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PART A — (10  1 = 10 marks) 

Answer ALL questions. 

Choose the correct answer. 

1. At 0z , the function 
2

)( zzf   is ——————.  

 (a) analytic  

 (b) differentiable 

 (c) not differentiable 

 (d) not continuous 
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2. Complete form of C.R  equations is 

 (a) ifyfx   (b) 
x
f

ifx 


  

 (c) yx iff   (d) 
2

2

x
f

ifx 


  

3. If C  is a circle with centre ‘a ’ and radius ‘ r ’, then 

the value of 


C
az

dz
 ——————. 

 (a) i2   (b) – i2  

 (c) 0   (d) r2  

4. If C  is a circle rz  , then the value of 
C
z
zd

 is  

——————. 

 (a) i   (b) i2  

 (c) 2   (d)   

5. 
 z

z
z

sin
lim

0
 ——————. 

 (a) 0   (b) 1  

 (c)    (d) 1  
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6. The singularities of 
)(

1
izz 

 are ——————. 

 (a) 0 and 1 (b) 0 and i 

 (c) 1 and 2 (d) 2 and 0 

7. To evaluate 



2

0

)sin,(cos df , which we 

substitute for z  is ——————. 

 (a) iez   (b) iez   

 (c) iez 2  (d) iez  2  

8. Let 
22

2

)22(
1

)(





zz
z

zf . Then —————— and 

—————— are zeros of order 1. 

 (a) i  and i  

 (b) i1  and i1  

 (c) i1  and i1   

 (d) none of these 

9. The fixed points of bzw   is Z ——————. 

 (a) 0   (b)   

 (c) 0  and   (d) 1  
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10. izw   represents a rotation through an angle  

——————. 

 (a) 
2


  (b)   

 (c) 
2

3
  (d) 2  

PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 pages. 

11. (a) Verify C.R  equations for the function 

)sin(cos)( yiyezf x   . 

Or 

 (b) Show that if u  and v  are conjugate 
harmonic functions, uv  is a harmonic 
function. 

12. (a) Prove that  
b

a

b

a

dttfdttf )()( . 

Or 

 (b) Prove that  



C C

dzzfdzzf )()( .  

[P.T.O.] 
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13. (a) Obtain the Taylor’s series to represent 

)3()1(
1

 zz
 in 1z . 

Or 

 (b) Use Laurent’s series, find residue of 
2

2

)1( z
e z

 

at 1z . 

14. (a) Using Contour integration, find the value of 

 




2

0
cos2
d

. 

Or 

 (b) Evaluate  




2

0
sin45
d

. 

15. (a) Find the image of the circle 33  iz  

under the map 
2
1

w . 

Or 

 (b) Show that the transformation 
24

45





z
z

w  

maps the unit circle 1z  into a circle of 

radius unity and centre 
2
1

. 
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PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

16. (a) Derive C.R  equations in polar coordinates. 

Or 

 (b) If xyyaxyxu  22),(  is harmonic, find 

the value of ‘a ’. Find an analytic function 

)(zf  for which u  is the real part. 

17. (a) State and prove Cauchy-Goursat theorem. 

Or 

 (b) Evaluate :  

  (i) 






 C z

dzz
2

2

sin


, where C  is the circle 

2z . 

  (ii)  C iz
zdz

3

3

)2(
 where C  is the unit circle. 

18. (a) State and prove Laurent’s series. 

Or 
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 (b) Expand 
1
1

)(




z
z

zf  as a Taylor’s series  

  (i) about the point 0z  and 
  (ii) about the point 1z . Determine the 

region of convergence in each case. 

19. (a) Evaluate : 


0
222 )( ax

dx
. 

Or 
 (b) Using the method of Contour integration, 

evaluate 


 
dx

xx
x

)4()1( 22

2

. 

20. (a) Prove that the set of all bilinear 
transformations is a group under 
composition. 

Or 

 (b) Prove that the cross ratio of four points is 
real when the points lie on a circle. 

——––––––––– 


