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Instructions

® Use black ink or ball-point pen.

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

® Answer all questions.

® Answer the questions in the spaces provided

— there may be more space than you need.
® Calculators may be used.

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

Information

® The total mark for this paper is 100

® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

® Questions labelled with an asterisk (*¥) are ones where the quality of your
written communication will be assessed.

Advice

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

® Try to answer every question.

® Check your answers if you have time at the end.
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GCSE Mathematics IMAO
Formulae: Higher Tier

You must not write on this formulae page.
Anything you write on this formulae page will gain NO credit.

. 1
Volume of prism = area of cross section x length Area of trapezium = ) (a+ b)h

[fe—a—

/ i \
v
—

Volume of sphere = gnﬂ Volume of cone = %mﬂh

Surface area of sphere = 47> Curved surface area of cone = 7r/

/ l |
In any triangle ABC The Quadratic Equation

The solutions of ax* + bx + ¢ =0
where a # 0, are given by

b a _ —b+\(b? - 4ac)
B 2a

X

Sine Rule % = _? ¢

sind4d sinB sinC

Cosine Rule ¢*> = b*> + ¢*— 2bc cos A

1
Area of triangle = 5 ab sin C
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Answer ALL questions.
Write your answers in the spaces provided.

You must write down all stages in your working.

1 Use a calculator to work out
\V20.4
6.2 X 0.48

Write down all the figures on your calculator display.
Give your answer as a decimal.

-5\ 768 6%

(Total for Question 1 is 2 marks)

3
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2 (a)

4 ’
’
3 /! P
% /
/7 /
2 ’
’
’
1 i

10

Reflect shape P in the line y = x

2
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(b)

(Total for Question 2 is 4 marks)
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*3 A company sells boxes to factories.

Fred buys boxes.
The boxes are sold in packs of 1000
Each pack costs £193.86

Fred orders 3 packs of boxes.
He gets a discount on his total order.

The table shows the discount he will get.

Total Order Discount

£100 - £300 5%

£301 - £400 10%
£401 and above 15%

Work out the total cost of the order after the discount.
You must show your working.

?)?adts X ‘Jﬁ_lqa 86 = }__53\'6'8
order over %Yol so 1S discount

1581.58 x © 85 = £ 24

(Total for Question 3 is 5 marks)
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4 The table gives some information about the birds Paula sees in her garden one day.
Bird Frequency ANqLe
Magpie 15  E
Thrush 10 s o°
Starling 20 leo *
Sparrow 27 ( 2 5""
-, o
Complete the accurate pie chart. 73' BLD
. - D '
3(50 -:: .72 - LD ")Q./ b Vi &
Magpie
(Total for Question 4 is 3 marks)
. J
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25 miles 25 miles

O
C

> N6)

O
A
A, B and C are 3 service stations on a motorway.

AB = 25 miles

BC = 25 miles l
s | €

Aysha drives along the motorway from A4 to C.

Aysha drives at an average speed of 50 mph from 4 to B. 6 - -
She drives at an average speed of 60 mph from B to C. s

Work out the difference in the time Aysha takes to drive from 4 to B and the time Aysha
takes to drive from B to C.

Give your answer in minutes. _ .
. QS wikes - 0S hes= So s

Lo BhC = 2= = 0 WLhis 7 LS M

\

fD‘I\\-U%uL -~

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

(Total for Question 5 is 3 marks)
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*6 Diagram NOT
accurately drawn
’F.I U .IV\- UJL‘-Q'
UXDJ Cor~
W“’ Oth_ ‘
E6-° .'L\ .
ABCD is a parallelogram. l D-;g lk b
Angle ADB = 38°. 3 - 1S3
Angle BEC = 41°. - e
Angle DAB = 120°. \ 5 ? 2_ 2
/
Calculate the size of angle x. b
You must give reasons for your answer. ‘
- 4|
®
L EX
x| 5 A - lq’°
TEL a-enluls
|
(]
x = A
(Total for Question 6 is 4 marks)
J
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7 160 cm of gold wire has a weight of 17.8 grams.

