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1. Acircle C with centre at (-2, 6) passes through the point (10, 11).

(a) Show that the circle C also passes through the point ( 10, 1).
The tangent to the circle C at the point (10, 11) meets the y-axis at the point P and the
tangent to the circle C at the point (10, 1) meets the y axis at the point Q.

(b) Show that the distance PQ is 58 explaining your method clearly.
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Question  continued
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. Question  continued
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2. The circle C has equation
X2+yr—6Xx+ 10y +9=0
(a) Find
(i) the coordinates of the centre of C

(i1) the radius of C

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.
al) (%-3)*+(y+5)*-q-25+9=0

(m-3)"+ (y+5) *'=258
centre: (3,-5)

i) r=J25
=2 S5cm
b)

=L‘K,
w4+ (kn)? -gw+ 10(kn) +9=0
(14k2) w2+ (0 k-6rq=0
&= [+k* p=10kR-6 <=9
bz -4ac >0
(10k-6)* < % (1*R*)() = 100k *- 120k +36- 36 - 36k?
= 64k* ~)20k
= k(3%-15)
C.V. k(8k-5)=0
k=0 k=%
b>-%ac >0 §0 k<0 , k¥
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3. A circle C has equation
x> +y?—4x+8y—-8=0
(a) Find
(1) the coordinates of the centre of C,

(i1) the exact radius of C.
3)

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

(b) Find the possible values for £.

o) Xr-ex + 3"-\-33 = &
(x-2)" - 4 A (Yre) -6
-2+ (Yed)T = 2%

//
So  centr. (2-,-%)
radiuS 28 = 253

2

1
&

B X=U: (K-2) + (G+By+IL) =28
c.&'—\—%g*\‘((K-'-)"- \‘L) = O

Y==K S a +ﬂ~r\¢3 e Hhere
(B only  OTR \n—\-efsec.—hm

So Bt —%ac = O
@) - 4 (k-)=k) =
b = -2y —-1L
2% = (k)"

P 5 8 3 5 1 A 0 2 2 4 4


michellewright
Pencil

michellewright
Text Box
3.

michellewright
Pencil


PhysicsAndMathsTutor.com
( )

Question  continued
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(Total for Question  is 5 marks)
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4. (i) A circle C, has equation
X2+ +18x -2y +30=0
The line / is the tangent to C, at the point P(-5, 7).

Find an equation of / in the form ax + by + ¢ = 0, where a, b and ¢ are integers to
be found.
3

(i1) A different circle C, has equation
x4y -8x+ 12y +k=0

where k is a constant.

Given that C lies entirely in the 4th quadrant, find the range of possible values for £.
“)

.._complete the Square o €ind centre of Circle
X+ Y+ (8x -2y +30 =0
L(X+9)=31 +(Y-1)-1+ 30=0
. centre (-9,1)  (don't need wadins)
we_can Use the fact that the vadius & tangent are & to find
gradient of the tangent : M xM, = -
gradient of radius joining C+to p-

St 2
'S
Me="3

Using Y-y,=mi-x,): W?—-"—':gz; (X +3)
3y-21=-2x-10
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Question  continued
% 2_)u-33-|l=0

i lies in quadrant => peed centre of G,
X'+ Y-8 +12y +R=0

Lo (X4 ) -lb+ (y+b)-3b+ kR =0

= () (yro) = 52-k

cente (4 -b)

fo lie entirely in one guadrant, CAN't Cross aves
= (adius Mst be less than shovtest distance from
axes

<y =5 B2-k <4

SR> 3b Iengfhs can't be negative
r>0 = 52-k>0 <

S0 in total, 3b<k <52

RN 00 0 O TR R A Turn over
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Ceth R
3

Figure 4
Figure 4 shows a sketch of a circle C with centre N(7, 4)
1
The line | with equation y = §X Is a tangent to C at the point P.

Find

<V

(@) the equation of line PN in the form y = mx + ¢, where m and ¢ are constants,

(b) an equation for C.

(2)

(4)

. . . 1 . i
The line with equation y = §X + k, where k is a non-zero constant, is also a tangent to C.

(c) Find the value of k.

