Lesson: Basic Exponent Rules – Product, Power, and Quotient Rules

When working with rules of exponents, it is very important to be able to identify the base of each exponent. To begin, we will practice this. 
 
1. 
State the base for each exponent in the problems below.
	Expression
	Exponent
	Base for this Exponent

	
	

	

	
	
	

	
	
	


	
	
	




[bookmark: _Toc529024979][bookmark: _Toc12966758]Product Rule
First we want to remember what the actual definition of an exponent means. 
We want to find:  We will calculate this a few ways to understand the rules.

First we will work towards finding the exact answer. Evaluate each exponent below as you normally would with the order of operations, and then multiply the numbers together:





Now we will re-examine this result solely from the viewpoint of exponents. Write out each exponent as a multiplication problem, and notice the results you get from this exercise. 





What do you notice about the exponents?


[bookmark: _Toc529024980][bookmark: _Toc12966759]Product Rule (formal mathematical definition)
Let x be a real number, and let a and b be integers. Then:








Use the product rule to evaluate the following.
	a. 







b. 



	c. 







d. 









[bookmark: _Toc529024981][bookmark: _Toc12966760]Power Rule 
Using the order of operations, first rewrite the expression inside the parentheses without exponents:
 = 




Now rewrite this entire result just utilizing what we know about the definition of exponents: 








What is the relationship between the exponents in this case?




[bookmark: _Toc529024982][bookmark: _Toc12966761]The Power Rule (formal mathematical definition) 
Let x be a real number, and let a and b be integers. Then:






Use the power rule to evaluate the following:
	a. 




b. 







	c. 




d. 



[bookmark: _Toc529024983][bookmark: _Toc12966762]Is there a difference between  and  Explain.





The Quotient Rule
Using the order of operations, first rewrite the expression inside the parentheses without exponents:
 
First we will evaluate and find the final answer by using the order of operations below. 





Notice the final answer of this question. How can we rewrite this number in its exponent form?




What relationship do you see between the exponents in the original question and the final answer?


[bookmark: _Toc529024984][bookmark: _Toc12966763]The Quotient Rule (formal mathematical definition) 
Let x be a real number, and let a and b be integers. Then:





Use the quotient rule to simplify the following:
	a. 






b. 
	c. 






d. 
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