Work out the weight of 210 cm of the gold wire.

(Cun ves\o 0-8g = leocm = "D-lllJ_S:)

$o LD we»ﬁb D <o N\ZS‘():'

8 (a) mis an integer.
-1<n<4

List the possible values of n.

(b)
o

9_3 .3(:2,53
=224 (P

| L L L
5 4 3 2 -1 0

1

Write down the inequality shown in the diagram.

(c) Solve 3y—-2>5

@1) 3y >/
D 3>5
A7 L2

10

.............................................. grams
(Total for Question 7 is 3 marks)
-4,y 2, —7> ................................
L J
I I I >
3 4 5 x
- <3

(Total for Question 8 is 6 marks)
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The stem and leaf diagram gives information about the numbers of tomatoes on
31 tomato plants.

ols 8 9 . (2)
1fr 15 5 (+)
2 '3 2 2 6 7 8. 8 O) Key: 5|7 =57 tomatoes
30 @ 5 s 19 )
402 2 3 @ g8 8 (&)
5011 3 4 7 (S
(a) Work out the median. N — ?) \
‘ : 2\ _ 32
e d/\o.r\ 'PD‘E:*‘HOV* = {\_’)‘i__._{ - /’Z - -———2; l/"
................... (1)
(b) Work out the interquartile range.
. +\ _ 33— — -
LR Po:u'ﬁw - Q—Z—k—- v =% [z =2
8. Posuhw :%(A-H) - A _ ak(' v = &S
¥ + 2
,aﬂ_: q's __'2‘ - ;L‘/ ,,,,,,,,,,,,,, (2) ,,,,,,,,,,,,,,,,,,,,,

(Total for Question 9 is 3 marks)

J

1
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*10 In the UK, petrol cost £1.24 per litre.

In the USA, petrol cost 3.15 dollars per US gallon.

1 US gallon = 3.79 litres
£1 = 1.47 dollars

Was petrol cheaper in the UK or in the USA?

Convak ys fn‘u."\'b %/ Gikee
Us pre $ 315 | gatlen
3.1S = 2.7 - © -BBUMSCH

= $0,33/U-}M

( Btove unroumde)
GMDWY N C‘J-(AJ ot

ﬂA-&w-MO)'.
Us e (F/Uv) 083 = 1:4)
':}_0.75‘7 /U{w.

Wn% USA s 'jf_o-f’ IL,'M-. c..ow\'../\d,

fo 2124 pur LTre i e UK 5o

'PLNSL s Wt‘v\hl}sia‘"

U5 pae (Litved)

(Total for Question 10 is 4 marks)

12
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11 The diagram shows a cube and a cuboid.
Diagram NOT
accurately drawn
: 2 |
< X
< 5
All the measurements are in cm.
The volume of the cube is 100 cm® more than the volume of the cuboid.
(a) Show that x* — 10x = 100 xs _ @x Sx x) +loo
x?® = \Dx +lo®
(2)
(b) Use a trial and improvement method to find the value of x.
Give your answer correct to 1 decimal place.
You must show all your working. doo low ’
x x% -lox x,?- \Ox {"Bblﬂi‘SL
‘ ( -\ - oo Logw
o (000 - 100 Ao0° bno |--7|-
S | 15 5 '—’S ‘l'b- low
C 96 - Lo |56 bon bt
54 \e-B15 —55 375 hee byt
sy (.44 —5% (03 Yo  Boo iyl
[N lgg .eNM -S3 a4<s -2 o L
Lesos
£.25 \S3.ens -93S €308 =
Tl value 3} x et
3 £.35 S % QMes X3 -1ooc= o™
$3 ( [ 0 lochazen $-35 ol
{ 13-4 Sy 82 o=S-%
caf .
15-2M M = Lodp.
| o© 5’.
N S S
4)
(Total for Question 11 is 6 marks)
. J
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12 The frequency table gives information about the times it took some office workers to get
to the office one day.

