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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 = ,c
smd smB 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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4 )
Answer ALL TWENTY THREE questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.
1 Brendon, Asha and Julie share some money in the ratios 3:2: 6
The total amount of money that Asha and Julie receive is $36
Work out the amount of money that Brendon receives.
Asha and Julie : 246 = §
%6 = %5 O (1 pact = 4&5)
Brendon : 3x 4.5 = § 13.50
13. 50 @
(Total for Question 1 is 3 marks)
2 Show that 3l X 2é = 8z
5 8 5
Convert Yo improper Lunchions
- 3
(RN R L
V) $ 4o
_gle=s k
4o- % 40/ 33¢
220
=382 () 16
S
(Total for Question 2 is 3 marks)
J
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3 (a) Make a the subject of d =g + 2ac
d = 9+ 2ac

0{—@ 2ac ®
2a = d-9

o
d-9
290

(b) Factorise fully 9ef'— 12f

4

S
(!

Qef- 124
f(9e-12)
3f (2e-4)

(c) Expand and simplify (x + 2)(x — 5)
A NN
(xt+2)(x-5)
\~=:f,zﬂ

x* -6x+ 2% — 10 @

U

\

w-2% -10

4 7
(d) Simplify fuly ="

n5

hx n t+? -5 ¢

n S

(Total for Question 3 is 8 marks)

P 5 8 4 4 3 A 0 4 2 4

OG0
S0

OO
S
“yauy
08

<
35
S
0029s
SRS

<
KK
“%
5

0% Fallg%9?
PIO%0 >~ 104
o
[0 0 05%%
Jossssssases
SRS
R
&5&&&
§§§§§
SRR



&
::’Q&:&‘»’o’
R

X XXX M

o o <4 S
R R S RTINS
R RIS

KKK KAX
SIS
S

LIRS

298

25

0%%””0
EHIIIRLIER

00
e
L
265!

O
5
R

S
3
9% e
SRR
SR
KIETRK
TN
SRS
SRS
oS! v-ele%s
KA
KB
XGRS
SESTK
N
SIS
-
Po%
(%
IEL
2%S
3K
SRS
KL
KR
K

%

KR
D04

9%

XXX
L8
5

L
IS

<
5
%
<
%%
KR

XX
ﬁ%&O:’O‘
K ICRK KKK
R

o
S
:‘:’
&

:‘:’:
555
.:.:.
K

%
<
%
<
9%

o
¢
o
::
0t

PhysicsAndMathsTutor.com

-
4 B={b, I, ue}

G={g,revy}k

W={w, h,i, t, e}

(@) List all the members of the set

() BUG

BUG = b,‘,U,C:g,"’:‘ﬂ‘i

(,amb'm@ He two Sets ‘i'OCje‘HnBr
(i) Wn G’
u,wh

6' - {b,L
w = {w,

j
wnG = Lwhi k]

Serena writes down the statement BN G "W = g

(b) Is Serena’s statement correct?
You must give a reason for your answer.

(Total for Question 4 is 3 marks)
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5 The diagram shows Yuen’s garden.

Yuen has 12 boxes of grass seed.

Show your working clearly.

Area OF semicyrcle =

Area of semitirde =

his tﬂardfvﬂ- ke only

«— >
7.2m

The garden is in the shape of a semicircle of radius 7.2m.
Yuen is going to cover his garden with grass seed.

Each box of grass seed contains enough seed to cover 6 m? of the garden.

Has Yuen enough grass seed for his garden?

Wr™

—_

2

118 ("'"2-)1 . %lyzwm’ @

e
2

Amount of grass seed = 12x6 = F2m* @

‘f\ﬂl,s {’,nougl’\ 3r0¢5; Sgea{ ‘l’o

Cover F2m? which is less than $1-43m*. @

Diagram NOT
accurately drawn

No Yuen does nat hove Pmaugh 9rauss seed for

(Total for Question 5 is 3 marks)

