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International GCSE Mathematics
Formulae sheet — Higher Tier

Arithmetic series

Sumtonterms, S = 2 [2a + (n = 1)d]

The quadratic equation

The solutions of ax? + bx + ¢ = 0 where
a = 0 are given by:

—b £+b* — dac

2a

X =

Area of trapezium = %(a + b)h

< ™ >

Trigonometry

In any triangle ABC

Sine Rule a __b ¢

sind sinB sinC

Cosine Rule a? =b? + c?-2bccos A

Area of triangle = %ab sinC

Volume of cone = %m*zh

Curved surface area of cone = 77/

A

Volume of prism
= area of cross section x length

Cross
section

length

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

Volume of sphere = %ms

Surface area of sphere = 47r?
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~\
Answer ALL TWENTY ONE questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.
(@) Simplify g¢®x g*
Frgt et 9" Q.
(1)
(b) Simplify k2 + k3
0 .
E— - kln 3 _ k?’ k:} @
S
k (1)
(c) Simplify (3cd*)?
Ga") = 7'xtxa™ O
= 9=t xd?
- 2%
ed* @) 9c’d®
(2)
(d) Solve the inequality 4x +7 > 2
xt+t1 > 2
4 > ) 3
yx 7 2-1
yx > -5
4 .
x> -2 x> -2
« (O A
(@)
(Total for Question 1 is 6 marks)
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The table shows information about the lengths of time, in minutes, 120 customers spent
in a supermarket.

Length of time (L minutes) Frequency
20<L <30 6
30<L <40 26
40<L <50 31
50 <L <60 40
60<L <70 17

N

VARN/ANNV/ANRN/A

(@) Write down the modal class.
g cass with hghest freq,uen(,j
50 ¢L < 6o @

(b) Work out an estimate for the mean length of time spent by the 120 customers in the

supermarket. sum of
medion * Fequeny

totu | f‘rtqup,nog

(25%6) +(36x26) +(%5x31) + (55 x%0) + (65 x13) ®

mean =

Mean -

120

1

156 + alp + 1396 + 2200 + o5 (1)
120

) ) - ks
(20 (D @

....................................................... minutes

(Total for Question 2 is 5 marks)
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Diagram NOT
accurately drawn

58°

B A

The diagram shows a parallelogram ABCD and an isosceles triangle DEF in which DE = DF

CDF and ADE are straight lines.
Angle BCD = 58°

Work out the size of angle DEF.
Give a reason for each stage of your working.

angle ADC * 180 -58°
ENTINO
(co-intesior angles add up o 8o (1)

angle EDF = angle ADC ~ 121

{
( Verhooly opposite angled are eqpd )

180°-122 59 L/Uaase, angles i 1505C1eS are the Sanme )

O,

angle DEF -

- 29°(1)

(angte_s in Jmang\e adds up to 180°) @

(Total for Question 3 is 5 marks)
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4 Andreas, Isla and Paulo share some money in the ratios 3:2: 5

money that Andreas receives.

Andreas buys a video game for £48.50 with some of his share of the money.

bought the video game.

Lok - Mndreas = 3%

\sla ~ X

Paulo = 5%

$16

$1a Q)

I

oGoxt 2% - 3%

K

Aadreas has 3% —> 3x§ 1
k5T ()

" Money Mndeeas has offe/ buying video Game -
5% - $48:50 ()

: ig\r;o@

£

The total amount of money that Isla and Paulo receive is £76 more than the amount of

Work out how much money Andreas has left from his share of the money when he has

8.50

(Total for Question 4 is 4 marks)
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( )

5 Himari’s annual salary is 3130000 Japanese Yen (JPY).
She gets a salary increase of 4%

(a) Work out Himari’s salary after this increase.

2130 000 + *_ x 3130 000 (p
100

- 3130 000 + 125 200 (1)

= 3155 200 0)

3 256 200

Kaito bought a car.
The value of the car when Kaito bought it was 750000 JPY.
At the end of each year, the value of his car had depreciated by 15%

(b) Work out the value of Kaito’s car at the end of 3 years.
Give your answer correct to the nearest JPY.

(nial value - 150 000 JPY

End of year | = 85 350000 JPy = 62F 500 IPY (U
100

85 . ¢3¥s00 Py = 5w 35 9Py (D)

1:
Ena of year 00

35 x oy 835 3PY 7 460 594 IPY (D)
log

Eho‘ O‘F(JMY 3

(Total for Question 5 is 6 marks)
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6 The line L is shown on the grid.

-

4 (2.4

Find an equation for L.

