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Instructions

e Use black ink or ball-point pen.

e Fill in the boxes at the top of this page with your name,
centre number and candidate number.

e Answer all questions.

e Answer the questions in the spaces provided
— there may be more space than you need.

e Calculators may be used.

e If your calculator does not have a 7 button, take the value of 7 to be 3.142
unless the question instructs otherwise.

o Diagrams are NOT accurately drawn, unless otherwise indicated.

¢ You must show all your working out.

Information
¢ The total mark for this paper is 80.
e 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

e Read each question carefully before you start to answer it.
¢ Keep an eye on the time.

e Tryto answer every question. |

e Check your answers if you have time at the end.
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Answer ALL questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

Buses to Ashby leave a bus station every 24 minutes.
Buses to Barford leave the same bus station every 20 minutes.

A bus to Ashby and a bus to Barford both leave the bus station at 7 30 a.m.

When will a bus to Ashby and a bus to Barford next leave the bus station at the same time?
hnd the lodest common mulbple: 2% 20

4y HO
72 60
qg &

\;l_o\ 100
NS
120 minokes = 2 hours,
’Tﬁan = C%::3C3&N\

(Total for Question 1 is 3 marks)
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Amzol thinks that (x +5)°=x"+25 for all values of x.

Is Amzol right?
You must show how you get your answer.

(oc+ 5) * (3@ 5)

Q:::'_"____,//
et 4 Soc 4 Doc 4 22

W

ac* + 100c + 25

W

c? 4 10x + 25 F X+ 25 so ﬂmﬁof. is Incorrect.

(Total for Question 2 is 2 marks)

Kim, Laura and Molly share £385.

The ratio of the amount of money Kim gets to the amount of money Molly getsis 2 : 5
Kim gets £105 less than Molly gets.

What percentage of the £385 does Laura get?

lkim mOHﬂ

2 5

.2 = 3 2 (JGU—“\:J = LI ., E

) ) pat = B35  (£105F3° £35)
i 2 Molly

2% B35 : BHxE£30

£70 @ £1715
Total for Jam ond Molly = P70 + £S5

= Raus.

Total for Jawa = £385 - L2HS e

— g , L“O ......................................................
(le«ra 'y perc onk age = L ‘-;g x 100 (Total for Question 3 is 4 marks)

= 5363- LF ﬂ/@
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The table shows information about the heights of 60 trees.

Height (/ metres) Frequency
0<h<4 13
4<h<8 24
§<h<12 15

12<h<16 6
16 <h<20 2

Jacob drew this frequency polygon for the information in the table.
The frequency polygon is not correct.

20!

Frequency

Height (7 metres)

Write down two things that are wrong with the frequency polygon.

1.The...points..should. be. Joined. moth. strogght. Lines........
2. Ihe...poiots.should...be...plotted...using... the..midpoint........

(Total for Question 4 is 2 marks)

S52628A
© Pearson Education Ltd.



5

The price of all rail tickets increased by 5 %.
The price of a rail ticket from London to Ipswich increased by £2.30.

Work out the price of the ticket before the increase.

5% = £2:30 N.g
=5 Q o Lo . U6 D

K 100 ()IOOO/o LG \)KIOO

£ 00

(Total for Question 5 is 2 marks)
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ABCDE is a regular pentagon.
BCF and EDF are straight lines.

Work out the size of angle CFD.
You must show how you get your answer.

Angle DCF = Angle CDF  [Exterion angles of the
J requlor pertegon |
Extenor ou\ﬁle of r%gulor P@/\t(war\:

E xkeror W}ﬁ{e - 360 T no. of sides
= 260 <+ 5
=74°
72+ 12 = |wi
Pmale CFD = \800--- |'+Lyo
. . 36 0
=267 e S

[hf}f)‘ef N a {rn*c\/tale 0dd vp o 15@‘] (Total for Question 6 is 3 marks)
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7

A garden is in the shape of a rectangle, ABCD, and a semicircle.
AD is the diameter of the semicircle.

diometer = B.4m

kf/ SO

coclivs = b 2m

e e D
5.6m

ml inl

B 8.4m ¢

Carol is going to cover the garden with fertiliser.

