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University Examinations 2019/2020  

THIRD YEAR, SECOND SEMESTER EXAMINATION FOR BACHELOR OF EDUCATION 
SCIENCE 

 
SMA 3300: COMPLEX ANALYSIS I 

 
DATE: OCTOBER 2020           TIME: 2 HOURS 

INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) Find the real and imaginary parts of the complex numplex; 
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t

z
, where iyxz +=      (4 marks) 

b) Given that ,23 iz −= write � in polar form.     (4 marks) 

c) Find the poles of ���� � ��	
�	���
  and the corresponding residue.  (4 marks) 

d) Use De Moivre’s theorem to show that  

θθθ 222 SinCosCos −= and θθθ SinCosSin 22 =    (4 marks) 

e) (i) Define continuity of a complex function ����.                                           (3 marks) 

(ii) Determine whether ���� is continous if 

 ���� � ����	������ , �� � � 4�
8 � 6�, �� � � 4�      

f) Given that � � 5��� 35° � �#�$35°�, convert � to the form � � % � �&        (2 marks) 

g) Find the cube root of  

             � � 5��� 225 � �#�$225�      (5 marks) 
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QUESTION TWO (20 MARKS) 

a) Given that (�)*+	�,+and �
)*�	�,�, show that ; 

(i) 2121 zzzz =        (5 marks) 

(ii)  
2

zzz =        (3 marks) 

b) Find the image of triangle -�0,0�, /�1,0� and ��1,1�under the transformation; 

    ���� � 1 � �3 � 4��� � 2 − 4�                                                                   (6 marks) 

c) Find all the values of ii)1( +            (6 marks) 

QUESTION THREE (20 MARKS) 

a) (i) State the Cauchy-Riemann equations.     (2 marks) 

(ii)  Show that the equation 2)( zzf = satisfied the Cauchy-Riemann equations.  

          (4 marks) 

b) Evaluate lim    








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→ 4
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2
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t

izt

it
      (4 marks) 

c) Given ;34 iz −=  

(i) Represent both z  and z in the same argand diagram. (2 marks) 

(ii)  Express z in the form θlre      (4 marks) 

d) Evaluate 3z given that iz 35+=       (4 marks) 

QUESTION FOUR (20 MARKS) 

a) (i) State the De Moivre’s theorem.      (2 marks) 

(iii)  Use the De Moivre’s theorem to show that  

θθθθθ 4235 5105 SinCosSinCosCosCos +−=  and 

θθθθθθ 5324 1055 SinCosCosSinCosSin +−=    (5 marks) 

b) A transformation is given by 2zw =  

(i) Write the transformation equation  

),( yxu = and ),( yxv       (3 marks) 

(ii)  Find the image of a point )2,1( under 1.                                            (2 marks) 

c) Prove the complex trigonometric identity  
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122 =+ zCoszSin        (4 marks) 

d) Let ��%� � |�| be a function in the complex plane.  Show that �  is not differentiable at any 

point.          (4 marks) 

QUESTION FIVE (20 MARKS) 

a) Evaluate; 

 −++
)4,2(

)3,0(

2 )3()2( dyyxdxxy  

Along the straight line �0,3� to �2,3� and then from �2,3� to �2,4�   (10 marks) 

b) Find the poles of 
2)1)(1(

)(
+−

=
zz

z
zf  and the corresponding residues. (10 marks) 


