFqrriersinetran#m of f(x) ={!' if 0 < x 1 !'
.usurv.-*rvl ilrr! uqrirrlrllrv. I t^,1 - { 0, if x> 1

'r lla*cddrcerl"+f{::rstn (;) d.a--{I:O t,:-'j t
(o \2, ( 0, if x>t

(7)

(7)

(7)

(7)
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