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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to n terms, S = % [2a + (n — 1)d]

1
Area of trapezium = E(a + b)h

The quadratic equation HLH
The solutions of ax* + bx + ¢ = 0 where
a = 0 are given by: h
‘= —b £ Nb* - dac
2a < b >
Trigonometry In any triangle ABC
¢ Sine Rule —%— = -2 __¢
sind sinB sinC
b a Cosine Rule @*> = b*>+ ¢* —2bccos 4
1 .
Area of triangle = —ab sin C
A . B 2

1
Volume of cone = 5 ar’h

Curved surface area of cone = 7/

A

Volume of prism
= area of cross section x length

Cross
section

length

Volume of cylinder = 7r*h
Curved surface area
of cylinder = 2zrh

B

- ——
- ~o

4
Volume of sphere = gmﬁ

Surface area of sphere = 477”




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 (1)

= W2 Fines @

(Total for Question 1 is 2 marks)

2 Write 880 as a product of powers of its prime factors.
Show your working clearly.

380

/\

2 440
/\20
2 o]
A

VAN
2 ss\
0 5/ \
2X2X2x%x2x%x5 x(l :880 q

2”)&5}‘“ - 880 e
0)

(Total for Question 2 is 3 marks)




3 (a) Write 2.46 x 10° as an ordinary number.

2.46 0 00O X0 Six times

\NNNAN 2460 000
2460 oo0 (V) 1)
(b) Write 0.000 74 in standard form.
0.00014 -
NAANT ¢ 4 times 410"
Tux10t () (1)

(c) Work out (5.6 x 10°) + (2.3 x 105)

(s.emo6 ) + (2-35.05)

< (56210°) t (2.3 X10° ) 6— wavert to 10°

- (56+¢ 2.3) x10°

: 68.3x 10° © .
. ) convet back to 10 tor Standard form
= 5.%3 210 @
5.83 xlo"
(2)
(Total for Question 3 is 4 marks)
\. J




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 : 8 (means ¥Wo number smalier and two number larger than %)
Mode = 5 (Means appeas the most - Since 8 15 median , there are wo Ss)

Range = 10 . ($ince § 1S the Staliest number, largest number i 15 )

Total = 45 . The remaining ard s 45 -5-5-8-15 =12

5 5 8 12 5 @

(Total for Question 4 is 3 marks)

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

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

33.7¢
.............................................. /. cm
1)
(b) Write down the upper bound of the length of the book.
3.85
B (O
1)

(Total for Question 5 is 2 marks)




. 42.
Nav has worked out % on his calculator.

His answer is 139201.9048

Without using a calculator and using suitable approximations, check that his answer is sensible.
Show your working clearly.

For approximation
let €3.3 = ?o
42 .§ = HO

0.-02) = 0.02

é round up

( round down

10 ¥ Y{o . 2800 | 1800

0.02 @ 0-02 2
100

- 280000
A

L 1Y OOOC). Yes his answeyr 18 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
3 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 :Jq.%af 64y ©

: - M@

Finding total length of tramework -
ITHmMm+ 4.3m+ oe.4bm = 18.4m

" Since Steed Can only be bought in whote numbes of metre S,

ound up 18-y m o 19 m.
R cannot found down Yo 1§ m. Not

enough for total fremework -
Total wst of steck: 9 x 422 (U

RELNO)

(Total for Question 7 is 4 marks)




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. mean total weaght

Box B contains 25 strawberries. No- of Strawbe'y

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.

Caltulating total weight of box A

24 x 15 = 360 g
Carwlating tota) wught Of box B -
18x25 : 4sog O

Cataulating total weight of all strawberries

360 + 450 : 810 ¢ @

Mean weight of 40 strawberries -

810 ¢
Yo

= 20.25 9 ()

(Total for Question 8 is 3 marks)
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9 (a) Factorise x?>—x—42

(x+€)(x-%)

(b) Solve the inequality 3x+ 15<8x+3

Show clear algebraic working.
IN+15 ¢ 82 +3
\5-3 < 3x-3x (1)

2 ¢ sx (V)
10 < x

s O

®

(x+6)(x-3)

(Total for Question 9 is 5 marks)

10 Given that 150* =1

(a) write down the value of x.

x =\

Given that 3%+ 3°¢6=3"

(b) find the Vsalue of n. L2
3 " *
= =3
3~6 n =
3(-3-(-0) .

QY
M n m+n
a6 xa =0
L) m-n
a-a -

(Total for Question 10 is 2 marks)




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

x<4 and y=-2 and y<X

Label the region R.

