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\ Answer ALL questions. Write your answers in the spaces provided.
1. The line / passes through the points 4 (3, 1) and B (4, —2). ’

Find an equation for /.

Geadienkt= Y- -9,

.r,-?f‘z-.ar,
= -2
4L-7
= -3

. Equakion: Y-y, = (x-2Y)

Using D Y- 1= -3(x-3)

= -3 Y-l=-3x+9

_(Total for Question 1is 3 marks)
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2. The line /, has equation 2x +4y -3 =0
The line /, has equation y = mx + 7, where m is a constant.
Given that / and [, are perpendicular,

(a) find the value of m.
(2)

The lines /, and I, meet at the point P.

(b) Find the x coordinate of P.
O~) ¢ 49 = -2X+1X

S40 o y= —2X 43
< %

So M = -1
\ 2//

(2

((and (  are perpendiculac :

XK m = -\
et @
:Z.
KA

\
<

@ U= X+t F = -

Al
z

—

= <,

2
G

{

=> Sx =-23
= %

=) \X 2-_§J
Z
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3. The curve C has equation

k2
y=7+l 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 N =

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

= Kl = —2%X A S
X

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

=> 2X'-Xx +AlLt=0
. 7

c) -\‘W\t)emt i L e\ ey meck C ok
one_ ?b\nk.

Se \Q’L-—(&M = O
= (-W-4@K)=0
=> 6 = g™

=D 2 = Kt

= LK’ .i:.X_‘Z_

15
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4. 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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o
=V

Figure 1

Figure 1 shows a rectangle ABCD.
The point A lies on the y-axis and the points B and D lie on the x-axis as shown in Figure 1.
Given that the straight line through the points 4 and B has equation 5y + 2x = 10

(a) show that the straight line through the points 4 and D has equation 2y — 5x = 4

(b) find the area of the rectangle ABCD.

o) SJ'I-Z::_:\O @ =<:-0
\j:-%x-(-'z 5\‘:’ +2(0) =10
D SJ::,IO

Mag = g @ 3-—2
'%*MAO:—I /‘7(072‘) "@
!'V\Ao:% ’@

\Lj-\«j , =m (x-c,)

J

)

2z §2~ (o -0)
- S

J‘2~ ZDC

23-“‘:51

- xX = "@
Zj S 4
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2= 10 - S = ¢
X =5 ~<:z-=

S

B(S/(D3 D("':',O)

S

Aozl(—&.y +2°
= 2429
S

AB= {22 4382

NP

Arec. = ﬁ%x?gz_‘j —@

-6 —@

-O
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6. A small factory makes bars of soap.

On any day, the total cost to the factory, £y, of making x bars of soap is modelled to be
the sum of two separate elements:

e a fixed cost
e a cost that is proportional to the number of bars of soap that are made that day

(a) Write down a general equation linking y with x, for this model.

(1
The bars of soap are sold for £2 each.
On a day when 800 bars of soap are made and sold, the factory makes a profit of £500
On a day when 300 bars of soap are made and sold, the factory makes a loss of £80
Using the above information,
(b) show that y = 0.84x + 428
3)
(c) With reference to the model, interpret the significance of the value 0.84 in the equation.
1)
Assuming that each bar of soap is sold on the day it is made,
(d) find the least number of bars of soap that must be made on any given day for the
factory to make a profit that day.
(2)
@)
Be Kxrc)fixd © Fixed Cout => Conslnt
Pr.w Constont . Pr opovl-o’eml» Cost =) Yelaked to numbe,

o? bars mMmode

b ) V=3 Boo)-500 = lloo =) (x.9) -—(Boo,uoo) K V=Kkxrc %
7) 9= 2(300)+¥0 = 630 => (X:y) = (3ee, 620) ©
2> i) Noo = Book+c  ond for i) 6%0 = Bookec
C:= lloo -8oo K and C = 6%0 - 300k
=y lloo - 0ok = €8C -3cock =3 Sook = ko =2 K= 0.84
=) C=lioo-Boo (0.34) = LT = ¢ @
T =) V= 0Bhx+L4A8 os rezuhul.-@

——
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c) 3 = O.?hxvh&%

=) 0.8k s the cost 6‘ MG.Kl'I\J each oddiionad /exl"h bov 0}\ 59(;,).
@

d) leking n be e least  number of bars feguied to ke @ profit.

/(hen dn = 0.3un+ W23 ®
2 N=0UAn+2ly => O.5%n = AlYy
=) D= 3¢%.965...
=) n= 36y bars @O
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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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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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<)

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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8. 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.

The line | has equation y = 3x + k where K is a constant.
Given that | is a tangent to C, (b*-4ac = O)

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

(4)

(%)

(@) (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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SXRIS

.9 In this question you should show all stages of your working. KL

Solutions relying entirely on calculator technology are not acceptable. S
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Figure 2
Figure 2 shows a sketch of part of the curve C with equation
y=x3-10x2 + 27x - 23
The point P(5, -13) lieson C

The line | is the tangent to C at P

(a) Use differentiation to find the equation of I, giving your answer in the formy = mx + ¢
where m and c are integers to be found.

(4)
(b) Hence verify that | meets C again on the y-axis.
(1)
The finite region R, shown shaded in Figure 2, is bounded by the curve C and the line I.
(c) Use algebraic integration to find the exact area of R.
(4)
00 ?\): N 0 + 23x - 13 we know He Po'w\\” (5, -13) & on
i - 3x*- 20+ 23 O Hhe line L.

when x=5, gadient 25y - 1008) «23 = 2 O

O\ use Lormuwia U-y, = m(2C-2)  with point (5,-13)

+13 = 2(x-%) 6) 5—L—\’Q = 20c-5%5)
= 9x -923 O
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10. The line | has equation 4y — 3x = 10
The line |, passes through the points (5, —1) and (-1, 8).

Determine, giving full reasons for your answer, whether lines | and |, are parallel,
perpendicular or neither.

C))

jl 43'3%3'0
y = 3n+l0

J T

.3
m-3

3ro.dien*ts are not ihe same
S, neither
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