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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 alf 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 n button, take the value of 1o be

3.142 unless the guestion instructs otherwise.

information

@
L

&

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 guestion.

Cuestions labelled with an asterisk (%) are ones where the
written communication will be assessed,
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Read each question carefully before you start to answer it

& Keep an eye on the time.
& Try to answer every question.
& (heck your answers if you have time at the end.
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GCSE Mathematics IMAG
Formulae: Higher Tier

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

- . . I
¢ Volume of prism = area of cross section » length Area of trapezium = 5 {a+ Db

e

i

k

o

» 4 N 1
 Volume of sphere = — a0’ Velue of cone = ~ar?h

b]

Surface area of sphere = 47 Curved surface area of cone = m/

In any triangle 4A8C The Quadratic Eguation

The solutions of @ + bxr + =10
o . .
where a # {, are given by

b a —b (B - dac)

x =
2

Sine Hule @ - b«

simd  sinRA osm{

- Cosine Rule ¢ = 5>+ >~ 2bc cos 4

i .
- Aves of triangie = = ab sin

0



Answer ALL guestions.
Write vour answers in the spaces provided.

You must write down all stages in your working.

A C
X
‘ Dhagram NOT
accurately drawn

ABC and DEF are paraliel lines.
BEG is a straight line.
Angle GEF = 47°,

Work out the size of the angle marked x.
Give reasons for your answer.

O

&

133

) (alterﬁm-»lf amji%)

x = £ BeEF=

vy

{Total for (uestion 1 is 3 marks)
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385142

184 -509
Write down all the figures on your calculator display.
You must give your answer as a decimal.

(85 [x] 142 ) = (1842 s)E]

' 2 (a) Use your calculator to work out

(b} Write your answer to part {a) correct to I significant figure. 4 O :
4 "736 — 4_0 C ls,F) ................. ég) ......... D

{Total for (Question 2 is 3 marks)
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3  Pradeep wants to find out how much time people spend playing sport,

He uses this question on a questionnaire.

. How much time do you spend playing sport?

O [ E

- O—1lhours 1—2hows 3—4hours

{a) Write down twe things wrong with this question.

. Dver Rme L
. Ne Amelimit.

(b} Design a better question for Pradeep’s questionnaire to find out how much time
people spend playing sport.

H‘bw wavel fime do You SPELMCJ Fiaﬁ“‘“ﬁ
Six;rt per week 1

T I T Sy I

O -1 hy [he ~ 2hrs LU hrs~3hes 3 he-&hr iﬂmawr;

{Total for (uestion 3 is 4 marks)
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4 On the grid, draw the graph of v = 3x — 2 for values of x from ~1 10 3

i A ) S
307 £ 3x0-2  |3x1-2 [3x2-2  [3x3-2
j -5 - A 4 Y | + -
S
L T
Y 4
g
—~7

/ (Total for Question 4 is 3 marks)
y
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F&  Mr Weaver’s garden s in the shape of & rectangle.

In the garden
there ts a patic in the shape of a rectangle
and two ponds in the shape of circles with diameter 3.8 m.

The rest of the garden is grass.

17m

> Diagram NOT
accurately drawn
patio
85m
b S g
28 m

Mr Weaver is going to spread fertiliser over all the grass.
Omne box of fertiliser will cover 25 m” of grass.

How many boxes of fertiliser does Mr Weaver need?
You must show your working.

6 fass ex Féw

P,
Tox rt o= 0T X (>852)

aree of enepond s -9 x 1.9 X 7T -
= X b

' : 1.4 x T
Grass area = (14-2 x 4. S) - 2 x LaAx

%

= [{2. 21FF61 m

MUW‘\W 6?,? EQDX% — {12 ’2.‘7701 - 2-§
= 4. 482 boxes

MUM%&ICF;? lboozs = S .

{Total for OGuestion 5 is 5 marks)

- ((1-2-3) % q.5) - Axar Pm#

v
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f'“*’fi Potatoes cost £9 for a 12.5 kg bag at a farm shop.
' The same tvpe of potatoes cost £1.83 for a 2.5 kg bag at a supermarket.

