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PART A
(Answer all questions. Each question carries 3 marks) CO  Marks
W COSWX _ My g 1 3
Show that f" ——= =7 e™* wherex 20 (3)
; S : . _ ;0 <x <2 1 (3)
Find the Fourier cosine transform of f(x) = {0; %52
Test whether the function f(z) = Z is analytic. Justify your answer 2 (3)
If u(x,y) = x* — y? . find the harmonic conjugate v(x,y) of u . 2 3)
Evaluate gﬁc 2_12 dz , where C is the unit circle |z| = 1 oriented counterclockwise. 3 (3)
Evaluate ﬁ: (:—1)2 dz ., where C is the circle [z — 1| = 2 oriented counterclockwise. 3 3)
Find the Taylor series expansion ofﬁ about z = 1 4 (3)
Determine the singularities of f(z) = 51;17. and classify their nature. 4 3)
PART B
(Answer any one full question from each module, each question carries 9 marks)
Module -1
1—-x% x| <1 1 5

8 Find the Fourier transform of f(x) = [ and prove that that f(x) =

0 x| >1

4 o0 sinw—wcosw
= [T ——— coswx dw.
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%sinx0<x<ﬁ
0 x>m

oo sinmtw
Show that fu —— sinwx dw = {

3x, 0<x<6

Find the Fourier sine transform of fe) = {0 x>6

1 |x|<1

Find the Fourier integral representation of the function f(x) = {0 x| > 1

oo sinw
Hence show that fu

s
dw = —.
2
Module -2
i i A f 4, f
Find the image of the region =S 1 under the transformation w = z?

If f(z) is analytic in a region and |f (2)| is constant, prove that f is constant.

Show that u(x, ¥) = In\/x? + y? is harmonic, and hence find an analytic function

f(z) for which u is the real part.
: ; : . : 1
Find the image of the circle [z — 2i| = 2 under the transformation w = =

Module -3

2 2
Evaluate fc (x + 2y)dx + (y — 2x)dy where C is the ellipse % + y? —

. = e : :
Evaluate using Cauchy’s integral formula fc =y dz , where C is the circle |z| = 2

oriented counterclockwise.

z2

Evaluate fc = dz where C is taken counter clockwise around the circle

—1)2(z+2)

1
|Z-‘1|—'£.

Evaluate f(_, I'm (z%) dz counter clockwise around the triangle with vertices 0,1, 1.

Module -4
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27+1
(z=1)(z=-2)

|z—=2|<1land ii) [z—1]| > 1ii)l < |z]| < 2

Find the Laurent series expansion of f(z) = valid in the regions {) 0 <

- 2241 . . . .
Evaluate fc s dz using the residue theorem. where C is the circle |z] = 3

oriented counterclockwise.

. : a4 . i z?
Find the singularities and residues of the function f(z) = g
21 1+sinf
Evaluate " ——= df.
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