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Question One (20 Marks) 

a. Evaluate 

∫
𝑒𝑧

(𝑧 − 4)(𝑧 − 6)
𝑑𝑧

𝑐

 

When    

i. 𝑐 is the circle |𝑧| = 3                                                                              (1 Mark) 

ii. 𝑐 is the circle |𝑧| = 5                                                                            (2 Marks) 

iii. 𝑐 is the circle |𝑧| = 7                                                                            (3 Marks) 

b. Distinguish between an isogonal and conformal mapping                (2 Marks) 

c. Find the poles of the following function 

𝑓(𝑧) =
6𝑧2−15

𝑧6+64
                                                                                        (3 Marks) 

d. Prove the Schwarz- Christoffel transformation 

𝑤 = 𝐴 ∫(𝑧 − 𝑥1)
𝛼1
𝜋

 − 1(𝑧 − 𝑥2)
𝛼2
𝜋

 −1 … … … … … . . (𝑧 − 𝑥𝑛)
𝛼𝑛
𝜋

 − 1𝑑𝑧 + 𝐵   

Which maps the interior 𝑅 of the polygon on the 𝑤 − 𝑝𝑙𝑎𝑛𝑒 on to the upper 

half 𝑅′ of the 𝑧 − 𝑝𝑙𝑎𝑛𝑒 and the boundary of the of the polygon on to the 

real axis of the 𝑧 − 𝑝𝑙𝑎𝑛𝑒                                                                              (4 Marks) 

e. Evaluate  

∫
𝑑𝜃

5 + 4 sin 𝜃
                                                      

2𝜋

0

 

                                                                                                                              (5 Marks) 

Question Two (15 Marks) 

a. Given the function 𝑓(𝑧) =
1

𝑧4+16
 

i. Find the poles of the function 𝑓(𝑧)                                                  (4 Marks) 

ii. Calculate the residues of 𝑓(𝑧) at its poles                                     (4 Marks) 

iii. Hence evaluate 

∫
𝑑𝑥

𝑥4 + 16

∞

−∞

 

                                                                                                                    (3 Marks) 
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b. Evaluate 

∫
𝑑𝜃

13 + 5 cos 𝜃
                                                       

2𝜋

0

 

                                                                                                                                          (4 Marks) 

Question Three (15 Marks) 

 

a. What is the sum of all the exterior angles of a closed polygon of 𝑛 sides? 

                                                                                                                              (2 Marks) 

b. Show that for closed polygons, the sum of the exponents 

(
𝛼1

𝜋
− 1) + (

𝛼2

𝜋
− 1) + ⋯ … … … … … … … . . + (

𝛼𝑛

𝜋
− 1) = −2 

in Schwarz- Christoffel transformation                                                   (3 Marks) 

c. Show that the power series  𝑧 −
1

2
𝑧2 +

1

3
𝑧3 − ⋯ … … .. may analytically 

continue to a wider region by means of the series 

ln 2 −
1 − 𝑧

2
−

(1 − 𝑧)2

2. 22
−

(1 − 𝑧)3

2. 23
− ⋯ … … … … … … … … … … … 

                                                                                                                              (4 Marks) 

d. Prove that the series 

∑
𝑧𝑛

2𝑛+1
 𝑎𝑛𝑑 ∑

(𝑧 − 𝑖)𝑛

(2 − 𝑖)𝑛+1

∞

0

∞

0

 

are convergent and they are analytic continuation of each other    (6 Marks) 

 

Question Four (15 Marks) 

 

a. Determine the poles and the residues at the poles of the function 

 

i. 𝑓(𝑧) =
3𝑧3+2

(𝑧−2)(𝑧2+16)
                                                                               (2 Marks) 

 

ii. 𝑓(𝑧) =
2𝑧+3

𝑧2+25
                                                                                          (2 Marks) 
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iii. Hence evaluate  

              ∫
2𝑧 + 3

𝑧2 + 25
𝑑𝑧                                                                 

𝒄

 

where 𝑐 is the circle |𝑧| = 6                                                             (5 Marks) 

b. Evaluate   

∫
𝑑𝑥

(1 + 𝑥2)3
                                                          

∞

−∞

 

                                                                                                                              (6 Marks) 
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