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Question1  (*¥)
A circle has equation

X2 + y2 =2X+8

Determine the radius and the coordinates of theeeh the circle.

Question 2 (*¥)
A circle C has equation

X2+ y2- 12% 2y 24 C
a) Findthe coordinates of the centre of the circle e length of its radius.
The straight lineL has equation
X+y=4,
b) Determine the coordinates of the points of intdieadetweenC and L .

c) Show that the distance between these points asetéon iskv/2, where k
IS an integer.

(6,-1),r=+13,((8-4), (33|, [k=5

0 «
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Question 3 (*¥)
y

0
N

v
x

The figure above shows the pointg§4,6) and B(- 2,14) , which both lie on the
circumference of a circle.

Given thatAB is a diameter of the circle, determine an equdtothe circle.

022, (x-1)2+ (y 10)2: 2

=

~
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Question 4 (**)

The straight line segment joining the poim§- 7,4) and B(L- 2) is a diameter of a
circle with centre at the poir€ and radius .

a) Find the coordinates d and the value of .

The point(0,a) lies on the circumference of this circle.

b) Determine the possible values af

[ 1.|c(-39.[r=5,]a=-3,

®
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Question5  (**)
The straight line joining the point&(6,- 3) and B(14,9) is a diameter of a circle.

a) Determine an equation for the circle.

The point(16,k) lies on the circumference of the circle.

b) Find the possible values &f.

Question 6 (*¥)
A circle is centred af5,6) and has radius3.

a) Find an equation for this circle.

The straight lind with equationy = X- 6 intersects the circle at the poifdsand B.

b) Determine the coordinates & and the coordinates @& .

= 169, (17,19, (0; &

(x-5)+ (y- )

@ (a-s)t (y-0)= 1

® y-ac
‘3 ) (u
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Question 7 (**+)

A circle has its centre & (- 1,2).
The pointsA(- 4,3) and B(0,5) lie on this circle.

a) Find an equation for the circle.

b) Determine an equation of the straight line whichges througlC and bisects
the chord AB.

[ 1 (x+0)2#(y-2)°= 10, [y=-2x

Question 8  (**+)

A circle has centrél(- 3, 5) and passes through the origin.

a) Find an equation for this circle.
The circle crosses the axis at the origin and at the poiAL

b) Determine the coordinates @.

(x+3)° +(y- 5)°= 34, [A(-6,0)

@ S
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Question 9  (**+)

A circle has equation
X2+ y2- 20 8y 16= C
The centre of the circle is & and its'radius is .
a) Determine ...
i. ... the coordinates of .
ii. ...the length ofr .
The pointP(4,4), lies on this circle.
b) Find the gradient oCP.

c) Hence find an equation of the tangent to the ciatle .

[ 1, |c(r0-4)|,Ir=1d,

1
Wl
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Question 10  (**+)
A circle C has equation

X%+ y?- 10 6y 15 C(

a) Find the coordinates of the centre@fand determine the size of its radius.

The circle intersects thg axis at the point#A and B.

b) Find, in exact surd form, the coordinate ofA and thex coordinate ofB
and hence state the distana8.

[
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Question 11 (**+)
A circle C has equation

X°+y? =8x+4y.
a) Determine the coordinates of the centreCofind the size of its radius.
The circle meets the coordinate axes at the o@iand at two more pointé andB.
b) Find the coordinates oA andB.
c) Sketch the graph of .

d) Statewith justification butwithout any further calculations the length 6B .

[ 1.](4.2) .r=v20= 2/3,[(8,0) (0.4], |ABl=4/5
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Question 12 (***)

A circle whose centre is 48,- 5) has equation

X2 + y2- 6x+ ay= 15,
wherea is a constant.
a) Find the value ofa.

b) Determine the radius of the circle.

L |, [a=10, [r=7|
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Question 13 (***)
The endpoints of a diameter of a circle are locatei(- 7,4) and B(1,- 2).

a) Find an equation for the circle.
The straight line with equation
4y+3x=20
Is a tangent to the circle at the poDt
b) Find an equation for the straight li@D, whereC is the centre of the circle.

c) Determine the coordinates @f.

[ 1. |(x+3)"+(y-1)°= 25, [3y=4x+1§,|D(0,9)
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Question 14 (***)
The straight line joining the point&(2,5) and B(-2,9) is a diameter of a circle.

a) Find an equation for this circle.

b) Determine by calculation whether the pol?n(l, 5) lies inside or outside the
above mentioned circle.

Question 15 (***)
A circle has its centre at the poi@{(- 2,3) and passes through the poR{-3,8).

a) Find an equation for this circle.
b) Show that an equation of the tangent to the cactle is

X- Gy 43= 0.

T |(x+2)+(y-9°= 26
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Question 16 (***)
A circle C has equation

x2+y2-6x- 10y Kk Q,

wherek is a constant.

a) Determine the coordinates of the centre®f

The x axis is a tangent t€ at the pointP.

b) State the coordinates & and find the value ok.

E) Do 4 DidGoAng
ST AN I )

B wseecion P(E0) iy THe
RADIS S S / —
)
=z -k 3l
— 5% = 3¢ -k s
¢ -k —
o) ?

=8 W) S %
V4
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Question 17 (***)
X°+y2-2% 2y 8
The circle with the above equation has radiuand has its centre at the po(dt
a) Determine the value af and the coordinates & .