Y-

(Total for Question 11 is 3 marks)

12 Find the gradient of the straight line with equation 5x +2y =7

Equation of Straight line s y = mX +C

Rearrange quation 1o where M - gradient
Y:=muto C: q-mtucqﬂ
5%t2y = }
2y :-s5xt?
\ 2
\J -2+ 17 O 2

al 2

B~ gradiont, m (Total for Question 12 is 2 marks)

10
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13 The diagram shows four congruent right-angled triangles 45/, 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 1 H G

AJ=15cm

Angle BAJ = 35°

AF =80cm

Work out the length of EF.

Give your answer correct to 3 significant figures.

A
. AL
3 Cos 35 = pg
15
AR - AJ
L 3 ©
j 8 ws 35

15 om
length A : —— ®
ws 35

- 18.3 am (1)

since all triangles ore Congryent

lgth AE = 4 x 183 om
33.2 @

!

AF - AE
§o - 3.2 @

615 um @ .......................................................

(Total for Question 13 is 5 marks)

length EF

(]

11




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.

arfange the data from SmalleSt o lagest

G Qs
35 31301 Y\ ‘43 44 @ A 4?‘@

lower puartile Ueper qparfile
w < medion
Medion = WH1 tesm . . -
-2 6t \nfequartile range - Qz-0»
o Yy -38
median of tower quarkite ,0i= 38
o |
median of upps quartile ,03° K¢ :} ..... @ ..............
3)
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 Interquartile range is lower . (I
(1)

(Total for Question 14 is 4 marks)

12 L
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15 Platinum nuggets are in the shape of a solid cylinder.

The density of platinum is 21.5 g/cm’ s
The greatest mass that Jacques can carry is 30kg. volumg Of wlinder = ILF b

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

Fnding the volume 0f plabnum nuggd'i

2 3
Tx25x15 = 244.52 un ()

Finding mass of g platnum nuggel :

Mass X1000

- 3 [ — /\
a1-5g9fom” - zqq.gzom“@ kg 9
3 3 R/

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

'y

6332.2F 9 <1000 &~ et g fo kg
633227 kg

Hading ™Mass 0f S platinum nuggess :

]

5 x 6.33221 Kg : 3166) kg > 30 kg
O

> Ne . Jacques wnnot carry 5 platinum nuggels
oF g hme. @

(Total for Question 15 is 5 marks)

* ,,’, Diagram NOT
2.51cm ! accurately drawn
< >
I5cm
magss
The radius of each cylinder is 2.5 cm. dens "hﬂ -
The length of each cylinder is 15 cm. volume

1R




16

Diagram NOT
accurately drawn

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

angle EBC : angig EAC > 40"

(1)
(i1) Give a reason for your answer.

............................... kngles in the Same segment are equat. ©

(1)
(b) Find the size of angle EDC. [‘ Opposite angtes n °6i dic quadiilates)

o Sums up fo 180 .
ang\e €0C < 180 - angle EAC 140

. 190°- 4o° ................................ (1) .................

- \‘w" @ (Total for Question 16 is 3 marks)

14 et e et e e el i f




17 Given thatn > 0

n® +d
2

make n the subject of the formula y =

(Total for Question 17 is 4 marks)

15
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(c) By drawing a suitable straight line on the grid, find an estimate for the solution of

1
the equation §x3 —x+t4=0

VL3 .
3 * xth =0 >+(-x-|)

_‘.xs~21*3 T -\
2

(Total for Question 18 is 6 marks)

17
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Diagram NOT
accurately drawn

D

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

Work out the size of angle 4ABC.
Give your answer correct to 3 significant figures.

Finding angle AOC :

3
Area of Sedov OADC = 100 Om

2 LAOC @
-
100 X112 % 360

angle foc = 100 3¢
a2t

30 (@
18

Finding angle AQcC:
Ungle ABC -

L

2

-\ 250 s & = 39.8 () 3‘1 8
> X = ®

co v e TR

X qng\e AOC

(Total for Question 19 is 4 marks)

18 e e et e e e e e eC i me
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20 Tis inversely proportional to m?

T=30 when m=0.5

(a) Find a formula for 7 in terms of m.

|
m

T o

2

T - k lth& k: CoY\Sfani’
m‘®
when T:30 and Wm=0.5,

30:K_

(0 .s)l

k- 30x(085) 5

. 5 S L 2me
2 2w O 3)

am
(b) Work out the value of 7"when m = 0.1

when M= 0.1,

1)
l(o.t)"

T:

- o () 150

(Total for Question 20 is 4 marks)

109



21 The histogram gives information about the times, in minutes, some customers had to wait
to be served in a restaurant.

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

from 0-10 minubes - frequency density - Iy wszme" Ty ®

. 8SIne there are 1Y Small boxes for s ddsS, means
ohe smal box Cvertically) - o\

