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FORMULAE SHEET � HIGHER TIER
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Answer ALL TWENTY TWO questions.

Write your answers in the spaces provided.

You must write down all stages in your working.

1 (a) Write 3 × 3 × 3 × 3 × 3 as a single power of 3

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

(1)

 (b) Write 
7 7

7

5 9

6

×
 as a single power of 7

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

(2)

(Total for Question 1 is 3 marks)

2 Here are Ryan�s scores in nine French tests.

4      6      4      7      8      a      6      7      7

 The mean of Ryan�s nine scores is 6

 Work out the value of a.

a = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 2 is 3 marks)

Do NOT write in this space.
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3 

 ADB and AEB are triangles.

 ABC is a straight line.

 AD is parallel to BE.

 (a) Find the value of y.

y = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 (b) Find the value of z.

z = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(Total for Question 3 is 3 marks)

Do NOT write in this space.

A

36°

E

D

C
B

28°

y° z°

Diagram NOT 

accurately drawn
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4 (a) Show that    
4

5

2

3
1
7

15
+ =

(2)

 (b) Show that    2
1

4
3
1

2

9

14
÷ =

(3)

(Total for Question 4 is 5 marks)

5 Use ruler and compasses to construct the bisector of angle ABC.

 You must show all of your construction lines.

(Total for Question 5 is 2 marks)

A

B

C
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6 Mansi left her home at 09 00 to walk to the shops.

 She stopped at the newspaper shop and then carried on to the fish shop.

 Here is the distance-time graph for Mansi�s journey from her home to the fish shop.

 (a) How many minutes did it take Mansi to walk from the newspaper shop to the  

fish shop?

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . minutes

(1)

 (b) Work out the average speed, in kilometres per hour, for Mansi�s journey from her 

home to the newspaper shop.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . km/h

(2)

 Mansi stopped for 10 minutes in the fish shop.

 She then walked home at a constant speed of 3 km/h.

 (c) Show this information on the graph.

(2)

(Total for Question 6 is 5 marks)

Distance 

from home 

(km)

Fish 

shop

Newspaper 

shop

Home

2

1.5

1

0.5

0

09 00 09 30 10 00 10 30

Time
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7

 (a) On the grid, translate triangle P by the vector 
2

1−






  Label the new triangle Q.

(1)

 (b)  Describe fully the single transformation that maps triangle P onto triangle S.

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

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

(3)

 (Total for Question 7 is 4 marks)

Do NOT write in this space.

2 4 6 x�2�4 O

P

S

y

4

2

�2

�4
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8 (a) Complete the table of values for 2x + y = 4

x �1 2 4

y

(2)

 (b) On the grid, draw the graph of 2x + y = 4 for values of x from �1 to 4
(2)

 (c) Show, by shading on the grid, the region which satisfies all three of the inequalities

x  �1,   y  2   and   2x + y  4

  Label the region R.

(2)

(Total for Question 8 is 6 marks)

8

O

�2

1�2

6

2

4

�4

�6

�1 2 43 5 x

y
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9 On a map, 4 centimetres represents a real distance of 1 kilometre.

 (a) On the map, the distance between two points is 14 cm.

  Work out the real distance between these two points.

  Give your answer in kilometres.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . km

(2)

 (b) Work out the scale of the map in the form 1: n

1 : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 (Total for Question 9 is 4 marks)

Do NOT write in this space.
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10 

 The diagram shows the positions of a yacht Y, a ship S and a beacon B.

 The bearing of B from Y is 228°

 (a) Find the bearing of Y from B.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
°

(2)

 The bearing of S from Y is 118°

 (b) Find the size of the angle BYS.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
°

(1)

North
Diagram NOT 

accurately drawn

Y

S

B
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 (c) Given also that BY = SY, find the bearing of S from B.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
°

(2)

(Total for Question 10 is 5 marks)

11 The table shows the population of each of three countries in 2012.

Country Population

India 1.21 × 109

Turkey 7.48 × 107

Singapore  5.2 × 106

 (a) Find the total population of India, Turkey and Singapore in 2012.

  Give your answer in standard form.

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

(2)

 Population density is calculated by the formula

   Population density = Population ÷ Land area

 The land area of India is 3.29 × 106 km2

 (b) Calculate the population density of India in 2012.

  Give your answer correct to 3 significant figures.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . people/km2

(2)

(Total for Question 11 is 4 marks)
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12 Loma grows tomatoes in her garden.

 The table shows information about the weights, in grams, of some of her tomatoes.

Weight of tomato (w grams) Number of tomatoes

 0 < w  10  2

10 < w  20  8

20 < w  30 16

30 < w  40 10

40 < w  50  4

 (a) Work out an estimate for the total weight of these tomatoes.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . grams

(3)

 Loma also grows potatoes.

 The incomplete histogram shows information about the weights, in grams, of some of her 

potatoes.

Frequency 

density

Weight of potato (grams)

0

�

100

�

200

�

300

�

400

�

500

�
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 There were 10 potatoes with weights between 100 grams and 150 grams.

