Adding & Subtracting Polynomials

MED 300

Week 10 Day 1

Kevin Cleland

Kevin Cleland

Grade: 9

Subject: Math

Number of students: 6

Ability: Heterogeneous

1. Title & relevant information: Adding & Subtracting Polynomials for Math A Exam review. Materials required will be the packet on adding and subtracting polynomials (these will be provided for each student), a white or chalk board, and the necessary writing implements.

2. Lesson Overview: Students will learn the basic concepts of adding and subtracting polynomials through an instructional workbook style packet. They will then strengthen and assess their knowledge through a game centered around this concept.

3. Lesson Objectives: 


1. Application: Students will construct an understanding of new strategies and 
implement these strategies to solve problems that have single or best answers.


2. Analysis: Students will differentiate between two methods for adding and 
subtracting polynomials to determine which method they prefer.


3. Evaluation: Students will compare & contrast, as well as judge each method 
to justify their choice.
4. NYS Standards:


Math A Key Idea 1: Students will use mathematical reasoning to analyze mathematical situations, make conjectures, gather evidence, and construct an argument. 


Math A Key Idea 2: Students will use number sense and numeration to develop and 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.


Math A Key Idea 3: Students will use mathematical operations and relationships among them to understand mathematics.


Math A Key Idea 4: Students will use mathematical modeling/multiple representation to provide a means of presenting, interpreting, communicating, and connecting mathematical information and relationships.


Math A Key Idea 5: Students will use measurement in both metric and English to provide a major link between abstractions of mathematics and the real world in order to describe and compare objects and data.
5. Anticipatory Set: (5 min.) Draw a rectangle on the board and label it with sides 3 and 7. Have the students find its perimeter for a warm-up. When they’re finished, ask how they found their answer. Use this to point out that they combined two lengths and two widths and then combined everything as a whole.

6. Developmental Activity: ( 25 min.)
a) Instructional strategies: The key concept of this lesson is combining like terms. Two methods for doing so will be introduced through direct instruction. Comprehension of the methods will be reinforced through student participation/explanation of problem to the class.

b) Developmental activity:


- Problems that will be done:  



The instructor will lead the students through several examples using each 


method, found in the packet titled “Adding & Subtracting Polynomials.” 


Model the first problem for students using each method. Guide them 


through the second problem, again with each method (5 min.). Then, 


instruct the students to finish the examples that remain.





- Questions to ask:

While the students are completing these problems, facilitate a discussion of which method they prefer and why. What are the benefits to each method?


- Important vocabulary for this lesson, as defined by the textbook:



Polynomial: a monomial or sum of monomials (Ex. 3x2 + x + 8).



Monomial: a number, variable, or product of a number and one or more 


variables (Ex. 8, x, 3x2).



Like terms: terms that contain the same variables, raised to the same 


power.


- Points to emphasize:

Be sure to emphasize like terms, as well as the fact that both methods yield the same result. They just do so in different ways. Another important point is that when subtracting a polynomial, we must first distribute the negative sign before combining like terms.


- Modeling problems:



Method 1 – Grouping like terms




(4a2 + 7a – 12) + (-9a2 – 6 + 2a) = 




(4a2 – 9a2) + (7a + 2a) + (-12 – 6) = 




-5a2 + 9a – 18 



Method 2 – Arrange the terms in column form and add




       4a2 + 7a   -12




+    -9a2 + 2a    -6



      -5a2 + 9a   -18


- Guided Practice:


While the students are completing the worksheet (5 min.), divide the board into two halves and write the problems below on it (answers highlighted). When the students have finished, discuss their answers and their preferred method as a class. Then divide the class into two groups and have each group work cooperatively on these new problems. Once the students have solved their problems (10 min.), select individual students to come to the board and explain their work to the class (5 min.).


[image: image70.png]




c) Learning modalities: This lesson reaches auditory learners through spoken instruction and discussion of the topic. It reaches visual learners by displaying each method both on the board and on paper. Finally, it reaches kinesthetic learners by allowing them to actually perform the newly acquired skill in front of the class and then explaining their process.