The pointP(4,2) lies on the circle.

b) Show that an equation of the tangent to the catle is

y=14- 3x

[ ], Ir=+10], [c(11)

@ Fay-ayg
s
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Question 18  (***)

X2+ y? - 10x+ 4y 9= O

The circle with the above equation has radiuand has its centre at the po(dt

a) Determine the value af and the coordinates & .

b) Find the coordinates of the points where the cirtiersects thex axis.

The pointP(3,2) lies on the circle.

c) Show that an equation of the tangent to the catle is

x- 2y 1= 0.

1

r =420,

C(5.- 2)

(£.9). (9.9

= @) (gey= 2
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Question 19  (***)
The pointsA and B have coordinate3,- 1) and(9,7), respectively.

a) Show that the equation of the circle whose diamist&B can be written as
X2 +y?-12% 6y 26 C
The tangent to the circle & meets thex axis at the poinf.

b) Determine the exact coordinates@f
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Question 20  (***)
A circle has equation

X2 + y2 + ax+ by=0,
wherea andb are constants.
The straight lines with equations
y=x-4 and x+y=2
are both diameters of this circle.

Determine the length of the radius of the circle.

[ "llr=vi0
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Question 21 (***)

Created by T. Madas

Acircle C has its centre at the point with coordinafBs4) and its radius i8V2.

a) Find an equation foC .

The straight lineL -has equation

y = X+1.

b) Determine, as exact surds, the coordinates of thiatg of intersection

betweenC andL.

c) Show that the distance between these points aketéon is8 units.

[

(x- 5)% (y- 4= 14,

(4+2\/_2,5+ 2/_% ( 4 2/—2,5 d_)i

%)

Y
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(xme) (y-9)= 18 /
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= @-sf+ Q-uy=.

= @57 (Gu)-v)=8

= G-9*t (a-3)= 18

= ateatasoi-Gtd -8
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— oK +34 =8
= M-+ 6 =D
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Question 22 (***+)
A circle has its centre at the poi6{2,5) and its radius is/10.

a) Show that an equation for the circle is
X2+ y%- 4% 10y 1€ C.
The straight line with equation
y=X+5
meets the circle at the poinBsand Q.

b) Determine the coordinates & and the coordinates of.

c) Show that the distance of the chdP@® from C is V2 units.
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Question 23 (***+)

A circle has its centre at the poi6{- 3,8) and the length of its diameter&0.

a) State an equation for this circle.
The straight line with equation
y=3x+7
intersects the circle at the poirdsand B.
b) Find the coordinates ofA and the coordinates @& .

c) Show thatACB is a right angle and hence determine the arelaediriangle
ACB.

[ 1 |(x+3)° +(y-8°= 29, |(- 1.4), (119], [area= 1
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Question 24 (***+)

The pointsP(- 2,5) andQ(6,- 1) lie on a circle so that the choRR is a diameter
of this circle.

a) Find an equation for this circle.
The straight line with-equatiog = 6 intersects the circle at the poirdsand B .

b) Determine the shortest distance®B from the centre of the circle and hence,
or otherwise, find the distanc&B .

C 1 |(x- 2% (v 2% 29,4, [Ag/=6
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Question 25  (***+)
A circle has equation

X2 + y2 -8x 6y=0
a) Find the coordinates of the centre of the circle.
b) Determine the radius of the circle.

The pointsA, B andC lie on the circle so thdAB| =10 and |BC| =5.

¢) Find the distance oAC, giving the answer in the forkw/3 , wherek is a
positive integer.

[ 1,/(4-3)|.[r=9, |[d=5/3
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Question 26 (***+)
A circle has equation

x2+y2-8x- 14y 46 C

Find an equation of the tangent to the circle atytbint(8,4).
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Question 27  (***+)

The pointsA, B andC have coordinate§- 3,0), (- 1,6) and(11,2), respectively.

a) Show clearly that

ABC=90°.

The pointsA, B andC lie on the circumference of a circle centred atgbintD .

b) Find an equation for this circle in the form
X2 + y2 + ax+ by+ c=0,

wherea, b andc, are constants to be found.

[,

x2+y2-8x- 2y 33 (

a)

b)
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Question 28  (***+)

The pointsA and B have coordinate§- 1,2) and(1,8), respectively.

a) Show that the equation of the perpendicular biseaftAB is

3y+ x=15.

The pointsA and B lie on a circle whose centre is @(3,k).

b) Determine an equation for the circle.

[ 1 (x=3)% (- 9= 2
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Question 29  (***+)

YA

The figure above shows a circle whose centre G(& k), wherek Is a constant.

The straight line with equation

y=3x-12
is a tangent to the circle at the poif(5, 3).

a) Find an equation of the normal to the circlefat

b) Determine an equation for the circle.

[ 1. [e3y=14.[(x 9% (v 2% 1d

Q) /& T TGO o RAOKT 3, T Nokur ot sk GeAnIT 4
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Question 30  (***+)
A circle C has equation
. 2
X+ y -14x 14y 48 C
a) Find the radius of the circle and the coordinafassacentre

b) Sketch the circle, indicating clearly all the redav details.

The pointP has coordinatefl5,8).

A tangent drawn fronP touches the circle at the poig.

c) Determine the distancBQ.
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Question 31 (***+)
A circle has equation

X2 + y2- 6x+ 4y=13.
a) Find the coordinates of its centre and the lengitsoadius.
The pointP(k,- 1), k >0, lies on the circle.

b) Determine an equation for the tangent to the cicle .

