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QUESTION ONE: COMPULSORY (30 MARKS)

a) Given f(z) = sinz , find the Maclaurious series (5 marks)
b) If zy and z, arecomplex numbers, prove that
lzy+ 2z 1 €1z, + |25 | (6 marks)

c) For which values of Z is the function continuous f(z) = (z_i)z(”i) (4marks)

d)Giventhat w = f(z) = z?2 , find the values of w that correspond to

z = =3 % 5 (4 marks)
e ; :
e) Evaluate ¢ P dz where c is thecircle |z — 1|= 3 (7 marks)
z ; _ z2
f) Determine the poles of the function f(z) = T (4 marks)
QUESTION TWO (20 MARKS)
a) Evaluate f(z) = i at @ o= 3 using Taylors’ series
(6 marks)
b) State and prove the Residue Theorem (5marks)

2

¢) Find the residues of f(z)= s at all its poles in the finite plane and hence
(z+1)(z* +4) i B

evaluate § (2= (9marks)

QUESTION THREE (20 MARKS)

2+3i
a) Evaluate J.(_z2 + z}jz along the line joining the points (1, -1) and (2, 3)

141

(6marks)

b) Evaluate ¢ e il , wherecisthecircle |z |= 2 (7 marks)

¢ z(z+1)(z-1)

J~4+2I'.

» Z dz along the curve Z = t*+ it (7 marks)

¢) Evaluate the integral

QUESTION FOUR (20 MARKS)

a) Find the first four terms of the Taylor series expansion of f(z) = In(1 + z)
about the point z = 0 (7 marks)

2
b) Using Cauchy’s integral formula, evaluate I %?—Zilz—dz where C is )z - 1| =il
Z —

(7 marks)
) If f(z)is analytic within and on simple closed curve C and if a is any point
within C, show that f(a) = —¢ 12 dz (6 marks)



QUESTION FIVE(20 MARKS)

dz whereC isacircle |z — 1 |= 1 (10 marks)
z

(2% +4)*
determine whether it is isolated singularity or not . (10 marks)

2
a) Evaluate § izzjz

and

b) Locate and name the singularities in the finite Z-plane f(z) =



