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Question 1  (*%)

A circle has equation
X%+ y2 =2x+38

Determine the radius and the coordinates of the centre of the circle.

Question 2 (*%)

A circle C has equation
x>+ —12x+2y+24=0.
a) Find the coordinates of the centre of the circle and the length of its radius.
The straight line L has equation
x+y=4.
b) Determine the coordinates of the points of intersection between C and L.

¢) Show that the distance between these points of intersection is kx/E, where k
is an integer.

(6,-1), r=+/13,((8,—4), (3.1)|, [k =5
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Question 3  (*%)

y

0
N

v
=

The figure above shows the points A(4,6) and B(-2,14), which both lie on the

circumference of a circle.

Given that AB is a diameter of the circle, determine an equation for the circle.

.

(x=1)*+(y-10)* =25
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Question 4  (*%)

The straight line segment joining the points A(—7,4) and B(1,-2) is a diameter of a

circle with centre at the point C and radius r.

a) Find the coordinates of C and the value of r.

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

b) Determine the possible values of a .

[ | lc(=30)],[r=3],[a=-3,5
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Question 5 (*%)

The straight line joining the points A(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 of & .

Question 6  (*%)

A circle is centred at (5,6) and has radius 13.

a) Find an equation for this circle.

The straight line / with equation y = x—6 intersects the circle at the points A and B.

b) Determine the coordinates of A and the coordinates of B .

(x=5)*+(y—6)*=169|, [(17.11), (0,—6)
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Question 7  (**+)

A circle has its centre at C(-1,2).
The points A(—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 which passes through C and bisects
the chord AB .

[ 1 l(x+1)°+(y=2)>=10|, [y =—2x

Question 8  (¥*+)

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

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

b) Determine the coordinates of A .

(x+3)°+(y-5)" =34/, [|A(-6,0)
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Question 9 (**+)

A circle has equation
x*+y?=20x+8y+16=0.
The centre of the circle is at C and its radius is r.
a) Determine ...
i. ... the coordinates of C.
ii. ... the length of r.
The point P(4,4), lies on this circle.
b) Find the gradient of CP.

¢) Hence find an equation of the tangent to the circle at P .

[ 1. [c(o,-4)|,[r=10], |-

W
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Question 10  (**+)

A circle C has equation
x>+ 92 =10x+6y—15=0
a) Find the coordinates of the centre of C and determine the size of its radius.

The circle intersects the x axis at the points A and B.

b) Find, in exact surd form, the x coordinate of A and the x coordinate of B
and hence state the distance AB .

[ 1.[5-3)]. [r=1]. |x=5%210]. [|aB|=4v10
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Question 11 (**+)

A circle C has equation
x2+y2 =8x+4y.
a) Determine the coordinates of the centre of C and the size of its radius.
The circle meets the coordinate axes at the origin O and at two more points A and B.
b) Find the coordinates of A and B.
¢) Sketch the graph of C.

d) State with justification but without any further calculations the length of AB.

[ 1. [(4.2), r=v20=245], [(8,0).(0,4)|, 4B =45
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Question 12 (**%)

A circle whose centre is at (3,—5) has equation

x? +y2 —6x+ay=15,
where a is a constant.
a) Find the value of a.

b) Determine the radius of the circle.

Created by T. Madas



Created by T. Madas

Question 13 (**%)

The endpoints of a diameter of a circle are located at A(—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 point D .
b) Find an equation for the straight line CD, where C is the centre of the circle.

¢) Determine the coordinates of D .

[ 1 |(x+3)*+(y-1)° =25|. 3y =4x+15]. [D(0.5)

@
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Question 14 (**%)

The straight line joining the points A(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 point P(1,5) lies inside or outside the

above mentioned circle.

Question 15 (**%)

A circle has its centre at the point C(-2,3) and passes through the point P(-3,8).

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

x—=5y+43=0.

[ ](+2)+(y-3) =26
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Question 16  (**%)

A circle C has equation

x2+y2—6x—10y+k=0,
where k is a constant.

a) Determine the coordinates of the centre of C.

The x axis is a tangent to C at the point P .

b) State the coordinates of P and find the value of k.

[ 1.|35)].|(3.0)]. [k=9

Q) (OMPLTE THE SWOBS M % AwD W Y

— 1%3;451 oy +k =0
= Loy -ty = -
B 2\ A m\xx i
= (9-1 +(y-9'-25 = &
— QP+t = 2 4 QGs)
7

‘D) Do A DiAGeAY

B wseecion P(E0) iy THe
RADIE S S

=%z a-k

— 5% = 3¢ -k

— 28 = -k

— k=9 = o)
yd 7

Created by T. Madas



Created by T. Madas
Question 17  (**%)

x> +y?—2x—2y=8

The circle with the above equation has radius r and has its centre at the point C .

a) Determine the value of r and the coordinates of C .

The point P(4,2) lies on the circle.

b) Show that an equation of the tangent to the circle at

y=14-3x

P is

.

N

c(1,1)
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Question 18  (**%)

x2+y2 —10x+4y+9=0
The circle with the above equation has radius r and has its centre at the point C .
a) Determine the value of r and the coordinates of C.

b) Find the coordinates of the points where the circle intersects the x axis.

The point P(3,2) lies on the circle.

¢) Show that an equation of the tangent to the circle at P is

x=2y+1=0.

[ 1 lr=v20]. |c(5.-2)]. |(1.0). (9.0)
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Question 19 (**%)

The points A and B have coordinates (3,—1) and (9,7), respectively.
a) Show that the equation of the circle whose diameter is AB can be written as
x> +y?=12x—6y+20=0.
The tangent to the circle at B meets the x axis at the point P.

b) Determine the exact coordinates of P .
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Question 20  (**%)

A circle has equation
X%+ y2 +ax+by=0,
where a and b 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.
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Question 21 (**%)
A circle C has its centre at the point with coordinates (5,4) and its radius is 32 .

a) Find an equation for C.

