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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to nterms, S = 2 [2a + (n - 1)d]

The quadratic equation

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

—b £ \b* - 4dac

2a

X =

Area of trapezium = %(a + b)h

< . q

Trigonometry

In any triangle ABC

Sine Rule ,a = ,b = .c
sin4d smmB sinC

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

i 1 .
Area of triangle = Eab sinC

1
Volume of cone = 3 7rh

Curved surface area of cone = 77/

JA

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 = %nﬁ

Surface area of sphere = 472
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Answer ALL TWENTY SIX questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.

1 The probability that a spinner will land on blue is 0.4

Rayyan is going to spin the spinner 280 times.
Work out an estimate for the number of times the spinner will land on blue.

0.4 x 280 @

= W2 Fnes (D

(020, Yo
KBS
S

(Total for Question 1 is 2 marks)

2 Write 880 as a product of powers of its prime factors.
Show your working clearly.
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(@) Write 2.46 x 106 as an ordinary number.

26%888 (_/xlo six times

* 2460 000 @
(b) Write 0.00074 in standard form.

C U x 10t ()
(c) Work out (5.6 x 10°) + (2.3 x 10°)
(5.6%10°) + (2-3x10°)

= (562167) 1 (2.3 x0°) e wavert 1o 10°

. (56+2.3)x10°

: §8.3a l05®

- 5.3 ZIOE

0

) donvet back to lo" for Standard form

2460 000

(Total for Question 3 is 4 marks)
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4  Alexa has five cards.
Each card has a number on it.

The table gives information about the numbers on the five cards.

Total Median Mode Range

45 8 5 10

Using the information in the table, complete each card by writing its number on it.
Median = § (means YWo number smalier and twe number larger than g)
Mode = 5 (Means appear the most - Since 8 1S median , there are two 5s)

Raﬂgt’, 1D . (sine § 18 the Smaliest number, lavgest number 8 IF)

Total : 45 . The vemaining cord 1S 45 5-6-8-15 =2

5 5 1 \2 IS @

(Total for Question 4 is 3 marks)

5 The length of a book is 33.8cm, correct to one decimal place.

(@) Write down the lower bound of the length of the book.

33 .35 @ om
(1)
(b) Write down the upper bound of the length of the book.
33.8% (::) cm
(1)

(Total for Question 5 is 2 marks)
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r

68.3x42.8

6 Nav has worked out
0.021

His answer is 139201.9048

on his calculator.

Without using a calculator and using suitable approximations, check that his answer is sensible.

Show your working clearly.
For approximation :
Ve round up

. round down

let 63.3 = to0
42 .8 = H4O
0-02) = 0.02

1o xYyo 1800

1800

0-02

0.02 ©

2
100

= 280000
L

* 140 OOOC). Yes hiS answer 1S Sensible -
!

(Total for Question 6 is 2 marks)
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7 Markus makes a steel framework.
The framework is in the shape of the right-angled triangle ABC shown in the diagram.

A
Diagram NOT
accurately drawn
4.3m
B Ll C

6.4m

The steel that Markus uses costs $22 per metre.
The steel can only be bought in a length that is a whole number of metres.

Work out the total cost of the steel that Markus buys in order to make the framework.

Finding length AC using Pythagoras’ Theorem

AC -.JL(.?,A} 6[‘1 @

0% %
é@&ﬂ»,
ARE]

:+Hhom (Y

Finding total length of framework °

T HmMm+ 4.3mMm+ 6e.4m 184 m

% Since Steed Can only be bought in whote numbes of medres,

ound Up 18-y m fo 19 m.
K. cannot found down to 18 m. Not

enough for total fromework -
Toral s+ of stech: 1§ x $22 ()

B L L3 )

(Total for Question 7 is 4 marks)
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8 Alison buys 2 boxes of strawberries, box A and box B.

Box A contains 15 strawberries.

The strawberries in box A have a mean weight of 24 grams. fotal weight

mean -
Box B contains 25 strawberries. No. of Strowbes Yy
The strawberries in box B have a mean weight of 18 grams.

Alison puts all 40 strawberries into a bowl.
Work out the mean weight of the 40 strawberries.

