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GCSE Mathematics 1IMAO

Formulae: Higher Tier

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

Volume of prism = area of cross section * length

Volume of sphere = 4 P

Surface area of sphere = 4mr?

In any triangle ABC
C
b a
4 g B
Sine Rule -7 — b __c

sind  sinB sinC
Cosine Rule ¢ = »* + ¢?>— 2bc cos 4

Area of triangle = % ab sin C

Area of trapezium = % (a + b)h

f—a—]

Volume of cone = —1-??,7”2h

Curved surface area of cone = zrf

The Quadratic Equation
The solutions of e + bx +¢c =0
where a # 0, are given by

b J(B? — 4ac)

2a




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

You must write down all stages in your working.

1 Glen buys four tickets for a concert,
Each ticket costs £54

Glen also has to pay a booking fee.
The booking fee is 5% of the total price of the fickets.

Work out the total amonnt Glen has to pay.

b x 454 = £2¢

107 =42 6o

5> 7%[0.&0
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(Total for Question 1 is 3 marks)




2 Charles wants to find out how much people spend on sweets.
He will use a questionnaire.

(a) Design a suitable question for Charles to use in his questionnaire.
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Charles asks the people in his class to do his questionnaire.
(b) Give a reason why this may not be a suitable sample.
(1)

All ’ﬂaﬂﬁ(f‘Pam"Lf wall ée “+he SoMe oG .

(Total for Question 2 is 3 marks)
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3 Here is a list of ingredients for making a peach dessert for 6 people.

Peach dessert for 6 people.

150g  jelly

10 sponge fingers
500 m! custard

200 g peaches

Bob is going to make a peach dessert for 15 people.

Work out the amount of each ingredient he needs.

6HE € 6 4 S = 15
tngf.eox'te/\!rj < 9"5

(50 X jj B2 gl

(O » 2~ 2 S sponge fingers
Soo x 2-5 | A S50 m/ custard
Noo x 2-5 5O O gpeaches

(Total for Question 3 is 3 marks)
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4 A leisure centre has a swimming pool and a gym.

Here are the ages of the 16 people in the swimming pool.

s’ o B o o B W W
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Show this information in an ordered stem and leaf diagram.
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(Total for Question 4 is 3 marks)
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(a) Reflect shape A in the line x = —1
(2)
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(b) Describe fully the single transformation that maps shape P onto shape Q.
enlargement . scale Sechr 2 cenbee (—€,2)
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(Total for Question 5 is 5 marks)




6 (a) Express 84 as a product of its prime factors.
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Sally is a patient in a hospital.

She has to take a red pill every 4 hours, a blue pill every 6 hours and a white pill
every 8 hours.

She takes a pill of each colour at midday.

(b) When will she next take a pill of each colour at the same time?

b 8 12 14 QO@
¢ 12 m@
3 16 @)
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(Total for Question 6 is 4 marks)
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Spin the wheel

a 50p

10p

PR S e AL “;m;g;-::"‘é

Bert has a game at a fair.

In the game players pay to spin a wheel.

e T R e T T

When the wheel stops, the amount shown by the arrow is given to the player.
The table shows the probabilities that the wheel will stop on 5p, on 10p, on 20p and on 50p.

5p 10p 20p 50p

Probability 0.5 0.25 0.15 0.1

R s T

Bert wants to make a profit from the game.

ik

Work out the minimum he can charge players to spin the wheel.

O.Sx § = 2.5
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(Total for Question 7 is 4 marks)
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Tony buys and sells cars.

He has to reach a target of at least 40% profit on each car he sells.
On Monday, Tony buys a car for £1500

On Tuesday, Tony sells the car for £2150

Show that Tony reaches his target for this car.

[ So© o0

Gor. = bo°
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(Total for Question 8 is 3 marks)




*¢  The diagram shows a box for winter grit. Diagram NOT

The box is in the shape of a cuboid. accurately drawn
The box is empty.

Jon wants to fill the box with grit. T ~

A bag of grit costs £2.50

There are 8000 cm® of grit in a bag. 60 cm

Jon has £70 to spend on the grit.

‘W;A/M):m

Does Jon have enough money to buy all the grit he needs
to fill the box completely?

volume = L0 xloeo X &9

Jo
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(Total for Question 9 is 5 marks)




10 (a) Factorise fully 8p2q +12p

{2}
pe(2pq + 3)
p(2pq 1 3)
(b) Expand and simplify 5—-2(m-3)
' (%)
§— Ven + G

(Total for Question 10 is 4 marks)




11 Kelvin and Mamady are in the same class.
The probability that Kelvin arrives on time is 0.7
The probability that Mamady arrives on time is 0.9

Complete the probability tree diagram.