3,-2),r=+/26, y+5x=39
(3-2

Gl vam gamt GeafeCugyex
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Question 32 (***+)
The pointP(12,9) lies on the circle with equation
(x+3)° +(y-1)*= 282,
a) Find an equation of the normal to the circlePat

b) Determine the coordinates of the pofpt where the normal to the circle Bt
intersects the circle again.

[ 1 [8x-15y 3% 0, |Q(-18; 7)
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Question 33 (***+)
A circle has equation

X2 + y2 -10x 8y 2% C
a) Find the coordinates of the centre and the raditiseocircle.

b) Determine mathematically, but without solving ayations, whether the
circle crosses the coordinate axes.

c) Show that the straight line with equation
y=2x+4

is a tangent to the circle, and determine the doateds of the point where the
tangent meets the circle.

[ 1.|(5.4), r=2/5, |16

Created by T. Madas



Created by T. Madas

Question 34  (***+)
A circle C has equation

4%+ 4y? - 8x+ 24y 5 (
a) Find the coordinates of the centre of the circle.

b) Determine the size of the radius of the circlejrggvthe answer in the form
kv5, wherek is a rational constant.

The pointP has coordinategs,1]).

The straight lineL passes througR and touches the circle at the po@t

c) Calculate the distancBQ.

1. |@-38). |r =35/, |31935» 15.29
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Question 35  (***+)

( )y/\
A(- 1,10//_\
B(7,4)
0 >X

The figure above shows a circle that passes thrtegpointsA(- 1,10) and B(7,4).

a) Given thatAB is a diameter of the circle show that an equéatonhis circle
is given by

X2+ y?- 6% 14y 33 C

The tangent to the circle & meets they axis at the poinD.

b) Show that the coordinates &f are(O,- E).
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Question 36 (***+)

Py

P /

A circle passes through the points with coordind®¢s2,1), Q(14,13 and R(20,k),
wherek is a constant.

Given that PQR=90°, determine an equation for the circle.

1 (x- 9)% (v 3= 128
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Question 37  (***+)

y
C tangen
P
R
normal
Q X
@)

The pointR(4,10) lies on the curveS whose equation is
y=- 6% 18, xi

The tangent and the normal @ at R meet they axis at the point®) and P,
respectively, as shown in the figure above.

a) Find the coordinates of) and the coordinates ¢ .
A circle passes through the poiRs Q and R.

b) Determine an equation for the circle.

[ 1.[P(0,12) Q(0,3], }®+(y- 7)*= 25
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Question 38 (***+)

A circle C; has equation
X2+ y2- Axr 12y 4= C
a) Determine the coordinates of the centre and theisaaf C; .
The circleC, with equation
X2 + y2 =a% a>0
touchesC; externally.

b) Find the value ofa as an exact surd.

[ 1./(2-6)r= g, |a=-6+ 2/10
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Question 39  (***+)
A circle has centre at the origin and radRs

This circle fits wholly inside the circle with edien
X2 +y?-10% 24y 23.

Determine the range of possible valuesRof

| |, IRE7|
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Question 40  (***+)

A circle C passes through the poir{1,6) andQ(12,5).
a) Find the gradient oPQ.
The centre ofCis the pointR which lies on thex axis.

b) Show that the coordinates & are (6,0) .

c) Determine an equation a2 .

HRE

Bl

(x- 6)*+ (¥ 0)

6]
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Question 41 (***+)
The pointsA, B andC have coordinate- 1- 4), (0,3) and(14,1), respectively.

a) Find an equation of the straight line which pagtesughB andC, giving
the answer in the forrax+ by= c, wherea, b andc are integers.

b) Show thatAB is perpendicular td3C.
A circle is passing through the poings, B andC.

c) Determine the coordinates of the centre of thideir

d) Show that the radius of this circleks/10, wherek is a rational number.

—

: 7y+x=2}|,

=~
Il
NloT
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Question 42 (***+)
A circle C has equation

X2+ y2- 6% 14y 33= (
a) Determine the coordinates of the centre and thieisauf C .
b) Show that the circle lies entirely below tlkeaxis.

The pointP(6,k), wherek is a constant, lies outside the circle.

c) By considering the distance &f from the centre of the circle, or otherwise,
determine the range of the possible valuek of

[ 1I(3-7).r= 4, [k<-11or k>-
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Question 43 (***+)
The pointsA(1,0), B(8,7) andC(7,8) lie on the circumference of a circle.

a) Show thatAB is perpendicular t@C.
b) Find the distancéAC.
c) Show that an equation of the circle is
(x- 4)%+ (y- 4% 25.

The tangent to the circle at the poldtcrosses thex axis and they axis at the points
P andQ, respectively.

d) Determine the exact coordinates Bf and Q.

|AC|=10

9
R
g=3
Q_
o
)
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Question 44 (***+)
A circle with centre at the poirf@ has equation

X2 +y%-10% 6y 14 C

The straight line with equatiog = k, wherek is a non zero constant, is a tangent to
this circle

a) Find the possible valuds, giving the answers as exact simplified surds.

The pointsA and B lie on the circumference of the circle and thenpdi is the
midpoint of the chordAB.

b) Given the length oMC is 2, find the length of the chordB.
The straight line with equation
X-2yv & 0
is a tangent to the circle at the poDt

c) Determine the coordinates &f.

