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QUESTION ONE (Compulsory)

a)

b)

d)

e)

Define the following terms; (6 marks)
1. Laurent series,
il Harmonic conjugate,

iil. Singularity
iv. Define a Schwartz-Christoffel transformation
V. A conformal mapping w = f(z) and hence state the condition the function

is to satisfy for it to be conformal.

Find the residue of the following functions; (9 marks)
i f(2) =32
il. f (Z) = EZZ"'_Z‘-)ZZ'

i, £(2) = L

24z+1)cosz

sinz I . g . — . .
Show that gfrc = iz = o F where ¢: |z| = 1 ,described in a positive direction.
(5 marks)

Show that the function @ = x3 — 3xy? + 2y can be a real part of analytic function.

Find the imaginary part of the analytic function. (5 marks)

ZCOsZ

Discuss the singularity of the following function: f(z) = DD

(5 marks)
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QUESTION TWO

a) Expand the function f(z) = in a Laurent series in the powers of (z—1)

2 |
(z+1)(z+2)

valid in the annular domain containing the point z = 2., (5 marks)
2

b) Let f(z) be analytic inside and on a simple closed curve C exceptata pole a of order

m inside C . Prove that the residue of f(z) at a is given by

; i 4P - ‘
a_x = e sa T {(z—a)"f(2)} (5 marks)
¢) Find I = j:";‘i_iii:-—i (10 marks)
QUESTION THREE
2
a) Evaluate ffom ﬁg’—iﬂsdz (5 marks)

z2-2z

b) Find the residue of the function f(z) = G

(5 marks)

¢) Find a Schwartz-Christoffel transformation that maps the upper half plane H to the inside

of a triangle vertices —1,0 and i . (5 marks)

d) Evaluate [/"——""—— (5 marks)
QUESTION FOUR
a) expand f(Z) = m in a Laurent series valid for
i 1<)|Z| <3 (4 marks)
ii. |1Z]| < 3 (2 marks)
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iii. 0<|Z+1|<2 (2 marks)

iv. 1Z| <1 (2marks)
o z2dz ;
b) Evaluate [ T (5 marks)
c) Determine the Laurent series of f(2) = (z — 3) sin — (5 marks)

z+2

QUESTION FIVE

a) Find 1= IZﬂ:cosZBdB

0 5-4siné ('5 marks)

o0 x%+3

b) Using residues, show that me dx = zn (5 marks)

c) Consider the contour C defined by x = y,x > 0 and the contour C; defined by
x =1,y = 1. Maps these two curves using w = é and verify that their angle of

intersection is preserved in size and direction. (10 marks)
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