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Answer all questions in the spaces provided. 

1 The ratio of boys to girls in a class is 2 : 3 

 Which of the following statements is True (T), False (F) or could be true (C). 

 Put a tick in the appropriate box. 
 The first one is done for you. 

Statement T F C 

There are 13 boys on the class    

There are 30 students in the class    

The fraction of boys in the class is 
3
2     

The percentage of girls in the class is 60%    

The number of girls in the class must be a multiple of 3    

(3 marks)

2 The sum of the two digits of the number 18 is 9 because 1 + 8 = 9 

 How many whole numbers from 10 to 99 inclusive have the sum of their digits equal to 9? 

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

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

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

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

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

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

Answer  ........................................................................... (3 marks)
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3 This is a table of values for y = x 2 – 3 

x –3 –2 –1 0 1 2 3 

y 6 1 –2 –3 –2 1 6 

3 (a) On the grid, draw the graph of y = x 2 – 3 for values of x from –3 to +3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(2 marks)

3 (b) Use your graph to write down the positive solution to the equation x 2 –3 = 0 

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

Answer  ........................................................................... (1 mark)
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-3 -2 -1 O 1 2 3
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4   Solve the equation 7x – 9 = 3x + 5 

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

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

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

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

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

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

Answer  x = ..................................................................... (3 marks)

5   Expand and simplify (x – 3)(x + 4) 

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

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

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

Answer  ........................................................................... (2 marks)

 

 

Turn over for the next question 

 

 
8 
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6    The Venn diagram shows two sets A and B. 

 

 

 

 

 

 

6 (a)  A number is selected at random from set A. 

6 (a) (i) What is the probability that it is an odd number? 

Answer  ............................................................................. (1 mark)

6 (a) (ii) What is the probability that it is a factor of 12? 

Answer  ............................................................................. (1 mark)

6 (b)  A number is selected at random from A ∪ B. 

    What is the probability that it is a multiple of 3? 

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

Answer  ........................................................................... (2 marks)

7 Ann has two brothers. 
 David is 3 years younger than Ann. 
 Ken is twice as old as Ann. 
 The total of all three ages is 25 

 Work out Ann’s age. 

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

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

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

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

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

Answer  ............................................................................. (4 marks) 

A B

 2 12

 1 9

 4 15

 5 18

3
 
 
 
6
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8 A number becomes 3248 after a 16% increase. 

 What was the number before the increase? 

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

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

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

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

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

Answer  ............................................................................. (3 marks)

9   Rearrange the formula y = 
2

5_x
 to make x the subject. 

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

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

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

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

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

Answer  .........................................................................  (2 marks)

 

 

Turn over for the next question 

 

 
13 
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10 (a) Write 4.2 × 10 –3 as an ordinary number. 

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

Answer  ................................................................................ (1 mark)

10 (b)  Calculate  
4

6

105.3

101.9
−×

×  

   Give your answer in standard form. 

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

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

Answer  .............................................................................. (2 marks)

 11 These three expressions have the same value 

xy (y + 2)(x – 3) (y – 1)(x + 3) 

 Work out the value of x and y. 

 You must show your working 

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

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

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

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

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

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

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

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

Answer   x = ....................    y = ....................    (5 marks)
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12 The sketch shows the graph of y = cos x for 0° ≤ x ≤ 360°. 

 

 

 

 

 

 

 

 

12 (a) You are given that cos 70° = 0.3420 to 4 decimal places. 

  Work out another value of x, where 0° ≤ x ≤ 360° for which, cos x = 0.3420 to  
  4 decimal places. 

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

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

Answer   x = ....................................................... degrees     (1 mark)

12 (b) You are given that cos 110° = – 0.3420 to 4 decimal places. 

  Work out another value of x, where 0° ≤ x < 360° for which, cos x = – 0.3420 to 
  4 decimal places. 

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

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

Answer   x = ....................................................... degrees     (1 mark)
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 13 Prove that (n + 5) 2 – (n + 3) 2 ≡ 4(n + 4) 

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

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

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

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

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

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

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

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

(3 marks)

END  OF  SECTION  A 
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There are no questions printed on this page 
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There are no questions printed on this page 
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remain on the floor under your seat. 
• When you have answered Section B you may work again on 

Section A but you may not use your calculator. It must remain on the 
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Answer all questions in the spaces provided. 

