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1. Let U be the universal set of all New Yorkers and let

e A be the subset of New Yorkers that know how to ride a bike,
e B be the subset of New Yorkers that own a bike, and
e C be the subset of New Yorkers that have gotten hurt while riding a bike.

(a) (2 points) Use set notation (unions, intersections, compliments, etc.) to describe the set of all New
Yorkers that know how to ride a bike but do not own a bike.

(b) (2 points) In your own words, describe the set (AU B)' N C.
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9. (a) Two people enter a room and their birthdays (ignoring the year) are recorded.
i. What is the probability that both people are born on 1/17
ii. What is the probabiltiy that they have the same birthday?
iii. What is the probability that they have different birthdays?
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2. Suppose P(A|B) = .8, P(A|B') = 4,and P(B) = .3.
(a) (6 points) Find P(AN B).
(b) (6 points) Find P(A).
(c) (6 points) Find P(B|A).
(d) (3 points) Are A and B independent? Why?
(e) (3 points) Are A and B mutually exclusive? Why?

5. If A and B are events such that P(A) = 0.5 and P(A’ N B") = 0.3, find P(B) when:

(a) A and B are mutually exclusive;

(b) A and B are independent.

8. A 2012 Pew Research survey collected data on 2,373 randomly sampled registered voters.
The results were as follows: 35% of respondents identified as Independent, 23% identified

as swing voters, and 11% identified as both.
(a) Are “being Independent” and “being a swing voter” mutually exclusive?
(b) Draw a Venn diagram summarizing the variables and their associated probabilities.
(c) What percentage of voters are Independent but not swing voters?
(d) What percentage of voters are Independent or swing voters?
(e) What percentage of voters are neither Independent nor swing voters?

(f) Are the events “Independent” and “swing voter” independent?
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Example 2. In answering a question on a multiple-choice test, a student either knows the
answer or guesses. Let p be the probability that the student knows the answer and 1 — p be
the probability that the student guesses. Assume that a student who guesses at the answer
will be correct with probability 1/m, where m is the number of multiple-choice alternatives.
What is the conditional probability that a student knew the answer to a question given that
he or she answered it correctly?
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Example 7. A bin contains 3 different types of disposable flashlights. The probability that
a type 1 flashlight will give over 100 hours of use is .7, with the corresponding probabilities
for type 2 and type 3 flashlights being .4 and .3, respectively. Suppose that 20% of the
flashlights in the bin are type 1, 30% are type 2, and 50% are type 3.

1. What is the probability that a randomly chosen flashlight will give more than 100 hours
of use?

2. Given that a flashlight lasted over 100 hours, what is the conditional probability that
it was a type j flashlight, j = 1,2,37
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Example 9. A simplified model for the movement of the price of a stock supposes that on
each day the stock’s price either moves up 1 unit with probability p or moves down 1 unit
with probability 1 — p. The changes on different days are assumed to be independent.

1. What is the probability that after 2 days the stock will be at its original price?
2. What is the probability that after 3 days the stock’s price will have increased by 1 unit?

3. Given that after 3 days the stock’s price has increased by 1 unit, what is the probability
that it went up on the first day?

Example 10. A true-false question is to be posed to a husband-and-wife team on a quiz
show. Both the husband and the wife will independently give the correct answer with prob-
ability p. Which of the following is a better strategy for the couple?

1. Choose one of them and let that person answer the question.

2. Have them both consider the question, and then either give the common answer if they
agree or, if they disagree, flip a coin to determine which answer to give.



