
 
 

Mr Musson’s predicted Paper 3  

NOTE: THIS IS PRACTICE OF TOPICS THAT HAVE NOT YET 

APPEARED IN PAPER’S 1 AND 2. 



Q1. 
  

A company orders a number of bottles from a factory. 

The 8 machines in the factory could make all the bottles in 5 days.  
All the machines work at the same rate. 

For 2 days, only 4 machines are used to make the bottles.  
From the 3rd day, all 8 machines are used to make the bottles. 

Work out the total number of days taken to make all the bottles. 

 
 
 
 
 
 
 
 
 
 
 

 ........................................................... days  
 
 

(Total for question = 3 marks) 

  

 
 
Q2.  Identical pairs of boots are sold in London, in Geneva and in Paris. 

These boots have a price of 

£115 in London  
189 Swiss francs in Geneva  
174 euros in Paris 

The exchange rates are 

£1 = 1.39 Swiss francs  
£1 = 1.27 euros 

Are the boots the best value for money in London or in Geneva or in Paris?  
You must show how you get your answer. 

 
 
 
 
 

 
 
 

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

  

(Total for question = 3 marks) 



Q3. 
  

You can use this conversion graph to change between miles and kilometres. 

 

Mary has to drive from Paris to Calais, and then from Dover to Sheffield.  
The total distance she has to drive is 350 miles. 

Mary has already driven 240 km from Paris to the ferry at Calais.  
She goes on a ferry to Dover.  
She now has to drive from Dover to Sheffield. 

Mary has enough petrol to drive 180 miles. 

Will Mary have to stop for petrol on the way to Sheffield? 

 
 
 
 
 
 
 
 
 

(Total for Question is 4 marks) 

 
Q4. 
  

A set of tyres normally costs £500  
In a sale there is a 30% discount. 

Work out the sale price of the set of tyres. 

 
 
 
 
 

£........................................................... 

 
(Total for Question is 3 marks) 



Q5. 
 

Derek buys a house for £150 000 
 He sells the house for £154 500 

(a) Work out Derek's percentage profit. 

  

  

  

   

      .............................................................................................................................................. 
(3) 

Derek invests £154 500 for 2 years at 4% per year compound interest. 

(b) Work out the value of the investment at the end of 2 years. 

  

  

   

  

      .............................................................................................................................................. 
(3) 

(Total for Question is 6 marks) 

 
 
Q6. 
 

  m =  

 

   s = 3.47 correct to 2 decimal places 
   t = 8.132 correct to 3 decimal places 

   By considering bounds, work out the value of m to a suitable degree of accuracy. 

   You must show all your working and give a reason for your final answer. 

  

  

   

  

  

(Total for Question is 5 marks) 



Q7. 
 

(a) Expand     3(x + 2) 

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

(b) Factorise completely      12 x3y – 18 xy2 

  

  

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

(c) Expand and simplify     (2x – 3)(x + 4) 

  

  

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

(d) Simplify      5x4y3 × 2x3y2 

  

  

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

(Total for Question is 8 marks) 

 
 
Q8. 
  

Show that 

 

(3x − 1)(x + 5)(4x − 3) = 12x3 + 47x2 − 62x + 15 

 

for all values of x. 

 
 
 
 
 
 
 
 
 
 
 
 
 
   

(Total for question is 3 marks) 
 



Q9. 
  

Factorise x2 + 3x − 4 

 
 

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

  

(Total for question is 2 marks) 
 
 
Q10. 
  

Solve the equation      8x2 − 30x − 27 = 0 

 
 
 
 
 
 
 
 
 
 
 
 

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

 
(Total for Question is 3 marks) 

 
 
Q11. 
 Here are the first four terms of an arithmetic sequence. 

 

(a)  Find, in terms of n, an expression for the nth term of this arithmetic sequence. 

 
 
 
 

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

(2) 

(b)  Is 121 a term of this arithmetic sequence?  
       You must explain your answer. 

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

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

(2) 

 (Total for question = 4 marks) 



 Q12. 
  

The nth term of a sequence is given by an2 + bn where a and b are integers. 

The 2nd term of the sequence is –2  
The 4th term of the sequence is 12 

(a)  Find the 6th term of the sequence. 

 
 
 
 
 

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

(4) 

Here are the first five terms of a different quadratic sequence. 

0        2        6        12        20 

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

 
 
 
 
 

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

(2) 

  

(Total for question = 6 marks) 

  

Q13. 
  