Catwilating total weight of box A :

A4 x 1s = 360 g
Cataulating tota) weight Of box B -
18x25 : 4so g ©

Golaulating total weght of all Strawberries

Mean weaght of #0 strawbesries -

8io g

x 20.25
Yo 10

(Total for Question 8 is 3 marks)
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9 (a) Factorise x%2-x-42

(x+€)(x-3) @
(x+6)(x-3)
(2)
(b) Solve the inequality 3x + 15<8x+3
Show clear algebraic working.
I +15 ¢ 82 +3
\6-3 < Bx-3x ®
2 < sx (1)
Soesesss ‘1 < x
S8 el
5 @
1z
X272 5
3)

(Total for Question 9 is 5 marks)

10 Given that 150 =1

(@) write down the value of x.

Given that 38 +36=3n

(b) find the value of n.

-8 - 3 m-N
3 R * '-a - @
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r’

x<4 and y>-2 and

Label the region R.

y

11 Show, by shading on the grid, the region that satisfies all three of the inequalities

<X

g AN

\

R\

>
5 -4 -3 -2 -1 12\3n56x

\

b1

|
w

(Total for Question 11 is 3 marks)

12 Find the gradient of the straight line with equation 5x + 2y =7
Equation of Straight line
Rearrange quation to
Yy:-=muto
5xt2y = ¢

29 = -5xt?
\
y l‘ixi-:;_—o
2

LY
L

g: mx to

gradient
Y -'sM’chﬂ'

Where M
C

At

= deiw*f "M (Total for Question 12 is 2 marks)
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( W I
13 The diagram shows four congruent right-angled triangles ABJ, BCI, CDH and DEG.
The diagram also shows the straight line ABCDEF. _
Diagram NOT
accurately drawn
A B C D E F
35°
15cm
J I H G
AJ=15cm
Angle BAJ = 35°
AF =80cm
Work out the length of EF.
Give your answer correct to 3 significant figures.
9% 39 A
o AJ
15
AR = AJ
35
15 om
length AG - " ®
ws 35
- 18.3 em (1)
since all friangles dre Congryent
length AE : y x 183 m
- 3132 um @
:;:;:;“ length EF : AF - AE
e (@
§§f§§§§§§§ (Total for Question 13 is 5 marks)
AN J
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14 Sandeep sat 11 tests in January 2020
Each test was marked out of 60

Here are his test results.
45 41 35 44 38 47 47 39 37 43 42

(a) Find the interquartile range of these test results.
Show your working clearly.

orfange the data from Smallest larges+

G Qs
35 313q " 53 uu (4s) a3 4?.(D

lowex guartile Qme,d'an Upper gqpartile
\

Median = WT1 gy tesm

2 Intefguartile range

e
w
>

median of tower quartite ,Gi: 38

median of uppel quortile 03° K¢ 1 U @

Sandeep also sat some tests in May 2020
Each test was marked out of 60

The median of the May 2020 test results is 42
The interquartile range of the May 2020 test results is 12

(b) In which month, January or May, were Sandeep’s test results more consistent?
Give a reason for your answer.

Jonuary. As the Intecquartile range is lowes . (I

(Total for Question 14 is 4 marks)
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15 Platinum nuggets are in the shape of a solid cylinder.

* Diagram NOT
2-5lcm / accurately drawn
< 4
15cm
mass
The radius of each cylinder is 2.5cm. densihy =
The length of each cylinder is 15cm. volume

The density of platinum is 21.5g/cm? N
The greatest mass that Jacques can carry is 30kg. volume Of "‘5““‘*0{ -y b

Can Jacques carry 5 platinum nuggets at the same time?
You must show all your working.

Finding the volume Of plabnum hugg U :
2 3
x2S xI5 = Qqq.sauv\@

Finding mass of a platinum nuggd:

masSs 1000

Sofor® P T 3 ™y
a5 gfon” = qysaom U 3
3 3 R

mass = 294.52 an x 21.5 g/am (V) T 1000

6332.2F 9 <1000 &~ covert 9 o kg
6-33227% kg

FHnding Mass of § platinum nuggets -

ol

5 x 6.33221% kg = 31L66) kg > 30 kg
®

> No . Jacques wnnot carry § plabinum nuggeks
oF o e . @

(Total for Question 15 is 5 marks)
. J

13
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16

accurately drawn

=

B

' Diagram NOT
A

A, B, C, D and E are points on a circle.
Angle EAC = 40°
(@) (i) Write down the size of angle EBC.

angle EBC : angig EAC > 4o

(ii) Give a reason for your answer.

opposite angles in 4 ydic quadrilatea)

o fums up o \$0°.
180 - angle EAC 140

(b) Find the size of angle EDC. [‘

angle €EDC

180"~ 4o° (1)

(1

v o @ (Total for Question 16 is 3 marks)
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| 17 Giventhatn >0

Ca ; n*+d
s make n the subject of the formula y = ———
n

oo

X 0
S =
B

X
KEX
oo iTes
o’o"n‘z’

B2
<=
=
»
\
=Y
"

(X
9550
o
oo
5

SR
K
555

&
o

EERKEKAA

2869988888

AR KS

' etetete!