3)

(0) ling L has equation 3:“'3'

X flence . the ﬂfaoliwi' s

3

Qrmdi%f of PN =1 = -3
U |/3

Use coorclinafes 0{\ N(3.¢) to frm the eo!/uad\'on-

PNy (1) = “3(x-1%) (1)

-4 = -3xt 2

-
p
<<

—_
z

;1 = -3%+25 %(I)
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Question 5 continued

(b) Find wordinates of P usiag ling 4 and #W

-3

+ 26

©

25

X = 25 %3
10
x = .5
= g
2
y= t x5 > subshtule x info y= " % 0 fnd the y wordinate
T3 2 i 3 l
- g

W

s P l_s_ :'_;_-‘ (16
2 2
rl'; (1l-wl) +(Ut"’|‘k)l
r= (C1g-3)"+(6 -u4)”
2 pl
< () (-2)
\2/ \ 2/
- L+
4 4
= 10

Turn over »
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Question .5 continued

equation for C - (a-%)"+ (b\-‘l')L= 5 ) 0
| ' J 5 %
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6. A circle C has equation

X*+y —4x+10y=k

where £ is a constant.

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

(b) State the range of possible values for £.
a) X+ :;'- hx-»lob = K
hn s g 10y = K
K-Hx+9Y + =
+ 2
(x-3) -4+ (y+5)-a5=k O

X3 and Y:-5 =) C‘Q"S) O,

e—

b) Whet do wa WUaow obouk MR  fadis? T>o0

(x- 2)14- (3-»'5)1- N=K D) K+29 >o

=) Ky -39

=> k>-33 ©

(Total for Question

is 4 marks)
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/ Not to scale
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Figure 3
The circle C has centre 4 with coordinates (7, 5).
The line /, with equation y = 2x + 1, is the tangent to C at the point P, as shown in Figure 3.

Me=2
(a) Show that an equation of the line P4 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)

o) Me - Panaenv Gackieny . Me - rodius giachient.

M M2y - -\

)

J% Y ?elpem{u aloc lines

Me x M = -]
2 x My = -|
M =
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Question continued

b)

Pazlﬂ‘-rac:n 1:3:;3«(\ ACE,S)
(3-0\)%(3-\0)‘:(2
(Jc-?)l’r(\cj-gy”z
l@l)*i:\?—

Ux +L+XxX = |
x4t 2|1} V

Sx = 1S _.x:3 =3g:=2(3)¢t\
b N |
= 3.
P"'( 31?')‘/
PR) = J(Psc-Ax) 4+ (Py- A"

JGa-D G- = hery - Jaov

(= Jio S.ft- 20

Squakion of C i (1-}31163—532:3o /
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Question  continued
<)

ct Ca-3Y ¢t (8-5)1 = O 8):13:+K

Jrangen\f =y folu\ion exisk.

C: - llx ¥y (9 +;)1-\O3H.§: Xe)
Xt ol rorSo 3+S’L| =0
X' o~ lae + (Moctl)*M- 102t )1SU =0

ool Lot A Gk tKY-20x 10k tSUT O
o+ (Lk-3W)x + K* _10R+tsu=~0
Yoax N x t

X

{'aﬂsenv => one Solukw only b*-lLaoc =0
= =20

T 1_) >
Lk -2W)" - W) (K*-10kisW) =0 ~
I6K® - 23U R 411S6 - 20K* +200k - 108Q = O
—LIK-L-?'L\(‘\'}Q':O

K" +18Kk-19 = o Ktigq=zo =) k=-11
(k+1)(Kk-1) = © k-1 =0 =y k=<|
k= -1« 1, bw <since K#£1, .. K=-197
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Figure 3

Circle C, has equation x*+)” =100
Circle C, has equation (x —15)* +° =40

The circles meet at points 4 and B as shown in Figure 3.

=V

(a) Show that angle AOB = 0.635 radians to 3 significant figures, where O is the origin.

