2011 AP® STATISTICS FREE-RESPONSE QUESTIONS

STATISTICS
SECTION II
Part A
Questions 1-5
Spend about 65 minutes on this part of the exam.
Percent of Section I¥ score—75

Directions: Show all your work. Indicate clearly the methods you use, because you will be scored on the
correctness of your methods as well as on the accuracy and completeness of your results and explanations.

1. A professional sports team evaluates potential players for a certain position based on two main characteristics,

speed and strength.

(a) Speed is measured by the time required to run a distance of 40 yards, with smaller times indicatin iy
more desirable (faster) speeds. From previous speed data for all players in this position, the times to run
40 yards have a mean of 4.60 seconds and a standard deviation of 0.15 seconds, with a minimum time of

4,40 seconds, as shown in the table below.

Mean Standard Deviation | Minimum

Time to run 49 yards | 4.60 seconds 0.15 seconds 4,40 seconds

Based on the relationship between the mean, standard deviation, and minimum time, is it reasonable to
believe that the distribution of 40-yard running times is approximately normal? Explain.

(b) Strength is measured by the amount of weight lifted, with more weight indicating more desirable (greater)
strength. From previous strength data for all players in this position, the amount of weight lifted has a mean
of 310 pounds and a standard deviation of 25 pounds, as shown in the table below.

Mean Standard Deviation

Amount of weight lifted | 310 pounds 25 pounds

Calculate and interpret the z-score for a player in this position who can lift a weight of 370 pounds.

(¢) The characteristics of speed and strength are considered to be of equal importance to the team in selecting a
player for the position. Based on the information about the means and standard deviations of the speed and
strength data for all players and the measurements listed in the table below for Players A and B, which
player should the team select if the team can only select one of the two players? Justify your answer.

Player A Piayer B
Time to run 40 yards 4.42 seconds | 4.57 seconds
Amount of weight lifted | 370 pounds | 375 pounds
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2. The table below shows the political party registration by gender of all 500 registered voters in
Pranklin Township.

PARTY REGISTRATION-FRANKLIN TOWNSHIP

Party W Party X Party ¥ Total

Female 60 120 120 300
Male 28 124 48 200
Total 88 244 168 500

(a) Given that a randomly selected registered voter is a male, what is the probability that he is registered for
Party Y?

(b) Among the registered voters of Franklin Township, are the events “is a male” and “is registered for Party Y™
independent? Justify your answer based on probabilities calculated from the table above,

{c) One way to display the data in the table is to use a segmented bar graph. The following segmented bar
graph, constructed from the data in the party registration—Franklin Township table, shows party-registration
distributions for males and females in Franklin Township.
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In Lawrence Township, the proportions of all registered voters for Parties W, X, and Y are the same as for
Franklin Township, and party registration is independent of gender, Complete the graph below to show the
distributions of party registration by gender in Lawrence Township.
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