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A random sample of 50 observations of a random variable X is taken from a population. The data can
be summarised by

Tx = 1180.0, I(x - £)% = 1324.96.

Calculate a 99% confidence interval for the population mean u. (51

X, and X, are two independent observations from a Poisson distribution with mean 1.6. Find
() P(X, +X,<9), [2]
(i) P(3X, <10). (3]

A random sample of 60 people who had been treated for drug abuse were monitored after their
treatment. These people were classified according to whether they had received more or less than
15 years of full-time education, and the numbers in each category who were subsequently convicted
of a criminal offence were also recorded. The results are given in the following table.

Full-time education

15 years or more | Less than 15 years
Subsequent conviction 16 20

No subsequent conviction 6 18

Test, at the 5% significance level, the hypothesis that subsequent conviction is independent of the
amount of full-time education received. (7]

A commercial grower of tomatoes usually uses a peat-based compost for growing his tomatoes, and
he knows that the mean weight of tomatoes produced by a plant is 5.1 kg. One year he decides to grow
some of his plants in a coir-based compost to see if it works as well as the peat-based compost. He
selects a random sample of 20 of the plants grown in coir-based compost. The weights, x kg, produced
by these 20 plants can be summarised by

Ix =922, x? = 451.36.

The weight of tomatoes produced by a plant may be assumed to be normally distributed.

(1) Use a t-test to test, at the 1% significance level, whether the mean weight of tomatoes produced
by plants grown in the coir-based compost is less than 5.1 kg. (7]

(ii) Give two reasons why a z-test should be used rather than a test requiring the use of normal
distribution tables. (2]
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A canal boat is moored in a boatyard. When it leaves the yard to go south down the canal it has to pass
through a lock and then to travel one mile before it reaches a canal-side pub. The times, in minutes,

taken by canal boats to pass through a lock, and to travel one mile without locks, are both normally
distributed. The means and standard deviations are as follows.

Mean Stat.xdgrd

deviation
Time through lock 16 4
Time to travel one mile 19 2

(i) Assuming that the times taken to travel one mile and to pass through a lock are independent of

each other, find the probability that it takes the boat less than 40 minutes to get from the boatyard
to the pub. (4]

When the boat leaves the pub to go south to the next boatyard it has to pass through three locks and
travel for two miles. The first lock is immediately next to the pub, the second lock is reached after
travelling one mile and the third after travelling another mile, just before entering the next boatyard.
The boat leaves the pub at 2.30 pm.

(ii) Assuming that the times taken to go through the three locks and to travel each of the two miles are

all independent of each other, find the probability that the canal boat arrives at the next boatyard
between 3.45 and 4 pm. [6]

In a village a survey was carried out to estimate the proportion of shoppers within the village who use
the small supermarket in the village for their food shopping. The random sample included 97 shoppers
under the age of 60, of whom 15 did their food shopping at the supermarket, and 93 shoppers over the
age of 60, of whom 27 did their food shopping at the supermarket.

(i) Calculate a 95% confidence interval for the overall proportion of shoppers in the village that do
their food shopping at the supermarket in the village. (5]

(ii) Carry out an appropriate statistical test, at the 1% significance level, to test if there is a difference
between the proportion of shoppers in the village under 60 who do their food shopping at the

village supermarket and the proportion of shoppers over 60 who do their food shopping at the
village supermarket. (6]

[Question 7 is printed overleaf.]

2643/3an04 [Turn over




4

7 A continuous random variable X has probability density function given by
: -2<x<0,
fx)=3L9-2) o0<x<3,

0 otherwise.

(4]

(i) Find the cumulative distribution function.

A statistician used this probability density function as a model for the following data observed in an

experiment.
Interval -2<x<-1|-1<x<0}0<x<1}|I1<x<2]|2<x<3
Observed frequency 17 17 16 8

A table of expected frequencies given by the model, correct to 1 decimal place, is given below.
Interval -2<x<-1|-1<x<0|0<x<l|[1<x<2|2<x<3
Expected frequency 15.0 144

(ii) Copy and complete this table of expected frequencies. [4]

(iii) Test, at the 10% significance level, whether the model is a good fit to the data. [5]
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