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INSTRUCTIONS: Answer question one and any other two questions.

QUESTION ONE (30 MARKY)

a) Find the real and imaginary parts of the complexpiex;

22'[115 , Wherez=x+iy (4 marks)
b) Given thatz =3- 2i,write t in polar form. (4 marks)
c) Find the poles of (z) = Zs:i“ and the corresponding residue. (4 marks)
d) Use De Moivre’s theorem to show that
Cos26 = Cos’d - Sn’*fand Sn28 = 2 Cosd Sné (4 marks)
e) (i) Define continuity of a complex functiofyz). (3 msYk

(if) Determine whethef (z) is continous if

Z2410
{ Z—4i

f(z) =
8 + 6i,if z = 4i

Jif z # 4i

f) Given thatz = 5(Cos35° + iSin35°), convertz to the formz = x + iy (2 marks)
g) Find the cube root of
z = 5(Cos225 + iSin225) (5 marks)
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QUESTION TWO (20 MARKYS)

a) GiventhatZ,_, ;iy,andz,_,, ,;y,, Show that ;

(i) 12,2,| =|z)| 7| (5 marks)
iy zz=|7’ (3 marks)
b) Find the image of triangl&(0,0), B(1,0) andC (1,1)under the transformation;
f(z)=w=@B+4i)z+2—4i (6 marks)
c) Find all the values ofL+i)' (6 marks)

QUESTION THREE (20 MARKYS)

a) (i) State the Cauchy-Riemann equations. (2 m)ark

(i) Show that the equatiofi(z) = z* satisfied the Cauchy-Riemann equations.

(4 marks)
li 22
b) Evaluate lim m (t 5 ZIZJ (4 marks)
t- 2 t°+4
c) Givenz=4-3i;
0] Represent botlz and zin the same argand diagram. (2 marks)
(i)  Expresszin the formre'® (4 marks)
d) Evaluatez®given thatz=5+3i (4 marks)
QUESTION FOUR (20 MARKYS)
a) (i) State the De Moivre’s theorem. (2 marks)
(iii) Use the De Moivre’s theorem to show that
Cos58 = Cos’d -10Cos’Sn*d +5Cosd Sn*d and
Sin58 = 5Cos*8Sind -10Cos’dCos*8 + Sn°4 (5 marks)
b) A transformation is given by = z*
(1) Write the transformation equation
u=(x,y)andv(xy) (3 marks)
(i) Find the image of a poinfl, 2) underw. (2 marks)

c) Prove the complex trigopnometric identity
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Sn’z+Cos’z=1 (4 marks)
d) Let f(x) = |z| be a function in the complex plane. Show tha not differentiable at any

point. (4 marks)
QUESTION FIVE (20 MARKYS)

a) Evaluate;

24) 2
j( 2y + x?)dx+ (3x — y)dy

0,3)

Along the straight lin€0,3) to (2,3) and then fron(2,3) to (2,4) (10 marks)

b) Find the poles off (2) = > and the corresponding residues. (10 marks)

-z
(z-D(z+)
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