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QUESTION ONE (30 marks) compulsory.

a) Explain what is implied by the terms

@) Analytic function. (2 marks)
(ii) Essential singularity (2 marks)
f(z)= 22—+4
z=2i (z—2i)(z+3)
b) Show that is not a pole for . (3 marks)
(60-100/)Q
¢) An alternating voltage of 240V, 50Hz is connected across an impedance of
Determine the magnitude of the impedance and its phase angl (2 marks)
u=x"—3xy’ vV o u u+iv
d) Given is harmonic find the harmonic conjugate of  hence write in terms of
z
(6 marks)
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2+6i
j(3x2 y+2xp> =3y +2)dz
1+4i 1+4i 2+6i

e) Evaluate along the straight line joining to . (8 marks)
w, =i, w, =00,
f) Determine the linear fractional transformation T that maps z;=1, z,=0, z;= -1 onto

w;, =1,

respectively. (7 marks)

QUESTION TWO (20 MARKYS)

z=6-8i
a) Write down the equivalent polar form of . (3 marks)
_ 2
f(2)= cos(zj +5z
b) Show that is not analytic. (7 marks)
3z+2

Jo e

c(zz+1) |Z—2i‘=2
¢) Evaluate where c is the circle using cauchy’s integral formula. (10 marks)
QUESTION THREE ( 20 MARKYS)

2z+1 2
w=fo=22D 2
(3z-2) 3 w z=1+i

a) If where find the value of  corresponding to . (4 marks)

I 22 + 3Z + 1

Z + 2

b) Evaluate where c is any curve enclosing both z = -2 and z = 3. ( 8 marks)

2+6i

".(422 +7z)dz

1'+3i

c¢) Evaluate along the straight line from 1+3i to 2+3i then from 2+3i to 2+6i.
(8marks)
QUESTION FOUR (20 MARKS)
1
Z)=——
/@) 22 +2z45

a) Find the poles of the function then determine the residues at the poles. (6 marks)
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G (Z)
2721 '[

b) Prove that (8 marks)
f(2)=2"+2z+5-3i
¢) Show that the function is analytic everywhere on the z-plane. (6 marks)

QUESTION FIVE (20 MARKS)

2z +1
&Zz— dz '
. z-+1 CZ‘Z-I—I‘:Z
a) Find the integral of where . (5 marks)
3 2 .
z7 -4z +2i
J@==—5 [ )tz
(z—- 31)
b) Find the residue of at its singularities hence evaluate where c is any
simple closed curve containing all singularities of f(z). (8 marks)
. —z+1- 1
lim # —1——i
o(+) 77 =2z 42 2
c¢) Show that the . (7

marks) THE END
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