P 5 8 4 4 3 A 0 6 2 4

RO
2R
a0 E e
g
@%%%“&
KB,

XA
202

%
RS
.Q%&'v
REERKEL,

<

S

i
vove
258

<5
e
s
o
<5
5

RO
KR
\]
S
S

3
QKRR
RERRS

KKK ARG KIILEAKIKK

R RRRERRRIHK

< PSSR GGG ICIKRELCSIK KL R
%

A IR

O
LXK
£
K
%S
9%

9%

%
<

NS
s vsrasncorseasnsnisen
NSO
ST NP N
o Sootesedore?
CORRASLLSS

XCIEAA
N
as
O
L3

5% = 004
S
K
[0 0 05%%
Jossssssases
SRS
R
55555?
KL

‘:”.’
K
K
8



PhysicsAndMathsTutor.com PMT

( )

6 Solve X2 —5x—36=0
Show clear algebraic working.

L G9x - %6 =0

W ®(7L—q)[’l-\'q’) =0

boScenetes
fote: s
SPe

r
<

2 1-9= 0 or  kth o)
+ =9 L
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(Total for Question 6 is 3 marks)

o
QR

©= | 7 In asale, the normal price of a hat is reduced by 15%
K The sale price of the hat is 20.40 euros.

B
N

Work out the normal price of the hat.
100 -5/ = $54

Convert Yo decimal = %G A = 0-%S

—

(0o

Sale priCe = lital price x 095

20-40 = Witial price X 0-%9

Wnitial price = 200 (53
% 0‘35

s

o

K

S S (

oot =%t ;2

%ﬁ'ﬁ% t‘

Tt = AU eurdS euros

5 (Total for Question 7 is 3 marks)
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8 5 children are playing on a trampoline.
The mean weight of the 5 children is 28 kg.

2 of the children get off the trampoline.
The mean weight of these 2 children is 26.5kg.

Work out the mean weight of the 3 children who remain on the trampoline.

Total weight of & children = 5% 2% = 140 kg @

(!

Total weight of 2 children = 2% 265 = 53 kg

(t
|

Total weight of 2 children = 4o - 53 = 8tky

Mean We,'m"H of 3 dhildren = E
N0

(Total for Question 8 is 3 marks)
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Pablo made a solid gold statue.

He melted down some gold blocks and used the gold to make the statue.
Each block of gold was a cuboid, as shown below.

1.5cm scm

+“—>
2cm

The mass of the statue is 5.73 kg.
The density of gold is 19.32g/cm?

Work out the least number of gold blocks Pablo melted down in order to make
Show your working clearly.

Volume of 6)0ld] blocks : 2x L5x % = 24em® @

d

Mass of 9010( o{ensi{g x volume

\

19-32 x 2y

= L%&G%? @
Convert ‘rok@ = 6-46369% L{j

f]

573

-

0-462(0¢%

.35 .. ()
AN

Number of Caold blocks needed

l

ound up the
S i)

(Total for Question

Diagram NOT
accurately drawn

the statue.

valu e

9 is 5 marks)
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10 The diagram shows a regular hexagon, ABCDEF, and an isosceles triangle, GHJ.

E D J Diagram NOT
accurately drawn

(X +5)cm

A (x— I)em B G (2x —3)cm H
The perimeter of the hexagon is equal to the perimeter of the triangle.

Find the length of each side of the hexagon.
Show clear algebraic working.

()

Perimeter of hexao)on Perimeter of trangle

Clxoy) = (2x-3) +2(n+5)
®Q7(_-C, = 2x-3+2xtlo
@ bx -6 = L&x-t?@
16 ()

|3

4l

6x- U

1l

21

e

(Total for Question 10 is 5 marks)
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11 The weight of a cat is 4.3kg correct to 2 significant figures.

(@) Write down the upper bound of the weight of the cat.

(b) Write down the lower bound of the weight of the cat.

G=e—f

e = 17 correct to the nearest integer
/= 9.4 correct to one decimal place

(c) Work out the upper bound for the value of G.

Upper bound of G

|l

upper bound € - lower bound §

Upper bound of G 1+5 - 9.35 (D)

g -15

[{]

(Total for Question 11 is 4 marks)
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12 The cumulative frequency graph gives information about the waiting times, in minutes,
of people with appointments at Hospital A.

A

60

50

40

Cumulative
frequency

0 Sy B e

20

10 ]
|
|

-, — . ——— — — ——

0 10 1 20,3 1930 40 50
Waiting time (minutes)

(a) Use the graph to find an estimate of the median waiting time at Hospital A.

houf of 4
Cumulative {Jreq,ueflcj 23 @

(b) Use the graph to find an estimate of the interquartile range of the waiting times at
Hospital A.

|*\T8rq/uarﬁ[e v‘amae = @3 -Q,
IRR = 29-(F = 12 Il@

@ ...................................................... minutes

At a different hospital, Hospital B, the median waiting time is 28 minutes and the
interquartile range of the waiting times is 19 minutes.

