MTH5103 Complex Variables

Question A. [20 marks]
Let z; = —2 + 3i and z, = 4¢3, Compute:

(a) Im(z,), [4 marks]

(b) |z, [4 marks]

() lz1 —zy), [6 marks]

(d) z;7 1. [6 marks]
There is no need to evaluate radicals, Present your result in the standard form z = x+1iy in (d).
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4 | MTH5103 Complex Variables
Question B. [32 marks]

(a) Find all complex solutions of z3 = 8i, giving the results in polar form and indicating their

location in the Argand diagram. [16 marks]
(b) Derive the curve corresponding to
z—1 l
=2
z+1
and describe this geometrically. [16 marks]

Answera
> Ay :
@ZME“::’; %& poad lbﬁﬁi%i‘??%z\k (\\R’“‘: Q‘J\\&Zf}
- 1Y 2 G\ L ‘
twls  siwlb Q%QW!Z
= 2 € 5 i 5 W

Le. ™ togts Me ot &ivale of L

- i 7 ﬁzv%a
XN s 2 Q_\M§\\ PRP &S oXtae

E Zz =\ \ (R ALY
UX VYL

\) (x )N =D
Cnme vy oy

= DY E S Oeay ey

=5 E %% ‘3\/‘31% oY A 3= o ‘L

SD

oy . >§~" > (% ﬁj’fl ! Qh) @\”‘7\‘:}\ NORYRRY =
e e Ay O 6 qrfk\&? N %"\\ Remiyh ® - 2 ,,



6 MTH5103 Complex Variables

Question C. [22 marks]

(a) Evaluate the limit
im (22 +7)(z -+ 1)
z—i (Z. - Zi)3 )

[10 marks]

(b) Under the transformation
zw=2"42z-5,

where z = x -+ 1y and w = u + iv, determine which points in the z-plane are mapped to
v =2 in the w-plane and describe these geometrically.

[12 marks]
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8 MTH5103 Complex Variables

Question D. |26 marks|

(a) Let f(z) = w+iv, where z = x + iy. Write down the Cauchy-Riemann equations relating
w and v. What other conditions are required for (z) to be differentiable at z? [8 marks]

(b) Use the Cauchy-Riemann equations to find the values of z for which each of the following
functions is differentiable:

f(z) = 3xy —ixd, f(z) = |z}

[18 marks]
Answer D.
DU BN 3w RN
CR egoR s 5% 7 39 2 Y X
FRCUER A %& E:‘:& '« m@iok T
% }\f:b q U 3\‘{\ e \;’“ %7 \ %3 \; N 57@ \é} ‘*\/’ 3( = //

MZ.
Q}\“s\i\ Se QQ‘?\%\‘Q\ ok T \{\*ﬂ\ "a“ﬁ\s\t\\% é\ﬁﬂ Q\’Q‘Q\W\é 2§

e
£ BRYSUK D aSRy, N=-%
: L
AN ay = Sé\)\if =) @\\; A mi? =27
e ;
| (v, 0
Dy SR AN (& ) Q‘) and : § ’ >

| - . e
go L) = XN W, =0

RS q
PN N‘% N =0, BN oy - &*QK = 0
> - Y \’7

» g"fé%%& sy vs,\\\:\r@ m\ K Q mﬁ \



