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Question No. 1 is compulsory.
Attempt 2 questions from Section A
and 2 questions r'rolm Section B.

Use of scientific calculators is allowed.
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Attempt any five questions

(a) Determine the solutions of the equation z* = 1 where

- is a complex number. Represent the solutions

graphically.
P.T.O.
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(2) ' 2820
(b) Locate the name the singularities in the finite 2 plane
of the "function

In(z - 2)_
(2% ~ 1)

flz)=

(¢) Evaluate

over a circle C in the counterclockwise directionf C is
described by |z|=m.
(d) Find the real part of (/). .

(¢)  Show that x8(x) =0, where &(x) is the Dirac delta

function.

(/A If F(w) is the Fourier transform of fr), then prove that -

-

the Fourier transform of :

) F(EJ

a a

where a is a constant.

(8)  Determine the Laplace transform ‘of :

f(t) = sin? 2t
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()  Evaluate :

IN Wain ¢ dt
0

using Laplace transform.
Section A
Attempt any fwo questions from this section.
(@) Verify Cauchy’s theoreym for the function

f(z)=2:«:2 +32-17,
if C is a square with vertices at <1 1Lz,

_ (b) Using De Moivre’s theorem, prove that : 105

cos 30 = 4 cos® 0 — 3cosO
sin30 =3sin® —4sin’0
(¢) Expand :

Z
(2-1)(2-2)

f(2) =

in-a Laurent’s series valid for the given regions
@ 1<|g<2
(i) |21 >1
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(h) Evaluate :

......... P o

COS 2
, J.--— "~z

' )
A
2m 2" -1
. z N 1 1”,{%
around -a square with vertices al vi, 2t L
@ . = . - > »tll IW‘J 1"[
Using the method of contour integration prove any
7247

the following :

]-° de T
(@) 21+ 3

]‘- o ™
© 01+si1126 \/E
]
©  Ja+2%) % +4) 2 6

Section B
Attempt any wo questions from this section.

(a) Determine the Fourier transform of the function Ar) :

f@)=1-¢*for|t| <1
=0 otherwise

Hence evaluate :

Tteost - sint {
f 3 cos —dt
0 t 2

l' state ¢ - . : ; .
(b)) State and prove the convolution theorem for Fourier

transforms _ st
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6. (a) Given fiy=1tfor -1 <t <l
ol | 1)I.|cr“'isc
Express fir) as a Fourier integral and hence evaluate

(o]

I Sin wcos ot
0

dw -
W

(b) State the convolution theorem for Laplace transform. Use
this theorem to evaluate the inverse Laplace transform
of : &7

‘1 P

P Ee

.'f. (@) Using Laplace transform, solve the following set of °

simultaneous differential equations :

dx(t)
OGN L ) =0
dt + ()

.‘_il(ﬂ - x(t)=0 given x(0) = 1; y(0) = 0.
¢

(b) Determine the Laplace transform of a periodic function -

fi) with period T. ik R

the - 8. R
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