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Instruction: Answer Question Number One and Any other Four Questions.

1.a) If f(z) =u(x, y)+iv(x,y) is analytic in aregion R andu(x,y)=y® -3x%y.

Findv(x,y)? [5 Marks]
io -ig i0 -6
b) Show that (i) cos @ = % (ii) sin 0 = % [3 Marks]
i
2+4i
c) Evaluate I(Zy +x?) dx + (3x — y)dyalong the parabola x =2t andy =t* +3. [5 Marks]
3i
d) Let w= f(z) = z%. Find the values of w which correspond to:
(i) z=-2+i [2%2 Marks]
(i) z=1-3i [2%2 Marks]
e) Express in polar form the complex number z = -3i [4 Marks]
2. a) Given the complex function f(z) = Zia) Find the first four terms of the Taylor series
Z° +
expansion f (z) aboutz = —i. [7 Marks]
b) Find % of this function: f(z) =4x+ y+i(-x+4y) along real axis. [5 Marks]

3. a) Using Cauchy — Riemann equation, show that f (z) = z%is analytic in the entire z — plane [8 Marks]
b) Find f(z)suchthat f'(z)=4z-3and f(1+i)=-3i [4 Marks]
4.8) If zy=2+iand z,=3-2i.

(i) Evaluate [3z, —4z,| [4 Marks]

(i1) Find the dot product of z, e z,. [3 Marks]



b) Find the value of the integral I(x +y)dx + x*ydy along y = x?,
o

having (0, 0) and (3, 9) as end points. [5 Marks]

5. a) Show that the function e*(cos y +isin y) is an analytic function, find its derivative. [5 Marks]
b) Evaluate (i) Iirp_(z"' —5z+10). [3 Marks]
(2z+3)(z-1)

i) lim 4 Marks
i) fim, 2 -27+4 [ ]
6. a) Find the bilinear transformation that maps the points z, =—i, z, =0, z, =i into the points W, = —1,
W, =1, W, =1 respectively. Into what curve that y — axis is transformed to this transformation? [9 Marks]
. . 1-i
b) Find the modulus and the argument of this complex numberm : [3 Marks]