 (b) How many potatoes had weights less than 100 grams?

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

(2)

 There were 12 potatoes with weights between 300 grams and 450 grams.

 (c) Show this information on the histogram.

(2)

(Total for Question 12 is 7 marks)

Do NOT write in this space.
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13 (a) The straight line L passes through the points (0, 12) and (10, 4).

  Find an equation for L.

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

(3)

 (b) Find an equation of the straight line which is parallel to L and passes through the 

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

(2)

(Total for Question 13 is 5 marks)

Do NOT write in this space.
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14

 A, B, C and D are points on a circle, centre O.

 AE is a tangent to the circle.

 Angle ADC = 68°

 (a) (i) Find the size of angle ABC.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
°

  (ii) Give a reason for your answer.

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

(2)

 (b) (i) Find the size of angle AOC.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
°

  (ii) Give a reason for your answer.

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

(2)

 (c) Find the size of angle CAE.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
°

(1)

(Total for Question 14 is 5 marks)

D
68°

O

EA

B

C

Diagram NOT 

accurately drawn
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15 For the curve with equation y = 4x3 � 2x + 5

  (i) find 
d

d

y

x

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

  (ii) find the coordinates of the two points on the curve where the gradient of the   

curve is 1

(. . . . . . . . . . . . . . . , . . . . . . . . . . . . . . .) and (. . . . . . . . . . . . . . . , . . . . . . . . . . . . . . .)

(Total for Question 15 is 6 marks)

Do NOT write in this space.
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16 A particle moves from rest.

 The speed of the particle is v m/s when it has moved a distance of x metres.

 v is proportional to x

 When  v = 8,  x = 25

 (a) Express v in terms of x.

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

(3)

 (b) Find the speed of the object when it has moved a distance of 56.25 metres.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m/s

(2)

(Total for Question 16 is 5 marks)
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17 Hugo competes in the high jump at a school athletics competition.

 He has up to 3 attempts to clear the bar at each height.

 When he clears the bar, he does not have another attempt at that height.

 When the bar is set at a height of 1.60 metres, the probability that Hugo will clear the bar 

on any attempt is 0.4

 The probability tree diagram shows the possible outcomes of Hugo�s attempts at  

1.60 metres.

 (a) Complete the probability tree diagram to show the four missing probabilities.

(1)

 (b) Work out the probability that Hugo does not clear the bar on his first two attempts 

and then does clear the bar on his third attempt at 1.60 metres.

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

(2)

First attempt

Clear

Not 

clear

0.4

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

Second attempt

Clear

Not 

clear

0.4

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

Third attempt

Clear

Not 

clear
. . . . . . . . . . . .

. . . . . . . . . . . .
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 Hugo clears the bar at 1.60 metres and the height is raised to 1.65 metres. 

He has up to three attempts to clear the bar at 1.65 metres.

 When the bar is set at a height of 1.65 metres, the probability that Hugo will clear the bar 

on any attempt is 0.3

 (c) Find the probability that Hugo clears the bar at 1.65 metres.

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

(3)

(Total for Question 17 is 6 marks)
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18

 ABCDEF is a regular hexagon, centre O.

 AB  = p and AF  = q

 (a) Express in terms of p and q

  (i) AO

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

  (ii) AD

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

  (iii) AC

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

(3)

 (b) Given that p = 
3

1







 centimetres,

  find the length of a side of the hexagon.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm

(2)

(Total for Question 18 is 5 marks)

D

A

F B

E C

O

pq

Diagram NOT 

accurately drawn
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19 

 Trena wants to build a sandpit in the shape of a cuboid.

 The volume of sand in the sandpit will be 1.0 m3, correct to 1 decimal place.

 The depth of sand in the sandpit will be 0.18 metres, correct to 2 decimal places.

 The sandpit will have a square base with sides of length x metres.

 Find the upper bound for x

 Give your answer correct to 3 significant figures.

upper bound = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 19 is 4 marks)

Do NOT write in this space.

0.18 m

x m

x m

Diagram NOT 

accurately drawn



22

*P43131A02224*

20 Express 
4

1

3

1x x−
−

+
 as a single fraction.

 Give your answer as simply as possible.

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

(Total for Question 20 is 3 marks)

Do NOT write in this space.
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21

 The diagram shows a solid cone.

 The base of the cone is a horizontal circle, centre O, with radius 4.5 cm.

 AB is a diameter of the base and OV is the vertical height of the cone.

 The curved surface area of the cone is 130 cm2

 Calculate the size of the angle AVB.

 Give your answer correct to 1 decimal place.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
°

(Total for Question 21 is 4 marks)

O
BA

V Diagram NOT 

accurately drawn
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22 Solve the simultaneous equations

x2 + y2 = 26

y = 3 � 2x

 Show clear algebraic working.

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

(Total for Question 22 is 6 marks)

TOTAL FOR PAPER IS 100 MARKS


