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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, § = 5 [2a + (n - 1)d] 2
The quadratic equation —Lp|
The solutions of ax” + bx + ¢ = 0 where
a = 0 are given by: h

‘= —b = ~b* - dac

o —

Trigonometry In any triangle ABC
< Sine Rule —%— = 2 - _¢

sind sinB sinC
b a Cosine Rule &> =b*+ ¢* —2bccos A

Area of triangle = %ab sin C

Volume of prism

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

Curved surface area of cone = zr/

A

Cross
section

A/Iength'

Volume of cylinder = 7r°h 4
3
Curved surface area Volume of sphere = EW

of cylinder = 2zrh
Surface area of sphere = 477°
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You must write down all the stages in your working.
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r

2 Danil, Gabriel and Hadley share some money in the ratios 3:5:9

The difference between the amount of money that Gabriel receives and the amount of
money that Hadley receives is 196 euros.

Work out the amount of money that Danil receives.

3 The diagram shows triangle ABC

8.4cm 65°

Work out the length of the side 4B
Give your answer correct to 3 significant figures.

(Total for Question 3 is 3 marks)

L Diagram NOT
accurately drawn




~
Sarah makes and sells mugs.
One day she makes 150 mugs.
Her total cost for making these mugs is £1140
Of these mugs
2 2
-} 3 are small mugs
S 3 32% are medium mugs
S and  the rest are large mugs
91 Here is Sarah’s price list for selling each mug.
MUGS
Small £8.50
e Medium £11.20
Large  £14.20
Sarah sells all 150 mugs.
Work out her percentage profit.
Give your answer correct to the nearest whole number.
...................................................... %
(Total for Question 4 is 5 marks)
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5 Jenny has six cards.

Each card has a whole number written on it so that

the smallest number is 5

the largest number is 24

the median of the six numbers is 14
the mode of the six numbers is 8

Jenny arranges her cards so that the numbers are in order of size.

(a) For the remaining four cards, write on each dotted line a number that could be on
the card.

3)
A basketball team plays 6 games.
After playing 5 games, the team has a mean score of 21 points per game.
After playing 6 games, the team has a mean score of 23 points per game.
(b) Work out the number of points the team scored in its 6th game.
3)
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r N
7 £=14,5,6,7,8,9,10, 11, 12, 13, 14, 15}
AN B={5,10,15}
B'=1{7,8,9,11, 12, 13, 14}
A'=1{4,6,7,8, 14}
Complete the Venn diagram for this information.
&
A B
(Total for Question 7 is 3 marks)
8 a=42x10" b=3x10"%
Work out the value of a x b
Give your answer in standard form.
(Total for Question 8 is 2 marks)
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19 The diagram shows isosceles triangle ABC
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AB=AC=17.5 cm BC =28 cm

Calculate the area of triangle ABC

0.0 0000,

SIS
55 s

<

KL

O
R88888
%!
Soodetodes
tototete!
3@%4&
RRRKRK

f
0%}
ﬂ%

o

5 QKKK
5% KRR
55 RRIILRS
25 RRRILS
ool POt o
5 = %
e
0%
%e%

25682
SRR
K

OO
%%}
LR

o
o3
X

\

XXX
OQgg
"
2 ),
Soce
KKK

050707020 50567620 %% %% %% % %% % % %
G EIHRLXKALS 2,0,0,:,0:0

s v ks
B e

SRS
90 SRR
b v SRS
o - SABXKS
e )

%

S Seotee! AKX
2K SKIK,
SRRRKE S8R
3K SRKK

SRR R

SR RRRIKS

355 Sotetotede!
KERREK RIS
SRR KRR

2% RS

GRS XKL

&5&&& %&g

3555??

058 ver 93]

% v S

%0~ a%}

OK
5 & %

950, 5 of

GRS

S

" %

00 %08

SRR

SN
<

S

KBRS

KBRS
..-

osteredelodere
IR daseloiose?
RRLRLRLRRLRLIRLRS

(Total for Question 9 is 4 marks)
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10 The straight line L has equation 2y + 7x = 10

(a) Find the gradient of L

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

(Total for Question 10 is 3 marks)
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11 Himari invests 200000 yen for 3 years in a savings account paying compound interest.
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The rate of interest is 1.8% for the first year and x% for each of the second year and the
third year.

The value of the investment at the end of the third year is 209 754 yen.

Work out the value of x
Give your answer correct to one decimal place.
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their shopping in a supermarket.

12 The table gives information about the times, in minutes, taken by 80 customers to do

Time taken (# minutes)

Frequency

0<t< 10

7

10 <1< 20

26

20 <t <30

24

30 << 40

14

40 <t < 50

50 << 60

(a) Complete the cumulative frequency table.
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(b) On the grid opposite, draw a cumulative frequency graph for your table.
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14 Aika has 2 packets of seeds, packet A and packet B

There are 12 seeds in packet A and 7 of these are sunflower seeds.
There are 15 seeds in packet B and 8 of these are sunflower seeds.

Aika is going to take at random a seed from packet A and a seed from packet B

(a) Complete the probability tree diagram.

packet A packet B

sunflower

sunflower

not sunflower

sunflower

not sunflower

not sunflower
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(2)
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(b) Calculate the probability that Aika will take two sunflower seeds.
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(Total for Question 14 is 4 marks)
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15 A4 is inversely proportional to C*
A =40 when C=1.5
Calculate the value of C when 4 = 1000

(Total for Question 15 is 3 marks)

16

D%

<
3545
2%
0005
0%
%!

