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Box Method

For Multiplying Polynomials
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= x2 + 5x + 6
This lesson was developed under a grant funded by the United States Department of Education, Office of Education Research and Improvement.

[image: image1.wmf]1

1

1

1

1

x

1

1

x

x

1

x

x

1

x

2

x

x

1

1

[image: image2.wmf]x

x

2

x

x

x

x

1

1

1

1

1

1

x

2

   +  5x   +  6




Teacher Notes

A. 
Student Performance Objectives - TEKS Correlation


(A.4)
Foundations for functions. The student understands the importance of the skills required to manipulate symbols in order to solve problems and uses the necessary algebraic skills required to simplify algebraic expressions and solve equations and inequalities in problem situations.

(A)
The student finds specific function values, simplifies polynomial expressions, transforms and solves equations, and factors as necessary in problem situations.

(B)
The student uses the commutative, associative, and distributive properties to simplify algebraic expressions.

B.
Critical concepts

In this lesson students are being asked to essentially FOIL or distribute, but in a more visual format. It is important to note that it does not matter which polynomial goes on top and which goes on the side, however, students should remain consistent in order to avoid error. 

Also, remind students to watch their signs. If they are using x – 3, they need to be sure to keep the 3 negative.

C.
How Students will Encounter concepts
The students will use the Box method for multiplying out two linear binomials.  

D.
What the Teacher should Do to Prepare

Students need to be familiar with multiplication, addition, the structure of a times table, and the concept of area. They should also be familiar with algebra tiles.

E.
Lesson setup
Each student needs a copy of the student activity and a set of Algebra Tiles.

F.
Answer key

	1.     x2 + 10x + 16
	2.      x2 + 11x + 30

	3.     x2 – x – 12
	4.      x2 – 5x – 5

	5.     x2 + 11x + 30
	6.     2x2 + 15x + 7

	7.     x2 + 12x + 35
	8.     2x2 + 8x + 6

	9.     x2 + 17x + 72
	10.   2x2 + 6x – 20


11. They first term is found by multiplying the first terms of each binomial. They last term is found by multiplying the last terms of each binomial.

12.  The middle term is found by adding the products of the first term of one binomial and the last term of the other binomial

13.
a)  x2 + 6x -91


b)  3x2 -18x + 15


c)  21x2 - 17 x - 8

G.
Suggested homework


A similar worksheet would be ideal for students to practice for homework.

H.
Extensions

“BOX” METHOD FOR MULTIPLYING BINOMIALS

Multiplying two binomials is very much like finding the area of a rectangle with those binomials as dimensions.  The box method for multiplication can be helpful in understanding this concept.
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Example: To multiply (x + 3) by (x + 2), 

First set the dimensions on the box:
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Next, find the area of each individual rectangle
From this, we can see that the area is:


A = x2  + 3x + 2x +6

Combining like terms, we get: A = x2  + 5x + 6

This can be verified using Algebra Tiles:



*Now try these:

1.
(x + 8) by (x + 2)

	
	

	
	


Area: _____________

	
	

	
	


2.
(x + 5) by (x + 6)

Area: _____________

3.
(x + 3) by (x – 4) 

	
	

	
	



(Be Careful!)

Area: _____________

4.
(x – 5) by (x + 1)

	
	

	
	


Area: ____________

5.
(x + 5) by (x + 6)

	
	

	
	


Area: _____________

	
	

	
	


6.
(2x + 1) by (x + 7)


(Be Careful!)

Area: _____________

7.
(x + 7) by (x + 5)

	
	

	
	


Area: _____________
	
	

	
	


8.
(2x + 2) by (x + 3)

Area: _____________

9.
(x + 8) by (x + 9)

	
	

	
	


Area: _____________
	
	

	
	


10.
(2x – 4) by (x + 5)

Area: ___________

11. 
State how you can find what the first and last terms of the quadratic expression are given the two factors? _________________________________________________________

12. 
State how you can find what middle term of the quadratic expression is given the two factors? _________________________________________________________

13.
Use your answers in # 11 and # 12 to multiply:


a)
(x + 13) ( x - 7) 

_____________________________

b)
(3x - 5) ( x + 3) 

_____________________________

c)
(3x + 1) (7 x - 8) 

_____________________________
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