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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to n terms, § = g [2a + (n - 1)d]

Area of trapezium = %(a + b)h

The quadratic equation —L |
The solutions of ax” + bx + ¢ = 0 where
a = 0 are given by: h
. —b +~b* - dac
2a < b >
Trigonometry In any triangle ABC
¢ Sine Rule —%— = _2___¢
sind sinB sinC
b a Cosine Rule ¢’ =5+ ¢ — 2bccos 4
Area of triangle = lab sin C
A B 2

1
Volume of cone = 3 r’h

Curved surface area of cone = zr/

A

Volume of prism
= area of cross section x length

Cross
section

A/Iength'

Volume of cylinder = 77°h
Curved surface area
of cylinder = 2zrh

B

‘‘‘‘‘‘

Volume of sphere = %mﬁ

Surface area of sphere = 47/°
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~
Answer ALL TWENTY FOUR questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.
1 80 students entered a dancing competition.
The table gives information about the length of time, in minutes, for which each student
spent dancing.
Time (m) Frequency
0<m< 12 11
12 <m <24 25
24 <m < 36 23
36 <m < 48 15
48 <m < 60 6
Work out an estimate for the mean length of time the students spent dancing.
oo OO minutes
.~4~;¢"'
BEEK . .
kS (Total for Question 1 is 4 marks)
S
0’?::
,0,}‘0:
3 &
$355%
J

3
. Turn over »



CHRHK
[929,9.0.9,
( ) B R
853 issseses
oo e
88 KRR
9% X KKK
[939:% [9,059:0.9:0
J— 9% 19000 %%
2 Solve 3(2—-4x)=5-8x 82 S8
Sh 1 lgebrai ki 55 S
ow clear algebraic working. 55 oo
S8
G
Baset £ 1 0%
[0

B

X

XA

. ba
XX
RRK

XN
S

R R

%

0t <24

b - 2y 098 s
PR RS

%%

XXX 35555
XXRR RZRLLKS
bososo TR to%o%etet
bosstete R ototototote
XS SRRXKK
%55 Sotoseseses
XXX RRXLLS
XX KRS
D00t TR Solose%et
300 Sodososetes
CXXRR ZRLLKS
XXX XX
St R SeSoto%es
R SRS
S

poosesetetet

PLOsseseses
D9SeSete D Sotototote’
XXRR ZRLLKS
XRXD XX
D9soso s Sotototote%
0 SIS
Botoreseses

55 SXXXRK
% BaSesesesess
BaSesesesess

botosetese

PRI « %

3

X =.

(Total for Question 2 is 3 marks)

% o90%,
008 10,1000 X
XK
<X o%

QAR 00 %t
SRITRKLS S,
LR, 250KKR
SRS SRR
SRR SRS
LIRKEK  SREEL
KRS 2RERI:
LRRRKKR SRS
SRR SRREL
2R, 2RI
LRLRKKR RS
QIR SRIRREL
<R 2GR
LIRRKKR RS
SRR SRIRREL
<R 2GR
LRLRKKR RS
QIR SRRREL
23RS, SRS
RILRKKR RS
LR Doasesetes
<55 5K
Ko doseseteses
Poss S

- SRS

4 DO IO %

bossss

ot
205507050,
SRS
Baset < ¥ 0%
SRR
Do omses
pooseavitet
:‘:‘v‘v‘z‘

’:“t“—
0.0‘-» %
o LK

%
L s
AKX
KRR KA
SRS XN
SRS
Poser- %!
FOROEee
098 11 ST 0% 3 %9
b0s-Leloto QI ot o2
058 ~ 1R ID oS 7, 008
S TRl % o
o055 97000! < 3
XKD SXLRRS
<X X
KHLLKR RS
SRRIEE SRR
2050505000 XXX
SRR SRR
<% <RI
IXXRRS  SXXKKS
<% X%
R KRR
XK SRXXKS
2050505000 RIS
20505050 SR e 203950 %0%
XX RRXXKS
XX RRXLKS
RS SRXXRS
<5 RIS
AR SRRKKS
< <RI
A SRXKKS
\ / %S
ReteSedode!



::z:zz:::: SRt \
R

S0 323232838585

RASKL LKL . . .