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 = 52 

 
 
 

(3) 

(b) Work out the value of x. 

 
 

x =.......................... 
(2) 

 
 

(Total for Question is 5 marks) 



Q14. 
 

(a) Expand and simplify (p + 9)(p – 4) 

  

  

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

 

(b) Solve     = 4w + 2 

  

  

   

w =  . . . . . . . . . . . . . . . . . . . . . .  

(3) 

 
(c) Factorise x2 – 49 

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

(1) 

 
(d) Simplify (9x8y3)½ 

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

(2) 

(Total for Question is 8 marks) 

 
 
Q15. 
  

3 teas and 2 coffees have a total cost of £7.80  
5 teas and 4 coffees have a total cost of £14.20 

Work out the cost of one tea and the cost of one coffee. 

 
 
 
 
 
 

tea £ ...........................................................  

coffee £ ...........................................................  

  

(Total for question = 4 marks) 



 Q16. 
  

Solve the inequality x2 > 3(x + 6) 

 
 
 
 
 
 
 
 
 
 

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

   

(Total for question = 4 marks) 
 
Q17. 
 
  

(a)  On the grid, construct the graph of x2 + y2 = 16 

 
 

(2) 

 
(b)  Find estimates for the solutions of the 
simultaneous equations 

x2 + y2 = 16  
           y = 2x + 1 

 
 
 
 
 
 
 

 
 
 

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

(3) 

   

(Total for question = 5 marks) 
 
 
 
 
 
 
 



Q18. 
  

(a) Complete the table of values for y = x2 − 2x − 1 

 

(2) 

(b) On the grid, draw the graph of y = x2 − 2x − 1 for values of x from x = −2 = 3 

 

(2) 

(c) Find estimates for the solutions of the 
equation x2 − 2x − 1 = 0 

 
 
 

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

 
 
 

(Total for Question is 6 marks) 

 
 
 
 
 
 
 
 

Q19. 
  

Here are the first five terms of a sequence. 

 

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

 
 
 
 
 
 
 
 

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

  

(Total for question = 3 marks) 

  



Q20. 
 

A survey was carried out for a magazine. 
 90 cat owners were asked to write down the make of cat food their cats liked best. 

The bar chart shows information about the results. 

 

The information in the bar chart is going to be shown in a pie chart. 

Use the information in the bar chart to complete the pie chart. 

   

 

  

  

(Total for Question is 3 marks) 



Q21. 
  
(a)  Enlarge shape A by scale factor −2, centre (0, 0)  
Label your image B. 

(2) 

(b)  Describe fully the single transformation that will 
map shape B onto shape A. 

 

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

(1) 

   

(Total for question = 3 marks) 
 
 
Q22. 
 

The diagram shows a sketch of the graph of y = cos 
x° 

 

(a) Write down the coordinates of the point A. 

  

      .............................................................................................................................................. 
(1) 

(b) On the same diagram, draw a sketch of the graph of y = 2 cos x° 

(1) 

(Total for Question is 2 marks) 

 
 



Q23. 
  

The graph of    y = f(x)    is shown on the grid. 

 

Graph A is a reflection of the graph of    y = 
f(x). 

(a)  Write down the equation of graph A. 

 
 
 
 

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

(1) 

 

The graph of    y = g(x)    is shown on the grid. 

Graph B is a translation of    y = g(x). 

(b)  Write down the equation of graph B. 

 
 
 

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

(1) 

The graph of    y = cos x°    is shown. 

 

(c)  Write down the coordinates of the point marked C. 

 
 
 

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

(1) 

  

(Total for question = 3 marks) 

  



 
 
Q24. 
  

The histogram shows information about the times taken by some students to finish a puzzle. 

 

(a)  Complete the frequency table for this 
information. 

 

(2) 

 

 

 

(b)  Find an estimate for the lower quartile of the times taken to finish the puzzle. 

 
 
 
 
 
 
 
 
 
 
 

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

(2) 

  

(Total for question = 4 marks) 

  

 
 



Q25. 
  

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. 

 

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. 

 
 
 

.......................... 
(1) 

 
 
 

(Total for Question is 4 marks) 

 
 



Q26. 
 

Here is a scale drawing of a rectangular garden ABCD. 

 

Jane wants to plant a tree in the garden 

       at least 5m from point C, 
        nearer to AB than to AD 
 and less than 3m from DC. 

On the diagram, shade the region where Jane can plant the tree. 

