Lesson Title :  

Permutations
Materials:

Chalk/Dry Erase Board

Pen/Pencils

Worksheets Included

Calculator

Lesson Overview:

Students will be given simple numbers at first to see how many different arrangements can be made of those numbers.  The students will quickly see that it is not feasible to write out the arrangements when dealing with more and more elements.  The students will develop a formula for counting the number of arrangements of N elements.
Lesson Objectives:

Students will arrange a given group of symbols or numbers into multiple formats and determine how many ways this can be done.
Students will evaluate a given word problem and use the appropriate formulas to solve the question.
Students will predict how many different arrangements can be made from N elements.
NYS Standards:

Key Idea 6 – Uncertainty

6D.  Determine probabilities, using permutations and combinations.
Anticipatory Set:

Suppose you have a lock with two number dials where you forgot the exact combination, but you remember that the two numbers to the combination are 5 and 9.
How many different combinations can you use to try to open the lock?

You can try 5-9 and 9-5.  So there are two combinations.

Suppose you have a lock with three number dials where you forgot the exact combination, but you remember that the three numbers to the combination are 3, 4, and 7.  Like the first lock, you do not remember the exact order to open the lock.

How many different combinations can you use to try to open the lock?

See what the students come up with.  They should come up with 

3-4-7, 3-7-4, 7-3-4, and so on until they get all 6 combinations.

What about if you have a lock with four number dials?  Students should realize that this quickly becomes a tedious task to perform.  Is there an easier way to do this?

Developmental Activity:

Each of the lock combinations that we mentioned in the anticipatory set represents a permutation.
A permutation is an arrangement of objects in which the order of the objects matters.


Let’s look at the lock combinations again.  For the two numbered lock, we have two positions that the given numbers can go into.  Either one of the two numbers can be used in the first position.  So that means 2 possible numbers can go into the first position. Once that number is used, there is only one remaining number that can be used in the last position.  So that means 1 possible number can go into the second position.
On the board, display this for the students.

Do the same for the three number combination lock and display it. Do the students notice a pattern?  They should notice that when you multiply the numbers, it give the result of the number of combination of numbers.
Knowing this, how many combinations do we have for a four number dial lock where we know the numbers are 3, 5, 6, and 9?  Students should know that they need to multiply 4 times 3 times 2 times 1 to get the result.  What is the mathematical notation for this?

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

The notation for permutation is nPr.
where n is the total number of objects and r is the number of objects chosen.

For the three number combination lock, we had 3 total number of objects and 3 objects chosen.  So the notation is 3P3.  
We can also arrange N objects in fewer than N slots.  For example, if seven students run in a race in which there are no ties, then the number of different arrangements of first, second, and third place that are possible is 7 x 6 x 5 which equals 210.

In proper notation, this would be represented as 7P3.
Since this is a Math A Review session, we will concentrate on problems that the students may see on the Math A exam.

Have the students work on the problems from the worksheet.  This can be either a guided practice or an independent practice.
Closure:
This will occur after the worksheet has been completed or when the review session is over.  Ask the students what other type of examples that we could use our permutation formula for?   Census?  Gambling?  What other type of examples do they come up with?

Assessment:

This can be done at the beginning.  It is important for the students to see an exponential pattern so that they can understand the complexity of permutations.  Correct any mistakes at this point.  Observe each student individually to determine specific questions that may come up and use these questions as an assessment tool.
Name______________________________
Worksheet on Permuations

1. Julia has four different flags that she wants to hang on the wall of her room.  How many different ways can the flags be arranged in a row?
2. All of the phone numbers of the residents of a certain town begin with 757.  How many different combinations of phone numbers exist if no numbers in the last four digits are repeated?

3. Erica cannot remember the correct order of the four digits in her ID number.  She does remember that the ID number contains the digits 1, 2, 5, and 9.  What is the probability that the first three digits of Erica’s ID number will be all odd numbers?

Questions from Barron’s Review Course Series: Math A and from High School Math A Standards Handout
