1 The circle C has the equation x?+)? —2x + 6y =26

Find:
(1) The coordinates of the centre of C

(11) the radius of C

X — 2 4y Ly = 26
\J ()
2
[ -1)" =] + (9y+3) -9 = 2¢
L oV J
(= -1)"+(y +3) = 36

2 The circle C has centre (2, 5) and passes through point (4, 9).

Find and equation for C.

vz ES 2
(x—2) +(9y-5) =r
(#—2)1*(7—S)L:r7‘

1
10 =r




3 The circle C has centre (-2, 3) and passes through point (1, 8).

(a) Find and equation for C.

(b) Show that the point (3, 6) lies on C.

(c) Find the equation to the tangent to C at (3,6).
Give your answer in the form ax + by + ¢ = 0, where a, b and c are integers.

“)
(0))
®)

o) (xr2)t +(y=-3) ="
(1 +2)" + (g-3)" =¢°
34 =cf
(x +2) T (Yy=-3) = 34
‘o/ (3+2)" + (6-2)" = 3¢
34 =3y v
Q,! \5! az \0?_
Gradient oF radius = 6 -3 = =
U 3—-2 S
EM%{A’(’ [ })Lffcwo‘icu,l.af M=~ 5/3' (\3,6)
x Y
g- ¢ = -5 (x-3)
= .
3(g-6) = —s(x -3)
39 -1 = — 5= + 15




4 The circle C has centre (2, 5) and radius 7.

(a) Find and equation for C. (2)

The line y = 3x — 1 intersects C at the points 4 and B.

(b) Find the exact coordinates of 4 and B. (6)
1
[L—f;z,)l‘f(gzsl = ¢7
2 2
(x -2) + (3x-(-5) = 49
1 z —
(x -2)" t (3x - ¢) = 47

x> - 22 - 22 + U + 9= )dx /8 x + 36

)

&9

2
/Oox — 4o o

= ©

x= 2o+ 7[is

=z 26 — 7J/>

/o ) O
j-:.sa—l-llm y= So —alfio
) D /] O

[ 20 +70o

So +2—1J'TD \ an

\ /o ’ /D J

7/

( 20-7fip =~ SO -21§7o )
|\ )D /O /




The circle C has the equation x> +)?+8x—4y+k=0
Where £ is a constant.

Given that the point (1, 5) lies on C.

(a) Find the value of k )
(b) Find the coordinates of the centre and the radius of C 3)
A straight line that passes through the point 4 (3, 7) is a tangent to the circle C at the point B -
(c) Find the exact length of the line 4B 6
., ()t #(s) +8(1) -4(s) *hk =o
14 + k =0
k = -
b/ (x +4) 16 + (y=-2) -4 -1y =0
/ \ 4 V'Y 7 7/
2
(2 +4)" + (y -2) = 3y
Cenlre .’(—QL’, 2/} rod; uy = ¢/39‘
] 1 = 5 €
9 ,JQ}’?‘W AC legnt = (3--4) «(7-2)
2
(4
7\ / Al leaatn = 75 + 5°
zr — 12 0 I
C l-Q/\al/L‘. =\ 7“-)‘
\ t‘f/'&) v
AN 4 A

[ U

2\




1; ql X Yr
6 The points D, E and F have coordinates (-3, 2), (4, -1) and (1, -8) respectively.
'lt ql 11. 9 T

@

(b) Find the coordinates of the centre of C.

DE must  be \?er\oe/\al'.cu,lo./ +o E~

DE m= —l-%2 - =3
¢ --3 7
EF m = —8—-- = =7 = ____7‘_
I —y -3 J )
‘_j_)(% - - ?efpe/td/'ca(ar V/

A’,S DEF ;.S a f)dq/nf a./\j/e. pf madl le o

9{'/ ameter.

Centre IS  midposat of DF

(z +1)° +(g+3) =
(-311)" 1 (2+¢3)" = ¢°
T |

(a) Show that angle DEF is a right angle. —

Given that D, E and F all lie on the circle C. —_—

3)
(c) Find the equation of the circle C. R



7 The circle C has the equation x> +)? —6x+2y=6

(a) Find the coordinates of the centre and the radius of C

C crosses the y axis at the points 4 and B

&)

(b) Find the coordinates of the points 4 and B A3)
| xt —box + 4" 4+ 294 = b
! J J
(-3) =94 + (g+1) -\ =¢C
2
(x-23) + (92+4) = Je
cencre (\3/'” radias = Y
b’/ Crosses :/) whea X = 0
(42 ‘+‘2q ‘:—é
v </
A
y T lq - 6 = 0O
V) v
gz —1 {7 or g= -|-{7
— — ——
\\O/ ~1+7) (\D/-—l —ﬁ)




8

The points 4 and B have coordinates (-3, 5) and (13, -4) respectively.
Given that 4B is a diameter of the circle C.