13 Useruler and compasses only to construct the perpendicular bisector of line 4B

RIRKK 888 . .

SR Sy You must show all your construction lines.

oo oo
Potorititels
XS

€Y

955 % %

S

S

S

.o 0208 %07

P N

S SRS
SRS

%] Po%ete <!
MM S

3 o

LR KX
SRLLRR RLLLLR

KK Dotetototet
KRKEKK KKK

SRK SRS A

KK

0
XKL
totl
X
XL
&8

0
0!
:::
R

o5
b0

RRXKKS
<X

S
pe2ee

OO
X
A
2
X

KRS

%0%%
ofolotets

OO
prese2es
%
%
%
doo%s

RS
prose-aates
SRRES
S
SR
S5 Tevale!

R, SRS

SOOI Poosl  Ased

SRS b2}

S 5 0 N

020 JOS TR

S92 %92 S S

SSRIERK KXW

o SKREERRS
S S
SRS
SRS
b2 & %)
09%8..a%¢

9e%%

$909%6%%
SN
|

,.
oS teaterasazetatedosed
IR

% DO o 0
3
TR oot o
020, ot TR oo~}
" - )
> 2
o4 -
SRRRS S
KK 2K
SRK KKK
G SRR
SRR SRKKKK
K Sodetotode!
2K SRKK,
SRR R
etotetels SKKKK
o tetotetel Sotetotede!
KERREK RIS
Sototetels SRKEKK
2K Sotetotode!
KIRREK LIRS
ototetes SRKEKK
dSetotetel Sotetotede!
KERREK LRI
Sototetels SRKEKK
dotetodes dotetotode!
KERREK LRI
SRS SRS
S5
- LIRS
SRS,
SBRERS
Sk
SOPES
S5
Do )
LS

196%6%0%%
o
LI
P ES <
L ket
X
XX

%%

66
SRRRELRS

’:’(’v""
%
prost i 1
:::1 (TOtal fOl‘ Questlon 3 1S 2 markS)
&8
S Ko
XX KK
=
g SR
o0l TN
¢ -
—
A SIS
LA S e
¥ SO
T
X 2038:=-400
BB o
X AR
oS0 to¥s QM 5
IR
X RO s 5
956 4. oSe TR oYl & o5
205 telosel 2900039
19005 39, SRS
s ~ 10 200 4%
o base; o
X < B
SRR SRBILS
SRR SRS
3RRRS RRERS
KKK RS
SRR XXX
RIS RRERRS
KKK RS
SRR SREXRRS
CXXRIS RRERS
20003033 D o Soetee!
CRRRKS SRERRRS

5
. Turn over »



7

4 The diagram shows a pentagon.

-

Work out the value of x

Diagram NOT
accurately drawn

(Total for Question 4 is 3 marks)
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5 In abox, there are only green sweets, orange sweets and yellow sweets.
There are 280 sweets in the box so that
the number of green sweets : the number of orange sweets =2:3
and
the number of orange sweets : the number of yellow sweets = 1:5
Work out how many green sweets there are in the box.
(Total for Question 5 is 3 marks)
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6 Shane bought a car.

The amount Shane paid for the car was $32 000

Theresa also bought a car.

To pay for this car, Theresa paid a deposit of $18 000 together with 14 monthly

payments of $1160

Theresa paid more for her car than Shane paid for his car.

(a) Work out how much more Theresa paid as a percentage of the amount Shane paid.

Kylie bought a van.

After 1 year, the value of the van was $39 865
During this year, the value of the van decreased by 15%

(b) Work out the value of the van when Kylie bought it.

(Total for Question 6 is 7 marks)




( )

7 Some members of a library were asked to name the type of book that they each liked to
read the best.

One of the members is chosen at random.
The table shows information about the probability of the type of book that this
member answered.

Type of book comedy romance mystery thriller

Probability 0.24 0.40 3x X

48 members answered comedy books.

Work out how many of the members answered mystery books.
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(Total for Question 7 is 4 marks)
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8 The diagram shows a triangle ABC inside a semicircle.

50°

A

A, B and C are points on the semicircle.
AB is the diameter of the semicircle.

