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14. The circle C has equation 

x2 + y2 x + 10y + 9 = 0

 (a) Find

  (i) the coordinates of the centre of C

  (ii) the radius of C
(3)

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

 (b) Find the range of values for k.
(6)
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����$�FLUFOH�C�KDV�HTXDWLRQ

x����y��±��x����y�±��� ��

� �D�� )LQG

� � �L�� WKH�FRRUGLQDWHV�RI�WKH�FHQWUH�RI�C�

� � �LL�� WKH�H[DFW�UDGLXV�RI�C�
���

� 7KH�VWUDLJKW�OLQH�ZLWK�HTXDWLRQ�x� �k��ZKHUH�k�LV�D�FRQVWDQW��LV�D�WDQJHQW�WR�C�

� �E��)LQG�WKH�SRVVLEOH�YDOXHV�IRU�k�
���
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a X2 text y t8y 8

X 27 4 t yt4 16 8
X 272 t Ytl 28

So Centre 2 4

radius 528 257

b i K 2 t 5 89 16 28

y2t8yt CK 25 12 O

X K is a tangent ie there
is only one intersection

So b2 4ac O

8 4 1 Cle 25 12 O

16 U 25 12

28 K 2
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15.

P

l

O
x

y

N

C

Figure 4

	 Figure 4 shows a sketch of a circle C with centre N(7, 4)

	 The line l with equation  y = 
1

3
x  is a tangent to C at the point P.

	 Find

	 (a)	 the equation of line PN in the form  y = mx + c, where m and c are constants,
(2)

	 (b)	 an equation for C.
(4)

	 The line with equation  y = 
1

3
x + k, where k is a non-zero constant, is also a tangent to C.

	 (c)	 Find the value of k.
(3)
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Question 15 continued
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Question 15 continued
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Not to scale
y

C

A

P

l

O x

Figure 3

 The circle C has centre A with coordinates (7, 5).

 The line l, with equation y = 2x + 1, is the tangent to C at the point P, as shown in Figure 3.

 (a) Show that an equation of the line PA is 2y + x = 17
(3)

 (b) Find an equation for C.
(4)

 The line with equation y = 2x + k,  k ≠ 1 is also a tangent to C.

 (c) Find the value of the constant k.
(3)
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•q__→•⇐qaq/
" " radiant . µpµ

f.
" " " Mt•µµ

a) Me = tangent Gradient . Mr = radius gradient .

§
" """"""" """

"
^^ " "

mi :÷÷÷:⇐¥÷÷÷MBqp
e

"•µqzE⇐-zoÉ:} Zyt "
-

- it as required .✓ µµ
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Question 6 continued
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Idem

H⑧BBEE⑤§g?⃝.ba?.zy+*-e:y=a..+.n.a.s ,
gyp§§ ( x - 7) ' + (y

-
5) ' =p 2••%a,j÷÷:÷÷::÷:
"

µpµ
⇐ + , , , , ,

µ
" " " " " " "¥"

µ|
" " " °

µµ IPAI = TÉAÉ¥y '

µp
=FÉÉ=E= For

r = to i. r
'
: 20

µµ Equation of C is ( x - 7)it Cy -512=20 ✓

MaadtM---o•H
•BAABAAAAa-_g_

PhysicsAndMathsTutor.com

eddie
Pencil

eddie
Pencil

eddie
Pencil



14

*P58348A01444*

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

Question 6 continued
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f._→⑨pHahi:÷:÷÷:÷÷÷÷÷÷÷÷÷÷:*
.

•

"

* = . Mfp
tangent =) ones solution only : b ' - Uac = 0✓

µµµI :÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷:÷÷¥:÷÷:÷÷÷÷.ae- 4k' - 72k t 76 = 0

" = " " " " "
"

b" "" " * "
"
" " " " "°

⑨?⃝÷I•a•a←•m
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a) C. : K'+5=100 and Cz : (x- 155+5=40

92=100 - x2 (substitute this into Cz )

① is what we⇒ ¥-15T -1100 - Ñ= 40 y
want to find .

2- 30×+225+100 -Ñ= 40

30x= 285 ①I
✗ = 285 = 129 ,

or ✗ = 9=5-1. Then 5=100-19.512
30 92=3,9 ⇒ y = I B9

±
⇒ A :(9.5

,
3.12) and B :(9.5

,
-3.12) =) Y = I 3.12 1

10
10
h

- f.÷ ⇒ a) so
let ✗ = 'S then a : Cosa =/%)

✗ = Cos
- ' (9-540)

9.5 a

✗ = 0.31756 I

=) ④ = 22=2×0.31756 = 0.63512 ⇒ The angle AOB = 0.635 as required. '

-
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b) For C.

,
we know that 0=0.635 radians ( from part a)

and we also know that the radius is 10
.

=) Perimeter of Ci ( Pi ) ; P, = 10×(217-0.635)=56.48
"

=

centre ofczFor Cz : Two (radius of G) ,
①) lB÷

.
.

7.
..fi?f..B.... . .. . line : 15-9.5=5.5 (

g

:B

( x coordinate of AIB .

13=2-1 Cos
- '

( Ffa ) ⇒ 13=1.03 radians . I

⇒ Perimeter of G. (Pz) ; Pz : Fox (21-1-1.03) = 33.22 . I

=3 Total Perimeter = P, + Pz = 56.48+33.22

⇒ Total Perimeter =81 '
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• The centre of the circle is shifted by r units along
the x and the y axis .

2×+9=14 %-) >
x

=) C : lx-rji-fy.ir/~--r ' 1 : D= 12 -2k

=) x2- 2rx -12*5 - 2ry+[ =L
=) x'+ y

'
- 2rx - dryer

"

__ o l L substitute this in !

⇒ sit 42-2,42 - 2rx -2112 - 2x/ + r ' = 0
I

=) x
" -1144-48×+4×2 - 2rx - 2hr + terse + r

'

=o

⇒ 5×2-148×-1 2rx + (r2- 2hr + 1445-0

=) 5×2 + (Lr - ↳8) ✗ + (r ' -2hr -11441=0 as required . I

-

1 µg
/
discriminant

Tangent =) b
'
- Hac -_ 0 Since one repeated root .

Recall from part a we have that 5×2 + (Lr - ↳8) ✗ + (r ' -2hr -11641=0

a = 5
,
b= Lv - 48 and c. = r2 - 2hr + 1h4

=) b
"

- bae = 0 =) (2r - he8)
"

- 4×5 / r '-2hr + hehe) = 0 I

=) her
' -192in + 2304 - for

"

-1480in - 2880=0

⇒ -16v2 -1288 ✓ - 576=0
÷ -16=7 v2 - t.gr +36=0 ,

=) quadratic formula : a =L b= -18 c= 36

=) r = - b ± hi-HAT = 18+-1-185-441136=1--18+-68 =) r= 9+-38 I

2A 2 2
=
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  

7.	 The circle C has equation

x2 + y2 − 10x + 4y + 11 = 0

	 (a)	 Find

		  (i)	 the coordinates of the centre of C,

		  (ii)	the exact radius of C, giving your answer as a simplified surd.
(4)

	 The line l has equation  y = 3x + k  where k is a constant.

	 Given that l is a tangent to C,

	 (b)	 find the possible values of k, giving your answers as simplified surds.
(5)
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

Question 7 continued
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