14 There are 600 marbles of five different colours in a bag. 

  One marble is chosen at random. 

  The probabilities of choosing some of the colours are shown in the table. 

Colour Red Yellow Blue Black White 

Probability 0.3  0.25 0.15 0.1 

  Work out the number of yellow marbles in the bag. 

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

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

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

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

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

Answer  ........................................................................... (3 marks)

 

 

Turn over for the next question 
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15  In the following calculations each letter represents a different digit. 

   A × A = BC 

   BC × BC = DEC 

  Which digit does each letter represent? 

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

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

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

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

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

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

A  =  ..............................................................        

B  =  ..............................................................       

C  =  ..............................................................       

D  =  ..............................................................        

E  =  ..............................................................       

(3 marks)

16 Work out 3
4
3  – 1

3
2  

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

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

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

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

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

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

Answer  .........................................................................  (3 marks)
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17 

 

 

 

 

 

 

 

 

 

 

 

 

17 (a) Work out the gradient of line AB. 

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

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

Answer  .........................................................................  (2 marks)

17 (b) Write down the equation of line AB. 

Answer  ...........................................................................  (1 mark)
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18 (a) Here are three number machines. 

 

 

 

 

  For each machine state whether the outputs for each machine are 

   A Always multiples of 3 

   S Sometimes multiples of 3 

   N Never multiples of 3 

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

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

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

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

Answer   Machine 1  ...........................................................               

 Machine 2  ...........................................................              

 Machine 3  ...........................................................  (3 marks)

18 (b) Fill in whole number values in this number machine so that when the input is an even 
  number the output is an odd number. 

 

 

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

..................................…………...….…….....…………………………………………….…..
(1 mark)

 

 Input 

Do not write 
outside the 

box 

× 4 

× 3 

× 3 

+ 1 

+ 3 

– 1 

Machine 1: 

Machine 2: 

Machine 3: 

 +     ×  Output 

 Input 

 Input 

 Input 

 Output 

 Output 

 Output 



7 

 Turn over  
 93651H/B 

 19 Solve the equation 
2

3+x
 – 

3
2_x

 = 3 

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

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

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

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

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

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

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

Answer  x = ...................................................................  (4 marks)

20  A bag contains 6 blue and 4 white balls. 
  A ball is taken from the bag at random and replaced. 
  Another ball is then taken from the bag at random. 

20 (a) Complete the tree diagram. 

 

 

 

 

 

 

 

(1 mark)

20 (b) What is the probability that both balls are the same colour? 

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

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

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

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

Answer  ...........................................................................  (3 marks)

Do not write 
outside the 

box

First ball Second ball 

Blue 

White 

Blue 

White 

Blue 

White 0.6 

0.6 

…… 

…… 

…… 

…… 

 
12 
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 21 Two variables x and y are connected by the relationship 

‘y is directly proportional to the square root of x.’ 

21 (a) When x = 25, y = 15 

  Express y in terms of x. 

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

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

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

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

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

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

Answer  ...........................................................................  (3 marks)

21 (b) Explain what happens to the value of x when the value of y doubles. 

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

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

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

..................................…………...….…….....…………………………………………….…..
(2 marks)
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22  A formula is T = 
22

2

_ xy

x  

  Calculate the value of T when x = 3 and y = 6 

  Show that T = n , where n is a integer. 

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

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

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

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

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

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

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

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

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

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

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

..................................…………...….…….....…………………………………………….…..
(4 marks)

 

Turn over for the next question 
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 23 Simplify fully 
3_5_2

9_
2

2

xx
x

 

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

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

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

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

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

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

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

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

Answer  ...........................................................................  (3 marks)
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24  The diagram shows a sketch of the graphs of y = 10 + bx 2 and y = k x 

 

 

 

 

 

 

 

 

 

 

 

 

  Work out the value of b. 

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

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

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

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

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

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

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

Answer  b = .......................................................................  (4 marks)

 

 

END  OF  QUESTIONS 
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x 

(3, 64) 

(2, a) 

y = k x y = 10 + bx 2 

O 

y 
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