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• Use black ink or ball-point pen.
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• Answer all questions.
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1     (a)  Given

  Find the value of a.  

a = ….......................…
(1)

x6

xa = x8

       (b)    Simplify  

….......................…
(2)

5b3 × 2 b6

3 b4

       (c)     Simplify (2m²)⁴

(Total for question 1 is 5 marks)

….......................…
(2)



2      (a)  Write  9870000  in standard form. 

(Total for question 2 is 3 marks)

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

        (b)   Work out the value of (9.2 × 106) ÷ (3.4 × 108)
                Give your answer in standard form to 3 significant figures. 
 
      
 

(1)

      ..................................................................
(2)

3      Charlie invests £5600 for 4 years in a savings account. 
        She gets 2% per annum compound interest. 

        How much money does Charlie have at the end of 4 years. 

 £….....................................................

(Total for question 3 is 2 marks)



4      

(Total for question 4 is 2 marks)

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

   
  A football team sell home shirts and away shirts. 

The ratio of home shirts to away shirts sold is 5:1

The home shirts can either be adult’s shirts of children’s shirts. 
The ratio of adults shirts sold to children’s shirts sold is 3:2

What proportion of shirts sold are children’s home shirts?

5      

(Total for question 5 is 2 marks)

       .........................................…%

   
        The average house price in London in 2017 was £474902

The average house price in London in 2018 was £469538

Calculate the percentage change in house prices between 2017 and 2018. 



6     In London potatoes cost £0.45 per lb. 
       In Dublin potatoes cost €1.48 per kilogram. 

1 kg = 2.2 lbs
£1 = €1.15

       In which city are potatoes better value for money, London or Dublin?
       You must show your working. 

(Total for question 6 is 3 marks)

7     Andy and Bruce share some sweets in the ratio 9:4.
       Andy gets A sweets 
       Bruce gets B sweets

       Carla and David share the same amount of sweets as Andy and Bruce. 
       They share their sweets in the ratio 5:2.  

       Carla gets C sweets 
       David gets D sweets

       Find A:B:C:D

    
      

……....................................................

(Total for question 7 is 3 marks)



8     Here is a Venn diagram. 

(Total for question 8 is 3 marks)

 E A
B

C

1

3

5

7

9

11

13

6

20

8
15

19

(a)    List the members of A ∩ B

A number is chosen at random from E. 

(b)    Find P(B ∪ C)

…........…............................................

…........…............................................



9     Adam is measuring the heights in cm of his tomato plants.  

(Total for question 9 is 3 marks)

Height (cm) Frequency

140 < h  150 7

150 < h  160 10

160 < h  170 15

170 < h  180 19

180 < h  200 9

      Estimate the mean height.

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



10  100ml of liquid A and 200ml of liquid B are mixed together to make liquid C. 
      Liquid A has a density of 0.8g/ml.
      Liquid B has a density of 1.1 g/ml.

      Work the density of liquid C. 

      

…..........................g/ml

(Total for question 10 is 4 marks)

11    Change 45000cm³ into m³.

(Total for question 11 is 2 marks)

       ............................................m3



12

…..........................

(Total for question 12 is 4 marks)

      Shape A is a regular triangle. Shape B is a regular octagon. 
      
      Another regular polygon, P, is shown on the diagram.

      How many sides does polygon P have? 

      You must show your working. 
 
     

Polygon P

A

B



13     On the grid shade the region that satisfies all these inequalities

y ≥ x – 1 x ≤ 6 – 2y   x ≥ - 3

         Label the region R. 

(Total for question 13 is 4 marks)

8

8

7654321O-1-2-3-4-5-6-7-8

7

6

5

4

3

2

1

-1

-2

-3

-4

-5

-6

-7

-8



14    Prove algebraically that the recurring decimal  0.527 can be written as  

            

(Total for question 14 is 2 marks)

29
55

 ..

15      

(Total for question 15 is 3 marks)

        Using

        With x
0
 = 3

        Find the values of x
1
, x

2
 and x

3
. 

x
1
 = …................................................................

x
2
 = …................................................................

x
3
 = …................................................................

xn+1 = 3√9 + 8 xn



16      

(Total for question 16 is 4 marks)

   
        The flight from London to Dubai takes 7 hours, to the nearest ten minutes. 

The distance from London to Dubai is 3400 miles to the nearest 100 miles. 

John says the average speed is definitely less than 500 miles per hour. 

Is John correct?

You must show your working. 



17     Here is a speed-time graph.

(Total for question 17 is 5 marks)

Time (t seconds)

Speed (m/s)

       (a)  Work out an estimate for the acceleration when t = 4. 

0

10

20

30

40

50

2 4 6 8 10

….......................... ms-2

(2)

       (b)  Use 5 strips of equal width to find an estimate for the distance travelled in 10 seconds. 

….......................... m
(3)



18    

…..........................cm

(Total for question 18 is 3 marks)

      The diagram shows a cuboid ABCDEFGH 

      ABCD is a square with area 25cm2. 
      The volume of the cuboid is 190 cm3. 
     
      Find the length of the diagonal AH.
      Give your answer to 3 significant figures 

B

A

C

D

E

F

G

H



19    

…..........................cm2

(Total for question 19 is 4 marks)

      The diagram shows a badge which is formed of a sector of a circle, centre O, and a triangle AOB. 
      OA = 3 cm. 

      Angle OAB = 25°     

      Find the total area of the badge

B

O

A



20   Here are nine graphs.      

(Total for question 20 is 3 marks)

Graph A

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

O

y

x O

y

x

Graph B

O

y

x

Graph C

Graph D

O

y

x O

y

x

Graph E

O

y

x

Graph F

Graph G

O

y

x O

y

x

Graph H

O

y

x

Graph I

Equation Graph

y = 2 sin x

x2 + y2 = 10

y = 2x

y = tan x



21      Here are the first 5 terms of a quadratic sequence. 

(Total for question 21 is 3 marks)

4 8 15 25 38

         Find an expression, in terms of n, for the nth term of this sequence. 

….....…...............................................



22    The table shows information about the speed, in mph, of 120 cars.

(Total for question 22 is 4 marks)

Speed (mph) Frequency

40 < s  55 6

55 < s  60 10

60 < s  65 46

65 < s  75 48

75 < s  90 6

      (a)  On the grid, draw a histogram for the information in the table. 

      (b) Work out an estimate for the number of cars over 70mph. 

…..........................
(1)

(3)



23   

…..........................°

(Total for question 23 is 4 marks)

      A, B and C are points on the circumference of a circle with radius 4 cm. 
      AB is a diameter
      CD is a tangent to the circle at C
      CD = 10 cm. 

      Find the size of angle CAB
      Give your answer to 3 significant figures.

B

A

C D



24      Solve algebraically the simultaneous equations

y = 2x2 – 3x – 7

x – 2y = 5 

         Give yours answers to 2 decimal places.

(Total for question 24 is 5 marks)

….....…..............................................................................................
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