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Answer ALL questions.  Write your answers in the spaces provided.

1. The heights, x metres, of 40 children were recorded by a teacher.  The results are 
summarised as follows

x = 58   x2 = 84.829

 (a) Find the mean and the variance of the heights of these 40 children.
(3)

 The teacher decided that these statistics would be more useful in centimetres.

 (b) Find

  (i) the mean of these heights in centimetres,

  (ii) the standard deviation of these heights in centimetres.
(2)

 Two more children join the group.  Their heights are 130 cm and 160 cm.

 (c) (i) State, giving a reason, the mean height of the 42 children.

  (ii) Without recalculating the standard deviation, state, giving a reason, whether the 
standard deviation of the heights of the 42 children will be greater than, less than 
or the same as the standard deviation of the heights of the group of 40 children.

(4)

___________________________________________________________________________
___________________________________________________________________________
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___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
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___________________________________________________________________________
___________________________________________________________________________
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Question 1 continued

___________________________________________________________________________
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___________________________________________________________________________ Q1

(Total 9 marks)
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2. Chi wanted to summarise the scores of the 39 competitors in a village quiz.  He started to 
produce the following stem and leaf diagram

 Score Key: 2 | 5 is a score of 25
1 1 5 8 9
2 0 2 5 8 9
3 3 5 5 7 8 9 …

 He did not complete the stem and leaf diagram but instead produced the following 
box plot.

10 20 30 40 50 60 70

Score

 Chi defined an outlier as a value that is

  greater than Q3 + 1.5  (Q3 Q1)

 or less than  Q1  (Q3 Q1)

 (a) Find

  (i) the interquartile range

  (ii) the range.
(2)

 (b) Describe, giving a reason, the skewness of the distribution of scores.
(2)

 Albert and Beth asked for their scores to be checked.

 Albert’s score was changed from 25 to 37
 Beth’s score was changed from 54 to 60  

 (c) On the grid on page 5, draw an updated box plot.
  Show clearly any calculations that you used.

(7)

 Some of the competitors complained that the questions were biased towards the younger 
generation.  The product moment correlation coefficient between the age of the competitors 
and their score in the quiz is – 0.187

 (d) State, giving a reason, whether or not the complaint is supported by this statistic.
(2)
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Question 2 continued

___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
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___________________________________________________________________________

10 20 30 40 50 60 70

Score

Turn over for a spare grid if you need to redraw your box plot.
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Question 2 continued
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Question 2 continued

___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
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___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
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Only use this grid if you need to redraw your box plot.

10 20 30 40 50 60 70

Score Q2

(Total 13 marks)
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3. A certain disease occurs in a population in 2 mutually exclusive types.  

 It is difficult to diagnose people with type A of the disease and there is an unknown 
proportion p of the population with type A.  

 It is easier to diagnose people with type B of the disease and it is known that 2% of the 
population have type B.

 A test has been developed to help diagnose whether or not a person has the disease.  The 
event T represents a positive result on the test.  After a large-scale trial of the test, the 
following information was obtained.

 For a person with type B of the disease the probability of a positive test result is 0.96
 For a person who does not have the disease the probability of a positive test result is 0.05
 For a person with type A of the disease the probability of a positive test result is q 

 (a) Complete the tree diagram.

Type A

No disease

Type B

p

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

. . . . . . . . . . . . . . .
T

. . . . . . . . . . . . . . .
T

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

T

. . . . . . . . . . . . . . .
T

q

T

. . . . . . . . . . . . . . .
T

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

(2)

 The probability of a randomly selected person having a positive test result is 0.169
 For a person with a positive test result, the probability that they do not have the 

 disease is  
41

169

 (b) Find the value of p and the value of q.
(7)

 A doctor is about to see a person who she knows does not have type B of the disease but 
does have a positive test result.

 (c) (i) Find the probability that this person has type A of the disease.
(3)

  (ii) State, giving a reason, whether or not the doctor will find the test useful. 
(1)
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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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(Total 13 marks)
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4. The weights of packages delivered to Susie are normally distributed with a mean of 510 
grams and a standard deviation of 45 grams.

