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1) Question No. 1 is compulsory.
2) Attempt any THREE of the remaining.

3} Figures to the right indicate full marks.

Q 1.A) Determine the constants a, b, ¢, d, e if % ®
. o L 2 i &

flz) = (ax” + bx* y* + ¢y’ +dx2-2y")+ i(4x> y- exy’ + 4xy) is an (5)
B) Find half range Fourier sine series for flx)=x% 0<x<3 (3)

C) Find the directional derivative of ¢ (x, g = xyz e point (2,-1,1) in the
direction of the vector i + 2j + 2k. (5)
D) Evaluate f: ¢~ t>cosh t dt. Q (5)
2.2) A) Prove that f% (x) = & (“"x (6)
B) If f{z) = u + iv is analytic and @ — (cosy — siny), find f(2) in terms of z. (6)

C) Obtain Fourier series for f{ &\ E - <x<0
-Q+i o (8)

2*)i + x%j + 3x2%k , is a conservative field. Find its scalar

potential ar the work done by the force F in moving a particle

(6)
B) Si at The set of functions {sin(2n + Dx},n = 01,2, ... is orthogonal over

. Hence construct orthonormal set of functions. (6)

ITURN OVER|



SE Elw.c:.’%"t’fr_::zﬁ Y, &5 &g X ~|2= 2o lie
Q. P. Code : 547400

C) Find (i) L' {cot~(s + 1)}

EHJL (s +Bs+25) [O (3

Q.4) A) Prove that [ J53(x) dx = 2,-'1{::) —J5(x) % (6)

{53+a2;Es'~’+sz (8= bj using &“D" theorem.  (6)

B) Find inverse Laplace of

C) Expand f(x) = xsinx inthe interval 0 < ¥ < 2w a series.,
. & 1 3
Hence, deduce that Y5 e (8)
Q.5) Ay Using Gauss Divergence theorem evaluy N.Fds where F = x%i + 21 + ik
and S is the cube bounded by x = =1l,z=0,z=1 {6)
B) Prove that [5(x) = (l —.—-—_ @ s e jg(x) (6)
C) Solve (D~ +3D+”}} &_ t + 1), with y(0)=2 and y (0)=0 (8)
by using Laplace trgns{

Q.6) A) Evaluate by Gr thedrem for fE(E “Esiny dx + e cosy dy) where C is the
the rectangle wigse vertices are (0.0), (, 0). (7, 7 /2) and (0, /2) (6)

B) Show the transformation w = E real axis in the z-plane is mapped onto the
cirel (6}
. E—ax
C) Mgd Ff¥rier Sine integral representation for f{x) = = (8)
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