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INSTRUCTIONS: Answer QUESTION ONE and any other TWO QUESTIONS

QUESTION ONE 30 MARKS (COMPULSORY)

a)

b)

c)

d)

2

Factorize 16x” +25y’

+3i

=i

Simplify >

2

+

For what values of z if f(z) = 3Z2 1
<

is continuous

Explain the nature of the transformation w = z°

(cos 46 +isin46)(cos 3¢ + i sin 3¢)
(cos @ + i sin 8)(cos 2@+ i sin 2¢9)

Simplify

Let f(z)=u+iv be an analytic function. If u = x* —=3x%y, find f(z)

Find the cube roots of —1

(2 marks)

(2 marks)

(3 marks)
(5 marks)

(5 marks)

(5 marks)
(8 marks)
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QUESTION TWO (20 MARKYS)

a) Consider the function f (z) =2 —Zszi ne
L. State the singularity of f (z) (2 marks)
il. What kind of the singularity of f (z) (2 marks)
iii. Find the Laurent series of f (z) (3 marks)
iv. What is the region of convergence of f (z) (3 marks)
b) Find the fixed points of the bilinear transformation w = 3;__14 (5 marks)
c) Prove that f (z) =2z"is continuous at z = z, (5 marks)
QUESTION THREE (20 MARKS)
a) Find the image of the point (4,3) on z —plane under the transformation w =2z +3
(4 marks)
b) Expand f (z) = ﬁ in a Laurent series at z =3 (6 marks)

c) Evaluate .[Zdz from z =0 to z =4 +2i along the line z=2i to z=4+2i (10 marks)

QUESTION FOUR (20 MARKS)

a) Express z =4 + 3i in polar form (5 marks)

b) Show that f (z) =e¢”° is a periodic function with period 2k7i (5 marks)

c) Find the bilinear transformation which maps the points z, =2,z, =i,z; = —2 into the
points w, =1,w, =i,w, = —1 respectively. (10 marks)

QUESTION FIVE (20 MARKS)

a) Prove that sin z =sin xcosh y —icos xsinh y (6 marks)
2 =77+10
b) Let f(z)= %
(<-3)
Determine the poles of f (z) calculate the pole of f (z) at it poles. (6 marks)
T odx T
c) Prove that .[ =— (8 marks)

0x4+1 \/E
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