Kelvin

On time

Not on time

Mamady

On time

Not on time

On time

Not on time

(Total for Question 11 is 2 marks)
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12 The perimeter of this shape 1s 22 cm.

2x+ 7

Find the area.

3, -~ 1o D¢
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j 2.4 x 78
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a2 = | 0o + b4

(1 o.3x0.%¥ = 6 64

All measurements are in
centimetres

V9 .36

(Total for Question 12 is S marks)
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13 3 n<2
n1is an integer.

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

(b) Write down the inequalities represented on the number line.

— |

<> < 3

(Total for Question 13 is 4 ‘marks)
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14 Make ¢ the subject of the formula 7 =

3
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15 60 people took a driving theory test.

The cumulative frequency graph shows information about their test scores.

g

50
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Cumulative 0 e M

frequency o+ A f

30

v

0 10 20 30 40
Test score

(a) Use the praph to find an estimate for the median test score.

People pass the test when their test score is 43 or more,

~ (b) Find an estimate for the number of these people who passed the test.

o — 371

50

(1)

23

)




The lowest test score was 17
‘The highest test score was 50

(¢) Use this information and the information from the cumulative frequency graph to
draw a box plot.

A 2

0 10 20 30 40 50
Test score )

(Total for Question 15 is 6 marks)




16 (a) Write 450 000 in standard form.

L. S VO

*
(b) Write 3.2 x 10~ as an ordinary number.
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(¢) Work out /6.4 x 10"
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(Total for Question 16 is 3 marks)




17

Diagram NOT
accurately drawn

1B

PQ, R and RS are 3 sides of a regular decagon.
PRT1is a straight line.
Angle TRS= X°

Worl out the value of x

oy W - L - 36
) 0,/\ - P
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x=. 2%

(Total for Question 17 is 5 marks)
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18 (a) On the grid, draw the graph of y= 5x+ 1 from x=—1 to x=3
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(b) Which of the following is the equation of a line parallel to y=5x+ 17
: (1

A B C D E
y=x+1 Sy= x+1 y+5xk=3  y-5x+1=0 y=-,+1

D

(¢) Find the equation of line which is perpendicular to y= 5x+ 1 and passes through the
point (0, 0).
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19 Solve the simultaneous equations

3x+2y=11 ¥ L
2x—5y=20 x3
6oc Yy = 23
B Hj:: éC)
6x—15Y
lqd = "38

- -a
J

?)'DC’\' 9'('—9') = U

S - A
Yoo T 5
Se 9

A= S

V= vt

(Total for Queston 19 is 4 marks)




20 Diagram NOT

accurately drawn

B and C are points on the circumference of a circle, centre O.
AB and AC are tangents to the circle.
Angle BAC = 40°,

Find the size of angle BCO.
wilier€ mgw pmeebs vodius s 9o
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(Total for Question 20 is 3 marks)




21. Simplify fully

3x* ~ 6x

¥ +2x -8
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(Total for Question 21 is 3 marks)




22 Find the value of
@ 8°
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(Total for Question 22 is 4 marks)
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(Total for Question 23 is 3 marks)




24 The diagram shows a regular hexagon OABCDE.

Np

B Diagram NOT
accurately drawn

—
OA=a
E#b

M is the midpoint of OF.
N is the midpoint of 4B.

(a) Find MU in terms of a and/or b.
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(b) Describe fully what your answer to part (a) shows about the lines OA4 and MN.
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(Total for Question 24 is 5 marks)
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The diagram shows the graph of y = 1(x).

The only vertex of the graph is A at (1, 2).
Write down the coordinates of the vertex of the curve with equation.

(@ @) y=1fx+3

(i) y = f(x - 2)

................................................

The curve with equation y= f(x) is transformed to give the curve with equation y = — (%)

(b) Describe the transformation.

(1)
reflecred ave® A& oL oxe S

(Total for Question 25 is 3 marks)
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26 These 6 coins are in a box.

10p 10p

10p 20p 20p 50p

|O¥¢ , S50p
20¢ , SCF
2@p, 2y
Sty , @r
50,2 0F

Work out the probability that the fotal value of the 2 coins is at least 40p.

Pritesh takes at random 2 coins from the box.
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(Total for Question 26 is 4 marks)







