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Grade Level:  Algebra 1

Topics:  Identifying, Multiplying, and Simplifying Monomials

Materials:

Teacher:   Multiplying Monomials Worksheets (I will provide copies for all groups.)


     Chalk and Chalkboard or Markers and Whiteboard

Students:  Multiplying Monomials Worksheets


     Calculators


     Pen / Pencil

Lesson Overview: 

Students will take part in a discussion to determine if it is possible to multiply monomials and how they think you could go about multiplying monomials.  Students will multiply monomials and simplify expressions involving powers of monomials.

Lesson Objectives: 

Students will compare and contrast expressions to classify monomials.

Students will examine products of various monomials for relationships between exponents. 

Students will propose and describe rules for multiplying monomials.

NYS Standards:    
     

Key Idea 3 – Operations

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

3B:  Use integral exponents on integers and algebraic expressions.
Anticipatory Set:  (7 minutes)

~Pass out “Who am I” worksheet to students.

~Read riddle aloud for students and help break down key elements of the problem (see answer key for suggested questions to ask).

~Students will have about 5 minutes to work on problem.

~Go over problem with students.

Developmental Activity:  (27 minutes)

~Pass out Multiplying Monomials worksheets to students.

~Go over definition of monomials and example 1 asking for students suggestions during discussion.  (Be sure to have students give a reason for why the given expression is a monomial or not.  The reason should include key points from the definition of monomial.)

~Students work in groups of 3 or 4 to complete examples 2 and 3.

~Go over answers with the class asking for student volunteers to share answers based on their group work.

~Students complete example 4 independently.

~Ask for student volunteer to share answer with the class.

~Work through examples 5 and 7 for the class asking for students’ suggestions on how to simplify.

 ~Students complete examples 6 and 8 independently.

~Ask for student volunteer to share answer with the class.

~Briefly discuss how properties can be combined to simplify more complex monomial expressions.

~Work through example 9 with the class asking for students’ suggestions on how to simplify.

Closure:  (3 minutes)

~Summarize the rules for multiplying monomials.  Students should fill in the blanks and complete the chart in their notes.

Assessment:  (3 minutes)

~Pass out exit ticket to students.

~Students should turn in before leaving class or finish for homework if time runs out.

Resources:  http://www.tcnj.edu/~billman2/Unit%20Plan/Lesson%20Plans.htm
Name:  ______________________


Date:  ____________

Multiplying Monomials and Simplifying Powers of Monomials

What is a Monomial?

A monomial is a _______________, a _______________, or a _______________ of a number and one or more variables.  An expression involving the division of variables is not a monomial.

Example 1:  Identifying Monomials

Expression


Monomial?



a.
         -5







b.
       p + q



c.
          x



d.
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e.
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Example 2  

                 52  is the product of two 5's. 

                             54  is the product of four 5's.  

Using the above as an example, describe a2 and a3.  Remember to explain your reasoning and to show each step.

Example 3:  Product of Powers  

(52 )( 54) = (5)(5) * (5)(5)(5)(5) = 5*5*5*5*5*5 = 56
Using this as an example, show the product of a2 and a3.  Do not leave out any steps.

Do you see a relation between the exponents in the example and in your work?  Do you think this can be made into a rule?  If so explain the rule and explain your reasoning.

Example 4: 

Simplify  (5 x7 )( x6 )



   

Example 5:  Simplifying Powers of Monomials 

(54)3   is three (54)'s.  We just discovered a rule to help us multiply monomials.  
This rule tells us(54)3 =  (54)(54) (54) =  54+4+4   = 512
Using this example, explain what (x2)3  is equal to.  Write a full explanation of your thoughts and reasoning.  

Do you see a relation between the exponents in the example and in your work?  Do you think this can be made into a rule?  If so explain the rule and explain your reasoning.

 

Example 6:  

Simplify [(32) 3]2
Example 7:  Power of a Product

Using example 2 as an example, describe (xy)4 .  Remember to show each step.

Do you see a relation between the exponents in the example and in your work?  Do you think this can be made into a rule?  If so explain the rule and explain your reasoning.

Example 8:    

Simplify   (6ab)3   

NOTE:  Sometimes the rules for the Power of a Power and the Power of a Product are combined to simplify more complex expressions involving exponents.

To simplify an expression involving monomials, write an equivalent expression in which:

~each base appears exactly once

~there are no powers of powers

~all fractions are in simplest form

Example 9:  

Simplify    ( ⅓ xy4)2 [(-6y) 2]3              

Summing it all up

	Property
	Rule
	Symbolically

	Product of Powers
	You may multiply powers with the same base by _______________ exponents.
	 

	Power of a Power
	You can find a power of a power by _______________ exponents.
	 

	Power of a Product
	A power of a product is the product of the powers.
	 

	Power of a Monomial
	The power of a power property and the power of a product property can be combined into the power of a monomial property.
	 


Name:  ________________________________

Date:  ________________

Who am I?

I am a certain odd, single digit number.  When I am multiplied by myself 4 times, the sum of the digits in this product is equal to me.  What number am I?

Name:  ANSWER KEY






Date:  ________________

Who am I?

I am a certain odd, single digit number.  When I am multiplied by myself 4 times, the sum of the digits in this product is equal to me.  What number am I?