SRRLIRKS
RIS

L

-

O
2
5
999
LITCXN

%
<
STH
X
%

[

XK
N
XX 0‘0‘:‘0‘0
SRS
N

QU
AN
K]
%
ok
\
-
O

%!
K
IKe
oo
X
%!

92
SN
0.010
PROS P08
Pose STese?
Pedel & %
(2

L
SIS
(9

X
o
SR

(Total for Question 17 is 4 marks)
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1
18 (a) Complete the table of values fory = > x3—-2x+3

X -3 -2 -1 0 1 2 3

y 45| 3 45| 3 -5 3 [10.S

1

3
when x=-1, y ll-(—z]'s_ 2(-2)+3 When XK =4, y:= —'2-(!) -200) +3
> -i-u)-1+3 =15

whea X =3, y- ‘;(3)3-2(3)\‘3

]
508 ry+3 =3

When 2:-1, y - 'T(-ns-nt-t) +3 \ 10.5 (2)
) +243 = 4.5 yen-brs =l

2 A
= 1
(b) On the grl’d,(draw the graph of y = 5x3 —2x + 3 for -3 <:)L( <3
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s (c) By drawing a suitable straight line on the grid, find an estimate for the solution of

o1
st the equation 5 xX3-x+4=0

o %
SR ‘

3
o L x-x+tly:0
’ 2

ot

+(-x1)

oo ries
S0
SR
SIS
botes-

_‘_.xs-29(+3 Pex-
2

5>
Jouss

H<)
o
S

<
D(
vo's
K

<
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SEEK (Total for Question 18 is 6 marks)
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Diagram NOT
accurately drawn

D

A, B, C and D are points on a circle with centre O and radius 12cm.
The area of the sector OADC of the circle is 100 cm?

Work out the size of angle ABC.
Give your answer correct to 3 significant figures.

Finding angle AOC :

P
Area of Sector OADcC = 100 Om

2 L AoC @
= C
100 X2 X 360

angle foc = 100 3¢
s’

30 ()
18

Finding angle ABC:

v

Ghgle AdC x angle AOC

1
2
. O L A
2 10 ® T
(Total for Question 19 is 4 marks)
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20 T is inversely proportional to m?
T=30whenm=0.5
(@) Find a formula for T in terms of m.
\
T o e
T - K th& k- wns tont
- m‘. ’
U‘t\‘bf\ 1: H :;() on Cl W= 0 -!;- p
30 = K_L
(0.5)
L3
‘L - 30x (0 5) —__ls
T
- !EE__ (1 (E) .......................................................
2 S VT 3)
(b) Work out the value of T when m = 0.1
when Mm=0.1,
15
T -
2.
2(0.1)
. N0 150
(1)
(Total for Question 20 is 4 marks)
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21 The histogram gives information about the times, in minutes, some customers had to wait
to be served in a restaurant.

Frequency
density

" ﬁ
bexes

0 10 20 30 40 50 60
Time (minutes)

fr
{:\”?-q,utmuj dengiby i’

14 customers had to wait less than 10 minutes to be served. dass width

Work out the number of customers who had to wait less than 60 minutes to be served.

{TOM 0- 10 Minubes - "rgq/um(,:’ dms'{y = Ih WS:;JMQKS Yy @

L 8InCe there are 14 Small boxes far this ddassS, means
one smal box Cvertically) - o\

\

fom (o -2 - frequony
from 25 - 30 M@uwo\'j

gl’(\s T Hg
Total wstomers: 4+ 48418t
36)('-’5 I |3

@ cth
from 30 -Yo0 frequeny = 0-€x10 = 6 = o @
fom 4o -6o - frequency < 0.2x20 = K

(Total for Question 21 is 3 marks)
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22 The curve with equation x? — x + y2 = 10 and the straight line with equation x —y = -4
intersect at the points A and B.

Work out the exact length of AB.

. . ) a . .
Show your working clearly and give your answer in the form £ where a is an integer.

