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Paper 1 of 1 — MTH 224 2022/2023
Level 200 • Second Semester • PastQuestion

DEPARTMENT. OF MATHEMATICS

COLLEGE oF SCIENCE
FEDERAL UNIVERSITY OF PETROLEUM RESOURCES, EFFURUN
SECOND SEMESTER B.Sc. EXAMINATIONS 2022/2023 SESSION

Course: MTH224 (Complex Analysis 1)
Instructions: Attempt any FOUR questions
hrs

Time allowed: 2%

Question One:

. where Z is the

(a) Define the limit of a function of a complex variable and prove that a
dz

conjugate of z. does not exist anywhere.
(b) , (i) Determine the locus represented by |z-3| + |= + 3|=10

(ii) Express f= in the form u(x.y) + iv(%.y)

State and prove Cauchy-Riemann equations

(c)

Question Two:
uchy’s Theorem and verify the theorem by evaluating the integral f. f(2)dz

‘ound the square formed by joining the points z= 1,z=2,z=24,z=1

for n positive integer

ide and ona simple ¢losed curve ¢, and a is any point within ¢. prove

a

(ii) \z==—

> eee .
= (iii) the rectangle whose vertices are
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f the parabola y = 4-x? from A(2.0) to B(-2.0)

dz e cis that part 0

(b) / Evaluate , wher
LA +1
Question Four: oe ;
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(a) Define conformal mapping and state the Conditions for a transformation to be conformal.

(b) Map the points A(2= -2+i) and B(Z= 3/+4i) onto the w-plane under the transformation
VY w=2iz*3 and illustrate the transformation on a diagram.
ut by W aS Z moves along the straight line joining A(2+0i)

(c) Ifw=7, find the path traced 0} N y
and B(0+2i). Illustrate the transformation on a diagram.

4

onto the w-plane is conformal or not.

Show whether the transformation W

wer series in z, determine the radius of convergence
: ws 30
ergence interval (i) (ii) =

. 22-1 (2-22 +3)

the following as po

a

jes expansion of f(z) = cosz about the point z=—
3

na Laurent series about the point z = 2 and determine the nature of the

yr and Laurent series

- for (i) |z|<2 (ii) |=|>2

(ii) 1<|z]<4 (aii) |2|>4. In each case specify