Answer:  7

7*7*7*7 = 2401

2 + 4 + 0 + 1 = 7

Notes:

You may give the students some helpful hints by helping them interpret the question or parts of it as you read it aloud.

For example:

odd:  What numbers are odd?

single digit:  What does that mean?

Name:  ANSWER KEY




Date:  ____________

Multiplying Monomials and Simplifying Powers of Monomials

What is a Monomial?

A monomial is a number, a variable, or a product of a number and one or more variables.  An expression involving the division of variables is not a monomial.

Example 1:  Identifying Monomials

Expression


Monomial?

Explanation


a.
         -5


yes


-5 is a real number 






b.
       p + q


no


the expression involves the addition,                    










not the product of two variables


c.
          x


yes


single variables are monomials


d.
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no


the expression is the quotient, not the










product, of two variables.


e.
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yes


the expression is the product of a 











number, 1/5, and three variables 
Example 2:    

        52  is the product of two 5's.

                    54  is the product of four 5's.   

.

Using the above as an example, describe a2 and a3.  Remember to explain your reasoning and to show each step.

a2  is the product of two a's.

a2 = a · a

           a3 is the product of three a's.

         a3  =  a · a · a

Example 3:  Product of Powers

(52 )( 54) = (5)(5) · (5)(5)(5)(5) = 5 · 5 · 5 · 5 · 5 · 5 = 56
Using this as an example, show the product of a2 and a3.  Do not leave out any steps and explain your reasoning.

a2 · a3 = (a · a) · (a · a · a) = a · a · a · a · a = a5                 
Do you see a relation between the exponents in the example and in your work?  Do you think this can be made into a rule?  If so explain the rule and explain your reasoning.

The exponent in the answer (product) = the sum of the exponents of the monomials being multiplied.
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Example 4: 

Simplify  (5 x7 )( x6 )

    (5 x7 )( x6 ) = (5)(1)( x7 · x6 )


 
          = (5 · 1)( x7+6 )



          = 5 x13

Example 5:  Simplifying Powers of Monomials 

 (54)3   is three (54)'s.  We just discovered a rule to help us multiply monomials.  
This rule tells us(54)3 =  (54)(54) (54) =  54+4+4   = 512
Using this example, explain what (x2)3 is equal to.  Write a full explanation of your thoughts and reasoning.  
(x2)3 is three (x2)’s

(x2)3 =  (x2) (x2) (x2) =  x2+2+2   = x6
Do you see a relation between the exponents in the example and in your work?  Do you think this can be made into a rule?  If so explain the rule and explain your reasoning.

The exponent on the answer (product) = the product of the exponents on the monomial being raised to a power.
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Example 6:  
Simplify [(32) 3]2
 
   [(32) 3]2  = (32*3)2         


     = (36) 2



     = 36*2



     = 312


     =531,441

Example 7:  Power of a Product

Using example 2 as an example, describe (xy)4 .  Remember to show each step.

(xy)4  
= (xy)(xy)(xy)(xy)

            = (x · x · x · x)(y · y · y · y)
            = x4 y4   
Do you see a relation between the exponents in the example and in your work?  Do you think this can be made into a rule?  If so explain the rule and explain your reasoning.

The exponent is being distributed to each variable in the parenthesis.
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Example 8:    

Simplify (6ab)3

   (6ab)3  =  (6ab)(6ab)(6ab)


   = (6 · 6 · 6)(a · a · a)(b · b · b)


               = 63 a3 b3


   = 216 a3 b3
NOTE:  Sometimes the rules for the Power of a Power and the Power of a Product are combined to simplify more complex expressions involving exponents.

To simplify an expression involving monomials, write an equivalent expression in which:

~each base appears exactly once

~there are no powers of powers

~all fractions are in simplest form

Example 9:  

Simplify    (⅓ xy4)2 [(-6y) 2]3                                                                      


      (⅓ xy4)2 [(-6y) 2]3
= (⅓ xy4) 2 (-6y) 6        





= (⅓)2 x2 (y4) 2 (-6) 6 y6  




= 1/9 x2 y8 (46,656) y6





= 1/9 (46,656)
x2 y8 y6 





= 5184 x2 y14   
Summing it all up

	Property
	Rule
	Symbolically

	Product of Powers
	You may multiply powers with the same base by adding exponents.
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	Power of a Power
	You can find a power of a power by multiplying exponents.
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	Power of a Product
	A power of a product is the product of the powers.
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	Power of a Monomial
	The power of a power property and the power of a product property can be combined into the power of a monomial property.
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Name:  _____________________________


Date:  _______________

Exit Ticket

Write 64 in three different ways using exponents.

Example:  64 = (22)3

Name:  ANSWER KEY


Date:  _______________

Exit Ticket

Write 64 in three different ways using exponents.

Example:  64 = (22)3

Answers will vary.

Sample answers:   26

(23)2

26 · 24

2 · 25

23 · 23
_1255006464.unknown

_1255006471.unknown

_1255006475.unknown

_1255006476.unknown

_1255006477.unknown

_1255006474.unknown

_1255006468.unknown

_1255006459.unknown

_1255006463.unknown

_1255006458.unknown

