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1.

(a) State Bayes’ Theorem (you are not required to prove it).

(b) A certain disease is carried by 1% of a population. If a person with the disease
is tested for it there is probability 9/10 that the test shows that they have the
disease. If a person without the disease is tested for it there is probability 1/9
that the test shows they have the disease. A randomly chosen person is tested
for the disease.

(i) Calculate the probability that the test shows they have the disease.

(ii) Calculate the conditional probability that they have the disease given that
the test shows that they do have it.
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2.

(a) Define the expected value and variance of a discrete random variable X.

(b) A bag contains three balls labeled 0, 1 and 2. I select two balls at random, one
after the other and with replacement. Let X be the maximum label on the two
selected balls.

(i) Determine the probability mass function of X.

(ii) Calculate the expected value and variance of X.
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3. Let λ be a positive real number, and X be a discrete random variable which has
probability mass function P (X = m) = e−λλm/m! for each integer m ≥ 0.

(a) Give the commonly used name for the probability distribution ofX and describe
a practical situation in which it occurs.

(b) Prove that E(X) = λ.
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4. Two discrete random variables X and Y defined on the same sample space have
the following joint probability mass function.

X
0 1 2

0 1/9 1/6 0
Y 1 1/6 1/9 1/6

2 0 1/6 1/9

(a) Construct the probability mass functions for each of X and Y .

(b) Calculate E(X), E(Y ), E(XY ) and Cov(X,Y ).

(c) Are X and Y independent? Justify your answer.
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Use this page if you need more space
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