7. Closure: (5 min.) Ask the students to envision or suggest a problem which might be easier to solve with one method rather than the other. Can they do this for both methods? There is no right or wrong answer here. The key is that the students can justify why they’d used the method they chose.
8. Assessment: (5 min.) Pass out the Exit ticket and instruct students to work individually on them.
Name: ANSWER KEY



Date: ________________________
Adding & Subtracting Polynomials

To add and subtract polynomials we need only to remember one simple rule: Combine like terms.
So, to add the polynomials 4a2 + 7a – 12 and -9a2 – 6 + 2a, we simply combine the like terms. But first, what are like terms?

Like terms are 

terms that contain the same variables, raised to the same power.















There are two methods for combining like terms. Let’s explore them both.

Method 1 - Grouping like terms


(4a2 + 7a – 12) + (-9a2 – 6 + 2a) = 


(4a2 + -9a2) + (7a + 2a) + (-12 + -6) =



      -5a2 + 9a – 18

Method 2 – Arrange the terms in columns and add


      4a2 + 7a   -12



+   -9a2 + 2a    -6



      -5a2 + 9a + -18 = -5a2 + 9a – 18

Notice that the answer is the same for both methods. Do you think this will always be the case? Let’s find out by trying each method with the problems on the next page`.
[image: image1][image: image56][image: image57]1. (5x2 – 4) – (3x2 +8x +4) 
[image: image2]
2. (7p2 – p – 7) + (p2 + 11)
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3. (5ax2 + 3ax) + (2ax2 – 8ax + 4)
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4. (x3 – 7x + 4x2 – 2) + (2x2 – 9x + 4)
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5. (13x + 9y) – 11y
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What do you think? Write a sentence to explain which method you prefer and why. If you don’t have a preference, explain why you’re comfortable with both methods.

This is student preference, but expect responses such as, “I like to group the terms together because it helps me to see what to combine.” OR, “I like the add and subtract in columns because it’s just like regular addition/subtraction and I can be sure I didn’t miss anything.”                                                                                      .

Exit Ticket

This ticket, upon completion, permits __________________________________ free passage to his/her next class.

The measures of the sides of a triangle are given below. Find the perimeter by adding all three sides together.

P = s1 + s2 + s3
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What did you like about today’s lesson?

______________________________________________________________________________________________________________________________________________________________________________________________________
What was confusing about today’s lesson? Is there anything you’d think the class needs to review tomorrow?

______________________________________________________________________________________________________________________________________________________________________________________________________

Shannon Trimper

MED308

Dr. Cushman

Lesson Plan
Topic:  Math A Review

Grade Level:  9th grade

Materials:  pencils, paper, worksheets (I will provide these)
Lesson Overview:  The students will use the distributive property to find the product of a monomial and a polynomial.  We will solve problems involving polynomials and also learn to simplify the expressions once the terms have been distributed.  The students should be familiar with “like terms” and how to combine them, but we will go over this.  The students will practice using the distributive property and simplifying the expression by combining like terms. 
Objectives: 

· The students will apply the distributive property to multiply monomials and polynomials.

· The students will solve problems from previous Math A exams.

Math A Key Ideas:
· 2C – Apply the properties of real numbers to various subsets of numbers.

· 3A – Use addition, subtraction, multiplication, division, and exponentiation with real numbers and algebraic expressions.

· 3D – Use field properties to justify mathematical properties.

Anticipatory Set:  (approximately 5-7 minutes)


Hand out the Multiplying Monomials & Polynomials worksheets provided and write the following terms on the board:  monomial, polynomial, and distributive property.  Then point out the prefix in the first two terms and ask the students what they mean.

· What does mono mean?  (one)

· What does poly mean?  (more than one)

The students should be familiar with the distributive property but also have them write down the definition or an example which demonstrates the distributive property.  For example:  a(b+c) = ab+ac
Developmental Activity:  (approximately 20-25 minutes)

The worksheet Multiplying Monomials & Polynomials has three examples for the students to practice.  Write the first problem on the board and using the distributive property, ask the students which two terms you need to multiply first.  Before writing the product of the terms, ask the students what the rule for multiplying exponents is. 


-  When multiplying terms with similar bases, you add the exponents.  

