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MATH 110 — EXAM 5
19 April 2004

Directions: There are nine questions on this exam. Answer every question. Show
all work and justify your answers. Each question is worth five points.

1. (a) What is the probability of rolling a fair die and getting a five?

(b) What is the probability of rolling a fair die and getting a number which is
not five?

(c) What is the probability of rolling a fair die twenty times in a row and never
getting a five (requires calculator)?

2. (a) State the Law of Large Numbers.

(b) Give an example of an application of this principle.

3. Suppose an event has a 1 in 1000 chance of happening each day.

(a) What is the chance that you avoid this event for a full year (requires
calculator)?

(b) For ten years (requires calculator)?



4. In an arts community, 500 people are dancers and 9500 are not. Helena claims
that dancers have a certain look to them and that she can tell who is a dancer,
just from their appearance. When looking at a dancer, Helena correctly identi-
fies them as dancers 90% of the time. When looking at anyone else, she correctly
identifies them as non-dancers 98% of the time but mistakenly thinks they are
dancers 2% of the time.

(a) How many of the 500 dancers will Helena correctly identify as dancers?

(b) How many of the 9500 non-dancers will Helena mistakenly identify as
dancers?

(¢) How many people total will Helena think are dancers?

(d) What fraction of these people really are dancers?

5. You have a ten-sided die labeled with the digits from 0 to 9. If you kept rolling
it (forever) and kept track of the digits, do you think that at some point you
would see your phone number in the string of digits? Explain your reasoning.



6.

7.

8.

We are asking embarrassing questions with the two-coin method. If someone
sees heads-heads, then they lie; otherwise they tell the truth. There are 100
people in the room, and we ask, “Do you pay your bills on time?” Of these
people, 65 of them say “yes” and 35 of them say “no.” Explain why you know
that 80 of the people pay their bills on time. [Hint: You do not need to solve
the system of equations.]

Consider the following data: 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233.

(a) What is the mean?

(b) What is the median?

(c) What is the mode?

(a) Find a list of five numbers where the mean is larger than the median.

(b) Find a list of five numbers where the median is larger than the mean.



9. (a) List the equally likely outcomes of flipping a penny, a nickel, and a dime.

(b) What is the probability of getting at least two heads?
(c) If you know that the dime is heads, what is the probability that you got

at least two heads?

[Bonus: 3 points] How many times would you have to roll two fair dice in order for
there to be at least a 0.5 chance that you will roll a seven?



