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Lesson #3: (8-7) Polynomials: Multiplying Polynomials
Materials:
Pen/ Pencil



Dry erase board markers (blue, red, green, and black)



Anticipatory Set Worksheet



4 Giant Algebra Titles and pieces 
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For problem #3 from the Anticipatory Set
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For all examples from Multiplying Polynomials Packet (part #1 and #2)


Multiplying Polynomials Packet
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Part #1




Part #2



Quiz
Overview:

Students will inquire and scaffold prior knowledge to predict how to multiply polynomials together.  Students will develop an understanding of the different methods of how to multiply polynomials.  They will do this by scaffolding on prior knowledge of area and the distribution property.
Objectives:

· Students will be able to distinguish correlations among different scatter plots. (Analysis)

· Students will be able to construct a scatter plot on paper and on their graphing calculator. (Synthesis)
· Students will be able to predict trends (lines of best fit) of scatter plots. (Evaluation)

Standards:
· Key Idea #2 – Number and Numeration

Students use number sense and numeration to develop an understanding of the multiple uses of numbers in the real world, the use of numbers to communicate mathematically, and the use of numbers in the development of mathematical ideas. 
· (2C) Apply the properties of real numbers to various subsets of numbers.
· Key Idea #3 - Operations
Students use mathematical operations and relationships among them to understand mathematics.
· (3A) Use addition, subtraction, multiplication, division, and exponentiation with real numbers and algebraic expressions.

· Key Idea #4 – Modeling/Multiple Representation

· Students use mathematical modeling/multiple representation to provide a means of presenting, interpreting, communicating, and connecting mathematical information and relationships.
· (4A) Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs.
Vocabulary:

· Binomial – the sum of two monomials
· Monomial – a number, a variable, or a product of a number and one or more variables.

· Polynomial – a monomial or sum of monomials

· Distributive Property Method – a method used to multiply polynomials together, by distributing the each term of the first polynomial to each term in second polynomial

Anticipatory Set:
(8 minutes)
· Hand out Anticipatory Set Worksheet.  Have students work on this worksheet individually.  Walk around to assist students with the problems.  Students should be able to do the first two problems on their own.
· Have two students volunteer to show their work on the board.  (Call on two students that solved the problem differently.)  Ask the students if they notice anything about the different ways you could solve these problems.  (Hint: these problems are an example of what property?)

· Note:  the first two problems are just to help students review and to stimulate prior knowledge.  If students already have a good grasp on the on the distributive property and adding, subtracting, and multiplying polynomials with monomials, then go ahead and start with problem #3.

· For the third problem, it’s okay if students cannot solve the problem.  Discuss with students how they think they might be able to solve it using a similar method of the two previous problems.  (Using the distributive property method or find the sum of all the pieces of the rectangle)
· Explain how the two previous lessons (Adding and Subtracting Polynomials and Multiplying Polynomials by a Monomial) are going to relate to this lesson, Multiplying Polynomials! YAY!

· Explain two students in math there are many different ways of solving problems.  For example, when we were graphing lines earlier we had two different equations we could use (point slope and slope intercept formulas).  Another example, just now with the first two problems, we could use either side of the distributive property to find our solution [(the distributive property (left hand side) or to find the sum of all the smaller triangles (right hand side)].  Both ways are correct, you need to figure out which way you are most comfortable in solving the equation.
Development Activity:

(25 minutes)
1. Continuing on from discussion on how you would solve problem#3 from Anticipatory Set. Ask students: Who tried to solve it by adding up all the rectangles within the larger rectangle? Let’s try some more examples…
2. Hand out Multiply Polynomials Part #1 worksheet.  Follow the worksheet: Draw example #1 on the board* and work through the problem as a class.  Then have the students work in groups on example #2 and #3, by find the area of each smaller rectangle within the larger rectangle and also having the students add up all of the smaller areas to find the total area of the larger rectangle.  Have students work on the Practice Problems, individually.  Make sure you walk around and check their work.
3. Hand out Multiply Polynomials Part #2 worksheet.  Ask the students if they can try to solve these problems without looking at rectangles (no pictures, using just their algebra skills).  What property did they use in the anticipatory set?
· The Distributive Property: Ask students to explain to you as if you do not know anything about math, how you would perform the distributive property.  Explain how you would do the same thing (as if you were working with a monomial and binomial or a monomial and a polynomial), except you need to make sure that you take every term from the first polynomial and distribute it to every term of the second polynomial.  Guide students through the same examples but now only using the distributive property.* Have students work on the Practice Problems for both parts, individually.  Make sure you walk around and check their work.
4. Note:  The Giant Algebra Titles and pieces are the picture from problem #3 from the anticipatory set and examples #1 – 3 from Part #1 and 2 enlarged.  Explain this to students, so they know we are still working on the same problem.   This is just to help students visualize the problems.

