	LessonTitle:  Area Models,  Intro and Distribute                    Alg 7.6a-b

	Utah State Core Standard and Indicators  Algebra  Standard  2.2.7   Process Standards  1-5

	Summary

In this lesson, students are introduced to area models and develop an understanding of the distributive property.

	Enduring Understanding
Area models help us to represent and understand multiplication with variables.
	Essential Questions
How can we use area to represent and understand multiplication with variables?

	Skill Focus

Multiplication, division of monomials and binomials and factoring of binomials and trinomials
	Vocabulary Focus



	Assessment 

	Materials:  Algeblocks and Geometer’s Sketchpad  (algebra tiles or algebra lab gear could also work)  If needed refer to Exploring Algebra with Geometer’s Sketchpad activities, pages 24-30, 33. 



	Launch ideas:
This lesson can be done with or without geometer’s sketchpad. Use Algeblocks for hands on manipulation. Students should have used the blocks previously (multiplication of integers and variables in pre-algebra) However they may need another introduction.—see algeblock notes. 

	Explore ideas:
“Take out the grids so the students aren’t tempted to make x a value.  The grid isn’t needed.  You can still substitute values in and find the area (good to show that it works!).”

“We played around with the blocks and did several problems so everyone would feel comfortable using the blocks in the classroom.  Is there a problem with only doing it on the overhead and have everyone copy?  We are a split decision about that.  Some in my group do not like chaos, which this lesson has so they would rather do it as a class.  Others like the discovery and can handle a little bit of chaos.  I guess it is whatever you value more.”

	Summarize ideas:
Have students explain their way of thinking about distribution 


	Apply: Practice problems


 Intro to Algeblocks                                                                     Alg 7.6a
· Open Geometer Sketchpad. Go to file. 

· Open the sketches folder from the desktop.

· Open Exploring Algebra
· Go to the Fundamentals folder,  “Diving In”.  
· Go to the bottom menu and choose extra.

1. What are the pieces shown? Label the dimensions and area. (Demonstrate how the size of the block changes as the value of x changes.)

For Geometer’s Sketchpad

For Algeblocks (consider the top surface only)

Dimensions
Area



       Dimensions
Area

Yellow 
1 by 1

 1  

Green


1 by 1

 1  


Red     
1 by x

_x_

Yellow rod

1 by x

_x_

Blue   
______
_______
Orange rod

1 by y_
_______

Orange    
______
_______
Yellow square

______
_______

Green 
______
_______
Orange square

______
_______

Purple 
______
_______ 
Light orange rectangle______
_______
2.  Build and draw rectangular models to show the following multiplication equations.  

     (These basic models are simply to show how rectangular models work.)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Equation: 3 * 1= _3_
Equation:  3* 2= ____
Equation 3 * 3= _____

Factors or dimensions:__3, 1_
Factors or dimensions:________
Factors or dimensions:_______
Product or area:_3  squares_   
Product or area: _______   
Product or area:_______  



Equation: 2 * 2= ____
Equation:  4 * 4 = ____
Equation x * x = _____

Factors(dimensions)_____ __
Factors(dimensions)________
Factors(dimensions) _______
Area:____ _   
Area: _______   
Area:_______   


3. Explain why we describe 22, 32, and 42  as “two squared,” “three squared,” and  “four squared.”
Distribute Using Algeblocks



          Alg 7.6b
1)  Build a rectangle area using 2x and 4 units.  Draw. 

How many possible rectangles could you make? ____

What is the area of your rectangle? ________  

What are the dimensions (factors) of your rectangle? ______,  ________
2) 
Build a rectangle for 3(x + 2). The factors are the dimensions. Draw.  (see GS, Tiles 1) 


What is the area (product)? _________


What are the factors (dimensions)? ________


Write equation modeled in this problem?


_______________________________________________

3)
Build a rectangle area using for 4x + 4.  Draw (See GS Tiles 2) 


What is the product (area)? _____________


What are dimensions (factors)? __________


Write the equation modeled in this problem?


____________________________________________

4)
Build a rectangle with dimensions y(y + 3) .  Draw (see GS Tiles 3)


What is the area (product)? _________


What are the factors (dimensions)? ________


Write equation modeled in this problem?


_______________________________________________

5)
Create some rectangle area problems of your own. Record and draw below.  (GS a,b,c,d,e) 

a) area _________ dimensions__________

b) area_________ dimensions__________


c) area_________ dimensions__________

d) area_________ dimensions__________


e) area_________ dimensions__________

6) y(2y + 5) (dimensions)  Draw

What is the area (product)? _________


What are the factors (dimensions)? ________


Write equation modeled in this problem?


_______________________________________________

7)
3x(x + 2) (dimensions) Draw

What is the area (product)? _________


What are the factors (dimensions)? ________


Write equation modeled in this problem?


____________________________ 
8)
2y + 8  (area)
Draw




What is the area (product)? _________


What are the factors (dimensions)? ________


Write equation modeled in this problem?


_______________________________________________

9)
x2 + 7x   (area)
Draw

What is the area (product)? _________


What are the factors (dimensions)? ________


Write equation modeled in this problem?


_______________________________________________

10)
3y2 + 6y (area)
Draw

What is the area (product)? _________


What are the factors (dimensions)? ________


Write equation modeled in this problem?


_______________________________________________

11) In the examples on the previous page you built models to show the distributive property.


a(b + c) = ab + ac   


Explain the distributive property.  Use an example. Show how it works using numbers as 
well as an area model.

12) Sketch ALL possible rectangles for the areas below. It is possible to create more than one 
rectangle using the same blocks—it may also only be possible to create one rectangle. Label 
the dimensions (factors). 


a)  4x + 2


b)  6x + 6

c)  3x + 2
        
d)  4(2x + 1)   


e)  2(2x +5) 

13) Can you distribute using division?       (a + b)    =  

   (a – b)     =

       Prove your ideas using numbers.             c


       c

Extra for Experts.  Label all the possible dimensions for the following rectangles. Pretend that the rectangles below could be shape shifted, that is made thinner, longer, shorter, or fatter.





6x + 24



4x   + 
8


Possible factor pairs


Possible factor pairs


    



______
______


______
______


    ______
______


______
______


    ______
______


______
______

Simplify using the Distributive Property and Combine Like Terms

1)  6x2 + 5x + 3x2 – 7x _____________________
4)  6x – (11x + 12)    ____________

2)  10a + 6(3a + 3)        ______________________
5)   3x (2x –5)   ________________

3) –8x(x – 4)
    __________________________
6)   3x – 3(4x – 7) ______________

7)   x(a + b)    =  

   3(a – b)     =
           2c


         c

1)   5x2 + 5x – 3x2 – 9x_______________

2)  7a – 7(4a + 2)_______________

3) –6(y – 4)______________________

4)  x – (5x – 9)_________________

5)   4x(3x –7)_____________________

6)  5y – 5y(7y – 3) ______________

7)    a(x + y)    =  

   a(x – y)     =

d

                   d

1)  9x2 + 5x + 3x2 – 7x _____________________
4)  3x – (8x – 5)    _______________

2)  5a + 7(2a + 3)        ______________________
5)   3x(2x –5)   _________________

3)  -5(x – 6)
    __________________________
6)   2a – 3a(4a –5) ______________

7) 
a(x + y)    =  

  2(x – y)     =

    z


       z
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