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1. At the start of a course, an instructor asked a group of 80 apprentices to estimate the length 
of a piece of pipe.  The error (true length – estimated length) was recorded in centimetres.  
The results are summarised in the box plot below.

–40 –30 –20 –10 0 10 20 30

 (a) Find the range for these data.
(1)

 (b) Find the interquartile range for these data.
(1)

 One month later, the instructor asked the 80 apprentices to estimate the length of a 
different piece of pipe and recorded their errors.  The results are summarised in the table 
below.

Error (e cm) Number of apprentices
–40  e  –16 2

–16  e  –8 18

–8  e  0 33

0  e  8 14

 8  e  16 10

16  e  40 3

 (c) Use linear interpolation to estimate the median error for these data.
(2)

 (d) Show that the upper quartile for these data, to the nearest centimetre, is 4.
(1)

 For these data, the lower quartile is –8 and the five worst errors were –25, –21, 18, 23, 28

 An outlier is a value that falls either
  more than 1.5 × (interquartile range) above the upper quartile or
  more than 1.5 × (interquartile range) below the lower quartile.

 (e) (i) Show that there are only 2 outliers for these data.

  (ii) Draw a box plot for these data on the grid on page 3.
(6)

 (f) State, giving reasons, whether or not the apprentices’ ability to estimate the length of 
a piece of pipe has improved over the first month of the course.

(3)
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Question 1 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

–40 –30 –20 –10 0 10 20 30

Turn over for a spare diagram if you need to redraw your plot.
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Question 1 continued
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Question 1 continued
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Only use this diagram if you need to redraw your plot.
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(Total 14 marks)
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2. The Venn diagram, where w, x, y and z are probabilities, shows the probabilities of a group 
of students buying each of 3 magazines.

 A represents the event that a student buys magazine A and P(A) = 0.60

 B represents the event that a student buys magazine B and P(B) = 0.15

 C represents the event that a student buys magazine C and P(C) = 0.35

A

B
x

y

w

z

0.15

C

 (a) State which two of the three events A, B and C are mutually exclusive.
(1)

 The events A and C are independent.

 (b) Show that w = 0.21
(1)

 (c) Find the value of x, the value of y and the value of z.
(4)

 (d) Find the probability that a student selected at random buys only one of these 
magazines.

(1)

 (e) Find the probability that a student selected at random buys magazine B or magazine C.
(1)

 (f) Find  P(A [B ∪ C])
(3)
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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. Hei and Tang are designing some pieces of art.  They collected a large number of sticks.  
The random variable L represents the length of a stick in centimetres and has a normal 
distribution with mean μ and standard deviation .

 They sorted the sticks into lengths and painted them.

 They found that 60% of the sticks were longer than 45  cm and these were painted red, 
whilst 15% of the sticks were shorter than 35  cm and these were painted blue.  The 
remaining sticks were painted yellow.

 (a) Show that μ and  satisfy

45 + 0.2533  = μ
(2)

 (b) Find a second equation in μ and .
(2)

 (c) Hence find the value of μ and the value of .
(3)

 (d) Find (i) P(L  35 L  45)

    (ii) P(L  45 L  35)
(3)

 Hei created her piece of art using a random selection of blue and yellow sticks.

 Tang created his piece of art using a random selection of red and yellow sticks.

 Hei and Tang each used the same number of sticks to create their piece of art.

 George is viewing Hei’s and Tang’s pieces of art.  He finds a yellow stick on the floor that 
has fallen from one of these pieces.

 (e) With reference to your answers to part (d), state, giving a reason, whether the stick is 
more likely to have fallen from Hei’s or Tang’s piece of art.

(2)
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Question 3 continued
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4. The following incomplete tree diagram shows the relationships between the event A and 
the event B.

7

10

2

5 B

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

B

B

B
. . . . . . . . . . . . . . .

A

A
. . . . . . . . . . . . . . .

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

 Given that P(B) = 
9

20

 (a) find P(A) and complete the tree diagram,
(6)

 (b) find P(A B ).
(2)
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Question 4 continued
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5. A company wants to pay its employees according to their performance at work.  Last 
year’s performance score x and annual salary y, in thousands of dollars, were recorded for 
a random sample of 10 employees of the company.

 The performance scores were

15      24      32      39      41      18      16      22      34      42

x2 = 9011)

 (a) Find the mean and the variance of these performance scores.
(3)

 The corresponding y values for these 10 employees are summarised by

y = 306.1  and  Syy = 546.3

 (b) Find the mean and the variance of these y values.
(2)

 The regression line of y on x based on this sample is

y = 12.0 + 0.659x

 (c) Find the product moment correlation coefficient for these data.
(5)

 (d) State, giving a reason, whether or not the value of the product moment correlation 
coefficient supports the use of a regression line to model the relationship between 
performance score and annual salary.

(1)

 The company decides to use this regression model to determine future salaries.

 (e) Find the proposed annual salary, in dollars, for an employee who has a performance 
score of 35

(2)
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Question 5 continued
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6. The discrete random variable D with the following probability distribution represents the 
score when a 4-sided die is rolled.

d 1 2 3 4

P(D = d)
1

4

1

4

1

4

1

4

 (a) Write down the name of this distribution.
(1)

 The die is used to play a game and the random variable X represents the number of points 
scored.  The die is rolled once and if D = 2, 3 or 4 then X = D.  If D = 1 the die is rolled a 
second time and X = 0 if D = 1 again, otherwise X is the sum of the two scores on the die.

 (b) Show that the probability of scoring 3 points in this game is 
5

16
(2)

 (c) Find the probability of scoring 0 in this game.
(1)

 The table below shows the probability distribution for the remaining values of X.

x 0 2 3 4 5

P(X = x)
1

4

5

16

1

16

 (d) Find E(X )
(2)

 (e) Find Var(X )
(3)

 The discrete random variable R represents the number of times the die is rolled in the 
game.

 (f) Write down the probability distribution of R.
(2)

 The random variable Y = 2R + 0.5

 (g) Show that E(Y ) = E(X )
(3)

 The game is played once.

 (h) Find P(X  Y )
(3)
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