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1. (a) Define a statistic.
(2)

A random sample X1, X2, …, Xn is taken from a population with unknown mean µ. 

(b) For each of the following state whether or not it is a statistic.

(i) ,
(1)

(ii) .
(1)
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2. The random variable J has a Poisson distribution with mean 4.

(a) Find P(J . 10).
(2)

The random variable K has a binomial distribution with parameters n = 25, p = 0.27.

(b) Find P(K - 1).
(3)
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3. For a particular type of plant 45% have white flowers and the remainder have coloured
flowers.  Gardenmania sells plants in batches of 12.  A batch is selected at random.

Calculate the probability that this batch contains

(a) exactly 5 plants with white flowers,
(3)

(b) more plants with white flowers than coloured ones.
(2)

Gardenmania takes a random sample of 10 batches of plants.

(c) Find the probability that exactly 3 of these batches contain more plants with white
flowers than coloured ones.

(3)

Due to an increasing demand for these plants by large companies, Gardenmania decides
to sell them in batches of 50.

(d) Use a suitable approximation to calculate the probability that a batch of 50 plants
contains more than 25 plants with white flowers.

(7)
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Question 3 continued
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4. (a) State the condition under which the normal distribution may be used as an
approximation to the Poisson distribution.

(1)

(b) Explain why a continuity correction must be incorporated when using the normal
distribution as an approximation to the Poisson distribution.

(1)

A company has yachts that can only be hired for a week at a time.  All hiring starts on a
Saturday.
During the winter the mean number of yachts hired per week is 5. 

(c) Calculate the probability that fewer than 3 yachts are hired on a particular Saturday
in winter.

(2)

During the summer the mean number of yachts hired per week increases to 25. 
The company has only 30 yachts for hire.

(d) Using a suitable approximation find the probability that the demand for yachts cannot
be met on a particular Saturday in the summer.

(6)
In the summer there are 16 Saturdays on which a yacht can be hired.

(e) Estimate the number of Saturdays in the summer that the company will not be able
to meet the demand for yachts.

(2)
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Question 4 continued
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5. The continuous random variable X is uniformly distributed over the interval α < x < β.

(a) Write down the probability density function of X, for all x.
(2)

(b) Given that E(X) = 2 and P(X < 3) = find the value of α and the value of β. 
(4)

A gardener has wire cutters and a piece of wire 150 cm long which has a ring attached at
one end.  The gardener cuts the wire, at a randomly chosen point, into 2 pieces.  The
length, in cm, of the piece of wire with the ring on it is represented by the random variable
X.  Find

(c) E(X),
(1)

(d) the standard deviation of X,
(2)

(e) the probability that the shorter piece of wire is at most 30 cm long.
(3)
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Question 5 continued
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6. Past records from a large supermarket show that 20% of people who buy chocolate bars
buy the family size bar.  On one particular day a random sample of 30 people was taken
from those that had bought chocolate bars and 2 of them were found to have bought a
family size bar.

(a) Test at the 5% significance level, whether or not the proportion p, of people who
bought a family size bar of chocolate that day had decreased.  State your hypotheses
clearly.

(6)

The manager of the supermarket thinks that the probability of a person buying a gigantic
chocolate bar is only 0.02.  To test whether this hypothesis is true the manager decides to
take a random sample of 200 people who bought chocolate bars.

(b) Find the critical region that would enable the manager to test whether or not there is
evidence that the probability is different from 0.02.  The probability of each tail
should be as close to 2.5% as possible.

(6)

(c) Write down the significance level of this test.
(1)
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Question 6 continued
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7. The continuous random variable X has cumulative distribution function 

(a) Find P(X > 0.3).
(2)

(b) Verify that the median value of X lies between x = 0.59 and x = 0.60.
(3)

(c) Find the probability density function f(x).
(2)

(d) Evaluate E(X).
(3)

(e) Find the mode of X.
(2)

(f) Comment on the skewness of X.  Justify your answer.
(2)
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Question 7 continued
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