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International GCSE MATHEMATICS
FORMULAE SHEET - HIGHER TIER

Pythagoras’ Volume of cone =  zr’h Volume of sphere = £ 7r3

Theorem
/I Curved surface area of cone = 7rl Surface area of sphere = 47r?
b
a ! h

adj = hyp x cos 6

opp = hyp x sin 0
opp opp =adj x tan 6 In any triangle ABC
6 C
opp
hyp

or sing =

coso :;ﬂ A C B

yp

b c
opp Sine rule: = =
tano :a_dj sinA sinB sinC

Cosine rule: a?= b%+ c?—2bc cos A

Area of triangle = + ab sin C

Circumference of circle = 2xr a |
Area of circle = 7r? h
v

>
[ »”l

The Quadratic Equation
Volume of cylinder = zrh The solutions of ax?+ bx + ¢ =0,
where a =0, are given by

T
S,

Curved surface area
___________ of cylinder = 2zrh o —b++/b?-4ac
R - 2a
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25 Answer ALL TWENTY TWO questions.
: Write your answers in the spaces provided.

*::-32 You must write down all the stages in your working.

o.;;;'}, 1 Rafael and Roger played tennis against each other 30 times.
»gg Each of the times they played, either Rafael won or Roger won.
x/ The ratio of the number of times Rafael won to the number of times Roger won is 7:3

(a) Work out the number of times Rafael won.
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< In a school, there are 75 girls in the tennis squad.
il The ratio of the number of boys in the tennis squad to the number of girls in the tennis

&
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S X, H .
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S (b) Work out the number of boys in the tennis squad.
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( )

2 (a) Factorise fully 2x? —4x

A=2p+3q
(b) Work out the value of pwhen A=32andq=7

(Total for Question 2 is 5 marks)
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3 There are 50 marbles in a bag. s it
35 of the marbles are brown. SHRS

Otti takes at random a marble from the bag. s
He records the colour of the marble and puts the marble back in the bag. S

He does this 300 times. B
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( )

4 Work out the size of an exterior angle of a regular polygon with 8 sides.

(Total for Question 4 is 2 marks)

5 Inasale, normal prices are reduced by 8%
(&) The normal price of a jacket is £28

Work out the price of the jacket in the sale.

(b) In the sale, the price of a shirt decreases by £3

Work out the normal price of the shirt.

(Total for Question 5 is 6 marks)

\. J

5
OB AR T A T

4MAQ | 2016 | May/June | Paper 1HR | GradeMax II| Turnover »




r

6 (a) Solve the inequalities -4 <3x+5 <11

(b) Write down the integer values of x which satisfy -4 <3x+5 <11

(Total for Question 6 is 5 marks)

7 Write 792 as a product of its prime factors.
Show your working clearly.

(Total for Question 7 is 3 marks)
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(b) Rotate shape Q 90° clockwise about (1,0)
Label the new shape R.
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9 Li throws a 6-sided biased dice once.

The table shows the probability that the dice will land on 1, 2, 3, 5 or 6

Number 1 2 3 4 5 6
Probability 0.15 0.1 0.05 0.2 0.15

(a) Work out the probability that the dice will land on 4

(b) Work out the probability that the dice will land on an odd number.
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10 Julie asked 50 children how many exercise sessions they each took part in last month.

The table shows information about her results.

Number of exercise sessions | Frequency

Oto6

13

7to 13

10

14 to 20

16

21to 27

28 to 34

Calculate an estimate for the total number of exercise sessions the children took part in

last month.

(Total for Question 10 is 3 marks)

11 The line L passes through the point (3,1) and is parallel to the line with equation y = % - 2X.

Find an equation for the line L.

(Total for Question 11 is 3 marks)
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12 (a) Simplify fully m

(b) Make p the subjectof p+4q=3p+5

(c) Expand and simplify (2y + 3)(4y — 1)
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13 Here is the quadrilateral ABCD.

9.8cm Diagram NOT
accurately drawn

3.6cm

8.4cm

Angle BAD = 90° and angle BCD = 90°
AB =9.8cm
AD = 3.6cm
BC =8.4cm

Calculate the length of DC.
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( N ¢
14 Linford and Alan race against each other in a competition.

If one of them wins a race, he wins the competition.
If the race is a draw, they run another race.

They run a maximum of three races.

