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GCSE Mathematics IMAQ
Formulae: Higher Tier

You must not write on this formulae page.
Anything you write on this formulae page will gain NO credit.

. 1
Volume of prism = area of cross section x length Area of trapezium = 5 (a +b)h

[fe—a—

/ i \
v
—

4 1
Volume of sphere = 5W3 Volume of cone = gmfzh

Surface area of sphere = 47> Curved surface area of cone = 7r/

/ l |
In any triangle ABC The Quadratic Equation

The solutions of ax* + bx + ¢ =0
where a # 0, are given by

b a _ —b+\(b* - 4ac)
B 2a

X

Sine Rule —%_ = _? ¢

sind sinB sinC

Cosine Rule ¢ = b> + ¢*— 2bc cos A

1
Area of triangle = 5 ab sin C

P 4 4 0 2 2 A 0 2 2 8



Answer ALL questions.
Write your answers in the spaces provided.
You must write down all stages in your working.

Shemoly wants to find out how often people play sport.
She uses this question on a questionnaire.

“Exercise is good for you. How often do you play sport?”

A lot Sometimes Never

Write down two things that are wrong with this question.

1.

(Total for Question 1 is 2 marks)
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2 Carlos has a cafe in Clacton.
Each day, he records the maximum temperature in degrees Celsius (°C) in Clacton and
the number of hot chocolate drinks sold.

The scatter graph shows this information.
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Maximum temperature (°C)
On another day the maximum temperature was 6 °C and 35 hot chocolate drinks
were sold.
(a) Show this information on the scatter graph.
(1)
(b) Describe the relationship between the maximum temperature and the number of
hot chocolate drinks sold.
(1)




(c) Draw a line of best fit on the scatter diagram.

1)
One day the maximum temperature was 8 °C.

(d) Use your line of best fit to estimate how many hot chocolate drinks were sold.

(Total for Question 2 is 4 marks)

On Monday, a shop sells 120 loaves of bread.
20% of the loaves are wholemeal bread.

% of the loaves are granary bread.

The rest of the loaves are white bread.

How many loaves of white bread does the shop sell on Monday?

(Total for Question 3 is 3 marks)
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4 60 children go to a nursery.

The ratio of girls to boys is 3 : 2

he children go to the nursery either in the morning or in the afternoon.
7 of the children go to the nursery in the morning.

The rest of the children go to the nursery in the afternoon.
7 boys go to the nursery in the afternoon.

Work out how many girls go to the nursery in the morning.

(Total for Question 4 is 5 marks)
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5 (a) Factorise 14x — 35

1)
(b) Expand and simplify 3(2¢ — 5) — 2(c — 4)

(2)
(c) Simplify (4¢€%)

(2)
(d) Expand and simplify (a + 5)(2a — 1)

(2)

(Total for Question 5 is 7 marks)
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6 Here are the ingredients needed to make 20 cookies.

Cookies

Ingredients to make 20 cookies.

250 g butter
120 g caster sugar
300 g flour

Sam is going to make some cookies.
She has these ingredients.

625 g butter

You must show your working.

360 g caster sugar

1000 g flour

Work out the greatest number of cookies that Sam can make with her ingredients.

(Total for Question 6 is 3 marks)
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(a) Describe fully the single transformation that maps shape A onto shape B.

(2

(b) On the grid, rotate shape A 90° clockwise about the origin O.

Label the new shape C.

2

(Total for Question 7 is 4 marks)
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8 A pattern is made using four identical rectangular tiles.
Diagram NOT
< 21 cm > accurately drawn
A
12 cm
A\
Find the total area of the pattern.
cm?
(Total for Question 8 is 5 marks)

. .
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*9  The world speed record for a train is 360 mph.
It takes Malcolm 6 seconds to drive a train 1 kilometre.

Has the train broken the world speed record?
Use 5 miles = 8 km.

(Total for Question 9 is 5 marks)

10 Work out ix 42
3

Give your answer as a mixed number in its simplest form.

(Total for Question 10 is 3 marks)




11 2<n<3
n is an integer.

(a) Write down all the possible values of 7.

(b) Solve 4—-x<2x-5

2)

2

(Total for Question 11 is 4 marks)
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12 The diagram shows a scale drawing of a garden.

X

fountain

bench

Scale: 1 centimetre represents 2 metres

Haavi is going to plant a tree in the garden.
The tree must be

less than 7 metres from the fountain,
less than 12 metres from the bench.

