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QUESTION ONE (30 MARKS)

a. Use De Moivre’s theorem to show that  cos5cos20cos165cos 35  .
(4 marks)

b. State and prove the necessary condition for a function ),( yxf to be harmonic.

(4 marks)
c. Find the first four terms of  the Taylor series expansion for the function
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zf about 4z and state the region of convergence. (5 marks)

d. Distinguish between conformal and isogonal mapping. (2 marks)

e. Given
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
 , use the Milne-Thomson method to find a function

),( yxu such that ivuzf )( is analytic. (5 marks)

f. Prove that if )(zf is analytic within and on a simple closed curve C and a is any point

inside C then dz
az
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Hence evaluate dz
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where C is 21  iz (5 marks)

QUESTION TWO (20 MARKS)

a. Evaluate
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b. Find the residues of
)4()1(

2
)(
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zf at all its poles in the finite plane.

(6 marks)

c. Obtain the Laurent’s expansion for the function
23
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zf in the region

i. 1z (4 marks)

ii. 21  z (3 marks)

iii. 2z (3 marks)

QUESTION THREE ( 20 MARKS)

a. Given two complex numbers 1z and 2z where 112211 )arg(,,  zrzrz and

22 )arg( z ; show that

i. 2121 zzzz  (2 marks)

ii. )arg()arg()arg( 2121 zzzz  (2 marks)



b. Evaluate dzz
C from 0z to iz 24 along the curve C given by:

i. ittz  2 (3 marks)
ii. the line from 0z to iz 2 and then the line from iz 2 to iz 24

(5 marks)
c. find the image of the rectangle whose vertices are )2,0(),2,1(),0,1(),0,0( by means of the

linear transformation iziw  2)1( . Also sketch the image. (6 marks)

d. Evaluate
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(2 marks)

QUESTION FOUR (20 MARKS)

a. Solve the equation 05)32(2  iiz .

(7 marks)
b. State and prove the Cauchy-Goursat theorem.

(5 marks)

c. Show that )sincos(),( yyyxeyxv x  is a harmonic function and find the analytic

function for which )sincos( yyyxe x  is the imaginary part. (8 marks)

QUESTION FIVE (20 MARKS)

a. Find the bilinear transformation which maps the points 2,,2 321  zizz onto the

points iww  21 ,1 and 13 w . (4 marks)

b. Express the function
z

z
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1
)( in the form ivu  . (3 marks)

c. Prove Laurent’s theorem: If )(zf is analytic inside and on the boundary of a ring shaped

region R bounded by two concentric circles 1C and 2C with centre at a and respective

radii 1r and 2r )( 21 rr  , then for all z in R , n

n
n

n

n
n azaazazf 










  )()()(
10

where ,
)(

)(

2

1
1

1
dw

aw

wf

i
a

C nn  



....2,1,0n and ,

)(

)(

2

1
2

1
dw

aw

wf

i
a

C nn   



......3,2,1n

(13 marks)


