
Further Mathematics
Unit 3 (With calculator)
Statistics

[GFM31]
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Time
1 hour, plus your additional time allowance.
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HB pencil.
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may be awarded for partially correct solutions.
Where rounding is necessary give answers correct to 2 decimal 
places unless stated otherwise.
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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 3 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)

        
    

Quadratic equations: If ax2 + bx + c = 0           (a ≠ 0)

       
       then x = 

–b ±b2 – 4ac
2a   
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An A3 insert has been 
provided for clarity
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1 The reading speeds (in words per minute) and the 
intelligence quotients (IQ) of a group of ten children were 
measured. The results are shown in the table below.

Child A B C D E F G H I J

Reading speed 120 140 100 170 130 190 220 140 180 240

IQ 80 90 90 100 90 105 110 112 115 120

Ranks
(Reading speed)

Ranks
(IQ)

 (i) Write down, in the table above, the rank orders for the 
Reading speed and IQ.     [2 marks]
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 (ii) Calculate Spearman’s coefficient of rank correlation.
  [4 marks]

  Answer 

 (iii) Interpret your answer to part (ii).     [1 mark]
  Answer
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2 For five days, Maurice recorded on his fitness app the times 
he spent on his daily training runs.

 His times are listed in the table below.

Day Time (minutes)

Mon 68

Tues 56

Wed 70

Thur 45

Fri 62

 Calculate the standard deviation of Maurice’s times over the 
five days.     [5 marks]

 You must show your working.

 Answer  minutes
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3 Students in Year 13 were asked what subjects they study 
for AS level.

 Of the 50 students asked

  5  study Mathematics, Physics and Biology
  11 study both Mathematics and Physics
  8  study both Physics and Biology
  12 study both Mathematics and Biology
  16 study Physics in total
  23 study Biology in total
 1 x  only study Mathematics
 1 9  study none of the three subjects.

 (i) Illustrate this information on the Venn diagram below.
  [2 marks]

  

Mathematics Physics

Biology
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 (ii) Calculate the value of x.     [2 marks]

  Answer 
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 Calculate the probability that

 (iii) a student chosen at random does not study 
Mathematics,     [2 marks]

  Answer 

 (iv) a student chosen at random studies Physics, given that 
this student does not study Mathematics.     [2 marks]

  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)5     [1 mark]

  Answer 
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 The probability that Clara is absent from school on any day 
is 0.13

 (iii) During a particular school week, what is the probability 
that Clara is absent on exactly two occasions?

  [3 marks]

  Give your answer to 4 decimal places.

  Answer 
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 (iv) Calculate the probability that Clara is absent at least 
two times during a particular school week.     [3 marks]

  Give your answer to 4 decimal places.

  Answer 
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5 At a ski jump event in Norway, the mean length of jump for 
the top fifteen competitors was recorded as 108.4 metres 
with a standard deviation of 17.2 metres.

 One competitor’s jump was incorrectly recorded as 
113 metres when it was actually 131 metres.

 (i) Calculate the correct mean for these fifteen jumps.
  [3 marks]

  Answer  metres  



15878.03 MV18 17 [Turn over

 (ii) Calculate the correct standard deviation for these 
fifteen jumps.     [4 marks]

  Answer  metres
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6 The length of time that a mobile phone battery will last 
before needing to be recharged is normally distributed with 
a mean of 28 hours and a standard deviation of 5 hours.

 (i) Calculate the probability that a battery will last for more 
than 32 hours.     [4 marks]

  Give your answer to 4 decimal places.

  Answer 
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 (ii) Calculate the probability that a battery will last for more 
than 21 hours.     [3 marks]

  Give your answer to 4 decimal places.

  Answer 
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7 Fred is going to play a tennis match.

  If he wins the first set, the probability that he wins the 
second set is 0.8

  If he does not win the first set, the probability that he 
wins the second set is 0.4

 On average, Fred wins 70% of his first sets.

 (i) Complete the tree diagram below.     [2 marks]

Does not win 
2nd set

Does not win 
2nd set

Wins 2nd set

Wins 2nd set
Does not win 
1st set

Wins 1st set
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 (ii) Calculate the probability that Fred does not win the 
second set.     [3 marks] 

  Answer 

 (iii) Given that Fred wins the second set, calculate the 
probability that he did not win the first set.     [3 marks]

  Answer 
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This is the end of the question paper
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