[) Question No. 1 is compulsory.

2) Attempt any THREE of the remaining. O
3) Figures to the right indicate full marks. (
Q 1.A) Determine the constants a, b, ¢, d, e if ‘ j &
f{z) = (ax” + bx* }*2 3 c:}"' +dx2-_y3]+ i(4x’ y- exf + dxy) is an%. (5)
B) Find half range Fourier sine series for f{x) = x%, 0<x <. (5)

() Find the directional derivative of @(x,v,2) = xy* the point (2,-1,1) in the

direction of the vector i + 2j + 2k. (5)

D) Evaluate f; e 2t5cosht dt. (5)

Q.2) A) Prove that Js(x) = [— (smx 6)
E nx

B) If f{z) = u + iv is analytic 5\0 (6)

C) Obtain Fourier series fﬁ& X -‘.‘-% - <x<0
T
Hence dedx@—ﬁ+w+m. (8)

Q.3) A) Show | Q

al'and also find the work done by the force F in moving a particle

smfromu(],-2.1) to (3.1.4). )
R that the set of functions {sin(2n + 1)x},n = 0,1,2, ... is orthogonal over

W, [0, 177 2]. Hence construct orthonormal set of functions. (6)
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C) Find (i) L' {cot™* (s + 1)}

7 -1 e-—ZS

(ii) L (s=+as+zs) O
= 2/,(x) c

Q.4) A) Prove that [ J5(x) dx = — —J(x) ()

X
(9 »
s s :
B) Find inverse Laplace of Eran R (a# b) using Convalution theorem.  (6)

C) Expand f(x) = xsinx in the interval 0 < x < 2masa F.@nes.

1 3
Hence. deduce that X} ;=» i Q (8)

Q.5) A) Using Gauss Divergence theorem evaluate

and S is the cube bounded by x =L x =Tpy =0 y=1z=0,z=1 (6)

' 4 i
B) Prove that J5(X) = (1 ~ @ = Jo(x) (6)
C) Solve (D*+3D+2)y =2(t% ®at + 1), with y(0)= 2 and y (0)= 0 (8)

by using Laplace tr%
Q.6) A) Evaluate by Gr@amm

the rectanQe vertices are (0,0), (m, 0), (mr, r/2) and (0, m/2) (6)
B) Sho er the wransformation w = z—: , real axis in the z-plane is mapped onto the
(6)

circl
E."'ﬂx
& urier Sine integral representation for f(X) = p (8)

for [ (e *siny dx + e cosy dy) where C is the
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