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Theoretical Probability  


NOTE:  This lesson is conceptually related to the lesson on experimental probability.

Getting Started: 

Review of Previous Lesson/HW/Do Now
Statement of Objectives: 

A.S.20 Calculate the probability of an event and its complement.
A2.S.12 Use permutations, combinations, and the Fundamental Principle of Counting to determine the number of elements in a sample space and a specific subset (event).

A2.S.13 Calculate theoretical probabilities, including geometric applications.

Big Idea: 

Theoretical Probability
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The probability of an event happening is always greater than or equal to zero and less than or equal to one.
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· If an event cannot happen, the probability is 0.

· If an event is certain to happen, the probability is 1.

Probability can be expressed as a fraction, a decimal, or a percent.

An “event” is the particular outcome being measured, and in the above equation refers to the “favorable outcome” in the numerator, even though some events, like rain during the school picnic, are not really very favorable.

Unrelated Events are events in which a particular outcome of one event has no influence on the outcome of the other event.  For example, if a coin is tossed twice, the outcome of the first toss is unrelated to the outcome of the second toss.  Each coin toss is an unrelated event.

Mutually Exclusive Events are events that preclude other events from occurring.  For examples:

· If a spinner lands on blue, it cannot land on “not” blue.  

· If it rains, it cannot “not” rain.  

· If a teacher calls on a girl, she cannot call on a boy.  

· If the door is open, it is not closed.  

· If a student is a freshmen, the student is not a sophomore.  

The sum of all probabilities for mutually exclusive events is always 1.

Modeling:

Sample Math A Regents Problem

	A box contains six black balls and four white balls. What is the probability of selecting a black ball at random from the box?
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One Solution

	We need a clear picture of what is in the box:
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  4 white balls

10 balls altogether


The probability formula is 
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We know that there are 10 balls altogether, so the number of possible outcomes is 10.

We know that a black ball is the event we are looking for (the favorable outcome), and the are 6 black balls.  The numerator is 6.

We write:  


[image: image9.wmf](

)

event

number of favorable outcomes63

P.660%

number of possible outcomes105

=====

.

Any of these numbers are correct.  One of them agrees with our solution choices, so we select solution (2) 
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Testing Tip.  Regents questions typically focus on theoretical probability and not experimental probability.
Check for Understanding: 

Guided Practice: 

Selected worksheet.

Independent Practice: 

Students should complete the worksheet on their own.
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