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

e | v
ek

45

6—-7

8§-9

10-1

12 - 13

14-15|
16-17 |
totaL|

Time allowed
+ 1 hour 30 minutes

Instructions

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

* Fillin 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 to be marked.

* In alf calculations, show clearly how you work out your answer.

Information
* The marks for questions are shown in brackets.
¢ 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 book.

R
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Formulae Sheet

Volume of sphere = 23

[P

Surface area of sphere = 4152

Volume of cone = %m'zh

Curved surface area of cone = s/

In any triangle ABC

Area of triangle = %ab sinC

a b c

Sine rule - = =
sinA sinB  sinC

Cosine rule g2 = h2 4 ¢? - 2bccos A

b2 4.2 — g2

CosA = he

The Quadratic Equation

The solutions of ax? 4 bx + ¢ = 0, where a # 0, are given by

—b £ /(b2 - dac)
2a

X =

Trigonometric ldentities

tan 0 — sinf

= sin®@ +-cos? ) = 1
cosf

qm
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Answer all questions in the spaces provided.

Do not write
oulside the
box

M

1 The line y = mx +-¢ passes through the point (4, 3).

It is parallel to the iine y=5x+6
Work out the values of m and c.

M= .. (5 .............. b €= v, R S (3 marks)

. (5 b . ,
2 The matrix (4 _1 ] maps the point (e, 2) onto the point (28, 18),
5 b a 28
such that [4 _1] [2] = [18J
Work out the values of @ and 5.
a w @ Se + 2y -~ 28
2
w, , G ko -2 =& ¥
2 > 23 = 20
- RN b a >
W 18 “« =9
Using (1) ga 4 24 = 28
55N + 24 = 2§
26 4 2bhs 28 »b=lLS
A= .. =N Jh= ... T (4 marks)
Turn over b

P61184/Jan13/8360/1




Do nol write
oulside the

4 box
3 ABC is a right-angled triangle.
Dis a point on AC.
BD is perpendicular to AC.
A
Not drawn
0 accurately
9cm
X
D
7cm
C B
3 (a) Use triangle ABC to write cos @ in terms of x.
. x.
....................................... T 2 A T
e
COS 0 = eooveeerereerr ol B (1 mark)
3 (b) By writing another expression for cos @ in terms of x, or otherwise,
work out the value of x.
Ad:
....... U, “‘j&r‘ﬂ“{)""*A’%DeCOPB:A)/HjP"q/XL
..... T INA Y S S T 22 S-S SR
......................... A ST/ S
....... T ST T2 ST
N S B e X
............... J_ OO ST = 10
X = oo, | S SO cm (2 marks)
0 4 P&1184/Jan13/8360/1



Do not write
ottside the

5 box
4 w¥ I is defined as w2 — 8w+ h2 — 2k
For example 1¥6=5x12-8x1+62-2x6
=5-8136-12
=21
4 (a) Work out 2v 4
3
............................... Sl 80 v (W20
OO £ < S, b R X IO ~ SO
............................... TTereeceed Rt eres et es et ettt et ettt
Answer................ I (2 marks)
4 (b) Solve xv3=0
2
......................... SO0 2800 4 3 a3 =0
......................... S8 m A b ey
........................ SRS 7. S~ S S
........................ (62023000 =AY S O
O 3 Sl S - S =
..................... S S
R S
Answer.... K. 5. /5. . AT R =S N (4 marks)
Turn over p
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6
5 (a) # is a positive integer.
Write down the next odd number after 2n—1
Answer..@ .............. 20 b {1 mark)
5 (b) Prove that the product of two consecutive odd numbers is always one less than a

multiple of 4.

............................. (1,\‘\\(2,‘,“\
..................... RN 20 2 2
...................... ’-bﬁ*’\a"l
................. heol..di elwegs a malbiple . b
............. 50;1»,(12~).a"‘wj$l'€>é%@«.cﬂ

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

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

(3 marks)

N A
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7
6 The diagram shows a sketch of y=x2_3x
yik
0 3 X
20
=P ) ;
97 -Ly x:3
\
6 (a) Sketch the line y = %(x —-3) on the diagram. S oye _?!:JL - 1.5
Mark the value where this fine crosses the y-axis. (2 marks)
6 (b) By factorising x2 — 3x, or otherwise, work out the smaller solution of
~8x=1(x~3)
......................................... PeE TR N WENIL X £ N
SRR 35.:25: WO SO SR S - SO
l
X = o, e (2 marks)
Turn over p

i
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Workout%
é “'jlj'_? éJJ(_L‘—-. [1@)(/2

........ {4 marks)

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

L
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Do not wrile

) ou!ségirhe
f(x) is a{decreasing function.
< fx)=b—ax for 4<x<8
T
The range of f(x) is 5 < f(x) < 7
I
‘ 5
Work out the values of a and b. 4 8
a= ... 02 . , b= O] .................... (4 marks)

Turn over p
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10

9 Bag A contains 7x counters,

Bag B contains 2x counters.

