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INSTRUCTIONS 

Answer ALL questions in section A and any TWO in section B 

SECTION A 

QUESTION ONE (30 MARKS) 

a) Express the following complex numbers in polar form 

(i) iz 322                  (2 Marks) 

(ii)  3
1

2 iz                 (2 Marks) 

b) Find the fifth root of unity.                (3 Marks) 

c) Evaluate    
 

 

 

4,2

3,0

2 32 dyyxdxxy  along the straight lines from  3,0  to  3,2  and then 

from  3,2  to  4,2 .                (6 Marks) 

d) Determine the Laurent series for  
  13

1




zz
zf  valid for zz  10  .     (4 Marks) 

e) Expand   zzf sin in Taylors series about 
4


z .            (5 Marks) 

f) Determine if the function   22  zzzf  is analytic.           (4 Marks) 

g) Find the cube root of the complex number iz  1 .           (4 Marks) 

 

SECTION B 

QUESTION TWO (20 MARKS) 

a) Evaluate    
 

 

 

5,2

1,0

23 dyxydxyx along  

(i) The curve 12  xy .               (2 Marks) 

(ii) The straight line from  1,0  to  5,0  and then from  5,0  to  5,2 .         (5 Marks) 

b) By expressing ize  and ize in terms of  zsin  and  zcos  using Euler’s formula, show that  
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 
2

cos
iziz ee

z


  and  
i

ee
z

iziz

2
sin


 .             (5 Marks) 

c) Simplify the expression 
         
         



sincos2sin2cos

3sin3cossincos

ii

ii




.          (3 Marks) 

d) Given that 
i

bia
35

1


 , determine the values of a and b            (5 Marks) 

 

QUESTION THREE (20 MARKS) 

a) Verify Cauchy-Goursat’s theorem for the expression   12  zzzf  where C is a 

rectangle with vertices      3,4,3,1,1,1 CBA  and  1,4D .         (10 Marks) 

b) State the Laurent theorem. Hence find Laurent series about the indicated singularities for 

each of the following functions;             (2 Marks) 

(i) 
 3

2

1z

e z

, 1z                 (4 Marks) 

(ii) 
3

1

z
, 3z                 (4 Marks) 

 

QUESTION FOUR (20 MARKS) 

a) State Cauchy-Riemann equations.              (2 Marks) 

b) Prove that   xyyxyxyxu 432, 22   is harmonic. Hence find its conjugate 

harmonic function v  such that   ivuzf   is analytic.           (5 Marks) 

c) State the Cauchy’s integral formula. Hence evaluate 

(i) 


c

iz

dz
z

e
4

where C  is the circle 1z .             (5 Marks) 

(ii) 
   



c

dz
zz

zz

21

cossin 22 
 where C  is the circle 3z .           (5 Marks) 

d) If iz 241  and iz 322  determine )arg(
1

2

z

z
               (3 Marks) 
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QUESTION FIVE (20 MARKS) 

a) State the Residue theorem. Hence evaluate;             (2 Marks) 

(i)  



c

dz
z

z

1

32
 where C  is the circle 3z .            (4 Marks) 

(ii) 
 

c

z

dz
z

e
222 

 where C  is the circle 4z .            (6 Marks)

  

b) Prove that 
 



 1 1n

n

nn

z
 converges absolutely for 1z .           (4 Marks) 

c) Find the region of convergence of the series 
 
 











1
3

1

41

2

n
n

n

n

z
.           (4 Marks) 

 

 


