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Answer one question from each Unit

UNIT—I

1. (a) Prove that

z z

z z
1 2

1 21
1

-

-
<

if | |z1 1<  and | |z2 1< . 5
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(b) Prove that the area of the triangle whose

vertices are the points represented by the 

complex numbers z1, z2 , z3  on the

Argand diagram is

S[( )| | / ]z z z iz2 3 1
2

14- 5

2. (a) Find the equations in complex variables

of all the circles which are orthogonal to 

| |z = 1 and | |z - =1 4. 5

(b) Find the regions of Argand diagram

defined by

| | | |z z- + + £1 1 4 5

UNIT—II

3. (a) If n is real, then show that

r n i nn (cos sin )q q+

is analytic except when r = 0 and find its
derivatives. 5

(b) If u e x y y yx= -( cos sin ), then find the

analytic function u iv+ . 5

4. (a) If f z u iv( ) = +  is analytic function and 

u v e y yx- = -(cos sin ), then find f z( ) in

terms of z. 4
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( 3 )

(b) If f z u iv( ) = +  is analytic function of z in

any domain, then prove that
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UNIT—III

5. (a) Show that the power series Sa zn
n  and

its derivative Sna zn
n -1 have same radius 

of convergence. 5

(b) Find the radius of convergence of the

power series

   f z
zn

n
( ) =

+

¥

å
2 10

and prove that ( ) ( )2 2 0- - ®z f z  as
z ® 0. 5

6. (a) Find the region of convergence of the

series
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(b) Find the domain of convergence of the

series
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UNIT—IV

7. (a) Evaluate

   [( ) ( ) ]
( , )

( , )
2 32

0 3

2 4
y x dx x y dy+ + -ò

using the substitution x t= 2 , y t= +2 3. 4

(b) State and prove Cauchy’s fundamental

theorem. 6

8. (a) Verify Cauchy’s theorem for the function 

5 2sin z if C is the square with vertices

at 1 ± i, - ±1 i. 5

(b) If f z( ) is analytic within and on a closed

contour C and a is any point within C,

then show that

   f a
i

f z dz

z a
C

( )
( )

( )
=

-ò
1

2p 5

UNIT—V

9. (a) State and prove Liouville’s theorem. 4

(b) State and prove Taylor’s theorem. 6

G7/143a ( Continued )

www.gzrsc.edu.in
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10. (a) Obtain the Laurent’s series which

represents the function

  f z
z

z z
( )

( )( )
=

-

+ +

2 1

2 3

in the regions—

(i) | |z < 2

(ii) | |z > 3 5

(b) Find the singularities of the following

functions : 5

(i)
cot

( )

pz

z a- 2
 at z = 0, z = ¥

(ii) tan
1

z
 at z = 0

H H H
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V/MAT  (vii)

2 0 1 6

( 5th Semester )

MATHEMATICS

SEVENTH PAPER (MATH–353)

( Complex Analysis )

( PART : A—OBJECTIVE )

( Marks : 25 )

SECTION—A

( Marks : 10 )

Each question carries 1 mark

Put a Tick R mark against the correct answer in the box
provided :

1. In an Argand plane, the radius of the circle 
| |5 15 16 20z i+ - =  is

(a) 2   £

(b) 20   £

(c) 4   £

(d) 10   £
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2. The value of arg argz z+  is

(a) 2np   £

(b) -2np   £

(c) np   £

(d) -np   £

3. If f z u iv( ) = +  is analytic function in a finite region and 

u x xy= -3 23 , then v is

(a) 3 2 2 3x y y c- +    £

(b) 3 2 3x y y c- +    £

(c) 3 2 2x y y c- +    £

(d) None of the above   £

4. The analytic function whose real part is e yx cos  is

(a) xez    £

(b) 3ez    £

(c) e z2    £

(d) e c iz +    £

( 2 )
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5. If the power series S a zn
n  is convergent but the series 

S| |a zn
n  is not convergent, then the series a zn

n

n=

¥

å
0

 is said 

to be

(a) conditionally convergent   £

(b) divergent   £

(c) oscillatory   £

(d) None of the above   £

6. For the series S
n

n
zn!

2
, the radius of convergence R is

(a) e   £

(b) ¥   £

(c) 1   £

(d) 0   £

7. If f z( ) is analytic in a simply connected domain D
enclosed by a rectifiable Jordan curve C and f z( ) is
continuous on C, then for any point z0 in D, we have 
f z( )0 =

(a)
1

2 0p

f z dz

z z
C

( )

-ò    £

(b)
1

2 0pi

f z dz

z z
C

( )

-ò    £

(c) 2
0

pi
f z dz

z z

( )

-ò    £

(d) 2
0

p
f z dz

z z

( )

-ò    £

( 3 )
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8. If C is a circle | |z =1, then z dz

C
ò  is

(a) pi   £

(b) 2pi   £

(c) 0   £

(d) p   £

9. For the function f z ez( ) = , z i= a  is

(a) isolated essential singularity   £

(b) pole   £

(c) ordinary point   £

(d) None of the above   £

10. The number of isolated singular points of

f z
z

z z
( )

( )
=

+

+

3

22 2

is

(a) 3   £

(b) 4   £

(c) infinite   £

(d) 6   £

( 4 )
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SECTION—B

( Marks : 15 )

Each question carries 3 marks

Answer all questions

Answer the following :

1. Show that for two complex numbers z1 and z2

| | | | | |z z z z1 2 1 2- ³ -

( 5 )
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2. Show that the function f z xy iy( ) = +  is everywhere
continuous but is not analytic.

( 6 )
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3. Find the centre and radius of convergence of the power
series

S
( )

( )
-

-
1

2
n

n

n
z i

( 7 )
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4. Evaluate ( )z dz2
ò  around the circle | |z - =1 1.
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5. Find the zeros and poles of

z

z

+

+

æ

è
ç

ö

ø
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1

12

2
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