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Question 3 (22 marks)
This question is intended to assess your understanding of probability mass

functions and ¢

amulative distribution functions for discrete random

variables, and of one of the probability models introduced in Units A3
and A4.
You should be able to answer this question after working through Unit A4.

(a)

(b)

The probability mass function of a discrete random variable X is
given in Table 2.

Table 2 The p.m.f. of X

2 0 1 2 3 4 5
p(z) 03 0.15 0.05 0.1 0.15 0.25

(i) Calculate P(2 < X < 5).
(i) Calculate the mean of the random variable X.
(iii) Calculate the variance of the random variable X.

(iv) Produce a table containing values of F(z), the cumulative
distribution function of X, for z =0,1,2,3,4,5.

(v) Write the probabilities P(X > 2) and P(1 < X < 3) in terms of
the c.d.f. F(z), and hence calculate their values.

An underground water pipe runs under the road for 150 metres,
including 18 metres under a junction with another road. A leak has
developed in the pipe, but the location of the leak is not known. The
distance of the leak from one end of the pipe is a random variable Y.

(i) Identify a suitable model for Y, stating any assumptions that you
make in choosing your model.

(ii) Calculate the mean and variance of Y.

(iii) Calculate the probability that the leak is under the junction.
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