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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to n terms, S, = 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
L —b +\b* — dac
2a < b >
Trigonometry In any triangle ABC
¢ Sine Rule —%— =2 __¢
sin4 sinB sinC
b a Cosine Rule &= b*+ ¢* —2bccos A
Area of triangle = lab sin C
4 : B 2

1
Volume of cone = = 77°h

Curved surface area of cone = v/

A

Volume of prism
= area of cross section x length

Cross
section

A/Iength'

Volume of cylinder = 7°/
Curved surface area
of cylinder = 2zrh

aaaaaa

4
Volume of sphere = EW3

Surface area of sphere = 477°

N
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DO NOT WRITE IN THIS AREA

Answer ALL TWENTY SIX questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.

1 Show that 2i><3§:9g
5 7 5

(Total for Question 1 is 3 marks)

2 The weight of a giraffe is 1178 kg, correct to the nearest kg

(1) Write down the lower bound of the weight of the giraffe.

(i1)) Write down the upper bound of the weight of the giraffe.

(Total for Question 2 is 2 marks)

3
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3 (a) Factorise fully 84m — 20m

(b) Solve 4x—9 = 1X=©

Show clear algebraic working.

(Total for Question 3 is 5 marks)
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Diagram NOT

accurately drawn

63 cm
27 cm
—
wem
Work out the value of w
Give your answer correct to 3 significant figures.
W e
(Total for Question 4 is 3 marks)
J
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5 A bag contains only blue counters, green counters, red counters and yellow counters. % ;
Danny takes a counter at random from the bag. : :b:"
0\
The table gives information about the probabilities that he takes a blue counter or a o
green counter or a red counter or a yellow counter. ' 3 :
E\
Colour blue green red yellow ;\
Probability 0.45 0.31 Sx X -
E\
T
There are 400 counters in the bag. -::;-\
m
. '::>-'\
Work out the number of red counters in the bag. 3555
e
SRR
5
&
oo
(Total for Question 5 is 4 marks)
\ J &5



 DONOTWRITEINTHISAREA DO NOTWRITE INTHIS AREA

DO NOT WRITE IN THIS AREA

4 )
6 & = {10, 11,12, 13, 14,15, 16, 17, 18, 19, 20}
A = {factors of 60}
B = {even numbers}
C = {multiples of 3}
List the members of the set
(i) 4
1)
(ii)BuC
1
(i) AnC
1
(Total for Question 6 is 3 marks)
7 The density of a block of cheese is 1.75 grams/cm’
The volume of the block of cheese is 200 cm®
Work out the mass of the block of cheese.
........................................... grams
(Total for Question 7 is 2 marks)
. J
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8 The diagram shows a semicircle.

B
Diagram NOT
accurately drawn

A 0

AOC is the diameter of the semicircle.
The semicircular arc ABC has length 37 cm

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

(Total for Question 8 is 4 marks)
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9 (a) Factorise x* + 2x — 48

_ DONOTWRITEINTHISAREA

(b) Hence, solve x> +2x —48 = 0

(Total for Question 9 is 3 marks)

555558\ y
9
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10 2—16 % 27 — 2x

(a) Find the value of x

3% +32 =3
(b) Find the value of y

(5¢)" =s5"

(c) Find the value of m

7" =1
(d) Find the value of n

(Total for Question 10 is 4 marks)
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11 The diagram shows triangle ABC

Diagram NOT
B accurately drawn

D
<

42 cm

D is the point on AC such that BD is perpendicular to 4C
AB =15cm DC =42cm
angle BAD = 36° angle BDC = 90° angle BCD = »°

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

(Total for Question 11 is 4 marks)

11
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12 The straight line L has equation 4y — 10x—-5=10
(a) Find the gradient of L

(b) Find the coordinates of the point where L crosses the y-axis.

(Total for Question 12 is 3 marks)
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13 Emily takes a driving test.

The probability that Emily passes the driving test on her first attempt is 0.6

If Emily fails the driving test on her first attempt, then the probability that she passes on
her second attempt is 0.7

If Emily fails the driving test on her second attempt, then the probability that she passes
on her third attempt is 0.85

(a) Complete the probability tree diagram.

first attempt second attempt third attempt
................. pass
................. pass
fail
................. pass
fail
fail

(b) Work out the probability that Emily needs exactly three attempts to pass the
driving test.

(Total for Question 13 is 4 marks)

13
= NN D R O
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14 (a) Express 8 4y sa single fraction in its simplest form.

