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Materials
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** I, Sara, will have copies of all of worksheets and answer keys necessary for today’s lesson.  I will give them to you Wednesday morning.

Lesson Overview: Students will develop an understanding of the properties of real numbers by doing problems and then trying to come up with the general formula. 
Lesson Objectives
Students will be able to evaluate and simplify expressions using the distributive property.

Students will be able to recognize the commutative and associative properties.

Students will be able to simplify expressions using the commutative and associative properties

Key Ideas
Key Idea 2C: Apply the properties of real numbers to various subsets of numbers.

Key Idea 4: Modeling/Multiple Representation – use of variables/ algebraic representations.

Anticipatory Set (7 minutes)

Students will be given a real life example of using the distributive property. 

Teacher: “I would like everyone to imagine being out to dinner, or lunch with a group of your friends. Everyone orders a drink and a meal. Then the waiter returns with your drink order.  What happens next? Does the waiter only distribute the drinks to one person, or does the waiter go to each person and give them their drink?  About 10 minutes later, the waiter is back with everyone’s meal.  Again, what happens? 

Students should now respond to this question using the word distribute.

Teacher: “Can anyone give me an example of another real like application where the distributive property would be used?” (Make sure you state that answers should be legal and appropriate for class)
Only ask for one or two volunteers, so we stay in the time allotted for this activity. Student responses will vary.

Teacher: “Now that we came up with some examples in real life, how do we use distribution in math classes?”

If students do not respond, write an example on the board and ask if they remember seeing such an expression.

Developmental Activity (23 minutes)
1. Students will be given a worksheet titled “Notes: Distributive, commutative, and associative properties.  We will first go over the distributive property.  
2. Students will first be given examples without variables.
3. Students will be shown the general representation of the distributive property.  

a(b+c) = ab + ac  and a(b-c) = ab – ac  

4. Now students will have to recall algebraic expressions from Monday.  We apply the distributive property to algebraic expressions.  Make sure students are showing each step.  They must first perform the distributive property then do the multiplication.  As students practice using the distributive property they will be able to do the multiplication without showing the distribution step.  
5. Students will also be introduced to combining like terms.  

6. After the notes on distribution have been gone over, students will get with a partner to solve some problems.  The teacher will be walking around with any questions the students may have.
7. Students will raise their hand to give the correct answer to the problems. Any questions will be addressed at this time.

8. Students will now go back to their notes to review the commutative and associative properties of real numbers.

9. Just as before, students will go through the notes, listen to the lecture, and do the examples.

10. The teacher goes through the notes step by step with the student asking questions and explaining the commutative and associative properties.
Closure: (5 minutes) 
Review all of the properties with students (identity, equality, distributive, commutative, and associative.) Students should be able to come up with the general formula for each property.
Assessment (5 minutes)

Students will work in pairs on a review worksheet (titled “Worksheet: Properties”) of all the properties they learned in the past two days.  The teacher will walk around to make sure students understand the material and answer any questions.

For homework, students will finish any problems they did not complete on the in class worksheet.

Name:______________________________________________

Notes: Distributive, commutative, and associative properties

Try these examples to see if we can come up with a general form for the distributive property:

** Recall our example earlier when the waiter distributed food to each person.

5 (3 +1) = 


6 (7 – 2) =

**Now try one the above examples using the order of operations. What do you notice about the two answers?


5 (3 +1) = 

General form of the distribution property:


a (b +c) =


a (b-c) = 
Now we will try distribution with variables.
First, perform the distribution. 


Example: 5 (g-9)


                5 (g-9) = 5g – 5 (9)

Then, multiply


Example: 5 (g-9)


                5 (g-9) = 5g – 5 (9)


                            = 5g – 45

Try another example:


3 (2x² + 4x – 1) 

Definitions


Term- a number, variable, or product or quotient of numbers and variables. 



Example: 

Like terms- terms that contain the same variables, with corresponding variables having the same power. 

Example:

Combine like terms to simplify:


Example: 15x + 18x

                            15x + 18x = (15 + 18)x

                                             = 33x

Your turn:

1. 10n + 3n² + 5n²

2. 6h – 2h

Notes: Commutative and Associative Properties
Commutative Property states: The order in which you add or multiply numbers does not change their sum or product.

General form(addition): For any numbers a and b, a + b = b + a 


Example: 5 + 6 = 6 + 5    
General form(multiplication): For any numbers a and b, a · b = b · a 

Example:  3 · 2 = 2 · 3 

Associative Property states: The way you group three or more numbers when adding or multiplying does not change their sum or product.

General form (addition): For any numbers a, b, and c, (a+b) + c = a + (b+c) 


Example: (2+4) + 6 = 2 + (4+6)

General form (multiplication):  (ab)c = a(bc)


Example: (3·5) · 4 = 3 · (5·4)

Simplify an expression using properties for real numbers.

Example: 3c + 5(2+c)

3c + 5(2+c) = 3c + 5(2) + 5(c)  distributive property

                   = 3c + 10 + 5c        multiply

                   = 3c + 5c + 10        commutative (+)

                   = (3c +5c) + 10
  associative (+)

                   = (3 + 5)c + 10       distributive property

                   = 8c + 10                substitution

Name:_______________________________________________
Worksheet – Properties

1. Name two properties used to evaluate 7 · 1 – 4 · ¼.

2. Name the property used in (5+2) + n = 7 + n

a. Additive Identity

b. Multiplicative Identity
c. Reflexive Property

d. Substitution Property 

3. Use the distributive property to simplify:

a. 3(2x + 6)

b. 4(8p + 4q – 7r)

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

a. n + 0 = 19

b. 1 · n = 8

c. n = 14 · 0 

5. Simplify each expression:
a. 2x + 5y + 9x

b. 6k² + 6k + k² + 3k

c. 2a + 3(4 + a)

6. Write an algebraic expression for each verbal expression.  Then simplify, indicating the properties used.  

Three times the sum a and b increased by a.
Practice from Math A

7. If M and A represent integers, M + A = A + M is an example of which property?

a. commutative


b. distributive

c. associative



d. closure

8. While solving the equation 4(x + 2) = 28, Becca wrote 4x + 8 = 28. Which property did she use?

a. distributive



b. commutative

c. associative



d. identity

