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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 * length Area of trapezium = 3 (a+ bh

2 b "

H 4 1

. Volume of sphere = ETEIJ Volume of cone = Ezrrzh

Surface area of sphere = 4712 Curved surface area of cone = 77/
/ h

' In any triangle ABC The Quadratic Equation

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

b a =t (b — 4ac)

2a
A - B
Sine Rule — & — b e
sind sinB sinC

Cosine Rule ¢* = b* + ¢*— 2bc cos 4

1
| Area of triangle = % ab sin C

e o



Answer ALL TWENTY EIGHT questions. Write
your answers in the spaces provided. You must

write down all the stages in your working.

V4.6
8.1-3.7

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

1 (a) Work out the value of

O.BIY56952

(b) Write your answer to part (a) correct to 3 significant figures.

O. k81

{1)

(Total for Question 1 is 3 marks)

2 D=3e2+4¢

Work out the value of D whene=-5

D= 3(,5‘)1 - ‘{—L"S}

P OO

(Total for Question 2 is 2 marks)




3 Stephen plays in a basketball team.
The list shows the numbers of points Stephen scored in 15 games of basketball this year.

26433 8 A 18209 17 20 21 18 2 30 25

(a) Show this information in an ordered stem and leaf diagram.

e e g

{ Last year the ratio of the number of games Stephen’s team won to the number of games
Stephen’s team did not win was 5 : 4
o’ Oorts

Last year Stephen’s team played 36 games.

(b) Work out the number of games Stephen’s team won last year.

/3,6/:1('# (games per Pmﬂ
7

Dy ext ¥,

20 > 1§ 2)
(Total for Question 3 is 5 marks)
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*4 A shop sells coffee in 3 different sizes of jar.

£4.39 £6.39

A 150 g jar of coffee costs £4.39
A 200 g jar of coffee costs £6.39
A 275 g jar of coffee costs £7.95

Which size of jar is the best value for money?
You must show all your working.

/50 9 200

———

439 = 2926 /g
] 5°

RoO

The &‘753 Jar i3 oee

[Lowesl— price  per jra.mj

£7.95

2729

795 =7 .50
9\7Sr r:/ﬂfow

639 =3-195p/gc

Lesk vo-lme &)f s TF

(Total for Question 4 is 4 marks)
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5 Harry has a cable.
The cable has a length of 16 metres.

Harry cuts the cable into two parts, part 4 and part B.

The length of part 4 is 5 metres.
The weight of part 4 is 8 kg.

Work out the weight of part B.

" art B }6 — 5
Lengft ot = || mefred.

5' medres u€£9LlS gk\j
R —5
{ e tre we;jhh /61‘53

/
x/ | ek

” )Mehe\) wveig'l,\s* {761/(3

——

Y%, &

(Total for Question 5 is 3 marks)
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The nth term of sequence A is 3n — 2
The nth term of sequence B is 10 — 2n

Sally says there is only one number that is in both sequence A and sequence B.

Is Sally right?
You must explain your answer.

Sequence =
= o —2(1) = %
Y o - afzy = &
7 (g BBy B
5 3
O

Sequence A’
2( 1) -2
3(2) ~2
3(3) -2
3(e)-2z T

By = o (@)
o —2(s) =
w R
\fﬁ_\ Soku\‘j S ¥ ot Bothn _S?—equL.Q/tCQS Lo
L{— AN e .
Seque~ce M S geltiny 1§ Se
6 s >Ne H'{/L\g Sy\qll'—ﬁf ( So Al 1y e

C;IU,Q/\Q-Q

o€  onyg More e Sc~—~e)
~ (Total for Question 6 is 2 marks)
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7 Tom and Amy sct the alarms on their phones to sound at 6.45 am.

Both alarms sound together at 6.45 am.
Tom’s alarm then sounds every 9 minutes.
Amy’s alarm then sounds every 12 minutes.

