
 

Meru University of Science & Technology is ISO 9001:2015 Certified 

                                                                  Foundation of Innovations  Page 1 

 

                                                                                      

MERU UNIVERSITY OF SCIENCE AND TECHNOLOGYMERU UNIVERSITY OF SCIENCE AND TECHNOLOGYMERU UNIVERSITY OF SCIENCE AND TECHNOLOGYMERU UNIVERSITY OF SCIENCE AND TECHNOLOGY 
P.O. Box 972-60200 – Meru-Kenya. 

 Tel: +254 (0)799529958, +254 (0)799529959, +254 (0)712524293Tel: +254 (0)799529958, +254 (0)799529959, +254 (0)712524293Tel: +254 (0)799529958, +254 (0)799529959, +254 (0)712524293Tel: +254 (0)799529958, +254 (0)799529959, +254 (0)712524293 

Website: www.must.ac.ke  Email: info@must.ac.ke     

 

University Examinations 2019/2020  

FOURTH YEAR, SECOND SEMESTER EXAMINATION FOR BACHELOR OF 
EDUCATION SCIENCE AND BACHELOR OF SCIENCE IN MATHEMATICS AND 

COMPUTER SCIENCE  
 

 
 

SMA 3453: COMPLEX ANALYSIS II 
 

DATE: OCTOBER, 2020          TIME: 2 HOURS 

INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) Find the radius and disc of convergence of the series 
∞

= −
−

0
2)1(3
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iz
  (5 marks) 

b) Use series to test the nature of singularity in the function 
5

cos

z

z
  (3 marks) 

c) Differentiate between a conformal and an isogonal transformation )(zfw = at a point 

0zz =           (3 marks) 

d) State the Cauchy’s integral formula for the thn  derivative hence or otherwise use it to 

evaluate the integral dz
z

ze
c

z

 − 3

sin 34

where c is a curve enclosing z=3but not passing 

through z=3.         (5 marks) 

e) Prove that yezv x cos)( = is harmonic hence find the conjugate function of )(zv   

          (5 marks) 

f) Find a bilinear transformation which maps the points ,,1 i− and -1 in the z plane to 0, � and 

∞ respectively in the w plane.       (5 marks) 
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g) Identify the singularities and hence compute the residues of 
2)3(

1
)(

−
=

zz
zf at the 

singularities.         (4 marks) 

QUESTION TWO (20 MARKS) 

a) Find a Laurent series expansion of 
)3)(1(

1
)(

−+
=

zz
zf about 1−=z and state the disc of 

convergence.         (9 marks) 

b) Use the residue theorem (or otherwise) to evaluate the integral θ
θ

θπ
d −

2

0 cos45

3cos
  

          (11 marks) 

QUESTION THREE (20 MARKS) 

a) Prove that the function 
∞
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iz
zf are analytic continuation 

of each other and hence sketch the common region.    (8 marks) 

b) Evaluate the integral dx
xxx

x

∞

∞− +++ )22()1( 222
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    (12 marks)
 

QUESTION FOUR (20 MARKS) 

a) Compute the product ∏
∞

=


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−++
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     (5 marks) 

b) Use the Cauchy’s integral formula (or otherwise) to evaluate the integral 

2

1
1:

)1( 3
=−

− zcdz
z

z

c

       (5 marks) 

c) Find the image of the interior of a circle az = under the transformation 
z

zw
1+=  

          (10 marks) 

QUESTION FIVE (20 MARKS) 

a) Define the Schwarz-Christoffel transformation.    (2 marks) 
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b) Show that under an inversion, a vertical straight line cz =)Re( is mapped into a circle of 

radius 
c2

1
hence find the centre of this circle.     (8 marks) 

c) Show that the mapping 122 ++= zzw is conformal at )1,1(0z if the lines 1:1 =xl and 

1:2 =yl meet at 0z         (10 marks) 


