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KMA 302 - COMPLEX ANALYSIS 1
INSTRUCTIONS TO CANDIDATES

ANSWER QUESTION ONE (COMPULSORY) AND ANY OTHER TWO QUESTIONS

QUESTION ONE (30MARKYS)

a) Ifzy; =244, z,=3+2i, andza=—%+t—3i, evaluate

r

i |3z, — 4z,] [3 Marks]
. (z3)* [3 Marks]
b) Provethat z; +z, = z; + Z; [2 Marks]
c) Express 2 + 2+/3i in polar form [3 Marks]
d) Find the Laurent’s series expansion of the function
1
flz) = P [4 Marks]
e) Solve for z in the following equation
z4+81=ﬂ [3Marks]
f) Show that cos58 = 11 cos®6 — 15 cos*@ + Scos@ [4 Marks]
g) Determine the residue of the following function at each of the poles
ZZ
f(z) = G-12@e2) [4 Marks]
h) Apply Cauchy-Residue theorem to evaluate
2z-1 . .
flz) = = dz wherecisacircle |z| = 2. [4 Marks]

Z(Z+1)(Z-3)



QUESTION TWO (20 MARKYS)

a) Letu(x,y) = e *(xsiny — ycosy)
(i) Show that u(x,¥) is harmonic [4 Marks]

(ii) Find v (x, v) such that f(x,v) = u(x, ¥) + v(x,y) is analytic [4 Marks]

2nr cozdd

b) Use Residue theorem to evaluate fﬂ e [8 Marks]
) Show that sin® 8 = i (sin58 —Ssin36 +10sin6) [4 Marks]
QUESTION THREE (20 MARKYS)
z% 44 .
a) Letf(z) = ——, ifz# 2i while f2)=3+4i
(i) Prove that lim f(z) exists and determine its value. [3 Marks]
(i) Is f(z)continuous at z = 2i? Explain. [3 Marks]
(iii) Is f(z)continuous at points z = 2i? Explain. [3 Marks]
b) Use Cauchy’s Integral Formula to evaluate
fezzdz here C is the circle|z| = 3 6 Mark
¢ zr)" where C is the circle|z| = [6 Marks]
ZZ
¢) Find the Laurent series of the function — about the singularity =1 .
Name the singularity and give the region of convergence. [5 Marks]
QUESTION FOUR (20 MARKYS)
a) Write down z given that |z] = 2 and argz = 150 [3 Marks]

b) Prove that a necessary condition that f(z) = w(x, ¥) + iv(x,¥) to be analytic in the region D is that

: .8 . a .8 8
the Cauchy Riemann equations Z+i2 = —iZ= 4+ Z Hence show that
dx dx av av

f(z) = 2z% + 5 is analytic. [8 Marks]

c Simoli (cos38+isin38)(cos58—i sin 58)
| |
) P fy(cas?é—isin?é]{cas?ﬂﬂsin?é‘]

[4 Marks]

d) Provethat sinz =sinxcoshy— icosxsinhy [5 Marks]



QUESTION FIVE (20 MARKYS)

a) Use Cauchy’s Residue Theorem to evaluate the real integral

+oo 1
Jr_m (x2+1)(x2 +3) dx [6 Marks]

b) Evaluate [~

5 (2y+x%)dx + (3x — y)dy along the curve x = 2t, y = 3 + t?

[5 Marks]
Find the poles of 22— 4 Mark
c) Find the poles o ale [4 Marks]
d) Expand f(z) = : —ina Laurent Series at z = 3. [5 Marks]

(z+2)(z—3)



