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Instruction: Answer Question Number One and Any other Four Questions.

1a) Express z = —/6 — v/2 i in polar form.
b) If f(2) = 22, prove that lim,., ,, z{.
c) Find the analytic function f (z) =u +iv, given that u =e™(xsin y—ycos y).

d) If ACx,y) = 2xy — i x%y3, find div A.

z2-2z
(z+1)%2(z%+4)

e) Find the residue of f(z) = at all its poles in the finite plane.
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[4 Marks]

[4 Marks]

[4 Marks]

[6 Marks]

2. a) Given the complex function f(z) = ﬁ Find the first four terms of the Taylor series expansion
+

f(z)aboutz =—i.
b) Show that the function e*(cos y +isiny) isan analytic function, find its derivative.

3a) Write all possible Laurent series for the function f(z) = ﬁabout the pole z=-2
z(z+

b) Find % of this function: f(z) =4x+y+i(—x+4y) along

(i) imaginary axis

(i) a line when y = x
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[7 Marks]

[3 Marks]
[2 Marks]
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4. a) Find the image of the circle |Z —]4 = lin the complex plane under the mapping w = —.
z

2+4i

b) Evaluate I(Zy +x?) dx+ (3x — y)dyalong the parabola x =2t andy =t? +3.
3i

5a) Evaluate the following integrand using Cauchy integral formula fcm

c is the circle |z| = %

b) Find the region of convergence of the series Zn! z".

n=1

1+i

6a) Find the smallest positive integer nfor which (—j =1

.b)If z, =2+iand z, =3-2i, show that

1-i

|222 +zl—5—i|2 1

22, -7, +3-i|

4—-3z

dz where
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