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Figure 3
The curve C, shown in Figure 3, has equation y = 4x* — 6x + 4.
The point P(—l— 2) lies on C,
2
. ) 1
The curve C,, also shown in Figure 3, has equation y = Ex + In(2x).

The normal to C, at the point P meets C, at the point Q.

Find the exact coordinates of Q.

(Solutions based entirely on graphical or numerical methods are not acceptable.)

Qeboe? —boe Yy

g‘f_ = &x -6

As P Le on G, sobctitobe in
x= Lo find Yo gradient at 7'

dy . 7(_\) -6

dx

;=";"2

1
2
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{Question continued

£ Egquation. of nomal ak P Y-y, =m(x-x,)
: [Osing P(%,2) ) — 9- 9, = (x-x)
ana m:% , 3”2 :—% ()c—:z[:)

i | To find the ik of intersection Lebuern
Ehle normal and G, solwe SimuHanesuS eguation:

Yr2xag @O Y=z x40 @
Solstitobe O into @)@ T x+F =Fxtinlex)
N =3

2 = (g ;7,‘4

X= C-”"

Rriree s nl Sl

2

Sobstituee inke @ for yiy=J /&7 )47
| | | ——___ = = i

. ootdinaker of @ ore | (e”* __‘_'_J;z ]
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2. A curve has equation
y=2x"—4x+5

Find the equation of the tangent to the curve at the point P(2, 13).
Write your answer in the form y = mx + ¢, where m and ¢ are integers to be found.

Solutions relying on calculator technology are not acceptable.

)
fangent - same gmo\ien’r, same coorlinate  one point of
Infersection <> one root

(1-0)

differentiote Yl : Y= 23- 4y +5 = %: 225 Sy

=lbx*-4
so gradient @ P = b(2)-Y4 =20
use y-y,=m(X-X,): Y-1%=20(x-2)
Y-13=20x-40

\\/)= 20x-27
—

P 6 2 6 4 5 R A 0 2 4 0
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3. 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.

(0,\) RodivS of cicle = diskance |
bekwoeen (-2,6) ond Qo)

Podw» “'&:wﬁxz'q")z"'(‘:h‘ 9,)
| =J(~2-10)24 (6-1))2
= JC1924(97

= J/ttres

=% o ,
Now,diskance between (-2:6) ard (0,):

1

J(x2-%))? 9—(5;-3,)2’
- =JFzoo (6

———
= JTuros
=Niga

| | =13 unib - ‘

Oistatce. ate epal, and so (01) (e on #he cirle |
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Question - continued
£ (® Grodienk  of radius :

Y-y, = MN-€
)z—ét, /0'(-2)

it
12

2 bne grodienk of khe

| Eo“ge“g N B ST T

EQUO’Q OY\ of (:dr\genk' ok ('Ol“) .

563—'))- "',"2(140),,
Sy-S¥= —l2x 420
12x 45y -\75=0

§3f|7r c |
- Sy=172¢ => y=35
. P s ak (0,35

Cohen his ine b the y-omis,x=0
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. Question  continued

C(ad\(.(\k O'P (ad\us \oe'\:ween czn’:re Q’N‘ (\O ) J

-9, 1-6
X=X, 'O"(“Z)
= ’——5- vvvvv
iz

LR qrodient of e tagent
| “ak (0, \) WiV e \g

L

| Equabcﬂ o kangent ot (10, ):
‘j \j,’m(l >¢\)

—l= 12 (Jc -0
‘3‘“ S )

S(y-)) = \’Z(x-\o)
f&j—j: 12> -2 0

Lohen his (ine o) e Y- axis ,>c=0 | ‘v,y =z
i -SyelS S goo23
 OiSkance PQ= ,?5,*2? = 58’

__(Total for Question - is 10 marks)

TOTAL FOR PAPER lS 100 MARKS
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4. The curve C has equation

2
y=7+1 xeR, x#0

where k is a constant.

(a) Sketch C stating the equation of the horizontal asymptote.

3
The line / has equation y = —2x + 5
(b) Show that the x coordinate of any point of intersection of / with C is given by a
solution of the equation
2x*—4x+ k=0
(2)
(c) Hence find the exact values of k for which / is a tangent to C.
(&)

=V e
) 9 DT =

_ N

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



michellewright
Text Box
4.

michellewright
Pencil


PhysicsAndMathsTutor.com

Question continued

) = k&t A uy=s -2X+S
) 3= w1l and Yy

= Kl = —2%X A S
X

=> T4+ X= -2Xx* 4+ Sx

=> ‘X +let=0
2 X /)

c) -\‘W\t)emt i L e\ ey meck C ok
one_ ?b\n’c.

Se Crt-Yac =0
= (-W-4@K)=0
=> 6 = g™

=D 2 = Kt

=> LK’ t.X_‘Z_

(Total for Question is 8 marks)
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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)

P 6 6 5 8 5 A 0 3 8 4 4
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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 %

Cc) R (’1-3)
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/ Not to scale

(- vadius of ¢

=V

/O

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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