At what time will both alarms next sound together?
9,18, 27, 3¢
£, 2 B4

Lcm b),. Q[ P | 2 TS 3___7_%_

3E miautes  ajtes 545

7 2 am

(Total for Question 7 is 3 marks)
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8 The table shows information about the number of years 41 teachers have each

taught at a school.
Number of Number N p
years (n) of teachers m la m f’
0<n<10 14 g Fe
10<n <20 13 17 195
20<n <30 8 25 200
30<n <40 4 35 | ¢ o
<
40<n <50 1L 2 ¢S Jo

(a) Write down the class interval that contains the median.

2°" numby

(b) Calculate an estimate for the mean number of years.
You must show all your working.

675 - /5.75/22/0{5/ jﬁaff

T

&/

€95 geus 0

(4)

(Total for Question 8 is 6 marks)
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9 (a) Complete the table of values for y =4 —x?

x -3 ) -1 0 1 2 3
y -5 o 3 &y 3 0 -
s
1_4,--(—-?,)-L “ '(o)l ¢« —(1)° ¢ -3)

(2)
(b) On the grid, draw the graph of y = 4 — x? for values of x from —3 to 3
Y
&
| i} hod k] ! O =
imRn " : H ! 5
I I ‘ I
! ! | !r Lt
; o
T "/’
: ‘ s
ERNN] 1] 1A i N
] L 1A I -
!
e T2 Y
F il —! ! J
1 H 1 b f [
/ i A ]
' s E
1 / T ik |
1 { I
— - , . =
3 Ot ) THHTO T 2 3 x
Vi ! [ ]
V4 1 Ll 'l
7 i i LY
Ik Y
] 1 |l ]
i i 5 i 1
=T : -2 T i
] | | T T T8
| i I ]
L 1 [} i
i I N
i / I A
[ ] i ]
Vi I { I ]
," ] LT \
l ¢ f
' \
»® I
/ i : 1 1 ; T i
l ! | 1 1 i T il ! 11 i 1 I
4 I T -6 I [ ;
2)

(Total for Question 9 is 4 marks)




*10

A > c
Diagram NOT
accurately drawn
D > G
ABC is a straight line.
DEFG is a straight line.
AC is parallel to DG.
EF = BE.

Angle BEF = 50°.

Work out the size of the angle marked x.

Give reasons for your answer.

EBF

-~

L

g0

5o

g0

Angle s o4 tre baye oy o” 1saxceles
4’(!70“‘)\-2. o e Q,;i._,ba_f

\§O
fmyles ja e drieag® Y0 o

S0

(Total for Question 10 is 4 marks)
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11 A clothes shop has a sale.

In the sale, normal prices are reduced by 12%

o)
The normal price of a shirt is £30 o

O&% x R0
= #26 yo

(a) Work out the sale price of the shirt.
fod =3
1> = B3O
9% = Bar

12 = 4360

}3o ~b3 60 7 f 2649

£ 26.w«o

3
The price of a coat is reduced by £9 in the sale.

(b) Work out the normal price of the coat.

F9 12 7

< iz w L

(I

40.75 = i

Xl oo K009

£75 (co~

(\

(3)

(Total for Question 11 is 6 marks)
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- 12 The equation x*—9x =48

has a solution between 4 and 5

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

o (x)" - 7(x) Comm-enk
4.5 (4-.5)3* 9 (%-5) jon s
=z S50.602.5
g Ceq)’ —alee) toe 5 meth
= ¢S5-55¢
kS (. ¢5)% — 90 45) foo L9
- f.0TH2S
{ i —
¢.5

Gl ?wg

[anyminj betweea ¢ ond

¢ ¢S5 rounds 1o &Y o [df’j

xX=. 4L ?_

(Total for Question 12 is 4 marks)

=



13 Here is a regular 10-sided polygon.

Diagram NOT
accurately drawn

Work out the value of x.
Show your working clearly.

