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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series 1

n Area of trapezium = —(a + b)h
Sum to n terms, S = ) [2a + (n - 1)d] 2
The quadratic equation —L |
The solutions of ax* + bx + ¢ = 0 where
a = 0 are given by: h

v —b ++/b* - 4ac

> —

Trigonometry In any triangle ABC
¢ Sine Rule —2— = b __¢

sind sinB sinC
b a Cosine Rule a?>= 5>+ > —2bccos A

Area of triangle = %ab sin C

1 Volume of prism
Volume of cone = 3 r’h = area of cross section x length

Curved surface area of cone = 7r/

A

Cross
section

A/Iength'

Volume of cylinder = zr°h 4
Curved surface area Volume of sphere = gmﬁ

of cylinder = 2zrh
Surface area of sphere = 47*

——————
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Answer ALL TWENTY FIVE questions.

Write your answers in the spaces provided.
You must write down all the stages in your working.

1 Here is a biased spinner.

red

green X yellow

purple

BONOTWRITEINTHIS AREA

When the spinner is spun once, the probabilities that it lands on red or on yellow or on
green are given in the table.

Colour red yellow purple green

Probability 0.25 0.2 0.2

(a) Work out the probability that the spinner lands on red or on yellow.

Yang is going to spin the spinner 300 times.

(b) Work out an estimate for the number of times the spinner will land on purple.

(Total for Question 1 is 4 marks)
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2 In a warehouse there are two types of shelves, type R and type S.
These two types of shelves are arranged into shelving units that form a sequence of patterns.
Here are the first three terms in the sequence.
Diagram NOT
accurately drawn
R | S R R S R S R
<+——> <+—>
24m 3.5m
R S R S R S R
The width of each type R shelf is 2.4 m and the width of each type S shelf is 3.5m
(a) Work out the total width of a shelving unit that has 6 type R shelves.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA m
(2)
A shelving unit has n type R shelves.
The total width of this shelving unit is /' metres.
(b) Find an expression for # in terms of n
Give your answer in its simplest form.
W= o
(2)
(Total for Question 2 is 4 marks)
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3 Here are five cards.
Each card has a number written on it.
e ' ' -
The mean of the five numbers is 12
Work out the value of x
X o
(Total for Question 3 is 3 marks)
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4 The language department of a college has 180 students.

15 students study French.
45% of the students study German.

studying French or German.

Each student studies exactly one of French, German, Italian or Spanish.

Express the percentage of students studying Italian or Spanish as a percentage of those

(Total for Question 4 is 4 marks)
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( )

7 The diagram shows a solid cylinder made from iron.

—
— ] Diagram NOT
accurately drawn
3.5cm
) 18cm -

The cylinder has diameter 18 cm and height 3.5cm
The mass of the cylinder is 7.04 kg

Work out the density of the iron.
Give your answer in g/cm’ correct to 2 significant figures.
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(Total for Question 7 is 3 marks)
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7

8 Jane bought a new car for $18 000

The car depreciates in value by 15% each year.

Work out the value of the car at the end of 4 years.

Give your answer correct to the nearest $

(Total for Question 8 is 3 marks)
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9 Solve the inequality 3 —4x < 11
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11 The diagram shows a quadrilateral ABCD

.

D

B

BC=6cm AC="7.5cm

Work out the length of AD

6cm

In the diagram, ABC and DAC are right-angled triangles.

The area of quadrilateral ABCD is 31.5cm’

Diagram NOT
accurately drawn

ZRZRRKK

XX
2L

%

XX
090%0%6%%%
GIRRKS
SRRRLLLRS

I
%S 355 SRR

O RS RIS
X ~ b

Sateloole!
o totetete!

X

XK <

X X
X XX
S

5%

%

G RIAKRIAK
X KKK
255

<

RS

0o
o9,

o2

o200}
RRRL

XX

290

%

K
0

8
KL

R
T AINT K

Ml M
IR IIRHI LIRS
$RRRIHN

Qatetetotels v

XXX KKK XN

SRR
IR,

%55
pasete!

12

QEBLLRK
A
QK
SR
Dos 2 o%

AN
RIIIKK
LOSasasatatatetetetete!
&#%f&&%g
0208 o308
Sotatetetotetotetetotete!