4)
0) Co:t X+¥=l00  and Ce: (x-18)+ =10 |
¥ 2 100- %" (Subskiuwle Hhis indo C2) gl
. we
=? (I-I5)1+ loo- * = ko s “k«&*o f-d.
x- 302+ 235 + 106-3" = kO :
3ox= 1A%s ) .
I= 295 =13 ,ov x=9.5. 4mn 3'=00-(3.5) '
0 o = 31.: ‘31 =y Y=z ﬁ
u =
2> A:(15,242) and B:(9.5,-3.3) > Y- 2.0
h Q.5
g ﬁ. I o£=0 then 2: (bsot = (1_02
=) = < o= &5 q‘sﬁo)
Q 9.5 % = 0.3l756 ©

-
-

————

) O=20= Ax0.31756 - 06352 =) T amh A0 =0635 ax rpund-O
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The region shown shaded in Figure 3 is bounded by C, and C,

(b) Find the perimeter of the shaded region, giving your answer to one decimal place.

(C))

b) "-DV Ctl\hz kﬂovu’ "'\&L 0: 0.636 Rdions (onm P’W‘t °‘) VA
oM be olso Unew Fhak  the fadius s [0,

=) Rimdw of Ci (P); P= lOn(ﬂ-0-63S)=SG_o_h3® g

b Ca: fuo (rodics of C2) Ce;*&ﬁ Ce

e line ? |5’°|.5'-’ S.S
\x Coondinale. §* A/B.

B=d= COG"( .S'.S) = B= 103 fukuas. ©

Ho

= Riimdw of Cao, () ; o o «(37-1.03) = 33.22.0

=7 fokd Prsimdes = P+ = Se.u3+33.22
=> fobal fhrimider = BY7. ©
P e
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9. Acircle C with radius r
e lies only in the 1st quadrant

e touches the x-axis and touches the y-axis
The line / has equation 2x +y =12

(a) Show that the x coordinates of the points of intersection of / with C satisfy

5x2+(2r—48)x + (r?—24r+144)=0

*Ahe  cenhe of the circle s shifted by v units along
he x ond e y ox¥.

ax+Y = \7.‘2
D C: (x-n) s (S-r)1= r l: w=13-2¢
D x-hx +_r" . \1""3«3 ~_f_“' &_f'
2 xayt-drx- aysct=0 © Swbshiuie  this w !

2
D X'+ (3-3x) - Ak - Q13- Ax) # 1 2 0
®
Q - a
2) X + b -WBR Al - Avx -k *hrx 2y =0
<) Sx‘l"{\-oSt + drx -}(y"‘- kv + lhu)'./o

5 Sx+fle-ug)x s ((P-awetn) =0 a5 requret. ©

Given also that / is a tangent to C,

(b) find the two possible values of 7, giving your answers as fully simplified surds.

)

discrminant
/]/MS%L =) b'-hac =0 Since ona  repected Moot .

fecstl fom fat 0 we haw that Sx s (Iv-n8)x + (F*- Ahvs ) =0
o= 5, bs M-h¥ oand = [“.2uvlhn
= b -baeso =) (W-hE) - hxS(rawrm) =0 ©

=3 L'-193v &+ 2304 - aor'"-» Wsov - 2880 = ©

=9 *lc't-\- 2Bsv - 576 = o

e 1 - 18¢ + 36 2 0@ Tuodrafic fovmwte = @=1 h=-I® C=3¢

D r= -bt |t he = I8 tj@s)”'-hm(ss)@-_- 36l =) r= 1z3fF ©

1o & b
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10. The circle C has equation
X2+y2—10x+4y+11=0
(a) Find
(1) the coordinates of the centre of C,

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

(4)
The line | has equation y = 3x + k where K is a constant.
Given that | is a tangent to C, (b>-gac = 0)
(b) find the possible values of k, giving your answers as simplified surds. -
5

(@) (x-5)"- (57 + (y+2) (2 + u =0
v

] {

hat{ of weffuent hotf of coefhoient

x(ie.10) 3(:’.@-4)

0;

(x-5)"+ (y+2)* = 25 4+ 4 -1

(x-5) + (y+2) = I8
U

@G (5,-2) " ®

O ——
(W) r= ’l,‘g = 55#

W

(b) ’x"‘+q1—10x+lp:]+ll=0*‘®

y= 3%tk —@
v

Cubstitute @ nto ©

A2+ (3t ) —jpre+ 4 (Burl) + Ml =0

A 4 Gt ek + K- 10x t12 %+ Yk 411 =0 0

ox* + (6kt2)% + N+ Ytk = 0 ()
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Question continued
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