The straight line L has equation

y=x+1.

b) Determine, as exact surds, the coordinates of the points of intersection
between C and L.

¢) Show that the distance between these points of intersection is 8 units.

[ 1 |(x=5) +(y-4) =18, |(4+2v2.5+242). (4-2v2.5-2V2)
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Question 22  (¥*%4)

A circle has its centre at the point C(2,5) and its radius is J10.
a) Show that an equation for the circle is
x*+y?—4x-10y+19=0.
The straight line with equation
y=x+5
meets the circle at the points P and Q.

b) Determine the coordinates of P and the coordinates of Q.

¢) Show that the distance of the chord PQ from C is V2 units.

[ 1.]38). (-14)
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Question 23 (¥*%4)

A circle has its centre at the point C(—3,8) and the length of its diameter is V80 .

a) State an equation for this circle.
The straight line with equation
y=3x+7
intersects the circle at the points A and B.
b) Find the coordinates of A and the coordinates of B.

¢) Show that ACB is a right angle and hence determine the area of the triangle
ACB.

[ 1|43 +(y-8)"=20], [(-L4). (L10)].
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Question 24  (**%4)

The points P(-2,5) and Q(6,—1) lie on a circle so that the chord PQ is a diameter

of this circle.

a) Find an equation for this circle.

The straight line with equation y =6 intersects the circle at the points A and B.

b) Determine the shortest distance of AB from the centre of the circle and hence,

or otherwise, find the distance AB .

1

(x—2)°+(y-2)>=25|, [4], |[AB|=6
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Question 25  (**%4)

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 points A, B and C lie on the circle so that |AB| =10 and |BC| =5.

¢) Find the distance of AC, giving the answer in the form k3 , where k is a
positive integer.

[ 1.](4-3)].[r=3]. |[d=5V3

Created by T. Madas



Created by T. Madas

Question 26  (**%+4)

A circle has equation
x>+ y? —8x—14y+40=0
Find an equation of the tangent to the circle at the point (8,4).

4x-3y=20
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Question 27  (**%4)

The points A, B and C have coordinates (-3,0), (—=1,6) and (11,2), respectively.

a) Show clearly that

XABC =90°.

The points A, B and C lie on the circumference of a circle centred at the point D .

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

where a, b and c, are constants to be found.

1.

x>+ y2—8x=2y-33=0

Created by T. Madas

) GNSDRG GeAOIS

Al3e)
Qon] 4= SF = = T

BEo <y
S THESE GRAQINTS A NEGATWr XCHABOAL
oo} ot Aot -
P
b) e aus ewu f ABc=15 3 AL 3 pows Us oy

GPOL |, W AC BonG. 4 Diweril.

oD & T LoRig & AC
fe)

3055 = D)
° AG) 8 D) By D
r= o) = J gt ot s 3 ~

® (Won of CHUE 1y
-9 (g-1y"= =
Btk L - yn = %
Yigley-mso
A

— Cl




Created by T. Madas

Question 28  (**%4)

The points A and B have coordinates (—1,2) and (1,8), respectively.

a) Show that the equation of the perpendicular bisector of AB is
3y+x=15.
The points A and B lie on a circle whose centre is at C(3,k).

b) Determine an equation for the circle.

[ 13 +(y—4)" =20
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Question 29  (**%4)

Y A
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The figure above shows a circle whose centre is at C (S,k) , where k is a constant.

The straight line with equation

y=3x-12

is a tangent to the circle at the point A(5,3).

a) Find an equation of the normal to the circle at A.

b) Determine an equation for the circle.

I_I, x+3y=14{, (x—8)2+(y—2)2 =10
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Question 30  (***+)

A circle C has equation
x2+y2 —14x-14y+49=0.
a) Find the radius of the circle and the coordinates of its centre.
b) Sketch the circle, indicating clearly all the relevant details.
The point P has coordinates (15,8).
A tangent drawn from P touches the circle at the point Q.

¢) Determine the distance PQ.

[ 1.[7). =3 [ral=4
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Question 31  (**%4)

A circle has equation
x? +y2 —6x+4y=13.
a) Find the coordinates of its centre and the length of its radius.
The point P(k,—1), k >0, lies on the circle.

b) Determine an equation for the tangent to the circle at P .

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

G v y=-1
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Question 32  (**%4)

The point P(12,9) lies on the circle with equation

(x+3)°+(y—1)>=289.

a) Find an equation of the normal to the circle at P .

b) Determine the coordinates of the point Q, where the normal to the circle at P

intersects the circle again.

:

8x—15y+39=0

. |0(-18,-7)
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Question 33 (**%4)

A circle has equation
x>+ y?—10x—8y+21=0.
a) Find the coordinates of the centre and the radius of the circle.

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

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

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

[ 1. 1(5.4). r=25].](16)
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Question 34  (**%4)

A circle C has equation
4x> +4y* —8x+24y-5=0
a) Find the coordinates of the centre of the circle.

b) Determine the size of the radius of the circle, giving the answer in the form
k\/g , where k is arational constant.

The point P has coordinates (8,11).

The straight line L passes through P and touches the circle at the point Q.

¢) Calculate the distance PQ.
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Question 35  (**%4)

y
/

A@4J0%/

-

B(7,4)

The figure above shows a circle that passes through the points A(-1,10) and B(7,4).

a) Given that AB is a diameter of the circle show that an equation for this circle
is given by

x>+ y?—6x-14y+33=0.

The tangent to the circle at B meets the y axis at the point D .

b) Show that the coordinates of D are (0,—%).
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Question 36  (**%4)

P L

A circle passes through the points with coordinates P(-2,1), Q(14,13) and R(20,k),

where k 1is a constant.