Where are the potatoes the better value, at the farm shop or at the supermarket?
You mmst show your working.

Toarm 5 \,\O? Su periae rhet

1251¢cq  for £ 9 2. 5Kq for £1.82

o

12.5 Ko £9.15

Fﬂfm S\I\DF C\/\@a\r{,r Hack Sura‘mae—rkbt‘ !93
s pence -

(Total for Question 6 is 4 marks)
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-7 The scatter graph shows some information about & cars,

For each car it shows the engine size, in litres, and the distance, in kilometres, the car
travels on one litre of petrol.

Distance
(kilometres)

Engine size (litres)

{a) What type of correlation does the scatter graph show?

N.@-j.&(dv@. tarrelechon,

S5

A different car of the same type has an engine size of 2.5 litres.

(b) Estimate the distance travelied on one litre of petrol by this car.

Coyreck auswer 6.3 —it.F H:‘l‘ . kilometres

¢

{Total for (Question 7 is 3 marks)

8
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3]
e
.
-
e

2 o L 4 x
' | \ %
iy
L \\
g N
{a} Rotate triangle A 907 clockwise, centre O.
Y &
i 14 | _
5 S
28
12 /
10 N
| JA AN
-8 '
-6 \
41 ; e
L | N
mmmwg.k 2 S A
e s
S S R S S VR 1 A VR

(b) Enlarge inangle B by scale factor 3, centre (1, 2}

(Total for Questicn ¥ is § marks)
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9 Linda is going on boliday to the Czech Republic.
She needs to change some money into koruna.

She can only change her money into 100 koruna notes.

Linda only wants to change up to £200 into koruna.
She wants as many 100 koruna notes as possible.

The exchange rate is £1 = 25.82 koruna.

How many 100 koruna notes should she get?

{lup—— 15.8%4 X Lo = 5‘61\- <o rvwva

5184 = 51 x oo + &4 { ICorvna

$aﬂamﬁk .

Linda willget §1 ( loo Korone nekes) .

| o 3
18 i is an integer such that =2 <m < 3 @ . . . . &
{2} Write down all the possible values of m. -

(b} Solve Tx -9 <3x+4

4= -9 < 4

dx -9 +a4 <&+ [
4 <13 w3 %

'x<ﬂ%@ (23

{Total for Question 19 is 4 marks)
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11 The equation

¥ -y =72

has a sohution between 4 and 5

Use a trial and improvement method to find this solution.
Give your answer correct to one decimal place.
You must show all vour working.

%> - 6ne

4%~ Ex4 = 40

4.5° -6 x4.5= 64125

L@ﬁswé)\:u—.émm.?%g

4.7° - 6x 4.7 =75.623

4 65° - € x 4 .£5=31- 944
if‘igh :

4.5

(1dp)= &6

Lea
Lowe .

Lo
High
thaly .

4§

(Total for Question 11 is 4 marks)
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12 The probability that a biased dice will land on a five is 0.3
Megan is going to roll the dice 400 times.

Work out an estimate for the number of fimes the dice will land on a five.

N&Miawd hmes = 0-3 X oo = |20 hwmes

20

{Total for Question 12 is 2 marks)

13 Bob asked each of 40 friends how many minutes they took to get to work.

The table shows some information about his results.

R
Tirmne taken (m minutes) Freguency Med PG‘Z’V) o (_VVW"L} .
O<m< 10 : 3 )
10 < m < 20 8 /5
20 < m < 30 | 11 a5
30 < m < 40 | 9 36
40 <m < 50 | 9 49

Work out an cstimate for the mean time taken.
Ex3 +I5x8 +15xll +35x9 + +5x9
do

M@ﬁ,ﬂ =

Mean= 2925 mn

Q 3”‘?'5 minutes

(Total for Question 13 is 4 marks)
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Y
14 (a) Expand and simplify {p + Np - 4)

2~
pr-dp+ip-36

T +5p-36
P f?ﬁ?ﬁ?§?

