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Answer ALL questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 Find the Lowest Common Multiple (LCM) of 108 and 120

108 120
0 SL{ @60/ \@
27 'O/ \G\

/\
o/ 8 S 09 ©

120= 2x2x3X 2XxS
108= 2x 2*3%¥3x 3

HCF (120,108) = 2% 2x3+ 172
—
LCM(I’ZO,log) =12 x2¥S¥3x 351080
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2 There are 60 people in a choir. \/ \/

Half of the people in the choir are women.

The number of women in the choir is 3 times the number of men in the choir. \/
The rest of the people in the choir are children. \/

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

Work out the value of n. -
You musE[ tshow how you get your answer. W %S
oo=l\lu.mbero‘fmmw (> w+Cct+M=60 "O:anuﬁéwn
C - Number ' children ————— ¢
M- Nwnber o men )
W=3IM"™ 3M=30

W= 10 m = 30

c - 20 M=10
@ C:M 30+ C+10 =60

20:10 . ¢ = 60-10-30
-1|0§2:| 1 +10 = 20 @

3  Work out 1g X 1l
4 3

Give your answer as a mixed number.

37 3

late the
7,4 Fxb 28 Colcu
31580 proda
26 _gb_g1 @conveﬂcbade(:o
12 €12 £3 Mixed umbes and

(Total for Question 3 is 3 marks)
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You must show all construction lines.

L
\ Perpencliculas

lnes ueale

o right angle C
) ConStruckion ouTs
) Pespenduedos
Lne

AN

4 Use a ruler and compasses to construct the line from the point P perpendicular to the line CD.

A\

\

‘mlnupmlam||u|||
7 2 o

construction
QTS weaiked
(NY-7) Compaas

S N3V SIHE NI LM LON Od
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5 The diagram shows triangle ABC.

ADB is a straight line.
the size of angle DCB : the size of angle ACD =2 : 1

Work out the size of angle BDC.

Al inlerior 0ngjes. of o e odd fo 180"

0 C

IS+S1+7x+ x =180
3x=|80-7S-S|

3x=540)
xX=Su
33
x-18 (1)
S1+2x+ %= 180
Sinee =18
S1+208)+?2<180
?-180-S1-2018)
=180-51-36

- 43

@‘%3 ________________ °

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

Donna says,
“The mean weight of the 10 bricks is less than 7kg.”

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

 toink = totad = Mean xnumbefgvm

W P mber
L ® Tobal weight § 10 bridkes
Rd brides : Tot&l=$xu=zon3 \ 2044546+ 71 kg 0
Blue bridks : Tobal = 9xS = 4S . | |
Gmbrickszﬁbal=€xl=6|¢3 --f"\egﬂm(c)mglobndos
=3, ?.\Vda @
(Ko)

So No Domnen 65 (nconeck Sine 7.| » 7

(Total for Question 6 is 3 marks)
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7 (a) Simplify (p?)°

(@)= ()0 0O

(b) Simplify 12x7)* + 6x%y g /6\ @
7 3 2 3
[/

a” o9 xy e NP R
o3 QA sté xsa 2% :) =2
A

(Total for Question 7 is 3 marks)

7
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8 The accurate scale drawing shows the positions of port P and a lighthouse L.

08!

Scale: 1 cm represents 4 km.

Aleena sails her boat from port P on a bearing of 070°
She sails for l% hours at an average speed of 12km/h to a port Q.
Find

(1) the distance, in km, of port O from lighthouse L,

(i1) the bearing of port Q from lighthouse L.

() dustance = speed X time (:L) 3@(1:’%8 o w& Jom
dhsmce‘ |2X|.s=\8hw\@ ‘J-%MWLUS

. 8O+ 140°- 320°
low: U lem )xl}.S

b.Scm: | B lem

lom @ Ulem
XSS )xS-S @

S-SM : ZZ bf‘\ distance QL = ... ZZ .............................. km
bearing of Q from L = .. 3200@ ........ ’

(Total for Question 8 is 5 marks)

— AR U0 0 O
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9 A car travels for 18 minutes at an average speed of 72 km/h.

(a) How far will the car travel in these 18 minutes?

distance s SD?-@O‘XW@ dustane - ?leé
260} | mmm~—-hm/s')‘€o ‘7?x.g_o 72

x‘@( 60 2X'8 X
lsmm-_m = 37 x 3 3

-

2 60 o 21¢

Nezd bo b2 woorkng in Same | = 72x3 216 _ 9/ ¢com

Wuts so cmve:lma I8 mhwtes 10 l0
to hours

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.