Given that XPOR =90°, determine an equation for the circle.
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Question 37  (**%4)

ANy /
C tangent
P
J normal
o S x
/1° .

The point R(4,10) lies on the curve C whose equation is
y=x2—6x+18, xe R.

The tangent and the normal to C at R meet the y axis at the points Q and P,
respectively, as shown in the figure above.

a) Find the coordinates of Q and the coordinates of P .
A circle passes through the points P, Q and R.

b) Determine an equation for the circle.

[ 1.[P(0.12).0(0.2)]. |>+(y-7)* =25
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Question 38  (***4)

A circle C; has equation
X+ y?—dx+12y+4=0

a) Determine the coordinates of the centre and the radius of Cj.

The circle C, with equation

touches C; externally.

b) Find the value of a as an exact surd.

[ 1.](2-6),r=6|, la=-6+2410
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Question 39  (***4)

A circle has centre at the origin and radius R .

This circle fits wholly inside the circle with equation
X%+ 92 =10x—24y =231.

Determine the range of possible values of R .

nE AT () AD BONS 20

NOT OEING AT HE DIaco

]

(s,

N4 /
"

T PEUIRHS Dablus R MUST B¢ 4T MT (op|

R < lop|

Created by T. Madas



Created by T. Madas

Question 40  (**%4)

A circle C passes through the points P(1,6) and Q(12,5).

a) Find the gradient of PQ.
The centre of Cis the point R which lies on the x axis.

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

¢) Determine an equation for C.

[ 1 |- [(x=6)* +(y-0)* =61
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Question 41  (**%4)

The points A, B and C have coordinates (—1,—4), (0,3) and (14,1), respectively.

a) Find an equation of the straight line which passes through B and C, giving
the answer in the form ax+by =c, where a, b and ¢ are integers.

b) Show that AB is perpendicular to BC.

A circle is passing through the points A, B and C.

¢) Determine the coordinates of the centre of this circle.

d) Show that the radius of this circle is k\/ﬁ , where k is a rational number.

7y+x=21], (%—%) k

o

Q s as Tewus ey
s
/
/

ChaRe S Te Midbong of AC (

& y

C y
— - < J
L ER = HR ks
/

Created by T. Madas




Created by T. Madas

Question 42 (**%4)

A circle C has equation
x>+ 9y —6x+14y+33=0
a) Determine the coordinates of the centre and the radius of C.
b) Show that the circle lies entirely below the x axis.
The point P(6,k), where k is a constant, lies outside the circle.

¢) By considering the distance of P from the centre of the circle, or otherwise,
determine the range of the possible values of k .

[ 1.1G-7). r=5|. [k<-1lor k>-3
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Question 43  (**%4)

The points A(1,0), B(8,7) and C(7,8) lie on the circumference of a circle.

a) Show that AB is perpendicular to BC.

b) Find the distance AC .

¢) Show that an equation of the circle is
(x=4)*+(y-4)*=25.

The tangent to the circle at the point C crosses the x axis and the y axis at the points
P and Q, respectively.

d) Determine the exact coordinates of P and Q.

|AC|=10
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Question 44  (**%4)

A circle with centre at the point C has equation

x> +y?=10x—6y+14=0.

The straight line with equation y =k, where k is a non zero constant, is a tangent to
this circle

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

The points A and B lie on the circumference of the circle and the point M is the
midpoint of the chord AB .

b) Given the length of MC is 2, find the length of the chord AB.
The straight line with equation
x=2y-9=0
is a tangent to the circle at the point D .

¢) Determine the coordinates of D .

[ [ [k=3+2V5]|, ||aB|=8|. |D(7.-1)
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(a-sP-2s+ (y-3)1=9 #lu=o s
= +ty 4l =0
-4 (y-3)" = 20 3 1
[ = (yeni=e Cenpecrp & Rebeamo beor)
@R AT (s3), epwe = 30| = 20F
-

y=-1
100G AT THE it OPRATE R

vl

4 USRG 3= 2441
a=7

2 0(7) . S
7
b)  logne AT Te DASIAM, B0 8 TING. WTHAGODAS T

= el ' \es®

= Mgt = GEF
L \ = g+ 4 = 2
p Zpc J’ = lue? =k
E = el =&

/
o Mej=8
57

AEAI=HRD = o= 29
Gispe (yaf=20 } s 3

- [(Zgw‘rsll’ + (a3 =20

Created by T. Madas



Question 45 (**%4)

Created by T. Madas

Y AN
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The figure above shows a circle with centre at C with equation

x>+ 32 =10x=12y+56=0

The tangent to the circle at the point A(6,4) meets the y axis at the point B .

a) Find an equation of the tangent to the circle at A.

b) Determine the area of the triangle ABC .
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Question 46  (***4)

A circle C has equation
x> +y2—12x=2y+33=0.
a) Find the radius of the circle and the coordinates of its centre.

The straight line with equation y =x—3 intersects the circle at the points P and Q,
dividing the circle into two segments.

b) Determine the coordinates of P and Q.

¢) Show that the area of the minor segment is 7—2.

[ 1 r=2.(61)]. [(4.1).(6.3)
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Question 47  (¥*%4)

The points A, B and C have coordinates (2,1), (4,0) and (6,4) respectively.

a) Determine an equation of the straight line L which passes through C and is
parallel to AB .

b) Show that the angle ABC is 90°.
¢) Calculate the distance AC .
A circle passes through the points A, B and C.

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 the point C where L intersects
the circle.

| , |x+2y=14], |AC|=5|, |(4,5)
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Question 48  (***4)

The straight line / passes through the points P(7,10) and Q(17,3).
a) Find an equation of /.
b) Show that OP is perpendicular to PQ, where O is the origin.
A circle passes through O, P and Q.

