8.5 Answers

A-Level Pure Mathematics, Year 1
Additional Mathematics

Coordinate Geometry
8.5.1 Solution to 8.2 Example

The midpoint of the two given points will be the centre of the circle.
( 5+(-3 19+4

2 ’ 2
Half the distance between the two given points will be the radius.

1
r= E\/Ay2+Ax2

~ (19~ 42+ (5- (-3

) = (1, 115)

:%\/152+82
_
2
= 85

Thus, the equation of the circle is;
(x —1)° + (y - 115)° = 85°

8.5.2 Solutionsto 8.4 Exercise

Answer 1
13+5 11+ (-1
2 2

(a) Midpoint AB = ( ) = (9 5)

[ 2 marks]
(b) M8l =+ (13-52+ (11~ (-1)? =8+ 122 = 413
Centre (9,5) Radiusv213

The Equation of the circle is( x — 9)2 + (y - 5)2 = 52

[ 4 marks]
Answer 2
Midpoint = ( 3+é_1), 6;4) - (1, 5)
Length of diameter = / (3 — (= 1))? + (6 — 4)2
- Ja2 122 = 245

The Equation of the circle is; x — 1)2 + (y - 5)2 =

I
ol

[ 6 marks]



Answer 3

Radius = v/ (0 — (-1)2 + (0 — 7)2
=v12+ 72 =450 = 5V2

The Equation of the circle is( x + 1)2 + (y - 7)2 = 50

[ 4marks]
Answer 4
(a) |AB| =+ (3-42+(5-02 =+v12+5 =+/26
[ 2marks]
(b) MidpointAB:(Bz“, 5;0):(3.5, 25)
[ 2marks]
(c) The Equation of the circle is,
2
(x—3.5)2+(y—2.5)2=(—vg6)
(x—3.5)2+(y—2.5)2=§
(x - 35)% + (y - 25)° = 65
[ 3marks]
Answer 5
_1-62 3 one. 2
(a) Mg = 3-1 " - | will have gradient 3
y=nmX+cC
1:—3><3+c:>c:3
3
. 2
Ihasequatlony:—§x+3
[ 4 marks]
(b) As P lies onl, y:—%x6+3
=-4+3
= -1 asexpected O
[ 1mark ]

(c) CentreP( 6, — 1), Radius is distance betweBPrandA

Radius = \/(6 - 1)2 +(-1- (_2))2

= V5 +12 =26

The circle has equatiorn x — 6)2 + (y + 1)2 = 26
[ 4 marks]



Answer 6

(a)

(b)

(c)

(d)

r=+49+ (-132 =250 = 510

[ 2marks]
X2 +y2 = 250
[ 1mark ]
k=2x(-13) +3x9=1
[ 1mark ]
3 1
From2y+ 33X =1=y=—-—X+ —
2 2
X2 + V2 = 250
2
2 3 1)
+(-=Xx+ = | = 250
X (zx 2

multiply through by 4
452 + (=3 + 1)2 = 1000
4x% + 9x% - 6x + 1 = 1000
13x% — 6x — 999 = 0
It's known thak = 9 must be a solution

(13 + 111) (x-9) = 0

.. B hasx coordinate — E
13

3 111 1 173
Ve =—F% X——F + 5 = ——
2 13 2 13

[ 6 marks]



Answer 7
(a) x2+y2—6x+4y:12
[x2—6x]+[y2+4y] =12
[(x=3¥-9] +[(y+2y7-4] =12
25

The circle has centre3, —2) and radiu$

(x—3)2+(y+ 2)2

[ 5marks]
(b) |PQl =+ (7- D2+ (-5-17
=8 +62 =10
As this is twice the radius of PQ is a diameter o€
[ 2marks]

(c) R must lie on the circle, by the circle theorem that any angle which
stands on a diameter is9@rgued backwards)
As Ris on they-axis,x= 0

(0-3Y +(y+2)°> =25
(y + 2)2:25—9
y+2==4

y=-6o0r2
Question states th&is on the positivg-axis, SOR(0, 2)
[ 4 marks]



Answer 8
(a) By the circle theorem that any angle which stands on a diameter is 90

Mpg X My = —1
10- 2 4 - 10

X =-1
9-(-3 a-9

B =% _
12 a-9

-4 _
a-9

a-9=4
a =13 O

[ 3marks]

(b) |PR| =y (13- (=3)2 + (4 - 2)2

=162 + 22 = \/260 = 2/65 .. Radius= /65

13+ (-3 4+ 2
2 ’ 2

The Equation of the circle is(x — 5)2 + (y— 3)2 = 65

Midpoint AB = ( = (5 3)

[ 5marks]
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