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1. Jeremiah is investigating the relationship between the annual heating bill, h dollars, and 
the total floor area, f square metres, of buildings.

 A random sample of 8 buildings is taken and the data for each building are coded using

x = 
f − 3500
80

 and y = 
h − 4500
80

 The results for the coded data are summarised below

∑ x = 5         ∑ y = 0         ∑ xy = 1818         Sxx = 1754

 (a) Calculate Sxy
(1)

 (b) Find the equation of the regression line of h on f in the form h = a + bf
(6)

 (c) Give an interpretation of (i) the value of b in your regression line,

  (ii)  the value of a in your regression line.
(2)

 (d) Estimate the annual heating bill for a building with a total floor area of 
4600 square metres.

(2)
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Question 1 continued
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Question 1 continued
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Question 1 continued
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2. The histogram shows the times taken, in seconds, by each of 260 people to complete a 
puzzle.

Frequency 
density

Time taken (seconds)
0

0
10 20 30 40 50 60 70 80 90

 (a) Use the histogram to complete the frequency table for the times taken to complete the 
puzzle.

Time taken (seconds) 15–30 30–45 45–55 55–60 60–75 75–90

Frequency (f) 20 145 10 5

Time midpoint (t seconds) 22.5 37.5 50 57.5 67.5 82.5

(3)

 Given that ∑ ft = 11 087.5 and  ∑ ft2 = 505 718.75

 (b) find an estimate for

  (i) the mean time taken to complete the puzzle,
(1)

  (ii) the standard deviation of the times taken to complete the puzzle.
(2)

 (c) Use linear interpolation to estimate the median time taken to complete the puzzle.
(2)

 (d) Describe the skewness of these data.  Give a reason for your answer.
(1)

 Three of the 260 people are chosen at random.

 (e) Estimate the probability that all 3 of their times are less than 36 seconds.
(4)
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Question 2 continued
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Question 2 continued
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Question 2 continued
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3. The distance that Jenny throws a javelin is normally distributed with mean 42 m and 
standard deviation 5 m.

 (a) Find the probability that the distance Jenny throws the javelin is less than 40 m.
(3)

 Jenny enters a javelin competition.  To qualify for the final she has 3 attempts to throw the 
javelin a distance of more than 40 m.  Once she has qualified she does not use any of her 
remaining attempts.

 Given that Jenny qualified for the final and that throws of the javelin are independent,

 (b) find the probability that she qualified for the final on her third throw with a distance 
greater than 45 m.

(5)
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Question 3 continued
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Question 3 continued
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Question 3 continued
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4. A random sample of 10 boys A, B, C, D, E, F, G, H, I and J is taken from a junior athletics 
club.  Each boy selected is asked to run a 100 metre race and a 200 metre race.  The time 
taken, x seconds, by each boy to run the 100 metre race is recorded and the time taken, 
y seconds, by each boy to run the 200 metre race is recorded.  The results are plotted on 
the scatter diagram below.
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 (a) State, without calculation, which of the 3 values below is most likely to be a value of 
the product moment correlation coefficient for the data in the scatter diagram.

0.72            0.05            0.95
(1)

 In the sample of 10 boys, one is a junior champion 100 metre runner and one is a junior 
champion 200 metre runner.

 (b) Write down the boy who is most likely to be the 100 metre junior champion.
(1)

 The data for the two junior champions are removed and the remaining data are summarised 
below

∑ x2 = 3445.26         ∑ x = 164.4         Syy = 67.52         Sxy = 60.85

 (c) (i) Calculate the value of the product moment correlation coefficient for the 
remaining data.

(3)

  (ii) Comment, in context, on the value of the product moment correlation coefficient 
that you obtained in part (i).

(1)
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Question 4 continued
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5. A housing estate consists of 320 houses.

 A house on the estate is selected at random.
  D denotes the event ‘the house has a driveway’
  X denotes the event ‘no cars per household’
  Y denotes the event ‘exactly 1 car per household’
  Z denotes the event ‘exactly 2 cars per household’

 The Venn diagram shows the number of households in each region for the events D, X, Y 
and Z.

X 24 40
35

88
44

20

37

32
Y

Z
D

 (a) Find (i) P(D)
(1)

   (ii) P(D ∩ X ƍ�
(1)

   (iii) P(Dƍ ∪ Zƍ�
(2)

 Given that the house has a driveway,

 (b) find the probability that there are exactly 2 cars in the household.
(2)

 (c) Write down 2 of the events D, X, Y and Z that are mutually exclusive.
(1)

 (d) Determine whether the events D and X are independent.  Justify your answer.
(2)

 (e) Define in the context of this question, the event

  (i) Dƍ ∩ Z
(1)

  (ii) D ∩ (X ∪ Y )
(2)
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Question 5 continued
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Question 5 continued
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Question 5 continued
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6. A machine cuts wood into pieces.  The lengths, W metres, of the pieces produced by the 
machine are normally distributed with mean ȝ metres and standard deviation ı metres.  
It is known that

P(W � 3.968) = 0.1  and  P(3.968 � W � 4.026) = 0.75

 (a) Calculate the value of ȝ and the value of ı
(5)

 A second machine cuts wood into logs.  The lengths, L cm, of the logs produced by this 
second machine are normally distributed with L ~ N(30, 0.52)

 An outlier is a value that is greater than Q3  +  1.5 × (Q3  –  Q1) or smaller than 
Q1  –  1.5 × (Q3  –  Q1)

 A log is selected at random.

 Given that Q1 = 29.7 to 3 significant figures,

 (b) find the probability that the length of this log is an outlier.
(5)
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Question 6 continued
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Question 6 continued
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Question 6 continued
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7. The number of cakes, X, bought by customers at a particular shop has probability 
distribution

x 1 2 3 4 5 6 �6

P(X = x) 0.35 a a 0.15 b b 0

 where a and b are constants.

 Given that E(X ) = 2.5

 (a) (i) show that a = 0.2

  (ii) find the value of b
(5)

 (b) Calculate Var(4X + 3)
(4)

 The cost to produce each cake is 20 cents and the shopkeeper sells each cake for 80 cents.

 (c) Find the expected profit made by the shopkeeper for a randomly selected customer 
buying cakes.

(2)

 The shopkeeper decides to run a promotion where she gives 1 free cake to all customers 
who buy 4 or more cakes.  During the promotion the number of cakes, Y, taken away by 
a customer buying cakes has the following probability distribution

y 1 2 3 4 5 6

P(Y = y)
3

40

4

40

3

40
0

22

40

8

40

 (d) Find the expected profit made by the shopkeeper for a randomly selected customer 
buying cakes during the promotion.

(4)
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Question 7 continued
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Question 7 continued
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Question 7 continued
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Question 7 continued
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