
Probability and Statistics, Spring 2016

Grinshpan

Problem set 1

1. Let Ω = {a, b, c} be a sample space, and let m(a) = 1/2, m(b) = 1/3, and m(c) = 1/6.
Find the probabilities of all eight subsets of Ω.

2. What odds would you give in favor of the following events?
(a) A card chosen at random from a standard 52-card deck is an ace.
(b) Two heads will turn up when a fair coin is tossed twice.
(c) Two sixes will turn up when two fair dice are rolled.

3. Suppose a word is picked at random from this sentence. What is the distribution of the length of the
word picked? What is the distribution of the number of vowels in the word?

4. Consider the bet that all three dice will turn up sixes at least once in n rolls of three dice.
Determine the smallest value of n necessary for this bet to be favorable.

5. Let A, B, C be three events in a sample space. Find expressions for the following probabilities in
terms of P (A), P (B), P (C), P (A ∩B), P (B ∩ C), P (C ∩A), and P (A ∩B ∩ C).
(a) The probability that exactly two of the events A, B, C occur.
(b) The probability that exactly one of the events A, B, C occurs.
(c) The probability that none of the events A, B, C occur.

6. Consider Example 1.4, page 5. It appears that the proportion of times that Peter is always in the lead
is close to the proportion of times that the Peter’s total winnings end up 0. Work out these probabilities
by enumeration of all cases for two tosses and for four tosses, and see if you think that these probabilities
are, in fact, the same.

7. Let A and B such events that P (A∩B) = 1/4, P (Ã) = 1/3, and P (B) = 1/2. What is P (A∪B)?

8. A die is loaded in such a way that the probability of each face turning up is proportional to the
number of dots on that face. (For example, a six is three times as probable as a two.) What is the
probability of getting an even number in one throw?

9. In a horse race, the odds that Romance will win are listed as 2 : 3 and that Downhill will win are
1 : 2. What odds should be given for the event that either Romance or Downhill wins?

10. Suppose Pascal had been winning 9 to 6 when he and Fermat got interrupted. How should the
100–franc pot be divided if the original objective was to win 10 games?