Find an equation for C.

centre \~3t13 5-4%)
\ 2 7 2 /
(5, %)
\
(=
(=-5) t(9-5) =
(-3-5)" + (s-L) =¢"
c-o= 32:7
A
(x-3)" + (y- )= 331
. v 2 J e




9 The circle C has centre (1, 5) and passes through the point A (-4, 3).

(a) Find an equation for C. )
(b) Find an equation for the tangent to C at A4, giving your answer in the form ax + by + ¢ =0,
where a, b and ¢ are integers 4)
T 2 ?_
of (=-0" * (g-8) =¢
1\ L . _ 1
(4~ t (3 -5) =r
L -
(=27
1 [A
(x -1)" + (y=-5) = 279
b/ qro.el'lo_vkjt 0-‘\- fadias = 2 -’__5_ - _ 2 - 2
- -1 _Ss 5
5
m= - —
[

G+ 2y +/y =0
—d_’_’—}




10

The circle C has centre (5, k), where £ is a constant.

The line y = 2x + 1 is a tangent to the circle C, touching C at the point 4 (3, 7).

Find an equation for C.

qradiest of (adius
J

—
—

A
7
(5

N

(,:erp eaoiculos)

77—k !

2 -G z

N
—~
\l
|
)
—
t
I
~~
|
™~
\—~

Iy — 2k = 2
l2 = 2k
®w =6
(2 =5)" +# (g -¢)" =r®
R 7—_ R
(3 —5)" t (7-¢) = r
rt = &
(2 - s)" + (y -¢) =




11 The circle C has the equation x> +)? — 14x+2y+40=0

(a) Find:
(1) The coordinates of the centre of C

(11) the exact radius of C

The line with equation y = kx where £ is a constant, meets C at two distinct points.

G)

(b) Find the range of possible values of 4. (6)
z = _
o (\m—7l)—q—ﬂ+(3—n—l) -1 + 4o =0
T 2
(oc—7) + (‘j + l) = o
i) (7-1)
i) JIo
bl Y= Kkax J}‘\'('kar,)?'—}t_/-;r, +2(wra) + 4o = >
{ o 7 4

X! thktxt - J4x + 2kxX +4p = O

(Klfll)%l + (2k '/‘r);f, + Yo

(
C

L Sslations .- LY~ pac >0

(\2%«!%)1'—%(%1#!)(‘1'0) 70
Gkt — 28k =28k + 196 - Jpok' -l4o > O

- /56k*° — S6a + 36 >0
- <u<L
I3 3




12 The circle C has the equation x*+)? —8x+ 6y +5=0

(a) Find:
(1) The coordinates of the centre of C
(11) the exact radius of C

The line with equation y = k where £ is a constant, is a tangent to C.

(b) Find the possible values of £.

}2.

-6 #(g+3) =9+ 5 =0

4

(o — 4
\

(= -4)"+ (y+3)" = 20

e

i\
|
W
4+
9
O
0
9
'y
W
\
(N
|
N\
|0




13 The circle C has the equation x* +)? —6x— 12y =0

The line / is a tangent to C at the point (8, 3).
Ex i |

Find the equation of / in the form ax + by + ¢ =0

(c-3) -9+ (g-6)-36=0

(-3 4+ (y4-6)" = &S
centre (3,6)
AN
Qra.ol;enf of radius = _6_:3 = .-,_3._.
v D B S
qradient of tangeat = ""?—
J J 3

~ 3 = 2/x -3
<~ L

4

Y
JJ

3(9-3) = 5(=-%)

- S5x —-«#o

&
l
N\

O = 5:2:.—3‘4_.3/
</

A




14 The circle C has the equation x*>+)? —8x— 10y + k=0, where £ is a constant.

Given the C lies entirely in the first quadrant, find the range of possible values of 4.

1
(2 —¢) = /4 +(y -5) —25 tk =g

(2 — o) + (9-5)° = «+/ —kr
Centre (4{, 5) rod;,qs mast be /ess Flan ?
rr< /¢
e o B (k Must be [ess than trl’)
l- k = (6
2§ < K




