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0 CON[PLEX ANALYSIS AND INTEGRAL |

TRANSFORMS

Time : Three Hours] [Maximum Marks : 60

Nete :(— Attempt all questions.

SECTION-A
1. Attempt all parts of the following : - 8x1=8
(a) Define a harmonic function.
(b) Write C-R equations in polar form.
(c) Define the singuerity of a function.
(d) State the residue theorem.
(e) Find the Laplace transform of T™".
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() Find the inverse Laplace transform of 3 1 3
s_2-
(g) State the fourier integral theorem.

(h)  Find the z-transform of unit impulse function,

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

(a) Provethatu=x2—y2—2xy—2x+3y
1s harmonic. Find a function v such that

f(z) =u+1v is analytic. Also express f (z) in
terms of z’ |

(b) Using contour integration, evaluate the real
integral :

2n 1
.[0 5-3cosH e

(c) Using Laplace transform method, solve\/.
y/+y=sin3t —
y(0)=0,Y(0)=0
(d) Solve the difference equation :
6 Vi~ Yiern Y= U
y (0)=0,y(1)=1

by Z-transform.
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SECTION-C

Note :— Attempt all questions. Attempt any two parts

from each question. 5x8=40

3. (a) Show that the function e* (cos y + i siny)isan

( : .
analytic function. Find its derivative.

(b) Use Cauchy's integral formula to evaluate :

/ 7
d
IC (22 -32+2) ‘

where C is the circle | Z—2 |= % .

(c) Evaluate:

[ e

along the path y = X,

4. (a) Find the Taylor's series expansion of the

complex variable function
_ z+1
f()=7=3) -9

aboutz=2.

(b) Expand:

N S—
f(@)=570) (2+3)
[P T 0.
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5. (a)
(b)

(c)

o
in laurent series valid for - ‘
(1) 1<|z|<3
(i) |z|>3

Using residue theorem, evaluate -

J‘ 4-3z dz
C z(z-1)(z-2)

where C is the circle |z | = %

Find the Laplace transform of £ ' sint :

Find the inverse Laplace transform of
s +3
s(s249)°

Use laplace transform to solve :

dy
‘éx+y 0 and H——X 0

under the condition x (0)=1,y (0)=0.

Using Fourier integral representation, show

that :

© cos (AX) =T (x>0
-[0 (1+7»2) 2 " )
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e—‘ﬂ X

(b) Find the Fourier cosine transform of f(x)=

(c) Find the inverse Z-transform of :

|
ey 1

%383
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