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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 Make a the subject of the formula p =3a —9
p=%a-9
9 \L +9

(Total for Question 1 is 2 marks)

2 Rob has been asked to divide 120 in the ratio 3:5

Here is his working.
120 +-3 =40 120 +5=24

Rob’s working is not correct.

Describe what Rob has done wrong.

(Total for Question 2 is 1 mark)
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3 200 students chose one language to study.
Each student chose one language from French or Spanish or German.

Of the 200 students,

@ 90 are boys and the rest of the students are girls
70 chose Spanish

@) 60 of the 104 students who chose French are boys

(©) 18 girls chose German.

Work out how many boys chose Spanish.

Al wo.ss draw o\huo—wa» tadole, !

FrencW [ SpanmsW| Germon| Totad
0 %-sﬁ—?a} 2L-18= 20
o0y (Oi o 20| 3 o
Girs |~ uy g IR o Zo?{%";a
Tokol| |OY 9 30 ® 7;°°;_";'g§” 200,

(Total for Question 3 is 3 marks)




4 Karina has 4 tanks on her tractor.
Each tank is a cylinder with diameter 80 cm and height 160 cm.

<+80cm—p

7N
N

160cm

N

The 4 tanks are to be filled completely with a mixture of fertiliser and water.

The fertiliser has to be mixed with water in the ratio 1: 100 by volume.
Karina has 32 litres of fertiliser.

1 litre = 1000 cm?

Has Karina enough fertiliser for the 4 tanks?
You must show how you get your answer.

\ - 1trtle r=rodos
Volume of e cy woler = 1trzh = ety
we Wowe r= ?—ZQ 240em
n =60 cm
Jovolowg 1S TV(‘(O)Q(”DQ) = 756000 CV“\3 \) = {000

= 7561 Wkre, O

So fowr Eonks howe A voluwg
of & x 2ZSLT = (62UT (deren O

we n2ed Lo rhlse ! Woker

boes 3953195 @ |
L+100=t0l Q Korna has enough |
lo2yn=(oL=31%5.-. Corls e, |
Se Kacno. neds ok leont 21.9
L bren OF forbil3=s. (Total for Question 4 is 4 marks)
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S Triangle ABC and triangle DEF are similar.

D
A
22cm M
?_c_n_l
B 4cm C E F
(a) Work out the length of EF.
Find scake Fockor:
70 cme -y ®
SCcwWL
EF = YB(C ®
=4xy 6
- (6 (2)
(b) Work out the length of 4AB.
DE = Y AB
22=HAB 5
AB= 22 _ S.S Q)
K 5.5

(Total for Question 5 is 4 marks)




One weekend the Keddie family is going to do a sports quiz and a music quiz.

The probability that the family will win the sports quiz is 0.3
The probability that the family will win the music quiz is 0.35

(a) Complete the probability tree diagram.
Sports quiz Music quiz

0.35 win

win

C) : 65 do not win
0.35 win
do not win
055 do not win

©

(b) Work out the probability that the Keddie family will win both the sports quiz and the
music quiz.

/\/\0\/\«\3 \z\w\z-,ovx‘mxﬂv {:\m@u\ﬂw lorewnches
= Mikply  proboniiies

Q
wwboth = §.4% 0.5 = O-105

2)

(Total for Question 6 is 4 marks)
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7 (a) Change 8000 cm?® to m?

to ok From am? ko
Yk . J
o de Wy 1O

)

Im =10"cm o
im::loqcmi M = 0.Q0% 0.003% m
4_VV\ :lokcm?’ AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA (1) AAAAAAAAAA
(b) Change a speed of 180km per hour to metres per second.
180k = [¥0,000m ©
Lirm = 60 x40 = 34005
©
000 m
Ve 130, - SO/
L nwotar 2 Q0 S
0,
....................................... SO metres per second
3)

(Total for Question 7 is 4 marks)

8 There are 30 women and 20 men at a gym.

The mean height of all 50 people is 167.6cm
The mean height of the 20 men is 182cm

Work out the mean height of the 30 women.