M""—P""‘L Time (¢ minutes) Frequency
S 0<r< 10 4
15 10 <7< 20 8
1S 20 <1< 30 14
1S5 30 <7< 40 16
4 40 <1< 50 6 G
34 50 <¢ < 60 2 2
(a) Draw a frequency polygon for this information. 5o 2
A
25
20
15
Frequency
10
5
0

0 10 20 30 40 50 60 70
Time (minutes)

(b) Write down the modal class interval.

One of the office workers is chosen at random.
(c) Work out the probability that this office worker took more than 40 minutes to get to
the office. l+
— -, q'
go = ~4s

(Total for Question 12 is 5 marks)

’ R0 TR0 O S
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13 The diagram shows a solid triangular prism.

Diagram NOT
accurately drawn

12 cm

5cm

ke o\ Slune
The prism is made from metal. — -

The density of the metal is 6.6 grams per cm®. X ~SL AN ‘/2 x\2xS = aoc“‘l

Calculate the mass of the prism. Vil ¢ = ?.D sz < \Seco~

= ysocrd

Ole el Wmasg
- (L x 4S = FNTo 9

(Total for Question 13 is 3 marks)

15
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14 (a) Factorise x*+7x
XL -t—'?)
()
(e}
(b) Factorise y =10y + 16
- % - (' _
o (4-2(4-®

(Y42 ) (.a"(fB __________

*(c) (i) Factorise 22+ 5t+2 o Je + S.(, +2

'FinD&t—J'O’f“\“ 5\— o< Ca_:c 4+ bx 4

/
ki adddo b Qe +4k + &

ax<c = 4§
Ixy =¥ .{;-:—:1@({:-*2)
ez S @Hq 2 (Le+0(&

(i1) ¢ is a positive whole number.

The expression 202+ 5t+2 can never have a value that is a prime number.

Explain why.

(Total for Question 14 is 6 marks)

16
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15 ABCD is a trapezium.

Diagram NOT
A
accurately drawn

Cem 10 cm ct=at+ bl
loo = 2( +o*

ot = (A
3 em o=t

9 cm D

B C
Lcw
AD =10 cm
20
AB=9cm CL —at4lb
DC=3cm 2
Angle ABC = angle BCD = 90° CL - ql + 8
Calculate the length of AC. R\ +6 4
Give your answer correct to 3 significant figures. -
z \45

AcC = ) \&S
- \Q_D Cwa CZSI")

(Total for Question 15 is 5 marks)

17
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16 Bill’s weight decreases from 64.8 kg to 59.3 kg.

Calculate the percentage decrease in Bill’s weight.
Give your answer correct to 3 significant figures. ]

542, asn3es6ios Ap-s1 T
o -

Gu ¢

S decremne a»‘L, . oo%, - A-S[L = 8-49% (30D

(Total for Question 16 is 3 marks)

17

Diagram NOT
accurately drawn

S% C A@ T@)A

Calculate the value of x. OP\W""m" S x 'MOP ’

Give your answer correct to 3 significant figures.
ol = ‘33— K XN A
= A -Tem Reb)

(Total for Question 17 is 3 marks)

18
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18 (a) Complete the table of values for y = —

15 | L ]

2

6

(b) On the grid, draw the graph of y = — for 0.5 <x <6
X

(2)

(Total for Question 18 is 4 marks)

S
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19 Rob is learning about the planets.

Rob makes a model of the Sun. DA u&gw’ colw.h-a'w .
He also makes a model of the planet Jupiter. —

Rob is going to hang the two models in the school hall. —_—

Rob wants a distance of 16 m between the two models. m

The real distance between the planet Jupiter and the Sun is 8 X 10® km.

Work out the scale Rob should use. | - OGMU“{' K ‘o m
Give your answer in the form 1 : »

ef
B x 1D Um < lDCO = Eri@

9. . or Scule

(@ xi0') T\ = Sxle

-
- 6 oeooo vopo o2

|: gp,ow'ﬁoo‘oao

(Total for Question 19 is 3 marks)

x+1 x+3
+

20 Simplify > 3

Mt
M.O#j Qc@ 2(¢+\) + 2(x+3)

AV

Crend Qocsed ¥ dx+lo

sety S

(Total for Question 20 is 3 marks)

20
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21 Here are seven tiles.

