Question 6
|Z—k|2 = 7? :(z—k)(z—k)* = 7? :>(Z—k)(Z* —k*):r2
—zz —kz k' z+kk —r*=0

k=ir=1=zz —iz +iz=0

Substituting: AT 0 W; —iX Wl* +ix i =0
HbSHIUtNg- w, —1 w —1 w, —1 w, —1

= ww, —iw, (w —1)+iwl (wf —1) =0
= ww, +iw, —iw, =0
= (w1 +i)(w1* —i) =0
= (wl +i)(wl +i)* =0
This is clearly a circle centre —i and radius 1.
W, =2 =>ZzZ= w,
Substituting:-  wjw, —iw, +iw, = 0= (w, +i)(w, +i) =0 as before.
This is clearly the same circle as before.

For w, = and w, =z to coincide we must have:-

z —
z

w=w, = =7 =>z+4z =zZ :>ZZ*—Z*—Z=OZ>(Z—1)(Z—1)* =1

z—1



Which is a circle of radius 1 and centre (1,0) .

In order for z to satisfy both its original equation and this new one (in other
words to make w, and w, coincide) we need the intersection points of the original

circle and this new one which are the origin and the point 1+ .



