
1.6 Notes: Properties of Exponents 
 
The Product Rule:  
 
The Quotient Rule:  
 
Example: Multiply and simplify (2𝑎ଶ𝑏ଷ)(3𝑎𝑏) 
 
 
 
 
 
 

Example: Divide and simplify ି଼௫ళ௬ఱ

ଶ௫మ௬య  
 
 
 
 
 
 
Example: simplify 
 
 

a.  𝑥ହ𝑥ଵଶ        b. (−5𝑥ହ𝑦ଵ଴)(4𝑥ଷ𝑦଻) 
 
 
 
 
 
 
 
 
 

    c.  𝑎ସ ∗ 𝑎଼        d. (−7𝑎ଵ଴𝑏ଶ)(2𝑎𝑏ଷ) 
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Example: Simplify  

 
 

a. ௠భభ

௠ళ         b. ିଶସ௠ల ௡ఴ

ି଼௠ఱ௡మ     
 
 
 
 
 
 
 
 
 

𝑐. ௠భఱ

௠ఱ         d. ିଵ଼௫భబ௬మ

ଶ௫ళ௬
    

 
 
 
 
 
 
 
 

The Zero Product  
 

For any nonzero real number:  
 
 

Example: Evaluate 
 

a. 𝑥଴ for x=3    b. −𝑥଴ for x=3    c. (−𝑥)଴ for x=3 
 
 
 
 
 
 
 
Example: Evaluate  

  
a. 𝑥଴ for x=-2   b. −𝑥଴ for x=-2 c. (−𝑥)଴ for x=-2 d.(5𝑥)଴ for x=-2       e. 5𝑥଴ for x=-2 
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Negative Integers as exponents  
 
For any non-zero real number a and any integer n:  
 
Example: Express each of the following without negative exponents and, if possible, simplify 
 
 

a. 6𝑥ିଷ𝑦ସ  b. ௔௕షయ௖షఱ

௫షర௬షల    c. 7ିଷ7଺  d. ௫
షర

௫షమ 
 
 
 
 
 
 
 
Example: Express each of the following without negative exponents and, if possible, simplify  
 

a. 5ିଶ   b.−5ିଶ   c.(−5)ିଶ   d. ଵ
ହషమ 

 
 
 
 
 
 
 
Write an equivalent expression without negative exponents.  
 

a. ଻௔మ௕షర

௖లௗషభబ        b. ହ௔షర௕షయ

௖షఱௗల   
 
 
 
 
 
 
 
 
 
Simplify and write the answer using positive exponents.  
 

a. (4𝑥ିଵ𝑦ଷ𝑧ି଻)(2𝑥𝑦𝑧ଶ)    b. (3𝑥ସ𝑦ିଶ𝑧଺)(3𝑥ିଶ𝑦ିହ𝑧)  
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Simplify and write and the answer using positive exponents  
 

a. ିଷ௫షర௬ఱ

ିଵହ௫షఱ௬ళ     b. ଶସ௫ల௬షఱ

଼௫షమ௬మ  
 
 
 
 
 
 
 
 

 
    
The Power Rule 
 
For any real number a and any integers m and n for which 𝑎௠ and (𝑎௠)௡:  
 
Example: Simplify 
 

a. (𝑦ଶ)଺    b. (2ଷ)ସ   c. (𝑥ହ)ଷ   d. (𝑥ିଷ)ି଻ 
 
 
 
 
 
 
 
Example: Simplify 
 

a. (3ଷ)଺    b. (𝑥଺)଻   c. (𝑥ିସ)ିହ   d. (𝑥ି଺)ସ 
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Raising a Power or a Quotient to a Power  
 

Raising a product to a power  
For any real number a and any integers a and b for which 𝑎௠ and (𝑎௠)௡:  
 

a. (−2𝑥)ଷ       b. (−3𝑥ହ𝑦ିଵ)ିସ   
 
 
 
 
 
 
 
Raising a Quotient to a power  
For any integer n and any real numbers a and b for which a/b, 𝑎௡, 𝑏௡ exist:  
 

a. ቀ௫మ

ଶ
ቁ

ସ
         b. ቀ௬మ௭య

ହ
ቁ

ିଷ
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