[ ] |k=3+2/5,||AB =8|, |D(7.,- 1)

Created by T. Madas



Created by T. Madas

Question 45  (***+)

The figure above shows a circle with centreCatith equation
2.2
X“+y -10x% 12y 56 C
The tangent to the circle at the poih(6,4) meets they axis at the poinB.

a) Find an equation of the tangent to the circlé\at

b) Determine the area of the trianghBC.

1.

<
1
N
>
+
|_\
||—\
3]
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Question 46 (***+)
A circle C has equation

X2+ y?-12% 2y 3% C
a) Find the radius of the circle and the coordinafassaentre.

The straight line with equatiog = x- 3 intersects the circle at the poirfisand Q,
dividing the circle into two segments.

b) Determine the coordinates & and Q.

c) Show that the area of the minor segment is2.

[ ] [r=2(61]. (47 (63
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Question 47  (***+)
The pointsA, B andC have coordinate2,1), (4,0) and(6,4) respectively.

a) Determine an equation of the straight libewhich passes throug@ and is
parallel to AB.

b) Show that the angl&BC is 90°.
c) Calculate the distancaC.
A circle passes through the poimds B andC.

d) Show that the equation of this circle is given by
x2+y2- 8x 5y 16 0.

e) Find the coordinates of the point other than thetpG where L intersects
the circle.

| |, [x+2y=14, |AC|=5|, |(4,5)
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Question 48 (***+)
The straight lind passes through the poin®{7,10) andQ(17,3).

a) Find an equation off.
b) Show thatOP is perpendicular td®Q, whereO is the origin.
A circle passes throug®, P andQ.

c) Find an equation for this circle.

7x+10y = 149, (x- 1—27)2+ (y—
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Question 49  (***+)
A circle C with centre at the poinP and radius , has equation

x°- 8x+ Y- 2y O.
a) Find the value of and the coordinates d¢?.
b) Determine the coordinates of the points wh€reneets the coordinate axes.
The points A, B andQ(8,2) lieonC.
The straight lineAB is diameter of the circle so th&Q is perpendicular tcAB.

c) Calculate the coordinates & and B.

[ 1.[r=w17),|P(4,9)].](8,0 (0,9 (0,3, |A(3.5)]. |B(5.- 3

Created by T. Madas



Created by T. Madas

Question 50  (***+)

The pointsA(L,2), B(3,8) andC(13,8) are shown in the figure below.

The straight lined; andl, are the perpendicular bisectors of straight liegnsents
AB and BC, respectively.

a) Find an equation fol, .

Give the answer in the formax+ by= ¢, wherea, b andc are integers.
The pointD is the intersection of; andl,.
b) Show that the coordinates &f are(8,3).

A circle passes through the poimds B andC.

c) Find an equation for this circle.

ay=17, [ 8+ (v 9 o0
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Question 51 (****)

The figure above shows a circle with centrd®aand radius o6 units.
The y axis is a tangent to the circle at the p(ﬁﬁD,S) :

a) Find an equation for the circle.

A tangent to the circle is drawn from the po(@(lz,l() and meets the circle at the
point R.

b) Determine the length odDR.

[ 1. |(x- 6)* (» 3% 36, [[QR=7
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Question 52 (****)
The pointsA, B andC have coordinate€3,5), (15,11 and(17,7), respectively.

a) Show that ABC=90°.
All three pointsA, B andC lie on the circumference of a circle.
b) Find an equation for this circle in the form
X2+ y? + ax+ by+ ¢=0,
wherea, b andc, are integers to be found.

The pointP also lies on this circle so th&P is a diameter of the circle.

c) Determine the coordinates &f.

x> +y%- 20x 12y 86 0, P(5,))
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Question 53 (****)
The circleC; has centre af8,4) andtouchesthe y axis.

The circleC, has centre af16,4) andtouchesthe x axis.

a) Find the equation ofC; and the equation ofC,.

Give the answers in the forfx- a)*+ (y b= c, wherea, b andc are
constants to be found.

The two circles intersect at the poimssand B .

b) Determine, in exact surd form where appropriate cbordinates oA and the
coordinates ofB.

[ 1 |(x-8)% (y- 9= 64, |(x-16)*+ (y- 4= 16
(15,4+19 (15,4 V1
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Question 54 (****)
The pointsP(- 4,1) andQ(5,10) lie on a circleC.

a) Find an equation of the perpendicular bisectoPqf.

b) Given that one of the diameters Gfhas equatiorx+2y =17, show that an
equation ofC is

X2+ y? +10x- 22y 45 (.

c) Determine whether the origi® lies inside the circle.
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Question 55 (****)
A circle C has equation

X2 + y2 + ax+ by+43 =0,
wherea andb are constants.

a) Given that the point§- 4,7) and(- 2,5) lie on C, determine the coordinates
of the centre ofC and the size of its radius.

A straight line passes through the poIF?(t4,5) and is a tangent tG@ at the pointQ.

b) Show that the length dPQ is 4+/3.

[ 1(-38).r=+2
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Question 56 (****)

A circle C; has equation
x?+y?-10% 10y 4% C
a) Determine the coordinates of the centreCpfand the size of its radius.
Another circleC, is such so tha€, istouching both C; and they axis.

b) Find the two possible equations G§, given further that the centres of both
C, andC,, have the samg coordinate.