Tokol of howg\wes of ok RopUe
= S0 X H;‘Z'QE‘D ¥ ¥0cm

Torok of hagWks of L men
- 20%x 1322 3640 cm

Tokok W W of ok wewen
= 9380 - 36407 YO cm

Moo ook of ke 20 cuomen

z W;‘;O@g 1S ¥er
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9 (a) Write 6.75x 10* as an ordinary number.

(O_‘1 S move dgamal place Y plaws to twe leFE

©
00006.75 6.35xE = O-000L?S

2.56 x10° x 4.12 x 107

1.6 x 1072
Give your answer in standard form.

(b) Work out

consider 2.5 XlO(’ x Y17 x loﬁg
mulbply fronk numoess, add powes of 10
(2-stxu-12) x 107
105472 X (6% ©

now consider  10.54YF2 XlOl3

.6 x|

dwde Fronk numbers, suokrack powes of (O 0

[0-SU32. 3-(-2)
< | x0

S 5
- 6.512x\0 £.592 %10

-~

(Total for Question 9 is 3 marks)
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10 Peter has to subtract (x> —2x —4) from (x> + 3x +5)
Here is his working ;%) =+
(2 +3x+5)—(x*—2x—4)
-(4) = +y
=x2+3x+5-x*-2x—4

=x+1

Explain what is wrong with Peter’s working.

(Total for Question 10 is 1 mark)

11 x and y are integers such that

3<x<8 Sx=Y5,6,7F 0]

4<y<10 5 25,6,%,%
and x + y=14 J e

Find all the possible values of x.

whwebher Eave 3 o possiple Y such tuodk xt+y=ly

Aok 10 range of
Fx=y, yzlh-4= (0 X< WMAF«:?%

f2=5,y=14-5=9"

Y-(=2RV
lF%:@, Ej-l(’l £=3% SODC:S(qu-worl;
fx=7, 9= M-7=3 v V2 Y S

(Total for Question 11 is 2 marks)

12 Martin used his calculator to work out the value of a number P.
He wrote down the first two digits of the answer on his calculator.

He wrote down 1.2

Complete the error interval for P.

a'\lj e - V){S\M\\n\g (.2 el 0 0
toncake fo (.2 00,125, (2992... 2. <P< [3. .

(Total for Question 12 is 2 marks)




13 Chen has this information about the time that it took an operator at a call centre to
answer each of 90 calls.

Time (¢ seconds) | Cumulative frequency
0<t<10 4
0<r<20 25
0<tr<30 70
0<r<40 88
0<r<50 90

Chen draws this cumulative frequency graph for the information in the table.

A
100
80 /
/
/
X
/
|
60—~ 71,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Cumulative [
frequency l:'
40
|
/
/
20
/
0 sl >
0 10 20 30 40 50

Write down two different things that are wrong with this graph.

1. "The hortzonkal XSS s Aok (

2. The greph . hos been ploted osing. mapmaks inskead ot O ..
GNP OUNES

(Total for Question 13 is 2 marks)
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14 (a) Simplify fully (3x°y%)*
s £+ 4 20 74 @
(3279*) = 3 '« g = 8lxty™

ndicen dstniovte

fo berms vaulbipledh togeine” R
(2)

(b) Expand and simplify (x + 2)(x — 3)(x + 4)

cons\der

(e -3)(xty)

=%+ Y -3 -1
cat+x-12 0

(X4 2%+ 2 -12)
st e fat e 2 e Ix -0 -2 ©

S % a3 \0x-17Y

(Total for Question 14 is 5 marks)

e e e e e e e e i e i e e 11
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15 A pet shop has

7 guppy fish
13 tetra fish
5 angel fish.

David is going to choose one of the following combinations of fish

a guppy fish and an angel fish
or a tetra fish and an angel fish
or a guppy fish, a tetra fish and an angel fish.