The line y = mx — 2 is a tangent to the circle x>+ 6x+)? -8y +5=0

15
Find the two possible values of m, giving your answers in exact form.

L
a*+t cx -f(Mx—L) - Z(Mx—z) + & = o

1‘7'—{%'«:1,—*7 —8rx 1+ /4+5 = O
= 0

=t +bx + m*

(L +m*)x*+ (6 —l2m)x t25
= 6

LY - ¢ac =

. -

ﬂb’kae/\.{’ k/\ous one Solw-{—{ow

(é'/ZM)L—— ¢ (/ —fn"){zf) =0
1 -

36’72/‘1——7294 ’f‘/C;f(‘/ML"/Oo—/Ooﬂ o
6 4 = 0

pom® = l4gm = 6

/8 —/oJ—S_ﬁ

= /g'tIOl,/g o7 M =
l/

M —
//
— ———

_—

The line y = mx + 2 is a tangent to the circle (x —5)* +(y +1)* =15

16
Find the two possible values of m, giving your answers in exact form.
1 z —
(x-5) t (mxte +1) =15
(%’g)L‘{’(mx. —/-3)1' = /5
xt-tox + 25 tpAr tbmx +9 =15
({ tm*)2* t (644—/0)1. + (7 =0
[jau.q¢4l— LL— Zfa,g = O
2
(b2 = 10) = 4 (1+m¥)(19) =

6
36m* - 120m +160 —76 ~=7m- =0
—4onpt —)l2om + 24 =0

= -[l85— 285

= -5+ [285 sr o =
) o o

m
)
e ——




17 The circle C has the equation x> +)? —4x — 6y =48

(a) Find the coordinates of the centre of C

(b) Find equation of the tangent to the circle at the point (7, 9)

2
“@

z T
(e=2)" ¢ t (y-3) ~7

73

1)

- A
grodieat of  rodius = 7 -2 - =
J ! -2 b
are-diear o) tamqest = - >
J v 6

y—9 = = (x-7)
J 6 /
¢(y-7) = -5(x-7)
6y —S5¢ = —Sx~ +35
S50 +649—-87 =0
~— J L —




18 A circle C has centre (10, 6) and radius 2 V17

A line L has equation y = mx
PN

(m*+ 1)x? = (12m + 20)x + 68 =0

(b) Find values of m for which the equation in (a) has equal roots.

(a) Show that the x-coordinate of any points of intersection of C and L satisfies the equation.

)

Q)
(c) Two lines drawn from the origin which are tangents to C. 7
Find the coordinates of the points of contact between the tangents and C. “)
7 T
rtz (20)
— 68
T -
(x —10) *(g—6) = 68
L PR
(o —to) *(\M:x, -¢)" = 48
2~ lox -1O0x+ |00 + A - Emx—Lpx + 3 = 4 8
(1 +mt)zt+ (20— 12n) =
[ tm" )"+ (~20—Itm)x + 48 =0

(Ml‘{'/jzl_\/llm—rlo

N—"

x t+ 68 =0

by b -Y4ac =o
/4 1

(lem 26} = ¢[m+1)(s8) =0
|44 m© + 490U + Yoo —27M " -27L =0
—/23mM° + 4gOom t 129 =D
(_/_ML _ /—C"" - (1 = 0
- o
mz=- ¢ or m= "7
c/ U T Y on & g=-_ 5
/ J - e (
wher m=¢ whea M< "2
1 T72% — L8x + 48 = O 11 +% /7% +46%8 =0
V=S
{6
=t y=g x =8 Y =-2

(2/ g) L?/f—— LL




19

respectively.

Find an equation for the circle.

The lines with equations y=3x and yz—% x are tangents to a circle at (3, 2) and (3, -2)

LN Y

rod/ us  ak (\3, 2/)

rodins ot (3-2)

pm— 5

Mtsf

-z

a+a2 = =(x-3)

29+ 4 = 3x —9
J

| 2 :B\L/lj

7

TAxersectien \S

Solvitien o TH W,

€9 Unosbkhons

1)
ﬁ

[)
-

()

(e — 23)"
\ 2/




20 The circle with equation x* +)? — 10x + ky + 20 = 0 has radius 3.

Find the two possible values of the constant £.

1

- K
CZ’_‘S>L“2_5+(\:“+£\ - — +26 =0

</

w(l
o
(\1,/;)1"\’ (j—\/ ,k_\?' = K- 45

z A
[a —_
k>+s = 3
vy
T —
K- +5 = 1
Lf
T
K_=%
Y
1T -
k- =16
K = =4
R —
/
21 The diagram shows line with equation y + 3x =2 which is a tangent to a circle with centre (11, -1).

31/31—*2' )’A

(Jf/)zﬂ“(l"’)LﬂL

N

-
U)/") x

Find an equation for the circle.

/ .
Jr’ao‘/en'(' DJ— fa,o',ud— = ? (Fe/PQ/LdI c»ta()

equation of radius:

A

Url = L (x —1))
I /

?>kj+3 = x - U]

)Y = x - 3y Bx vy =2
inkersechon (\2/;’”)

C*=(-1) (=) -m4)”

== 90
(-1)"4 (9 +1)° = 70




22 Find the centre of the circle with equation x* +)? — 8x + 10y = 15

[Z’Lr)z//é + (Y +5)° -25 = 1§

(¢4, -5)

/

23 The points 4(4, a) and B(13, 6) lie on a circle.

AB is a diameter of the circle and has a gradient of L

3

The circle has equation (x — c)* + (y — d)* = e where ¢, d and e are rational numbers.