(@p]

1[5, r=4,|(x-1)% (y- 5= 10or (x 4% (y ¥ 1
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Question 57 (****)
A circle C has equation

X2+ y2- 4% 12y 15 C
a) Show thatC does not cross the axis.

b) Show further that the straight line with equati@+ 4y =5 is a tangent tcC.

proof
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Question 58  (****)

The figure above shows a circle with centreC4, 2).

The circle meets the& axis at the point$ and R, and they axis at the point§)

andS.

a) Given thatR(17,0), find an equation of this circle.

b) Show that
QS = 24/55.

c) Determine the area of the quadrilatePEDRE.

[ L2 (v 2

2

= 104

20/55» 148.3%

X
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Question 59  (****)
A circle is given parametrically by the equations

Xx=4+3cogy, y=3+3sing, 0£g<2p.
a) Find a Cartesian equation for the circle.

b) Find the equations of each of the two tangentsh® dircle, which pass
through the originO.

X

(x-4)2+(y- 3= 9,|y=0 and y=2

\‘|-l>
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Question 60  (****)

The figure above shows a circle meeting thexis atP(-5,0) andQ(13,0), and
the y axis atR(0,- 4) and S(0,16).

a) Show that an equation of the circle is
X2+ y? + ax+ by= ¢,
wherea, b andc are constants to be found.
The pointA has coordinatef20,19 .
A tangent drawn througl®A meets the circle at the poiét.

b) Show that the distancaB is k7, wherek is an integer.

a=-8, b=-12, = 65, k=5
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Question 61 (****)

Relative to a fixed origirD, the pointsA and B have coordinatef0,1) and(6,5),
respectively.

a) Find an equation of the perpendicular bisectoA&.
A circle passes through the poirds A andB.

b) Determine the coordinates of the centre of thidleir

, | 3X+ 2y:1§,

—_—
wfs
Nl
N —
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Question 62 (****)

The figure above shows the cirdle and the straight line. with respective equations
X?+y?-6% 8y 2& C and x+2y=2.

a) Find an equation of the line which passes through dentre ofC and is
perpendicular td. .

b) Hence determine, in exact surd form, the shortesamnce betwee® andL .

y=2x-2,|25- 2
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Question 63 (****)
A circle has centre a(4,4) and passes through the poR{6,8).

The straight lind, is a tangent to the circle &.
a) Show that an equation of is
X+2y=22.
The straight lind, has equatiory = 2x- 14 and meetd; at the pointQ.
b) Find the coordinates d.

c) Show thatl, is also a tangent to this circle at the pdttand determine the
coordinates ofR.

[ 1.|Q(09).|Rr(8.2)
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Question 64  (****)

A circle C; has equation
X2+ y2 +20x- 2y 52= C.
a) Determine the coordinates of the centreCpfand the size of its radius.
A different circleC, has its centre dL4,8) and the size of its radius 1.

The pointP lies onC; and the poinQQ lies onC,.

b) Determine the minimum distance BQ.

l:I’ (-10,]),I’: 1 |PQ|min:8
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Question 65  (****)

S

The figure above shows a squ@®@RS with vertices at the pointB(1,1), Q(3,5),
R(7,3) and S(5,- 1).

The square is circumscribed by the cirCle
a) Determine the coordinates of the centreCpfand the size of its radius.
A circle C, is inscribed in the squarfeQRE.

b) Find an equation of the circlg, .

N
I

[ 1. Ir=v10], [(4.2)], |(x- 4)*+ (y- 2)
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Question 66 (****)
A circle has equation

X2+ y?- 4% 4y & O.
a) Determine the coordinates of the centre and thieisaxf the circle.
The pointA(9,]) lies outside the circle.
b) Find the shortest distance frof to the circle, giving the answer as a surd.

A tangent is drawn from the poiAtto the circle, touching the circle at the poiit

c) Determine, as an exact surd, the distaA&

(2,2 r=v2,|4/2|, ||AB =43
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Question 67  (****)
A circle has equation

(x- 2)%+ (y+ 2)°= 20.
a) Write down the coordinates of its centre the siziésaradius.
b) Sketch the circle.

The sketch must include the coordinates of anytpaimere the graph meets
the coordinate axes.

The straight line with equatiog = x2 k, wherek is a constant, meets the circle.

c) Show that the coordinates of any points of intdisadetween the line and
the circle satisfies the equation

5x%+ 4(k+1) x+ I +4k- 12= (.

d) Hence, find the two values & for which the liney = X+ Kk is a tangent to
the circle.

[ 1.{(2-2,r=2/5,[k=-16 k=
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Question 68  (****)
A circle has centre a(2,3) and radiuss.

a) Show that an equation of the circle is
X2+ y2- 4% 6y 23.

The circle crosses thg axis at the point$® andQ, where they coordinate ofP is
positive.

b) Find the distancd’Q, giving the answer as an exact simplified surd.

The vertical straight line with equation=1 intersects the radiCP and CQ at the
points R and S, respectively.

c) Determine the exact area of the trapeziBQSF.

[ 1, |Pd=8V2|, jarea= 6/ 2
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Question 69  (****)

The pointsA(% %)) and B(ﬂ3 &O) are the endpoints of the diameter of circle.

13’ 1313

w

a) Show that an equation of the circle is
(x-12)%+ (y- 5= 2t
b) Sketch the circle, indicating clearly all the redav details.
c) Show that a normal to the circle Bt passes through the origin.

proof
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Question 70 (****)

A circle C; has equation
X? + y?- 10%+ 4y= 71.
a) Find the coordinates of the centre@f and the size of its radius.
Another circleC, is centred at the point with coordinafest,10) and has radius.

b) Show thatC, andC, touch each other.