(b} Selve w8 -

dw+ 2

3 2N L @) x 3
3

12w 6 = Sw-2
2w ~Bw +6 = 5w =SwW B
‘w+ € = — 8

7n +6-6=-8-6

L 2y - 2

{¢) Factorise x*—49

(x+7)(x-7)

1y
iE

1
(d) Simplify (g}xéiya ¥

i 3! 4 3/
ﬁz%gx'/zng’ . 3 x 3; z

3 x" gk

{Total for Question 14 is 8 marks)

14
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“*15 Henry 1s thinking about having a water meter.

These are the two ways he can pay for the water he uses.

Water Meter No Water Meter
A charge of £28.20 per year A charge of £107 per year
rplus

91.22p for every cubic metre of water used

I eubic metre = 1004 litres

Henry uses an average of 180 litres of water each day.
m

Henry wants to pay as little as possible for the water he uses.
Should Henry have a water meter?

waker wmwekew No wiabermeter -
lC}DO ﬁ = | WL3 ‘ i' {o
|50 Q, - %0 ms
!One

10l = 018 W

Cost Oiﬁ wa_%‘(*‘;r s found

1Z.20 + 048X 0.9122 X 365

Hcmrﬂ showld wee o weder wieliy

{Total for (uestion 15 is 8§ marks)

15
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- 16

N ™ L
Dhagram NGT
accurately drawn
9.6 cm 6.4 cm
xO
M
LMN is a right-angled triangle. . S v v
MN = 8.6 cm.
LA =64 cm. > Ok ;C)fj-jj TD A’

Calculate the size of the angle marked x°.
Give your answer correct to 1 decimal place.

(o5 = YL 4o st (S 16)

PE————
oo

4.6
Y = 44 .184 7

(Total for Question 16 is 3 marks)

- 17 Liam mvests £6200 for 3 years in a savings account.
He gets 2.5% per annum compound interest,

How much money will Liam have in his savings account at the end of 3 years?
“ . . o
original inveskment = £ 6200 - (looTe) .

Akiter One yeer - oo +2.5 = 102.5 /e vﬁé’ioo. |
= .05 X & 200 .

S
!&,{l%‘ﬁr 33}&&5’“5 - oo x C\.DlS)

m?ee?ﬁa T2

¢ 66767

{Total for Question 17 is 3 marks)

16
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- 18 The diagram shows a quadrnilateral ABCD,

C
16 cm
Diagram NOT
accurately drawn
A
12 cm

AB =16 cm.

A =12 cm.

Angle BCD = 40°,

Angle ADE = angle CBD = 90°,

Calculate the length of CD.
(Give your answer correct to 3 significant figures.

BD BD

" o U
Sndo = < ch= e
xS Smad

A = AD + BD ( Pythaqoras ) .

Bpt = AR~ AD
%'Dm - ié‘?” - izz
Bp- = L5¢- 4y =12

AD = Vi

VA (6. 464233

(b= w487

Ch = 16-9 cm

o le-5

(Total for Question 18 is 5 marks)

..o
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19 Pl =
x =85 x 1(¥

=4 %10

Find the value of p.
Give your answer in standard form correct to 2 significant {igures.

fx——&g-m
P= xy
-

-5
P- 4.3%3809 xlo

P e
g-5 x 07— L x1e®
\/Wcs.sx\é‘ x t x 0%

@?&ﬁscwﬁa

(Total for Question 19 is 3 marks)

26 Make 7 the subject of the formmla 2(d—~ 0 =41+ 7

2(d-t) =be+TF

Ld -2k = Gttt
94 -2k 2k = Le+2t+7T
72 o = 6t+q"
Yl -F = 6Lt

Dld - :}' . éﬁ
CE = 4 d~ T
2d-
t = 6_} . ?;d -~ 1
&
(Total for Question 20 is 3 marks)

" OO 0



21 Prove that
' (2m -+ 3Y — (2n - 37 is a multiple of 8

for all positive integer values of n.