Five counters are taken from bag A and put in bag B.

9 (a) Write an expression, in terms of x, for the number of counters now in bag B.

9 (b) The ratio of counters in bag A to bag B is now 8:3

Use algebra to work out the total number of counters in the bags.

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

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

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

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

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

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

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

I
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Do not write

1 1 oufsgii the
10 Solve the simultaneous equations
x—1 x+6 -
= =4 {2
@ y—2 3 y—1

Do not use trial and improvement.
You must show your working.

Turn over p

N
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Do not vrite
oulside the
12 bow

11 Write v/500 — 21/45 in the form a+/5 where « is an integer.

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

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

.................. G L0 K ) ¥
ANSWET ..o e e (2 marks)
2 L .
12 Simplify fuly ¥+ 19x=8  x+5

92-16  3x -4

AL
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Do rof write

13 ou{sg‘zj‘ilhe
13 y=2x3 - 12x2 4 24x — 11
13 (a) Work out &
dx
Give your answer in the form ? =a(x — b)2 , where a and b are integers.
X
93 . by =260 ¢ 2y
Ox
= 6(3c1~kx»m\
= b (0 - 2)(x -2)
2
2 b (=20
dy
I e e rar s et anees 3 marks
dx ( )
13 (b} Hence, or otherwise, work out the coordinates of the stationary point of
y= 233 — 12x? +24x — 11
2
Mgk pennts. S 2 b -t o
s 2
................................................................... eSS S
g2 AV RGN A2 TS X2 E B
S ) W e T X N ST 0 PN X2 } ..... e S
b = L8 oy g -
> 5 Answer ( ......... Lo, ) s S_ ............ ) (2 marks)
13 (c) Explain how you know that this stationary point is a point of inflection.
.......................................................... ks b1 e b
......... soblz) =l
e e e e e
1 mark,
SO poinY o Taflcction, ( )
13

L o over>
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14

14

x2 - 2x +y2 — 6y = 0 is the equation of a circle.

By writing the equation in the form (v — @)% + (y — b)% = 2
work out the centre and radius of the circle.

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

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

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

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

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

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

Centre = ( , “5 )

Radius = vovererrenen., JT O S (5 marks)

I
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Do not write

15 oursfic(n)'ifhe
15 Show that angle x = 60°
Not drawn
accurately
12 - 5v/3
You must show your working. .
op
................... Y c«f\(jv\:/‘*‘)f
................... BTV A W Y 2 L S
...................................................... Af1~b’
(Z‘-s"?(’“‘J L3 LN AN e, 12.-., 6")_} ..... PN, L" \E e gh ..............................
...................................................... VTG S SN N B ST
2 0803 400 22088 22503 e 2203203
......... ll)yz“’flotﬁ*?ﬂ%“l‘?v')i)
............. a*%ﬂ‘&."ﬁ..
................................... _,.,3(,:,()@6
"""""""" (4 marks)
9

A Turm over>
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Do nof write

15 outs;c‘n}'i!ha
16 A, B and C are points on the line 2x+y=—28
DCE is a straight line.
AB:BC=2:1
EC:CD=1:2
Ya
0 436)
pl v o,
Not drawn
accurately
@
(J_)\l\
2x+y=28
\
®
l
3
0 rF 4
t
E 0 A "X
/r T
(')7)(’\

ey
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Work out the ratio

Give your answer in its simplest form.

Area of triangle AEC : Area of triangle BCD

A bl xze 3 20 a8 2y
A 920 2 B s
Pornk. . G mwsk. be . éne, oo e tluag..., el b A o,
Wbt 2 e B2 L2 R
Ve b D musk be 2 <0 2 3k ] high..dx. . wbio,
ST WS- SN & IS £/ 0 0 S
Porakn B ok B8 £ 02,0\ s G hes o on ot vedue
O S T S S g0 eron SR < T OOV
At . AEL.. ~/zb{ﬂﬁht.)uc'&('\\(\l~L,’;l .................
ey U BoAD... 2.0 ll‘uwﬂhts)lﬁf‘/z(aéﬂ(13° ..... 2.2
........................ Rebre oz K 28
.......................................... S R PO
....................................................... R
Answer > 2’

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

END OF QUESTIONS

(6 marks)

I

Ny
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