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SECTION A [40 Marks]: ANSWER ALL QUESTIONS
QUESTION A1 [40 Marks]
a) Evaluate cos™!(z) and leave your answer in the form a + ib. 5]
b) Find real constants a and b so that the function
f(2) =32 —y + 5 +i{azx + by — 3)
is analytic. [5]
. _9 3
¢) Evaluate /G %dz where C is given by |z| = 2. (5]
d) Find the Maclaurin series of ¢(z) = 2 cos(2?). 5]
o Bdf
e) Express /0 5 Zco(d) as a contour integral around the unit circle |z| = 1. [5]
. c 1 _ . 3
f} Find the value of the residue at z = 4 for f(z) = Yy 7o 8 [5]
1+ 3¢
g) Express z = + * in the form z = a + ib. [5]
—4+4
h) Use the precise definition of a limit to show that (5]
lim (262 — 2) = 2i.
32
SECTION B: ANSWER ANY THREE QUESTIONS
QUESTION B2 [20 Marks]
a) Consider the function f(2) = ==
i) Locate and classify all singularities. [2}
ii) Find the values of the residues at all the singularities inside |z} = 2. [4]
4
iii) H luat dz, where (' is the circle defined b =2 2
iii) Hence evaluate f(ﬂ (Z =176 = 3)° z, where (' is the circle defined by |z| [2]
b) Using Cauchy’s Residue Theorem, evaluate (12]

/2.7r dg
Jo 10 —6cos(8)
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QUESTION B3 [20 Marks]

a} Let f(2) = w(z,y) +v(z,y), 20 =2o+1iyo, wWo= ug-+ ivp. Prove that if [10]

lim w{r,y)=mu
(z.4)—+(0.0) (=.9) °

and
lim vz, y} = vg.
(w,y}%(wo,yg) ( y) 0
then
I =
1, 1) = e
b} Show that a(z,y) = —e *sin(y) is harmonic. Find the harmonic conjugate 5(z,y} and
hence the analytic function w(z) = a(z,y) +i8{x, v). [10]
QUESTION B4 [20 Marks]
a) Evaluate / |z|*dz where C' is parametrized by z =%, y = 3 for t € [1,2]. 8]
¢
b) Evaluate /c Y dz where C'is |z} = 1. [4]
e’
¢) Evaluate / mdz where C' is parametrized by |z —¢| = 1. (8]
o217
QUESTION B5 [20 Marks]
a) Determine if the sequence {(mﬂ } for n=1,2,-- converges or diverges. [4]

b) Determine whether the geometric series

-
k=0
is convergent or divergent. [6]

¢) Find the Laurent series that represents f(z) = in the domain |z| > 1. [10]

L
2(z — 1}

QUESTION B6 [20 Marks)

a) 1) Show that cos™'(z) = —iln (z + iVl — 2?) [10]
i) Hence show that £ (cos™!(z)) = e (4]
b) Find the principal value of z = 2i™* [6]
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