
Algebra 

Exponent Formulas 

Word Description 

of Property 

Math Description 

of Property 

Limitations 

on variables 
Examples 

Product of Powers ࢖ࢇ ∙ ࢗࢇ ൌ  ሻࢗା࢖ሺࢇ  
૝࢞ ∙ ૜࢞ ൌ  ૠ࢞

૞࢞ ∙ ૡି࢞ ൌ  ૜ି࢞

Quotient of Powers 
࢖ࢇ

ࢗࢇ
ൌ ࢇ ሻࢗି࢖ሺࢇ ് ૙ 

૞࢟

૛࢟
ൌ  ૜࢟

Power of a Power ሺ࢖ࢇሻࢗ ൌ   ሻࢗ∙࢖ሺࢇ
ሺࢠ૝ሻ૜ ൌ  ૚૛ࢠ

ሺି࢞૜ሻି૞ ൌ  ૚૞࢞

Anything to the zero power is 1 ࢇ૙ ൌ ૚ ࢇ ് ૙ 
ૢ૚૙ ൌ ૚ 

ሺࢠ࢟࢞૜ሻ૙ ൌ ૚,   if ࢞, ,࢟ ࢠ ് ૙ 

Negative powers generate the 
reciprocal of what a positive 
power generates 

ሻ࢖ሺିࢇ ൌ
૚
࢖ࢇ

ࢇ  ് ૙ 
ሺି૜ሻ࢞ ൌ

૚
૜࢞

 

൬
૚
࢞
൰
ି૞

ൌ  ૞࢞

Power of a product ሺࢇ ∙ ࢖ሻ࢈ ൌ ࢖ࢇ ∙  ࢖࢈
 ሺ૜࢟ሻ૜ ൌ ૛ૠ࢟૜ 

ሾሺ࢞ ൅ ૚ሻࢠሿ૝ ൌ ሺ࢞ ൅ ૚ሻ૝ࢠ૝ 

Power of a quotient ቀ
ࢇ
࢈
ቁ
࢖
ൌ
࢖ࢇ

࢖࢈
࢈  ് ૙ ቀ

࢞
૝
ቁ
૜
ൌ
૜࢞

૟૝
 

Converting a root to a power √࢔ࢇ ൌ ൫ࢇ
૚ ൗ࢔ ൯ ࢔ ് ૙ √࢞ ൌ ࢞

૚
૛ൗ  

 