‘""‘" 10-25 ‘-{'rEq,uu\ujzg.Q,(\s : 4

. fre 36 Total wstomers : 14481187
from 25 - 30 guenyy = 3-6 x 5 - 18 @ 4
‘f‘\'om 30 -Y4o0 : fre.q,umu, 20.6x0 = § = o @
from 4o -€o - f"eq,uu\uj 0.Ax20 = K ”

(Total for Question 21 is 3 marks)

20 O S

Frequency
density §
" g
bexes §

9 §

0 10 20 30 40 50 60 g

Time (minutes) freguen

Frequenay densiby® Swene :

14 customers had to wait less than 10 minutes to be served. dass width
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22 The curve with equation x? —x + y? = 10 and the straight line with equation x —y = —4
intersect at the points 4 and B.

Work out the exact length of 4B.

: : . 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:y4 —@

substitute ) nto ©
2 2
(y-4) - (y-8) 9" = 10 (D
y'-8y+i6 -y A Yy =10

192- 4y + 20 =10

2y”-qy +10 0
(24-5)(y-2) =0
y:25 o0r Yy 2

substitute 4 Wt @

x:"‘-g or x'=*2

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

length 3J(—|.S-(—1))‘f (1-5-2)l® Ar
N BT Fy —
Ly

(Total for Question 22 is 6 marks)

21
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23 P and Q are two points.

The coordinates of P are (-1, 6) p
Midpoint of 6
The coordinates of Q are (5, —4) [ 1apor y

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.

Findihg midpoint of PQ :

-1+5 G+ (-y) .
(1/ 2) (.21‘)(9

Fs‘noling gradient of line PQ -
(-4-6) -0 -5

-

m

(5-(-N) 6 3

Finding gradient of perpendidiar bisedof :

Finding eguation of perpendiwlar bisedtor .

: 3
kaown vaise - pont (2,1) ond gradient = ==

Yy=mx+c¢

'l

(=3 @10

3x-sy-t:0()

22
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24 (a) Write 7 + 12x — 3x? in the form a + b(x + ¢)*> where a, b and c are integers.
2
T Hax -32
= ~3(x-yn) +d ®

-3[( x-z)‘-q]f %0

a
-3 (x-2) a2+ 3} @

[B]

(W]

2
-3(x-2) +.19

"

L
Arrange in the form of a ¢ b(xtc)

2

s |q~3(x-2)® where a = 14
b

C: -2

7]
(
w

The curve C has equation y = 7 + 12x — 3x?
The point A4 is the turning point on C.

(b) Using your answer to part (a), write down the coordinates of 4.

(3
y - 16 -3(x-2)
¢
y- tevrdinatte t
(when x=2, y=14)

x ~ofdinate (x-2:9 — %=2)

(Total for Question 24 is 5 marks)

A
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Diagram NOT
accurately drawn

P
N Ac 0
849 2a
OAN, OMB, APB and MPN are straight Iines.
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.

-3 -
he - PO + 08
- -2a +2b @
D
N - No+ o
- “loqt b
Let X = fradion of Nm

"

Y : fradion of AB

e T
AP - AN t NP

- 84+ X(-104 +to_)®

/?g): - Y(-240t2b) 0

24




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

8a -104X +bx = -29Y+2bY
gQa = t0ax-2ay +2bY-bx

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

-—

\

b term 0:- 2AY¥-X
- since Y - fradhion of A8,

- -\
ay=-x —© S
ap -4 AR
aterm - $:10x-2Y =@ 1
- 5
:“ 2 —
substitute O into @ 4 X , hence PG q
g =10(ay)-2vy AP: Pe = 4:5
&-20y-2y -~ ys O
Y - _8—— = 4
(| S q (Total for Question 25 is 5 marks)

Turn over for Question 26

75
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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

BC=2+ ~/5)em
ED=(4+ +/5)cm

DC=2\/§cm

Show that the length of AB is (p J5+ q)cm, where p and ¢ are integers whose values are
to be found.
Show your working clearly.

BCx A = CO x EC

(245 ) (pp+2+f5 ) = ads (4+ds +ads) O

Ae = 205 (1155 425)  (4,15) @

2+]s
a5 4 25) + AGs) - (ut4i5+5)
2t 5
= 8J5 -4]J5 v 10+20 -9
245

= At 4Js . 2-ds O
TR 2-5

26 B U



: #2-2[g +8Jg -4(s) 0

4-5

A2 - ‘3,1_5—

-\

:-22+ 13 5

*13]5 -122
0,

wherg p = 13
(‘L: 22

(Total for Question 26 is 5 marks)

TOTAL FOR PAPER IS 100 MARKS
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