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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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Answer ALL TWENTY SIX questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

. . X
1 (a) Simplify 2
X2

q-2 1
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(b) Write E as a single power of 7
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(Total for Question 2 is 2 marks)
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Show that 4Z + 3i = 81
3 5 15

LHs : _'l’.‘s-l 1(—1—33
3x5 G6x3
- Yo 4 5%

—

15 19

= 123

v O

b Cxda +b

S
|
7l
o

\ Ig /123
-1206

:}
B 8"; (.Showﬂ)

(Total for Question 3 is 3 marks)
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4 The diagram shows a triangle.

(4x + 10)°

Diagram NOT
accurately drawn

Work out the value of x. (Angles 1 @ angle Sums ug 1o

20+ (4Z+i0) + (x+20) = 180

Sx +30 +30 = 1%0

z \%OO

cx = 180 -€o

Ex + 66
-60

0

2]

oK * w.o@

x = 120

—

s

:QI!.(D

180°)

(Total for Question 4 is 4 marks)
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5 Use ruler and compasses to construct the bisector of angle BAC.

You must show all your construction lines.

(Total for Question 5 is 2 marks)
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S8 N
< | 6 Anbag contains only red beads, blue beads, green beads and yellow beads.

32;?_::3:3 The table gives the probabilities that, when a bead is taken at random from the bag,
S the bead will be blue or the bead will be yellow.

e Colour red blue green yellow

S The probability that the bead will be green is twice the probability that the bead will be red.

s Sofia takes at random a bead from the bag.
o She writes down the colour of the bead and puts the bead back into the bag.

:»f::o:o’o She does this 180 times.

SR8 Work out an estimate for the number of times she takes a red bead from the bag.

558 Probab‘iliiy of red or green bead s taken :
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(@) Solve the inequality 2X+7 >4

(b) Solve x2-3x-40=0
Show clear algebraic working.
By using quadratic formula-.

2= 3+ [C-D-40)(-y0) ®

2

x =3+ |169
2

3413 @

o0
1)
=

i
0
S

(Total for Question 7 is 5 marks)
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S )

S8 The table shows the cost, in euros, of Brigitte’s car insurance in each of the years 2016,
G 2017 and 2018

Year 2016 2017 2018
Cost of insurance (euros) 500 545 592

Brigitte says,

SR “The percentage increase in the cost of my car insurance from 2017 to 2018 is more than
i the percentage increase in the cost of my car insurance from 2016 to 2017”

(039 . .
s (@) Is Brigitte correct?
SO You must show how you get your answer.

B 2016 o do\?} : JOIF +p 2018 :

S Piffernce W Cost : 545 - 500 Pifference in Cogt : 592 - 5ys
S LN O) 41

Percontag v 4 : :
guinuease s 15 L) Prcantag o increase : 1 x 100},
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Henri wants to insure his car.
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He gets a discount of 15% off the normal price.
Henri pays 952 euros for his car insurance after the discount.
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(b) Work out the discount that Henri gets.
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9 The density of gold is 19.3g/cm? donsity - 222
A gold bar has volume 150cm?3 Voluwme

Work out the mass of the gold bar.

Mass
IS0

1q.3 -

mass = 14.3 <50 (V)

(Total for Question 9 is 2 marks)

10 Change a speed of 50 metres per second to a speed in kilometres per hour.
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_

LS @ v hour @

180

... kilometres per hour

(Total for Question 10 is 3 marks)
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11 The diagram shows a shaded shape ABCD made from a semicircle ABC and a
right-angled triangle ACD.

Diagram NOT
accurately drawn

17cm

AC is the diameter of the semicircle ABC.

Work out the perimeter of the shaded shape.
§§§¢¢:§ Give your answer correct to 3 significant figures.
% K

By using Pythageras’ Theovam .

2

AV

AC - AD - OO
pe - -5 O
AG = 64

g om @

Length, MBC - 1P ™
— 0,

Pemter 0f Shaded Shape = AR + 15+ 13 (1)
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(Total for Question 11 is 5 marks)
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12 Astrid wants to buy some oil.

She can buy the oil from either Dane Oil or Arctic Oil.

Here is information about the price that each company will charge Astrid.

Dane Oil Arctic Oil
(4.2 x 10°) litres | (8.6 x 10°) litres
for for
2500000 Krone | 770000 Dollars

Astrid wants to get the better value for money for the oil.
1 Dollar = 6.57 Krone

From which company should she buy her oil, Dane Oil or Arctic Oil?
You must show your working.

