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Answer all questions.

Answer each question in the space provided for that question.

(a) Calculate P(X = 4).

(b) Calculate the smallest value of n such that P(X = n) < 0.001.

The random variable X has a geometric distribution with parameter 0.25.

[1 mark]

[4 marks]
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2 Roberta, who works for her local council’s trading-standards department, regularly
buys, from her local market, bags of seeds and bags of nuts for wild birds.
She has concerns about the apparent large variability in the weights of the bags of
seeds that she buys.
Roberta therefore records the weight, x grams, of each of 12 bags of seeds that she
buys and finds that > (x — X)* = 37100.25.
The weights of bags of seeds may be modelled by a normal distribution with
variance asz, and Roberta’s 12 bags of seeds may be considered to be a random
sample.
(a) Investigate, at the 5% level of significance, the hypothesis that oy > 45.
[6 marks]
(b) Roberta also records the weight, y grams, of each of 8 bags of nuts that she buys and
finds that S (y — 7)* = 2033.50.
The weights of bags of nuts may be modelled by a normal distribution with
variance aNz, and Roberta’s 8 bags of nuts may be considered to be a random
sample.
Test, at the 10% level of significance, the hypothesis that oy = 20’N
[7 marks]
o | Answer space for question 2
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3 The owner of a fish-and-chip shop buys washed potatoes from two suppliers, Pots4U
and WeRPots. Each supplier delivers potatoes in 25 kg bags.

The owner weighs 15 bags of potatoes from Pots4U and 10 bags of potatoes from
WeRPots. The results, in kilograms, are given in the table.

Pots4U WeRPots
254 25.5
25.7 254
25.2 254
25.0 24.9
24.8 254
254 25.3
25.6 25.1
25.6 24.7
25.8 25.0
25.5 25.3
254
25.2
26.0
24.9
25.5

The two samples of bags may each be assumed to be random, and the weights of
potatoes in bags from the two suppliers may be modelled by normal distributions with
the same variance.

(a) Construct a 95% confidence interval for the difference between the mean weight of
bags of potatoes supplied by Pots4U and that of bags supplied by WeRPots.
[10 marks]
(b) What does your confidence interval reveal? Justify your answer.
[2 marks]
‘o | Answer space for question 3
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4 (a) The random variable X has a probability density function given by

(A) E(X);
(B) P(X >x) for x=>0.
[5 marks]
(ii) Given that m denotes the median of )X, evaluate P(m < X < u).
[2 marks]
(b) During the manufacture of barbed wire, the length, X kilometres, between successive

D=

=
f(x): e x=0

S o=

otherwise

(i) Use integration to find an expression for:

faults may be modelled by an exponential distribution with mean 2.
(i) Determine the probability that the length between successive faults is between
250 metres and 1250 metres.
[3 marks]

(ii) A farmer purchases 6 reels, each containing 250 metres of barbed wire.

Calculate the probability that at least 5 of the 6 reels contain wire with no faults.
[4 marks]
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Table 2

D 05 1] 56 ] 67 | 78 | 89 | 9-10 | >10
Numberof | 5 11 | 63 | 182 | 222 | 53 6
appointments

of the suggested model for D.

5 It is suggested that the difference, D minutes, between the time that a patient is
actually seen by an osteopath and the patient’s scheduled appointment time can be
modelled by D =5 4+ X, where X has the following probability density function.

1.2
18~ 0<x<3
) =915 - 3<x<S
0 otherwise
(a) Complete the table of exact probabilities, Table 1, shown on the opposite page.
[4 marks]
(b)

The results of a random sample of 540 observations of D gave the frequencies shown
in Table 2.

Use a Xz goodness of fit test and the 5% level of significance to assess the suitability

[8 marks]
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R‘;ﬁg; Answer space for question 5
Table 1
D 0-5 5-6 67 7-8 8-9 9-10 >10
Probability 0 L4 1 0
54 8
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6 The independent random variables U and V' have means u and 2u respectively, and
the same variance 2.

The variable U denotes the mean of a random sample of n observations of U, and the
variable V' denotes the mean of a random sample of 2n observations of V.

(a) Two estimators suggested for u are

. 1/ 7V

2 2

W | —

(i) Show that X; and X, are both unbiased estimators for p .
[3 marks]

(i) Derive simplified expressions for each of Var(X;) and Var(X,).
[3 marks]

(iii) Calculate the efficiency of X, relative to X .
[2 marks]

(b) A third unbiased estimator suggested for u is

Y=cU+(1-c¢)

||

where ¢ is a constant chosen to minimise Var(Y).

1
(i) Show that the value of c is 9 and hence find an expression for Var(Y).
[4 marks]

(i) A random sample of 10 observations of U gave u = 4.8, and an independent random
sample of 20 observations of J gave v = 12.3.

Given that U and V' are each normally distributed with variance 16, use the
distribution of Y to test, at the 1% level of significance, the hypothesis that © = 5.
[7 marks]

‘o | Answer space for question 6
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