Find the values of @, ¢, d and e.

(

Q,?u.w{'/’on a,c O(;a.m,e('Lf-- 3—4 :?(1—/3)
33"/8: x — /3
.A:’[“x‘f‘,g—
J S 3
{ <
when x oy Y = —ELM)T’;
- 3
Ccentre ("/’7"’3’,31‘53
\ 2 7= /
(1, 2]
N\ 2/
2 z z
=2 ,;7.) T — l) - f
\ 2/ \ 7
Z L
[ 13- 2] r [¢- 1) =
< Z J \ ¢/
L2 :i—i
r 2
(x — 11 ) +[y—2) = 2=
“ ) AN </ =
- = 17 a(:,z = _‘_{'_§
a=3 ¢ 2 2 < 2



24 The sketch shows circle C with centre P(6.5, 7)

The line / with equation y = 1 X is a tangent to C at point O(8, 4)

2
v A (5.,1°
c
7 3106.57)
P
3
1
S O84)
>
X

(a) Find and equation for C

“@
The line with equation y = %x + k , where k is a non-zero constant, is also a tangent to C.
(b) Find the value of k. A3)
z T _ T
a/ (x—65)" + (9 -7) =¢
- - -/ b
T Z
rt=,5"+3
')
G
2 L 4 S
( >4 —'65) + (‘ y - 7) = =
S v T
b/ posser  Hhncowoln (5. 10) af = fRrR

g < -;‘\::; + k

v

107 = (5) +x

it

| O + k

N\U\

o= 1=
VA




25 A circle has equation (x + 3)* + (y —4)> =25

Find the gradient of the tangent to the circle at the origin.

(0,, o) (-3.4%)

qf'%d;edl‘," a,& /‘a~ol/.u._s = -_ - ,.L—:—
v -2 S
. . 3
grod, eat o) t‘an.j ent — cya

26 A circle C with radius 5 passes through (0, 0) and (0, 8).

(a) Sketch the two possible positions of C.

(b) Find the equations of the two circles.

(0))
)

D

\\5!4,/ z

'LI/ Centre hau

coovd nale ‘f

25

(-a)" + (-4)" =25
a® t |6 = 25
a,z = 7
©~ =23
o o
(x - 23)" +(y -4) = 25
and  ((x +’3>L + (\j—' q_)" = 24




27 A circle C with centre (2, 1) passes through the point (-1, 3).

A line L passes through the points (1, -4) and (10, 2).

Show that L is a tangent to C.

L Z
C - (x-2) t(y -1)" = ¢~
(mi=2)™+ (2-20)" ="
13 = r*
T
(x=-2) +(3—1)L’-‘¢3
L m< 2--4 - & - 2z
16— 7 S
Yy -2 = —2—:(1/10)
v S 7

3(9-2) = 2(x —10)

34 — 66 = 2T x —20
JJ 3 3

L andd C /’/L tersect- w~ lere

2

(x—2)* + (Zx-2% )" =153
~ bl A ) J L4
L

L — = + oy 1-(1'_7(_—-—1/13 =13

) > 7/
&8 289 —
) 1 ! 1

91 - 36x +36 7 42*— 662+ 287 = )17

/132 — to4x + 208 = 0O
>t — 8 =x + /4 = O
(2 —4)= =0

> =Y e Sslo¥ien

- Ao~

e ——

ot-lf (L}'/"L)



28 A circle C with centre (4, -1) and radius 10.

A line L passes through the points (-2, 1) and (14, 9).
L 4 Xy Yo

Find the points of intersection of L and

AN
C (x-4)"+ (y+t1)” = 100
L. Mm = 94 - | - >4 :-,(,
4+ 2 )& ~
9 -1 = - (x+2)
7 L v
9y—1 = tx +|
[~
9 = L3
J z
Ltersec hon wirhere *
L
(2 —4¢)° +( LT x 22 +1) = l oo
T
(70—4()1'{' (/2:);—!-3) — /oo
11-81,+/é—r;’~x7-+§x+7 = ,006
5 T -
— X §2 + 285 = /00
4
; T __7 o
- 2 - C S = 0
4
T -4 — 6o = o
Cx—IIOJ)(\x_ +é/) = o
> = | O x = - 6
- A ‘(é,)—vl
CERAUOE S S
= 7 = —)

( ]O, 7j and C“"é/ "//‘




