SECTION -D

Answer ény two questions. Each question carries 15 marks.

32. (a) If f(z) is analytic in the disk |z- 2| <R, then prove that the Taylor series for

83.

34.

138,

~(b)

(b)

(@)

(b)

(©)

¥4

f(z) around z, converges to f(z) for all z in the disk lz-2z|<R. 8
Expand f(z)= —— : in a Laurent’s series valid for
G b w5 |
() O<z-1<2

(i) 0<|z-3/<2 e - Mo

Establish Cauchy’s residue theorem. _ 8
Using Residues, find the Cauchy principle value of Jm g i g
' ' = (x —-3x+21x +1)

'Find the image of |z — 2| = 2 under the transformation w = L5 7

Show that the transformation w %@ maps the circleﬂlz[ <1 into the real

axis of fhe w-plane and interior of the circle into upper half of the w-plane. 8

State Reimann mapping theorém. ‘ & 3;_-

Construct the Mobius transformation that takes the points -1, J, 1 ‘onto

0.1 . 5

Discuss the image of the circle |z-2/=1 under the transformation

e

e 7
zZ-3

w.

(2 x 15 = 30 Marks)
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SECTION - A

All the first ten questions are combdlsory. They carry 1 mark each.

1.

- Classify the singularity at z = 0 of the function f(z)=

State Ratio test for convergence of the complex series N i
‘ 7 i

Suppose f(z) is analytic inside a circle C with centre at Z, and

f(z)= iak (z-2z,) . What is the value of a, ?
k=0 .

. Write the bower series representation of f(z) = —2—1? in powers of z.

_sinh z

Z5

Define residue of a function fat z;, where z,is an isolated singularity of f(z).

Find Cauchy principal value of the improper integral f L xax.

P.T:0.



10.

44 B
12

% 1

14.

15.
16.
17.

18

19.

20.

‘ Determine the order of the pole and resid_ue of the function w2

Show that f(z)= 22 + 2 has a pole of order 2 at .
Define the cross ratio of the four points z, z,, z,, z;.

Stéte Jordan’s lemma.

Define Mobius transformation'.

(10 x 1 = 10 Marks)
SECTION - B

| Answer any eight questions. Each question carries 2 marks.

Using comparison test, show that the series Z (j ) convergéé.
J o |

Find the Maclaurin series of sinh z.

Find the cwcle of convergence of the power series 23" Z- 1)f‘
¢ k=0

e
Find the radius of convergence of the power series Z-E—z

o ke=l)
Wirite down the principal part of the function z exp[—s-) at its isolated singular
point and determine the nature of the singularity.

: LS ; ; ) 1
Determine and identify the singular points of ‘(T :
' | L2 ﬂ

at z=0.

24

Let f(z)":%, where the functions P(z) and Q(z) are both anélytic at z, and

' Q has a simple zero at z, while P(zy)# 0. Prove that Res f(z)¥ Plzg)

Z=27; Q'(ZO )

1
~Show that fc exp[ sz 0, where Cis the positively oriented circle |z| =1

Show that the polynomial f(z)=z° - 8 has a zero of order m =1 at Zy=2:

et : T-1606
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Z
Z+

21. Find the fixed points of the Mobius transformation f(z)=

—

22, Find the points in the z - plane at which the mapping f(z)= 25 -5z is not

conformai

HEd (8><2=16Marks)
SECTION - C L

Answer any six questions. Each question carries 4 marks.

23. Expand f(z): ‘b as a Taylor series about z = 3.. State the region of validity.

22
24. Find the Laurent’s series expansidn for the function f(z)=2(21_3) valid for
(@) 0<|7<3
‘ l7>3"

25. Describe the classification of isolated singular points of a function.

26. Usmg Cauchy’s residue theorem evaluate J’ tanzdz where C denote the

positively oriented circle |z| =27.

0 XSIﬂX

27. Compute PV _[ ~dx

® X549
; : © 1 g
28. Using the method of residues, prove that ) — = 5

LTE0M (-1<a<1).

+acos¢9 q/ 1= g%

30. Prove that an analytic function f is conformal at every point z, for which
f(z5)20.

29. - Show that j

31. Find the image of the unit circle |z|=1 under the linear fractional transformation

f( ) z+2

(6x4 24 Marks)
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