Identity and Equality Properties
Math A (Grade 9)

Identity and Equality Properties for Real Numbers

Materials: Calculators


      Paper for notes

      Frayer Model worksheets


      Identity Property worksheets


      Math A worksheets
Lesson Overview:
Students will develop an understanding of each of the identity and equality properties for real numbers by first solving given problems to see if they know the rules for each property and then introducing the names of the properties.
Lesson Objectives:
· Students will be able to differentiate between the different identity and equality properties of real numbers.

· Students will be able to classify each identity and equality property by rule and by example.

· Students will be able to choose which properties to use to solve given problems.
NYS Standards:
· Key Idea 2 – Number and Numeration
· Apply the properties of real numbers to various subsets of numbers (2C)
· Key Idea 4 – Modeling/Multiple Representation
· Use of variables/Algebraic representations (4A)
Anticipatory Set:  First give the students the Warm-Up worksheet in which they are required to write an expression to review the previous day’s lesson. 

The basketball team at Lafayette High School is selling items to raise money. The profit the team earns on each item is the difference between what an item sells for and what it costs the club to buy.  Write an expression that represents the profit for 25 pennants, 80 buttons, and 40 hats.


Items

Cost

Selling Price

Profit

Pennant
$3.00

     $5.00


Button

$1.00

     $2.50


Hat

$6.00

     $10.00

Adapted from: Algebra textbook Lesson 1-4 #30-31
Be sure to let the students know not to solve the problem first. They should write out the expression. Then have the students solve the problem using order of operations, writing down which property they are using for each step (PEMDAS). Go over the answer and their method of writing the expression.
Answer: 25(5.00 – 3.00) + 80(2.50 – 1.00) + 40 (10.00 – 6.00) = $330

Time: 3 min
Then to introduce the day’s lesson, write these equations on the board (it will save time to write them on the board while they are doing the warm-up question):


1.
_ * 7 = 7
_ * 10 = 10
(Ans. 1, Multiplicative Identity)


 
2. 
_ + 7 = 7
_ + 10 = 10
(Ans. 0, Additive Identity)



3.
_ * 7 = 0
_* 10 = 0
(Ans. 0, Multiplicative Property of 0)

 Then ask the students to fill in the blanks in the first row. What do they notice? Does this happen with every number? Do the same thing for rows 2 and 3. They should discuss with their group if they know the rules for each row, or even if they remember what the property is called.


4.
_ + 7 = 0
_ + 10 = 0
(Ans. -7, -10, Additive Inverse)

5.
_ * 7 = 1
_ * 10 = 1
(Ans. 1/7, 1/10, Multiplicative Inverse)
Then write the above equations on the board and ask the students to fill in the blanks. What do you notice? Do you think this happens with every number? Can you name the properties used? They may not know what the properties are called, but they should at least be familiar to each student. 
Time: 7 min

Developmental Activity:

1. Go over and discuss the actual names of the properties. Give the students the Hints to Remember worksheet and discuss with the students how you can remember the difference between identity and inverse. Have the students write down definitions for each property in their own words in their notes. See attached sheet for the formal definitions. (I will have copies of all worksheets for the entire class).
2. Then give the students the filled-in Frayer Model worksheet. Explain to the students what a Frayer Model is and that it will be useful to them to help them remember the different properties. Give them the option of filling in a blank one with a different property for extra credit or for their own use for studying. (I will bring in copies for all of the students; both the one that is filled-in and blank ones to hand out if they want them.)
3. Then give the students the Identity and Equality Properties worksheet to complete the first section with a partner (Do numbers 1-5). They should recognize variable expressions from the previous day and relate that to the problems. Have them refer to the Hints sheet to help solve the problems.
4. Give the students the Math A Worksheet to complete so the students can see how these properties will be presented on the exam. They should do this independently. Go over the answers as a group, and have them explain why they chose their answers. (I attached 2 versions of this worksheet because one does not show the problems on some computers. I will definitely bring enough for the class but I will bring a few extra for you if neither one works.)