¢) Find an equation for this circle.

Tx+10y =149

’ (x_7)2+(y_§)2:T

Created by T. Madas



Created by T. Madas

Question 49  (¥*%4)
A circle C with centre at the point P and radius r, has equation

x2—8x+y2—2y=0.

a) Find the value of r and the coordinates of P .

b) Determine the coordinates of the points where C meets the coordinate axes

The points A, B and Q(8,2) lieon C.

The straight line AB is diameter of the circle so that PQ is perpendicular to AB .

¢) Calculate the coordinates of A and B.

[ 1. [r=17]. [P(4.1)]. [(8.0).(0.0).(0.2)]. |A(3.5)]. | B(5.-3)
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Question 50  (**%4)

The points A(1,2), B(3,8) and C(13,8) are shown in the figure below.

The straight lines /; and [, are the perpendicular bisectors of straight line segments
AB and BC, respectively.

a) Find an equation for /; .

Give the answer in the form ax+by =c, where a, b and c are integers.
The point D is the intersection of /; and /,.
b) Show that the coordinates of D are (8,3).

A circle passes through the points A, B and C.

¢) Find an equation for this circle.

=] o8 £ (-3 =50
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Question 51  (¥*%%¥)

y
N 0
P
S .
0

The figure above shows a circle with centre at P and radius of 6 units.

The y axis is a tangent to the circle at the point S(0,3).

a) Find an equation for the circle.

A tangent to the circle is drawn from the point Q(12,10) and meets the circle at the

point R.

b) Determine the length of OR .

[ 1 |(x=6) +(y-3)* =36|, [|oR| =7
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Question 52 (¥¥¥¥)

The points A, B and C have coordinates (3,5), (15,11) and (17,7), respectively.

a) Show that KABC =90°.
All three points A, B and C lie on the circumference of a circle.
b) Find an equation for this circle in the form
x2+y2+ax+by+c=0,
where a, b and c, are integers to be found.

The point P also lies on this circle so that BP is a diameter of the circle.

¢) Determine the coordinates of P .

X2 +y?—20x—12y+86=0|, [P(5,1)
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Question 53  (¥¥¥¥)

The circle C; has centre at (8,4) and touches the y axis.

The circle C, has centre at (16,4) and touches the x axis.

a) Find the equation of C; and the equation of C,.

Give the answers in the form (x—a)’ +(y—b)’ =c, where a, b and ¢ are

constants to be found.
The two circles intersect at the points A and B .

b) Determine, in exact surd form where appropriate, the coordinates of A and the
coordinates of B.

[ 1 |(x=8)*+(y-4)" =64/, |(x~16)" +(y—4)* =16,
(15.4+15), (15.4-15)
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Question 54  (¥¥¥¥)

The points P(—4,1) and Q(5,10) lie on a circle C.
a) Find an equation of the perpendicular bisector of PQ.

b) Given that one of the diameters of C has equation x+2y =17, show that an
equation of C is

X2+ 2 +10x-22y+45=0.

¢) Determine whether the origin O lies inside the circle.
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Question 55  (¥¥¥¥)

A circle C has equation
2 2 —
X"+ y +ax+by+43=0,

where a and b are constants.

a) Given that the points (—4,7) and (-2,5) lie on C, determine the coordinates

of the centre of C and the size of its radius.

A straight line passes through the point P(4,5) and is a tangent to C at the point Q.

b) Show that the length of PQ is 43
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Question 56  (**¥¥)

A circle C} has equation

x>+ 92 =10x—10y+41=0.

a) Determine the coordinates of the centre of C; and the size of its radius.

Another circle C, is such so that C, is touching both C; and the y axis.

b) Find the two possible equations of C,, given further that the centres of both

C; and C,, have the same y coordinate.

G

(5.5), r=3[. |(x=1)>+(y=5)7 =1 or (x—4)*+(y-5)>=16
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Question 57  (¥¥¥¥)

A circle C has equation
X%+ y2 —4x—-12y+15=0.
a) Show that C does not cross the x axis.

b) Show further that the straight line with equation 3x+4y =35 is a tangent to C.

proof
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Question 58  (¥¥¥¥)

\ >
S

The figure above shows a circle with centre at C(7,2).

The circle meets the x axis at the points P and R, and the y axis at the points Q
and S .

a) Given that R(17,0), find an equation of this circle.
b) Show that

05| =255 .

¢) Determine the area of the quadrilateral PORS .

[ 1. [(x=7)+(y—2)" =104|, |20y/55 ~148.32
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Question 59  (¥¥¥¥)

A circle is given parametrically by the equations

x=4+3cosf, y=3+3sinf, 0<0<2rx.

a) Find a Cartesian equation for the circle.

b) Find the equations of each of the two tangents to the circle, which pass
through the origin O.

(x=4)"+(y-3)"=9], |y=0 and y=Ztx
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Question 60  (¥¥¥¥)

v
=

~
Q

The figure above shows a circle meeting the x axis at P (—5,0) and Q(13,0), and
the y axis at R(0,—4) and S(0,16).

a) Show that an equation of the circle is
x2+y2+ax+by =c,
where a, b and c¢ are constants to be found.
The point A has coordinates (20,12).
A tangent drawn through A meets the circle at the point B .

b) Show that the distance AB is k\ﬁ , where k is an integer.

a=-8, b=-12, ¢=65|, |[k=5
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Question 61  (¥¥%%)
Relative to a fixed origin O, the points A and B have coordinates (0,1) and (6,5)

respectively.

a) Find an equation of the perpendicular bisector of AB

A circle passes through the points O, A and B.

b) Determine the coordinates of the centre of this circle
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Question 62  (¥¥¥¥)

y A\
C
L
\
0 >

The figure above shows the circle C and the straight line L with respective equations
x2+y2—6x—8y+21=0 and x+2y=2.

a) Find an equation of the line which passes through the centre of C and is
perpendicular to L.

b) Hence determine, in exact surd form, the shortest distance between C and L.
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Question 63  (¥*¥¥)

A circle has centre at C(4,4) and passes through the point P(6,8).
The straight line /; is a tangent to the circle at P .
a) Show that an equation of /; is
x+2y=22.
The straight line /, has equation y =2x—14 and meets /; at the point Q.
b) Find the coordinates of Q.

