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lnstructions
o Use black ink or ball-point pen.
o Fill in the boxes at the top of this page with your name,

centre number and candidate number.
o Answer all questions.
o Answer the questions in the spaces provided

- there may be more space than you need.

o You must show all your working.
a Diagrams are NOT accurately drawn, unless otherwise indicated.
o Calculators may not be used.

lnformation
o The total mark for this paper is 80
o The marks for each question are shown in brackets

- use this as a guide as to how much time to spend on each question.

Advice

o Read each question carefully before you start to answer it.
o Keep an eye on the time.
o Try to answer every question.
o Check your answers if you have time at the end.
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"dnswer ALL questions.

Write your answers in the spaces provided.

You must write dawn all the stages in your working.

Find the Lowest Common Multiple (LCM) of 108 and,120
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2 There are 60 people in a choir.
Half of the people in the choir are women 3 C:

-,o IoThe number of women in the choir is 3 tirnes the number of merl in the choir.
The rest of the people in the choir are children. z-c:r *_Fritclne-*o'

the number of children in the choir : the number of men in the choir : n : 1

Work out the value of n.
You must show how you get your answer.

6c-' : 2-:-3*
frle/'o 3 c; +3 e tc:'

C,L.; id t"--. '* 6 o - {+*o ; 2- c'

r
Lc): lo

'tz:-- . t

n= ?-
(Total for Question 2 is 4 marks)

.313 Work out l: x l-43
Give your answer as a mixed number.
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(Total for Question 3 is 3 marks)
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Use a ruler and compasses to construct the line from the point P perpendicular to the line CD.
You must show all construction lines.

P

(Total for Question 4 is 2 marks)
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5 The diagram shows triangle ABC.

B

ADB is a straisht line.
b- C<-

the size of angle DCB : the size of angle ACD : 2 : I

Work out the size of angle BDC.

4

1s+-sl : t2-6

lBo t2-€ : S tr+

.>€ :

2x- :
S-'{-

3L
;s -- lt

36 +-sL -
= 1)o *a-]

-- .? 30

g-lo

3

1s
(Total for Question 5 is 4 marks)
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4 red bricks have a mean weight of 5 kg.
5 blue bricks have a mean weight of 9kg.
I green brick has a weight of 6 kg.

Donna says,

"The mean weight of the l0 bricks is less than 7kg.,,

Is Donna correct?
You must show how you get your answer.

feett
t

r+- >< S :2-o

St I = +S
6

((.r-

Gree.r'.
-1 r \t13

44 e-o^ -Tt + 10 :-l-l brnJ

b.=t no c.S ('rlcqfrect

estion6is3marks
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7 (a) Simplifu (p'z)5

lo

f ,,,
(b) Simplif' l2x7y3 = 6x3/

,-(fZ/_.X_
\-J

{}}

(Total for Question 7 is 3 marks)
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8 The accurate scale drawing shows the positions of port p and a lighthouse z.

Scale: 1 cm represents 4km.

Aleena sails her boat from port P on a bearing of 070.
I

She sails for 1; hours at an average speed of 12km/h to a port e. ll .
2

Find

s>< lz
I E, hr.'\

(i) the distance, in km, of port Qfrom lighthouse Z,

(ii) the bearing of port Q from lighthouse Z.
[<rr,. "" L+- b,n^
z+-'Sc..r : / th-^

K *o".4 S (3'

3eo I
F a.""

3s

q*---l
:(r

L
:, jz*:r

distance QL: I F

bearingofpfrom L: 3,2S
km

o

-n.uo" /-2,

I for Ouestion 8 is 5 marks
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"r- s
A car travels for 18 minutes at an average speed of 72kmlh.

..'.#

(a) How far will the car travel in these l8 minutes?

b: S* l*
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David says,

"72 kilometres per hour is faster than 20 metres per second."

(b) Is David correct?
You must show how you get your answer.
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(Total for Question 9 is 4 marks)
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10 The cumulative frequency table shows information about the times, in minutes, taken by
40 people to complete apuzzle.

Time (m minutes) Curnulative
frequency

2a<m{g 5

2a<m<@ 25

2o < m <fo-) 35

2o<m<@ 38

2o < m <(^; 40

(a) on the grid below, draw a cumulative frequency graph for this information.

40
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(b) Use your graph to find an estimate for the interquartile range.

6X *+6 * z-2*

2Z- minutes

{2}

One of the 40 people is chosen at random.

(c) Use your graph to find an estimate for the probability that this person took between
50 minutes and 90 minutes to complete the puzzle.

3+-rs: ll
s

{q' yt{o::F-'
/2- la

+#o
{2.}

(Total for Question 10 is 6 marks)
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11 There arep counters in a bag.
12 of the counters are yellow

Shafiq takes at random 30 counters from the bag.
5 of these 30 counters are yellow.

Work out an estimate for the value of p.

prY) : ?
S nr--

*t z-
e e S 136'o3(} r

SP: 3cxtZ
SP z- 3dc

P 2- -1 2-
*7 Z-

(Total for Question 11 is 2 marks)

12 T: ! + s
2

Here is Spencer's method to make q the subject of the formula.

2xT:q+5

^-17 5nLa

What mistake did Spencer make in the first line of hris rnethod?

begr1 r111*l,-t=p[ .,'.*.cI b= Z , nct J:+$f
') F -th*-"..1- (-J I L- ls t

(Total for Question 12 is 1 mark)
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13 (a) '9g.6 -!- + { ^ra 
single fraction in its simplest form.

