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Prior Free Response
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1. When Michael Jordan came up to try for a sixth free throw after having made five straight free throws, the announcer commented that the law of averages would be working against Jordan.  Michael Jordan makes 90% of his free throws.
a) What did the announcer mean?  Was this a correct interpretation of a probability? Explain.

b) If Jordan shoots six times from the free throw line, what are the mean and standard deviation for the number of shots he is expected to make?
c) If Jordan only makes 35 out of 40 free throw tries during the playoffs, is this sufficient evidence that the probability of his making a free throw is really below .90? Explain.

d) What is the probability Jordan will make six straight free throws?  That he will make five straight free throws and then miss the next?  That he will make the next free throw given that he has made the last five in a row?

e) How could you set up a simulation using a random number table to analyze the situation the announcer was commenting on?

2. Suppose that the heights of college basketball players are normally distributed with a mean of 74 inches and a standard deviation of 4 inches.

1. What percentage of players are over 7 feet?

2. What is the probability that at least one of ten randomly selected players is over 7 feet?

3. What is the probability that the mean height in a SRS of size 10 is over 6 feet?

4. If an outlier is defined to be any value more than 1.5 interquartile ranges above the third quartile or below the first quartile, what percentage of heights of players are outliers?
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4.  If a car is stopped for speeding, the probability that the driver has illegal drugs hidden in the car is .14.  A police officer manning a speed trap plans to thoroughly search cars he stops for speeding until he finds one with illegal drugs.

a) Use simulation to estimate the probability that illegal drugs will turn up before he stops the tenth car.  Explain your work.  Use the following random number table.

8417706757
1761315582
5150681435
4105092031
0644905059
5988431180

5311584469
9486857967
0581184514
7501113006
6339555041
1586606589

1311971020
8594091932
0648874987
5435552704
9035902649
4749671567

9426808844
2629464759
0898957024
9728400637
8928303514
5919507635

0330972605
2935723737
6788103668
3387635841
5286923114
1586438942

b) the results of a 100-trial simulation are shown below.  Each trial ends when a car with illegal drugs is found.  Use the simulation to estimate the mean of the distribution.
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c) Use probability to calculate the probability that illegal drugs will be found before he stops the tenth car.  Show your work.

