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Question 1. [25 marks] You roll a fair die. If you roll a 1 you roll the die once again.

(a) Write down the sample space for this experiment. [5]

c� Queen Mary University of London (2019) Turn Over



Page 4 MTH4107 / MTH4207 (2019)

(b) Are the outcomes of the experiment equally likely? Justify your answer. [6]
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(c) State the events “you roll at least one even number” and “you roll at least one 1” as subsets of
the sample space. [4]
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(d) Compute the probabilities of the two events of part (c). State the results as irreducible fractions. [4]
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(e) Compute the conditional probability that “you roll at least one even number” assuming that
“you roll at least one 1”. State your result as an irreducible fraction. Are the two events in part
(c) independent? Justify your answer. [6]
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Question 2. [25 marks] A bag contains 5 gold, 3 silver and 2 copper coins. You pick coins at
random without replacement.

(a) You pick 3 coins. Compute the probability that you pick gold coins only. State the result as an
irreducible fraction. [4]
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(b) You pick 3 coins. Compute the probability that your pick results in one gold, one silver and
one copper coin. State the result as an irreducible fraction. [6]
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(c) You pick 3 coins. Compute the probability that your first pick is a gold coin, the second a
silver coin, and the final a copper coin. State the result as an irreducible fraction. [4]
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(d) You pick 4 coins. Compute the probability that the first two coins are one gold and one silver
coin, and the final 2 coins are again one gold and one silver coin. State the result as an
irreducible fraction. [6]
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(e) You pick 2 coins. Compute the probability that the second coin you pick is a silver coin. State
the result as an irreducible fraction. [5]
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Question 3. [25 marks] A bag contains two fair coins and a biased coin. The biased coin has
probability 1/4 coming up head. You pick coins from the bag without replacement and toss the
coins once.

(a) You pick one coin and toss it. Compute the probability that the coin comes up head. State the
result as an irreducible fraction. [5]
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(b) Assume the coin in part (a) did come up head. Compute the probability that you have picked a
fair coin. State the result as an irreducible fraction. [5]
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(c) You pick a coin. You pick a second coin and toss it. Compute the probability that the coin
comes up head. State the result as an irreducible fraction. [5]
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(d) You pick a coin and toss it. You pick a second coin and toss it. Compute the joint probability
that the toss of the first coin comes up head and the toss of the second coin comes up head. [5]
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(e) You pick a coin and toss it. You pick a second coin and toss it. One coin is left in the bag.
Compute the probability that the remaining coin is fair. State the result as an irreducible
fraction. [5]
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Question 4. [25 marks] Consider two random variables X and Y .

(a) The random variable X takes two values, the value 0 with probability 1/2 and the value 1.
Compute the probability mass function of X , the expectation of X and the variance of X . State
the results as irreducible fractions. [6]
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(b) The random variable Y takes two values, the value −1 with probability 1/4 and the value 1.
Compute the probability mass function of Y , the expectation of Y and the variance of Y . State
your results as irreducible fractions. [6]
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(c) Assume that the joint probability of X and Y both taking the value one is 1/4. Compute the
joint probability mass function of the two random variables. [4]
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(d) Using the result of part (c), or otherwise, compute the covariance and the correlation
coefficient of the two random variables. State the results as irreducible fractions. [5]
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(e) Are the random variables independent ? Give a reason. [4]
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Additional space for answers

Write your solutions here
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Write your solutions here
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Write your solutions here
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Write your solutions here
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Write your solutions here
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End of Paper.
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