¢) Show that /, is also a tangent to this circle at the point R, and determine the

coordinates of R.

[ 1.]e(0.6). R(8.2)
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Question 64  (¥¥¥¥)

A circle C} has equation
x> +y2+20x-2y+52=0.
a) Determine the coordinates of the centre of C; and the size of its radius.
A different circle C, has its centre at (14,8) and the size of its radius is 10.

The point P lies on C; and the point Q lies on C,.

b) Determine the minimum distance of PQ.

1[0, r=7], [Pal,,, =3
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Question 65  (¥¥¥¥)

> <

The figure above shows a square PQRS with vertices at the points P(L,1), Q(3,5),
R(7.3) and S(5,-1).

The square is circumscribed by the circle C;.
a) Determine the coordinates of the centre of C; and the size of its radius.
A circle C, is inscribed in the square PORS .

b) Find an equation of the circle C,.

[ ] [r=vi0]. |[(4.2)]. [(x=4)"+(y-2)" =5

Created by T. Madas



Created by T. Madas

Question 66  (**¥¥)

A circle has equation
x>+ y2 —4x—-4y+6=0.
a) Determine the coordinates of the centre and the radius of the circle.

The point A(9,1) lies outside the circle.

b) Find the shortest distance from A to the circle, giving the answer as a surd.
A tangent is drawn from the point A to the circle, touching the circle at the point B .

c¢) Determine, as an exact surd, the distance AB.

(2,2),r=+2], |4/2], |AB|=4/3
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Question 67  (¥¥¥¥)

A circle has equation

(x=2)"+(y+2)*=20.
a) Write down the coordinates of its centre the size of its radius.

b) Sketch the circle.
The sketch must include the coordinates of any points where the graph meets

the coordinate axes.

The straight line with equation y =2x+k, where k is a constant, meets the circle.

¢) Show that the coordinates of any points of intersection between the line and
the circle satisfies the equation

5x%+4(k+1)x+k* +4k-12=0.

d) Hence, find the two values of k for which the line y =2x+k is a tangent to

the circle.
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Question 68  (**¥¥)

A circle has centre at C(2,3) and radius 6.
a) Show that an equation of the circle is

x2+y2—4x—6y=23.

The circle crosses the y axis at the points P and Q, where the y coordinate of P is

positive.

b) Find the distance PQ, giving the answer as an exact simplified surd.

The vertical straight line with equation x =1 intersects the radii CP and CQ at the

points R and §, respectively.

¢) Determine the exact area of the trapezium PQSR .

]

; |PQ|=8\/§, area = 6+/2
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Question 69  (¥*¥¥)

The points A(?—g,%) and B(2—16,

—N\O
S

) are the endpoints of the diameter of circle.

a) Show that an equation of the circle is
(x=12)° +(y-5)* =25.
b) Sketch the circle, indicating clearly all the relevant details.
¢) Show that a normal to the circle at B passes through the origin.

proof

Q@) Mool oF AR = (% + 2% /.‘L,',:“ / C)
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Question 70 (¥¥¥¥)

A circle C} has equation
4y =10x+4y="71.
a) Find the coordinates of the centre of C; and the size of its radius.
Another circle C, is centred at the point with coordinates (—4,10) and has radius 5.

b) Show that C; and C, touch each other.

The two circles touch each other at the point P and the straight line L is the
common tangent of C; and C,.

¢) Determine the coordinates of P .
d) Show that an equation of L is

4y =3x+27.

[ [|(5-2)]. [r=10]. |(-16)
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Question 71  (¥¥%%¥)

YN ¢

o
>y
v
=

The figure above shows a circle that crosses the x axis at the points A(—1,0) and

B(7,0), while it passes through the point C(3,8).

Determine the coordinates of the centre of the circle and the length of its radius.
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% £ = L G

3 0 = ek
= 1+6 -8 +8B =7 ik = +8
= BB=-Ug SOMBINING. EquiTialS
= B=—( -

kg 006 e THE cpoamanl
= HY-e-Gy =7
= G- 4 (y2'mq =7

= Ga) (-3 = 25

@i A (23)  2Aows §

Created by T. Madas

b= 7
rrk=g ) T TERE
= WA= (8-l

= 164K = Gt -lge 36

v
o C
2NGR) 4 s

0z




Created by T. Madas

Question 72 (G¥¥¥F)

The figure above shows the circle C with equation
x*+y?—14x+33=0.
a) Determine the coordinates of the centre of C and the size of its radius.
The tangents to C from the point R(7,8) meet C at the points P and Q.

b) Show that the area of the finite region bounded by C and the two tangents,
shown shaded in figure, is

%[3@—75].
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Question 73 (¥¥¥¥)

A circle passes through the points A(1,2), B(3,—4) and C(15,0).

a) Show that AB is perpendicular to BC.
b) Hence find the exact length of the diameter of the circle.
¢) Show that an equation of the circle is

X +y*—16x-2y+15=0.

d) Determine the coordinates of the point which lies on the circle and is furthest
away from the point B .

diameter =10+/2|, [(13,6)
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Question 74  (¥¥¥¥)

A circle has equation

x2+y2=8y.

a) Find the coordinates of the centre of the circle and the size of its radius.

b) Sketch the circle.

