AQA Level 2 Further Mathematics Coordinate 0
geometry
Section 2: Circles

Solutions to Exercise

1. () X +y*=ze
i) (x-3+(y-1)" =25
i) (x+2)*+(y-5)7°=1
) (x—-0)+(y+4)* =9

X+ (y+4) =9

2 i X+ 32 =100 =107
centre = (0, 0), radius = 10,

(it) (X—2)2+(g—7)2=1@:42
Centre = (2, 7), radius = 4

(i) (x+3F +(y-+) =4=2
centre = (-3, 4), radius = 2

(v) (x+4)? +(g+5)2 =20
centre = (-4, -5), radius =20

3. (1) The centre of the clrele moves from (0, 0) to (5, -2), so the transformation

)
is a translation through ( ] .

(it)  The centre of the clrele moves from (-1, 3) to (0, 0), so the transformation

1
is a translation through ( ]

4. Radius of cirele = (6 —4)* +(3—(-2))* =4 +25 =29
Bquation of circle ts (x —4)* + (y+ 2)* =29
5, Centre of cirele C is the midpolnt of AB.
oo (2 +6 0+4

, j=(4,2)
2 2
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AQA FM Coordinate geometry 2 Exercise

Ravlius of cirele is distance AC = (2 —4)* +(0—-2) =4 +4 =&
Bquation of chreleis (x —4)* +(y-2)* =g

R (0, 9)

c (a b

® (0, 2) \

wmlopoint M of ®RR is (0, &).
Since a diameter which passes through M is perpendicular to @R, thew the line CM
must be horizontal, and thevefore b = &,

v

The

Since the clrole touches the x-axis, the vadius of the circle must be b, Le. &.

The tquation of the circle is therefore (x —a)* +(y —e)* =&°
The cirole passes through (0, 3), s0 (0—4)* +(z—6)* =6
a*+ 9=36
az =27
a= i\/g =133
The equation of the circle is either (x —3v3)* +(y —6)* =36
or (x+33)° +(y-e) =26,

F B Fryt=g
Substituting in y=4—x gives X2+ (4—x)Y =g
Xt1e—-gx+x* =g
22X —8x+8=0
X —4x+4=0

(x—2)* =0
The line meets the circle atjust one polnt, so the Line touches the circle
and s therefore a tangent.
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AQA FM Coordinate geometry 2 Exercise

i) X+ gz =25

2, ’ ’ BX _25
Substituting tn 4y =3x-25 =Yy=—""no
,4_
glves X2+ 52 =25
2
2X—25
x°+ (—j =25
4
2x—25)*
X3+ (ex=25) _ 25
16

16X° + 9X* —150X + 625 =400
25 x* —150x +225 =0
X*—6x+ 9=0

(x—3)*=o0
The Line meets the circle atjust one poiint, so the line touches the cirele
and is therefore a tangent,

g X*+y'=e65

RYtXx=10 = x=10—-2Y

Substituting in: (10-24)* +y* =65
100-40y+4y" + Yy  =e5
Sy —40y+35=0
Y —gyt#=0
(y—-1)(y—-#)=o0
y=1ory==

whenw y =1, x =10-2X1 =8

When Yy = #, x=10-2xF =—4

soPis (1) and Ris (-4, 7)

Length PR = (8 —(—4))" +(1 - #)* =144 +36 = /120

. , F—6 1
. () gmdientofPrR =—4——=—
7 f 5-(=2) *
Gradient of QR = 70 :1:_7
5-6 —1

Gradient of PR X gradient of QR = éx P

so PR and QR are perpendicular,
(i) The angle tn a sewmicirele (s 90°, so PR must be a diameter.

(i) sinee PR is a diameter, the centre C of the clrcle Ls the midpoint of PR.
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AQA FM Coordinate geometry 2 Exercise

2+t e+0
c = ( , j =(2,3)
2 2
Radius of circle = length ce= (6 —2)* + (0 —3)?
=fte+ 9=J25 =5

Equation of circle is (x —2)* +(y —3)* =25.

10. The radius of the original circle, (x —2)° +(y —2)* =16, is 4.

The new clrele touches the x-axis so tts centre is a distance 4 from the x-axis.
The centre of the new cirele lies on OC, Polnt Clis (2,2) soOCls y=x,

There are two possible places for the centre of the new circle: (4, 4) and (-4, -4)

y

0

The equation of the new circle is either (x —4)° +(y —4)* =16 or
(x+4) +(y+4)* =16,

11, Method 1
The centre of the clrele is at (7, 3), The radius of the clrele is 5,
The equation of the circle ts (x —7)* +( Y -3) =25
C s where this clrele crosses the line 24— x =4,
onthe line, x = RY—4.
Substituting tnto the equation of the cirele:
(:25—11)2 +(g—3)"2 =25
4y — 44y t121+ Yyt ey + 9=25
5Yy* —504+105 =0
Y —toyt+z2a=0
(y-FA(y-3)=o0
Yy=> Yy=3
Y = 3atpoint A, Atpoint C, Yy = 7
X=2g—4=1—4-—4 =10
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AQA FM Coordinate geometry 2 Exercise
C has coovdinates (10, 7)

Method 2

Angle ABC s an angle in a semicirele so ts 90°,
BC is perpendicular to AC.

AC has gradient 72, BC has gradient -2,

The equation of BC is (y —3) = 2(x —12)

Y—3="2x+24

Y="2x+2F
C is where this line crosses 2 Y—x=4.
RY-x=4
Yt2x=27
Multiplying the first equation by 2
4y 2K =€
Ytx=27
PR
y=7
X=2Y—4=14—4=10
C has coordinates (#, 10)
12. (i) Mid point of OA = (”3 0“) ~(1.5,0.5)
2 2
Gradient of OA = LA
3-0 3

Equation of perpendicular bisector
y-o05= —-=2(x—1.5)

<lj=—3)(+5
(i)
R=—3Xx+5
BX=3
X=1

coodinates = (1, 2)

13, (1) gradient of AC = L qradient of BC = A7t
4-1 = 5—4
Equation of tangent at A
y—-o=-3(x-1)
Yy=—3x+3
Equation of tangent at B
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AQA FM Coordinate geometry 2 Exercise

<g—4=—£(x—5)

2
1 17
!j 2 2

(i) Solve simuLtaweoungz

—:’~>)<+3:—£)<+z
3 2
99X+ 9=—x+1F
Ex=-%8
X=—1

y=-3(-1)+3=¢

Intersection of the tangents (-1,6)

14. (i) Midpoint of AB = (_2+6,2+2j:(:z,:2)
2

2
-2

=0
qradient of AB = &— 2
Perp-bisector of AB = vertical Line through (2,2)
so the equation is X =2

(i) Midpoint of BD = (0%,_“2):(3,—1)

2 2

, 2-—4 &
Gradient of BD = =—=1

-0 &
Perp-bisector of BD = line through (3,-1) with grad -1
o the equation is
y——1=-1(x-3)

y=—x+2

(i)  solving simuLtawﬂou.ng: X=2, Y= —(2)+2=0
Centre of circle = (2, 0)

(iv)  RrRadius = distance from D to centre
\/(.:z—o)2 +(0——4)*
V(@)% +(4)?

Equation of cirele : (x —2)* + gg =20
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