Be sure to write out each step when distributing, as demonstrated on the teacher copy of the handout.  


The next problem involves simplifying the product of monomials and polynomials.  Again write this problem on the board and have the students write the distribution step like we did for the first problem.  Walk around and observe what the students have written.  Next ask them to tell you what to write on the board.  After distributing, simplify the terms and then use the commutative and associative properties and combine like terms to find the simplified expression.  


Have the students solve the third problem on their own.  Walk around and observe the work of the students.  Give the students about 3-5 minutes to complete the problem.  Next have the students tell you what they did and write the steps on the board.  


Once you have completed these practice problems, allow the students the remaining time to begin working on the Math A practice worksheet.  The problems given on the worksheet will be problems from previous Math A exams for further practice.   
Closure:  (approximately 5 minutes)

  Have the student glance over the Math A review worksheet and ask them which of the problems look familiar.  You might also ask the students to identify the other properties of real numbers and a quick review.


- closure, commutative, associative, identity, inverse
Assessment:  (approximately 5-7 minutes)


Give each of the students the Exit Pass.  The problems will be a quick review of the material from class and collected for a grade.

Name:  ___TEACHER COPY___

Multiplying Monomials & Polynomials

Monomial (mono) – means one term

Polynomial (poly) – means more than one term
Distributive Property – a(b+c) = ab+ac

Example 1:
[image: image69.png]



 

       Distributive Property

        Multiply

        Simplify


Example 2:

Distributive Property

Product of powers

Simplify

Commutative & 

Associative Properties

Combine like terms

Example 3:  Simplify the following expression and solve for y.


Distributive Property

Combine like terms

Subtract 
[image: image7.wmf]2

2

y

 from each side

Subtract 10y from each side

Subtract 25 from each side

Divide each side by -20

Name:  _____Teacher Copy________

Math A Practice

1.  The product of 
[image: image8.wmf] and  
[image: image9.wmf] is:


(1)  
[image: image10.wmf]

(3)  
[image: image11.wmf]

(2)  
[image: image12.wmf]

(4)  
[image: image13.wmf]
2.  Solve for x:  
[image: image14.wmf]

(1)  1


(3)  3

(2)  -1/2 

(4)  1/3

3.  The expression 
[image: image15.wmf] simplifies to


(1)  -45

(3)  63

(2)  -33

(4)  192

4.  The expression 
[image: image16.wmf] is equivalent to


(1)  
[image: image17.wmf]

(3)  
[image: image18.wmf]

(2)  
[image: image19.wmf]

(4)  
[image: image20.wmf]
5.  Identify the properties used in solving the equation and find the value of x. 
[image: image21.wmf]
     distributive property; x=14
Name:  _________________________

Multiplying Monomials & Polynomials

Monomial (mono) – 
Polynomial (poly) – 
Distributive Property –

Example 1:



[image: image22.wmf]
Example 2:


[image: image23.wmf]
Example 3:  Simplify the following expression and solve for y.


[image: image24.wmf]
Name:  _________________________

Math A Practice

1.  The product of 
[image: image25.wmf] and  
[image: image26.wmf] is:


(1)  
[image: image27.wmf]

(3)  
[image: image28.wmf]

(2)  
[image: image29.wmf]

(4)  
[image: image30.wmf]
2.  Solve for x:  
[image: image31.wmf]

(1)  1


(3)  3


(2)  -1/2 

(4)  1/3

3.  The expression 
[image: image32.wmf] simplifies to


(1)  -45

(3)  63


(2)  -33

(4)  192

4.  The expression 
[image: image33.wmf] is equivalent to


(1)  
[image: image34.wmf]

(3)  
[image: image35.wmf]

(2)  
[image: image36.wmf]

(4)  
[image: image37.wmf]
5.  Identify the properties used in solving the equation and find the value of x. 
[image: image38.wmf]
Name:  _________________________

EXIT PASS
Find the product of:



[image: image39.wmf]
Simplify:
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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 



For problem #3 from the Anticipatory Set




For all examples from Multiplying Polynomials Packet (part #1 and #2)



Multiplying Polynomials Packet




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) 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)


[image: image41.wmf]    
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)

   
[image: image42.wmf]