2 2
x-xty =10 —-©

x-y:-4 —@

x:y-4 —@

subs titute () intd ©

(g-4) - (g +9" =10 (D)

095 7
LIRS
KRB

g8y tie -9 ra Yy =10

192_ qy 4 20 = 1o

2y’-qy +10 = O 0)

(2¢4-5)(y-2)=0()
y:2.5 0r Yy=> 2
substitute 4 wio @

x:"‘-g or X-='2

(-15,25) and (-2,2) 0

<
o
YT\
u’ <A
RS

S
&
&
&
oS
g
0%
SRS
be%s?
&

length [ (Cs - CnY* (25-2) (O

X"
X
o
&

B

Jesye —<to%] p]

B

KRR ~——

SRALES; - | 2

SR : e s 2

LIERXK -

KR 2 - — QW) e D
QLR

SRRRHR 2

G

KoK . .

e Total for Question 22 is 6 marks
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23 P and Q are two points.

The coordinates of P are (-1, 6)

- "
The coordinates of Q are (5, —4) [ Midpoint of P

Find an equation of the perpendicular bisector of PQ.
Give your answer in the form ax + by + ¢ = 0 where a, b and c are integers.

F{ndihg midpoint of PQ :

(-I+5 ’G*(;q)) . (2)‘) ®

2

Finding gradient of line PQ -
(-4-6) -0 -5

'Y\ [EUS—
(5-(-n) 6 3

Finding gradient of perpendialiar bisedof :

3
Mpg = - _| =?@

Finding equation of perpendiwlar bisedtor .
3

known vaipe - pant (2,1) and gradient - =

Yy=mx+c¢

123 (@10
5
3

T ‘-—
¢ 5

Couction = U: 3 5 -1
guockion 9_5x5®

. 5Y: 3L~

3x-gy-t:=0(1)

se 3X-5¢9-1:0 (Total for Question 23 is 6 marks)
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< | 24 (a) Write 7 + 12x — 3x? in the form a + b(x + ¢)? where a, b and c are integers.
3 2

S F 1l -3

KX RIS, 2
se3(top )+ @

-3l(x-2)-u|t ¥ (1)

()

o
e *
S =3(x-2) Y2+ 3 @

P
St : -3(x-2) +19

KELEL . L
e Prrange in the furm of & +b(x +c)

QRS
bosstosssess

P v 2 - ) A

By

A
SEES
Pose-wio%

wherg a = |4
b

2
®©

T
(
w

The curve C has equationy = 7 + 12x — 3x?
The point A is the turning point on C.

(b) Using your answer to part (a), write down the coordinates of A.

E lq-:;(ac~2)1
(4

y-teordinate ¥ X ~Coofdinate (x-2:9 — x=2)
(wkemxz?_‘ \j:l"l)

Q>
<

XX
TV
%

5
093
&
&
25

po

O (Total for Question 24 is 5 marks)
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Diagram NOT
accurately drawn

N

L
)

89 29
OAN, OMB, APB and MPN are straight lines.

OA:AN=1:4

OM:MB=1:1

—> —>

OA=2a OB=2b

By using a vector method, find the ratio AP : PB
Give your answer in its simplest form.

— -_
A8 Ao 08

:'la*l-l_&z @

1]

Nm - No+ o

m
= ‘lOﬂ"’ !3

r
S
*

frackion 0Ff NM

Y : fradkion of AB

"

-2 3
AP - AN tAP

. 8q + X(-IOQ&Q)Q)

A - Y (-24 12b) (7)
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L
.l

ga t X (~l0a+e) = Y (-2a+2b)

%a -104X + b X :-2qY +2bY
ga = l0aXx-2ay +2bY-bx

8a - q (tox-2Y) + & (27-x)

4

b term : O - 2Y- X
B Y © since Y - fradion of A8,
AY =X —

1

0x-2Y -@

W

9 term ')
subshiture O intp @ a

g -10(2Y)-2Y AP:Pe =4S

8 :-20Y-2y -~ w5 O
Y 8 _ 4

k3 q (Total for Question 25 is 5 marks)
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26 A, B, D and E are points on a circle.
ABC and EDC are straight lines.

Diagram NOT
accurately drawn

2+ /5)cm

BC = (2 + +/5)cm

ED = (4 + +/5)cm
2\/§cm

Show that the length of AB is (p\/§ + g)cm, where p and g are integers whose values are
to be found.
Show your working clearly.

DC

BC x Ac CO x EC

245 ) (et 245 ) = 245 (4tls vads) Q

pe =205 (1155 428) (4, 5) @
2+]s
g [5 + 25) + AC5) - (Ht‘h]?’f"')
1t 5
85 -4J5 v 10+20 -9
2+J5

< athds o 2-ds O
2+45 2-J5
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