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1. Factorise completely x — 4x°
(3)
3
|) 2¢ - 4acC
(A
se( 1 - 4=t
x( 1 +2x)(1-2x )
Q1
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2. Express 8" in the form 2", stating y in terms of x.
(2)
25+ 3
) B 2
2
QT
Y = ex+9
Q2
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3. (1) Express
(5-V8)(1+V2)

in the form a + »\ 2, where a and b are integers.

(11) Express

30
\ 80 A T

in the form ¢V5, where ¢ is an integer.

3'\) ( G—ﬁ\(_l-l—ﬁ)

S+53L - Jd3 — V6
S+sV2 —Jdg-y4

AP K
(s*ﬂ-ﬁ' |+ S8z -202

P 4 1 4 8 8 A 0 4 3 2

(3)

(3)




[eave
blank

Question 3 continued
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. Asequence w,, 4, ,U,, .. Satisfies

u =2u, —1, n=>1

Given that u, =9,

(a) find the value of u, and the value of u,,

4

(b) evaluate 2 u. .

)

pe= 1

aa_-;-; — 2‘/(*1 "‘/
U = 22U, - [
Us = 2(=a) — 1
Us = /77
(/4 o QU_; - /
{dp= 2(17) -1/
UL,L i e

o] —_ Q»U; """/
7 :luz """/
lO = 2 U,
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Question 4 continued
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5. The line /, has equation y = —2x + 3

The line /, 1s perpendicular to /, and passes through the point (5, 6).

(a) Find an equation for /, in the form ax + by + ¢ = 0, where a, b and c are integers.

The line /, crosses the x-axis at the point 4 and the y-axis at the point B.

(b) Find the x-coordinate of 4 and the y-coordinate of B.

Given that O 1s the origin,

(¢) find the area of the triangle OAB.

Sa_) /;; J"Q.:t4—3

o I
j:mg;-u-c
6 =5(5) ¢
6:'_ —5:-: =
=% - = C
3:“19\4‘:‘5‘_
O = X -2y +77
b} CroSLes N e =0
O= X 7
= — ]
Cvosse s — —l~eA 2 O
O = —Z2AH+TT]
— 1 — =AY
d=
XL coorchincte o A g -1
Coordkinote of R s T/g
]
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Question 5 continued

>

(Total 7 marks) |
I
11

L Turn over
P 4 1 4 8 8 A 0 1 1 3 2




12

yi
T — 0 x
t
Figure 1
. . . 2
Figure 1 shows a sketch of the curve with equation y = = X# 0

. 2 . ..
The curve C has equation y = » 5, x # 0, and the line / has equation y = 4x + 2

(a) Sketch and clearly label the graphs of C and / on a single diagram.

On your diagram, show clearly the coordinates of the points where C and / cross the

coordinate axes.

(b) Write down the equations of the asymptotes of the curve C.
. . . . . 2
(¢) Find the coordinates of the points of intersection of y = » 5and y =4x + 2
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Question 6 continued
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Question 6 continued
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Lewis played a game of space invaders. He scored points for each spaceship that he
captured.

Lewis scored 140 points for capturing his first spaceship.

He scored 160 points for capturing his second spaceship, 180 points for capturing his third
spaceship, and so on.

The number of points scored for capturing each successive spaceship formed an arithmetic
sequence.

(a) Find the number of points that Lewis scored for capturing his 20th spaceship.
(2)

(b) Find the total number of points Lewis scored for capturing his first 20 spaceships.

(3)

Sian played an adventure game. She scored points for each dragon that she captured.
The number of points that Sian scored for capturing each successive dragon formed an
arithmetic sequence.

Sian captured » dragons and the total number of points that she scored for capturing
all n dragons was 8500.

Given that Sian scored 300 points for capturing her first dragon and then 700 points for
capturing her nth dragon,

(¢) find the value of .
(3)

"0.3 = \LLO A =2LO

16
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9. The equation
(k + 3)x2 + 6x + kK = 5, where k 1s a constant,
has two distinct real solutions for x.
(a) Show that £ satisfies

k> — 2k —24 <0

(b) Hence find the set of possible values of £.

c"a) _)TUO rea soluAzona < - Az_z/-a.c ° 0

a=(+3)
b=
= K i v )

(6) —u(k+3)(k-5) >o0

36 - 4 (K -5k+3k-15) > ©
36 —4( kK* -2k —|s) YO

36 —1.4—147- sk +60 DO

-4 < K<< b
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Question 9 continued
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10. 4x* +8x+3 = a(x+b) +c

(a) Find the values of the constants a, b and c.

(3)

(b) On the axes on page 27, sketch the curve with equation y = 4x° + 8x + 3, showing
clearly the coordinates of any points where the curve crosses the coordinate axes.

(4)

/0a ) Yol + 83 + 3

/05) == Ll,;cz—l—g;c,—l-?
Crosse€s A when Y=D
©= Lo “8x+3
o = ( 2z + | (22 +3)
l:"'l/‘z_ P = 'S/L
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Question 10 continued
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11. The curve C has equation

y=2x—8\fx+5j x =10

(a) Find & , g1ving each term 1n its simplest form.

dx 3)

. . 1
The point P on C has x-coordinate equal to —

=

(b) Find the equation of the tangent to C at the point P, giving your answer 1n the form
y = ax + b, where a and b are constants.

(4)
The tangent to C at the point Q 1s parallel to the line with equation 2x — 3y + 18 =0

(¢) Find the coordinates of O.

(3)
/s
L — 5 ¢ +— 5

Q) 3= 2z
:_ 2 4 .../2

3: M A + C
342 —6(4) + C
:3/;1_ > _é/l-} + C

/l.: -3/_7__ + (
c = 3

/
7

:f j - =6 4+ D
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Question 11 continued
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Question 11 continued
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