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Solve the following problems:

1. What is your share of the United States national debt?

2. What are your chances of being killed in an automobile accident in the next 12 months?

3. How fast was the rain failing during the flood described in the Book of Genesis?

4. Suppose that a certain disease occurs in about one of every 500 people in a certain
population. A pretty accurate test is available for screening for this disease. For a
person who does not have the disease, there is a 1% false positive rate—in other words,
for such people, 99% of the time the test will turn out negative, but 1% of the time
the test will turn out positive and say (wrongly) that the person has the disease. For
a person who has the disease, the test turns out positive 98% of the time (there is a
2% false negative rate). A city is trying to decide whether to use this test to do a mass
screening of everyone. If they do so and your friend gets back a positive test result,
should she be worried? Specifically, approximately what percentage of people who test
positive actually have the disease?

5. You and your friend went on a long trip together and agreed to split the expenses
(gasoline, hotel, etc.) evenly. You paid for some items and she paid for other items.
You kept track of how much each of you spent, and now you need to settle up. It turns
out that she shelled out $800 and you shelled out $600. How much do you have to give
her to even things up?

6. A cake is to be split among Tom, Dick, and Harry, and each wants to make sure that
he gets his fair share. If there were only two people, the obvious way to do this is for
one of them to cut the cake into two pieces, and the other person to choose which piece
he wants. What similar thing can you do with three people? (You need to allow for the
possibility that the three people might have different ways to look at the desirability
of pieces of cake after the cake has been cut.)



7. Suppose that 50 people come to the talk. How likely is it that two of those people have
the same birthday (month and day, not necessarily year)?

8. The lifeguard at the public swimming pool was upset that the rules for using the Kiddie
Pool were not being followed. The rules state that in order to use the Kiddie Pool you
need to be under 6 years old and have a parent supervising you. The lifeguard made
an announcement on the loudspeaker, reminding everyone of the rules and demanded,
“So, if you’re over 6 years old and are not being supervised by a parent, then get out
of the Kiddie Pool.” What, if anything, is wrong with her logic?

9. You need to hire a secretary, and you’d like to hire the best one available. There
are 9 applicants. The way the hiring process works, you get to read the résumés and
interview the applicants one by one, and after each interview you must either hire that
person on the spot or lose him forever. You have a good idea of what you are looking
for, so you can tell between any two applicants which one is better. The only protocol
you can follow, if you think about it, is to pick a number from 1 to 7, interview exactly
that many applicants and turn each of them down, then hire the next applicant who is
better than any you have seen so far, except that if you get to the 9th applicant then
you have to take him, no matter what. What number should you choose, and what
are your chances of hiring the best applicant? Generalize to n applicants. (Unlike the
rest of these exercises, this one actually requires some more advanced concepts and
calculations.)

10. If the entire population of the world were to die tomorrow, how big a box would you
need to hold all the bodies? A cube a few hundred feet on a side, or a couple of miles,
or hundreds of miles?

11. Imagine the Earth as a perfect sphere, and imagine a rope wrapped tightly around the
equator, at ground level. Now imagine cutting the rope and splicing in another 6 feet,
and then raising the rope uniformly around the world. How big a creature can crawl
under the rope now—a bacterium, a flea, a cat, or an elephant?

12. A solid bronze and very realistically proportioned sculpture of Achilles is 5 inches
tall and weighs 3 pounds. Another solid bronze and very realistically proportioned
sculpture of Achilles, looking just like the first one, is 10 inches tall. How much does
the second sculpture weigh?

We'll discuss (some of) the answers here on Wednesday, February 10.