The two circles touch each other at the pdmhtand the straight lind. is the
commontangent ofC; andC,.

c) Determine the coordinates &f.
d) Show that an equation af is

4y = 3x+ 27.

[ 1.{(5-2)| [r=1d, |(- 16
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Question 71 (***¥)

The figure above shows a circle that crossesxtlais at the pointsA(- 1, O) and
B(7,0), while it passes through the poi@(3,8).

Determine the coordinates of the centre of thdecead the length of its radius.

[ 133
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Question 72 (****)

R(7.8)

The figure above shows the cirdle with equation
x?+y?- 14% 33= C
a) Determine the coordinates of the centr&Cofind the size of its radius.
The tangents t€ from the pointR(7,8) meetC at the points® and Q.

b) Show that the area of the finite region boundedCbgnd the two tangents,
shown shaded in figure, is

%33\/5-,0.

4

[ 1|79
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Question 73 (****)
A circle passes through the poimg1,2), B(3,- 4) andC(15,0).

a) Show thatAB is perpendicular t@C.
b) Hence find the exact length of the diameter ofdinele.
c) Show that an equation of the circle is

X+ y?-16% 2y 15 C.

d) Determine the coordinates of the point which liedlee circle and is furthest

away from the poinB.

diameter= 1Q/_.2,

(13,6)
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Question 74 (***¥)
A circle has equation

X% +y* =8y.
a) Find the coordinates of the centre of the circle @e size of its radius.

b) Sketch the circle.

The line with equatiorx+ y = k, wherek is a constant, is a tangent to this circle.

c) Determine, as exact surds, the possible valués. of

[ 1[04, =4, k=424/2
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Question 75 (****)

A circle passes through the poir{;0), (8,0) and(0,6).

Determine the coordinates of the centre of thdecmaod the size of its radius.

L],

(4,3),
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Question 76 (****)

y
2,2
= X“+y -4x=12
S Q
o ¢ X
R

The figure above shows the circle with equation
X2+ y?- 4x= 12.
The circle has centre & and radius

a) Find the coordinates d@ and the value of .

The circle crosses the coordinate axes at thep®niQ, R and S, as shown in the
figure above.

b) Show that ...

. 2p
. ... PCQ=—.
Q 3

ii. ...the area of the shaded region bounded by thie @ra thepositive
sectionsof the coordinate axes is

(8,0+3\/§).

wiN

[ 1.](20,r=4
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Question 77 (****)

A circle has centre & (3,- 8) and radius of.0 units.

The tangent to the circle at the poisthas gradient 1.
Determine, as exact surds, the possibleoordinates ofA.

Youmay notuse a calculus method in this question
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Question 78  (****)
A circle C has equation

X°+ y? +4x- 10y 9= 0.
a) Find the coordinates of the centre@fand the size of its radius.

A tangent to the circl@ , passes through the point with coordina(t@,s 1) and has
gradientm, wherem<0.

b) Show thatm is a solution of the equation

2m?- 3m Z 0.
The tangenfT meetsC at the pointP .

c) Determine the coordinates &X.

[ 1.{(-25,r=V20, |P(-4,0
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Question 79  (***¥)
A circle has equation

X2 + y2- 8x+ cy= 33,
wherec is a positive constant.

The straight lineL , with equation y =2x- 12, intersects the circle at the point with
coordinates (9,k).

Find, as an exact surd, the perpendicular distahde from the centre of the circle.

 ID=+5
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Question 80  (****)

The figure above shows the circle with equation
9x2 +(3y- 25°= 22t
whose centre is &€ and its radius is .

a) Determine the coordinates @f and the value of .

3 3
tangents to the circle & and B, respectively.

The pointsA(4,m) and B(-4,m) lie on the circle. The straight linésand|, are

b) Show thatl; passes through the origd.

c) Show further that the angIBCA is approximatelyl.854¢€ radians.

d) Calculate the area of the shaded region, boundedebgircle,l; andl,.

[, C(O,%s) . [r =5|, larea» 10.15).
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Question 81 (****)

The circlesC; andC, have respective equations
X2 + y2- 6% 2% 15
2 2 [
X“+y° - 18x 14y= 9t

a) By considering the coordinates of the centres hadengths of the radii of;
and C,, show thatC, andC, touch internally at some poirit.

b) Determine the coordinates &X.
c) Show that the equation of the common tangent taitickes atP is given by

3x- 4y+ 20= C.

[ 1.p(o5)
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Question 82  (****)
A circle has equation

X2+y?- 4% 6y & O.
The straight lin€T; is a tangent to the circle at the pofi{4, 4).
a) Find an equation of; .
The tangenfl; passes through the poi@¥(2,8).

The straight lin€T, is a tangent to the circle at the poRtand it also passes through
the pointQ.

b) Determine in any order
I ... the coordinates oR.

i. ... an equation off, .

y=-2x 12, [R(0,4)], [y=2x+4,
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Question 83  (****+)

The figure above shows a circle centred at the point with coordinat@ﬁs 6), and
the straight lineL which passes though the poim§1,8) and B(10,11).

Given thatL is a tangent t&C , determine the radius & .

