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Course Title:  Complex Analysis II  
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Time Allowed: 3 Hours 

Instruction: Answer Question Number One and Any Other Four Questions 

1.  (a) Perform each of the indicated operations: 

i. (    )(     )       (2 marks) 

ii. (     )*(    )  (     )+     (2 marks) 

iii. 
    

    
 

  

    
         (2 marks) 

         

(b) Solve the following  

i.  Find real numbers         such that                           (4 marks) 

ii. Evaluate (
  √  

  √  
)
  

                       (4 marks) 

(c) Suppose  (   )               Find (a) grad A, (b) div A, (c) Laplacian of A.  (8 marks) 

 

 

2. (a) Solve the equation    (    )                (6 marks) 

 

(b) Express each equation in terms of conjugate coordinates:  

i.         ,                 (2 marks) 

ii.                          (2 marks) 

iii. Determine the image of the point             , on the         under the 

transformation                             (2 marks) 

 

3. (a) Show that the real and imaginary parts of the function defined by  ( )       are harmonic. 

                                                                                                                                                    (4 marks) 
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(b)Show that  (   )              is an harmonic function and find the function  (   ) that is 

conjugate to  (   ).             (8 marks) 

 

4. (a) Evaluate the integral ∫  ( )   
 

 where  ( )    (     )  and C is the  

straight line joining   (     )      (         ).       (6 marks) 

(b) Prove that: (i)  
 

  
       

 

√    
  (ii) 

 

  
       

 

    
       (6 marks) 

 

 

5. Verify Cauchy's theorem by evaluating the integral ∮  ( )   
 

 where  ( )       around the square 

formed by joining the points                                  (12 marks) 

 

6. Find the residues at all the poles of  ( )   
  

(     ) (    )
.  

 ( ) has a pole of order 2 (a double pole) at        and two poles of order 1 (simple poles) at 

      .             (12 marks) 


