Lesson Seed  8.EE.A.1  Negative Exponents

(Lesson seeds are ideas for the domain/cluster/standard that can be used to build a lesson.

An effective lesson plan requires more components than presented in a lesson seed.) 
	Domain:  Expressions and Equations

Cluster:  Work with Radicals and Integer Exponents.

Standard: 8.EE.A.1.  Know and apply the properties of integer exponents to generate equivalent numerical expressions. 



	Purpose/Big Idea:  

· Ability to recognize and apply the properties of negative exponents, based on prior knowledge of and experience with whole number exponents.



	Materials: 

· Powerful Patterns: 10

· Powerful Patterns: 3

· Powerful Patterns: 6

· Power of Zero Equals One 

· Zero to the Zero Power

· Negative Powers
· Calculator



	Activity: 

· Using Powerful Patterns:10, review students’ current understanding of whole number exponents, beginning with powers of 10, written in expanded form and standard form for 105 through 101 only.  (See Guiding Questions #1 - #3; ask them after the students record their information for 105 through 101)

· Using Powerful Patterns:3 and Powerful Patterns:6, help students apply their discoveries regarding 105 through 101 to the powers of 35 through 31 and the powers of 65 through 61. (Repeat Guiding Questions #1 - #3)

· When the information has been discovered, recorded, and discussed for 10x, 3x, and 6x, ask students to explain what they notice about the value of the standard form when the exponent is 0. (See Guiding Question #4)  

· Discuss Power of Zero Equals One with the students (Students must be familiar already with the Product Property of Powers and the Quotient Property of Powers). 

· Extend the mathematical relationship resulting from Guiding Question #3 to make a prediction about the value of 10-1, 3-1, and 6-1. (See Guiding Question #5)

· Assist students in their discovery of x-1 through x-5 for powers of 10, 3, and 6. (See Guiding Question #6)

· Show students how to check their predictions and standard form values on their calculators.

· Use Negative Powers as a formative assessment, a closure activity, or as an enrichment activity, depending on student readiness.



	Guiding Questions:

·  How does the expanded form change as the values progress from x5 through x1?

·  How does the standard form change as the values progress from x5 through x1?

· How would you describe the mathematical relationship between the standard form values that come immediately before or after one another (e.g. 10,000 versus 1,000 versus 100 versus 10 versus 1)?  Possible answer: Each new value is the quotient of the preceding value, when the preceding value is divided by 10 (3 or 6). 

· What do you notice about the values of 100, 30, and 60 when they are written in standard form?

· Using the mathematical relationship you identified earlier (restate it from Guiding Question #3), what do you predict the standard form of 10-1 to be?  The standard form of 3-1?   The standard form of 6-1?

· Using the same mathematical relationship you identified in Guiding Question #3, how can you determine the standard form values for 10-1 through 10-5?   For 3-1 through 3-5?   For 6-1 through 6-5?






INTEGER POWERS OF 10x
	Power Form
	Expanded Form
	Standard Form

	105
	10 • 10 • 10 • 10 • 10
	100,000

	104
	
	

	103
	
	

	102
	
	

	101
	
	

	100
	
	

	10‾1
	
	

	10‾2
	
	

	10‾3
	
	

	10‾4
	
	

	10‾5
	
	




INTEGER POWERS OF 6x
	Power Form
	Expanded Form
	Standard Form

	65
	6 • 6 • 6 • 6 • 6
	7,776

	64
	
	

	63
	
	

	62
	
	

	61
	
	

	60
	
	

	6‾1
	
	

	6‾2
	
	

	6‾3
	
	

	6‾4
	
	

	6‾5
	
	




INTEGER POWERS OF 3x
	Power Form
	Expanded Form
	Standard Form

	35
	3 • 3 • 3 • 3 • 3
	243

	34
	
	

	33
	
	

	32
	
	

	31
	
	

	30
	
	

	3‾1
	
	

	3‾2
	
	

	3‾3
	
	

	3‾4
	
	

	3‾5
	
	




Reason #1

10X • 100 = 10X+0 = 10X

Therefore, 100 = 1

Reason #2
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= 102−2 =100

Therefore, 100 = 1

Fractions with the same value in the numerator as in the denominator equal 1.



A SPECIAL CASE:  00 = ????
Let’s think about what we already know…

1)  First, if x ≠ 0…

Then:  x0 = 1

For example:  50 = 1.

And:  0x = 0

For example:  03 = 0 • 0 • 0 = 0
2)  Second, if x = 0…

Then:  00 = 1 (x0 = 1 as shown above)

And:  00 = 0 (0x = 0 as shown above)

But WAIT!!!  00 cannot be equal to both 1 and 0!!!  
So… 00 is a special case… 00 is UNDEFINED.

 ‾4

1. Which order of  ‾1, ‾2, ‾3, and ‾4 results in the largest value?

2. Which results in the smallest value?

3. Use what you know about integer exponents to justify your answer.
‾3





‾2





‾1
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