AP Statistics FR Questions: Probability
1. 1999 #5: Rolling Dice
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 an 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 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 ach time he or she wins in order for this to be a fair game?
Explain how you found your answer.
(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 taken in the long run.)
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2. 2006B #3: Golf Balls
Golf balls must meet a set of five standards in order to be used in professional tournaments. One of these
standards is distance traveled. When a ball is hit by a mechanical device, Iron Byron, with a 10-degree
angle of launch, a backspin of 42 revolutions per second, and a ball velocity of 235 feet per second, the
distance the ball travels may not exceed 291.2 yards. Manufacturers want to develop balls that will travel
as close to the 291.2 yards as possible without exceeding that distance. A particular manufacturer has
determined that the distances traveled for the balls it produces are normally distributed with a standard
deviation of 2.8 yards. This manufacturer has a new process that allows it to set the mean distance the ball
will travel.
(a) If the manufacturer sets the mean distance traveled to be equal to 288 yards, what is the probability
that a ball that is randomly selected for testing will travel too far?

(b) Assume the mean distance traveled is 288 yards and that five balls are independently tested. What is
the probability that at least one of the five balls will exceed the maximum distance of 291.2 yards?
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3. 2012 #2: Charity Fundraiser

(b) What is the expected value of the net contribution to the charity for one play of the game?

(c) The charity would like to receive a net contribution of $500 from this game. What is the fewest number of
times the game must be played for the expected value of the net contribution to be at least $500 ?

(d) Based on last year’s event, the charity anticipates that the Spin the Pointer game will be played 1,000 times.
The charity would like to know the probability of obtaining a net contribution of at least $500 in 1,000
plays of the game. The mean and standard deviation of the net contribution to the charity in 1,000 plays of
the game are $700 and $92.79, respectively. Use the normal distribution to approximate the probability that
the charity would obtain a net contribution of at least $500 in 1,000 plays of the game.
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4. 2005B: Concert Tickets
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5. 2006 #3: Earth Depth
The depth from the surface of Earth to a refracting layer beneath the surface can be estimated using
methods developed by seismologists. One method is based on the time required for vibrations to travel
from a distant explosion to a receiving point. The depth measurement (M) is the sum of the true depth (D)
and the random measurement error (E). That is, M = D + E. The measurement error (E) is assumed to be
normally distributed with mean 0 feet and standard deviation 1.5 feet.
(a) If the true depth at a certain point is 2 feet, what is the probability that the depth measurement will be
negative?

(b) Suppose three independent depth measurements are taken at the point where the true depth is 2 feet.
What is the probability that at least one of these measurements will be negative?

(c) What is the probability that the mean of the three independent depth measurements taken at the point
where the true depth is 2 feet will be negative?
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6. 2002 #3: Runners
There are 4 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 4 runners. Assume that
the individual times of the 4 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.

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

(b) The distribution of possible team times is approximately normal. What are 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?
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ANSWERS:
AP Statistics FR Questions: Probability
1. Rolling Dice (1999, #5):
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2. Golf Balls (2006B #3)

3. Charity Fundraiser (2012 #2)
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4. Concert Tickets (2005B #2)

5. Earth Depth (2006 #3)
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6. Runners (2002 #3)
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