Angle ACB = 90°
Angle BAC = 50°
AC=18cm

Work out the perimeter of the semicircle.
Give your answer correct to 2 significant figures.

Diagram NOT
accurately drawn
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2
12 32 x3° =3"

(a) Work out the value of m

5710 . 574 — 5n

(b) Work out the value of n

13 Expand and simplify 3x(2x — 5)’
Show clear algebraic working.

(Total for Question 12 is 2 marks)

(Total for Question 13 is 3 marks)
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14 (a) Complete the table of values for y = —| 5 ——
0.5 2 3 4 5
3.1 24 1.9
1)
. 2 1
(b) On the grid, draw the graphof y = —|5—-—| for 0.5 <x <5
X X
T T ] HENEEE HHE
4 5 X
(2)
(Total for Question 14 is 3 marks)
J

15

Turn over »



-
15 Here are 9 cards. Each card has either a number on it or a letter on it.
Tomas is playing a game.
Tomas takes at random one of the cards and keeps it.
Tomas then takes at random another card and keeps it.
(a) Complete the probability tree diagram.
First card Second card
number
number
letter
number
letter
letter
(2)
.
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(b) Work out the probability that each of the two cards has a number on it.
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(c) Work out the probability that there will be one card with a number on it and one
card with a letter on it.
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16

Here is a shape formed from two triangles ABC and CDE
ACD and BCE are straight lines.

B

AC=24cm BC=3lcm CE=19cm CD=16cm
Angle BAC = 64°

Work out the length of DE
Give your answer correct to 3 significant figures.

Diagram NOT
accurately drawn
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(Total for Question 16 is S marks)
17 y is inversely proportional to Jx
y=c"* when x=c” where c is a positive constant.
Find a formula for y in terms of x and ¢
Give your answer in its simplest form.
(Total for Question 17 is 3 marks)
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18 The function f'is such that f(x) = < where x #0 and £ is an integer.

(a) Express the inverse function f' in the form f'(x) = ...

2 —3x* where x#0

3x
- X

The function g is such that g(x)

The function h is such that h(x) where x #2

(b) () Find g(=2)

(i1) Express the composite function hg in the form hg(x) = ...
Give your answer in its simplest form.

(Total for Question 18 is 4 marks)
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19 The acceleration, a, of an object is given by

where

v =45.23 correct to 2 decimal places
u = 5.12 correct to 2 decimal places
t = 8.5 -correct to 2 significant figures

By considering bounds, work out the value of a to a suitable degree of accuracy.
Show your working clearly and give a reason for your answer.

(Total for Question 19 is 5 marks)
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20 The rad f ht 1 lind SRS L8
€ radius or a rignt circular cylinder 1S x cm. oo 0500%00%%
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The height of the cylinderis | — — x |cm. T 2
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The volume of the cylinder is ¥cm’
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Find the maximum value of V'
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21 The diagram shows the cross section of a circular water pipe.

OABC is a sector of the circle, centre O

The water flows at 14 cm/s in the pipe.

Give your answer in cm’ correct to 3 significant figures.

Diagram NOT
accurately drawn

The shaded region in the diagram represents the water flowing in the pipe.

Work out the volume of water that has flowed through the pipe in 3 minutes.
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22 The first term of an arithmetic series is (2¢ + 1) where ¢ > 0 5
. . . . . %
The nth term of this arithmetic series is (14 — 5) 23
The common difference of the series is 3
The sum of the first n terms of the series can be written as p(gf — 1)" where p, ¢ and r
are integers.
Find the value of p, the value of ¢ and the value of »
Show clear algebraic working.
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23 ABCD is a kite.

AB = AD and CB = CD

The point B has coordinates (k, 1) where k is a negative constant.
The point D has coordinates (8, 7)

The straight line L passes through the points B and D
The straight line L is parallel to the line with equation 5y —3x =6

Find an equation of 4C
Give your answer in the form px + gy =r where p, g and r are integers.
Show your working clearly.
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24 OAED is a quadrilateral.

Diagram NOT
accurately drawn

2a

— — —>

OA=2a OB=2b DE=7a+3b

AB:BD=1:2

The point C on 4B is such that OCE is a straight line.

Use a vector method to find the ratio of OC: CE
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