Show that there are 555 different ways for David to choose his fish.
wows ¢f 1. ouppu and ovnoel - FXS=35 ©
g 3ot
1. fekra, ondh 0\!\9&( t13xS =65
3. o0ppPY, ketrec and angel: TX1B¥S =(sS
bota k. nowlpe OFWGﬁS“' 23S +{5+455 =555 @

(Total for Question 15 is 2 marks)

12 S



16

ABDE is a cyclic quadrilateral.
ABC and EDC are straight lines.
Angle DBC = 60°

Given that

work out the size of angle BCD.
You must show all your working.

let £8CD= 2
Pren ZEAB=2x 0O
From A ACE,

¢ Aec= 180 -(2x+ )

Z130-3 (D)
(anglenIn o &5 add
op ko (RC)

size of angle EAB :size of angle BCD = 2:1

ZABD= 180 -£O =120
[ angleo on L Skra\gwk (ag add
to \%’o)
e T ABE s cycle,
LABD+cAEC = (30" O
120 +1€0-3x = l?oé
120 -3 = 0O
%22 = [90

x=120=3
=40 ©

1
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17 There are four boxes on a shelf, A, B, C and D.
@ The total weight of A and B is 3 times the total weight of C and D.

2
@ The weight of A is 3 of the weight of B.
@ The weight of C is 75% of the weight of D.

Find the ratio

weight of A : weight of B : weight of C : weight of D

Q(A+8)=3(c+D) ©

@ A= —%—B D%A:ZBD A:B
213
2 .
C® g yc=3p> ¢:0
® G ®~3 24
Sub I A:%—B and C= (%-D
inco (A+8)=3(c+P):
o)
z _2f 2 AR
'2?6*6’3(‘19*9) 2:3 £
N ( X2 xS( xS
sg=12p “: 63 520
xlz( 3 4 Jxlz
:D 4g <63 (520
6370

42:6%3:15:20

14 O S



18 Shape A is reflected in the line with equation x =2 to give shape B.
Shape B is reflected in the line with equation x = 6 to give shape C.

Describe fully the single transformation that maps shape A onto shape C.

the pont (1,9) s Eransformed to (2a-x,9) umder rfection
W e he x=a.

0 (¢,9) —zy > (4-2%,9) —— 7 (2+8, 9)

® g\ O
Tronslakton oy veckor (o

(Total for Question 18 is 2 marks)

19 There are only blue counters, red counters and green counters in a box.

The probability that a counter taken at random from the box will be blue is 0.4
The ratio of the number of red counters to the number of green counters is 7:8

Sameena takes at random a counter from the box. F+Y¥= 15
She records its colour and puts the counter back in the box.
Sameena does this a total of 50 times.

Work out an estimate for the number of times she takes a green counter.

Probasoldey of redor grean = [-0-4=20-6 @

Proba}ot\d:j of Ieam = (. % % = G.30n

©
Nomber of geeems priked = 6.32x50=16

©
.................... b

(Total for Question 19 is 3 marks)

e e e e e e e e i e i e e 18
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20

The diagram shows a triangle ADE.
A4 B C D

s ADE is
v~ 1secdey E
AE = DE
AB:BC:CD=1:2:1

Prove that triangle ACE is congruent to triangle DBE.

< CAE =4 BPE  (loose \socalen angles ave equak) ()

AE = DE (S\VQV\.) ®

A\‘i BZC.-:SD s AB+BC = BC+cp
AC = gD

S0 AAce= ADBE by SAS O

(Total for Question 20 is 3 marks)

16
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21 The equation of a curve is y = 4x? — 56x
The curve has one turning point.

By completing the square, show that the coordinates of the turning point are (7, —196)
You must show all your working.

9 =lHp*-S b
=4 [76"'—- Y] ©

-1 -4a]
=Y (a-+)- 9L

hence ne (:\m\\r\% pomnk s (:f,—-l‘ﬂ) 0

g = o (9-b) "+ ¢
hos k—urmr\cj ,001'\19 (o, c)

(Total for Question 21 is 3 marks)

17




2x+3 -4 +b
il + al — 3 can be written in the form ax

22
x—5 x+5 x?-=25

where a and b are integers.

