PAGE  
Objective: Operations with Polynomials:  Solving Problems with
Page 1 of 4
Math B Lesson Plans by Topic (www.jmap,org) 



	Resources:

TI 83+ graphing calculators for every student.

JMAP Operations with Polynomials Regents and Review Questions Worksheet
Amsco’s Mathematics A,  Chapters 8-1 through 8-5
Barron’s Let’s Review Math A, Sections 6-1 and 6-2
Prentice Hall’s New York Math A, Units 10-1, 10-2, and 10-3

	Homework:

Students should complete the JMAP Operations with Polynomials Regents and Review Questions Worksheet
	Evaluation:

JMAP Regents Book by Topic

Algebra / Polynomials  / Operations with Polynomials


Classroom Dialogue
BIG IDEAS:

The four major operations of arithmetic are addition, subtraction, multiplication, and division.  Each of these operations can be performed on polynomials Division is often defined as the reverse of multiplication, and a form of dividing polynomials is known as factoring.  Factoring is covered in another lesson (See Factoring Polynomials.)
Vocabulary
· Polynomial:  A monomial or the sum of two or more monomials whose exponents are positive.

Example: 5a2 + ba – 3

· Monomial:  A polynomial with one term; it is a number, a variable, or the product of a number (the coefficient) and one or more variables 
Examples:  
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· Binomial:  An algebraic expression consisting of two terms 
Example (5a + 6)

· Trinomial:  A polynomial with exactly three terms.

Example (a2 +2a – 3)

· Like Terms:  Like terms must have exactly the same base and the same exponent.  Their coefficients may be different.   Real numbers are like terms.
Example:  Given the expression 

1x2 + 2y + 3x2 + 4x + 5x3 + 6y2 + 7y + 8x3 + 9y2,

the following are like terms:
1x2 and 3x2   

2y and 7y
4x has no other like terms in the expression

5x3 and 8x3

6y2 and 9y2
Like terms in the same expression can be combined by adding their coefficients.  

  1x2 and 3x2  = 4x2
2y and 7y =9y
4x has no other like terms in the expression = 4x

5x3 and 8x3  = 13x3
6y2 and 9y2 = 15y2
1x2 + 2y + 3x2 + 4x + 5x3 + 6y2 + 7y + 8x3 + 9y2 = 4x2 + 9y + 4x + 13x3 + 15y2

Adding and Subtracting Polynomials:  To add or subtract polynomials, arrange the polynomials one above the other with like terms in the same columns.  Then, add or subtract the coefficients of the like terms in each column and write a new expression.  

	Addition Example
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	Subtraction Example
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Multiplying Polynomials:  To multiply two polynomials, multiply each term in the first polynomial by each term in the second polynomial, then combine like terms. 
Multiplication Example
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STEP 1:  Multiply the first term in the first polynomial by each term in the second polynomial, as follows:
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-8r-5r+1

-8r-5r+-8r1

40r-8r


STEP 2.  Multiply the next term in the first polynomial by each term in the second polynomial, as follows:
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STEP 3.  Multiply the next term in the first polynomial by each term in the second polynomial, as follows:
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STEP 4.  Combine like terms from each step.
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Sample Math A Regents Problem Involving Addition of Polynomials
	The sum of 
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One Solution

	Strategy:  Put the like terms in columns and add their coefficients.
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The solution is choice (1).


Sample Math A Regents Problem Involving Subtraction of Polynomials

	If 
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 is subtracted from 
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One Solution

	Strategy:  Put the like terms in columns and subtract their coefficients.
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      5x      + 8x          - 2     

   -2x -- 4x    -+ 6

     3x    + 12x          - 8


The solution is choice (1).


Sample Math A Regents Problem Involving Multiplication of Polynomials

	The expression 
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One Solution

	Strategy:  Write the expression as the multiplication of two binomials and solve by multiplying every term in the first expression times every term in the second expression.
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Multiply the first term in the first expression by every term in the second expression.
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Multiply the second term in the first expression by every term in the second expression.
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Combine like terms from each step.
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The solution is choice (3).


Student Activity:  Students should complete the JMAP Operations with Polynomials Regents and Review Questions Worksheet
NYS Core Performance Standards:

Key Idea 3:  OPERATIONS

Students use mathematical operations and relationships among them to understand mathematics.

Performance Indicators:

3a.
Use addition, subtraction, multiplication, division, and exponentiation with real numbers and algebraic expressions.

3b.
Use integral exponents on integers and algebraic expressions.
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