Find the total area of the larger rectangle:


(x + 3)(x + 2) = 

Example 3:
(x + -1) (x + 2)


[image: image43.wmf]

Find the total area of the larger rectangle:


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

Practice Problems – Part #1:

A) (x + 3) (x + 5)



[image: image44.wmf]
B) (x + -3) (x + 4)



[image: image45.wmf]
C) (x + -2) (x + -2)



[image: image46.wmf]
D) (x + 1) (2x + -1)



[image: image47.wmf]
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) 
[image: image48.wmf]+7x+12

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) 
[image: image49.wmf]-17a-38

2) 2
[image: image50.wmf]+7x-30

3) 8
[image: image51.wmf]+2y-3

4) 60
[image: image52.wmf]+76xy-32
[image: image53.wmf]
BONUS:  15
[image: image54.wmf]-16
[image: image55.wmf]+2x+24
(4x + 1) – (x2 – 2x + 3)





	= (4x + 1) + (-x2 + 2x + -3)





	= -x2 + 6x – 2 





(4x2 +5xy – 3y2) + (6x2 + 8xy + 3y2)


	





	= 10x2 + 13xy





(n2 + 5n + 13) + (-3n2 + 2n – 8)





= (n2 + 5n + 13) + (-3n2 + 2n + -8)





	= -2n2 + 7n + 5  





(6b2 – 8b) + (11b2 + 6b3)





	= 6b3 + 17b2 – 8b  





 (3t2 + 2t – 7) + (-2t2 + 15)





	= t2 +2t + 8





(5q – 6m) – (2q + 5m)





	= (5q – 6m) + (-2q + -5m)





	= 3q – 11m 





Method 1 – Grouping Like Terms





(5x2 – 4) – (3x2 +8x +4) =





(5x2 – 4) + (-3x2 + -8x + -4)= 





 (5x2 + -3x2) + -8x + (-4 + -4) =





2x2 – 8x – 8 





Method 2 – Adding in Columns





5x2            -4


        +-3x2   -8x  -4 


	 2x2 – 8x – 8 








Method 1 – Grouping Like Terms





(7p2 – p – 7) + (p2 + 11) =


(7p2 + -p + -7) + (p2 + 11) =


(7p2 + p2) + -p + (-7 + 11) =


8p2 + -p + 4 = 





8p2 – p + 4 





Method 2 – Adding in Columns





	 7p2 + -p + -7


          + -p2           11


	 8p2 + -p + 4 = 





	8p2 – p + 4 











Method 2 – Adding in Columns





	5ax2 + 3ax


        + 2ax2   -8ax + 4


           7ax2 – 5ax + 4 








Method 1 – Grouping Like Terms





(5ax2 + 3ax) + (2ax2 – 8ax + 4) =





 (5ax2 + 2ax2) + (3ax + -8ax) + 4 =


7ax2 + -5ax + 4 





7ax2 – 5ax + 4 





Method 2 – Adding in Columns





	x3 + 4x2 – 7x – 2


        +        2x2 – 9x + 4


	x3 + 6x2 + -16x + 2





	x3 + 6x2 – 16x + 2











Method 1 – Grouping Like Terms





(x3 – 7x + 4x2 – 2) + (2x2 – 9x + 4) =


(x3 + -7x + 4x2 + -2) + (2x2 + -9x + 4) =





x3 + (4x2 + 2x2) + (-7x + -9x) + (-2+ 4)


x3 + 6x2 + -16x + 2





x3 + 6x2 – 16x + 2








Method 2 – Adding in Columns





	13x + 9y


         +          -11y


	13x + -2y





	13x – 2y








Method 1 – Grouping Like Terms





(13x + 9y) – 11y =





(13x + 9y) + (-11y) =





13x + (9y + -11y) =


13x + -2y


13x – 2y





s2 = -4x + 12 �





s1 = 3x + 5 �





s3 = 2x2 - 6 �





P = �





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





Revised copy





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





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





n	    n + 6	





5











BLACK


3 by 4


Area = 12





RED


x by x


Area = � EMBED Equation.3  ���





BLUE


3 by x


Area = 3x





GREEN


x by 4


Area = 4x





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 =
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