X
0%

<
9%

9%
o20%

XX
690%0%%%%
096%%%
XXX

2L
059993

Te%
PRo %0
DS %
090 < 03!
KB
SR

L
Basera wiel
SETX
D008 rorods
SRELESE
S




SR o \
2RIKS
40505050%0% X
S0RLRL QLR
KKK 25K
2R 2R
2RI 3RS
%5
SRGLLRS $XRRIKS u i i u
SRR 230K 1 1 o
2R 2R
KRR SRR
SRLLLLS S

000
2K
ol
A 0%
S
P05

XS

Pasetetetose
"‘ :, e
Wy

Sobol

2R

okoces
e2e%e%

L
arae

<)

e
[0 ¥, ool
S04 %
-2
=
==

B
" =
RIIARRS
LR
dosaseseses
IR
GRS
KRR
LR
L
KRR
LR
LIS
KRR
SRR
LIS
KRR
S0RLRL
SRR
L
KRR
SRLRL
SRR
LS
RAILRL
SKIGRR
05 e 00 5
NS To%od
CUBRL X NS
SSPNKS 150
& AL
AL R
SRR 055
ol X,
o RS
L
W s cm
IR
V0 0004

e
XX

(Total for Question 11 is 6 marks)

6% i 0%
HEIILS
RS
580t
23

- 3%
2
.:
:‘
X
:’:’03&
SRR SRR
R 2RSS
KRR SRR
KRKKKK KKK
K Sodetotode!
IR KKK
3 358
KRRREK LIRS
ORKKKK LKL
o tetotetel dotetodes
355 2%
SRR SRR
KKK KKK
2K Sotetotode!
2 S
SRIRRKS KKK
KRKKKK KKK
dSetotetel Sotetotede!
KERREK LRI
KRKKKK KKK
2R dotetotode!
2 2RIRKS
SRR LIRS
Sototetels SRKKKK
2R dodetotoe!
2% 2RBK
L
=
% v S L
o’
%0~ a%} QSONELS,
KPS SRARRS
SR SIS
kS Ao
e S
o
y
9 298 B o
SRS S S
XM SRS
SIS LS
5 IS
& ave
- ¥,
o ¥
<L) )
2SS M)
e &
ORI oS
eSS 0% 0
090 —=J0So B oo wolel

XX
065
1O
N
o’

¢
%
e
\l
AN
(oted
2R

1
53

o
XX

<
0%
L
b
o
%!

S5,
SIS KLGEL
®
KATRS bose, & ot
% Fale%e! LS,
35 20! SRS
SRS SRS
00 ot bo%e! &%
% Sl
KIBLKL SRIKEK
Sototetels QKKK
e Setoteel dletodes
KIRREK LRI
Sototetels SREEKK
2K Sotetotoe!
KRR RRERIK
ORI, SRS
KK QKKK
R Sotetotote!
SRR KRS
§§§§§ &§§$$ \ y
Setetee SRRLLRS

13

Turn over »



GRRAXK
(9 %%
) s
S
(90 9%%%
Dogasesetess
KL
3 > POt terute
12 P=3"x5x17 e
_ A2 2 e
0=3"x5x17 5
2%
o
e
03
3 : Doge - 1 9%
(a) Write down the highest common factor (HCF) of P and Q s
PoSramok
XX
<X
(0392
%
.:: %ases
SRS
S
SR
XX
X %%
(X XX
....................................................... SR
[0 ™ S0
SREXRRS
(1) 58
9%
%% X
_ A3 2 QLRXR
P=3x5x7 I
2 2 LK
0=3"x5x17 S
SREILLRS
096%%6%%
KRILRRL
3 S
CRRAXRL
(b) Work out the value of P° x Q S8
09090509
. . X v z oL . SXRRS
Give your answer in the form 3" x 5% x 7" where x, y and z are positive integers. Sss
[959:%:9:%
9%
S B
Dog 0.0 9% &
SIS &
KBS SLXX
KRIRAEL SLRXKS
SRRKRKKKL SRRRKKX
LRI LIKK
SRR LIRS
09090 %%% 0900 % %%
KRR S
SRRRKK RRRRK
XK RS
D030 QD Sotetotote!
50 RIRKK
S L858
boseseteSo B e otototots
SRS SRIRREL
QRKKKK LIHKKL
KKK KKK
KRR KXXRKK
L S8
] 3 <K
(Total for Question 12 is 3 marks) SRE
SO @0
2% ¢
RIS
.%GAvAQQ
s et
S
SELK
s
.:. OO
KRR
J proseseseses

