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QUESTION ONE
(a) Define the following terms:
(i) Limit of a function (1 mark)
(ii) Continuity (1 mark)
(iii)  Simply connected region (1 mark)
(iv)  Multi-connected region (1 mark)
(b) Prove that the function f(z) = |z|? is continuous everywhere but nowhere differentiable
except at the origin. (7 marks)
(c) Show that the function e*(cos y + i sin ¥) is an analytic function, find its derivative
expressing it in terms ofz. (6 marks)
(d) Find the image of the circle |z — 1| = 1 in the complex plane under the mapping
w=-, (4 marks)
(e) Find the first four terms of the Taylor series expansion of the complex variable function
flz) = (?_—3{%_7) about z = 2 .find the region of convergence. (5 marks)
QUESTION TWO
(a) If w = ¢ + i1 represents the complex potential for an electrical field and
lp=x2_y2+ zx 2
xX“+y
determine the function ¢ . (8 marks)
(b) Givenu —v = (x — y)(x? + 4xy + y®)and f(z) = u + ivis an analytic function of
=x+1iy,find f(z)intermsofz . (12 marks)

QUESTION THREE
(a) Find the orthogonal trajectories of the family of curves x3y — xy® = ¢ = constant.
(7 marks)
(b) Show that the function u = e ~2%” sin(x2 — y2) is harmonic. Using Milne Thompson
method, find the corresponding analytic function f(z) in terms of z. (13 marks)
QUESTION FOUR
(a) State and prove Cauchy’s integral theorem. (10 marks)

(b) Evaluate | . -Z—(Zf_l_):ZTZ) dz,whereC is the circle |z| = gusing Cauchy’s IntegralFormula.

( 10 marks)



QUESTION FIVE

2
(a) Using residue theorem, evaluate | = ﬁc ;% dz,where Cis |z+1—i| = 1.

(9 marks)

(b) Consider the function f(z) = 4x +y + i(-x + 4y), show that the function f(2) is
differentiable (11 marks)