5. This next section should be done only if there is time, as the properties are not explicitly questioned on the Math A Exam.
6. First, write this equation on the board: 2 + 3 = 2 + 3. Ask, do you agree with this equation? Discuss. Some students may feel that the problem is not done, that the answer should be five. 
7. Discuss what it means for two things to be equal. It should be expressly stated that an equals sign is not an operation to be performed like an addition or multiplication sign, it is just a statement. 
8. Explain that this property is called the reflexive property because one number or expression always equals itself. Denoted a = a.
9. A similar property is the symmetric property. Denoted If a= b then b = a. For example, 3 + 6 = 9 and 9 = 3 + 6. 
10. Then introduce the transitive property. Ask if 2 + 3 = 5 and 5 = 4 + 1, what can you say about 2 + 3 and 4 + 1? Are they equal? What makes you say so?
11. You can use this property to introduce the last one of substitution. Using the above example, you could replace or substitute 2+ 3 with 4 + 1 or with 5. 
12.  Have the students complete the second half of the problems worksheet with a partner (Do numbers 1-2). Go over the answer as a group and discuss their answer choices.
 Time: #1-4, 15-20 min

    #5-12, 5-8 min
Closure/Assessment: Have the students write an example of 2 different properties that they learned today on a piece of scrap paper (make sure they put their name on it because it will be their exit ticket). Discuss their examples. How comfortable are you with the properties you learned today? Would you be able to answer questions like the ones on the Math A worksheet? Would you use the techniques you learned (Frayer Model, Hints) to help you study and remember the properties? Why or why not? If not, what can you do to help yourself remember? Hand in your examples on the way out.
Time: 4 min
Name:____________________________________  Date:___________
Warm-Up
The basketball team at Lafayette High School is selling items to raise money. The profit the team earns on each item is the difference between what an item sells for and what it costs the club to buy.  Write an expression that represents the profit for 25 pennants, 80 buttons, and 40 hats. Then find the answer using order of operations.

Items

Cost

Selling Price

Profit

Pennant
$3.00

     $5.00


Button

$1.00

     $2.50


Hat

$6.00

     $10.00


Hints to Remember:

Identity - What returns the input unchanged?

Try to remember the "I" in the word identity.  Variables can often times have an "attitude".  "I am the most important thing in the world and I do not want to change!"  The identity element allows the variable to maintain this attitude.

[image: image1.wmf]
Additive Identity is 0.

[image: image2.wmf]
Multiplicative Identity is 1.

Inverse - What brings you back to the identity element using that operation?

Think of the inverse as "inventing" an identity element. What would you need to add (multiply) to this element to turn it into an identity element? 

[image: image3.wmf]
The Additive Inverse is the negation of the element.
[image: image4.wmf]
The Multiplicative Inverse is one divided by the element.

Reproduced from: http://www.regentsprep.org/Regents/math/realnum/propT2.htm
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Identity and Equality Properties

Directions: Name the property used in each equation. Then find the value of n.

1. n + 0 = 7




6.   5n = 1
2. 1n = 8





7.   (-9) + 9 = n

3. ¼ n = 1




8.   6 n = 0

4. 3n = 0





9.   2 + n = 2
5. 4 + n = 0




10.  4 ∙ 1 = n

Directions: Evaluate each expression. Name the property used in each step.

1. 4 – 3[7 – (2 ∙ 3)]


3. 4[8 – (4 ∙ 2)] +1

2. 6 + 9[10 – 2(2 + 3)]


4. 2(6 ∕ 3 – 1) ∙ ½ 

Name:_______________________________________ Date:____________

Frayer Model



Definition




In your own words


any two numbers whose 

product is 1


Examples





   Non-Examples


Name:_______________________________________ Date:____________

Frayer Model



Definition




In your own words
0


Examples





   Non-examples

Definitions:

Multiplicative Identity: the product of any number and 1 is equal to the number

Multiplicative Property of 0: the product of any number and 0 is equal to 0

Multiplicative Inverse: any two numbers whose product is one

Additive Identity: the sum of any number and 0 is equal to the number

Additive Inverse: any two numbers whose sum is 0

Reflexive Property: any quantity is equal to itself

Symmetric:  If one quantity equals a second quantity, then the second quantity equals the first.

Transitive: If one quantity equals a second quantity, and the second quantity equals a third quantity, then the first quantity equals the third quantity.

Substitution: A quantity may be substituted for its equal in any expression.

Multiplicative Inverse





what you can multiply a number by to get one





6 ∙ (1/5) ≠ 1





9 ∙ (2/9) ≠ 1





6 ∙ (1/6) = 1





(1/9) ∙ 9 = 1








