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THE CircLE (Q 3, PAPER 2)

2011

3. (a) Acirclehasequation x* + y* =81.

(i) Write down the co-ordinates of the centre of the circle.

(i) Find the radius of the circle.
(b) Thecirclec has equation (x —3)° + (y +1)* =17.
(i) \erify that the point (7,-2) isonc.
(i) Onaco-ordinate diagram, mark the centre of c and draw c.
(iif) Find, using algebra, the co-ordinates of the two points at which c intersects the
X-axis.
A4
() The points A(-1, 2), B(-3,-4), C(3,-6)
and D(5, 0) are the vertices of a square.
The sides of the square are tangents to the
circle s, as shown.

(i) Findthe co-ordinates of the centre of s.

(i) Findthe equation of s.

(i) Thecircle (x+4)°+y* =10 isthe
image of s under the translation (p, q) — (6, 5).

C
Find the value of p and the value of g.
SOLUTION
3(a) (1) Circle cwith centre (0, 0), radiusr. | x* +y? =r?
c:x’+y’=81

Centre (0, 0)

3 () (ii)
r’=8l=r=+81=9
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3(b) (i)

Is APOINT ON A CIRCLE, INSIDE A CIRCLE OR OUTSIDE A CIRCLE?

Substitute the point into the circle.

On the circle: Both sides are equal.

Inside the circle: The left hand side is less than the right hand side.
Outside the circle: The left hand side is greater than the right hand side.

(7, -2) e (x-3)* +(y+1)°* =172

(7-3)°

+(-2+1)?

=(4)? + (1"

=16+1
=17

Therefore (7,-2) is on the circle.

3 (b) (ii) A

(

3 (b) (iii)

To FIND OUT WHERE THE CIRCLE, C, CROSSES THE X-AXIS:
Sety =0 in the circle equation.
To FIND OUT WHERE THE CIRCLE, C, CROSSES THE Y-AXIS:
Set x =0 in the circle equation.

y=0:(x=3)*+(0+1)* =17
(x=3)% + ()% =17

(x—3)*+1

=17

(x-3)?=17-1
(x-3)? =16
(x—3) =116
(x=3)=+4

Solve each equatio
X—-3=-4
X=-4+3
Sx=-1

n separately.
Xx—3=4
X=4+3
SoX=7

The x-intercepts are (7, 0) and (-1, 0).
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3(c) ()

\ertices of square: A(-1, 2), B(-3,-4), C(3,-6), D(5, 0)
Call O the centre of circle s.

O is the midpoint of [AC].

Midpoint = (M Y+ Y, )
2 i

2
A(-1, 2) C(3, -6)
AN VN
XY X, Y,
Midpoint:(_l+3, ﬁj=(g, _—4j= € -2)
2 2 2 2
3(c) (i) Circle c with centre (h, k), radiusr. | (x—h)? + (y—k)? =r?

A
To find the equation of s you need the centre and

radiusr.

r=3|AB| A(-1 2) B(-3, - 4)
N VAN
A A

d = (%~ %)% +(y, - V)’

|AB| = /(-3 (-1)) + (~4—2)?
= J(=3+1)° + (-4-2)?
—J4+36
=40
=/4x10
=210
~.r=1|AB|=+10

Equation of s: Centre (1, -2), r =~/10

s:(x=1)2+(y-(-2))* = (+10)?
(x-1)%*+(y+2)*=10
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3(c) (iii)
Circle: (x+4)* +y* =10 -5
Centre: (-4, 0) ‘ | 7 l

o,-2—> (4,0

To go from O to (-4, 0), you need to subtract 5 from
the x-coordinate and add 2 to the y-coordinate.
Do the same to go from (p, q) to (6, 5). P,a) ——— 6,5

p-5=6=p=6+5=11 ‘ | -5 T
g+2=5=>0=5-2=3 )