[Youmay notuse a standard formula which finds the shortestagice of a point from a lihe

[ 1.Ir=Vi0
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Question 84  (****+)

Determine the exact coordinates of the points t@frgection between the circles with
equations

(32, |

o
@
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Question 85  (****+)

The pointsA, B andC have coordinateg6, 6), (0,8) and(- 2,2), respectively.

a) Find an equation of the perpendicular bisectoA&.

The pointsA, B and C lie on the circumference of a circle whose cemdrimcated
at the pointD .

b) Determine the coordinates &f.

,|y=3x- 2|, |D(2,4)
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Question 86  (****+)

The figure above shows three circlég C, andCs,.

The coordinates of the centres of all three cirakespositive.

The circleC; has centre g6,6) andtouchesboth thex axis and they axis.
The circleC, has the same size radius g andtouchesthe x axis.

The circleC; touchesthe x axis andooth C; andC,.

Determine an equation @;.
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Question 87  (****+)

The circlesC; andC, have respective equations
X2 + y2 - 6x= 16
2,2
X“+y°-18x 16y= 8C

a) By solving these equations simultaneously show @aand C, touch at a
point P and determine its coordinates.

b) Determine further whethet; andC, touch internally or externally.

[ 1.[P(09
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Question 88  (****+)

Two circles have equations
X2 +y?-8x% 2y 13 0
X2+ y2-2% 2y E K

wherek is a constant.

a) Find the values ok, for which the two circles touch each other.

b) Hence state the range of valueskgffor which the two circles intersect each

other at exactly two points.

, [k=0, k=2

: O<k<2£_l|
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Question 89  (****+)

A circle has centre a(6,2) and radius of units.

The pointP(6+ 2\/_2,k) lies on this circle, wher& is a positive constant.

a) Determine the exact value é&f.

The straight lin€T; is the tangent to the circle at the point
The straight lin€T, is another tangent to the circle so thatis parallel toT; .

b) Determine the equations &f andT,.

l:l, k=2+2/2, Ty o x+ y:8+4\/_2, T, x+ y:8-4\/_2
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Question 90  (****+)

A circle has equation
X2 + y2- dx 2y 13
a) Find the coordinates of the centre of the circle @e size of its radius.
The pointsA and B lie on the circle such that the lengthAB is 6 units.
b) Show that ACB=90°, whereC is the centre of the circle.

A tangent to the circle has equatigr= k- x , wherek is a constant.
c) Show clearly that
2x%- 2(k+ ) x+ K- 2k 13 C

d) Determine the possible values lof

[ 1.|(2).r=v18,[k=-3 k=
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Question 91  (****+)

The straight line passing through the poiftL,9) and Q(5,5) is a tangent to a
circle with centre atC(6,8).

Determine, in exact surd form, the radius of thielei

In this question you mayot use ...

... a standard formula which determines the shodissance of a point from
a straight line.

... any form of calculus.

[ ]lr=V8

Created by T. Madas



Created by T. Madas

Question 92 (****+)

The straight line with equatiog =2x- 3 is a tangent to a circle with centre at the
point C(2,- 3).

Determine, in exact surd form, the radius of thelei

In this question you mayot use ...

... a standard formula which determines the shodissance of a point from
a straight line.

... any form of calculus.

L L

Il
ol
&
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Question 93  (****+)

The figure above shows a circle with centreC48,6) . The pointsA(1,5) and
B( p, q) lie on the circle. The straight lineSD and BD are tangents to the circle.

The kite CADB is symmetrical about the straight line with eqoiatk = 3.
a) Calculate the radius of the circle.
b) State the value op and the value of.
c) Find an equation of the tangent to the circlédat
d) Show that the angl&CB is approximately?2.214 radians.

e) Hence determine, to three significant figures,atea of the shaded region
bounded by the circle and its tangentsdaand B .

|:|, =\/§,|p=q=5|,|y=7- 2x|, area» 4.4f
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Question 94 (****+)

A circle C has equation
X2+ y?+2x- 4yt 1= 0
The straight lineL with equationy = mx is a tangent t&C..

Find the possible values of and hence determine the possible coordinatesiahwh
L meetsC.

T TN T
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Question 95  (*¥***¥)

The figure above shows a circle whose centre itémtat the poin€(k, h), wherek
and h are constants such thak h<5.

The pointsA(3,2) and B(7,8) lie on this circle.
The straight lind passes througl® and the midpoint ofAB.

Given that the radius of the circle &6, find an equation fot, the value ofk and
the value ofh.

[ [x+5y=28 k=4, [h=3
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Question 96 (*****)
The figure below shows the circle with centreC46,10) and radiusb.

y
y=3x
(5,10
P °
"Q
O X

The straight lines with equationg=0 and y =z xare tangents to the circle at the

points P andQ respectively.

Show that the area of the triangkCQ is 10 square units.

1, [proof
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Question 97  (****¥)

The circleC; has equation
X2+ y?- 4% 4y & O.
The circleC, has equation
x?+y?-10% 10y k O,
wherek is a constant.

Given thatC; andC, have exactly two common tangents, determine thegereof
possible values ok .

| |, [18<k < 42

Created by T. Madas



Created by T. Madas

Question 98 (*¥***¥)
A circle passes through the poimg x, y;) and A( %, ¥») .

