MATH 103 – Beginning Algebra II

Class Notes:  Sections 5.1 and 5.2 – Laws of Exponents
1. Write each expression using exponents.
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2. Write each expression in expanded form.  
a.  
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3. Zero as an Exponent.
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Examples:  
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4. Evaluate each expression using a “paper and pencil” approach.  Then check answers on the home screen of your calculator, if you wish.

a. 22 + 32



f.  - 32
b. 03 - 32




g.  12 - 123
c.  -23




h.  30 - 
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e. 122 - 22
The Product Rule, which follows, gives the procedure for multiplying monomials with the same bases.
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5. Simplify using the Product Rule.  The first one has been done for you.
a.  
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b.  
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The Quotient Rule, which follows, gives the procedure for dividing monomials with the same bases.
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6.  Simplify using the Quotient Rule.   The first one has been done for you.
a.  
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b.  
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6. Definition of a negative exponent.

a.  Background:  Compute 
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 by expanding the exponents in the numerator and the denominator, and then canceling.
Finish this division: 
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Since 
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b. Worked Examples:
1.  
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c.  Practice:

1.  
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2.  
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7. Simplify each expression using the Product Rule the Quotient Rule and/or the Negative Exponent Rule.  Express each answer with positive exponents only.  Parts (a) and (c) have been done for you, and part (g) has been started.
a.  
[image: image36.wmf](

)

(

)

(

)

(

)

-++-

---

===

556

5566

6

1

xxxxx

x


b.  
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8. Worked Examples:
a.  Monomial to a power rule:  
[image: image43.wmf](

)

n

mn

m

aa

×

=

  


[image: image44.wmf](

)

×

==

5

25

210

333


(The rationale is that 
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b.  Product to a power rule:  
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c.  Quotient to a power rule:  
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9. Simplify using the Power Rules.  Write answers using positive exponents only.

a.  
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Definition of� EMBED Equation.DSMT4  ���





If a does not equal zero, then a 0 = 1.











Product Rule:  am · an = am + n, where m and n are positive integers and a is a real number.  





In Words:  When you multiply expressions with the same base, add the exponents and retain the common base.








Quotient Rule:  � EMBED Equation.DSMT4  ���, where m and n are integers and a is not equal to zero.  





In Words:  When you divide expressions with the same base, subtract the exponents: numerator’s exponent - denominator’s exponent, and retain the common base.








Negative Exponent Rule: � EMBED Equation.DSMT4  ���, where n is a positive integer and a is a non-zero real number.  





In Words:  A negative exponent means “take the reciprocal” of a.�





Power Rules:	


(1)  Monomial to a power rule: � EMBED Equation.DSMT4  ���





In Words:  When you raise a monomial to a power, multiply exponents and retain the common base.





(2)  Product to a power rule:  � EMBED Equation.DSMT4  ���





In Words:  When you raise a product of monomials to a power, apply the exponent to all factors.


(3)  Quotient to a power rule:  � EMBED Equation.DSMT4  ���   where m and n are integers.  





In Words:  When you raise a rational expression to a power, raise both the numerator and the denominator to that power.
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