S>< 3 -- t 2-(*tr -l

3:c(rcrtJ

3c. (r t-l ) S.o (r=*r)

ll:p+z
3rc (>c -Fr I

1*,F

(b) Factorise (x + y)z + 3(x + y)

(=. 13)[(-rb) *31

(is*:) (rq 15-t-3],\ ..-.:.;J..J..-.. 

{€}
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14 The diagram shows a right-angled triangle.

I
x-2

I
All the measurements are in centimetres.

The area of the triangle is 27 .5 cm2

Work out the length of the shortest side of the triangle.
You must show all your working.

=_ s:r

i^po-s-s.!=l*

r"F 5<- = -? *Tr*
-7- 2-

ll
S

s
(Total for Question 14 is 4 marks)
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15 Express 0.4i8 as a fraction.
You must show all your working.

3c: (}'e*-lll8

{c3:s -:- 4 'i blA

lccc?q. =-t-iB' { &L*.'
C
/--:(* )

-C %ao-x =- +-,tf'
--!- a [+-L+

qqo

Ll* !(+
cl'1 C-

(Total for Question 15 is 3 marks)

16 (a) Rationalise the denomi nuro, o7 Z
JiT

Give your answer in its simplest form.

<.?:- [: *. ??*{{". 
-:.{TT- -rJl- tt 

=,FT--z

{2}

(b) Show thut -f- can be written in the form tI where a and bare integers.2J3-1 b

-g-: -i3g{l .= €_-ria-
,r\.\t,Z{S-*t '. '2-.13 -t--"

./ {----: L f 't5
l{

{3)

(Total for Question 16 is 5 marks)
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l7 Aand B are two similar cylindrical containers.

the surface area ofcontainer A : the surface area ofcontainer B : 4 :9

Tyler fills container A with water.
She then pours all the water into container B.
Tyler repeats this and stops when container B is full of water.

work out the number of times that Tyler fills container A with water.
You must show all your working.

\ fr f o.bo -fi cvFe'q-J r s l+ :3
fqt-t -'F le,n5!t" .s 2:3
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F;t( L rn^e/R- tr-rr^<

(Total for Question 17 is 4 marks)
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18 The function f is given by

(a) Show that f-1(50): l

The functions g and h are given by

(b) Find the values of x for which

f(x):2x3-4

:1 = ?;- L+-

.: t-+ '=- 2-.)
r.^+ +

2_-
.3

3:
il

[::c
9-\i

'?

]rT
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-2\
{?}

r*l
'{*.,

[-r

g(x):x*2 and h(x):"2

f
+-
JL

r -lL.
1

f-*
j

3

rc- = 2"5

€( ?- 2- S (3r

1)
)c+- | ** c:

3C =* {

tcc =" \
;;;

(Total for Question 18 is 6 marks)
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19 Giventhatg :-271 u3r+t

find the exact value of x.

I

z c&- o<- -f I: 21 '-j- 3*-r

_L. ., \ Z-(3- j = (s')
13t+

J*+
=
D(

3..*t
-r- |

3-r

-l
*l

-l

3 '/:+rlT - \*r(
3 

-3c- 
(

lt.

--L-rc+
I- x.x2-

uestion 19 is 3 marks
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20 The graph of y : f(x) is shown on the grid.

(a) On the grid, draw the graph with equation y : f(x + 1) - 3-

T "\ T <,.-ribJ

Point A(1,1) lies on the graph ofy: f(x)' {5r\dL U.nrt
lq-Fd-

clctr,^l ,-r

When the graph of y : f(x) is transformed to the graph with equation.y =

mapped to point B.

(b) Write down the coordinates of point B.

f(-x

il

\
rc-

), point,4 is

fi*--f';
t r"l

q * Cf -:€t-S
--j

2-
)

estion 20 is 3 marks

19
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21 Sketch the graph of

Y :2x'- 8x - 5

showing the coordinates of the turning point and the exact coordinates of any i ercepts
with the coordinate axes.
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G * *otn:r&\L Ft-t-t **\q.
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Jc-

is 5 marks

8 t-.{E

=. 8+j1r-{U:
z.f

? X+L@
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22 A, B, C and D are four points on a circle.

AEC and DEB are straight lines.

Triangle AED is an equilateral triangle.

Prove that triangle ABC is congruent to triangle DCB.

Z:fte D : {- ft q- D { ce-'l5lre-rl sro\ ,sc.,r,.r€
grq- 

lr

C* 6* q ? L t3 -b E- { a--^-gt* s {-=rr \:a$^€-
cV*c- I

t T) Fl e ;- L- r'€-S * C* #'OA ( **,*tl"'te;-e"l'
4:fl'131"'a- n-.D€-l

// l\*u''i t t^.5

A6C

l-lcc- a

t- D.6 €-

41ts 4 K <-

t^ *"r:t*
T) KC-.

{ *'lgtu c}-\ "Sr:a*-+*- *.r*l lr Atnr'

i -S e,. Co nz,u rr,^t ert :t .**<- ,lb- S I 4

""(Iggl_fgfggestion 22 is__4,marks)

.TOTAL FOR PAPER IS 80 MARKS
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