D‘\H&CM&—— 0% 2 S7uam .

< [C?Wf»%) + (’LM-3)] L(zn+3) - (1;1,3‘)]
In+d F-3) ( Tusd —2n +3)

(4 (9

PP CE Y I CEE)

{Total for Question 21 iz 3 marks)

. 22 Solve 3x'—4x-2=0
' Give your solutions correct to 3 significant figures.

Uibiv;ﬁ ﬁUm&/m he 'rggbfmttime.

— b ﬁ\[iﬂt“uﬂg a =3
"}C: s !g»:_m’#&
2- o c - -2
- (-4} »}_\f‘é"q‘@){”z]
r= = 2x 3

t- —%s ¢
N 4 — V4o —-038F
- x=lz =R
= L XL = {(Tota! for Question 22 is 3 marks)

é

19
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© 23 {(a) Max wants to take a random sample of students from his year group.

(1} Explamn what is meant by a random sample.

. In avandewm sampley eath wmembs oof e

populabion has an equal chauce of selechon.

{11} Describe a method Max could use to take his random sample.

o N uwabes each g hudank awol use fandon seleck

{b) The table below shows the numbers of students in 5 year groups at a school.

Year

Number of students

G

239

10

257

1

248

12

150

13

206

Lisa takes a stratified sampic of 100 students by vear group.

Work out the number of students from Year 9 she has in her sample,

'\IUMWL# \iaar‘i studewks -

m e aampla

o ?;D'q

A 2\ Shodenhy

234 x oo

(23742571 248 1190 +206)

?LHPU&W'L

(Total for CQuestion 23 is 4 marks}
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4

Diagram NOT
accurately drawn

ABC is a triangle.

AB =87 cm.
Angle ABC = 457,
Angle ACE = 64°,

Calculate the area of triangle ABC.
{yive your answer correct to 3 significant figures.

o

L CAB = a%o*(émw) = 6%

2.7 x S 49
s hil e
AC  _ 27 - AC= Si B4

Swyq oMby
AC = F-21 (3s¢) .Cm
‘f C 5,,%6:}
hvew of A ABC = 1 xkdox A

- o
X Sm &7
| 8- % T3
Area = 5 X

Area — 2.3 cw (354)

219.73

e |

(Total for Question 24 is £ marks)

N ™
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25 Carolyn has 20 biscuits in a tin.
She has
12 plain biscuits
5 chocolate biscuits
3 ginger biscuils
Carolyn takes at random two biscuits from the tin.

Work out the probability that the two biscuits were not the same type.

LPC) or(\f‘)(}f) or (CP)or (cc,a) o (G.P)or(é,c')

PC,’V\S’(’ &aw&é’;B = 4, - PC-‘SG\M&)

P (same biscoits) = PLPP) + P(cc) + Pléa) |

Peep) = 1+ U

BCTIARE]
Plee :,_g_ i
Plee) = 2 <t
. 3 2
66) = = x =
Ples) = 2 xx
T NV A R
?(Saw)..,mxﬁf% CRIETMNT
L 2 0 S xY 2 x2).
P (st Same io\SQDﬁ%}:: [ — %"ﬁflwxm{@a 14
Li
390
= 0-5%

{Total for CGuestion 25 is 4 marks)

0.5%- 5% %

z2
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L 26

Diagram NOT
accurately drawn

(AB 15 a triangle.

s
(34 = g
—
OF=h

{a) Find AB in terms of & and b.

Eétggrgmg = —a +b =b-a oo

P is the point on AB such that AP PE=3 1 —D A —7
p == AB
{by Find OP in terms of 4 and b. A L
Give vour answer 1n its simplest form. _ 3/&.1 (_ b -'“G:) .
. b I .

5P = OA t AP

= a,+%(h““:)A

= A 4+3h-2a
& b}

2 2 b
- - 2o .
QK m g

= ﬂs:l’a' + % L = {} [ﬁ.'{“sh)
Lfa+3b)
m (M-} )

(Total for Question 26 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS
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