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QUESTION ONE: COMPULSORY (30 MARKS)

®

Given f(z) = u + iv is analytic in a region R. Prove that wand v are harmonic in R
if they have continuous second partial derivatives in R. (5 marks)
b. Let f(z) = In(1 + z) , where we consider the branch that has the zero value when z = 0 A

expand f(z) in a Taylor series about z = 0. Hence expand In(1 + z/1—2)ina

Taylor series about z = 0 (6bmarks)
c. Giventhat f(z)=u+iv isan analytic function and suppose u(x,y) = e*(xsiny —

ycosy) , find v(x,y) (9 marks)

d. State and prove the Residue Theorem (5marks)
i . 22% 42 .

e. Using Cauchy’s integral formula, evaluate _‘.——ldz where C is |z - l| =1 (5 marks)
Z —_—
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QUESTION TWO (20 MARKS)

a. Determine if the function U(x, ) =e*(ycos2y + xsin2y) is harmonic. (5 marks)

b. Show that £'(z) for f(z)=z does not exist (5 marks)

c. Verify the Cauchy- Riemann equations for f(z)=e* (5 marks)
2+3i

d. Evaluate J‘(z2 + z}iz along the line joining the points (1, -1) and (2, 3) (Smarks)
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QUESTION THREE (20 MARKS)

a. Given that f(z)= u+iv is an analytic function and suppose that u=x" +4x—y* +2y,

use the Cauchy-Riemann equations to determine the imaginary part v (6marks)

P2z
b. Find the residues of f(z)= ﬁzﬁ at all its poles in the finite plane and
(z + 1)2 2’ +4

hence evaluate f fz)z (9marks)

¢. Show thatif f (z) is analytic and f'(z) is continuous at every point inside and on a

simple closed curve C then j I (z)dz =0 (Smarks)
&




OUESTION FOUR (20 MARKS)

a) If f(z) is analytic within and on simple closed curve C and if a is any point within C,

show that f(a)= —1- I—ﬂﬂdz (5marks)
2me—a
b) Prove thatlim,_; 324-223:fi22—22+5 =4+4i (5 marks)

¢) Using the definition of derivative, find the derivative of w=f(2)= z2—=2z+1 at

z=z,and z=-1 ' (5 marks)

; 3z%-2z3+822-22+45 ; .
d) Is the function f (z) = = :_Blz 2243 continuousat z =10 ? (5 marks)

QUESTION FIVE

a) Evaluate [ Zdz from z=01to z=4+ 2i along the curve C givenby z = t2 4 it

(7 marks)
b) State the De Moivre’s theorem and use it to solve 75 =3—4i (5 marks)

¢) Evaluate (—1+ i) /3 and represent first three solutions graphically (8 marks)




