12

9
The diagram shows a circle with centre A passing through the point B. A second circle has centre B
and passes through A. The tangent at B to the first circle intersects the second circle at C and D.
The coordinates of A are (—1, 4) and the coordinates of B are (3, 2).
(a) Find the equation of the tangent CBD. L «/ {21
v Goothiat.. . AB B
pl :LZ; = %
Qcmot zmi%&m‘zz ...........................................................
....................................................... Wiskia] o 22 ') N
P
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(b) Find an equation of the circle with centre B.

© UCLES 2020 9709/1 1/OIN/20
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160 (a) The coordinates of two points A and B are (-7, 3) and (5, 11) respectively.

Show that the equation of the perpendicular bisector of AB is 3x + 2y = 11. {41

23-‘&"'—5(.1/"") .......................................................................

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
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(b) A circle passes through A and B and its centre lies on the line 12x — 5y = 70.

Find an equation of the circle.

.............................................................................................................................

.................................................................................................................................................

.............................................................................................................................................

.................................................................................................

........................................................................................

.............................................................................

........................................................................................................................................................
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9  The equation of a circle is X* + ¥* + 6x — 2y — 26 = 0.

(a) Find the coordinates of the centre of the circle and the radius. Hence find the coordinates of the
lowest point on the circle. [4]

© UCLES 2022 9709/11/M/3/22
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9 A circle has centre at the point B (5, 1). The point A (—1, -2) lies on the circle.

(a) Find the equation of the circle. {31

Point C is such that AC is a diameter of the circle. Point D has coordinates (5, 16).

(b) Show that DC is a tangent to the circle. {41

© UCLES 2020 979N 2/0/N12?
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The other tangent from D to the circle touches the circle at E.

(¢) Find the coordinates of E. [2]

oSN it e edis MWO\EQ
................................................ Smcoordinone. 2 S

.......................................................................................................................................................

......................................................................................................................................................

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................
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(x=2P+(r+4)>=20

Q
The diagram shows the circle with equation (x — 2)? + (y +4)? = 20 and with centre C. The point B

has coordinates (0. 2) and the line segment BC intersects the circle at P.

(a) Find the equation of BC.

.......................... (emve. C=—(Z,—'@)m

o .__-Z ...................................................
........................ Crodient 4 BC.z bl

........................................................................................................................................................

......................................................................

..................................................................

........................................................................................................................................................

........................................................................................................................................................
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(b) Hence find the coordinates of P, giving your answer in exact form.

..................

...............................................................

.............................................. el L N

o Sy
................................................................................... )
......................................... X227 om N
........ %; M*a-}t@-g\ S ——
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7  The point A has coordinates (1, 5) and the line / has gradient —% and passes through A. A circle has
centre (5, 11) and radius v52.

(a) Show that [ is the tangent to the circle at A.

[2]
T T
eef....cicke. (e m 8] Lo W2 82D
0&}4 ..... 41 ..... l ; ..................... "t'_gs AL 12 O S O RUOION
............................................... TSI V5o ) I
. G o W< R S
= s 6,:,, "é) dLhmnout = O
= — — !
........................................... A....".... ...'J.{..:‘:...S...... .........;..................................w...m {S D:B
b Dioe@: Leoal 1 FartE o)) 2% ... 2k et 5
z ]
....................................... brog) st (Zou = BT 2 Sh [
DCJ'—DL+ZS+%$+%A&1PE%5-SL ...........................
e Y A 90%. £.225. 5 G Lo .25k 2 G
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12 A diameter of a circle C, has end-points at (-3, —5) and (7, 3).

(a) Find an equation of the circle C,. [31

(-3+F

........................................................................................................................................................

.......................................................................................................................................................

P

The circle C, is translated by (i) to give circle C,. as shown in the diagram.

(b) Find an equation of the circle C,. [2]

TIremslnie. Comtre..o G‘;) ..... : _..;C&mm..qﬁ...cz.;....(l@.b)

........................................................................................................................................................

........................................................................................................................................................
........................................................................................................................................................
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The two circles intersect at points R and S.

(c) Show that the equation of the line RSis v = -2x + 13. [4]

Solve...C..onl.. C; S:Muhmm .......................................................................
...................... Ql— 4'[ ‘)@( ( A L

.....................

........... (e...cm O‘ﬂﬂu&bﬁm@“—g‘mbﬂ(a‘ﬂ)
%Z-Q—Lfflri'}‘f}a*‘l: om0 + 100 4 Pl &:&“7
.............................. -[;;1,{»2,;*'5: QLG;’L&+IDOI

............................................................. 8;\:-—] Exe. +. MO0

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................

(d) Hence show that the x-coordinates of R and S satisfy the equation 5x% —60x + 159 =0. [2]

Sb... ¢ ""Z-)‘.JB ..... l’ﬂUC L R g
.................... < ("Zx/fl3+|) =L

...........................................................

................................................................

\I}"‘C&L*’fk ............... ,x,Séar, ..... +. 1.2 Gl
.............................. ,:c}—— X 4200 = Gl
................................................. Axk - O 215320 ®Ep..

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................
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i
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~_|a

/] )
R( O)é |

The diagram shows the circle with equation x> + y* — 6x + 4y — 27 = 0 and the tangent to the circle at
the point P (5, 4).

(a) The tangent to the circle at P meets the x-axis at A and the y-axis at B.

