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( )
1. The discrete random variable X has the following distribution
X 0 1 2 3 4
P(X=Xx) r k K K %
where r and k are positive constants.
The standard deviation of X equals the mean of X
Find the exact value of r
(6)
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Question 1 continued

(Total for Question 1 is 6 marks)
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2. A bag contains a large number of balls, all of the same size and weight. The balls are S5
K SRRA
coloured Red, Blue or Yellow. e
ot
. Sy . . G
Jasmine asks each child in a group of 150 children to close their eyes, select a ball from :§§;zg-,}§§
H H K g 5
the bag and show it to her. The child then replaces the ball and repeats the process a SEC
. X,
second time. S
: . . S5
If both balls are the same colour the child receives a prize. B
SRS
) ; SRS
The results are given in the table below. o5
s 10
1st colour SR
Red Blue Yellow | Total el
2nd colour o
s
Red 31 11 18 60 83888

Blue 8 10 9 27

Yellow 21 9 33 63

Total 60 30 60 150

Jasmine carries out a test, at the 5% level of significance, to see whether or not the
colour of the 2nd ball is independent of the colour of the 1st ball.

(@) Calculate the expected frequencies for the cases where both balls are the same

colour.
(@)
The test statistic Jasmine obtained was 12.712 to three decimal places.
(b) Use this value to complete the test, stating the critical value and conclusion clearly.
®3)
With reference to your calculations in part (a) and the nature of the experiment,
(c) give a plausible reason why Jasmine may have obtained her conclusion in part (b).
(1)
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Question 2 continued

(Total for Question 2 is 6 marks)
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3. A machine produces cloth. Faults occur randomly in the cloth at a rate of 0.4 per square
metre.

The machine is used to produce tablecloths, each of area A square metres. One of these
tablecloths is taken at random.

The probability that this tablecloth has no faults is 0.0907
(@) Find the value of A

The tablecloths are sold in packets of 20
A randomly selected packet is taken.

(b) Find the probability that more than 1 of the tablecloths in this packet has no faults.

A hotel places an order for 100 tablecloths each of area A square metres.
The random variable X represents the number of these tablecloths that have no faults.
(c) Find

() E(X)

(i) Var(X)

(d) Use a Poisson approximation to estimate P(X = 10)

It is claimed that a new machine produces cloth with a rate of faults that is less than 0.4
per square metre.

A piece of cloth produced by this new machine is taken at random.
The piece of cloth has area 30 square metres and is found to have 6 faults.

(e) Stating your hypotheses clearly, use a suitable test to assess the claim made for the
new machine. Use a 5% level of significance.

(F) Write down the p-value for the test used in part (e).

p 7 2 8 0 9 A0 6 1 2

3)

(3)

3)

(2)

(4)

1)
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Question 3 continued
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Question 3 continued

(Total for Question 3 is 16 marks)
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4. Table 1 below shows the number of car breakdowns in the Snoreap district in each of 60

10

months.

Number of car
breakdowns 0 1 2 3
Frequency 12 |11 [ 19 | 14
Table 1

Anja believes that the number of car breakdowns per month in Snoreap can be modelled

by a Poisson distribution. Table 2 below shows the results of some of her calculations.

Number of car
breakdowns 0 ! 2 3 4 =
Observed
frequency (O) 12 11 19 14 3 1
Expected
frequency (E) 9.92 9.64 4.34
Table 2
(a) State suitable hypotheses for a test to investigate Anja’s belief.
(1)
(b) Explain why Anja has changed the label of the final column to =5
(1)
(c) Showing your working clearly, complete Table 2
(4)
. (0, - E .
(d) Find the value of 227"/ when the number of car breakdowns is
ZZ
@i 1
(i) 3
(2)
(e) Explain why Anja used 3 degrees of freedom for her test.
(2)
The test statistic for Anja’s test is 6.54 to 2 decimal places.
(f) Stating the critical value and using a 5% level of significance, complete Anja’s test.
(2)
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Question 4 continued

(Total for Question 4 is 12 marks)

TOTAL FOR FURTHER STATISTICS 1 IS 40 MARKS

12
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