5. Also note: When drawing on the board or using the enlarged algebra titles, use the corresponding colored markers to help students visualize each term (regardless of what method you are using).  Remember to be consistent with the colors.

Closure: 

(7 minutes)

· Discuss with students which method they prefer better, using a picture or the distributive property?  If students like the picture method the best, remind students that they will not always be given a picture (so then they would have to draw a picture that can be very time consuming) and the polynomials might be more complicated so this method might not be the best because there is more work involved.

Assessment:

(5 minutes)


· Quiz for next class period
Resources:

· http://www.learnnc.org/lessons/bolivia11182004973
· http://www.glencoe.com/sec/math/studytools/cgi-bin/msgQuiz.php4?isbn=0-07-860390-0&chapter=8&lesson=7&headerFile=6&state=na
Name: _________________________________Date:__________________

Anticipatory Set Worksheet:
1) Fredrick buys 3 notebooks that cost $2.89 each.  He also buys 3 boxes of pencils that cost $1.65 each.   How much is Fredrick’s total bill on his school supplies?

2) [image: image20.png]


Nalina needs to cover her pool for the winter.  The shallow end is n ft by 5ft and the deep end is n + 6 ft by 5ft.   The shallow end and the deep end are connected within the pool.  How much tarp does Nalina need to cover the entire pool?

3) Find the total area of the largest rectangle:
Giant Algebra Title (from the anticipatory set problem #3):




Name __________________________________ Date ________________
Multiplying Polynomials - Part # 1:

Find the area of each smaller rectangle within the larger rectangle.
Example 1:

(x + 1) (x + 2)
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Add up all of the smaller areas and combine like terms to find the total area of the larger rectangle.


(x + 1)(x + 2) =


Example 2:
(3 + x) (x + 2)
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Find the total area of the larger rectangle:

(x + 3)(x + 2) = 

Example 3:
(x + -1) (x + 2)
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Find the total area of the larger rectangle:


(x + -1)(x + 2) = 

Practice Problems – Part #1:
A) (x + 3) (x + 5)
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B) (x + -3) (x + 4)
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C) (x + -2) (x + -2)
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D) (x + 1) (2x + -1)
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Name __________________________________ Date ________________
Multiplying Polynomials - Part # 2:
1) (x + 1)(x + 2)
Using the distributive property:
  Step #1:  Distribute the first binomial to the second
__________________
  Step #2:  Use the distributive property to multiply
________________
  Step #3:  Add the like terms




________________
2) (3 + x)(x + 2)
Distributive Property
Distribute the first binomial to the second

_______________
Use the distributive property to multiply


_______________
Add the like terms





_______________
3) (x + -1)(x + 2)
Distributive Property
Practice Problems – Part #2:
Multiply each pair of binomials:
1) (b + 8) (b + 2)
2) (p + 2) ( p – 10)
3) (3k – 2) ( k + 12)
4) (a – 3) ( a – 5)
5) ( 2n + 3) ( 2n – 3)

Name _______________________________________ Date ____________

Quiz
Directions: Multiply each pair of binomials.  SHOW YOUR WORK!
1) (a + 2) (a – 19)



___________________
2) (2x – 5) (x + 6)



___________________
3) (4y + 3) (2y – 1)



___________________
4) (12x – 4y) (5x + 8y)


___________________
BONUS:  Multiply only using the distributive property (3x + 4) (5x2 – 4x + 6)

Answer Key:
Anticipatory Set:

1) $13.62

2) 10n + 30

3) 
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Part #1 and #2 Examples:

1) x2 + 3x + 2
2) x2 + 5x + 6
3) x2 + 1x – 2
Part #1 Practice Problems:

A) (x + 3) (x + 5) = x2 + 8x + 15

B) (x - 3) (x + 4) = x2 + 1x - 12

C) (x - 2) (x - 2) = x2 - 4x + 4

D) (x + 1) (2x - 1) = 2x2 + 1x – 1
Part #2 Practice Problems:

1) b2 + 10b + 16

2) p2 – 8p – 20

3) 3k2 + 34k – 24

4) a2 – 8a + 15

5) 4n2 – 9
Quiz:

1) 
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-17a-38

2) 2
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+7x-30
3) 8
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+2y-3

4) 60
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BONUS:  15
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Area of RED rectangle =





Area of GREEN rectangle =





Area of BLUE rectangle =





Area of BLACK rectangle =








Area of RED rectangle =





Area of GREEN rectangle =





Area of BLUE rectangle =





Area of BLACK rectangle =





These will be constructed on construction paper but designed in a similar manner like problem #3 from the anticipatory set





x 	   3





n	    n + 6	





x
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BLUE


3 by x


Area = 3x





RED


x by x


Area = � EMBED Equation.3  ���





GREEN


x by 4


Area = 4x





BLACK


3 by 4


Area = 12





Revised copy





** All handouts and algebra titles will be supplied for you!
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