On the diagram show, by shading, the region in which Haavi can plant the tree.

(Total for Question 12 is 3 marks)
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13 Stephanie is x years old.

Tobi is twice as old as Stephanie.
Ulrika is 3 years younger than Tobi.

The sum of all their ages is 52 years.

(a) Show that 5x—3 =152

(b) Work out the value of x.

€))

(Total for Question 13 is 5 marks)
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14Ali has some packets.

—— Diagram NOT
accurately drawn

50 cm

packet

8 cm

40 cm ]
2m container

2m

Each packet has dimensions 40 cm by 8 cm by 50 cm.

Ali fills a container with these packets.
The container is a cube of side 2 m.

Ali fills the container completely with these packets.

Work out the number of packets.

(Total for Question 14 is 4 marks)




15 Solve the simultaneous equations

Show clear algebraic working.

S5y—4x =38
ytx=17

y=-

(Total for Question 15 is 3 marks)
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16 (a) Complete the table of values for y=x*+2x—3

X —4 -3 -2 -1 0 1 2
v 0 -3 —4 5
(2)
(b) On the grid, draw the graph of y = x> + 2x — 3 for values of x from —4 to 2
YA
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(Total for Question 16 is 4 marks)

Do NOT write in this space.
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17 The table gives information about the speed, in km/h, of 180 vehicles passing a speed

checkpoint.
(vSEIer?/(lil) Frequency
40 <v <50 4
50<v <60 52
60<v <70 60
70 <v < 80 34
80 <v <90 18
90 <v < 100 12

(a) Write down the modal class.

(b) Work out an estimate for the probability that the next vehicle passing the speed
checkpoint will have a speed of 60 km/h or less.

(c) Complete the cumulative frequency table.

Speed Cumulative
(v km/h) frequency

40 <v < 50
40 <v <60
40 <v
40 <vy
40<v
40 <v

/

=)

O |0
[N )

VARV ANRY/ANRY/ARRY/A

—_
=
(=]

(1)

1)




(d) On the grid, draw a cumulative frequency graph for your table.

A

200

180

Cumulative 160
frequency

140

120

100

80

60

40

20

0
40 50 60 70 80 90 100

v

Speed (v km/h)
(2)

(e) The police decide to fine the driver of any vehicle passing the speed checkpoint at a
speed of more than 84 km/h.
Use your graph to find an estimate for the number of drivers the police decide to fine.
Show your method clearly.

(Total for Question 17 is 8 marks)
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18 (a) Write 450 000 in standard form.

1)
(b) Write 3.2 x 10~ as an ordinary number.

1)
(c) Work out 6.4 x 10"

1)

(Total for Question 18 is 3 marks)
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0 Diagram NOT

accurately drawn
R
Q

(a) P, O and R are points on a circle, centre O.
Angle OPR = 36°

Work out the size of angle POR.

(2)
H
\ Diagram NOT
J accurately drawn
G
K
(b) G, H, J and K are points on a circle.

KJ is a diameter of the circle.

Angle KGH = 124°

Work out the size of angle HKJ.
3)

(Total for Question 19 is 5 marks)
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20 Express the recurring decimal 0.15 as a fraction.

(Total for Question 20 is 3 marks)

21 Write (5 — J5 ) in the form a + NG , where a and b are integers.

(Total for Question 21 is 2 marks)
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*22This shape is a solid prism.
The cross section of the prism is a trapezium.

Diagram NOT
accurately drawn

E 5x - 3— X
S Asx\

S5x 3x 3x
Y i | ol
x+2

< 13x -3

v

Show that the total surface area of the prism is  82x* + 32x — 12

(Total for Question 22 is 4 marks)
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23 The straight line L has equation y =2x—5

Find an equation of the straight line perpendicular to L. which passes through (-2, 3).

(Total for Question 23 is 3 marks)
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24 The diagram shows a regular hexagon O4ABCDE.

Diagram NOT
accurately drawn

_’
OA=a
—
AB =b

M is the midpoint of OFE.
N is the midpoint of AB.

(a) Find MN in terms of a and/or b.

_> p—

MN
3)

(b) Describe fully what your answer to part (a) shows about the lines O4 and MN.
(2)

(Total for Question 24 is 5 marks)




3x* — 6x

25 Simplify fully —— %
Py WY 2 o — 8

(Total for Question 25 is 3 marks)

TOTAL FOR PAPER IS 100 MARKS
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