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INSTRUCTIONS: Answer gquestion one and any other two questions.

QUESTION ONE (30 MARKS)

a) Find the radius and disc of convergence of thes@% (5 marks)
n=0 n-
. : L . cosz

b) Use series to test the nature of singularity inftimetion (3 marks)

5

c) Differentiate between a conformal and an isogorasformationw = f (z) at a point
z=z, (3 marks)

d) State the Cauchy’s integral formula for th& derivative hence or otherwise use it to
evaluate the integreﬁce“zs—gzsdzwhere c is a curve enclosizg3but not passing
throughz=3. (5 marks)

e) Prove thatv(z) = e* cosyis harmonic hence find the conjugate functiorv(d)

(5 marks)

f) Find a bilinear transformation which maps the poipti, and -1 in the z plane to Dand

o respectively in the w plane. (5 marks)
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g) ldentify the singularities and hence compute tisediees of f (z) = ﬁ at the
z2(z-

singularities. (4 marks)

QUESTION TWO (20 MARKYS)

a) Find a Laurent series expansion fofz) = _ about z = -1and state the disc of
(z+D(z-3)
convergence. (9 marks)
cos36
b) Use the residue theorem (or otherwise) to evalllhm(mtegralj —dB
5-4cosd
(11 marks)

QUESTION THREE (20 MARKYS)

a) Prove that the functiorf,(2) = Z 37 and f,(2) = z 3] ))n+1 are analytic continuation
of each other and hence sketch the common region. (8 marks)
X2
b) Evaluate the mtegra!'
+1) (X +2x+ 2) (12 markS)
QUESTION FOUR (20 MARKYS)
a) Compute the producrl (MJ (5 marks)
1 n+1l
b) Use the Cauchy’s integral formula (or otherwiseg¢valuate the integral
I [ cilz- ]j—— (5 marks)
2 (z-1)°

c) Find the image of the interior of a cirdlé = aunder the transformatiow = z +1
Z
(10 marks)
QUESTION FIVE (20 MARKY)

a) Define the Schwarz-Christoffel transformation. 2 ngarks)
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b) Show that under an inversion, a vertical straigig Re(z) = cis mapped into a circle of

radiu52i hence find the centre of this circle. (8 marks)
C

c) Show that the mapping = z* + 2z +1is conformal atz, (L1f the linesl, : x=1and

|, :y =1meet atz, (10 marks)
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