AP Statistics

Simulation Problems 

1.*
Traffic Lights:  Coming to school each day, Anne rides through three traffic lights, A, B, and C.  The probability that any one light is green is 0.3, and the probability that it is not green is 0.7.  Use a simulation to answer questions below.  Run 20 trials.

We must assume that the lights operate independently.  


a.
Estimate the probability that Anne will find all traffic lights to be green.


b.
Estimate the probability that Anne will find at least one light to be not green.



47039    27923    09105    89221    07043     90862     97329    90169    63091    31283    56000     67831

2.*
Working Women:  Assume that the percentage of women in the labor force of a certain country is 30 percent.  A company employs ten workers, two of whom are women.  Use a simulation to answer the questions below.  Run 10 trials.
a. What is the probability that this would occur by chance?

b. Estimate the probability that a company of ten workers employ two or fewer women by chance.

c. Making use of your simulation results, estimate the expected number of women that a company of ten workers would employ,.



49656     96753     26814     42894     42668     74963     48827     44203     64605     20982     72172       



46387     03321     27437     97135     53228     15379     96601     73549     58940
3.*
In the United States, approximately 45 percent of the population has type O blood.  These people are called universal donors since their blood can be used in transfusions to people of any blood type.  If one assumes that blood donors arrive independently and randomly (they really do not) at a local blood bank, explain how to set up a simulation for a group of 12 donors.
4.
Explain how to run a simulation using a coin to answer the following question:

If a family has four children, what is the probability that all four children are girls?

5. Explain how to run a simulation using a 6-sided die to answer the following question:

What is the probability that in a family of three children, exactly one child will be a girl?

6*.
The Water System:  The diagram below describes the five aging pumping stations and the water-main system for a city.  At any particular time, the probability of pump failure at each pumping station is .5.  For water to flow from A to B, both pumps in at least one path must be working.  For example, if pumps 1 and 2 are working, water will flow.  If pumps 2 and 3 are working water will flow.  If pumps 2 and 4 are not working, water will not flow.  Simulate the pumping operation and answer the following questions.
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Estimate the probability that water will flow from A to B at any particular time.  Run 10 trials.

20982     72172     97135     53228     15379     26814     42894     42668     74963     48827
*  The Art and Techniques of Simulation, Mrudulla Gnanadesikan, Richard L. Scheaffer, Jim Swift, Dale Seymour Publications, 1987.

