4

2 The circle with equation (x — 3)? + (y — 5)% = 40 intersects the y-axis at points A and B.

(a) Find the y-coordinates of A and B, expressing your answers in terms of surds. 2]
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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. [2]
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(b) Find an equation of the circle with centre B. 3]
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(¢) Find, by calculation, the x-coordinates of C and D. 3]
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10 (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. 141
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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 +y +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]
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The diagram shows a circle C of radius r, where x > 0 and y > 0 for all points on C. The least distance
between any point on C and the x-axis is 8 units, and the least distance between any point on C and the
y-axis is 5 units.

(a) State the coordinates of the centre of the circle in terms of 7. n

(b) Given that the distance between the origin and the centre of the circle is 15 units, find the value
of r. » [3]

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

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

sesnsesensensssssnttorrdrsrennarsrsrssacsusennnaccbfescsisrrrrracarsrotsret s PIERN rersinntrsrrones
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(¢) The point on the circle furthest from the origin is denoted by P.

Find the gradient of the tangent to the circle at P. 21

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

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

............................................................................................................................................................
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9  Accircle 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. [4]
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The other tangent from D to the circle touches the circle at E.

(c) Find the coordinates of E. [2]
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11

(x—4)2+(y+1)?=40

The diagram shows the circle with equation (x — 4y + (y + 1)? = 40. Parallel tangents, each with
gradient 1, touch the circle at points A and B.

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

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

A L T Y ]

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

........................................................................................................................................................
........................................................................................................................................................
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(b) Find the coordinates of A, giving each coordinate in surd form.

Solve...wz-0r3 ond . eaveh

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

[4]

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

sesesacsenrannns O T £ D LT
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................................................................................

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

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

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

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

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

(c¢) Find the equation of the tangent at A, giving the answer in the form y = mx + ¢, where c is in
surd form. [2]

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

........................................................................................................................................................
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7
A
B(0,2)
P
0 > X
o
\
\
‘ (x=2P +(y+4) =20
\ R
The diagram shows the circle with equation (x — 2)? + (¥ +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. 2]
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{(b) Hence find the coordinates of P, giving your answer in exact form.
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10 Points 4 and B have coordinates (4, 3) and (8, —5) respectively. A circle with radius 10 passes through
the points 4 and B.

(a) Show that the centre of the circle lies on the line y = %x—4. [4]
- Ghé)
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(b) Find the two possible equations of the circle. [5]
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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.
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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

(3247

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

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

<

The circle C, is translated by (2 ) to give circle C,. as shown in the diagram.

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

T omsimie. Contre.. o @) ..... : ....Q&am..i._.cz.s.,...@(?,.za)

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

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

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

© UCLES 2020 9709/12/F/M/20
www.pastpaperpenguin.com



17
The two circles intersect at points R and S.

(c) Show that the equation of the line RS is y = -2x+ 13. (4]

Solvee Gt G S oS e
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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]
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(b) Points Q and R also lie on the circle, such that POR is an equilateral triangle.

Find the exact area of triangle POR. [3]
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10 The equation of a circle is (x~3)2+y* = 18. The line with equation y = mx+c passes through the
point (0,—9) and is a tangent to the circle.

Find the two possible values of m and, for each value of m, find the coordinates of the point at which
the tangent touches the circle. (8]

&wwl»e‘ ....... C\3=Mx,+c, ..................................................................................
| O

.
. -
leser: 5. e\ W 7 A © Bl Y
.......... Lot 1. ,°)
A )

B T T T T L E L T L LT T R Ty T P T R T T ]

......... X - b+ O 4 oy = 1P, v B2 1B

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

((—?)z'*\)o&’r(-lﬁﬁ)'é)vu ...... LR NN O N
RS DK S T 1O L TN T 2 SN & N
................. LExY e O . 3020
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11 The equation of a circle with centre C is 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 Q also lies on the circle and PQ is parallel to the x-axis.

(¢) Write down the coordinates of 0.

i o Qg

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

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

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

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

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

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

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

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

(@) Given that AC and BC are equal in length, find the value of the fraction p. 3]
Wl SlopBY o
Tl 20p 128 b e M
.............. = SPZ-[be—Zf‘l

B “ﬂm—l@zf(pf&) ..................................................................................
.............. o A
.............. N S e o
Wel=cl: Sl s22).... 250 G O
S— 4 e W SN TV o B
.......................................................... O - o B
g T
(b) Itis now given instead that AC is perpendicular to BC and that p is an integer.
[4]

(i) Find the value of p.
_ D=2  _ pP+2

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

........... ‘:.o{i.‘}:.BC/.-_z.
391.. M i Nt Tl ZP __[.D ..................................................................
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(ii) Find the equation of the circle which passes through A, B and C, giving your answer in the
form x2 + y? + ax + by + ¢ = 0, where a, b and ¢ are constants. [4]

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

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

VAR . A
. (510 ;;)
.b. ..... , .....D

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

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

J}-—IS&{:%%-&'&&J/ = % ...................................

G
JJL‘P()&E‘.{S‘L”HP@&:D ...........................................
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12
y
1
o
A
P
CX
» X
0 /
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]
T T L
................................... SIENC W TES AN o
(3 - S\W -
e — N b AT 21RO (Do
(b) Find the equation of the tangent to the circle P at A. [ 0 Z [2]
—
CrmaLw% ...... rO\J&!L&AC/—‘(Um@ ..........................................
5. . 4
- / -
........................................................................................ 63.
DPAIM(i . AAL..c.. :—'(3? ......................................... P — .
....................................................... AT A ELARL 2
RN Nl o A - o' O] 2
- l = - + -
........................................................ & =00 53 ‘x/z
................................................................. - .-‘—-ﬂ.‘x-,..!h‘..m.u.-.n'..-.n................,n-...........
e 2
© UCLES 2023 9709/11/M/3/23

www.pastpaperpenguin.com



19

(¢) Find the equation of circle Q and hence verify that the y—coor@inates of both of the points of
intersection of the two circles are 11. & &"\"'GJ“D!«PI' i liag i~ ot (@)

[3]
..... th&qf,@@,%)moh 225,

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

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

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

........... 00 58l mbe. £ K 200k B 2 B

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

[3]
v 25
T ’q. ........... z,"\*vl S - Zq)

s 04 4asberonncsossannsssensrasssnsscsararansonce

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

........................................................... .‘.b.........................af...............-...........................................
/ -—

............................................................ ‘E .q,

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

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

_ 3
, , G Jio S+
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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. [31

St (o Qi Gz 8 (om0

Two tangents from 7 to the circle are drawn.

(b) Show that the angle between one of the tangents and CT is exactly 45°, 21
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The two tangents touch the circle at A and B.

(¢) Find the equation of the line AB, giving your answer in the form y = mx + c. [4]

ki tronn . AT8 s, 13 el ..

o
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10 The equation of a circle is (x —a)? + (y — 3)* = 20. The line y = 1x + 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. 51

Sch.. W7 FX b...ie 292 Carchp.. ;
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(b) For a = 4, find the equation of the normal to the circle at P. [4]

D w5z -3)
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