/O deigg‘ dej”‘/’
Exteros an le =

36O _ 36“

Lo
4]
jakerier angie = /6 - 36 = 4¥

. catey —}-r,ofy/{’
éaj_e a;’ an r50J
Angles at R

- = I
e eq wed = !/ g%t% ;

&

x = g - 18 —'F

o

(Total for Question 13 is 4 marks)
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Diagram NOT
accurately drawn

E

18 cm

ACE and BCD are straight lines. -
AB is parallel to DE. S//VH[G( S‘AC(FEJ

(a) Calculate the length of CD.

10

Scele ‘P“’“E'\-or X =2
S £
({.
J2.E
(2)
(b) Calculate the length of AB.
(§ = o
—_— —
T ¢
_7' 2 cm

(Total for Question 14 is 4 marks)




15 Jade makes an orange drink by mixing orange concentrate with water.

She mixes 15 cm? of orange concentrate with 250 cm? of water.

The density of orange concentrate is 1.20 g/cm®. pMar))d
The density of water is 1.00 g/cm’. oleni 1‘7

yolun-
Work out the density of Jade’s orange drink.
Give your answer correct to 2 decimal places.

Tobel volume = 15 1250

= 065 cm’

—

iy
(oL}
MasS  of orongbe denf"j"“(’lu”e
M3y =
MasSs = dﬂﬂsﬂ-\\jx\/alUMQ _ l x 250
= fAdx IS = 250
=18

WU.JB O}’

T dwnl masd = 2 Se w15
= N 68

dﬁns'n’c:j = 28F - t.O\g/cmg

e

(Total for Question 15 is 3 marks)

3
g/cm
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16 GHJ is a right-angled triangle.

24.5 cm
G H
o

10.6 cm

(a) Calculate the length of GJ.
Give your answer correct to one decimal place.

i

al%Bl‘f‘ ¢
T ]
(24.5) + (o 6) - ¢
"'TIQ-G‘ .:':C’l
c = 7!26‘
= 26._1 [aVaat

LMN is a different right-angled triangle.

(b) Calculate the size of the angle marked x.
Give your answer correct to one decimal place.

Cos 157/?
o
a = (65 (t?)
=671 ([dp)

Diagram NOT
accurately drawn

L& &,

(3)

Diagram NOT
accurately drawn

Sed CAH P

671 1

cm

{3)
2)

(Total for Question 16 is 6 marks)
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17 Solve the simultaneous equations

Ix+10y=7
x—4y=6 «x3

3x +1'C9 Li

A2y =
- 05

A

I

BDC._l,(()(“O-S) = ]

T — © .

x =4

—

(Total for Question 17 is 3 marks)
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3x? — 6x

P42y —8

35 (72)
o +4) (e~7)

18 Simplify fully

Ege &
—r +

(Total for Question 18 is 3 marks)
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19 A is the point with coordinates (1, 3)
B is the point with coordinates (—2, —1)
xr P2
The line L has equation 3y =4 — 2x

Is line L parallel to AB?
Show your working clearly.

Para\l€| ':{? /Tw?j have e Some gmd}at\‘t.

(Total for Question 19 is 3 marks)
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20 Solve 5x* +6x—2=0
Give your solutions correct to 2 decimal places.

a.‘:g .1:-';’6 Cj"g‘

F (0077 and — -4 (%p)

(Total for Question 20 is 3 marks)




bounce.

L 21 A ball fell 2 metres onto horizontal ground. 5
: The ball hit the ground and bounced up and down 3 times. |
The first time the ball bounced, it rose to 75% of the height it fell from. ﬂ
i The second time the ball bounced, it rose to 75% of the height it reached after the first |
! s

