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Answer all questions.

Answer each question in the space provided for that question.

1 National records show that 35 per cent of train passengers buy their tickets in

advance. A random sample of 25 passengers using a particular railway station is

selected, and it is found that 13 of them bought their tickets in advance.

(a) Investigate, at the 10% level of significance, whether the data support the view that

the percentage of passengers from this station who buy their tickets in advance is

different from the national figure of 35 per cent.

[6 marks]

(b) It was suggested that, for a follow-up survey, it would be easier to collect data from all

the passengers in a particular railway carriage. Explain in context why it would not be
appropriate to then apply the test that you have used in part (a).

[2 marks]
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2 A company manufactures blank compact discs for the recording industry. The quality

of these discs is such that 3 per cent have small surface scratches on the recording

side and 25 per cent have small surface scratches on the printing side.

(a) A small recording studio orders 200 discs, which may be regarded as a random

sample from the population of all discs produced by the company.

Use an approximate distribution to estimate the probability that more than 4 of these

200 discs will have scratches on the recording side.

[4 marks]

(b) A larger recording studio orders 10 000 discs, which may also be regarded as a

random sample from the population of all discs produced by the company.

Use an approximate distribution to estimate the probability that at most 2550 of these

10 000 discs will have scratches on the printing side.

[6 marks]
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3 Kelly makes birthday cards which she sells on her website. Assume that the daily

number of cards that Kelly sells can be modelled by a Poisson distribution with

mean l.

(a) (i) On a randomly chosen day, Kelly sells 58 cards. Construct an approximate 95%
confidence interval for l.

[3 marks]

(ii) Using this interval, comment on Kelly’s claim that she sells an average of 75 cards

per day.

[2 marks]

(b) Would your answer to part (a)(ii) change if it were based instead on an approximate

90% confidence interval for l? You are not required to construct another interval but

you should justify your answer.

[2 marks]

(c) Give two reasons why the confidence interval constructed in part (a)(i) is approximate

rather than exact.

[2 marks]
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4 During weekday mornings, customers arrive at Hanif’s newsagents at random at a

constant average rate of 1 customer every 3 minutes. The amount spent per visit by

each customer can be modelled by a normal distribution with mean £4.89 and

standard deviation £0.92 . The amounts spent are independent from customer to

customer.

(a) (i) Find the probability that, during a 30-minute period on a weekday morning, exactly

10 customers will arrive at Hanif’s newsagents.

[3 marks]

(ii) Find the probability that the total amount spent by 10 customers will be less than £45 .
[6 marks]

(iii) What is the probability that, between 10.45 am and 11.15 am on a given Wednesday,

exactly 10 customers will arrive and a total of at least £45 will be spent by these

10 customers?

[2 marks]

(b) After a sales promotion, Hanif believes that the mean amount spent is now more than

£5 . To investigate this, he records the amounts spent by a random sample of

7 customers. These amounts (in £) are as follows.

5.42 2.50 4.98 6.72 5.09 7.15 6.14

Investigate Hanif’s belief at the 5% level of significance.

Assume that the amount spent per visit by each customer can be modelled by a

normal distribution with unknown standard deviation.

[8 marks]
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5 A magazine reported: “Three quarters of the world population now have access to a
mobile phone.”

(a) A survey of 350 people in the UK showed that 78 per cent of them had access to a

mobile phone.

Use a distributional approximation and the 5% level of significance to investigate

whether the percentage in the UK is greater than the percentage reported for the

world as a whole.

[8 marks]

(b) A survey of 125 people in a particular developing country showed that 55 of them had

access to a mobile phone.

(i) Construct an approximate 95% confidence interval for p, the proportion in the

population of this developing country with access to a mobile phone.

[5 marks]

(ii) Does the interval calculated in part (b)(i) support a claim that more than a third of the

population of the developing country has access to a mobile phone? Justify your

answer.

[2 marks]
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6 (a) Jennifer uses two different methods to mow her lawn.

Method A is a two-stage process involving cutting the grass with a strimmer then

collecting the grass by raking it up. The time taken to cut the grass is a normally

distributed random variable, U , with mean 40 minutes and standard deviation

4.2 minutes. Once cut, the time taken to collect the grass is a normally distributed

random variable, V , with mean 30 minutes and standard deviation 2.8 minutes. Thus

the total time Jennifer takes to mow her lawn using Method A is given by U þ V .

Method B uses a mower with a rechargeable battery that will cut and collect the

grass at the same time. The time taken to do this is a normally distributed random

variable, W , with mean 48 minutes and standard deviation 2.2 minutes. In addition to

this, the battery has to be recharged once during the cut, and this time is fixed at

10 minutes. Thus the total time Jennifer takes to mow her lawn using Method B is

given by W þ 10 .

The random variable X is defined by X ¼ U þ V �W � 10 .

Assume that U , V and W are independent from each other.

(i) Find the mean and the variance of X .

[3 marks]

(ii) Hence find PðX > 5Þ .
[3 marks]

(iii) Explain in the context of the question what your answer in part (a)(ii) represents.
[2 marks]

(b) Jennifer decides to try out Method C, which uses a petrol lawn mower. This will also

cut and collect the grass at the same time but does not require a battery recharge.

The time taken for Method C is a normally distributed random variable, Y , with mean

45 minutes and standard deviation 3.3 minutes.

The petrol mower can be assumed to use exactly 2 litres of fuel per hour.

Find the probability that, on a particular occasion when Jennifer mows her lawn using

Method C, the mower uses between 1.5 and 1.75 litres of fuel.

[6 marks]
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