A box of fertiliser costs £4.99.
Carol has been told that one box of fertiliser will cover 12 m* of garden.

(a) Work out the cost of buying enough fertiliser to cover the garden completely.

Area of semi-cuocle = & x T xr?
X x .20 =

X,
2

Area of rectou\ﬁle: base x height
= S x 5.6 =

Totad ovea =
Number op boxes neodod = Tolal orea = area per box

7o 7 boxes neoded (always roond UP L)

- T T b T

Jotod cost = 7y .99 "
= £34.93 &)

Carol finds out that one box of fertiliser will cover more than 12 m* of garden.

(b) Explain how this might affect the number of boxes she needs to buy.

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

(Total for Question 27 is 6 marks)
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= blue

Sameena has a round pencil case and a square pencil case. 3 =re d ,m 0
i

There are 4 blue pens and 3 red pens in the round pencil case. deno MC@D(‘
There are 3 blue pens and 5 red pens in the square pencil case. - B
V3 o plue IS Ehe
Sameena takes at random one pen out of each pencil case. ”8_ "T:C_)_’_F_f\__'_— n
(a) Complete the probability tree diagram. > = red eacd A
g P en o
round pencil case square pencil case
cose)
blue
(2)
(b) Work out the probability that the pens Sameena takes are both red.
. g
]Qed——‘—‘: Red = §. X 2 5 |15
7 3 56
(muu‘gptj olonyg the brmomg
“ 15
56
2)

(Total for Question 8 is 4 marks)
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9 Here are six graphs.
A VA B 1 A C ¥ JP

o » o : 0 %
CUBIC EXPONENTAL LINEAR
D _1‘15/ E V& F Va4
—r—f’/ [ B b,
o : Y/ 2 5 :

EXPONENT IAL QUADRATIC (vBIC

Write down the letter of the graph that could have the equation
@ y=2

(Exponenticd g rOph)
(i) y=x"—3x

(Cubic groph)

(Total for Question 9 is 2 marks)

10 Simplify 3w’ x 4m’r® i
Collect Lk berms

| ¢
Bx b m* P xre x 0 |
" Simplify inoWces (hon

el MS X rq e mudbplynyg, cold Ehe Indlices)

— 5 .+
‘ Qm T (Total for Question 10 is 2 marks)
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11  Tom grows tomatoes. ‘
The box plot below shows the distribution of the weights of 15 of Tom’s tomatoes.

| ) Lower Vpper
smalles b Quortue Ouorble ng}\ga\r
vodue _ / N L value

1
2

150 160 ! 170 180 190

Median  Weight (g)
(a) Work out the interquartile range.

Inte,mwoo‘txh ronge = Vpper Quactile - Lowes Qoueshle
=166 -158 5
Jack also grows tomatoes. - @

Here are the weights, in grams, of 15 of Jack’s tomatoes. l
/ Me.cion (rV\rCLO‘iL \)

153 155 158 164 166 167 170 170 173 174 175 175 177 179 186

/ Nla + K
smolast (b)) On the grid below, draw a box plot for this information. ua lorges L
Weight (g)
3)

(¢) Compare the distribution of the weights of Tom’s tomatoes with the distribution of
the weights of Jack’s tomatoes.

Tom's. tomatoes. have.. 6. smalla.aberquorble. ronge e

1N T2 00 O 0L LRSI e
Jdock.s...medion...(H0g). 18 highas. bhon. Toms..madian

L

2)
(Total for Question 11 is 6 marks)
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12

The diagram shows a piece of wood in the shape of a cuboid.

The piece of wood is 3 cm by 20 cm by 1.2 m.

The mass of the piece of wood is 8 kg.

The piece of wood will float in sea water if the density of the wood is less than the

density of the sea water.

In a large pool, 1 litre of sea water has a mass of 1030 g.