Convert 77 km/h o M/s  xioo &}df from

%\—”‘_;ﬂi 1090 10 10 s /fom knih
S 60 %60 éxé’ QE— g tom/s nud

lo x$§

X60X60 gets 18
Jom s 1
S _772xS 360
X— = = Om/
77 18 |8 18 - 20m/s

(Total for Question 9 is 4 marks)

No because 72 km/h - 20m/s

9
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10 The cumulative frequency table shows information about the times, in minutes, taken by
40 people to complete a puzzle.

Time (m minutes) ?:;:;E:::i;e
20 <m < 40 5
20<m < 60 25
20 <m < 80 35
20 <m < 100 38
20<m < 120 40

(40,5)
(60,25 )
(89,3S)
(100, 38)
(129, 4o)

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

40
37

UQ 30

Cumulative
frequency

20

IS

L Q10

[
>

COVAYY SIHLNEILMIONOG

20 4045504, 70 o 90 00 120

Time (m minutes)

@ -

10
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Qb these value.g §rom grophn \

(b) Use your graph to find an estimate for the interquartile range.
: 3_
IQR = UQ -1Q (pror Va: LfO“,_—i: 30 = 70 ms
V) e LQTRORLA10 - 45 s
= x1
fok LV IOR-T0-4S=2S 1)) 2S5

............................................. minutes

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& these volue s
4 3 groph
/W\ @
37-1S =22 Over LO Sunce 2
@ ml onpt!I e_a\/\_z Ll-O

(Total for Question 10 is 6 marks)

11
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11 There are p 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. X \2
S
T | ST esumae
o ow amdon biad | 3C — 77 P77
\
3—2 Loere aeu,m * s (I
30,12 _30x12_Ex6x12_ 6x17-72
720
________________ 77~
r-L.s

Here is Spencer’s method to make ¢ the subject of the formula.
2xT=q+5
q=2T-5

What mistake did Spencer make in the first line of his method?

1= Ol _____ +S = 77=2 ( +S’) ______ = 7T = 2‘Z+IO ___________________________________

- ?T—» _____ Ci +]0 g encer(forcao{;to mmopl,dlws ___________ 2
@

; AR RO 0 A 0
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: 5 2 . W
13 (a) Write + — as a single fraction in its simplest form.

x+1 3x

|
S s 2 _ Baxs OJ, 72(x+1)
2C+| 3 (X4 D (x41)

lfz 7%*? . 152+ 42 [Fx42
3x(9£+\) 31(X+\) Yx (2+1) 37((1*‘7

0

|7 247
Y >'7 ¢ 210 B

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

(xJ.U)ﬂ 3(%43) :(9&3)[(%%)*3]

0,
....... (76+tj)(96+3+3)

(Total for Question 13 is 3 marks)

13
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14 The diagram shows a right-angled triangle.
F+lb=llm

< x+4 B> QC = ¥
A []
F2=san | Discard Z=-9 sne
Cumot howee
v naga/ow lengbh
All the measurements are in centimetres. l\

The area of the triangle is 27.5 cm?

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

. Base x Height
rea 9f TG e, = (
Area of Triangle 5
| 0
Area = = x (X-2)x (X+4)
%(x-z)<x+4)=27.5x2
(X-2)( x+4) =SS
Dc2+ bx-2x-8=SS
x?+2x-8=<SS

- -SS
SS‘Cx2+ 22-63=0 2 @
-#x4--¢3
-3+9 =2

(x’?)(x -iq 3:0

Voo

X-7=0 x+q-0
xX=7 or X:=-9

(Total for Question 14 is 4 marks)

P 5 8 8 6 6 A 0 1 4 2 4
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15 Express 0.418 as a fraction.
You must show all your working.

X=0.418181818... () Yy

0. 4i8= ——

10%x- 4131818 ... 990
100 % = 41.818I Q...
| OO O = 418.181818 ...

|0 OO0 x-10x=4LI18.1813... -4.18]8...

0 990 = 414.0 O wy
A= LY -7
qq O ................. q qo ......................
(Total for Question 15 is 3 marks)
16 (a) Rationalise the denominator of T ya X Sa = G\
Give your answer in its simplest form.

