Locus and Complex Numbers

o= f(z), find the locus of » or z
given some condition for w or z

(Make the condition the subject)
wis purely real = Im(w)=0,argw=00r x

w is purely imaginary = Re(w)=0,argw = J_rg

(Iinear function

_ : =6 = locus is an arc of a circle
linear function

) . T
*minor arcif @ > E

*majorarcif < %

*semicircleif 8 = 5




e.g.(i) Find the locus of wif w= ZT Z=4
w=""" R .
; (w-1)
IW=2+2 9
z(w-1)=2 W_1:4
z——jL— 1
(w-1) W—1=§

- locusis a circle, centre (1,0) and radius %

.e. (X—l)2 +y° =

INQF




(ii) Find the locus of z if w= Z—Jriand w s purely real
Z_

we XFD+IY (X=1)=1y 5 If wis purely real then argw =0 or 7
(x=1)+iy (x-1)-iy
(X =1)-i(x+Dy +i(x -1y +y’ i.e.arg(mjzmm
(x—1)2+y2 z-1
If wis purely real then Im(w) =0
ie.—(x+1)y+(x-1)y=0
—Xy—y+Xxy—y=0
-2y =0
y=0
~.locus isy =0, excluding (1,0)
(z—1= 0, bottom of fraction =0 )

arg(z+1)—arg(z—-1)=0or
y“

-
-
>

_ _ locus is y =0, excluding (+1,0)
Note : locus is y = 0, excluding (1,0) only

I.e. answer the original question



(iii) Find the locus of z if arg(zj :%

Z_
arg(z4j :% %: tan 60 r2 =22+ (243
L— 2
=16
argz—arg(z—4):% y =21tan60 f_4
Vi =23 )

~.centreis (2,-2+/3)
.. locus is the major arc of the circle
(x=2) +(y+2+/3) =16 formed by the
chord joining (0,0)and (4,0) but not

30" including these points.

Exercise 4N; 5, 6

Exercise 40; 3 to 10, 12, 13a, 14, 17,
NOTE: argz > arg(z-4) 20b, 21a, 22, 25, 26
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