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For this paper you must have:
¢ mathematical instruments.
You may not use a calculator.

Time allowed
s 1 hour 30 minutes

Instructions

+ Use black ink or black ball-point pen. Draw diagrams in pencil.

* Fill in the boxes at the top of this page.
* Answer all questions.

You must answer the questions in the spaces provided. Do not write

outside the box around each page or on blank pages.

« Do all rough work in this book. Cross through any work that you do

not want o be marked.

« |n all calculations, show clearly how you work out your answer.

Information

¢ The marks for questions are shown in brackets.

o The maximum mark for this paper is 70.

» You may ask for more answer paper, graph paper and tracing paper.

These must be tagged securely to this answer booklet.
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Formulae Sheet

Volume of sphere = %mﬁ

Surface area of sphere = 472 ‘ '

Volume of cone = %m'zh >
i
Curved surface area of cone = ny/ h
~. ¥y
In any triangle ABC C
. 1 . b 7

Area of triangle = Eab sinC

a b C A C B

Sine rule

sinA sinB_ sinC
Cosine rule a2 =b?+c?2--2bccos A

b2 +¢2 - a?

COSA = She

The Quadratic Equation

~b+ /(% — dac)

The solutions of ax2 -+ bx + ¢ =0, where a # 0, are given by x = r

Trigonometric Identities

tanBEC sin? § +cos? 0 = 1

W
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Do not write
3 oulside the
box

Answer all questions in the spaces provided.

1

1(a)

1 (b)

flx) =2x2+7 for all values of x.
What is the value of f(—1)7?

Answer........ Q{"‘\*-] .............. 2230 2A (1 mak
What is the range of f{x)?

Answer...............,...5?..?.51'.’-. ....... D2 e (1 mark)

SHESH
Work out the matrix AB.
(2)

[2 0N [io\
Vo2 ind

o )
0 S Y (2 marks)

Turn over p

I



3 Work out the greatest integer value of x that satisfies the inequality  3x + 10 <1
.................................... TR T S etk FTO Y
A= S A o SN

ARSWET ...e.ee.. A m s (2 marks)

4 (a) Factorise fully 2x2 —2x — 40

........................................................................................................................................

..............................................................................................

................................................................................................................................

..............................................................................

4 {b) Factorise fully x4+ P2 4 (x 4+ 3)(2x + 5p)

....................................................................................................................................

..................................................................................................................................

........................................................................................................................................

Bl ey (OC+ 24 )

N
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5
5 Simplify (2cd*y 3 3
2 3 (0"
3 41
Answer.......... QCC) .................................................... (2 marks)
6 Solve the simultaneous equations

2y =3x+4 -y 23 -3 2 4 6) %‘5)\
A==3y-7 > By + s -7 (D

Do not use trial and improvement.

....................................................................................................................................

.........................................................................................................................................

....................................
.........................................................................................................................................
..................................................................................

.................................................

(4 marks)

Mg
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7 The diagram shows a cyclic quadrilateral ABCD.

ADE is a straight line.
CE is a tangent to the circle.

Not drawn
accurately

...............................................

1905 )

e ST T T S O PP OPPPE

.gmm.h...l:h.c.am.) .....................................

e 2 B0, BB T b e
X = S“] ...................................... degrees (3 marks)

I
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7
8 A curve has equation p=x3 4-5x2 + 1
dy .
8 (a) When x = —1, show that the value of a is —7.
X
Jy

...................................... R S S 1=

....... W RO T NG 2. ST Gl ST e A OO

; ....... = ’!O:“‘_‘l ...............................................

.................................................. (2marks)
8 (b) Work out the equation of the tangent to the curve y = x3 4+ 5v2 41 at the point

where x = —1

Turn over for the next question

M

Turn over p
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10

Write this ratio in its simplest form

V12 : V48 : /300

ﬁl»ﬁ%ﬁ ........ - TV S
ES’ ...... = JEF\B ....... e LKJE ......................................................................

.........................................................................................................................................

