MSDE Mathematics Lesson Seed 
	Domain
Arithmetic with Polynomials and Rational Expressions

Cluster Statement 
Use polynomial identities to solve problems

Standard
A.APR.4. 

Prove polynomial identities and use them to describe numerical relationships.  For examples, the polynomial identity  can be used to generate Pythagorean triples. 

(Note: A Pythagorean Triple consists of three positive integers a, b and c, such that )


	Purpose/Big Idea:
This lesson seed could be used as  motivation for a lesson that targets standard A.APR.4


This is a cooperative learning activity that will help build understanding of how algebraic expressions such as   are always true regardless of the values assigned to the variables.  Some such expressions also describe numerical relationships.  This particular example is such an expression. This expression can be used to generate Pythagorean Triples.

 The students can explore how to create Pythagorean triples using the given expression.  This will help them realize that some expressions, which will later be defined as “Identities”, are always true regardless of the numeric values assigned to the variables. This experience shows students that selecting any two integers and substituting them into this expression will yield a true statement and in this case will also generate Pythagorean triples.  

The lesson that follows this should define “Polynomial Identity” and should also provide instruction on how to prove identities. 


	Materials:
· Deck of cards that includes cards with face values numbered 2 – 9.  No Aces, tens, or face cards.
· Appointment Worksheet (Attached)


	Description of how to use the activity:

1. Have everyone in the class pick a card at random from the deck of cards.
2. Have everyone in the class fill out their appointment card (see attached).  
· Each student should find a partner whose card has a different face value from their card.
· Partners should write each other’s names in the spot under “Appointment #1”.
· Continue this process until each student has made appointments with 4 different people.
3. Have the students sit back in their seat and have the instructor present the concept of how to find Pythagorean triples. While going over a couple of examples, consider using a flow chart if you have a large population of ELL students. (see attached flow chart)

Here is an example that you could do with students before they meet with their appointments.
Suppose partner one has a 3 of diamonds and partner two has an 8 of spades, then using the given formula 

 
We are to replace x with 8 and y with 3 and compete the computations as shown.


. 

The Pythagorean Triple generated by using 3 and 8 would be 48, 55 and 73 
                 This can be checked using the Pythagorean theorem.

4. After completing an example, have the students meet their first appointment.  Using their face value and their appointment’s face value, give the students 3-5 minutes to find their Pythagorean triple (see example below).  When time is up, have them meet their second appointment and repeat the activity.  Continue until all appointments have been met.

5. Bring students back to a whole group discussion to discuss conclusions they reached through “Inductive Reasoning”. This discussion should lead to the fact that statements that are referred to as identities are true regardless of the values assigned to the variables in the expression.  The lesson that follows should show how to prove identities.



	Guiding Questions:

1) What is a Pythagorean triple? Name some triples that you already know such as a 3, 4, 5 triple.
2) 
Common mistake would be performing exponent operations incorrectly. The instructor could ask what mistake(s) would likely be made when expanding  in order to point out, and then avoid, the common mistakes.




Your Name:  ______________________

	Appointment #1

Name:  ________________













	Appointment #2

Name:  ________________













	Appointment #3

Name:  ________________












	Appointment #4

Name:  ________________
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 (
Simplify the quantities in parenthesis:
) (
Plug in 3 for x and 8 for y:
) (
Write the formula for the Pythagorean Triple
)




 (
Verify the Pythagorean triple:
Let  
) (
At this point it would appear that the numbers 48, 55 and 73 form a Pythagorean Triple. To be sure that 48, 55 and 73 do indeed form a Pythagorean Triple you must verify that the relationship 
 is true. (Note the largest of the three numbers in the triple must be assigned to “c”)
) (
Simplify the quantities in parenthesis:
)



 (
We have verified that 
are
 three numbers which form a Pythagorean Triple.
)
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