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	Resources:

TI 83+ graphing calculators for every student.

JMAP Combinations  Worksheet

	Homework:

Students should complete the JMAP Combinations  Worksheet
	Evaluation:

JMAP Regents Book by Topic

Algebra / Probability / Combinations


Classroom Dialogue
BIG IDEAS:

A combination of objects is a set in which the inclusion of elements matters, but the order of their inclusion does not matter.
Combinations of n things taken r at a time.  When order does not matter, the basic formula for permutations is modified, as follows:
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  An alternate notation is 
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Note in the comparison grid below that the only difference between the 
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 formulas is the addition of an 
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	Permutations 
(Order Matters)
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	Combinations 
(Order Does Not Matter)
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This addition of 
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 in the denominator of the 
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 formula adjusts the original permutation formula so that it does not over-count because of the order of the elements in each combination.

Example:  If a pizza joint offers 8 toppings, how many different pizzas can be made with exactly 3 toppings.  Note that the order of toppings does not matter.  A cheese, pineapple, and mushroom pizza is no different than a pineapple, cheese, and mushroom pizza.  We must adjust the combination formula so that it does not include every permutation of the same elements.  This is done by introducing 
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Understanding 
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Using Counting Boxes   To count the combinations of n things taken r at a time:

· create a fraction that has a series of counting boxes with a total of r boxes in the numerator, and the same number of boxes in the denominator.
· fill in the boxes in the numerator using the values of 
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· fill in the boxes in the denominator using the values of 
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Example.  In the preceding example, we showed that 56 different combinations of 3-topping pizzas could be made from 8-toppings.  We can show the same result using counting boxes, as follows:
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The total number of counting boxes

in the numerator is equal to r

The values of n! go inside the boxes

The total number of counting boxes in

the denominator is equal to r

The values of r! go inside the boxes

8 6 7 x x

3 1 2 x x

=

56


Note how the counting box solution compares to the formula solution.
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Why Counting Boxes Work   

Counting boxes work because of the multiplication counting principle.  Each box counts the number of possible outcomes (or choices) for a given event.  In the above application, the numerator provides the number of permutations and the denominator provides an adjustment for over-counting.  

Using the Ti-83+ Graphing Calculator to Solve Combinations

For many students, the easiest way to deal with combinations is to use the combinations feature of a graphing calculator.  There are three steps involved in the process:

STEP 1.  Enter the value of n

STEP 2.  Select 
[image: image20.wmf]MATHPRB3:nCrENTER

. Just before pressing 
[image: image21.wmf]ENTER

, your screen should look like this:
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STEP 3.  Enter the value of r followed by 
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The output for the preceding example should appear as shown below:
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NOTE:  The value of factorials can also be calculated from the same screen.

Sample Math A Problem
	How many different three-member teams can be selected from a group of seven students?

(1) 1
 
(3) 210

(2) 35
 
(4) 5,040


One Solution

	Strategy:  Solve for 
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The answer is choice (2).


Another Sample Math A Problem
	On a bookshelf, there are five different mystery books and six different biographies. How many different sets of four books can Emilio choose if two of the books must be mystery books and two of the books must be biographies?


One Solution

	This is an interesting problem because it is really to combinations in one problem.  It can be solved a number of ways.

One strategy would be to solve for 
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, which can be done on a calculator as follows:
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Another strategy is to use counting boxes, as follows:
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With either approach, there are 150 possible combinations.


Testing Tip.  The words “how many” on a Regents Math A examination almost always mean you are dealing with a permutations or a combinations problem. 

Student Activity:  Students should complete the JMAP Combinations Worksheet.

NYS Core Performance Standards:

Key Idea 6:  UNCERTAINTY

Students use the ideas of uncertainty to illustrate that mathematics involves more than exactness when dealing with everyday situations.

Performance Indicators:

6d.
Determine probability using permutations and combinations.
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