The line with equation x+ y =k, where k is a constant, is a tangent to this circle.

¢) Determine, as exact surds, the possible values of k.

L 1.](0.4)], [r=4], [k=4%4V2
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Question 75  (¥¥¥¥)

A circle passes through the points (0,0), (8,0) and (0,6).

Determine the coordinates of the centre of the circle and the size of its radius.

[ ].1(4.3)], [r=5
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Question 76  (*¥¥¥)

The figure above shows the circle with equation
x>+y?—4x=12.
The circle has centre at C and radius r

a) Find the coordinates of C and the value of r.

The circle crosses the coordinate axes at the points P, Q, R and S, as shown in the
figure above.

b) Show that ...
i. ”.APCQ=%§.

ii. ... the area of the shaded region bounded by the circle and the positive
sections of the coordinate axes is

%(87z+3\/§).
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Question 77  (¥¥¥¥)

A circle has centre at C(3,-8) and radius of 10 units.

The tangent to the circle at the point A has gradient —1.

Determine, as exact surds, the possible x coordinates of A.

You may not use a calculus method in this question

x=3+52
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Question 78  (¥¥¥¥)

A circle C has equation
x>+ 92 +4x-10y+9=0.
a) Find the coordinates of the centre of C and the size of its radius.

A tangent to the circle T, passes through the point with coordinates (0,—1) and has
gradient m , where m <0.

b) Show that m is a solution of the equation
2m* =3m-2=0.
The tangent T meets C at the point P .

¢) Determine the coordinates of P .

Q) (DUAETING THE Seofe 1 2 4 4
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Question 79  (G¥¥*F)

A circle has equation

x>+ y2 —8x+cy =33,
where ¢ is a positive constant.

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

Find, as an exact surd, the perpendicular distance of L from the centre of the circle.
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Question 80  (¥¥¥¥)

The figure above shows the circle with equation
9x? +(3y—-25)° =225
whose centre is at C and its radius is r.

a) Determine the coordinates of C and the value of r.

The points A(4,%) and B(—4,%) lie on the circle. The straight lines /; and /, are

tangents to the circle at A and B, respectively.
b) Show that /; passes through the origin O.
¢) Show further that the angle BCA is approximately 1.8546 radians.

d) Calculate the area of the shaded region, bounded by the circle, /; and /5.

. |r=5|, larea =10.15..]

b
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Question 81  (¥*%%¥)

The circles C; and C, have respective equations
X%+ y2 —6x—2y=15
x>+ y?—18x+14y=95.

a) By considering the coordinates of the centres and the lengths of the radii of C;

and C,, show that C; and C, touch internally at some point P .

b) Determine the coordinates of P .
¢) Show that the equation of the common tangent to the circles at P is given by

3x—4y+20=0.
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Question 82  (¥¥¥¥)

A circle has equation

x>+ y2 —4x—-6y+8=0.
The straight line 7; is a tangent to the circle at the point P(4,4).

a) Find an equation of 7;.

The tangent 7; passes through the point Q(2,8).

The straight line 7, is a tangent to the circle at the point R and it also passes through
the point Q.

b) Determine in any order

i. ... the coordinates of R .

ii. ... anequationof 7,.

, |y=—"2x+12], R(O,4)
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Question 83  (***%*4)

B
YA L
A
_
UC
O > X

The figure above shows a circle C centred at the point with coordinates (5,6) , and

the straight line L which passes though the points A(1,8) and B(10,11).

Given that L is a tangent to C, determine the radius of C.

[You may not use a standard formula which finds the shortest distance of a point from a line]
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Question 84  (****4)

Determine the exact coordinates of the points of intersection between the circles with
equations

(x+1)°+(y-2)

4
2-9

(x+3)" +(y+1)
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Question 85  (***%*4)

The points A, B and C have coordinates (6,6), (0,8) and (-2,2), respectively.

a) Find an equation of the perpendicular bisector of AB.

The points A, B and C lie on the circumference of a circle whose centre is located
at the point D .

b) Determine the coordinates of D .

. ly=3x-2|, |D(2,4)

6) B GeAINT g Miskony o A8
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Question 86  (****4)

The figure above shows three circles C;, C, and Cj.

The coordinates of the centres of all three circles are positive.

e The circle C; has centre at (6,6) and touches both the x axis and the y axis.
e The circle C, has the same size radius as C; and touches the x axis.

e The circle C; touches the x axis and both C; and C,.

Determine an equation of Cj.
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Question 87  (***%*4)

The circles C; and C, have respective equations
X%+ y2 —6x=16
x*+y?—18x+16y =80.

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

b) Determine further whether C; and C, touch internally or externally.
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Question 88  (***%*4)

Two circles have equations

x> +y?—8x—2y+13=0,
x> +y?—2x-2y+1=k,

where k is a constant.

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

b) Hence state the range of values of k, for which the two circles intersect each

other at exactly two points.

, k=0, k=24|,]10<k<24
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Question 89
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A circle has centre at C(6,2) and radius of 4 units.

The point P(6+ 2\/§,k) lies on this circle, where k is a positive constant.

a) Determine the exact value of k.

The straight line 7; is the tangent to the circle at the point P .

The straight line 7, is another tangent to the circle so that 7, is parallel to 7.

b) Determine the equations of 7} and 75 .
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Question 90  (****4)

A circle has equation
x>+ y2 —4x-2y=13.
a) Find the coordinates of the centre of the circle and the size of its radius.
The points A and B lie on the circle such that the length of AB is 6 units.
b) Show that XACB =90°, where C is the centre of the circle.
A tangent to the circle has equation y =k —x , where k is a constant.
¢) Show clearly that

2x% =2(k+1)x+k*-2k—13=0.

d) Determine the possible values of & .