(c) Compare the waiting times at Hospital A with the waiting times at Hospital B.

(Total for Question 12 is 5 marks)

12

P 5 8 4 4 3 A 0 1 2 2 4

S0 000000
SRR
SRR
QSRS
KRRRKIRR

06
0!
G
0’:’::
K88

QGRS
CORRELRKKRL:
N

M AR 00S
SRRIERREERKS

%
N
I
$4X)
e
ot

KX
35

L
X%
8

5
RS

KK .’.’&*@3
A5
Soatetotetetetedotetotes
SRR

RERRS

CAXAK ORARR
CRRAOSELLS
200! b
EAIREEKSY
REHAREK

<> 0
QIR
QLRI
SIRKLXRS
KERKLKS

PO
<
5
0o
258

<
<
9%

o
¢
o
::
0t



PhysicsAndMathsTutor.com PMT

( )

.. 63
13 (a) Use algebra to show that 0.572 = 10

Let % be = O- 53232

S

9% %%
paetetet
LR
%
o

s
petetelet
e
[
RS
SRR

0%
X

X
< ERKIKRK
’:6:(.

loox = 5F-23% @
[00% - x = oF-2F2 . - 0.5F2
56.7

JENG
29

6% (S\nown)
1o

SRRRL

99 «
X

1]

)
1]

()

S5 Given thaty is a prime number,

in the form b\/;

(b) express _3 aroNy where a, b and c are integers.
2 - \/V c—y

1

3 K(“ﬁ)a) 302+ 4y )
2oy Gedy)  (2-49) (2 i)

6+3.Jy
“-Y

o0s
%
SRS
~—~
N
N

%

o v, g v
SIS
ERRIEL

¢

55
0t

35
:0
25
¢!

%
%
&

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

A, B and C are points on a circle, centre O.
Angle ABC = 38°

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

L AROC = 2¢x2 = F6° @
(Ahtgle ot Centre s twice the ongle at c{rwm{’—emnce) @

LOAC = 10— 7°
2

= b

(Angie in o trangle adds yp o 180°, base of isoscales
ave epvuoﬂ) @

(Total for Question 14 is 4 marks)
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15 The diagram shows two right-angled triangles, DEF and EFG.

E

X ]
40°
0 12cm

D

T

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

u

2 s yp° @

41925 ¢m @

180°-90°-2¢°

EF

1l

LGFE

o

62°

{ﬁm Blﬁ = EG @
q.19Ly

EG = 91925 x tan 62.°

= 13 ()

28°
Diagram NOT
accurately drawn

1.3 U

...................................................... cm
(Total for Question 15 is 4 marks)
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16 Steffi is going to play one game of tennis and one game of chess.

The probability that she will win the game of tennis is 0.6

The probability that she will win both games is 0.42

Work out the probability that she will not win either game.

Tennis Chess
* win
06 win lose

0-y lose
y lose

042

S
(d
k.
w
1

=

°

-+
©

Y= 1-0-7

= 03®
04 x0:3 (1)
- 0-ll®

P (lose lose )

(Total for Question 16 is 4 marks)
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17 The function fis such that f(x) = (x — 4)? for all values of x.

(a) Find f(1)

0

%
o

O
2

F(0) = (x-4)*

o PO - (-8’ 0
5 a9

= (-3)Y e T
- 9 1)

(b) State the range of the function f.

%%
s
\R
F
s

%
o9
[y

J

<

050
5

¥k
5

%
22
&

%

SRRRL

000:’0 - - 4
8558 = _
§§3§3§3§2 The function g is such that g(x) 13 X#-3
(c) Work out fg(2)
‘F (2) = (k-4 )1
3(%)= 4
ry3
Fglr = 1 4 _4\*
xt3
fa(2 = (4 -4} O 256
213 25

(Total for Question 17 is 4 marks)
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18 The diagram shows the graph of y = f(x) for -4 < x < 12

Jio 76

-2
The point P on the curve has x coordinate 2

(@) (i) Use the graph to find an estimate for the gradient of the curve at P.