Will the piece of wood float in this pool?
You must show how you get your answer.

(Total for Question 12 is 4 marks)

I 2m = |20 cm
Kood
\/OlUMQ_ = 3 4 ;‘)\O W ,QO =
Mass = 849
= 0004
it Dm&!y - Mass = Voloma
DI J = 2000 — 1200
Pool
Volume = 1 Lbre
= 1000 m®

Moss = 10309

_’1‘\ Densily = Maas — Voluma
= = 1030 7 1000

= |30y fem?

].H...BIij > i.O3OkglCmA‘5 s No the piece of
not Fl()c,xt w the poot.

S52628A
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13  (a) Show that the equation x> + 5x — 4 =0 has a solution between x = 0 and x = 1

r(o)= 4% onc C(I.\ =7
as dﬂ@\(ﬁed SgNs ~Mu~t be ak
leant oOe root

(b) Show that the equation x> + 5x —4 =0 can be arranged to give x =
2
TR T x"+5

::[:E + b - Lf

Factorise :  o¢ (oc?+5) = 1
s (& 4 5) < (ot 5)

e
o +S
(c) Starting with xp=0, use the iteration formula x,+1= — P i:wice,
X, +
to find an estimate for the solution of x> +5x—4 =0
Ky = O X, = O8
(I
’X:":WLH-' 20T+ s
O +S %,
-
e, == wemm &
J fS :k:@_;: ,i{
0-8" +
2 = O-§
[
x, =100 .
J & |

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

@

@)

X, = Q709 @
(Total for Question 13 is 7 marks)
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14  The number of fish in a lake decreases by x % each year.

Given that the number of fish halves in 8 years, work out the value of x.
Give your answer correct to 1 decimal place.

; 'S
(IOO —DC) = 0.5
1 CO

100 -%X . €)0.5
Rele
00-5¢ = 100 x %o.5

00-2¢ = 9.1

+2C +¢
10O =Als 7 £ X=8:3....
“(1\¢-7 “(q‘ o 1 b G
(Total for Question 14 is 3 marks)
&S = K

15  Here are two pots.

sl foti’

A

Pot A and pot B are mathematically similar. _ /\j) |

The area of the base of pot B is 160 cm”. @ @

Work out the area of the base of pot A. LS a

@ SC.C?\.LQ, FO\LEQ(\ Ié)o ® i- Q\Cj
Length < \O © -).25 B
3
Area 16O |.25
' ——/—'{i;‘_‘ 77“ ............................ |O Q "Ll‘ ..... em”
Yolome | — | ), 25 . .
J_— _ (Total for Question 15 is 2 marks)
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16

\F
V= —_—
b

a=643  correct to 2 decimal places.
b=5.514 correct to 3 decimal places.

By considering bounds, work out the value of v to a suitable degree of accuracy.
Give a reason for your answer.

QCnmwdS FOP [ o - — I .
6.42 .43 | ok
L8 ub

B ounds por b : '
I — 1
5513 4 554 | 5515

LA wh
Upper bound for v - V:J u8 -|6.435 .. 030340323
L& | 55135

Lower bound for V' : W) LB = [c.vas - 1,0794 02639
uB 5,545

Roth rwmbers voond to 1,08 lo Q\O\p

—r

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

(Total for Question 16 is 5 marks)
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17  The diagram shows a solid metal cylinder.

hem Volume of sphere = g'ﬂil‘?'

S

“3xcm-»

The cylinder has base radius 3x cm and height 7 cm.

The metal cylinder is melted.
All the metal is then used to make 270 spheres.

