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Instructions

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

e 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 to be marked.

¢« [n all 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 105.

* You may ask for more answer paper, graph paper and tracing paper.
These must be tagged securely to this answer book.

* The use of a calculator is expected but calculators with a facility for
symbolic algebra must not be used.
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Formuliae Sheet

Volume of sphere = %m's

Surface area of sphere = 472

Volume of cone — %nrzlz

Curved surface area of cone = 7/

In any triangle ABC

Area of triangle = %ab sinC

a b c

Sine rule - = =
sinA sinB sinC

Cosine rule g% =521 ¢2 —2bccos A

b2 2 g2

cos A = ha

The Quadratic Equation

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

ﬁgbi1/(b2—4ac)

i 2a

Trigonometric Identities

_sing

tan 0 = sin®@ +cos? @ = 1
cos{)

AN
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Answer all questions in the spaces provided.

1 (a)

1 {b)

A sketch of 2x -+ 3y =12 is shown.

YA

™

%) S %
L
Work out the coordinates of R, ot = ©
................ 91(0\*%‘1'2"%‘:1-“‘)"’%14
Answer ( ......... Qo 3 e TR ) (1 mark)
Work out the coordinates of the midpoint of RS.
Mad (5 3?»—@ ....... TP~ S Y (2D T

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

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

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

Answer (5 ........ s eeens 3‘ ......... ) (2 marks)

Do nof wnite
outside the
box

AR

Turn over p
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Do nol write

4 ou{sgc;’i the
2 In triangle PQR, Xis a point on PQ.
RX is perpendicular to PQ.

R
Not drawn
accurately

3dem
20em 16cm
P [] Q
X

Work out the ratic PX: XQ
Give your answer in its simplest form.,

Answer ..... 1 D S- ..... (4 marks)

I
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Do not wite

One has been done for you.

You will not use all of the equations.

A curve passing through (0, 0)

A curve passing through (1, 0)

Nz, y:ro

A circle centre (2, —1)

A circle passing through (3, 1)

.\6:’),«5:\

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

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

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

5 ou!séiilhe
3 Solve 5d —3>d+17
OO N AL 0 . SO T RSOOSR
..... S S S A S
oo S
Answer .............. 5)}5_ ............................................. (2 marks)
4 Match each statement with an equation.

2432 =10

(2% + (1) =1

J? = _x3

L y=x34+x-2

(=274 (r+ 12 =1

(3 marks)

NI

Turn over p
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A parallelogram and a trapezium are shown.
All {engths are in centimetres.

~ Not drawn
M & accurately
si (1) _
5 6 @
-
x+3 |

12

The area of the parallelogram is equal to the area of the trapezium.

Work out the value of x.

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

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

.......... NN T L o O T N S
................................... 7, ST ST = SO S - 3
....................................... D YD S~ S 3 I
U TOUUNIURS-F -SSR SRURTUUTOR, S-SR £ @ S S

X = v L0 S e cm (4 marks)

M
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Do not wiite

7 OUIS{igi the
6 A function f(x) is defined as
31L\ fix) = 4 x <=2
gz et = x? —2<gxg2

| =12 - 4y ¥>2 xpa 3 &
Y2 -l - .
214 6 -

6 (a) Draw the graph of y=fx) for -4<x<4

VA
+ A\ s \ H
o i
1 3 / \\
[N L}
- H amam T
\HA+2 / \ s
\CHH
T 1
11 hY I 1]
A
\\ »Z \ T
At T TO T oA Ha T
T \
[y |1 \ [
H HH |
] Ve \ mE
EREEEN
H- \ ¥
-3
11
IR \
—4
- : : H (3 marks)
6 (b) Use your graph to write down how many solutions there are to flx)=3

CD95es 8423 ;3 kimes

ANSWET o) @ ......... (1 mark)

6 (c) Solve f(x) = —10

..................... EA e A e Bl BT O e
Yo 27 = Lo
2 Gigay Y= o, Y S (2 marks)
10

Turn over p

W
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8 (a)

8 (b)

Here are the first four terms of a sequence.

4a Qa 14a 194

The nth term of the sequence is 101 — 2

Work out the value of «.

