
Locus and Complex Numbers
Circles
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e.g. (i) Express these circles in terms of z

16 a) 22 =+ yx
4=z

( )16=zz

01246 b) 22 =−−++ yxyx
1246 22 =−++ yyxx

( ) ( ) 2523 22 =−++ yx
523 =−+ iz

( )( )[ ]252323 =++−+ iziz
(ii) Find the centre and radius of;

25 a) =−− iz
( )5,1 :centre

units 2 :radius

( )( ) 4944 b) =−+++ iziz
( )14 :centre −− ,

units 7 :radius
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( ) ( )2222 1299 −++=+ yxyx
124499 2222 +−+++=+ yyxxyx

52848 22 =++− yyxx
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units 
8

53 :radius

( ) 02 d) =++ zzzz
0422 =++ xyx

( ) 42 22 =++ yx
( )02 :centre ,−

units 2 :radius



Lines y
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( ) ( ) ( ) ( )2222 1211 +++=−+− yxyx
12441212 2222 +++++=+−++− yyxxyyxx

0346 =++ yx

( ) ( )1,2 and 1,1 ofbisector   −−⊥OR
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( ) izizii 42Sketch  −=+ y
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arg0  and  1 e.g. π
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e.g. (i) On an Argand diagram, sketch
y

x-2

2

(ii) Find the possible values of arg z
The tangents drawn from the origin to the circle 
will create the vectors with the minimum and 
maximum arguments 

(iii) Find the minimum and maximum values of
Draw a secant that goes through the origin and the centre of the circle, 
this will create the vectors with minimum and maximum modulus.



e.g. 2021 Extension 2 Question 16c)
Sketch the region of the complex plane defined by Re(z) ≥ Arg(z) 
where Arg(z) is the principal argument of z.

boundary curve: 



testing regions: 

all points have Re(z) < 0,
so no points are included

all points have Re(z) > 0,
so all points are included



some things to note about 
the solution:



Exercise 1F; 
1 to 5 ace etc, 6, 7 ac, 10, 11, 12a, 13

Patel: Exercise 4M; 
1ac, 2bd, 3ac, 4bdf, 5bd, 6ac

Patel: Exercise 4N; 
1acfhj, 2ace, 3acegikl, 4ace
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