
Further Mathematics

Unit 3 (With calculator)
Statistics

[GFM31]

FRIDAY 24 JUNE, AFTERNOON

Time
1 hour, plus your additional time allowance.

Instructions to Candidates
Write your Centre Number and Candidate Number in the spaces 
provided at the top of this page.
You must answer the questions in the spaces provided. 
Complete in black ink only. 
All working must be clearly shown in the spaces provided. Marks 
may be awarded for partially correct solutions.
Where rounding is necessary give answers correct to 2 decimal 
places unless stated otherwise. Answer all seven questions.

Information for Candidates
The total mark for this paper is 50.
Figures in brackets printed at the end of each question indicate 
the marks awarded to each question or part question.
You may use a calculator.
The Formula Sheet is on page 2 and the Normal Probability 
Table is on the Insert provided.
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Formula Sheet

Statistics

Statistical measures: Mean = f
fx

R
R

  

       Standard deviation = = ( )–
f

fx x
2

2
R
R

               where x is the mean

Probability:    P(A << B) = P(A) + P(B) – P(A >> B)

       P(A * B) = 
P(A >> B)

P(B)   

Bivariate Analysis: Spearman’s coefficient of rank correlation
       is given by
       

r = 1 – 6 d2R
n(n2 – 1)
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1 The table below shows the numbers of pupils in a class 
who are right-handed and left-handed.

Right-handed Left-handed
Boys 8 3
Girls 5 7

 One boy and one girl are selected at random.

 Calculate the probability that both pupils are left-handed.
 [2 marks]

 Answer 
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2 Ten students had part-time jobs during the summer.

 Jack recorded the numbers of hours they worked each 
week and the corresponding amounts they were paid each 
week. The results are shown in the table opposite.

 (i) Write down, in the table opposite, the rank orders for the 
Hours worked and the Amount paid.      [2 marks]

 (ii) Calculate Spearman’s coefficient of rank correlation.
  [4 marks]

  Answer 
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 (iii) Interpret your answer to part (ii).      [1 mark]

  Answer  

 (iv) Calculate the mean Hours worked and the mean 
Amount paid.       [1 mark]

  Answer  Mean Hours worked  hours [4]

  Mean Amount paid £ 

 The data from the table are plotted on the graph opposite.

 (v) Draw your line of best fit on the graph.        [2 marks]
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 (vi) Determine the equation of the line of best fit which you 
have drawn.      [3 marks]

   Answer 
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3 Paul recorded his golf scores over the course of a year.

 His results are summarised in the table below.

Score Frequency
65 – 67 4
68 – 70 12
71 – 73 24
74 – 76 32
77 – 79 6
80 – 82 2

 (i) Calculate an estimate of the mean score.     [2 marks]

  You must show clearly each step of your work using 
the table above.

  
  Answer _____________
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 (ii) Explain why the answer for the mean in part (i) is only 
an estimate.       [1 mark]

  Answer  

 (iii) Calculate an estimate of the standard deviation of 
  the scores.      [3 marks]

  You must show clearly each step of your work using 
the table opposite.

  Answer 
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4 (i) Complete Pascal’s triangle in the grid below.     [1 mark]

 
 
 
  
  
  
  

1

1 1

  
  
  
 (ii) Hence write down the expansion of (p + q)4     [1 mark]

  Answer  
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 Charlotte goes into a room where there are four windows.

 Each window is either open or closed.

 The probability that a window is open is 0.7

 (iii) Find the probability that exactly three windows 
  are closed.      [3 marks]

  Answer 
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 (iv) Find the probability that at least two windows    
are closed.     [3 marks]

  Answer 
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5 Throughout the year Alice took nine written tests and five 
practical tests in Music.

 The mean mark of her nine written tests was 69

 The mean mark of her five practical tests was 83

 (i) Calculate the mean mark of all 14 tests.      [2 marks]

  Answer 
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 The standard deviation of her nine written tests was 15.4

 The standard deviation of her five practical tests was 7.8

 (ii) Calculate the standard deviation of all 14 tests.
  [4 marks]

  Answer 
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6 Students at a school were asked which drinks they   
drink regularly.

  88% drink Cola
  65% drink Orange
  7%  drink neither Cola nor Orange.

 (i) Using the diagram below, or otherwise, find the 
percentage of students who drink both Cola and Orange.

  [2 marks]

 
 
 
 
 
 
 
 
  

Cola Orange

  Answer  %  
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 (ii) Find the probability that a student, selected at random, 
does not drink Orange, given that they drink Cola.

  [2 marks]

  Answer   

 Two students are selected at random.

 (iii) Find the probability that one of them drinks Cola only 
and the other one drinks Orange only, giving your 
answer to 3 decimal places.     [2 marks]

  Answer   
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7 A teacher recorded the times taken to complete a 
cross-country race by Year 12 pupils.

 The times were normally distributed with mean 46 minutes 
and standard deviation 8 minutes.

 (i) Find the probability that a pupil, chosen at random, took 
less than 60 minutes to complete the race. Give your 
answer correct to 4 decimal places.       [3 marks]

   Answer    



13065.02 MV18
  21 [Turn over

 (ii) Find the probability that a pupil, chosen at random, took 
less than 34 minutes to complete the race. Give your 
answer correct to 4 decimal places.      [4 marks]

  Answer    
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 (iii) Find the probability that a pupil, chosen at random, took 
less than 34 minutes to complete the race, given that 
they took less than 60 minutes to complete the race. 
Give your answer correct to 4 decimal places.

  [2 marks]

  Answer   



This is the end of the question paper
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