
Stat 61S: Assignment 1 due Friday, Sept. 4.

1. A coin is tossed three times and the sequence of heads and tails is recorded.

a) List the sample space.

b) List the elements that make up the following events: A = “at least two heads” and B =
“the last toss is a tail.”

c) List the elements of the events Ac, A ∩B, and A ∪B.

2. The weather forecaster says that the probability of rain on Saturday is 20% and that the
probability of rain on Sunday is 30%. Does this imply a 50% probability of rain over the two
days? Explain why or why not.

3. All human blood can be “ABO-typed” as one of O, A, B or AB, but the distribution of the
types varies a bit among groups of people. Here are the distributions of blood types for a
randomly chosen person in the United States and in China:

Blood Type A B AB O

U.S. probability 0.40 0.11 0.04 0.45
China probability 0.27 0.26 0.12 0.35

Choose one person from the U.S. and one person from China at random (assume indepen-
dence).

a) What is the probability that both have type O blood?

b) What is the probability that they have the same blood type?

4. Call a household prosperous if its income exceeds $100,000. Call the household educated if the
householder completed college. Select an American household at random, let A be the event
that the selected household is prosperous and B the event that it is educated. According
to the Current Population Survey, P (A) = 0.138, P (B) = 0.261, and the probability that a
household is both prosperous and educated is P (A ∩B) = 0.082.

a) Describe the event A ∪B in words, and find the probability.

b) What is the conditional probability that a household is prosperous, given that it is
educated? Explain why your results imply that the events A and B are not independent.

5. In a scratch-off lottery game, each card has probability 0.1 of paying off. Results for different
cards are independent. If you play 5 cards, what is the probability you will win at least once?



6. A couple has two children and each is either male (M) or female (F).

a) Write out the sample space for the genders of the older and younger child (e.g., MF
indicates the older child is male and the younger child is female). Assume these outcomes
are all equally likely.

b) Let A be the even that that both children are female, let B be the event that at least
one child is female, and let C be the event that the older child is female. Write out the
elements that make up these events.

c) Find P (A), P (A |B) and P (A |C). Notice that if you learn that one of the children is
female, that is different information than learning that the older child is female.

7. A test for Lyme disease is positive with probability 0.9 for a person with Lyme and is negative
with probability 0.95 for a person without Lyme. A bite from a deer tick has about a
.01 probability of transmitting Lyme (according to Center for Disease Control). A person
discovers a deer tick bite and takes a test for Lyme disease.

a) What is the probability the test is positive?

b) If the test is positive, what is the (conditional) probability the person has Lyme?

c) Another person has symptoms of Lyme: aches, fatigue, fever, and a mark that might
be a “bulls-eye” rash (a rather definitive symptom of Lyme). She hasn’t noticed a deer
tick bite, and estimates her probability of having Lyme to be 0.3. If her test for Lyme
is positive, what is the conditional probability she has Lyme?

8. Prove Bonferroni’s inequality:

P (A ∩B) ≥ P (A) + P (B)− 1.

9. Verify the following extension of the addition rule (a) by an appropriate Venn diagram and
(b) by a formal argument using the axioms of probability and the propositions of Chapter 1:

P (A∪B ∪C) = P (A) +P (B) +P (C)−P (A∩B)−P (A∩C)−P (B ∩C) +P (A∩B ∩C).

10. Prove that if events A and B are independent, then their complements, Ac and Bc, are also
independent. Give a formal proof, and also explain why this makes sense intuitively.


