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Assignment #1 Name
General Directions:

• The assignment is due at my office by 3:30pm on Friday, September 13.

• 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. A bus holds 5 people (labeled 1 through 5) and will make k stops (labeled 1 through k).
For 1 ≤ i ≤ 5, let Ai be the event that person i chooses stop 1. In each case, transcribe
the event from plain English to set-theoretic terms or vice-versa.

(a) A1 ∩ A2 ∩ A′
3 ∩ A4 ∩ A5

(b) (A1 ∩ A2 ∩ A′
3) ∪ (A1 ∩ A′

2 ∩ A3) ∪ (A′
1 ∩ A2 ∩ A3)

(c) All of the passengers get off the bus at the first stop.

(d) At least one passenger gets off the bus at the first stop.

(e) Passenger 3 or passenger 5 gets off at the bus at the first stop, but passenger 2 does
not get off the bus at the first stop.

(f) Exactly 4 passengers get off the bus at the first stop.

2. The half-life of californium-254 is T = 60.5 days, which corresponds to a decay constant
of λ = 0.011457. Using the probability model developed in class, what is the chance
that a tagged isotope will decay in the interval [T, 3T ]?
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3. Let A, B, and C be events on a common probability space. Suppose that P (A) = .6,
P (B) = .55, P (C) = .6, P (A∩B) = .3, P (A∩C) = .4, P (B∩C) = .35, P (A′∩B′∩C ′) =
.1. What is the probability that exactly two of these three events occur?

4. Let x be chosen randomly from the interval [0, 1). Let F be the leftmost digit of the
number 5x. For example, if x = .6, then 5x = 2.626 · · · and F = 2.

(a) What are the possible values of F?

(b) What is a reasonable assignment of probabilities to the possible values of F? Ex-
plain.
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5. This is a continuation of the Romeo and Juliet problem from the class notes.

(a) What is the probability that Romeo and Juliet arrive within one-half hour of each
other?

(b) What is the probability that both Romeo and Juliet arrive within the first 15
minutes?

(c) What is the probability that Romeo or Juliet arrives within the first 15 minutes?
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6. Let C be the circle of radius 1 centered at the origin, (0, 0). A chord of C is a straight
line segment whose endpoints both lie on the circle.

(a) Construct a probability model for selecting a random chord of the circle C. (There
may be more than one way to do this.)

(b) (Extra Credit) According to your model, what is the probability that the length of
a random chord is less than 1.

7. Toss a fair coin until the first head appears. Given than you have made an odd number
of tosses, what is the chance that you have made 3 tosses?