\1-in+ercep+ = -2

t] = ’3 x-2

(Total for Question 6 is 2 marks)
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4 )
7 The diagram shows a right-angled triangle.

Diagram NOT
accurately drawn

3.4cm

4.7cm

Calculate the value of x.
Give your answer correct to one decimal place.

o 34 om
Yan 2 -

{1 om

35 .9

X=..

(Total for Question 7 is 3 marks)
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The diagram shows an isosceles triangle.

Diagram NOT
accurately drawn

Work out the area of the triangle.

By using Py’rhagum;" Thwrem -

g5

cJeeas © 4

- e um ()

freq of triangle - LI bdst & hngH
A

—:'}:r&m‘\x?-'a*m@

"

2
3o im (D)

(Total for Question 8 is 4 marks)
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9 The diagram shows a solid cylinder with radius 3m.

F=3m Diagram NOT

—_—>
0 w accurately drawn

(o2 >
ISR
T

QR Tl
S
PRXL
=

3 . ) 2
§:§::::§ The volume of the cylinder is 72z m® Volume of ujhndu = It h

5555 Calculate the total surface area of the cylinder.
X - - - gn -
s Give your answer correct to 3 significant figures.

"

KIS 2 (::)
o Volume = 2R = Tx3 x| U

g 2
CE he 225 L gw @
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(Total for Question 9 is 5 marks)
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Number of minutes late (L)

Frequency

O<L<10 10
10<L <20 16
20<L <30 44
30<L <40 29
40<L <50 15
50<L <60 6

(@) Complete the cumulative frequency table below.

Number of minutes late (L)

Cumulative
frequency

O<L

N

10

0

O<L

N

20

26

O<L

N

30

10

O0<L <40

N

a9

O<L

N

50

Wy

O<L

N

60

120

10 The table shows information about the number of minutes each of 120 buses was late last Monday.

1)

12
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(b) On the grid, draw a cumulative frequency graph for your table.

A
120

T S 5 1 O A

Gt ——— — — - — —

Cumulative
frequency 60

40

20

e e — ——

1;:-_— o . g o o —— o e ——— a— a—

db_-:_'—.—_-__.-—-_—-—-_——.-——

N

o
»~
I

0 10 30 40

Number of minutes late

50 60

(2)
(c) Use your graph to find an estimate for the interquartile range.
Q> L x120 = 3ot Q.s=%>‘m°’q°‘"1
= 22 (fam graph) @ : 3¢ (fom gaph)

QR := Qs -G minutes
L 26-22 = 4 0, (2)

(d) Use your graph to find an estimate for the number of buses that were more than
48 minutes late last Monday.

More than 4€ minufes = 120 -1l 2 @

:g®

(Total for Question 10 is 7 marks)
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2
11 (a) Simplify fully (8e%)?
2 2 1)
(8e5)* - 8° =€
= 4 X e
10

(b) Express % in the form ay" where a and n are integers.

(c) Solve XZ2 5= ¢
3 4

Show clear algebraic working.

4% -2 5 3% a3y =6 ()Y
((3) . )

(41-2)xq -(5-3%)53 - bay=x3 @

6x -8 -15+qx = ?2@
as O

x=£=3-8®
25

"

25 %

(Total for Question 11 is 8 marks)
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X

12 Given that % =81

find the value of x.
Show clear algebraic working.

q?al . (31)31

36*

3'4

oo

23 s — 3 =3O

wx-62%
_.gx =

x =

4@
-0

(Total for Question 12 is 3 marks)

.. 15
13 Use algebra to show that 0.681 = >

Let x : O.Bél
lox = 6-8I
100 x = G8.18

100x - X 68 18 - 0.651 Q)

G9x = 635
x: 615
a9 @

15 (shown)
22

(Total for Question 13 is 2 marks)
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2 pa B 2y
14 &= {integers x such that 10 < x < 25} % 1q
A={x:x <18} 20
B={x:13<x< 22} 2
(@) Write down n(A) 23 25
{
oAy e e 3 8 ....... O .............
(1)
(b) List the members of the set (A U B)’
&\ Is not in Mor B
22,23,24 25 (1)
(2)
(c) List the members of the set A’ ~ B
\-’ is notin A and is'n B
18,19,20,24 (D
CcA CcBandn(C)=5
(d) List the members of the set C
13, 04,15 16,17 (D
(1)
(Total for Question 14 is 6 marks)
\ J
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( R
5—-2x