2 v >
Answer............ | RS ' § B D SY (3 marks)
The sth term of the linear sequence 2 7 12 17 IsB5n—3

A new sequence is formed by squaring each term of the linear sequence and
adding 1.

Prove algebraically that all the terms in the new sequence are muitiples of 5.

.......................................................................................................................

................................................................................

..............................................................................................................................

..........................................

.............................................................................................

.............................................................................................

.............. Anyg bhing...mulbiplizd. . o Sk B,
............... o VL e N OO OO

.........................................................................................................................................

(4 marks)

N
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9
11 OABC is a kite.
}
YA B Not drawn
accurately
C (0, 4)
M
lt
0 (2 A (12,0) E
11 (a) Work out the equation of AC.
........ Adient S T Mt 2 Y B
oo Cept = GO LY e i
Answer..... .2 m Ve L (2 marks)

11 (b) Work out the coordinates of B.

............................................................

LA Cwstinag Pt e OB B

.......................................................................................................................................

IocT 1.2 = 2L

.....................................................................................................................................

O £ T S S A WS 2o B 5 T
...... l.g----.n-- wxzan AsermLEnn TeNe TEENE NN S
N U O AT L. Yt S A,
L e Lo ) (6 marks)
Turn over b

T
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12 (a) A graph passes through (0, 0).

The €ate of change of y with respect to x™ig always 1
2 -~
e g rdind lé — ot
Draw the graph of v for values of x from 0 fo 4.
YA

4 ———

2 -

2

1 n

0 bx'

0 1 2 3 4 '
(1 mark)

12 (b) A graph passes through (1, 2).
The rate of change of y with respect to x is always 0. =2 §iwd ret ¢ O
Draw the graph of y for values of x from 0 to 4.

B =2

YA

{1 mark)

I
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11

12 (c)

y = 2x3 4+ ax, where a Is a constant.

The value of %‘i when x = 2 is|twice/the value of ?Ty when x = -1
X X

Work out the value of a.

............... I L s L
........... R
hen 2o 22 S e LN B P S
O W T2 WL X\ W - ST - e i < S
................................. PN o WO T L (Y00 o = SO
........................ TP N e e i OOV

- a2 Ly a

A= e, 9(&‘11 ...................................................... (5 marks)

Turn over for the next question

Do not write
oulside the
box

T

Turn over p
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12

13

14

3 25
x? =8 where x>0 and 2 = 4 Where y >0

Work out the value of )1

) _

7 2 . 29

..... 0 SR SUSU */Lr
x” =N 22 w222

.........................................................................................................................................

e e T L T LT R LA LR

.........................................................................................

.........................................................................................................................................

L
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13 o
15 (a) XYZ is a right-angled triangle.
X
Not drawn
10 2em accurately
fem
30°
Y’ = 4
Use triangle XYZ to show that sin60° = E\ By Pythas
: 2
ope 2 =127 -1
....................... N LT SRR v S
....................... GALBOY. 2 D22 e
........................................................................................................................... (Zmarks)
15 (b) Triangle ABC has an obtuse angle at C.
Not drawn
accurately
Sine rulet
Given that use triangle ABC to show that angle B = 60°
.............. E 30T TOTNROTTN £SO OO SOOI
........... 2203 Tk L2 2D
.............................................................................. 259 2N B
w2 Ty o SR 23808k
............................................ Tt R o I T00 T oot S I &=
T Yy
....................... R VRO PSINIPPPPIPHSIRNI h*lﬁ‘?—\ﬁ's
Wb
b B {L\J‘}%\sm,ﬂ: ..... QI YT - SO T
VN (AL WS -V E R IE oS S A - S 2.
..... T3 S22 33 850 8 Lo S 2 B
. 163
:.- Z'J_B ...... J-?}"’].s ........ N ﬁ[ﬂB .............................................................. "{)O ...........
T (6 marks)
Turn over b
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14

16

1

Prove that tan @ + P = S lcosd

Stalt cost 50a (os

END OF QUESTIONS

(3 marks)

L
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