
Math 4653 Homework 4 Spring 2019

Due Thursday, February 21, beginning of class

Assigned Problems

1. (2.7.81) Use the inclusion-exclusion formula to compute the probability that a randomly chosen
number between 0000 and 9999 contains at least 1. Check this by computing the probability that
there is no 1.

2. A box contains 30 red balls, 30 blue balls, and 30 black balls. If 10 balls are chosen at random
without replacement, what is the probability that at least 1 color is missing from the selection?

3. Three players are each dealt 5 cards from a deck, with 5 cards going to on player at a time. Find
the probability that at least one person receives exactly 2 aces in their hand. (Since this was a
worksheet problem, please make sure to explain your reasoning precisely.)

4. (2.7.84) You pick 13 cards out of a deck of 52. What is the probability that you will not get a
card from every suit?

5. (2.7.87) Suppose we roll two dice 6 times. Use the first three Bonferroni inequalities to compute
bounds on the probability of A = “we get at least one double 6.” Compare the bounds with the
exact answer, 1− (35/36)6.

6. (3.5.5) Two people, whom we call South and North, draw 13 cards out of a deck of 52. South has
two aces. What is the probability that North has (a) none? (b) one? (c) the other two aces?

7. (3.5.6) An urn contains 8 red, 7 blue, and 5 green balls. You draw out two balls and they are
different colors. Given this, what is the probability that the balls were red and blue?

8. (3.5.11) The phenotype for brown eyes is dominant over the phenotype for blue eyes. That is,
suppose there are two alleles, B and b, that determine eye color. bb individuals have blue eyes, but
other combinations have brown eyes. Your parents and you have brown eyes, but your brother has
blue eyes.

(a) Can you infer that both of your parents are heterozygotes, that is, have the genetic type Bb?

(b) Given the information determined in (a), what is the probability that you are a homozygote.

9. (3.5.13) Two events have P (A) = 1/4, P (B|A) = 1/2, and P (A|B) = 1/3. Compute P (A ∩ B),
P (B), and P (A ∪B).

10. For any two events A and B with P (B) > 0, show that P (Ac|B) = 1− P (A|B).
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Math 4653 Homework 4 Spring 2019

News Assignment 3

(This is the same description as last week.)

Find a news article, popular science piece, or scientific article that discusses or applies some aspect
of probability theory. This assignment is designed to provide structure for exploring the many ways
in which probability is used in the world around us, and to help you prepare for finding a project
topic of interest to you and your group members.

Prepare a typed, or neatly hand-written, summary of your chosen article. It should be between
1/2 and 1 page in length, and it should contain:

1. A citation for the article, in either MLA or APA format.

2. A 1-2 paragraph summary of the article contents, including the thesis and main argument.
The idea here is for someone else in the class to be able to understand what the article
was about without having to read it or have familiarity with subject matter that is not
probability-related.

3. A 1 paragraph summary of how the article relates to a specific topic in our probability
course. We don’t need to have covered it yet, but it should either be a topic on the schedule,
or an extension of a topic listed. If we haven’t covered the probability topic yet, include a
description of it in qualitative terms or in terminology that has been discussed in class.

Turn this summary in separately from the main homework assignment, since we will be discussing
them in class.
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