 (a) Find the probability that a randomly selected package delivered to Susie weighs less 
than 450 grams.

(3)

 The heaviest 5% of packages delivered to Susie are delivered by Rav in his van, the others 
are delivered by Taruni on foot.

 (b) Find the weight of the lightest package that Rav would deliver to Susie.
(3)

 Susie randomly selects a package from those delivered by Taruni.

 (c) Find the probability that this package weighs more than 450 grams.
(4)

 On Tuesday there are 5 packages delivered to Susie.

 (d) Find the probability that 4 are delivered by Taruni and 1 is delivered by Rav.
(3)

___________________________________________________________________________
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___________________________________________________________________________
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Question 4 continued

___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________



14

*P56169A01424*

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

Leave 
blank

Question 4 continued
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Question 4 continued
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(Total 13 marks)
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5. The discrete random variable X represents the score when a biased spinner is spun.  The 
probability distribution of X is given by

x 0 2 3

P(X = x) p p q
1

4
p

 where p and q are probabilities.

 (a) Find  E(X ).
(2)

 Given that  Var (X ) = 2.5

 (b) find the value of p.
(5)

 (c) Hence find the value of q.
(1)

 Amar is invited to play a game with the spinner.
 The spinner is spun once and  X1  is the score on the spinner.

 If  X1  0  Amar wins the game.

 If  X1 = 0  Amar loses the game.

 If  X1  0  the spinner is spun again and  X2  is the score on this second spin and if 

 X1 + X2  0  Amar wins the game, otherwise Amar loses the game.

 (d) Find the probability that Amar wins the game.
(4)

 Amar does not want to lose the game.
 He says that because  E(X )  0  he will play the game.

 (e) State, giving a reason, whether or not you would agree with Amar.
(2)

___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________



17

*P56169A01724* Turn over     

 
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 A

R
E

A
 

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 A
R

E
A

 
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 A

R
E

A

Leave 
blank

Question 5 continued
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Question 5 continued
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Question 5 continued
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(Total 14 marks)
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6. Ranpose hospital offers services to a large number of clinics that refer patients to a range 
of hospitals.

 The manager at Ranpose hospital took a random sample of 16 clinics and recorded
   the distance, x km, of the clinic from Ranpose hospital
   the percentage, y %, of the referrals from the clinic who attend Ranpose hospital.
 The data are summarised as

x = 8.1    y = 20.5    y2 = 8266    Sxx = 368.16    Sxy

 (a) Find the product moment correlation coefficient for these data.
(4)

 (b) Give an interpretation of your correlation coefficient.
(1)

 The manager at Ranpose hospital believes that there may be a linear relationship between 
the distance of a clinic from the hospital and the percentage of the referrals who attend the 
hospital.  She drew the following scatter diagram for these data.

y

x0

10

20

30

40

50

0 10 20

 (c) State, giving a reason, whether or not these data support the manager’s belief.
(1)

Question 6 continues on page 22
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Question 6 continued
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Question 6 continues on page 22
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Question 6 continued

[The summary data and the scatter diagram are repeated below.]

 The data are summarised as

x = 8.1    y = 20.5    y2 = 8266    Sxx = 368.16    Sxy

y

x0

10

20

30

40

50

0 10 20

 (d) Find the equation of the regression line of y on x, giving your answer in the form  
y = a + bx

(4)

 (e) Give an interpretation of the gradient of your regression line.
(1)

 (f) Draw your regression line on the scatter diagram.
(1)

 The manager believes that Ranpose hospital should be attracting an “above average” 
percentage of referrals from clinics that are less than 5 km from the hospital.  She proposes 
to target one clinic with some extra publicity about the services Ranpose offers.

 (g) On the scatter diagram circle the point representing the clinic she should target.
(1)



23

*P56169A02324* Turn over     

 
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 A

R
E

A
 

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 A
R

E
A

 
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 A

R
E

A

Leave 
blank

Question 6 continued
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Question 6 continued
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TOTAL FOR PAPER: 75 MARKS
END

Q6

(Total 13 marks)


