Matheketball

Pick a student to shoot a wadded up piece of paper into a garbage can.  The student should do this 10 times so that we can gather a free throw shooting percentage.  


Let’s say the probability is 0.6
If this student were to continue to shoot, what is the probability that this student will make the next basket?


P(X = 1) = 0.6
What is the probability that the student will not make the first basket, but will make the second basket?


P(X = 2) = 0.4 * 0.6 = 0.24
What is the probability that the student will not make a basket until the third shot?


P(X = 3) = 0.4 * 0.4 * 0.6 = 0.96
What is the probability that the student will not make a basket until the fourth shot?


P(X = 4) = 0.4 * 0.4 * 0.4 * 0.6 = 0.3484
What is the probability that the student will not make a basket until the nth shot?


P(X = n) = ((0.4)^(n-1))(0.6)
Do you see a pattern?  What kind of sequence does this represent?


Geometric Sequence
Identify the values if they apply to this situation.
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Write an explicit formula for the above situation.
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Write a recursive formula for the above situation.
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Create a probability distribution table for the following situations (the ones we investigated above).  Round to the nearest hundredth.

P(X = 1) P(success on the first free throw)

P(X = 2) P(success on the second free throw)

P(X = 3) P(success on the third free throw)

P(X = 4) P(success on the fourth free throw)

P(X = 5) P(success on the fifth free throw)

P(X = 6) P(success on the sixth free throw)

	X
	1
	2
	3
	4
	5
	6

	P(X)
	0.6
	0.24
	0.10
	0.04
	0.02
	0.01


Draw a probability histogram for the geometric distribution above.

If p = the probability of a success, what does (1-p) represent?


The probability of a failure (not making a free throw)

0.4
Rewwrite the table above in terms of p and (1-p)

	X
	1
	2
	3
	4
	5
	6

	P(X)
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Did you notice that the probabilities are the terms of a geometric sequence?  This is why we call this random variable a Geometric Distribution.  Even though the sequence continues forever, and even though you could never finish adding the terms, the sequence does have a sum.  Why is this the case?  What is the formula for this sum?  What are the requirements that allow us to use this formula?


Each successive term is getting smaller and smaller and approaching zero.  The common ratio is between -1 and 1 (not zero).  

In order for this geometric random variable to have a valid probability distribution, the probabilities in the second row of the table must add up to what number?


1
Using the formula for the sum of an infinite geometric sequence and the values p and (1-p), show that the sum of the probabilities is equal to the value you stated above.
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What conditions or assumptions need to be met in order for this basketball situation to represent an infinite geometric sequence?

There can only be two outcomes (make the basket/miss the basket)


The probability cannot change from shot to shot.


Each shot must be independent.


We are looking at infinite shots.
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