22 T 220 _220n <1l ?mzzm 0

WixIT I nosu T R 2007
3 : . a+\3 ,

(b) Show that m can be written in the form where a and b are integers.

b @ @
i3 x(ZSin)’S'g(?S'?,J‘l) Y3 TR
2 3-1 x(2B+1) (R-D(FE+1) 1242732031 1)

Q:é b:l]

(Total for Question 16 is 5 marks)

15
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17 A and B are two similar cylindrical containers.

‘¥/
Y
N
A B
~

~

the surface area of container A : the surface area of container 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.

SWXQ& wea: 4 : 9 ks

2

Lenaih : ), g0 WK
A 0

Volume : 8 22 uwnts® ()

Vg 162437 - e ko
0®e O j’m ontoe~ A
Wbk wakes

L funes

(Total for Question 17 is 4 marks)

16
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18 The function fis given by

fix)=2x*-4
(a) Show that £'(50) =3
3_
2 L“ j‘ ( ) 'x + U
X+l = 2 3

3x+“§ 5(50)Jmﬁ%
4=

The functions g and h are given by

g(x)=x+2 and h(x) =x?
(b) Find the values of x for which

hg(x)=3x>+x -1
h(909) = h(x+2)= (x+2)?
h361)= (x+2)° 0

(x+2)" = 3%+ x-
Yo (2) ()
X bl = 322 x|
b+l = 2% x -|
b= 2x%-3x-)

0:-2223z-5

V4
'er. 3x§/o

(?x—s (X + | )=O
oy 0

.S
Qx-S=0 L+l=0 x‘/Z ______ wd x=-1 .
xg 5/2 2 =- |
(Total for Question 18 is 6 marks)

17
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1 1
19 Giventhat 9 > =27 +3""
find the exact value of x. Q X a OL n

@@ o | @I

N 2
-3 | 3 -3
A+ -3
3 x5 0
+ - 2
Sx'xg :?)ﬁ
32
X = ... ’-I- .....................................

(Total for Question 19 is 3 marks)

P 5 8 8 6 6 A 0 1 8 2 4
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20 The graph of y = f(x) is shown on the grid.

) y =l 5 (o R)is

/ frons lovtion
2 8(2,]) h‘j -k
s % Jfoe)-3 o)

4 5

6 isL 3 2,/-1 0 1 2 6 X
. Jooue s

{ranslakion

: 3 (%)

-6

(a) On the grid, draw the graph with equation y=f(x +1)—3 ]
{ronslation by vector (.3)

Point A(-2, 1) lies on the graph of y = f(x).

When the graph of y = f(x) is transformed to the graph with equation y = f(—x), point 4 is
mapped to point B.

(b) Write down the coordinates of point B.

j}(’%) s OH‘%’LZO&M (Y)U'lej OXGS

(Total for Question 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 intercepts

with the coordinate axes.

R \j—w\w apt

. E 12— €x
3 =0x + \oxp
r C=-b
G IS WWOyS @
b y-WERPE. )yl @pt = 5

Fnd bwing pond - (complete the Square)

’)_xl—?x—gz() \

2 [x*-x] -5=0 & (xkd) ¥R =0
; TUrng POAL = (-d.¢)

2((x—1) "+]—5=0

2 (x-2) - $-§=0

. z TWiMAg pant = (1,713)
1(1'1) -13 =0

AAd X - e reRpEs

2(x-1) -3 =0

r)_(x—l)l = {3
o O
-2 12
(1-2) = L
)(.")- -+ |12
' D P.T.0.
13
X = 1 1 N
(Total for Question 21 is 5 marks)
20
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22 A, B, C and D are four points on a circle.

AEC and DEB are straight lines.

AS
Triangle AED is an equilateral triangle. / SSS' ASA ' \ ! RHS.

Prove that triangle ABC is congruent to triangle DCB.

Lt BC S fhared by ofin bnangles. 0
AGO & QAWK = LAED = L ADE = £ DAE = €0° @

CDAC = LDBC DOV AUl IN te §ame &Gtk art equed.

( ADR = £ ACR bKC(AUSL (M\su_f INn tve Same &Q—SW\QM AL e'q'U\O\l
~ence = <0c (D
¢ CER = 60 =+ AEBC s LQwiaktvol

aC- RME +EC = DE+EB=DB. = AC= DB 0,

ARBL 1 (ongruant to ADCB becuse they meet e SAS tnkena.

(Total for Question 22 is 4 marks)

TOTAL FOR PAPER IS 80 MARKS

P 5 8 8 6 6 A0 2 1 2 4
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