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M. A./M. Sc. (First Semester)

EXAMINATION, 2023-24
MATHEMATICS
Paper Fourth
(Complex Analysis)
(MATH-004)
Time - Two Hours ] [ Maximum Marks @ 60

Note : Attempt any four questions. Each question carries
15 marks.

1. (a) Prove that the function:
@ o
sin [z +z! ] => a,z"+» b,z7"
=0 n=1
1 ¢2nr .
where a, =b, =—— Io sin(2cos0)cosn0do .

(b) Statc the Laurcnt’s serics and find Laurent’s

1
serics of f(z)z_z(z——lj' valid in the region
1<|z—-2]<2.
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s of convergence of a power

he radiu
(a) Define the one of the

seriecs and find radius of converg
following series :

i (2?21)'. - (Z_I.)Zn

n=0 (n + 2) (n !)
(b) . State and prove the Cauchy residue theorem.

3. Using Cauchy-Residuc theorcm, evaluate the following
intcgrals :

) 2x 1
W L’ 1+sin20de

.. o Xsin x
@ ‘[0 x2 +4 ax

4. Evaluate:

o sin7x
dx
IO x(l — xz)
using Cauchy-Residue theorem.

5. (a) To prove that for each point z of a domain, where
f(2) is analytic and f’(z)#0, the mapping
w= f(z) is conformal.

(b) Find the image of :
R: x=0,y=0,x=2,y=1
rectangular region under the mapping :

-

i—
w=-2.e4 z+(1+14)
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(a) Show that w=iz+i maps half plane x>0 onto
half plane v>1.

2z+3
z—4

the circle x* +y* —4x=0 into the straight line
4u+3=0.

(b) Show that the transform w= , transforms

State the Rouche’s theorem and using it locate the

7. (@) :
roots of the polynomial :
g(z)= S0 _6z7 432 -1

(b) Define analytic continuation and show that :

1 orecm.
- 1ag Leffler’s expansion the

G Scanned with OKEN S

nnnnnn