15 Make x the subject of y =
x+3

§-2%

.
N

(+3) = 5-2%
x+3y 2 85-2x ©

nt3

(&\.C

yx+ax =3 -3Y ©
x(yt+2) - 5-3y®

yr2 @

o
o
o%
%
:
KX
%%

Nooosede!
N

QRGO
SRR
CREA
TEXERY
ORKIRS

<
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16 Solve the simultaneous equations

xy-y2=8 —@
X=2y=1

Show clear algebraic working. X =¥y — @

substitute @ o © -
g O

39*691-31 <8

5¢°+39-%8:0()

2
3(1t24)y - 4 =

(L=l
(1]

-3+ |3-u(s)(-8)

2(5) ©
. -3t 19

-

10

-8
. - s —
% 3 , Y= and xX:— , Y- 5

(Total for Question 16 is 5 marks)
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17 The diagram shows a rectangle.

— (Xx-Hom — Diagram NOT
accurately drawn

& X1
KKK
:0‘*‘%“0

e (3x + 2)cm

55 The area of the rectangle is Acm?

S35 Given that A < 3x + 27
S5 find the range of possible values for x.

50
i hrea of rectangle = A = (2% -4)(3x+2)

2
S A: bx-8x-~-8

Given = A< 3xtat

Coxtogr-s < 3xt2t (O
%0

'&fﬁﬁﬁfoo
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X -Wx-35¢o (1)
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18 The diagram shows cuboid ABCDEFGH.

E F
Diagram NOT
H i < accurately drawn
4cm o -—-35(--=
.-'D #t ¢
AC

A 5cm B
AB =5cm
AH =4cm

The size of the angle between CH and the plane ABCD is 35°

Calculate the volume of the cuboid.
Give your answer correct to 3 significant figures.

(O End length BO

4 om
) [ Mg, = BC
fan 357+ oo ) (® Volume = 4 x5 x
o
AC = 4 ,
tan 35

<53 on (1)

2 2 i
AC z A’6+BC

ac: RC-AB

BC: 6H -5

g Js17-5" O
236 .

Volurme 0f wuboid 4 x§ x .36 ©
. 563 (O

(Total for Question 18 is 5 marks)
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19 OAB is a triangle.
—> —>
OA =a OB =b

The point C lies on OA suchthat OC: CA=1:2
The point D lies on OB such that OD : DB =1: 2

Using a vector method, prove that ABDC is a trapezium.

- e
Ag:Ao’rOB

-_qﬂ+l3®
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> -
+ since A8 and O are parallel,

3

ARDC 1S a Trapezium. @
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(Total for Question 19 is 3 marks)
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20 A bag contains X counters.

There are only red counters and blue counters in the bag.

There are 4 more blue counters than red counters in the bag.
Finty takes at random 2 counters from the bag.

The probability that Finty takes 2 blue counters from the bag is %

Work out the value of X.

Show clear algebraic working. bl b
btr = X b-rth w2
bib-y < X boy =¥ b B
ab-y = X 7 R
B
O R
b b-1 \ . 3
(1b~l:)(ab-s) 8 @
8b(b-1) = 3 (2b-4)(2b-5) R

8b -8b = 3(4b-lob ~8b+20) (])
80 -8b = b ~-54b +60
llbl-sbz-sqbrsbﬂ,o 10
b - UGb +66 =0

1b’-23b 430 =0 4D
(25-3)(b-16) =0

b3 or b:lD

substitute b valueg info (b-4 =x)

2 (%)' k= X Ve
% < -\ (not pessiple )

X has t be positive Integers

a(fo) -4 = X

x:K@ ................................................

(Total for Question 20 is 5 marks)
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21 The function fis such that f(x) =5+ 6x—-x> for x <3
(@) Express 5+ 6x —x? inthe form p — (x — )?> where p and g are constants.
a
XGRS G,1)
~(2'-ex-5)
2
- [(x-3) -9 -5] 0]
2
-(2-3) +1y
2
% - (x-3 = =3 T
° 'l‘ ( ) (i) VV'\efe P ll ) CL (2)
(b) Using your answer to part (a), find the range of values of x for which f-1(x) is positive.
2 f -
f(x) = 1y -(x-3) Range of f (%)

L 9'43
Leb £(x) =y = y=W-(x-3) O

Bnd X 0 terms of Y
Y=y - (x-3)°
gl - (@-3)
(x-3) = 14y
x-3 W=y
x -3ty

1(4('1.) >3- Jlg-n — Since Yy Should be &3
(D)

-
it f) >0
3- |y-x >0® 3-Jy-» <3
3 ) "q_% Of O S qu-l

9 >1iy-x =
r>s 2R

(Total for Question 21 is 7 marks)
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