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QUESTION ONE: (30 MARKS) 

(a)  Show the point  � = 2 − 3�  on an argard diagram and write it in polar form.  [3 marks] 

(b)  Using the first principle technique find the derivatives of the following complex functions;  

i)  ��	
 = �� 	        [5 marks] 

ii)  ��	
 =  ����        [5 marks] 

(c)  Show that ��	
 =  ��  is analytic everywhere on complex plane.    [4 marks] 

(d)  If ��	
 = � + �� is analytic and � =  �� −  3���.  Find V    [3 marks] 

(e)  Verify Cauchy’s theorem for the function ��	
 =  	� +  2  for circle |	| = 2  [5 marks] 

(f)  Evaluate �
��� �

������ �  � � �

 !	

"
  Where C is the circle |	| = 1   [5 marks] 

 

QUESTION TWO: (20 MARKS) 

(a)  Evaluate $ �3� + �
!� + �2� − �
!�
��, 


�&,'
  along 

 (i)  The line � =  �� +  1         [2 marks] 

 (ii)  The straight line joining �0, 1
 and �2, 5
     [3 marks] 

 (iii)  The straight lines from �0, 1
 to �0, 5
 and then from �0, 1
 to �2, 5
  [5 marks] 

(b)  Show that if � + �� is analytic then � − �� is also analytic.    [3 marks] 

(c)  Evaluate $
*θ

�� � +,- .
�

�π

&
        [7 marks] 

 

QUESTION THREE: (20 MARKS) 

(a)  Derive the C – R Equations        [15 marks] 

(b)  Prove that / = 012�� − 1
� +  �� − 2
�3  is harmonic in every region which does not include  

       the point �1, 2
.          [5 marks] 
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QUESTION FOUR: (20 MARKS) 

(a)  Show that ��4
 =  
�

�56
 �

7��


� � 8
 !	        [10 marks] 

(b)   Show that  ���4
 =  
�

�56
 �

7��


���  8
�   !	       [10 marks] 

 

QUESTION FIVE: (20 MARKS) 

(a)  Evaluate    $  
*9

�9� � �
��9� � '


:

�:
       [10 marks] 

(b)  Evaluate  �  
*9

9�  �  '

:

&
         [10 marks] 