(Total for Question is 4 marks) 

 
 
Q27. 
 The table shows some information about the foot lengths of 40 adults. 

 
 

(a)  Write down the modal class interval. 

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

(1) 

 
(b)  Calculate an estimate for the mean foot length. 

 
 
 
 
 

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

(3)   
(Total for question = 4 marks) 



 
 
Q28. 

  

 = odd numbers less than 30  
A = 3, 9, 15, 21, 27  
B = 5, 15, 25 

(a)   Complete the Venn diagram to represent this 
information. 

 

(4) 

A number is chosen at random from the universal set, 

. 

(b)   What is the probability that the number is in the set A ∪ B? 

 
 

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

(2) 

  

(Total for question = 6 marks) 

  

 
 
Q29. 
  

 
 

 
ABCDE is a regular pentagon.  
ACFG is a square. 

Work out the size of angle DCF.  
You must show all your working. 

 
 
 
 
 
 
 
 
 
 

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

 
   

(Total for question = 4 marks) 



 
Q30. 
  

 

ABCD and EFG are parallel lines.  
BC = CF 
Angle BFE = 70°  
 
Work out the size of the angle 
marked x.  
Give reasons for each stage of 
your working. 

 
 

 
 
 
 
  

(Total for question = 4 marks) 

  

 
 
Q31. 
  

The diagram shows the positions of a tower and a tree. 

 

The tree is 2.1 km South of the tower and 4.5 km 
East of the tower. 

(a) Work out the distance between the tower and 
the tree.  
Give your answer correct to one decimal place. 

 
 
 
 
 
 
 

...........................................................km 
(3) 

(b) Work out the bearing of the tree from the tower.  
Give your answer correct to the nearest degree. 

 
 
 

...........................................................° 
(4) 

(Total for Question is 7 marks) 



Q32. 
  

 

In triangle ABC,  
AC = 6 cm  
Angle ACB = 120°  
Angle ABC = 25° 

Work out the area of triangle ABC.  
Give your answer correct to 1 decimal 
place.  
You must show all your working. 

 
 
 
 
 
 
 
 
 
 

 ........................................................... cm2 

  

(Total for question = 4 marks) 

  

 
 
Q33. 

 
Diagram NOT accurately drawn 

The diagram shows a prism. 
All measurements are in cm. 
All corners are right angles. 
The volume of the prism is V cm3. 

Find a formula for V. 

  

  

  

  

   

  

V = . . . . . . . . . . . . . . . . . . . . . .  

(Total for Question is 4 marks) 

 



 
Q34. 
  

 

(a)  Rotate shape A 180° about the point (0, 0). 

(2) 

 
 
 
 
 

 

 

 

 

 

 

 

(b)  Describe fully the single transformation which 
maps triangle P onto triangle Q. 

 

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

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

(3) 

  

(Total for question = 5 marks) 

  

 
 



Q35. 
  

The diagram represents a metal frame. 

The frame is made from four metal bars, AB, 
AC, BC and BD. 

Angle ABC = angle ADB = 90°  
AB = 5 m  
BC = 3 m 

Work out the total length of the four metal bars 
of the frame.  
Give your answer correct to 3 significant figures. 

 
 
 
 
 
 
 

........................................................... m 

 
   

(Total for question = 5 marks) 
 
 
Q36. 
  

(a)  Show that the equation x3 − 3x2 + 3 = 0 has a solution between x = 2 and x = 3 

 
 
 
 

(2) 

(b)  Show that the equation x3 − 3x2 + 3 = 0 can be rearranged to give  

 
 
 
 
 

(1) 

(c)  Starting with x0 = 2, use the iteration formula  to find the value of x2 
Give your answer correct to 3 decimal places. 

 
 

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

(3) 

  

(Total for question = 6 marks) 



 Q37. 
  

ABC is a triangle. 

 

AC = 8.4m  
Angle ACB = 40° 

The area of the triangle = 100m2. 

Work out the length of AB.  
Give your answer correct to 3 
significant figures.  
You must show all your working. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

........................................................... m 

  

(Total for question = 5 marks) 

  

 
 



Q38. 
  

The function f is such that 

f(x) = 4x − 1 

(a)  Find f−1(x) 

 
 
 

f−1(x) = ........................................................... 

(2) 

 
The function g is such that 

g(x) = kx2 where k is a constant. 

Given that fg(2) = 12 

(b)  work out the value of k 

 
 
 
 
 

k = ........................................................... 

(2) 

   

(Total for question = 4 marks) 
 
 