Finding litre pear amount of money

Dang 0if : A-2x10° live

= 0.06% e/ (V)
2500000 K

Arche Ol : 8.6a10° bbe | 12 Widve /p @
30000 O

= 112 litve . | Dollar _ Conved Yo Frone
| Dollar 65T K

o

0169 litve /. ©)

s. hechic oWl gives bedter value for Money .

©

(Total for Question 12 is 4 marks)
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13

Diagram NOT
accurately drawn

A, B, C and D are points on a circle, centre O.
AOD is a diameter of the circle.

Angle CBD = 28°
o Angle BDA = 32°

KX
<K<
SO

Find the size of angle BDC.
Give a reason for each stage of your working.

+ angle cpp - angle CBp - 280 @

(angle 10 the Same Segment qre Qq,uOJ )

. angle Acd : 4o @
(angu g Sejgrade 1S 90 dggreu) @

' Gngle 8DC - 180°- 28" 90 - 35"

- 30"

(angle in a triangle adds dp v 180)
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(Total for Question 13 is 4 marks)
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14 There are 20 glasses in a cupboard.

13 of the glasses are large
7 of the glasses are small

Roberto takes at random two glasses from the cupboard.

(@) Complete the probability tree diagram.

large
large

small

large
small

(2)
(b) Work out the probability that Roberto takes two small glasses.

20
190

lx—g— B
1

0,
20
O

(Total for Question 14 is 4 marks)
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15 Here are six graphs.

Graph A Graph B Graph C
Va Y4 Y 4

>
>

=<V
=<V
=3 4

Graph D Graph E Graph F

(020, Yo
D050 w8

Complete the table below with the letter of the graph that could represent each given
equation.

S Write your answers on the dotted lines.

Equation Graph

2
:?.i’::i’: X2 | ) 4 Po‘-l'hve

7 (Total for Question 15 is 3 marks)
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16 Make x the subject of y

—

xX-y
y(=-4) = 201 (1)
ofz,-t.gﬂ x4\
yx-x = yy'ey ()
x(«f—n) : 4y 1)

2 x4l
y

x = hy'e

2

y-i

(Total for Question 16 is 4 marks)
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© | 17 Prove that the difference between two consecutive square numbers is always an odd number.
Gk Show clear algebraic working.
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18 The histogram gives information about the times, in minutes, that some customers spent

in a supermarket.

Frequency
density

Frequenty = frequoncy density x dass width

0 10 20 30 40 50

Time (minutes)

(a) Work out an estimate for the proportion of these customers who spent between
17 minutes and 35 minutes in the supermarket.

Total cagtomers = (0-3210) £ (34 %xS) +(129) +( 25 x6) + (4.8 x15)

- FHIIEA4 6 + 32

- l10©

From t=13 to ¢:= 2y

(Q4-11) =l =

From b= 24 o t=30 :

(3%0-24) x 2S: Ig

From £:=30 o t=35:
(26-30) x4 .8 = 2y

Total fom t:13 4o L+ 35 ; 46 LI

@ P‘bPOI’HOD © 420 (D 120

FH15 tAYy = 4 3
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$0.9.09.0.0,
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One of the customers is selected at random.

O
Sesstese!
2K
000

QRS

bosesete!
e

S Given that this customer had spent more than 30 minutes in the supermarket,
(b) find the probability that this customer spent more than 36 minutes in the supermarket.
Wstomer spending more than 30 mins -
15 xy.8
36 NS ¢

Wwstomer Spending more than

(45-36) = y.8 0
= g a9

Pfoba'o"\i’ryz ""2? ; a @ """""""""""" "5(2) """""""""""

\ x/l‘/{ \o
(Total for Question 18 is 5 marks)
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v | 19 (a) Write down an equation of a line that is parallel to the line with equation y =7 — 4x
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The line L passes through the points with coordinates (-3, 1) and (2, —-2)

.:::: <
:::
%

s (b) Find an equation of the line that is perpendicular to L and passes through the point
S5 with coordinates (-6, 4)

KK Give your answer in the form ax + by + ¢ = 0 where a, b and c are integers.

SKEES -2- ) 3

gadent of L - ——— = --= (©

S 2-(-3)

gradient 0f ling b L - ' . 2 (i
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=
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<EXNECN

)
BN
HRRIERL A

%
S
%
%
<5
"

<>
XL
5%
K5
&5

Soteses
Sode%es
$95959
RS

SRR
RERRS

%%
%
%
%

QOO
050, 0.0.0.0¢
IR
S &
258

<5
958
.
55
r»
.

(Total for Question 19 is 5 marks)
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20 The area of a rectangle is 18cm?