I:I’ (2’1), r:\/ﬁ s k:—3, k:9
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Question 91  (**¥%4)
The straight line passing through the points P(1,9) and Q(5,5) is a tangent to a
circle with centre at C(6,8).

Determine, in exact surd form, the radius of the circle.

In this question you may not use ...

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

... any form of calculus.
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Question 92 (*¥¥*4)

Created by T. Madas

The straight line with equation y =2x-3 is a tangent to a circle with centre at the

point C(2,-3).

Determine, in exact surd form, the radius of the circle.

In this question you may not use ...
... a standard formula which determines the shortest distance of a point from

a straight line.

... any form of calculus.

1.

‘
Il
Wl

S

METIOD 4 — BY 00 0POWATE GROMTYY.
© RADINGT OF T™HE ThueR? 4 2

® GuADNX CT MaT pe -4

@ QUATON OF Une THISUH C § T

Y- D=~ 5
4r3 = -t
246 = -av2
24 F4=0

© SOWNG SMUTANKULY W =223
2(a-3) +x+4=0
Sa~2=0

x=%

o ge2lf)an gorm
o Dumwe CT Fruawy , C(22) @ T(&E)
d T G
lerl = JEz+ e (32"

CCr3)

® Sowny QuuriNeesy W Y4rB-2 ® YAn' T
= @2 (a-aray=12

= G2 (=

= Rl sd=1>

- Sf-dr o+ @-P) =0

oy © THS CouATion) MAT Dlaxe RAHTD 203 AL THe
Fonr T & & Jondl of Ay

Botac=o = Cu)-dxsx(@-r)=o
b —20(4-r2) =0

=

= k- B-+w =0

= 2o gy

= - g s

N
e

NEnpD ¢ — BY minmnizAtion (onpienivg THe Syonde

® (onsde A P on THE UNE g=2x3 ) e (3 2a3)

© THe DTanG fou (3,2-2) ™ THe Groee (2-3)

C O sV EE <V E - A Gk
utlu‘_bh R — 03No- DICAMNAVIS

® LT T CIRLLE Bie GUATION
G-o)% (ya3f=r2

= d= J@2¥+ Bas P

= 4 = J@ s w

> &= Rgaur b

Created by T. Madas

= & sPowosn
= d=s[@-tark]
= & s[Gegt et ]
= 4= Se- b
= = sGeA g
= Mol v of 47w & (wws g asz)

2 dgee = [ B w0/




Created by T. Madas

Question 93  (**¥%4)

The figure above shows a circle with centre at C(3,6). The points A(1,5) and
B(p.q) lie on the circle. The straight lines AD and BD are tangents to the circle.

The kite CADB is symmetrical about the straight line with equation x=3.
a) Calculate the radius of the circle.

b) State the value of p and the value of ¢.

¢) Find an equation of the tangent to the circle at A .
d) Show that the angle ACB is approximately 2.214 radians.

e) Hence determine, to three significant figures, the area of the shaded region
bounded by the circle and its tangents at A and B .

[ 1.lr=v5l.

p=q=5|,|y=7-2x|, |area = 4.46

b
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Question 94  (****4)

A circle C has equation
x2+y2 +2x—-4y+1=0
The straight line L with equation y =mx is a tangent to C.

Find the possible values of m and hence determine the possible coordinates at which
L meets C.
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Question 95 (Gk¥¥FF)

> X

The figure above shows a circle whose centre is located at the point C(k,h), where k
and h are constants such that 2<h<5.

The points A(3,2) and B(7,8) lie on this circle.
The straight line / passes through C and the midpoint of AB .

Given that the radius of the circle is x/% , find an equation for /, the value of k& and
the value of 4.

, [2x+3y=25|, |[k=8|, |h=3
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Question 96 (¥¥¥FF)

The figure below shows the circle with centre at C(5,10) and radius 5.

YA
y=3x
C(S.,10)
P
0
0 > X

The straight lines with equations, x=0 and y= X are tangents to the circle at the

points P and Q respectively.

Show that the area of the triangle PCQ is 10 square units.
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Question 97  (GkFEF)

The circle C; has equation
x>+ y2 —4x—-4y+6=0.
The circle C, has equation
x> +y?=10x—10y+k =0,

where k is a constant.

Given that C; and C, have exactly two common tangents, determine the range of
possible values of k.

18 <k < 42|

9
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Question 98  (F¥¥¥FF)

A circle passes through the points A(x;,y,) and A(x,,y,).
Given that AB is a diameter of the circle, show that the equation of the circle is

(x=x)(x=x)+(y=»)(y=»,)=0.

Question 99  (Fx*EF)
A circle passes through the points P(18,0) and Q(32,0). A tangent to this circle
passes through the point S(0,199) and touches the circle at the point T .

Given that the y axis is a tangent to this circle, determine the coordinates of T

[ ] ](49.31)
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Question 100  (****%) non calculator

N\

/
o

The figure above shows the circle with equation
x*+y? —4x-8y =205,

with centre at the point C and radius r.
The straight line AB is parallel to the y axis and has length 24 units.

The tangents to the circle at A and B meet at the point D .

Find the length of AD and hence deduce the area of the kite CADB .

[ AD[=20], [area=300]

@ ST By OBTmNING- THE CIROE§ -MRTicuAeS

} ® Mo WO AT SIMLLAQ TRriNGuS
| A

ot smg= = 2
a
=125
Era D

@A THE TRIANGE ACD 18 RIGHT ANOLD AT A
I e lo() oo
AP6h oF bt = ?,\‘\JEMCHA&N)

s %20
= 30 -
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Question 101  (F*¥%%¥)

S
y
s

The figure above shows a circle C; with equation

x> +y>—18x+ky+90=0,
where k is a positive constant.

a) Determine, in terms of k&, the coordinates of the centre of C; and the size of
its radius.

