
AMS 311 (Fall, 2013) Joe Mitchell

PROBABILITY THEORY
Homework Set # 2 – Solution Notes

Due at the beginning of class on Thursday, September 19, 2013. Reminder: Show your reasoning!

Read: Ross, Chapter 3, sections 3.1-3.5. Examples to read carefully: Chapter 3: 2a–2g, 3a–3g, 3i–3n, 4a–4f,
5a–5b

(1). (12 points) Suppose that three fair dice have been tossed and the total of their top faces is found to be
divisible by 3, but not divisible by 9. What is the probability that all three of them have landed 4?

(2). (12 points) Suppose for simplicity that the number of children in a family is 1, 2, 3, or 4, with probability
1/4 each. Little Joe (a boy) has no brothers. What is the probability that he is an only child? (Set the
problem up carefully. Remember to define the sample space, and any events that you use!)

(3). (12 points) English and American spellings are colour and color, respectively. A man staying at a
Parisian hotel writes this word, and a letter taken at random from his spelling is found to be a vowel. If
40 percent of the English-speaking men at the hotel are English and 60 percent are Americans, what is the
probability that the writer is an Englishman?

(4). (13 points) Some people are prone to sunburn: a red-head who spends the day at the beach will be
burned with probability 0.4, while a non-red-head will be burned with probability 0.2. Assume that 30% of
the world’s population is red-head. Given that a random person, Joe, got sunburned on his first day at the
beach, what is the probability that Joe will be sunburned on his second day at the beach?

As usual, be sure to define precise any events you use. (Hint: Condition!) Show your work clearly.

(5). (15 points) I tell you that, for two events A and B, P (A ∩ B) = 0.3, P (B | A) = 0.5, and that A and
B are independent. For each statement, say “True”, “False”, or “Can’t Tell”, and give a reason for your
answer.

(i). A and B are mutually exclusive
(ii). A and A ∪ B are independent
(iii). P (B) = P (A | B)
(iv). P (A | B) > P (B | A)
(v). P (B) ≤ P (A)

(6). (12 points) Three missiles are fired at a target and hit it independently with probabilities 0.6, 0.7, and
0.8, respectively. Then, the same three missiles are fired again at the target. What is the probability that
the target is hit?

(7). (12 points) (a). Is it possible that an event E is independent of E (itself)? Explain.
(b). If E and F are independent, does this mean that Ec and F c must be independent? Explain: Either

give a counterexample or give a precise argument why it is true.

(8). (12 points) In a class there are 4 freshman boys, 6 freshman girls, and 6 sophomore boys. How many
sophomore girls must be present if sex and class are to be independent when a student is selected at random?
(Show your work!)
(9). (Extra Credit: 10 points) Consider the game of Let’s Make a Deal in which there are three doors (A,
B, and C), and there is one car behind one door, which Monty randomly placed there (so, he knows exactly
where the car is). You initially select Door A, then, before it is opened, Monty Hall opens one of the other
doors (B or C) according to the following method: If both B and C are empty, he opens one at random;
if one door has the car, then he is twice as likely to open the empty door (the one without the car) as to
open the door with the car. You are then given the option to switch your door choice to the unopened door.
What should you do? Justify your answer! Compute the probability you win the car by switching, and also
by staying.
(10). (Extra Credit: 20 points) Let N = {1, 2, ..., n}. Suppose that we pick two subsets, A and B, of N .
We pick these subsets independently, and suppose that each of the 2n subsets of N is equally likely when we



do our selection (of A or of B). Compute the probability that A and B are disjoint. (Hint: Condition! Let
Ei be the event that set B has exactly i elements...)
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