Work out the value of a and the value of b.
You must show all your working.

DIx+43 . xX-4 2
x-S A+5 e £roctaons g
Samg denewnaxol

(Tx+3) +5)® (2-4)x-5)

e ———

(x+5)(%-5) * (zrsYas)

3(x+s ) x —5) 0

(x+5)Yx-5)
] (2x+3) +5) + (x-t)Yx-5) —3(x+5)* -5)
(x+sY7 -5) comprn oake |
o Frackion
= Lx* e Bx #1020 +15 4 20 -Yx —57 +70 - 252,35

X% gc &Y pand\ ik
b rocke ks
- ('{’X | O MW p\lC‘j
2 2-725
@
b= IO

(Total for Question 22 is 3 marks)

1R S
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23 The graph of y =f(x) is shown on the grid below.

Eronslode
(a) On the grid above, sketch the graph of y = f(x + 2) vV @’\é p ( (:\j
- 1)
)

graph A VA

Ny

\

-4 -3 2/ -1 O | 2 3 4 x
T
-3
graph B re GLQCHOV\. \n
A ~ax\

On this grid, graph A has been reflected to give graph B. S

The equation of graph A is y = g(x)

(b) Write down an equation of graph B. ®

10
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24 CDEF is a quadrilateral.

—> —> —>
FE =a ED=Db CD =2a

The point P is such that CEP is a straight line and that CE = EP P
Use a vector method to prove that CF is parallel to DP.
— —_— — —_— —n — —_—
(F= CDEDEHEF PP=DE+EP
= ’LO\ -b - Q
- = *~b t(2a-b)
=a-b0 ~ -
— — - - ZQQZ_‘Q-
=220 - (9 —
. =72 CE
s 6522 -bQ

(:M\j Ve porollh
Metwod: And CF andk PP

AN\ SWoW Bwnak one is o

mulkiple of Hhg otixer

(Total for Question 24 is 4 marks)

20




25 The pyramid P is formed from two parts made of different materials.
MGASS

A top
otmsxbj: volome ‘ botiom 35 bathovy

The top part of P has a mass of 92.8 g and is made from material with a density of 2.9 g/cm’
The bottom part of P has a mass of 972.8 g
The average density of P is 4.7 g/cm?

Calculate the volume of the top part of P as a percentage of the total volume of P.
Give your answer correct to 1 decimal place.
You must show all your working.

volmg T= ™MOSS  _ 0Y _
T Zensiby T 59 - 320

moss T moss B
Totak wass of £ = 42.8+972.3=(0(S.6 ©

Tokod Volowa of P= MOSS of P
oensity of f

(0656
U7

= 226.97234 ©

-

. voluwme Tas o ptercu\\»&%a of volowe f

= 22 x100 = (Y. 1Y... ®
2726.F234 = (Y. ( [’.Ldp)

21



26 ABCDEFG is a regular heptagon.

/\ A A=70

so AG;:AB GW%\B

The area of triangle ABG is 30 cm?

Calculate the length of GB.
Give your answer correct to 3 significant figures.
You must show all your working.

(®0(n-2)
~— ;=% of sude)

F@rmu\m FOr \&ke o &{\6(2 =
he pagon. hos n=+

Lo L GAR= (?C;cs: U0 @

A
G 8

:lt‘
& W\
Usu\g %aiosu\C For oveo ABG

30:‘2{‘XMXAG;XSVL%$® > GB=
AB=RAG
l 1
30 = ZxAB xsm‘igg Jf%rrw\gz Cor - 52955 ...
ng-[ 20 ¢ 20 AB =158 (35) O \,
prsw® [S:3  em

(Total for Question 26 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS

22



BLANK PAGE

P




BLANK PAGE

24