Another circle C, has equation
x2+y2—2x—2y =34.
b) Given that C; and C, are touching externally at the point P, find ...

i. ... the value of k.

ii. ... the coordinates of P .

Created by T. Madas



Created by T. Madas

Question 102  (¥¥%%¥)

The curve C has equation

y= X —4x+7.
The points P(—1,12) and Q(4,7) lieon C.
The point R also lies on C so that £PRQ =90°.

Determine, as exact surds, the possible coordinates of R.

. [Ber izt o (=01
’ 2 2 2 2
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Question 103 (k)

A circle C is centred at (a,a) and has radius a, where a is a positive constant.

The straight line L has equation
4x-3y+4=0.
Given that L is tangent to C at the point P, determine ...
a) ... anequation of C.
b) ... the coordinates of P .

You may not use a standard formula which determines the shortest distance of a point
from a straight line in this question.

a
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Question 104  (*¥*%)

The circles C; and C, have respective equations
(x+1)?+(y+2)" =3 and  (x-5)"+(y-6)"=36.
The point P lies on C, so that the distance of P from C; is least.

Determine the exact coordinates of P .
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Question 105  (¥¥%%¥)

A curve in the x-y plane has equation
x>+ y2 +6xcos@—18ysind+45=0,

where @ is a parameter such that 0<8<2rx.

Given that curve represents a circle determine the range of possible values of 8.

|:|, {%ﬂ'<0<% }U{%ﬂ'<9<%ﬂ'}
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Question 106

(*****)
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Two circles, C; and C,, have respective radii of 4 units and 1 unit and are touching

each other externally at the point A .

The coordinates axes are tangents to C;, whose centre P lies in the first quadrant.

The x axis is a tangent to C,, whose centre Q also lies in the first quadrant.

The straight line /|, passes through P and Q, and meets the x axis at the point R .

The straight line /, has negative gradient, passes through R and is a common tangent

to C; and C,.

Determine, in any order and in exact form where appropriate, the coordinates of A,
the length of PR and an equation of /,.

1.

_20
|PR|=57.

24x+7y=224
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k)
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Wi N

o Gl of RC =
o Gurion of ([ = 4-t=-3Gy)
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Question 107
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(*****)

A family of circles is passing through the points with coordinates (2,1) and (4,5)

Show that the equation of every such circle has equation

where k is a parameter.

x4+ y? +2x(2k —9) + 2ky = 6k —

41,

@ 67 THE Gt OF THE Cibais Be

Gu= @-ATea-n?
A bA g +R
AR UA-28 = R

4) = Gafe(se)’= 22
H8A 41 + B-108 425 = D2
4427 e 108 = R2- 4l

@ SUBTRACTING
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[A8-38 48|,
[ #+kB-72 |= K- 4
k ~log J

58°-308 450 = R*
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4B B2+ ke, — 308 + 028y £ = SET-300 450
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Question 108  (F*¥%%¥)

The straight line with equation
y=t(x-2),

where ¢ is a parameter, crosses the circle with equation

at two distinct points A and B.

a) Show that the coordinates of the midpoint of AB are given by

212 2t
M — 57|
1+¢ 1+¢

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

[ L =)'+y*=1
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Question 109  (Gk#¥*¥)

The straight line L and the circle C, have respective equations

L:y=A(x—a)+aVvA*+1 and C: x*+y* =2ax,

where a is a positive constant and A is a parameter.

Show that for all values of A, L is atangentto C.
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Question 110 (Ge¥¥%%¥)

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

A third line L is perpendicular to I; and L,, and meets the circle in two distinct
points, A and B.

Given that L5 passes through the point (9,0) , find, in exact simplified surd form, the

coordinates of C.

[ 1| 5(5++61). L(15+61)]
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Question 111 (F¥¥%%)
Three circles, C;, C, and Cs, have their centres at A, B and C, respectively, so that
|AB|=5, |AC|=4 and |BC|=3.

The positive x and y axis are tangents to C;.

The positive x axis is a tangent to C, .

C; and C, touch each other externally at the point M .

Given further that C; touches externally both C; and C,, find, in exact simplified
form, an equation of the straight line which passes through M and C.

[ 1. [5y-10J6x+36+30/6 =0
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Question 112

(*****)
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Two circles, C; and C,, are touching each other externally, and have respective radii

of 9 and 4 units.

A third circle Cs, of radius r, touches C; and C, externally.

Given further that all three circles have a common tangent, determine the value of r.

|:| s [T = E =1.44
STHE T A DIAGRAM, — PUAG THE CoLUo THYGEST In o COMBINNG CROATIONS
DRROISTAL OR VERTIGAL ORIGSIATIoN 2 SWPUGTY. ¥ 2 31 or ary= 2
Bis a=aert  geagh

G,
/

Poaceoas on 4
=

OO g

i) o+ Gy = Geery?

§ - G Gery

= @i (s

& Y= exar
Q= 360 WE 6T
)

Created by T. Madas




Created by T. Madas

Question 113 (Gk##*¥)

The point A(6,—1) lies on the circle with equation

X4y —4x+6y=17.

The tangent to the circle at A passes through the point P, so that the distance of P
from the centre of the circle is /65 .

Another tangent to the circle, at some point B, also passes through P.

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

—

[ 1. |P(35) n B(-5.-18) U P(9.-7) n B(.-3)

A DIRGRAM — T BT

S v 16 =25
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T lai T §
(a-2Y ¢ Cb43)= 65 & = -2 —lh ~t =0

> -W+Bh+R2=0

s e+ dh+ b =0
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