Binomial Probability

Getting Started: 

Review of Previous Lesson/HW/Do Now
Today’s Learning Objective(s): 

A2.S.15 Know and apply the binomial probability formula to events involving the terms exactly, at least, and at most 

Big Idea: 

Binomial probability problems combine two strands of mathematics:

	Combinations

Find how many ways 

the desired event can happen using 
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	Probability of Multiple Events

Find the probability of two mutually exclusive events


[image: image2.wmf](1)

rnr

pp

-

´-


which is a variation of
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	When the above are combined. the formula for binomial probability is:
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where p is the probability of the desired event happening and 
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Binomial probability concerns what happens when there are two possible outcomes that are mutually exclusive, which is to say something either happens or does not happen.  Examples are numerous:  A student comes to school or does not come to school.  A traffic light is green or it is not green.  It rains today or it does not rain today.  My arrow hits the target or it does not hit the target.  In each case, there are only two possible outcomes, hence the outcomes are binary.  Having only two outcomes does not mean that each outcome has a 50% chance of occurring.  The question is why not?  Binary probability shows why not. 

Modeling: 

Sample Regents Math B Problem

	At a certain intersection, the light for eastbound traffic is red for 15 seconds, yellow for 5 seconds, and green for 30 seconds. Find, to the nearest tenth, the probability that out of the next eight eastbound cars that arrive randomly at the light, exactly three will be stopped by a red light.


One Possible Solution

Start by breaking the problem down into its two component parts.  

	Combination Part

The combination part is any combination of 3 cars out of the next 8 cars,  
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	Probability Part

The light is either red or not red.  Yellow is not red.  Green is not red.  The probability for red is 
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Now that we know the probability of one car getting a red light, we have to think in terms of 3 cars getting red and the other 5 getting not red.  The probability of multiple events is 
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Similarly, we can express the probability of the remaining 5 cars getting not red as
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We can simplify everything by writing
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We substitute the values for 
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	Next, combine the parts with multiplication and simplify:         
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We’re done.  Problem solved.


“at least” or “at most” Wording in Problems:

If the problem involves “at least” or “at most” wording, repeat the above procedure for different combinations of events.  When doing so, both parts of the problem will change.  After calculating the probability for different combinations of events, add them all together.  This approach is used in the numerator portion of the following problem.

Sample of Regents Math B Problem with “at least” Wording:

	When Joe bowls, he can get a strike (knock down all the pins) 60% of the time. How many times more likely is it for Joe to bowl at least three strikes out of four tries as it is for him to bowl zero strikes out of four tries? Round your answer to the nearest whole number.


One Possible Solution
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Key Points:  

· Note that the sum of the exponents in this probability part of the problem is always equal to n in the 
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 formula. 

· Note also that the fractions in the probability part of the problem will always be in two forms: 
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.   (This is because all binomial probability problems involve mutually exclusive events.)

· When working this kind of problem, it is generally easier to work with fractions than with decimals.  

· Compare what we did in solving the problem to the equation: 
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Check for Understanding: 

Guided Practice: 

Selected worksheet.
Independent Practice: 

Students should complete the worksheet on their own.
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