Find the area of triangle OAB, where O is the origin. [5]

Fod L e A R et ZTEED
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(b) Points @ and R also lie on the circle, such that POR is an equilateral triangle.

Find the exact area of triangle POR. (31

© UCLES 2021 9709/12/0/N/21
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11 The equation of a circle with centre Cis x* +y*> - 8x+4y—-5=0.

(a) Find the radius of the circle and the coordinates of C.

..........................................................................................................................................

..........................................................................................................................................

..................................................

..........................................................................................................................................

..........................................................................................................................................

..........................................................................................................................................

..........................................................................................................................................

The point P(1, 2) lies on the circle.

(b) Show that the equation of the tangent to the circle at P is 4y = 3x + 5.
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The point @ also lies on the circle and PQ is parallel to the x-axis.

(c) Write down the coordinates of 0.

[2]

—F ““':::% ............. 'Cooro\ziQ= ........ mehéj(io=2 .............
.............. N Y ) ‘PQ&%m\ué.saPﬂ=MQ=
o S o REF
...... =1 7Y .3 A B

The tangents to the circle at P and Q meet at 7.

(d) Find the c\oor inates of T, [3]
............. ><E’*%W”qzz
,“ ................................................ POA‘MQ{ﬁP’Dl%?_tF ....................

Q:L}P/}%é ....................... S <

....................................................................................................................................................

..........................................

..............................................................................................

..............................................................................................
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11 The coordinates of points A, B and C are A (5, -2), B(10, 3) and C( 2p, p), where p is a constant.

(a) Given that AC and BC are equal in length, find the value of the fraction p. [3]

................................................................................

.............. -‘-\/SPL-CIfbp**[Oﬁ
R N S N N s

(b) ltis now given instead that AC is perpendicular to BC and that p is an integer.

(i) Find the value of p. (4]

gve\oljm+i&6~% ...............................................................

...............................................................................................................................................

. ud\%[,mmwdor,sf;ﬂ%wv\g,z“l

RSOOSR .37 3 AR D e SO S,

I

.............................................................................................................

...........................................................................................

PL*P'b;“ QPL+mp~SO .....................................................
............ 5 b Blpk e 2O Calh...
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(@F

The diagram shows a circle P with centre (0, 2) and radius 10 and the tangent to the circle at the
point A with coordinates (6, 10). It also shows a second circle Q with centre at the point where this
tangent meets the y-axis and with radius %\/5 .

{a) Write down the equation of circle P. 1]

........................................................................................................................................................
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(¢) Find the equation of circle Q and hence verify that the y-coordinates of both of the points of
intersection of the two circles are 11. x&’l'ﬂ?fwﬁ' d( liae i+ Pt (@) [3]

..... Cmmqﬂ@@,%)rvpm—%fé (

...................................................................................................................................................

____________ 1007 (2 = bat &)t g W H 2
S O (e X TN %‘Lﬁ;t% ...... 2
................................................ =15 p. A0 = 8

{d) Find the coordinates of the points of intersection of the tangent and circle @, giving the answers
in surd form.

(3]
3, T N2 za\v _ 15

b, U "T,Df/+‘%"\’m.i34’ ........... ?ﬁ-b\z—l*z;' ......................................

1 - N\ -
........................ :X,‘!—({VJLT-'{‘%) '-—%:5‘
.......................................... [ "3 z’—-lz}s

> & + Gq:‘_x,) &
............................................................. e

....................... z.f(s.f
Lo~y =10
.......................................................... -‘/' %q,.

Lifesdiinndiyenn e et LY —((, ........ ZQ) t ;Zﬂ
SR 0. (2 NN W . ./
24 3&32) * 5 4
............. o R e e
© UCLES 2023 (ZDI 2/ LY ) 9709/1 1/M/¥23 ( \j?iZ[ % 4—%@4)

www.pastpaperpenguin.com



16
11 A circle with centre C has equation (x — 8)? + (v - 4)* = 100.

(a) Show that the point T (-6, 6) is outside the circle.

oo (e (G B () :

R\ 4e. O TR A (O
‘\rooliqg, @g C,chlf,

.......................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

Two tangents from T to the circle are drawn.

(b) Show that the angle between one of the tangents and C7 is exactly 45°

(2]

© UCLES 2020

9709/13/0M20

www.pastpaperpenguin.com



17

The two tangents touch the circle at A and B.

(c) Find the equation of the line AB, giving your answer in the form y = mx + c.

[4]

| e ) ATE s 1tk ot .

....................

--------------------------------------------------------------------------------------------------------------------------------------------------

— - -
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- —
................................................................ L T somonoafspmtenacnriasssnsasrsersbeseansosasatsarinsanassisraniatonns
7—'—-.

J}-Ié;x,:l—bér-}éﬁ_ﬂ'-ﬁg%*'&é; o) N
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10 The equation of a circle is (x — a)? + (y — 3)*> = 20. The line y = %x + 6 is a tangent to the circle at the

point P.
(a) Show that one possible value of a is 4 and find the other possible value. [5]
Sehr Az e 00 A Gt

..% .L..‘-.B%m.zﬂx/..*.o\k..*.q.ﬂ...:O
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(b) For a = 4, find the equation of the normal to the circle at P. [4]

.................... 2 UA=3 23( -k

u:s =-2e+l
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