CURRIKI ALGEBRA UNIT 4

Expressions and Equations

Lesson 4.2: Perform Arithmetic Operations Polynomials

Unit 4: Expressions and Equations

The five lessons (4.1-4.5) provide the instruction and practice that supports the culminating activity in the final unit project.
Lesson 4.2: Perform Arithmetic Operations Polynomials

In this lesson, students focus on polynomial expressions that simplify to forms that are linear or quadratic in a positive integer power of x. They also extend their work on linear and exponential equations in Unit 1 to quadratic equations and to formulas involving squared variables. 

Common Core State Standards by Cluster: Linear and Exponential Relationships

	Grade Level
	Cluster
	CCS Standard

	9
	Perform arithmetic operations on polynomials
	A.APR.1


Special Materials Needed for Lesson:

A video flash camera for each group, or if cameras are not available, four poster boards, one for each student group 

Lesson Preparation and Resources for Teachers 
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Lesson 11 Polynomials (NROC)

http

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_NROCMath/Lesson11"
://

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_NROCMath/Lesson11"
www

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_NROCMath/Lesson11"
.

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_NROCMath/Lesson11"
curriki

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_NROCMath/Lesson11"
.

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_NROCMath/Lesson11"
org

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_NROCMath/Lesson11"
/

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_NROCMath/Lesson11"
xwiki

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_NROCMath/Lesson11"
/

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_NROCMath/Lesson11"
bin

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_NROCMath/Lesson11"
/

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_NROCMath/Lesson11"
view

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_NROCMath/Lesson11"
/

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_NROCMath/Lesson11"
Coll

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_NROCMath/Lesson11"
_

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_NROCMath/Lesson11"
NROCMath

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_NROCMath/Lesson11"
/

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_NROCMath/Lesson11"
Lesson

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_NROCMath/Lesson11"
11
More Operations on Fractions
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Working with Polynomials (Winpossible)
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TE_Vocabulary 4.2
TE_Example Problems for Polynomials
TE_Adding Polynomials Practice
TE_Subtracting Polynomials Practice
TE Rubric for Poster Assessment
Instructional Materials for Students: (print one copy for each student)

SE_Vocabulary 4.2
SE_Arithmetic Operations on Polynomials
SE_Adding Polynomials Practice
SE_Subtracting Polynomials Practice
TE Rubric for Poster or Video Assessment
Time: 50-minute session

Lesson Objectives:

Students will:

· Add and subtract polynomials
· Create a video and/or poster describing how to add and subtract polynomials 
Lesson Content:

1. 
Background Building Activity for Students (10 minutes)

Simplify the following expressions:

4x2 + 3x - 6x2 + 10 - 5x - 4 (Answer: 10x2 - 2x + 6)

4(2a - 5b) + 3ab - 5(ab + 3a) (Answer: -7a - 2ab - 20b)

4st2 - 16t3 / 2t2 (Answer: 2s - 8t)

In these problems, you add and subtract monomials by combining like terms. You  multiply and divide monomials by multiplying and dividing coefficients, multiplying like variables and adding exponents, dividing variables, and subtracting exponents. These are the same skills you will use to add, subtract, multiply and divide polynomials.

a. Vocabulary Building


Vocabulary List: monomial, binomial, polynomial, coefficient, variable

Give each student a copy of the Vocabulary Worksheet.

Ask students to review definitions for the math-specific vocabulary words on the attached vocabulary page prior to the warm up problem. Students should work in pairs to write another example for each of the definitions. 

b. Warm up problem 





Ask students to work in pairs to solve the following problem. After they write their own solutions on notepaper, write the solution on the board and ask students if their solutions were similar. How were they different? 

Problem: If the length of a rectangle is 5 feet longer than the length and the area of the rectangle is 150 square feet. What is the length of the rectangle? 

Solution: A = length x width, so let x = width, then x (x + 5) = 150. Multiply to get x2 + 5x = 150, subtract 150 from both sides x2 + 5x - 150 = 0, factor to (x - 10)(x + 15) = 0, therefore, x = 10, or -15. Since length cannot be negative, x = 10 must be the width. The dimensions on the rectangle are 10 by 15.

c.
Discuss

Discuss how to solve this problem. Students may share their solutions with the class. 


2. 
Focus Problem based on today’s lesson (25 minutes)

Today’s focus problem (Write it on the board.): 

Real-world problems may involve adding and subtracting monomials and polynomials, how are operations on polynomials performed?