Each time they race, the probability that Linford wins is 0.35
Each time they race, the probability that there is a draw is 0.05

(a) Complete the probability tree diagram.

race 1 race 2 race 3

Linford Linford Linford
wins wins wins

draw draw draw
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DT
Alan e

Alan Alan
wins wins wins S

(b) Calculate the probability that Linford wins the competition. A
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(Total for Question 14 is 5 marks)
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15 y:x3—%x2—54x+10

(@) Find &
dx

The curve with equationy = x® — %xz — 54x + 10 has two turning points.

(b) Find the x coordinate of each of these two points.
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(Total for Question 15 is 5 marks)
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16 The incomplete histogram shows information about the heights of a group of children.

A

Frequency
density

110 120 130 140 150
Height of children (cm)

There were 10 children with heights between 130cm and 135cm.

(a) How many children had heights between 110cm and 130cm? B
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There were 6 children with heights between 135cm and 145cm.

(b) Show this information on the histogram.

(1)

(Total for Question 16 is 4 marks)

0% .
Tia')
A A KA
e ove% A
KIS

X
oo

CRRESRY
o000

0
5%

100500050 %20 %% % %
<K

KA
SRR
SRRRRLES
LS
CRRHHRARRLLLS:

205
SRR

S
K,
.:.:
&S

2%
%
%

KSR AARKK

:00000000

35
25058
K

%
<
o2

14

0 O O AR
I )

4MAOQ | 2016 | May/June | Paper 1HR | GradeMax



D Diagram NOT
accurately drawn

9cm E

4cm 5cm

C 4.5cm B A

Triangle ABE is similar to triangle ACD.

AED and ABC are straight lines.

EB and DC are parallel.

AE =5cm, BC = 4.5cm, BE =4cm, CD =9cm

(a) Calculate the length of AD.
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The area of triangle ABE is ycm?
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(c) Find an expression for y in terms of x.
Give your answer as simply as possible.
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18 fis the function such that

f9 = 3x +1

(a) Find f(0.5)

(b) Find  ff(~1)

(c) Find the value of x that cannot be included in any domain of f

(d) Express the inverse function f-* in the form f-1(x) = ...
Show clear algebraic working.

3)

(Total for Question 18 is 7 marks)
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C Diagram NOT
accurately drawn

A

A, B and C are points on a circle, centre O.
PA and PC are tangents to the circle.
Angle ABC = 100°

Calculate the size of angle APC.
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(Total for Question 19 is 3 marks)
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Show clear algebraic working.

20 (a) Simplify fully
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(Total for Question 20 is 6 marks) ¢

KA
e

%

S0
X XX
0%
b
5
5

$%0%
K
%%

<>
0

...’:"
poote!
:’:’:‘

R

18

I O O AR RO
I )

4MAOQ | 2016 | May/June | Paper 1HR | GradeMax



(% (>
oot oeeds
s
Petes faTaces
E

o

& >g
G

9%
S
W
,:.0. Q

Srssleissese;
(RXL

ALK

S
S
%
oX

ORI
R0
0SS0 e T 8
2SS YEN
Luioteist)
e

bole!
St etotatetetelsl

desrsateteseiatoiotet ot

%
X

6%

Bateselotets
o2e%%
%

<
55
9%
%!
2
5

XXX
oK
S5
298

0.0
o
9%

CORESLERIS
LK Saotetetete’
NI 5
PACRES %
SIS S RRRRRELIRRILS

.0

XX

S
KL

5K
5

%
<

8
%

X

ST

d

)
0ot
4

4
R

<

KRR
RRERLRES
Totetatelrtetad

SIS
D IXT
5

D 00
<

OIREEENA
et
1
"

0
ool

O
2ot
T
108,
905

5

0
0K
o200
RGN

O
KRS
%%
RERRIKS

120500000 %6 %%

SIRLIIRIK
GRS

o%
LSRRI ISAEN

SKEARLRS
KRR

IR
0%

.:’:’

L5

:’:’:
oo,

r

21 Solve 3 x 4% =24

Show your working clearly.

(Total for Question 21 is 4 marks)
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22

Diagram NOT
accurately drawn

The diagram shows a circle, centre C.
PR is a chord of the circle.

The area of the shaded region is 100 cm?
Angle PCR = 30°

Calculate the length of the arc PQR.
Give your answer correct to 3 significant figures.

(Total for Question 22 is 6 marks)

TOTAL FOR PAPER IS 100 MARKS
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