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INSTRUCTIONS TO CANDIDATES____________________________________________________ 
 
 

ANSWER QUESTION ONE  (COMPULSORY) AND ANY OTHER TWO QUESTIONS________ 
 

 

QUESTION ONE (30MARKS) 

a) If ,   evaluate 

i.               [3 Marks] 

 

ii.                      [3 Marks] 

 

b) Prove that                                                                     [2 Marks] 

 

c) Express  in polar form                        [3 Marks] 

d) Find the Laurent’s series expansion of the function  

                [4 Marks] 

e) Solve for z in the following equation 

                               [3 Marks] 

f) Show that                                     [4 Marks] 

g) Determine the residue of the following function at each of the poles 

                         [4 Marks] 

h) Apply Cauchy-Residue theorem to evaluate  

            [4 Marks] 
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QUESTION TWO (20 MARKS) 

 

a) Let  

(i) Show that  is harmonic                                                       [4 Marks] 

(ii) Find  such that  is analytic     [4 Marks] 

b) Use Residue theorem to evaluate                                        [8 Marks] 

c) Show that                              [4 Marks] 

QUESTION THREE (20 MARKS) 

 

a) Let   if , while  

(i) Prove that exists and determine its value.                               [3 Marks] 

(ii) Is continuous at ? Explain.                                          [3 Marks] 

(iii) Is continuous at points ? Explain.                                           [3 Marks] 

b) Use Cauchy’s Integral Formula to evaluate                                                                                                                   

                  where C is the circle     [6 Marks] 

 

c) Find the Laurent series of the function   about the singularity  .  

       Name the singularity and give the region of convergence.                                 [5 Marks] 

 

 

QUESTION FOUR (20 MARKS) 

 

a) Write down  given that  and                                          [3 Marks] 

 

b) Prove that a necessary condition that  to be analytic in the region D is that 

the Cauchy Riemann equations . Hence show that 

  is analytic.                                                                              [8 Marks]   

 

c)  Simplify                                                        [4 Marks] 

 

d)   Prove that                                          [5 Marks] 
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QUESTION FIVE (20 MARKS) 

a) Use Cauchy’s Residue Theorem to evaluate the real integral 

            [6 Marks] 

b)  Evaluate  along the curve ,      

            [5 Marks] 

c) Find the poles of                                                                                          [4 Marks] 

 

d) Expand   in a Laurent Series at                            [5 Marks] 

 


