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SECTION A (40 marks)

Answer ALL questions from this section.

[—7{ c
s

A1. Evaluate,

[5]
A2. Given that Cauchy-Riemann equations in cartesian coordinates as
ou  Ov ou ov
—=_— and —=——
or Oy oy Oz
Show that the Cauchy-Riemann equations in polar coordinates are given by
ov 10u d du _10v
— =——— and — =
or r 00 or  ro
where z = rcosf and y = rsin 6. [10]
A3. By applying the Jordan’s Lemma evaluate
° xsinbx
—d
/_oo PR
[5]
A4. (i) Determine the convergence of the series
Z 92n +3 (4 o Z>
n=0
[5]
(ii) Find the radius and centre of convergence for the series
Z (z — 3i)
n=0
[7]
A5. Prove the extended Cauchy’s integral formula. 8]
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SECTION B (60 marks) Answer ANY TWO questions from this section.

B6. (i) Graphically represent the values of z where

z—95| 3
z+5| 2
3]
(ii) Given that u(z,y) = 2* — y* — 2y — 22 + 3y is harmonic. Find the conjugate of
v and express f(z) = u + iv as a function of z. 5]
(iii) Evaluate the following
() Z
I = % a4
gl 72
3]
(b) .
siniz
I= —d
]{z|2 22— 42+ 3 :
[5]
(iv) Use the extended Cauchy’s integral to evaluate
h
g
l—tj=1 2+ 1)3(z 1)
[4]
B7. (i) (a) State the ML Theorem 2]
(b) Use the ML Theorem to bound the function:
I j{ dz
c Z(Z - 2)3
where ¢ is a circle, centre origin and radius 5. 5]
(ii) Find the Laurent series of
ez
f(z) =—, about z=0
2
(a) using the formula for An 5]
(b) using the Taylor series for e 5]
(iii) Find the analytic function w = f(z) if its imaginary part is v(z,y) = 3z + 2zy
and if f(—i) = 2. 3]
B8. (i) Define
(a) Essential singularity. 2]
(b) Removable singularity. 2]
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(ii) Prove that if f(z) has an nth-order pole at z = a, then

Res(f(@)) = —— lim & (2 — )" f(2)]

(n—1)2—adzn"1

(iii) Show that

/+°° dx 5w
oo (@2+ 1) 16

T cos 20
—df
/0 5+ 4cosd

(iv) Evaluate

B9. (i) Evaluate
I / < dx
) (@24 1)3
(ii) (a) Prove the Jordan’s lemma.

(b) Using the Jordan’s lemma, evaluate

° xsin ax
[:/wmd$, a >0, k>0

END OF QUESTION PAPER
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