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E471 Complex Variables

(a)

®)

©

Question one

Given =~ 7+ 24i , convert it into polar form and find all the four roots of
{w (e, thesolutionsof z in z'=w). ( 8 marks)

Given f(z)=e *z where Z isthe complex conjugateof z ,is f(z) an

analytical function? Justify your answer. (10 marks)

Given the equation Inz=-2- % i ,solvefor z. (7 marks)



(2)

(b)

Question two

Given u(x,y)=5x>~15xy* -3¢ ** cos(2y),
@) show that u(X,y) is aharmonic function, (4 marks)
(1) find its conjugate harmonic function, v(x,y) . ( 7 marks)
Given f(z):s—zu%)2 , z,=2i and z,=8 ,

()  find the value of j“L f(z2)dz if L isastraightline from z, to

Z; » (11 marks)

(i) set z;=-5i ,if L isastraightline from z to 2z, andthen
joined by a straight line from z, to z, ,is the value of _[ * i f(z2)dz

here going to be the same or different from that obtained in (b) (ii) ? Why?

(3 marks)




(a)

(b)

(©)

Question three

Given f(2)= , find its convergent series representation about the

zt +
expansion centre of z, =1+ 2i fortheregionof 1< |z - zo| <17 .

(10 marks)

3 @n)

Given a power series of () z" , find its radius of convergence.
n=0Q 5 n!

(S marks)

1 + sin(6)
25~14 cos(26)

2 .
Given a definite integral of L g d @ ,convert it to a complex

contour integral and utilize the residue theorem to find its value. (10 marks)



Question four

Convert the following definite integrals into complex contour integrals and utilize the

residue theorem to find

(@ the value of r dx 5
= (x*-3x+7)
®) thevalueof [ 20X g,
e x"+x+4
(c) the principal value of r 3 2x dx
e xT+x" +x+1

(7 marks)

(9 marks)

(9 marks)
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(b)

Question five

Given a linear fractional transformation w= where b # 0 , show that

z -1
the unit circle centered at the origin in the z — plane maps to the unit circle
centered at the origin in the w— plane . (6 marks)

Two long hollow metal cylinders eccentrically located one inside the other have

their circular cross sections lying on the x-y plane as shown below :
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The outer cylinder has a radius of unity and centered at the origin while the inner

one has a radius of 0.2 and centeredat (0.3,0).
(i) Find the appropriate value of » given in (a) that can map these two
off-centered cylinders in the z-plane to a pair of coaxial cylinders in the
w -plane. Find also the radius of the mapped inner cylinder in the w -plane.
( 8 marks )
(i)  If the electric potential of the outer cylinderis 12 wvolts and that of the
inner one is zero, find the potential between the cylinders. Plot the equal

potential surfacesof 0,4,8 and 12 volts in the z-plane. ( 11 marks )