S10I0I0I010

Jim takes at random a tile.
He does not replace the tile.

Jim then takes at random a second tile.

(a) Calculate the probability that both the tiles Jim takes have the number 1 on them.
\
Ve Lt =2 —
76 o 2
/—] \ 2, e |
7t

S/_) Pt |

(b) Calculate the probability that the number on the second tile Jim takes
is greater than the number on the first tile he takes.

'I/‘- \ L

2 > = -

N A—‘y}_ _7_'?(#(: “r
P L
7 ¢ 728

(Total for Question 21 is 5 marks)

21
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22 (

Le &P « - “b * b - Yac e——%ﬁ*"?{w"

da
a’&\ A -AF) B (X2 D)
‘0 -
G4
C ==
. _q +S‘b\ -(-%6¢) _9+)1%)
x - - )L - L.,
Ly ‘: - 0.676 (3P
x = =A = _7 x--a-V121 - -5 183D
q—
’+ X =0 -6 or x--glg .........
3)
2 .9
(b) Solve ?+;—7_0

sek o = Ja wnl soshiue -l

a) Solve 2+ 9x—-7=0

Give your solutions correct to 3 significant figures.

Give your solutions correct to 3 significant figures. IL - (__L) 2

C stme as \"6""’("-))
ot Ay -1=72

(Total for Question 22 is 5 marks)
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23 The diagram shows a pyramid.

A Diagram NOT
accurately drawn

10 cm

BCDE is a square with sides of length 10 cm.
The other faces of the pyramid are equilateral triangles with sides of length 10 cm.

(a) Calculate the volume of the pyramid.
Give your answer correct to 3 significant figures.

VM)( mfw& = |/3’ x or'e_aJ](WX werbieel (A-a.-sLl'

To 6\-—1 verticad lnbﬂ@.(‘ da?Mul’baw\

— <t |
| l - 'ad- e ‘“@*! Eow
L r

W l‘

" ) J=o
ko‘sf - lo - @Eo)
- lo=® - 52 viune = ""ixlo‘ma-zxr—
> h-leo 22 3
.............................. ( 4)
(b) Find the size of angle DAB. l { vesticed bncis KL& Cﬁ’ )
il L () At &> dhDome
(s %'D-M covans (= @l
B (5> Hen ongle '°_~j
o .
= DAL (s re—l

tLoo 1s0sceted nglLt ayle
""\'imr.a&‘i o DA€ = Ap

(Total for Question 23 is 6 marks)

23
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£4= 2, £ Af 2
24 The table gives information about the heights, # metres, of trees in a wood.

wid*'* Height (7 metres) Frequency ‘&'L
1 0<h<2 7 2.5
2L 2<h<4 14 ?
‘Y 4<h<8 18 4.5
¥ 8<h<16 24 3
Y 16 <h <20 10 n.%

Draw a histogram to show this information.

w € W o«

A

© 2L 4 & B

o "t 4,

(Total for Question 24 is 3 marks)
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*25 The diagram shows the triangle POR.

Diagram NOT
R
accurately drawn
2x cm
30°
P X cm 0

_ : C
PQ=xcm PP “—\\na”ga{g,
PR =2x cm P‘V G b
Angle OPR = 30° - '/2 ab S\WC
The area of triangle POR = A cm? .
A

Show that x = V24 ‘ = c
Aeca = 35 © b sinc

bl-V\SDa|
| ~ e
A = -?':xlxx"‘-xs"‘go
] L =
Kk = -'9:%%_)(33‘} = ";_35?' = 3 X
( 2
A—:/ZY.
D.A - xt
oC = 2A
—

(Total for Question 25 is 3 marks)

TOTAL FOR PAPER IS 100 MARKS
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