Given thatAB is a diameter of the circle, show that the equadibthe circle is

(x-%)(x %} (v W(v ¥ o

1. [oroo]

Question 99  (*****)

A circle passes through the poirf{18,0) and Q(32,0). A tangent to this circle
passes through the poiSt(O,lQQ and touches the circle at the point

Given that they axis is a tangent to this circle, determine therdmates ofT

[ ](49.39
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Question 100  (*****) non calculator

The figure above shows the circle with equation
X2 + y2- 4dx 8y 205,

with centre at the poin€ and radius .
The straight lineAB is parallel to they axis and has lengtB4 units.

The tangents to the circle & and B meet at the poinD .

Find the length ofAD and hence deduce the area of the KifDB.

[ 1 ||AD[=20, [area= 30f
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Question 101  (*¥****)

The figure above shows a cira® with equation

X2+ y?-18x+ kyr 90= C,

wherek is a positive constant.

a) Determine, in terms ofk, the coordinates of the centre ©f and the size of

its radius.

Another circleC, has equation

X2 + y2- 2x 2y 34.

b) Given thatC, andC, aretouching externally at the pointP, find ...

i. ...the value ofk.

ii. ...the coordinates oP .

T [(o-4K). = - o
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QueStiOﬂ 102 (*****)
The curveC has equation

y=x-4x+ 7.
The point(- 1,12) andQ(4,7) lieonC.
The pointR also lies onC so that PRQ=90°.

Determine, as exact surds, the possible coordimmditBs

[

5+%2_1’ sz?J) or ( 5J2_21, 1-75_ 2)1
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Question 103 (rHx)

A circle C is centred a(a, a) and has radiug, wherea is a positive constant.

The straight lineL has equation
4x- 3y+ 4= Q.
Given thatL is tangent taC at the pointP, determine ...
a) ... an equation oC.
b) ... the coordinates oP .

You maynot use a standard formula which determines the skbdistance of a point
from a straight line in this question.

0 |- 0% (v 9% 1,|P(2.8)
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QueStiOﬂ 104 (*****)

The circlesC; andC, have respective equations

(x+2)? +(y+2)° = and (x-5)%+ (y- 6)%= 36.

i N{[%e)

The pointP lies onC, so that the distance & from C, is least.

Determine the exact coordinates Bf.

)
(6N
ulo
N —
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QueStiOﬂ 105 (*****)
A curve in thex-y plane has equation

x2+y2+6xcosq- 18y simp+ 45 |

where g is a parameter such thaE g < 2p.

Given that curve represents a circle determinegahge of possible values gf.

e (i
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Question 106 (*¥***+*)

Two circles,C; andC,, have respective radii &f units andl unit and are touching
each other externally at the poiAt

The coordinates axes are tangent€tpwhose centrd® lies in the first quadrant.
The x axis is a tangent t€,, whose centr&) also lies in the first quadrant.
The straight lind,, passes througR andQ, and meets th& axis at the poinR.

The straight lind, has negative gradient, passes thro&ghnd is a common tangent
to C, andC,.

Determine, in any order and in exact form whererapate, the coordinates d,
the length ofPR and an equation df.

[ A(%ﬁ,g), PR =20, [24x+ 7y = 224
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Question 107  (*¥***¥)
A family of circles is passing through the pointshacoordinateg2,1) and(4,5)

Show that the equation of every such circle hasiéo
X%+ y?+2x(2k- 9+ 2ky= 6k 4.,

wherek is a parameter.

1. proof
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QueStiOﬂ 108 (*****)
The straight line with equation

y=t(x-2),
wheret is a parameter, crosses the circle with equation
X2 + y2 =1
at two distinct pointsA and B.
a) Show that the coordinates of the midpointA# are given by

2%
1+t27 1+t%

b) Hence show that the locus bf ast varies is a circle, stating its radius and
the coordinates of its centre.

[ 1 (x- 2%+ y?=1
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Question 109 (*¥**+*)
The straight lineL and the circleC, have respective equations

L:y=/(x-a)}+ ay 2+1 and C: X2+ y? =2ax,

wherea is a positive constant and is a parameter.

Show that for all values of , L is a tangent tcC .
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Question 110 (*****)

Two parallel straight lines; andL,, have respective equations
y=2x+5 and y=2x-1.
L, andL,, are tangents to a circle centred at the pGint

A third line Ly is perpendicular td; andL,, and meets the circle in two distinct
points, A andB.

Given thatlL; passes through the poirﬁ@,o), find, in exact simplified surd form, the
coordinates ofC .

e o) 41
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Question 111 (****¥)
Three circlesC;, C, andC;, have their centres &, B andC, respectively, so that
|AB|=5, |AC|=4 and|BC|=3.

The positivex and y axis are tangents G, .
The positivex axis is a tangent t@, .
C, andC, touch each other externally at the pait.

Given further thatC; touches externally botl;, andC,, find, in exact simplified
form, an equation of the straight line which pagskesughM andC.

[ 1, |sy-10/6x 36 3¢/ & (
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Question 112 (*¥**+¥)

Two circles,C; andC,, are touching each othexternally, and have respective radii
of 9 and4 units.

A third circle C;, of radiusr , touchesC; and C, externally.

Given further that all three circles have a comrtammgent, determine the value of.

[ 1 |r=2t-144

25
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Question 113 (***+¥)

The pointA(6,- 1) lies on the circle with equation

x2+y2- dx+ 6y= 7.

The tangent to the circle & passes through the poiRt, so that the distance o
from the centre of the circle ig¢65.

Another tangent to the circle, at some pditalso passes throudd.

Determine in any order the two sets of the possibtadinates of P and B .
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