Math 300 Fall 2024
Lab Assignment #14

This lab is due at 12:30 PM on Monday, 10/21 and is worth 10 points. This part may be done
individually, or in a group of 2, 3, or 4 people.

1) You and a friend play rock-paper-scissors. Each player has a 50% chance of winning, right?
Sometimes the game is won in the first round. (For example, you play rock and your friend
plays scissors.) Sometimes the game is tied in the first round (example: you and your friend both

play paper) and goes to a second round.

a) List all the outcomes that can happen in the first round. There are nine, right?

Assume that each of these nine outcomes is equally likely.

b) What's the probability that the game is tied in the first round?

c) What's the probability that you win in the first round?

d) What's the probability that you lose in the first round?

Note: parts (b)-(d) should add to 100%, and none are zero.

e) What's the probability that you win but it takes two rounds? (Note: in order for this to happen,
the game must be tied through one round, and then you win in the second round.)



f) What's the probability that you win but it takes three rounds? (Note: in order for this to
happen, the game must be tied through one round, and then tied in the second round, and then
you win in the third round.)

g) What's the probability that you win but it takes four rounds? (Note: in order for this to
happen, the game must be tied through one round, and then tied in the second round, and then
tied in the third round, and then you win in the fourth round.)

You can win rock-paper-scissors by winning in the first round OR the second round OR the third
round OR ... (any round thereafter)

h) Write an infinite sum of fractions representing the probability that you win.

The formula for the sum (S) of an infinite geometric series is:
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where a is the first number in the series, and 7 is the ratio of each number in the series divided by
the previous number.

1) For the series you wrote in (h), what is the first term? What is the ratio of terms?

j) For the series you wrote in (h), what is the sum? Is this the answer you expected? (See the
second sentence of the problem.)



2) You and a friend play rock-paper-scissors-lizard-Spock. (See Wikipedia or elsewhere.) Each
player has a 50% chance of winning, right?

Sometimes the game is won in the first round. (For example, you play paper and your friend
plays Spock.) Sometimes the game is tied in the first round (example: you and your friend both

play lizard) and goes to a second round.

a) List all the outcomes that can happen in the first round. There are 25, right?

Assume that each of these 25 outcomes is equally likely.

b) What's the probability that the game is tied in the first round?

c) What's the probability that you win in the first round?

d) What's the probability that you lose in the first round?

Note: parts (b)-(d) should add to 100%, and none are zero, and these are not the same numbers as
in problem 1.

e) What's the probability that you win but it takes two rounds? (Note: in order for this to happen,
the game must be tied through one round, and then you win in the second round.)



f) What's the probability that you win but it takes three rounds? (Note: in order for this to
happen, the game must be tied through one round, and then tied in the second round, and then
you win in the third round.)

g) What's the probability that you win but it takes four rounds? (Note: in order for this to
happen, the game must be tied through one round, and then tied in the second round, and then
tied in the third round, and then you win in the fourth round.)

h) Write an infinite sum of fractions representing the probability that you win.

1) For the series you wrote in (h), what is the first term? What is the ratio of terms?

j) For the series you wrote in (h), what is the sum? Is this the answer you expected? (See the
second sentence of the problem.)



3) All job applicants at the Crunch Bunnies factory have to take a drug test before being hired.
The test is 99% accurate for negative results. This means that if a person is not using drugs,
there is a 99% chance that the test will be correct. The test is 95% accurate for positive results.
This means that if a person is using drugs, there is a 95% chance that the test will be correct.

a) If 3% of applicants are using drugs, what percent of positive test results are correct?

Hint: make a tree diagram, starting with the 3%. Hint: another option is to assume that there are
10000 applicants. Note: the answer to part (a) is not 2.85%. The answer to part (a) is not 3.82%
either.

b) If 30% of applicants are using drugs, what percent of positive test results are correct? Note:
the answer to part (b) is not 28.5%. And it is not 29.2% either.

c) For the purpose of getting a larger percentage of correct positive test results, what's better:
fewer drug users (part a) or more drug users (part b)?