12 '
2
a= @ ............... (2 marks)

Factorise fully 5m? — 20p2
L) ?%é og 2 Scpq_ cutd

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

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

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

You are given that p=15 and 5me — 20p? = 0

Using your answer to part (a), or otherwise, work out the values of m.

oMk n 208 2 0 D2 <"'\+«’-{>\C"“2P\:O .....................................
SEOPPE 200 WO A 20 IS AL 1 Wl <
.................................... Pﬁ}(”‘*%ﬂ(ﬂ\%o\:é
........................................................... 2 VO
............................................... e L= N V=X © S

ANSWET Lottt st e res ettt nae et e {2 marks)

L
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Do not wiite
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9
9 (a) Expand (x + m)(x -+ n)
........................................................ S T, E0E U 1 O 02 = ORI
ANSWET .ot se e et eee e s e e seeneas (1 mark)
9 (b) X2 gy 4= x+m)x+ 1)
Use your answer to part (a) to write ¢ and » in terms of m and .
{Dum 06 ~3 4= iiiieens M+ﬁ .......................................
e
b @ T RN 0¥ A SO OO (2 marks)
end
9 (c) r is an odd integer.

Use your answer to part (b) to explain why ¢ is an even integer.

DD TR add a3 SO T A
..................... OO 4 VO 4 VOO
SSOSOORORONE =722 JOOF T~ 99 19 SO 2V 2 S A
............................. PO SO0 20 SO 0 W 0O

(2 marks)

AW

Turn over p
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box

12




Do not writa

10 ou!s;a;irhe
a
10 S=5—
10 (a)  Show that r—> ;“

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

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

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

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

S A Ny R T L E R LR E LT L r T T

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

(3 marks)
10 (b) Work out the value of r when § = 10a
5-a
SRS, B S ettt ettt eee e ee e e
............................ SN O SO SOOI SN V- SO ~S 74 £ SO
............................................ lOaIOa
(4
F= i, s..i.‘.’........c//: ........ G S, (2 marks)

10 P61186/Jan13/8360/2



Do nat write

11 ou!s;gime
11 In the diagram, AB = BC
A
Not drawn
accurately
°0
D
C
Prove that ABCD is a cyclic quadrilateral.
Give reasons for any statements you make.
O =1 - SO Tte ! GO Cisesiades..... {'r%%\ ......................................................
A0 200 (dng‘ep‘«a ..... H":wycwabl@()‘\ ........
V- N ORI SOOI X % SURRI SN . U .1 U S I ST
............................................... SO 14 O TS
............... Op 265,0.3% . AN e IR SBDE e
....................................... cu il Gredeiteatermli o,
.......... P
Turn over b
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12

12 f(x) =sinx  180° < x < 360°
g(x) = cosx 0° <<l

12 (a) Calculate the value of f(210°).

Answer 5’”‘(2‘0\"03— ............................ (1 mark)

12 (b) Complete this inequality for the range of f(x).

ANSWET .ovvve b ) S O ........... {2 marks)

12 (c) You are given that 0<alx) <1

\ ™My i ! {f
Work out the value of 6. Yo los wmesk lie betuea

O o |
4o
_ealy huppes Bl O any qo
0 ¢ x ¢ 0
0= . CTO ............................................... degrees (71 mark)

A
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Do not write
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13 (a)

13 (b)

simplifies to

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

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

.................................. 2o ! ‘J*:)JL

e XY OY ) alxa)
............................................ l)X"b\
............................................... O

(2 marks)

Hence, or otherwise, solve

6x —4
x(x — 1)

L

Turn over p
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Do not wiile
culside the
box
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Do not write
cuisida the
14 pod

14 The value of x is 50% more than the value of ¢. @
The value of y is 10% less than the value of w. (&)

x=y
H

Work out —
W

Give your answer as a decimal.

