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Assignment #3 Name
General Directions:

• The assignment is due at my office by 3:30pm on Friday, September 27.

• Give complete solutions, show all of your work, and use the space provided. If your
solution extends beyond the page, then continue on the back side of the page.

1. Let Ω = {1, 2, 3, 4} and assume that each outcome has equal chance. Let A = {1, 2},
B = {1, 3}, and C = {1, 4}. Show that each pair of events is independent but that the
entire collection is not.

2. Suppose that two islands A and B are connected by n (parallel) bridges, n > 1. Suppose
that on any given day, each bridge has chance 1/n of being open and that the events
that the bridges are open are mutually independent.

(a) Is it better to have a lot of bridges or a few bridges. Explain.

(b) As n → +∞, how do you like your chances of getting from A to B on a given
morning? Explain.
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3. A telemarketer has probability .015 of making a sale on each cold-call; these calls can be
assumed to be independent. He makes 100 calls each day and he gets a bonus for any
day in which he makes at least two sales. In the course of a five-day work week, what is
the chance that he will obtain at least one bonus?

4. An urn contains n balls, labeled 1 through n. An experiment consists of selecting k balls
from the urn in succession and with replacement. Let A be the event that no ball has
been selected more than once.

(a) Express P (A) in terms of k and n.

(b) There are 687 days in a year on Mars. What is the minimum number of Martians
you need so that chance of some pair of them having a duplicate birthday is at least
a 50%.

(c) A class contains 40 students on Earth. What is the probability that at least two of
these students have a matching birthday?



Mathematics 340 September 26, 2019 -3-

5. Experience shows that 20% of the people reserving tables at certain restaurants never
show up. If a restaurant has 50 tables but takes 52 reservations, what is the probability
that they will be able to accommodate everyone who comes to dine?

6. Ralph likes to swing dance, but his chance of getting anyone to accept his invitation to
dance is .05. He adopts the following strategy: if there are enough women in the room so
that he has at least a 50% chance of getting at least one dance, then he stays; otherwise,
he moves on. On Tuesday, Ralph is about to leave when another woman walks through
the door, so he stays. How many women are in the room? (Assume that the responses
to Ralph’s requests are independent.)
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7. A certain coin lands heads with probability p and tails with probability q. For each
n ≥ 0, let f(n) denote the probability that after n tosses there have been an even
number of heads. Show that f(n) = (1 + (1 − 2p)n)/2. (Hint: There are at least two
approaches: (1) develop a recursive formula for f by conditioning on what happens on
the first toss, or (2) consider the binomial theorem with respect to (q+p)n and (q−p)n.)


