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All questions carry equal marks
Question no. 1 is compulsory

Attempt 2 questions from Section 4 and 2 questions from
Section B.

Use of Scientific Calculators is allowed.

|. Attempt any five questions: (xS =18)

1
(a) Evaluate (—27i)3

(b) Locate and name the singularities in the finite # plane
of the function

in(z + 31)
f(z) = | [
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(¢) Evaluate §f, ===

dz over a circle C in the positive
- . ']
sense. C is described by |z| =

(d) Test the analyticity of the function f(z) = 7#

(e) Show that §(ax) = S—IQ‘I'—) wH'ere &(x) is the Dirac Delta
a |
function and a is a constant.

(f) If F(w) represents the Fourier transform of f(t), then
prove that the Fourier transform of f(t)cosat =
%[F(w—a) + F(w + a)].

(g) Evaluate the Laplace transform of f(t) = cos® 2t

(h) Determine the inverse Laplace transform of:
8—25
o-[5)

SECTION A

Attempt any two questions from this Section.

2 (a) Given a function v(x,¥) = e*siny. Find the
function u(x,y) such that f(z2) =u+iv s analytic
Express f(z) in terms of z. iy

(b) Prove that

1 + €08 72° 4+ cos 144° + cos 216°

+ cos 288° =
using complex analysis,

. (10,5)
3. (a) Expand f(z) = sinz in a Taylor serjes about s
and determine the region of conver ' e

"
gcnc & f § . ] *
¢ of this series.
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(b) Find the value of the inteor sin"z
tlh‘lb ()I th ““Lglcll _(ﬁ( ""'“"‘;;"'\3 (1'/, OvVer 4
circle C (in the positi 6
- the positive sense) represented by |z] =

(10,5)

4. Using the method of contour integration prove any Iwo
of the following:

®© dx w2

a
( ) f xt+1 4
2 cosze T
()f 5+4cosG ...g
0 cosmx _zr_ L ( 1 1)
© [, o dx=Ze™m >0 72,75

SECTION B

Attempt any two questions from this Section.

5 (a) Prove that the Fourier transform of a Gaussian
function (e™* *) is also a Gaussian function.

(b) Solve the one dimensional wave.equation

0%u(x,t) 1 0%u(x,t)
ax2  v? Ot?

fort>0,~00<x<m.

o )
u(x, 0) = f(x); ue(x, 0) = 0; where u, = 55’? and v s the

velocity of the wave. Pl (5,10)

6 (a) Verify the convolution theorem ( Fourier transform)

for | PT.O.
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, It =1
FO=90={" |41

, Sy f s )= tsint o determine
(b) Given that L 1{“""‘(52“')2]” 2

represents the

L-l{ - } . where the symbol L
(10,5)

(s241)?
inverse Laplace transform operator.

7. (a) A semi-infinite rod (x > 0) is initially at temperature
zero. At time £ = 0, a constant temperature To> 0is appl‘led
and maintained at the face x = 0. Using Laplace transfo.rm.
find the temperature at any point of the rod at any later time

-x\/s/k
[Given, L1 (e : ) = erfc (ijc_t)]

t> 0.

(b) Using Laplace transform, prove that,

cos 6t — cos 4t Y.

[ dt =In-
t 3

0

(10,5)
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