The length of the rectangle is (\/7 + 1) cm.

Without using a calculator and showing each stage of your working,

find the width of the rectangle.
Give your answer in the form avb + c where a, b and c are integers.

(43 +1) »

W

"

-

= 1% w
8 A7
A1 ) B
183 - 18 0
* -\

1813 - 18

)

3]3 -3 0]

0 NERY

Area = Jongth x wid#h

(Total for Question 20 is 3 marks)
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21 The diagram shows a sketch of part of the curve with equation y = f(x)
YA
(4, 6)
y =f(x)
>
[° \ X
There is one maximum point on this curve.
The coordinates of this maximum point are (4, 6)
(@) Write down the coordinates of the maximum point on the curve with equation
(i) y=f(x+4) - shift x Y4 Posihon to the left
0 ¢ O
(O A )
g (i) y=f2x) - dide % by 2
2 ¢ )
(O e )
(2)
The equation of acurve Cis y =x?+3x +4
: _(4)=(x-u)
The curve C is transformed to curve S under the translation
- f(x) 6
(b) Find an equation of curve S.
You do not need to simplify the equation.
2
Y 2 (x-y)+ 3(x-4) ty (+e) @
2
s A-8%Xtip +3x-12 +10
2
T X-5xtwy @
&3 2
Yy =x-5xt+id
§§‘§§§§§§§§‘ (Total for Question 21 is 4 marks)
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22 The line with equation y = x + 2 intersects the curve with equation x2 +y? -2y =24 at
the points A and B.

Find the coordinates of A and B.
Show clear algebraic working.

By using simultancous equation :

X+ (re2) -2(x42) = 24 @©)
XEX Aty -2x - = 24

21 +ax = 24

X +X-12:0 @
(x-3)(x+y) =0 O

x:3 or x=-4(1))— Substitute into y:x42
o g y vawes .
y=5 or gy:-2

(Total for Question 22 is 5 marks)
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23

4a Diagram NOT
accurately drawn

2b C

ABC is a triangle.
The midpoint of BC is M.
P is a point on AM.

%
AB = 4a

5l 3l
I "

| N
) o
=+

I

o

- 2 9
BC = BA + AC

5%
&
)
2%
o
\
£
[
-
»
|

o2

Find the ratio AP: PM

ORI
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4]

s s I
Pm - PA + AR + BM
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»
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(Total for Question 23 is 3 marks)

¢
TR

¢
::A
Soatetotetotetetetetets

<
5
%!
558
KK

£

K RAELR

03090%0%%%

000000‘0‘“ L ¢
00000.:.0.0’000‘0‘:. 0e%e%%

SSasesesataseseletesss
RERRS

>
SRS
KL

S dooetetodetet
0

5K

SRR

.:
000,
:’

%

J

23

T



PhysicsAndMathsTutor.com

r

24 Express

4

3 ox — 4x3

as a single fraction in its simplest form.

4 (2x-3) - 3(2x-5)

(2x-5)(2x-3)

. BAX-I2-6X 4+ \S
(2x-5)(ax-3)

2 2%t 3

2X—5 2x-3) 6x2—17x+5

Gxtt}xfs

(2x-5)(22-3)

: 2 3

ax - yx

(31-0(}/—5) '

(2x°5)(2n-3)

3Ix -\
x(2x-3) (-243) O

~

X (-2x +3) (2%3)

3x -
x(ax-3) (-2213)

(Total for Question 24 is 4 marks)
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25 Mario is going to save $50 in the year 2021

He is going to continue to save, up to and including the year 2070, by increasing the
amount he saves each year by $k

Mario will save a total of $33125 from 2021 to 2070

Work out the value of k.
Sp - 2. [1“(“-1)&
n- so @ q = G50 d: k

33 125 - -51—° 1(‘50)+(1|‘l)k]

33 u5- 25 (100 +49k) (1)

33125

o
095 7 —_
LIRS 2
KRB

= 100 +4q k

1325 -100 - 49Kk

—————
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(Total for Question 25 is 3 marks)
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26 Here is a sector, AOB, of a circle with centre O and angle AOB = x°

0]

The height of the cone is 25cm.
The volume of the cone is 1600 cm?

Work out the value of x.
Give your answer correct to the nearest whole number.

F"mdihg cadius 6f the come

_‘s_,a,“r‘*.ls 1600 O

2

fLy = ‘600

— x3

a5

r= o l6Lus

38196 .. om (1)

Diagram NOT
accurately drawn

Diagram NOT
accurately drawn

2.193 ...

Volume of Cone :

( 2
—xftar xh
3
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