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E471 COMPLEX VARIABLES

(a)

(b)

(©)

Question one

N 3

Convert the given complex number ( 3; Z) into its polar form as well as its

x+1iy form. (3 marks)
2z

Given the following complex function [ (Z) = 23 ;; where z=x+1iy ,

) findits u(x,y) and v(x,y) , (4 marks )

(ii) check for its analyticity , (5 marks)

(iij)  plot the mapped image of z(x,y) =5 and u(x,y)=10 curves onto the
z — plane and show them in one display in z — plane for

x= 0 to +2 and y= -5 to +5 . (5 marks)
(Note: f(z)=u(x,y)+iv(x,y) )
Determine the value of @ and b suchthat u(x,y)=ax’+bxy isa

harmonic and then find its conjugate harmonic v(x,y) . (8 marks)
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(b)

Question two
Evaluate the value of the following complex line integral Ic (sin(Z Z) +2° )d z if

) C : the shortest path from -5-5 to 5+ 5 , ( 6 marks )
(ii) C : the counter clockwise circular path from -5-5 to S5+ 5i
with the centre of the circle at the origin .
Compare the answer here with that obtained in (a)(i) and make brief

comment . (7 marks )

Given the following complex function f(z) as:

7i 6
(@)= + .
z+3 z-4i
) find its convergent series expansion about z = - 6-4; for all the values
of
z in the domain of 5<}Z—(—6—4i)l< 10 , (7 marks)

(ii) find its convergent series expansion about z = 4  for all the values of

z in the domain of ’Z—(—6—-4i)|>10 . (5 marks)



Question three

(a) Find the centre and the radius of convergence of the following power series :

- (4n)! e
Zo Sn(n!)4 (z-6i-5) (5 marks)

[ 2
Sin, ?
(b) Express _(——j into its Maclaurin series ( i.e., Taylor series with centre at
z\z -

z = 0 ) and find its radius of convergence . (5 marks)

(c) Given the following definite integral :

Jzzr cos(26) i

0 3+ cos(d)

(i) use int command to find its value (4 marks )
(ii) convert it to a complex contour integral , evaluate the value of this contour

integral . Compare it with that obtained in (i) . (11 marks)



Question four

(a) Given the following two improper integrals :

cos(x «  sin(x
[ g e [,
- x“+ x + 1 o x 4+ x + 1
(i) convert them into the real and imaginary part of a complex contour integral
respectively . Justify your choice of the contour . (4 marks)

(ii) evaluate the values of the given integrals by the method of residue
integration. (7 marks )
(b) Find the Cauchy principal value of the following integral :

J'wdx

_wm (7 marks)

(c) Evaluate by the method of residue integration the following improper integral :

f x2+5 J . ks)
x .
ox*+ x*+2x2-x+3 (7 mar
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Question five

az+ b
cz+d

(i) Find the linear fractional transformation w = that maps the three

points { i, 0,1 } in z - plane onto the three points

{ 1-7i,-2.,3 } in w- plane respectively ,i.e., find the
valuesof a , b , ¢ and d . ( 8 marks)

(ii) use conformal command to plotthe mapped image of the rectangular
region( —-20<x<20 and 3<y<3001 ) of z- plane onto

the w- plane , (4 marks)
(iii) find the fixed points of the given mapping . (3 marks)

Find the potential ¢ between two infinite coaxial cylinders of radii
n=5 cm and r,=10 cm keptat constant potentials U, = 40 volts
and U, =80 volts respectively. Also find the potentialat =8 cm

surface . (10 marks )