Each sphere has a radius of %A cm

Find an expression, in its simplest form, for /2 in terms of x.

f:BJC

Volome of cﬁlind&f‘ j;f:?_(;‘ l’)‘l h 4
= A) *

= v x Gockh
=9 o h
Al
Volome of s\ohwes = &40 % L%,QTQ “
=270 * % xR £y
Lxmor ()
= 360 x v * Lt
g
=5~ ac?
T xth = 5T
-5 e
3
Qxth = WS ”
-k 2 n=.2%. ..
Ah =HO > (Total for Question 17 is 3 marks)
29 =9
h= Sou
$52628A
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18  Make m the subject of

_4-3m
5+m

x(.‘j +m) x(‘S HY\)

(Y\ulbplj by denominater :
p(5+m) = 4 -3m
E)(‘OC‘s.r\d bt"ogkgt: 5F S Fm . L}- - 3m

Get 'm's onto both sidaes?
+3m +3m
5P Fem +3m = b
- 5¢ —S¢
gm+3m =L -5¢

Foctorise m (f+ g') = I} —Sp
Dmda ty (p+3) z ((? +3) = (_10-»'('5)
m = 4-5¢ —
F4+3 i, ¥~ A

(Total for Question 18 is 4 marks)
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19  The diagram shows a pyramid with base ABC.

CD is perpendicular to both C4 and CB.

Angle CBD = 34° Angle ADB = 45° Angle DBA = 60°

BC=20cm.
Calculate the size of the angle between the line 4D and the plane 4BC.
Give your answer correct to 1 decimal place. e /

I{ C

() Find length CD- % j
3 © : O ton 310*(‘10
aZ.O(_rﬂ TOI\(3W)’ 20 F )g,q’quﬂ

]{ = Q_O % CDS(?'L\’)
=12 e

Prr\gle BADN= 18O - (Go+ L\—S)ZTS

VIR SR 33
SinB S'lf‘(GO) Sl"‘(js)
x= 24102 gin(60)
Sn(1S)
= 263w
@ﬁnd angle Dﬂc" L
> 35,6 o

@
Sin (1) 13.49 T et L D, (3 8. W
1\ 1% qu m Q'(Gj (Total for Question 19 is 5 marlks)
Sm(x 267 e Jm cms

Nz .67

A
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20 For all values of x
fx)=2x-3 and gkx)=x"+2
(a) Find g(—4)

o Sobshtute -4' o 3(I§

- @) +2
= |6+ 2

T, %

(b) Show that gf(x) = 4x* — 12x + 11
» Substitute (=) wto 3(“23

9f) = (&:x}%j’ + o
» Expond ond  simpLipy
9f(<) = Laxt -6x - 6x + 4 +2
= Yt — 1Qae + 1 (&)
(¢) Solve fo(x) = gf(x)
o ¥or Fﬂ(x) substbute 3(1) who F(‘l)
P9()= 2 (x+2) -3
Sl ™ =3
= D™ )
. Write eguations egval to each othar
P99 = 9f(=)

Qac?z + | = gt —|2Ax + [l
, - —2xk ~25¢t
Ee,arronge b =0 | = Ggk_19s &l
- -
O 2x*12x+0 . P G4 WS o3 NN
Dividle t\rmﬁw bj £ O=x"~6x 5 )

Y - =5 - (Total for Question 20 is 7 marks)
0= (oc-5) (o —1)

4 %
$52628A DC*S;O‘ x-1=0
Pearson Education Ltd. (= 5 p X = |

FTackonse and solve




21 A, B, C and D are points on the circumference of a circle, centre O.

Prove that the sum of angle 4BC and angle ADC is 180°

Create btwo radu ot AO ond OC.
JLabel cmﬂle éBC - o’

. ) 1 [ {»/Jr H'\‘Q
g O\Qj-le (re;%@x) - Eﬂ@]e ok the cenbre Is Gice

WIQ of  the C«ermfefef‘@l]
JLobel o«gle QDC:LHO

g C«/g\e (ob\jUSC) = Qﬁ" ]:/H\'\jie of the conbre s huice the
Ou\ﬁle ot the cuo,uvxpe,ref\uj

Aoc F Qj = 360
S DB e | BC)

.

o angle ABC + ongle ADC =180

(Total for Question 21 is 4 marks)

TOTAL FOR PAPER: 75 MARKS
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