The third time the ball bounced, it rose to 75% of the height it reached after the second

bounce. i
! {
| Work out the height the ball reached after the third bounce. ;
i Give your answer correct to 2 decimal places. J
st (
ount
T | |
_ o . B 24 )
2 x O 1S O 34 m (27 |
a4 |
r ]Sklauunxz = 0"75’(1 ;
i
S 2 g A Laosne e T O 7S x - = 5
el B § ?
| i
:l grd bosnet T O,—;sxl-i?-s i
=0 5§ (299 o
i |
B - - (Total for Question 21is 3 marks)
| |
g 22 Make x the subject of the formula y = 3
| X 45 i
= B
@ [ SO S) = %
| J 3D %
Gt 39 T
@ gt 2D - %
: _ —
? Y - 35 I |
?e — 5 |
~ (93 = |

Rt~ 1

x S>3 |

-S9 |
- (Total for Question 22 is 3 marks) ~
{ )
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23 (a) Explain what is meant by a stratified sample.

The.  _sample 15 tokea 1A PropecHied +v

Clﬂara»d'f/i'fl’iﬂ dlf ﬂ»e ]'ﬂuf'w'lﬂ-—‘h'w\

(1)

The table gives some information about the number of people at a fitness centre one day.

Gender
Age
(years) Male Female
Under 40 45 78

40 and over | @ 25
|

Mr Ellory wants to give a questionnaire to some of these people.
He takes a sample of 60 people stratified by age and gender.

(b) Work out the number of males aged 40 and over that should be in the sample.

j“g'X6O = (9.8 1%00 ...

231

20

(2)

(Total for Question 23 is 3 marks)
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24 The table shows some information about the length of time some birds
were on a bird table.

Time (¢ seconds) Frequency F .d
0<t<10 8 o %
10<¢<20 16 [ 6
20<1<25 15 P
25<t<30 12 Q-+
30<r<50 6 o.-3

ic 20 3o G0 So

Time (3)
(Total for Question 24 is 3 marks)




25 B

36m

/)L

57m

Work out the area of triangle ABC.
Give your answer correct to 3 significant figures.

: i B
sian A _ 51 A
.-—;:""“ - "TD-—__
" 3
ﬂ"é = 'i‘_f_‘___li_.
3 37
" A = M ;3(:
S 57
o siaet 36
A= SiA [ <57

L=3

Av\jlc),: iFo — 4é& —

o

- (O‘{—.OO_’S_E_IA’
(/?. AL osin C

o L‘DLl'
A [ =me)lm7) ©

995 m* 3s/

|

e

0

al

48° Diagram NOT

accurately drawn

)

27-99 2qle/

‘00‘155-7"‘)

775,

(Total for Question 25 is 4 marks)
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26 The diagram shows a sphere and a cone.

A
h cm
y-¢ 4
= 3(
The cone has height 2 cm.

The radius of the base of the cone is 3 times the radius of the sphere.

Given that the volume of the sphere is equal to the volume of the cone,
find an expression for the radius of the sphere in terms of A.
Give your expression in its simplest form. -

3
volume of sphere = %7”

Diagram NOT
accurately drawn

SN
s

(Total for Question 26 is 3 marks)
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27 I=E
R 4 | | +
25 A asw\\ 2SS
27.57  as2S

V' = 250 correct to the nearest 5
R = 3900 correct to the nearest 100

Work out the lower bound for the value of /.
Give your answer correct to 3 decimal places. R

35e? 1\ 3900 ) oo

You must show your working.
y g ?55_0 .3,}5"‘0
—~ 74
épu/ﬁf ._./. - [ow@f
upp’ef )Q
- tp7-5
295p

- 0.0603 (3

O.063

(Total for Question 27 is 3 marks)
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28 The graph of y = f(x) is shown on the grid.

y

/
P
-8 -6 —4 =2 0 i, 4 6 g8 x
-2
—4
(a) On the grid above, sketch the graph of y = f(x + 3)
(2)
The graph of y = g(x) is shown below.
Ya
y=gx
0 >x
/ graph G
The graph G is the reflection of y = g(x) in the x-axis.
(b) Write down an equation of graph G. _
Yz — 3D

(1)
(Total for Question 28 is 3 marks)
TOTAL FOR PAPER 100 MARKS
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