<X
pogete!
XK
o20%%
2e%%

XK

¢
55
SRS
35
QIR

4%
&bq&
SRR
6% %

0
o

XX
K RKIKKKLKL

2R
X%
ERRRLLRRLE

0.0

33
X XXX
XXX KX
XX

X
%%
(36265

RS
25 =
LXK
RIXXN
CRLLEM
CRRXXEAS
CRRRRES

2R
‘:‘:’
b9590%S

19000 % %%
09%6%%%
1905 % %%
300XXKS
XL

:‘:’
o205
3
X
'6%!

¢
%S

<
%
ol
X%
0o
20
o2o%!

KL
X XK
1000
S

:’
2
2
25
o
ot

500
Q’
X
%!

0
otosesess
KX
XX
&
TR
S

XS
R0
YO
L& %t
NS
K

%%
%
0%

0900s
5%
&

O

R RRIAK

0
Josesesess
dSode?
&
5

%
%S

%5

35

S95058
%
ZRLRRLRLRRLRIRRLRKS

CRHHLKS
QIR

QLRI

%%%%ﬁ#ﬁ&%

fatetetetetotote!

258
QIR

K RIKELIIKRELIIKLELRIKK
o9%6%%

QOGRS

X RRIRRLRIKRELIKRL

&
3
o
oo
o

KR
S
bates =000t

SREX
XXX KX
SRS

%!

ofogesess

BT A
S
&v

$XR

¢
X
NG
M
KKK
SRRLLLLS

<
255

%

K
38

poese!
Rotots!

+9%%
9%

35
00000200000 00 00000 %0 %0 %:%
355555
oteteted

SRLLRRRS
Sotetotoletotete!

00000002000 %09 %0205 %%
KKK

XK IERLEIKRKLLRKRKLL

XX
%%
20205

<RI IIKRKL KRR

%
o
PR ROIROIIKIEKIIRIK

KGRI AR I IR IIKAK A
XX

<>
25K
2R

< EELELIKLELELLKLL

%
X

R
%S

¢
(.
B8

<
355
2K

XA
QM5
X s

R
SALESS
S

Sodetotoletotetete!
Sootetotetetotets!
ototetotetetetetote?
ootedotetetotete!
0 RRIREK,
Sotetotelototete!

0%}
620
S
oS!

doe%e!

X RRKRKRX

O
O

oy

QR X5
X RRIKRKX
X RRKKRL
R IKRK

X

3

Pt otetetotetetetetete
Sttt tototetete
5

R QOIRIIKIKIEE,
00555
0055
R

XXX

A Yoses
XX
CRRKKS

EARIR
S 2036265 %

e

R
K
1%

096%%%

096%%%

ERKKS
oteletetetetetotetetetetetetetes

0RRL

oS0l
o208
00!
R

35
peoseetet
I
SRS
SXRIXS
KoL
KX

ot vieS
S
g5
AR

2K
SR
Degotetele’s



555 K85 {0 )
3% S

-

R Yo% %% . . .

-~ | 16 The diagram shows a circle with centre O
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C Diagram NOT
accurately drawn

A, B and C are points on the circle so that the length of the arc ABC is 5cm.

Given that angle 4OC = 55°
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work out the area of the circle.
Give your answer correct to one decimal place.
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(Total for Question 16 is 4 marks)
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17 A and B are two similar vases.

X
XK
KL
ﬁ'

058

XX
%

Diagram NOT
accurately drawn

10cm 15¢cm

Vase A has height 10cm.
Vase B has height 15cm.

The difference between the volume of vase A and the volume of vase B is 1197 cm’ SR
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w = 3.45 correct to 2 decimal places.
x=1.9 correct to 1 decimal place.
y=5  correct to the nearest whole number.

Work out the lower bound of the value of 4
Show your working clearly.
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20 (a) Express 7 + 12x — 3x” in the form a + b(x + ¢)° where a, b and c are integers.

C is the curve with equation y =7 + 12x — 3x°
The point 4 is the maximum point on C

(b) Use your answer to part (a) to write down the coordinates of 4

&)

(Total for Question 20 is 4 marks)
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21 The diagram shows the prism ABCDEFGHJK with horizontal base AEFG

J
4
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// .
C / Diagram NOT
4
" / accurately drawn
4
B K
P 1
e 1
gl |
- 1
D |
| M
1
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ne

ABCDE is a cross section of the prism where
ABDE is a square
BCD is an equilateral triangle

EF =2 xAE
M is the midpoint of GF so that JM is vertical.

Angle MAJ = y°
Given that tany® =T

find the value of 7, giving your answer in the form M

where p and ¢
are integers. 17
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M is the point on OB such that OM:MB =1:2
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23 The diagram shows a sketch of the curve with equation y = f(x)
YA 5,7
y=1f(x)
>
0 X
There is only one maximum point on the curve.
The coordinates of this maximum point are (5, 7)
Write down the coordinates of the maximum point on the curve with equation
@) y=fx+9)
[ e
(i) y=f(x)+3
[ C— s
(Total for Question 23 is 2 marks)
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| 24 The curve C has equation y = ax” + bx" — 12x + 6 where a and b are constants.
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