3)
(b) Expand and simplify 3x(2x — 1)(x + 4)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA (3)
. (Total for Question 14 is 6 marks) y
14
V) O o
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15 (a) Factorise 9m* — 25

DONOTWRITEINTHISAREA

Given that M ="
Jr

(b) work out the value of n

(Total for Question 15 is 5 marks)

o<
L5
v
o oo
i
E .\:\
: \.
=
=
F <

O o3
=
O

s L )
15

oerm MR O D A O
P& 16 47 A®01 5 2 8 Turn over




( )

16 The diagram shows a shape. L

(x+1)cm

Diagram NOT
3cm accurately drawn

(x+9)cm

[ 1 []

(2x+5)cm

VIHY SIHLNIZLIMION OG

The area of the shape is 169 cm®
(a) Show that x* +10x — 68 = 0

3)

S8
RS
S
X
,,«'/\
ho0Swem 5058
e
SR
botareri 1
SO
Koy
SRS
/.‘R

KR
P

o
ST
S0
oS8
.‘.m S
i:\\ >//\
:.i::x/ /\

(b) Work out the value of x
Show your working clearly.
Give your answer correct to 3 significant figures.

SRR

(Total for Question 16 is 6 marks)
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17 OAD and OBC are sectors of a circle, centre O

The radius of sector OAD is 3x cm
The radius of sector OBC is 5x cm

angle BOC =120°
The area of the shaded region is 300z cm’

Work out the value of x
Show your working clearly.

Diagram NOT
accurately drawn

(Total for Question 17 is 4 marks)

L
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18 Here are 8 cards.

There is a number on each card.

Gordon puts the 8 cards in a bag.

He takes at random a card from the bag and does not replace it.

Gordon then takes at random a second card from the bag.

Calculate the probability that the number on the second card is 3 more than the number

on the first card.

(Total for Question 18 is 3 marks)
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19 Here are six graphs.

Write down the letter of the graph of

(1) y =sinx

(i) y =tan x

(Total for Question 19 is 2 marks)

19
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20 60 students were asked if they study French (F), German (G) or Italian (/)
Of these students

32 students study French

24 students study German

27 students study Italian

16 students study French and German
15 students study German and Italian

The incomplete Venn diagram gives some more information about the languages the
60 students study.

(a) Work out the value of x

(Total for Question 20 is 5 marks)
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21 The diagram shows triangle ABC
B
Diagram NOT
accurately drawn
13cm
62° 47°
4 C
Calculate the area of the triangle.
Give your answer correct to 3 significant figures.
................................................. cm?
(Total for Question 21 is 4 marks)
J
21
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22 Express 4x° + 8x — 9 in the form a(x + b)2 — ¢ where a, b and c are integers.

(Total for Question 22 is 3 marks)

. J

NN DO o
P 8 1 6 4 7 A 0 2 2 2 8




oo
b9%

posotes
B
ototototots

&

(X
&
029
%!
288

XX
9%
RS

.000
x

2
5%

XX
6%

ootois
SIS
S

RS
%5

%

A

Y~ o

X
o

05X 55
G
fogel 44 959"
< <

OO
Detatetetetetetets
XK

BT

TRAIRS

betetotototets

X
XXX
0%}
Q’_
g XX
%!

o%!
0)

XX

3%

00.00

T

A

% ‘0
%%

o%
o5

X
XX
i
O
XX
%!

OGRS
proseteseterss
%

%5

55

2500038
KKK
R
petetes

9%
2%
-
<
"
e
,0 QR
R
oo

QL
%ﬂﬂggg
5

XKKIHR
:::::% Qst J
00

0&0
QIR
=

%5
o
<

e N
23 The incomplete table and incomplete histogram give information about the times, in
minutes, that some adults exercised on a bike.
Time (¢ minutes) Frequency
10 <t <15 10
15<t<25
25 <t <40 45
40 <t < 60 24
60 <t <70
A
Frequency
density
0 >
10 20 30 40 50 60 70
Time (minutes)
Using the information in the table and in the histogram,
(1) complete the table,
2
(i) complete the histogram.
(2)
(Total for Question 23 is 4 marks)
\ J
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24 [In this question 1cm =1 unit on the x-axis and 1cm = 1 unit on the y-axis]
PQORS is a rectangle with sides PO, OR, RS and SP

The point P has coordinates (-3, 7)
The point Q has coordinates (n, n + 4) where n > 0

Given that PQ = J68 cm

find an equation of the line that passes through Q and R
Give your answer in the form ax + by + ¢ = 0 where a, b and c are integers.
Show clear algebraic working.
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(Total for Question 24 is 6 marks)

Turn over for Question 25
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25 The diagram shows a prism ACDEJFHI

Diagram NOT
accurately drawn

HT ..................... LJ,

’
’
’
’
’
’
’
2.

CDIH is a rectangle.
ACDE is a trapezium.

B is a point on AC and G is a point on F'H such that
BC = ED =GH =JI BA = GF
CD =36cm DI =15cm GD =89 cm angle GEF = 30°

Work out the size of angle HDF
Give your answer correct to 3 significant figures.
Show your working clearly.
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(Total for Question 25 is 5 marks)

Turn over for Question 26
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26
27x % 3n+6 B 6_x
94—n 2x
Express x in terms of n
Show your working clearly and simplify your expression.
X T e
(Total for Question 26 is 3 marks)
TOTAL FOR UNIT IS 100 MARKS
L J
28

O .




