
1 (a) A circle with centre (3, –4) passes through the point (7, –3).
Find the equation of the circle.

(b) (i) Find the centre and radius of the circle x y x y2 2 8 10 32 0+ − − + = .

(ii) The line 3x + 4y + k = 0 is a tangent to the circle x y x y2 2 8 10 32 0+ − − + = .
Find the two possible values of k.

(c) A circle has the line y = 2x as a tangent at the point (2, 4). The circle also passes
through the point (4, –2). Find the equation of the circle.

SOLUTION

1 (a)

CIRCLE (Q 1, PAPER 2)

2010

Centre (3, –4)

r = − + − + = + =( ) ( )7 3 3 4 16 1 172 2

( ) ( )x h y k r− + − =2 2 2

Equation of circle: ( ) ( )x y− + + =3 4 172 2

1 (b) (i)

x y gx fy c2 2 2 2 0+ + + + =

r g f c= + −2 2

Circle C with centre ( , ),− −g f  radius r.x y x y
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: ( , ) ( , )Centre

( )2 ++ − − = + − = =( )5 32 16 25 32 9 32

1 (b) (ii)

The perpendicular distance of the centre to the tangent is equal to the radius.
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1 (c)
( , ) ( ) ( ) ( )4 2 4 2 2 4 2 2 0

16 4 8 4 0
8 4 2

2 2− ∈ ⇒ + − + + − + =
+ + − + =
− + = −

c g f c
g f c

g f c 00

2 4 2 4 2 2 2 4 0
4 16 4 8 0
4

2 2

.....( )

( , ) ( ) ( ) ( )
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∈ ⇒ + + + + =
+ + + + =
+

c g f c
g f c

g 88 20

8 4 20
4 8 20
4 12
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g f c
g f c
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2

1
2

ff g f= ⇒ =0 3

m = − 1
2

Centre (–g, –f ) = (–3f, –f )

Slope between centre and point of contact:
4
2

1
2

8 2 2
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f
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( )

Centre  ( , ) ( , )− − = − −g f 6 2

r = + + + = + = =( ) ( )2 6 4 2 64 36 100 102 2

( ) ( )x h y k r− + − =2 2 2Equation of circle: ( ) ( )x y− + − =6 2 202 2

x y gx fy c2 2 2 2 0+ + + + =
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