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Question No. 1 is compulsory.

Attempt any four guestions from remaining six questions.

Figures to right indicate full marks.

t
Find Laplace Transform of J Y qu.
u
0

Find the image of | z — 3i | = 3 under the mapping W =—.

4z + 3

Obtain Laurent's series for f(z) =

lzl=2and |z =3

Show that sin x, sin 3x, siN 5%, .....c.ovevvnll

2

cOs 2.X
32 4

Show that J
0

If {(z) is a regular function of z then prove that [

State and prove convolution theorem and hence find

L (s + 3)°

(32 + 68 + 5)2

Find Fourier series of

fx} = 0 -2 < x <1
= 1+x -1<x< 0
= 1-xX O<x=< 1
= 0 1<xg 2
Evaluate using Cauchy’s Integral
2
zZ +4
dz i
Formula I Z-2) z+3) where C is
c
Mlz+11=2
Mlz-21=2

Use Laplace transform method to solve

dy
dt

z2(z-3) (z+ 2)

n
[0, —}. Determine the corresponding orthonormal set.

B

5 d—t+BY=1,wherey(O)=0. y' (0) = 1

[Total Marks : 100

in the annular region between, 5

form a set of orthogonal functions over §

di = % e*, x > 0. By definition of Fourier cosine integral. 6

J @) = 4|t @, s
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4. (a) Using Cauchy s resigue theorem evaluate
2

2
&S'”“Z T eosnz dz, where cis () 1z =1, (ijlzl<2.

22+32+2
[

(b) Find the analytic function f(z) = u + v, If v = eX(x.siny + y-cosy).

(¢) Find the Fourier sine series for unity in 0 < x < 1 and hence show that —

1 + 1 + ! + 1 + —ﬁ :
32 52 72 8
5. (a) Find Inverse Laplace Transform of z
-3s '
. S+a .. 88

lo =

(i) g[smj iy Z—

o

(b) Using Laplace Transform, Evaluate j t? o7t sin dt,

0

(¢} Find the Bilinear transformation that maps the point z = —i, 0, i into the points
W= ~1 i 1 respectively. Into what curve the y-axis is transformed to thisg
transformation.

iH

6. (a) Find the complex form of Fourier series of Kx) = 8% (- « x < n} in the form

o

sinhan Z a+in '
eax - (‘ 1)n . t 5 emx
m a“ +n

N=—x

(b) Show that the image of the rectangular hyperbola x2 - y2 = 1, under the

. 1. .
transformation w = 1s the lemniscate.
Z

() Evaluate —

ao
. J‘" ds ) J‘ dx
) 3720050 W () 2 8 o
._w
Ev
7. (a) Find Laplace transform of
(i) 12— =2t 4 cogh2a; (i) el'sin 2t-sin 3t .2
2
) it f(a)=J32 +?Z+1dz .
z-a Dic
c
where cisacircle | z | = 2, then find —
(i) f(=3) (if) (i) (i) f(1 -9  (v) f(1 - i) 1
{c) Obtain the Fourier series for the function or
fix) = 0 -T<X<( [N ¢
anc
= sinx D<x<n Fin
Hence deduce that *—2 S N L ele
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