1. Those Crazy Exponents
· Grade level 9

· Topic – Rules of Exponents

· Materials – “Those Crazy Exponents” Worksheet., pencil, paper

2. Lesson Overview
· Students will review the laws of exponents through discussion and working through sample problems.   

3. Lesson Objectives
· Students will understand that to multiply identical bases, add the exponents.

· Students will learn that to divide identical bases, subtract the exponents.

· Students will recall when there are two or more exponents and only one base, multiply the exponents.

4. NYS Math A&B Standards
· 3A. Use addition, subtraction, multiplication, division, and exponentiation with real numbers and algebraic expressions.
· 
5. Anticipatory Set

· Have students write out on paper the following expressions and have them evaluate the expression. (see the example below)
· a4 
· d2
· j3
· EXAMPLE: h3 = h ∙ h ∙ h 
· After students have completed this short exercise, have them explain what they did.
6. Developmental Activity
NOTE: This is a review for the students.  Every time they give an answer have them explain to you why they gave a certain answer.  Have them tell you what rule they are using when it comes to the practice problems.  
1. Pass out the worksheets to the students and have the one student read aloud to the class the first rule.

· Have them look at the example for rule one.  Ask the student why we are able to break down the equation the way we did (definition of exponents or a number raised to a power is the base times it self equal to the exponent.  ).  

· Have students count the number of 2’s that we now have and ask them if they can see why we rewrote it as 216. (definition of exponents) 

· Make sure they understand that bases must be like bases and do not have to be numbers.  

2. Have another student read Rule 2.

· Ask students similar questions to the above questions.  Why they are able to break the equation down the way the example shows.  

· Reiterate to them that the bases must be alike and that the base does not have to be a number.  

· Ask the students if the exponent in the denominator is bigger then the exponent in the numerator what will happen?  What would the fraction look like?

3.
Have another student read Rule 3.

· As you work through the example with the student have ask similar question to above.  

· If the students are having trouble recognizing that it is similar to rule 1, remind them that the exponent in rule one is 1.  

· Remind students that the bases do not have to be numbers and can be variables as well.  

· Lesson should take 30 minutes.

7. Closure
· Review the key points of the lesson as a guided discussion.  You ask the questions and have the students give the answers.

· ASK:

· What do you do with the exponents when you:

· Multiply bases, divide bases, and raise the base and exponent to another exponent.

· Do the bases have to be numbers?

8. Assessment
· For a “ticket out the door” have students complete on a separate sheet of paper Practice numbers 7-10.  Make sure you students put their name on this paper and that they turn it in as they leave.  

Name: ________________________

Date: _________________________

Those Crazy Exponents!
Rule 1: To multiply identical bases with exponents, add the exponents and bring the base along for the ride.

Example of Rule 1: 
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which in turn can be written [image: image2.png]Lo



. According to Rule 1, you can get to the answer directly by adding the exponents. 
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Rule 2: To divide identical bases, subtract the exponents and bring the base along for the ride.  
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Example of Rule 2:          can be written as
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and when we cancel the 4’s in the numerator with the 4’s in the denominator we get,

4 ∙ 4 ∙ 4 ∙ 4 ∙ 4 ∙ 4 ∙ 4

or we can write it as 47 .  So by Rule 2 we can get the answer directly by subtracting the exponents. 

[image: image5.png]=41
-3
=4"




Rule 3: When there are two or more exponents to the same base, multiply them.
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Example of Rule 3:   can be written as [image: image6.png]LSS



. According to Rule 1, we can add the exponents since we are multiplying like bases. [image: image7.png]LSS



 can now be written as [image: image8.png]petetititats _ ElD



. According to Rule 3, we can go directly to the answer by multiplying the exponents 
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Practice Problems:  (use rules of exponents to simplify the following equations) 

1.  53 ∙ 58 = ____ 
7.   [image: image13.png]@



      = ______
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2. 19100 ∙ 1999 ∙ 19 = _____
8.                 = ______
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3. 49 ∙ 412 ∙ 49 = _____
9.                                         = ______
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4.  67 


     611 
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5. 27 ∙ 25 
10.                                  = _______             

       24  

6.  2a5 ∙ a11 
11. 
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          a9  
12. 26 ∙ 32 = ______

13. (4a)b = _________

14. 29                                   
      3103                     
15. 162 ∙ 24 = ______          
16. 492 ∙ 799 = _____         
=_____�
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