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Note :— Attempt all questions.
SECTION-A

1. Attempt all parts of the following : - 8x1=8
(a) Define an analytic function.
(b) Find the value of m, if the function
2x-x"+my? |
be harmonic.

(c) State Liouville theorem.
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(d)

(¢)
(H)

(g)
(h)

Define an isolated singularity of the function
with example.

Find the Laplace transform of (t—1) U (t-1).

J
Find the inverse Laplace transform of 1
S

State the Fourier integral theorem.

Write the Z-transform of a sequence {f(k)}.

SECTION-B

2. Attempt any two parts of the following:  2x6=12

(a)

(b)

(c)

fu-v=x-y)x*+4xy+y? and
f (z) = u + iv is an analytic function of
z=X*+1y, find f (z) in terms of z by
Milne-Thomson method.

Evaluate :

J~27t ——I——de
0 5-4sin0

by contour integration in the complex plane.

Solve:
Yit+4y+ay=6¢t
y(0)=_29y/(0)=8

using Laplace transform method.
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(d) Find the inverse Z-transform of :

1

(z-3) (z-2)
i 2<|z|<3
i) |z|>3
SECTION-C

Note :— Attempt all questions. Attempt any two parts

from each question. 5x8=40

‘3. (a) Usingthe Cauchy-Riemann equations, show that

f(z) = Z° is analytic in the entire plane.
(b) Find the value of the integral :

I;+i (x—y+ix2) dz

fromz=0toz=1 and then along a line parallel

to the imaginary axis fromz=1toz=1 +1.

(¢) Use Cauchy integral formula to evaluate :

2

sinTtz” +Ccos T Z
. dz

(z-1) (z-2)
Where C is the circle | z | = 3.
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4. (a)

(b)

(c)

(b)

Find the first form terms of the Taylor's series
expansion of :

_ z+1
F@)=Z23)z-4)
abouz=2.
Expand the function :
- 1
f(z)= z(z-1)(z-2)
in a laurent series.

Using residue theorem, evaluate :

2
_[ g dz
C (z-1) (z+2)

where Cis|z|=3.

Find the Laplace transform of :

cos at —cos bt
t

Find the inverse Laplace transform of:
S

2
(32 + az)
Use Laplace transform to solve ;

dX 4y Gy
dt+4y" dt

x(0)=2,y(0)=1.

O9x =0



6. (a)

(b)

(c)
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Express the function :

£ (x) = 1 when|x|<1
0 when|x|>1

as a Fourier integral. Hence evaluate :

J‘°° sinA CosA X dx
0 A
Find the Fourier cosine transform of :

f(x)=5e2%+7 ¢

Find the Z-transform of {f (k)}, where :

5k K<o0
f(k)= <
3k K>0
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