14



0:’:’0
».o‘o.’
».0’0,0’0
»,0‘0,0‘0
:3:::3:2::0
S
00,0’0,0’0 \
0».0‘,0’.0 &
».0’0.0’0 < 00»
».0‘0.0‘0 ;«0
:::‘é‘e::: 023::33: ,
0.0':" s ofo‘o’o
»& '}.‘ ".0’0
0.0”" o o«.o’o
»ozo $% «0,0’0
00,3'72:’0 ;’,o’o
o,o“‘"« «o,o’o
.;. < %0’0 1
»6"» g 2%
- = H
X5 % er
§§g:20'>’ T €1
:::*:f:::: h 18
0.0L X0
% ’3» e t
5 n e
umb num
W o be
0 of ro
rk ru f
 the 1 hav s sc
. e o
1 b T
3 nt 1 e ed
& S € €
be%0ss T n b
< & q
53 5 53 u, 3 a Yy
8 ..‘,.' a 1T
554 '0’« 1t a
% :::: ‘ c 5 g a
,0’000 e S
‘.0.&;‘0 It d eb
a
":::{.: n 6 in al
4,::: ge 0 1 t
% 0 T e
ft 7 de am
n 7
si e
5 um 1z ac
0&. b c h
X % c 8 ' (o)
w‘ X I f
»& (6] 1
5 ~‘ f 9 ts
o S &3 ru 1
E n 5
w.v‘ ‘o’o '0’&
»,0’",» & &3 S
0.0‘«;0’.0 »«' 9 g
:g:tzzg:t:‘ :::f‘tgzt‘ e
»,o’o,&o '&' \0» 1 S
::g:*::tz:. 53 5 ) t
».0’0‘0’0 »00.0'000 h
»o.o’,o% ,0’0,0‘;0’0 1
w,o’,o‘» ,0’0,0‘,0’0 1
».0‘0.0’.0 0,:’«0,0’0 S
».0’0,0’0 .‘:000’0’0
»o,o‘,o‘o o 0«0,0’0 1 S
* :s&::::tz 2 e
».0’0.0’0 .’000’00’0 al
»o,o’,o‘o o »«,0’0 S
»,0’,0‘» .0‘00,0’0 O
0»@‘0«.0 o«,o’o
».0’.0’00 .o’o'o’ n
»0,0’«« «w,o’
»,o’,o‘» 00,0’0 1 °
0‘.*’.0%.0 .0‘0 5
z::*.v:':::
0»“—" Yo ,o’o
».0'( -’:0.0 R
0.0‘03 K 0
0.."10’« 1
:‘:?‘3:0 6 )
o{o‘av@w
».'e‘ XL
.01‘:0’
0‘30' 5
0‘6300
S0
%5
o
% 0
o 0.
»."A;' 0%
wf ‘400 5
.,o'x R %
0“ ;Q’
o % &
0: Es:
2 (T
:::
¢::: Ot
0
X al
5 fi
.::: 0
R r
% ue
55 S
,0‘0 t
0»0 i v
o 10
.
. a .......
rk
J

15

.
u
rn
ove

r

| 2



¢
o3t
35
ot
28

X
X
X X
XX
o%%
XXX

<
o
XX
ol
o20%
XK
RS
oteteted

196%%
69 %
XX

L

KKK
RS
XRKAKAKXX

oo:svv
%%
2555
0
QLI

14 Solve the simultaneous equations
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16 (a) Expand and simplify  (3x—-1)(x +2)(3x + 1)
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The area of the parallelogram is 18 cm’
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18

The diagram shows a cube ABCDEFGH with sides of length 6 cm.

Eq

6cm G

S |

T is the midpoint of 4B and V' is the midpoint of CH

Work out the distance from 7 to V in a straight line through the cube.
Give your answer in the form Ja cm where a is an integer.

Diagram NOT
accurately drawn

(Total for Question 18 is 4 marks)
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19 The histogram gives information about the height, #cm, of each tree in part of a forest.
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20 The diagram shows two similar metal statues.

Work out the value of k&
Give your answer correct to 3 significant figures.

Diagram NOT
accurately drawn

The volume of statue B is 20% less than the volume of statue A

The surface area of statue B is £% less than the surface area of statue A

(Total for Question 20 is 4 marks)
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21 Express —\/—2 in the form p + \/5 where p and ¢ are integers.
V2 -
Show each stage of your working clearly.
(Total for Question 21 is 4 marks)
Turn over for Question 22
\ J
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22 The diagram shows a sketch of part of the curve with equation y = x° —

positive constant.

p
X

=V

— wherepisa

Diagram NOT
accurately drawn

For all values of p, the curve has exactly one turning point and this turning point is a

minimum shown as the point 7 in the sketch.
For the curve where the x coordinate of 7' is —3

(a) find the value of p
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23 (a) Express 2x° — 12x + 3 in the form a(x + b)* + ¢ where a, b and ¢ are integers.

The curve C has equation y =2(x +4)" — 12(x + 4) + 3
The point M is the minimum point on C

(b) Find the coordinates of M

(Total for Question 23 is 5 marks)
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24 Elliot has x counters.
Each counter has one red face and one green face.
Elliot spreads all the counters out on a table and sees that the number of counters
showing a red face is 5
Elliot then picks at random one of the counters and turns the counter over.
He then picks at random a second counter and turns the counter over.
o . . .19
The probability that there are still 5 counters showing a red face is i)
Work out the value of x
Show clear algebraic working.
X = e
(Total for Question 24 is 5 marks)
J
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25 The sum of the first 10 terms of an arithmetic series is 4 times the sum of the first 5 terms
of the same series.
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The 8th term of this series is 45

Find the first term of this series.
Show clear algebraic working.
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(Total for Question 25 is S marks)

TOTAL FOR PAPER IS 100 MARKS
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