AP Statistics
Name: _____________________________
Random Variable Questions

1.
A department supervisor is considering purchasing one of two comparable photocopy machines, A or B. Machine A costs $10,000 and machine B costs $10,500. This department replaces photocopy machines every 3 years. The repair contract for machine A costs $50 per month and covers an unlimited number of repairs. The repair contract for machine B costs $200 per repair. Based on past performance, the distribution of the number of repairs needed over any one-year period for machine B is shown below.
	Number of repairs
	0
	1
	2
	3

	Probability
	0.50
	0.25
	0.15
	0.10




You are asked to give a recommendation based on overall cost as to which machine, A or B, along with its repair contract, should be purchased. What would your recommendation be? Give a statistical justification to support your recommendation.


2.
Die A has four 9’s and two 0’s on its faces. Die B has four 3’s and two 11’s on its faces. When either of these dice is rolled, each face has equal chance of landing on top. Two players are going to play a game. The first player selects a die and rolls it. The second player rolls the remaining die. The winner is the player is the player whose die has the higher number on top.



A.
Suppose you are the first player and you want to win the game. Which die would you select? Justify your answer.




B.
Suppose the player using die A receives 45 tokens each time he or she wins the game. How many tokens must the player using die B receive each time he or she wins in order for this to be a fair game? (A fair game is one in which the player using die A and the player using die B both end up with the same number of tokens in the long run) Explain how you found your answer.


3.
There are four runners on the New High School team. The team is planning to participate in a race in which each runner runs a mile. The team time is the sum of the individual times for the four runners. Assume that the individual times for the four runners are all independent of each other. The individual times, in minutes, of the runners in similar races are approximately normally distributed with the following means and standard deviations.
	
	Mean
	Standard Deviation

	Runner 1
	4.9
	0.15

	Runner 2
	4.7
	0.16

	Runner 3
	4.5
	0.14

	Runner 4
	4.8
	0.15





A.
Runner 3 thinks he can run a mile in less than 4.2 minutes in the next race. Is that likely to happen? Explain.




B.
The distribution of possible team times is approximately normal. Find the mean and standard deviation of this distribution.




C.
Suppose the team’s best time to date is 18.4 minutes. What is the probability that the team will beat its own best time in the next race?




