3.6- 12 @

0 -4

w

- 00

(if) Hence find an equation of the tangent to the curve at P.
Give your answer in the form y = mx + ¢

j:
:j:

max+c £ 3-ih+erce‘9+

-0-6%+ 3-C

\ﬂ-in{trce,f)f = 3.0

The equation f(X) = k has exactly two different solutions for —4 < x < 12

(b) Use the graph to find the two possible values of k.

(Total for Question 18 is 7 marks)
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19

O)
Iy
n
Frequency

density

O140 150 160 170 180 190
Height (cm)

The histogram gives information about the heights of all the Year 11 students at a school.

There are 160 students in Year 11 with a height between 155cm and 170 cm.

Work out the total number of students in Year 11 at the school.
Frequency densit y = Frequency
Class widHh

Freq’u%cn = Class width x ffeq/uencﬂ ole«usi{y

60 = 5 x 8x + 10x 4x @

(60 = Yox t ko
6o

1

g0
2 O
Total Students @ 15 x 32+ 5% 16 + 10x§ 4 ISx6 +5x2.4 @

n

(!

(Total for Question 19 is 4 marks)
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20 The diagram shows a frustum of a cone and a sphere.

The frustum is made by removing a small cone from a large cone.
The cones are similar.

hcm

— 2hcm

<+—rcm—»

The height of the small cone is hcm.
The height of the large cone is 2hcm.
The radius of the base of the large cone is »cm.

The radius of the sphere is »cm.
Given that the volume of the frustum is equal to the volume of the sphere,

find an expression for » in terms of h.
Give your expression in its simplest form.

Volume of one |
Feon “I"Lrllr\

Volume of Lig Coneg =

volume of small one = |

u
l_
=
s

>
=

Diagram NOT
accurately drawn

3 Volume of Jphg,re = (_;_TUJ
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Volume of frustum = Volume of big Lone — volume of small Cone

u

Volume of frustum 2weth _ ok

3 12

= ¥ reth @
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n
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I
o (Total for Question 20 is 5 marks)
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21 The diagram shows the prism ABCDEF with cross section triangle ABC.

D

Diagram NOT
accurately drawn

Angle BEC = 40° and angle ACB is obtuse.
AC =6cmand CE = 13cm

The area of triangle ABC is 22 cm?

Calculate the length of AB.
Give your answer correct to one decimal place.

(B = \35inyo°
- 83562 . @

Prea of triangle

"

'—alo sin C
2

23 = Y oxpx$-3562.. 5 £ACB @
2

Sin ¢ACR 0-9335¢ ...

Awute versian ACR = gin~' (0-$135F )
= 6353° (1)
ACE = 180- 61353 = ug-64¢3° (1)
ﬁal b?+c*- 2bc s A

tosine vule

"

u

6+ (g-asc,z)l«z(e)(s-z.su) Los NG 64?°
> 153499 ()
AB = di53.g9

- yen O 2.4

(AB)

(Total for Question 21 is 6 marks)
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22 The graph of y = acos(x + b)° for 0 < x < 360 is drawn on the grid.
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s (a) Find the value of a and the value of b.
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Another curve C has equation y = f(X)
The coordinates of the minimum point of C are (4, 5)

(b) Write down the coordinates of the minimum point of the curve with equation

(i) y=1(2x)
(i = 2 tj*morolihm{’e 2 5 @
wnafpected (o> N e )

(i) y =100 -7

X - cgorolinate 4 - X @
unaffected (2)
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(Total for Question 22 is 4 marks)
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23 A particle moves along a straight line.

The fixed point O lies on this line.
The displacement of the particle from O at time t seconds, t > 0, is s metres where

S=+ 4t -5t+7

At time T seconds the velocity of P is V m/s where V > -5

Find an expression for T in terms of V.

Give your expression in the form 4 ;{ tmy where k and m are integers to be found.
v= ods
dt

veoagresi-s (D
V= 3T*+8T7-5

0 = 3T*t8T7T-5-V 0,

RICTEEI O Y R

2.(3) 24

- “91M+60+11\/

€1

6
=~stm®

6
- -8+ [4031 +3v)

6
o4 m
-gjzjtalnv)@ ! !

6

Y —L}er @

3 . 3

\
w

(Total for Question 23 is 6 marks)

TOTAL FOR PAPER IS 100 MARKS
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