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PART A |
(Answer all questions. Each question carries 3 marks) CO Marks
1 *State the conditions under which a function f(x) has a Fourier integral 1 3

representation and write the Fourier integral representation of the function

under the conditions.

2 " Find the Fourier sine transform of the ﬁmction i) = {1()" :; s i i i : @)
3 : Fdee(f) and Im(f) ofthe functiop? f (z)glvenby Flz)= ﬁ. 2 €))
4 Skéich and shade the region in the complex plane gwe bylz—1+i]<v2. 2 3
= - Evaluate §. ;_2—41, dz where C is the circle |z] = & counter clockwise. 3 (3)
6 Evaluate [ sec? z dz where C is any:path from z= —m/4to z = /4. 3 (€)
7 "Find tl;e location and order of zeros of f tz) == s‘;nzz - 1. 4 3)
8 Find the residue of the pole z = 0 of the function f(z) = z~° cos z. 4 3)
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Module -1

Find the Fourier integral representation of the function f(x) given by

- §f1 <
f(x)‘{o, if x| > 2

If f(x) is continuous and absolutely integrable on the x-axis, f'(x) is

Find the function to which it converges.

piecewise continuous on every finite interval and if f(x) = 0as x — oo, then

prove that () £.[1" (0] = o, [ (0]~ [E£(0),

(i) F[f' ()] = —0F [f()].
if |x|<1

Find the Fourier transform of f(x) = {1 = |x| - . Hence
42 % 07 Otherwise
1-cosx
evaluate [ e

Find the Fourier cosine integrai of f(x) = e™%%,x > 0. Hence evaluate
00 COS WX
) dx.

0 4+w?

Module -2

Check whether the function u(x,y) =e* siny is harmonic. If yes, find the
harmonic conjugate v(x,y) and the analytlc function f(z) = u + iv.

Find and sketch the image of the reglon 1 <|z| <2, 0<Argz = = under

the mapping w = z2 .

Define an analytic function in a ddinain D. Show that f(z) = |z]? is
differentiable only at z = 0 and hence 1t 1s nowhere analytic.
Determine the image of the straight lme x= 1 under the mapping w = =

Sketch the image.
Module -3

Find [ = e’ dz where C is the path through the axes from z = 1 to z = i.

2z
Evaluate fC m

(i) |z — 2| = 2.

dz where C is the circle given by: (i) |[z— 1| =1,

Evaluate §, sz;z dz where C is the circle given by (i) |z —1—i| = 3.
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Evaluate f.Z dz where C is parametrized by z(t) = 3t + it%, -1 <t < 4.

Module -4

Evaluate f02n 5—lein = do .

Find the first three non-zero terms of the Taylor’s series of the function

f(2) = cos? z at the point z = .

ZHd

Find all the poles and nature of poles of the function f(z) = =

By finding the residues at the pole, evaluate gﬁc % dz where C is the

éi'rcle‘lz— H=2Z

2z+3
z%2+z—6

Find the Laurent’s series representation of the function f(z) = in the

region 2 < |z| < 3.

Ak k
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