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Binomial Probability in Action
You may or may not know this, but Mr. Vonnahme is not very good at shooting 

free throws.  In fact, Mr. Vonnahme makes free throws at a 30% success rate.

Using the binomial probability model, answer the following questions:

Q1.
If Mr. Vonnahme shoots 10 free throws, what is the probability that he makes at least 4 free throws?

Q2.
If Mr. Vonnahme shoots 10 free throws, what is the probability that he makes exactly 4 free throws?

The above probabilities are theoretical, meaning that they represent probabilities a certain outcome occurs based on mathematical reasoning and calculation.  Note that the binomial probability model also assumes that each free throw is independent of the free throws that come before and after it.

It’s time to let Mr. V shoot some free throws and see how he does!  Unfortunately, we can’t go outside to investigate Mr. Vonnahme’s lack of free throw shooting ability, so we’re going to use Fathom to help us with our investigation.

1.  Open the file “Binomial Probability.ftm”

2.  Adjust the slider for “Probability of Success” to represent Mr. V’s probability of success for shooting free throws.

2.  Click on the collection box titled “Sample of Trials”

3.  In the information window that appears, make sure that only the boxes for “With replacement” and “Replace existing cases” are checked, and that the box reads “10 cases”. 

DON’T CLICK ON ANYTHING ELSE JUST YET!

4.  Clicking on the button labeled “Sample more cases” will simulate Mr. V. shooting 10 free throws.  The graph will demonstrate how many free throws he makes (Successes) and how many he misses (Failures).

Before clicking on the button, how many successes do you anticipate?  Why?

5.  Go ahead and click on the “Sample more cases” button.  Really, it’s okay.  

In your sample, how many free throws did Mr. V. make?  Is this what you expected?  Why/Why not? 

6.  Pressing Ctrl-Y will simulate Mr. V. shooting 10 more free throws.  Press Ctrl-Y several times and observe how the number of successes (made free throws) changes.    

Did you observe any results that surprised you?

7.  In order to compare the theoretical probabilities you calculated at the beginning of this activity to experimental probabilities (what actually happens in an experiment), we will use Fathom to simulate Mr. V.  shooting 10 free throws over and over again.

8.  From the Object menu, choose “Show Hidden Objects”.    (Sneaky!!)

9.  Double click on the collection labeled “Measures from Samples of Trials”.

10.  In the information window that appears, make sure that no boxes are checked, and that the measures box reads “25 measures”.

DON’T CLICK ON ANYTHING ELSE JUST YET!

11.  Clicking on the button labeled “Collect more measures” will simulate 25 trials in which Mr. V. shoots 10 free throws each trial.  The graph will demonstrate the number of made free throws (Successes) for each trial.

Before clicking on the button, what number of made free throws will occur most often?  Why?

12.  Go ahead and click on “Collect more measures”.  What number of successes came up most often?  Is this what you expected?

13.  Change the value in the measures box to read “475 measures” and click “Collect more measures”.  This will add 475 more trials of Mr. V. shooting 10 free throws (for a total of 500).   Note:  This is why we’re using Fathom.  Can you imagine Mr. V. actually trying to shoot 5000 free throws?
What number of successes came up most often?  How does this compare to your results from Step 12?

Based on the experimental results, find the following:

With a 30% success rate, probability that Mr. V. makes at least 4 free throws _____________

With a 30% success rate, probability that Mr. V makes exactly 4 free throws ____________

How do these results compare to the theoretical probabilities you calculated at the beginning of the activity?

14.  Click “Collect more measures” again to add another 500 trials (for a total of 1000).  After adding additional trials, how do your experimental probabilities compare to the theoretical probabilities?  Why?

Your turn!

1.
Mr. Waterman is a much better free throw shooter than Mr. Vonnahme.  He shoots free throws with a success rate of 75%.  

If Mr. Waterman shoots 10 free throws, what is the theoretical probability that he makes at least 4 free throws?

What is the theoretical probability that Mr. Waterman makes exactly 4 free throws?

Why is the theoretical probability that Mr. Waterman makes exactly 4 free throws so much lower than the theoretical probability that Mr. V. makes exactly 4 free throws?

Use Fathom to simulate 1000 trials of Mr. Waterman shooting 10 free throws.  

· Don’t forget to change your success rate!

· Before you click “Collect more measures”, you’ll need to check the box that reads “Replace existing data”.

How do the experimental probabilities for Mr. Waterman from your Fathom simulation compare to the experimental probabilities?

2.   A student rolls a ten-sided die 15 times.  What is the theoretical probability that she rolls a prime number exactly 7 times?    See if you can use Fathom to investigate the experimental probability!

3.  Develop your own scenario that can be modeled using binomial probability.  

Write at least two questions for which theoretical probabilities can be calculated.  Provide an answer for each question (show your work) and explain how Fathom could be used to investigate the experimental probabilities for these questions.