é e O (4 marks)
15 Describe fully the single transformation represented by the matrix [? 51 ]
p A2 (o0
o
B (-0l
A
b\
z RO Folion
[
Of() ta b Coekenc

thors (0, 0)

(3 marks)

A
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15

16

y= =%+ (V)

Work out @.
dx

4 Cx‘/a\ &

Y = (-1 (- 1)
N DCL“DC}“DC}*—\ +JCL{
z Lo _ 3 §
na 257 £ 1+ ¢
%)L = bacS ~ bax? ¢ WP

IR

dy
S ittt b marks
- (5 marks)
Turn over for the next question

Turn over b
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16

17 @ [_01 (1)] represents a reflection in the y-axis.

& (4

Work out the matrix that represents a reflection in the y-axis followed by a reflection in

the ling y=x

v O}
l

g |
!

]
¢

\ (
{

; ] represents a reflection in the line y=x

O

Meed @ - @
l_) ]
O

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

{2 marks)

L
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Do nof write
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Do not write
oulside the
box

17
18 Express —tan8sinfcosd in terms of cos 8.
2
ANSWET ... COS B, (3 marks)
19 A cubic function f(x) has domain —4 <x < 4
The curve y = f(x)
* has a minimum point at (—2, 0)
* has a maximum point at (1, 4)
* meets the x-axis at (4, 0).
Sketch the graph of y =f(x) on these axes.
Label any points where the graph meets the x-axis.
YA
{1 )L.,\
3 le N
ALE O x
(4 marks)
Turn over p
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18

20

The area of this triangle is 18.cm?.

Not drawn
accurately

Work out y.

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

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

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

.......................................... w2 e 2k = 200 o Lae)
...................................... L2 RSN 56 S 1 ) 1< SO

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

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

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

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

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

I
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19

21 Work out the equation of the normal to the curve y =x2 + 4x +5 at the point
where x = -3

ANSWET L.oiiiiiceeeercee e si st ere e st (6 marks)
22 f(x) = x® + ax? 4 bx + 24 for all values of x.
|
Two of the factors of f(x) are (x—2) and (x +3). Trolor Thewon

Work out the values of g and b.

B L IRNRY SO SN T 02 WS- e Wll S0 0 N0 -2 VA S

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

......................................................... N ST S S S-S> S
f?("?\“\wb\’;a) ....... s (3\3+6x[-’)\"+h[*ﬂq—2‘4:0 .......
........................................... P n b a2 e 2 s e
.............................................................. (20 Bz BB F P
O NI o PR A S ¥ SR
@t 2. bbb s b G) ............................. D at.2h 2232
N Dbt N Lo N LA 520 5. o320

................. Dl B B A3 2 223

=S SRR et W & S (6 marks)

Turn over p

A
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Do not wiite
oulside the
20 o

23 The diagram shows a cuboid ABCDPQRS and a pyramid PQRSV.
Vis directly above the centre, X, of ABCD.

<

@
3
- — =

10m

The total height, VX, is 5 metres.

"
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Do not write
oulsida the
21 pod

23 (a) Work out the angle between the line VA and the plane ABCD.

23 (b) Work out the angle between the planes VQR and PQRS.

ARSWET .......oon.... 280 lidp) degrees (2 marks)

i T over >
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Do not write
cliside the

22 box
24 Solve 3cos20 —-1=0 for 0° < 8 < 180°
.................... R B
...................... ws’l}‘/ﬁ
...................... tos Bz 1 ‘/,%

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

A " | |
¥ e 3t : ﬂz w
sh \/ U@ Y J}a

& B: %o~ S5ty

2 35,26 B 0= Bbo - 531
g SRV SN
bk b G N

Jomain' ouk ol domein!

Answer e: ..... 2. L&"ll#G) ...... 8s 252k (4 marks)
Cldp\
IR
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Do not write

23 ou!slr;gi!hs
25 Here are two number machines.
Input Qutput
Input Output

@xB b —k

Work out ¢ in terms of .

OIS (- N
NEY NI I 55 VRS S

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

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

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

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

OO OUUOTUOTPTD vt S S Y- R S
............................................ o SUTTN STOTUR -0t SO SO
OO RORoct - o SUTTTTID AU ST
...................................... Ff««*»‘?/fkj
................................. S0 o G DTS
¥ . U B + b
_: e or
a= ... E R LSSt~ (6 marks)

END OF QUESTIONS

L
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