Procedures: 

a. Whole Group Activity: 

Divide the class into groups of 3 or 4 students; assign half of the groups addition and the other half subtraction. Show the Sal Kahn video: Simplifying Polynomials to the whole class. Give each small group a problem to solve using the operation they were given. Small groups use a simple flip camera to create their own instructional video, explaining their algorithm. They can create a “Sal Khan, Khan Academy” type video by writing the solution on the board and filming while they are explaining the solution. They can also use www.screencastomatic.com to create a video exactly like Sal Khan. 

If your classroom is “technology challenged” then students can make a poster describing the algorithm for their operation. 
Each group then shares their video or poster with the class. 

b. Small Group activity (Teacher checks for understanding by observing students while they work in groups.) 

Each small group is now given the following practice problems on adding, subtracting polynomials. 

Adding Polynomials Practice
Subtracting Polynomials Practice
The group uses the films or posters to solve their problems. Solutions are checked as a whole class. 

Use the teacher’s edition of the worksheets to check. 

TE_Adding Polynomials Practice
TE_Subtracting Polynomials Practice
TE_Factoring Quadratic Polynomials Practice
3. 
Whole class discussion (10 minutes)

NROC - Lesson 11- Polynomials: Show this video, which is located in Curriki; as questions requiring responses are needed, randomly call on students to fill in the answers. An easy way to do this is to write the student’s names on cards from a standard deck, shuffle the cards and randomly draw a name. You may decide to replace the card, or wait until all students have had a chance to answer before reshuffling. Discuss individual worksheet answers; students work together to correct each other.

a.
Students share answers with the class. Discuss discrepancies and correct errors.

b.
Algorithm: (see posters)

· Add: combine like terms; add coefficients

· Subtract: combine like terms; subtract coefficients

4. Assessment

Student created videos or posters can be assessed for understanding using the provided rubric: Rubric for Poster or Video Assessment. 

It would be beneficial to ask student groups to use the rubric to assess posters exchanged with another group. The teacher can assess all posters after this activity. 

5. Extension Activities
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On this worksheet, students will state possible rational zeros, finding zeros and drawing a quick sketch of Polynomials of degree 3 or higher. To help them prepare to graph polynomials, students should add a quick sketch for each polynomial including x and y intercepts and end behavior. 

Multiplying Monomials and Polynomials (Winpossible)
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HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Multiplyingmonomialsandpolynomials"
/

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Multiplyingmonomialsandpolynomials"
Multiplyingmonomialsandpolynomials
Dividing Polynomials (YouTube)

http

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_jcmaslan/DividingPolynomials"
://

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_jcmaslan/DividingPolynomials"
www

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_jcmaslan/DividingPolynomials"
.

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_jcmaslan/DividingPolynomials"
curriki

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_jcmaslan/DividingPolynomials"
.

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_jcmaslan/DividingPolynomials"
org

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_jcmaslan/DividingPolynomials"
/

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_jcmaslan/DividingPolynomials"
xwiki

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_jcmaslan/DividingPolynomials"
/

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_jcmaslan/DividingPolynomials"
bin

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_jcmaslan/DividingPolynomials"
/

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_jcmaslan/DividingPolynomials"
view

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_jcmaslan/DividingPolynomials"
/

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_jcmaslan/DividingPolynomials"
Coll

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_jcmaslan/DividingPolynomials"
_

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_jcmaslan/DividingPolynomials"
jcmaslan

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_jcmaslan/DividingPolynomials"
/

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_jcmaslan/DividingPolynomials"
DividingPolynomials
6. 
Homework assignment for additional independent practice (Note: This homework assignment can be done during a subsequent class period if you have the time, or it can be used to assess student understanding of exponentials.) 

Assign the Example Problems for Polynomials practice for homework. This worksheet gives students practice with adding, subtracting and multiplying polynomials. 

Use the following Winpossible and YouTube links for additional practice at home or in school.

Working with Polynomials (Winpossible)

http

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
://

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
www

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
.

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
curriki

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
.

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
org

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
/

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
xwiki

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
/

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
bin

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
/

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
view

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
/

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
Coll

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
_

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
wincurriki

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
/

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
Workingwithpolynomials

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
?

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
bc

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
=;

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
Coll

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
_

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
wincurriki

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
.

HYPERLINK "http://www.curriki.org/xwiki/bin/view/Coll_wincurriki/Workingwithpolynomials?bc=;Coll_wincurriki.Ratioofmonomialsandpolynomials"
Ratioofmonomialsandpolynomials
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