
Math 20: Probability

Homework 3

Xingru Chen

Due Date: July 17, 2020

Please specify whether you complete the homework independently or coop-
erate with (get help from) the TA, your classmates, friends, online resources, etc.

For every problem, show the process and necessary details.

A pdf file is required for submission.

Problem 1

4 pts

Chapter 3.1 Exercise 6

In arranging people around a circular table, we take into account their seats
relative to each other, not the actual position of any one person. Show that n
people can be arranged around a circular table in (n− 1)! ways.

Problem 2

4 pts

Chapter 3.1 Exercise 8

A finite set Ω has n elements. Show that if we count the empty set and Ω
as subsets, there are 2n subsets of Ω.

Hint: Consider the number of ways to generate a subset: for every single
element, we need to decide whether to include it in the subset.
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Problem 3

4 pts

Chapter 3.1 Exercise 10

A deck of ordinary cards is shuffled and 13 cards are dealt. What is the
probability that the last card dealt is an ace?

Hint: There are 13 ranks in total for a deck of ordinary cards. By symmetry,
the probability that the last card dealt is an ace is the same as the probability
that the last card is a 2/3/· · · /King.

Problem 4

4 pts

Chapter 3.1 Exercise 13

A certain state has license plates showing three numbers and three letters.
How many different license plates are possible

(a) if the numbers must come before the letters?

(b) if there is no restriction on where the letters and numbers appear?

Hint: a single number can be 0, 1, · · · , 9 and a single letter can be A,B, · · · , Z
(we only consider capitalized letters).

Problem 5

4 pts

Chapter 3.2 Exercise 7

Show that

b(n, p, j) =
p

q
(
n− j + 1

j
)b(n, p, j − 1),

for j ≥ 1. Use this fact to determine the value or values of j which give
b(n, p, j) its greatest value.

Hint: Consider the successive ratios as j increases.
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Problem 6

4 pts

Chapter 3.2 Exercise 8

A die is rolled 30 times. What is the probability that a 6 turns up exactly
5 times? What is the most probable number of times that a 6 will turn up?

Hint: Use Problem 5 to solve the second question.

Problem 7

4 pts

Chapter 3.2 Exercise 11

A restaurant offers apple and blueberry pies and stocks an equal number
of each kind of pie. Each day ten customers request pie. They choose, with
equal probabilities, one of the two kinds of pie. How many pieces of each kind
of pie should the owner provide so that the probability is about 0.95 that each
customer gets the pie of his or her own choice?

Hint: Still, it is a binomial distribution problem.

Given that there are ten customers, we have n = 10. And since the cus-
tomers choose one of the two kinds of pie with equal probabilities, if we define
choosing apple pie as success, we get p = 1

2 and the probability of k cus-
tomers choosing apple pies will be b(n, p, k).

Problem 8

4 pts

Chapter 3.2 Exercise 16

The Siwash University football team plays eight games in a season, winning
three, losing three, and ending two in a tie. Show that the number of ways that
this can happen is (

8

3

)(
5

3

)
=

8!

3!3!2!
.
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Problem 9

4 pts

Chapter 3.2 Exercise 21

A lady wishes to color her fingernails on one hand using at most two of the
colors red, yellow, and blue. How many ways can she do this?

Hint: It is very straightforward to calculate the number of ways to color
her fingernails using one color. Now doing this in two colors. If we specify that
the two colors are red and yellow, how many possible ways are there to color
the five fingers on one hand? Recall Problem 2. Here, the five fingers are the
elements in the set Ω. Consider a subset of Ω and every finger in the subset will
be colored red.
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