Federal University of Technology, Owerri

Department of Mathematics, Harmattan Examinations 2018 / 2019 Session MTH 305. Functions

of a Complex Variable and its applications |. Answer any five questions, Time 3 hours.

- Q]ar Exprecy (] o B in the f(";“ a+1bh ‘7 markS)

1b) H 5in7 = @ thow that

2

= 1lpg '\-"} 4 Hr_lf (7 marks)

Q2a; %ind 2l the roots of the equation (1 + )t ={1- 2)® and show that all the roots lie on the
(7 marks)
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™S b} 25 complex show that the real part of log (z— 1) = % Log (1 - 2r cost) + r') where [z] =r

and Argz = B

Q3a) find the analytic function w = u + iv given that u = x’y — xy> +k, where k is a real constant, If

wi(D) - 2 - 3i fird the value of k. (6 marks)

b) Find the linear transformation which maps the line segment -\5 <x< 2vr2 ; \/E <y £2\/:2_
onto the line segmentu=0 1<v <7 suchthat (\E, \[E)%(U L] ; (2\/2 , 2\/3) — (0, 7)

(8 marks)
Q4 Prove that under the inverse transformationines and circles map onto lines or circles . (6 marks)
Hence show that the image of the two linesx +y + 2=0and x—vy + 2 = 0 are intersecting circles
. {8 marks)
Qs. Fvaiuzte the following integrals along the given path, C. o
2((z v
dz
a) J = c={%]=4 _ sy (7 marks)
cz{z" +1) : 93,:_0-} :
, 3,82z = '?c‘b? 0+ ‘t’j.:'- “2)
¢ ) ¢x w2l 2)
b) |z-dz ; ¢ = (0.0) (2.0) - (7 marks)

~. Q6. Showthatif (z,, z,, z3) — (w;, Wa, ws) in order under the bilinear transformation then

[ﬁ_—_"g«'—,&'}[ﬁ& ~wsy)  (2-%1)(2; —24)

(W-wy)(w,—w,) (2-23)(%~2) (6 marks)

Hence find the bilinear transformation which maps the triple (i, 2, - i) onto the triple (-, 3, i)
in order _ (8 marks)



