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Argand diagrams 2F

1 a v
il |- 3 |z| = 3represent a circle centre (0,0), radius 3
0 S
b |z-(20)|>2
vi
5_
2
=5 “‘0 = 2 Y
=2
¢ |z+7| 2|Z—1|
yA |z + 7| = |z - 1| represents the perpendicular bisector of the

line joining (—7,0)to(1,0) which has equation x = -3.
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d |z+6)>|z+2+8i
|z + 6| = |z +2+ 8i| represents a perpendicular bisector of

Tm A the line joining (—6,0)to (-2,—8).

|+ 1y + 6] =|x +1iy +2 + 8i|
=[x +6+iy| =|(x+2)+i(y +8)|
= |(x+6)+] =[(x+2)+i(y+8)

= (x+6) +y" =(x+2) +(y+8)°

= x> +12x+36+1" =x" +4x+4+ > +16y + 64
= 12x+36=4x+16y+ 68

= 8x+36-68=16y

=8x—-32=16y

1
=>ypy=—x-2
Y75

© Pearson Education Ltd 2017. Copying permitted for purchasing institution only. This material is not copyright free. 1



Core Pure Mathematics Book 1/AS SolutionBank

|z| =2 represents a circle centre (0, 0), radius 2

\ |z| =3 represents a circle centre (0, 0), radius 3
I 4

1 x

|z + 4i| =1 represents a circle centre (0, 4), radius 1.

|z + 4i| =4 represents a circle centre (0, —4), radius 4.

|z - (3 - 5i)| =3 represents a circle centre (3, —5), radius 3.

|z — (3 — 5i)| =3 represents a circle centre (3, —5), radius 5.

2 |Z|< 5 and |Z

YA

< |z - 6i|
|z| =5 represents a circle centre (0, 0), radius 5

|z| = |z - 6i| represents a perpendicular bisector of

Izl = |z — &il

the line joining (0, 0), to (0, 6) and has the equation
y=3.
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Im 4

3 |z+1-i<1
2= (-1+i)< 1
This represents the region on the boundary and inside the circle with centre
(—1, 1) and radius 1.

0< argz < %t This represents the half-line from (0,0) with angle 6,

where 0 <6 g%’t.

The shaded area shown is where these two regions overlap.

4 zeC:|Z|<3

This represents the region on the boundary and inside the circle with centre (0, O)

Im 4

and radius 3.

3
Zec:ggarg(z+3)<n /
This represents the half-line from (—3, 0) with angle 6, 3K0j Re

T
wherez <@ <m.

v

The shaded area shown is where these two regions overlap.

5 ai |Z - 2| = |Z -6- 8i| represents the perpendicular bisector of the line joining (2, 0) to (6, 8).

Write z =x+1y to find a Cartesian form for this Im 4 arg(z — 4 — 2i) = g
perpendicular bisector.
|z —2| =]z —6—8i
|x+1y—2|=|x+1y—6—81| arg(z —4— 20) = 0
= |(x=2)+iy|=|(x—6)+i(y—8)|
.12 . 2
=|(x=2)+1] =|(x-6)+i(y-8)| 5 g

=x-2) +y"=(x-6+(y-8)°

=X’ —4x+4+y° =x" —12x+36+ )y’ —16y + 64
= —4x+4=-12x-16y+100
=8x+16y-96=0 (+8)

=x+2y-12=0

=>2y=—x+12

:>y=—lx+6
i arg(z—-4-2i)=0
arg(z—(4+2i))=0

This is a half line from (4, 2) making an angle of 0 with the positive Re axis.
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5 aiiiarg(z—4-2i)=

arg(z —(4+ 2i)) =

This is a half line from (4, 2) making an angle of g with the positive Re axis.

b {z eC:z-2| < |z-6 —8i|} represents the region y < —%x+ 6
{z eC:0 <arg(z—-4-2i) gg} represented by the region in between and including the two half-

lines arg(z —(4+ 2i)) =0and arg(z—(4+2i))= g
The region satisfied by both of these is shaded.
Im 4 arg(z —4 —2i) = g

|z — 2| =]z — 6 — 8

6 a i iy +10] =+ iy - 6 - 42
50 (x+10)> + 17 = (x —6)> + (y —442)’
K 42054100+ ¥ = X —12x+36+ ¥ ~82y+32
32x=-8J2y-32
82y +32(x+1)=0
y+2\/§(x+l)=0
y=-22(x+1)

i (x+1)>+y*=9
(xX*+2x+y° =8)

b Substitute y = 22 (x+1) into (x+1)>+y* =9
(x+1)> +8(x+1)>=9
9(x+1)> =9
x+1==1
x=0,-2 (0, —2+/2) and (=2, 2+/2)
z=-22i and z=-2+22i
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2
(R%]
=T

0, —2v2)

The region |z+10|<‘z—6—4i\/§‘ is given by y <—2ﬁ(x+1)

|z+1|<+/3 is the area inside the circle (x+1)* +3* =9

The shaded area satisfies both of these inequalities.
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Challenge
Az{ze@:|z+5+8i| < 5}

a={zeC:|z—(-5-8i) < 5}
This represents the region on the boundary and inside the circle with centre (—5, —8) and radius 5.

B={Zec;|z+8+4i|<|z+2+12i|}
B={zG(C:‘z—(—8—4i)‘<‘2—(_2_12i)‘}

This represents the region of all points closer to (—8,—4) than (—2,—12).
To find this region, first find the perpendicular bisector of (—8,—4) than (-2,-12).

The gradient of the line joining (—8, —4) than (—2,—12) is —% = —%
3

The gradient of the perpendicular bisector is 1

The midpoint of (—8,—4) than (-2,-12) is (—5,—8)

The equation of the perpendicular bisector is found by using y—y, =m (x — xl) with m =2 and

4
(xl,yl):(—S,—8)
y+8=2(x+5)

_3,.15
y+8—4x+4

_3. .17
V=4 g

As (—8,—4) is above this line, the shaded region will also be above the line.

C={ze(C:0 <arg(z+10+8i)<§}

C= {z eC:0 <arg(z—(—10—8i))<%}
The region is the half-line from (—10,—8) which forms an angle 6 with the positive real axis,
where 0 <60 g%

Remember, we require the region C', so shade the area outside of C.

The diagram shows the correct shaded region together with labels of each locus.

. Iin il/

arg(z + 10 + 8i) = —
\\ 4/

|z + 8+ 4i| = |z + 2+ 12i

arg(lz +104+8i) =0
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