Algebra 

Logarithm Formulas 

Word Description 

of Property 

Math Description 

of Property 

Limitations 

on variables 
Examples 

Definition of logarithm ሺ࢈܏ܗܔ ࢞ ൌ ࢇ࢈ሻ  implies  ሺࢇ ൌ  ሻ࢞
,࢈ ࢞ ൐ 0 

࢈ ് ૚ 

૜܏ܗܔ ࢞ ൌ ૝  implies  ૜૝ ൌ  ࢞

 ૠሺെ૝ૢሻ  is undefined܏ܗܔ

Log (base anything) of 1 is 
zero 

࢈܏ܗܔ ૚ ൌ ૙ 
࢈ ൐ 0 

࢈ ് ૚ 

૜૛܏ܗܔ ૚ ൌ ૙ 

ܖܔ ૚ ൌ ૙ 

Exponents and logs are 
inverse operators, leaving 
what you started with 

࢈܏ܗܔሺ࢈ ሻ࢞ ൌ  ࢞
,࢈ ࢞ ൐ 0 

࢈ ് ૚ 

૜ሺ܏ܗܔ૜ ૢ૛ሻ ൌ ૢ૛ 

ሻ࢞࢔࢒ሺࢋ ൌ  ࢞

Logs and exponents are 
inverse operators, leaving 
what you started with 

ሻ࢞࢈ሺ࢈܏ܗܔ ൌ  ࢞
,࢈ ࢞ ൐ 0 

࢈ ് ૚ 

ሻࢠ࢟࢞૟ሺ૟܏ܗܔ ൌ  ࢠ࢟࢞

ܖܔ ሺࢋ૝࢟ሻ ൌ ૝࢟ 

The log of a product is the 
sum of the logs ࢈܏ܗܔሺ࢓ ∙ ሻ࢔ ൌ ࢓࢈܏ܗܔ ൅ ࢈܏ܗܔ  ࢔

,࢔,࢓ ࢈ ൐ 0 

࢈ ് ૚ 

ሻ࢞૛ሺ૜૛܏ܗܔ ൌ૞ ൅ ૛܏ܗܔ  ࢞

ܖܔ ሺૡࢋሻ ൌ ሺૡሻܖܔ ൅ ૚ 

The log of a quotient is the 
difference of the logs 

࢈܏ܗܔ ቀ
࢓
࢔
ቁ ൌ ࢓࢈܏ܗܔ െ ࢈܏ܗܔ  ࢔

,࢔,࢓ ࢈ ൐ 0 

࢈ ് ૚ 

૜܏ܗܔ ൬
૜
࢞
൰ ൌ૚ െ ૜܏ܗܔ  ࢞

ܖܔ ൬
૚૛
ࢋ
൰ ൌ ሺ૚૛ሻܖܔ െ૚ 

The log of something to a 
power is the power times the 
log 

ሻ࢖࢓ሺ࢈܏ܗܔ ൌ࢖ ∙  ࢓࢈܏ܗܔ
࢈,࢓ ൐ 0 

࢈ ് ૚ 

૛૜ሻ࢞૝ሺ܏ܗܔ ൌ૛૜ ∙ ૝܏ܗܔ  ࢞

ܖܔ ሺ૜ࢠሻ ൌ ࢠ ∙  ሺ૜ሻܖܔ

nge the base to whatever you 
want by dividing by the log 
of the old base 

࢓࢈܏ܗܔ ൌ
࢓ࢇ܏ܗܔ
ࢇ܏ܗܔ ࢈

 
,ࢇ,࢓ ࢈ ൐ 0 
,ࢇ ࢈ ് ૚ ܏ܗܔ૚૙૙ ࢞ ൌ

૚૙܏ܗܔ ࢞
૛
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૛૙ ൌ ૚     ૛܏ܗܔ ૚ ൌ ૙           

૛૚ ൌ ૛     ૛܏ܗܔ ૛ ൌ ૚           

૛૛ ൌ ૝     ૛܏ܗܔ ૝ ൌ ૛           

૛૜ ൌ ૡ     ૛܏ܗܔ ૡ ൌ ૜           

૛૝ ൌ ૚૟    ૛܏ܗܔ ૚૟ ൌ ૝   
૛૞ ൌ ૜૛    ૛܏ܗܔ ૜૛ ൌ ૞   
૛૟ ൌ ૟૝    ૛܏ܗܔ ૟૝ ൌ ૟       
૛ૠ ൌ ૚૛ૡ    ૛܏ܗܔ ૚૛ૡ ൌ ૠ         

૛ૡ ൌ ૛૞૟    ૛܏ܗܔ ૛૞૟ ൌ ૡ       
૛ૢ ൌ ૞૚૛    ૛܏ܗܔ ૞૚૛ ൌ ૢ 
૛૚૙ ൌ ૚024    ૛܏ܗܔ ૚૙૛૝ ൌ ૚૙       
                   

૜૙ ൌ ૚     ૜܏ܗܔ ૚ ൌ ૙          

૜૚ ൌ ૜     ૜܏ܗܔ ૜ ൌ ૚          

૜૛ ൌ ૢ     ૜܏ܗܔ ૢ ൌ ૛ 
૜૜ ൌ ૛ૠ    ૜܏ܗܔ ૛ૠ ൌ ૜ 
૜૝ ൌ ૡ૚    ૜܏ܗܔ ૡ૚ ൌ ૝ 
૜૞ ൌ ૛૝૜    ૜܏ܗܔ ૛૝૜ ൌ ૞ 
 

૝૙ ൌ ૚     ૝܏ܗܔ ૚ ൌ ૙ 
૝૚ ൌ ૝     ૝܏ܗܔ ૝ ൌ ૚ 
૝૛ ൌ ૚૟    ૝܏ܗܔ ૚૟ ൌ ૛ 
૝૜ ൌ ૟૝    ૝܏ܗܔ ૟૝ ൌ ૜ 
૝૝ ൌ ૛૞૟    ૝܏ܗܔ ૛૞૟ ൌ ૝ 
 

૞૙ ൌ ૚     ૞܏ܗܔ ૚ ൌ ૙ 
૞૚ ൌ ૞     ૞܏ܗܔ ૞ ൌ ૚ 
૞૛ ൌ ૛૞    ૞܏ܗܔ ૛૞ ൌ ૛ 
૞૜ ൌ ૚૛૞    ૞܏ܗܔ ૚૛૞ ൌ ૜ 
૞૝ ൌ ૟૛૞    ૞܏ܗܔ ૟૛૞ ൌ ૝ 
 

૟૙ ൌ ૚     ૟܏ܗܔ ૚ ൌ ૙ 
૟૚ ൌ ૟     ૟܏ܗܔ ૟ ൌ ૚ 
૟૛ ൌ ૜૟     ૟܏ܗܔ ૜૟ ൌ ૛ 
૟૜ ൌ ૛૚૟     ૟܏ܗܔ ૛૚૟ ൌ ૜ 
 

ૠ૙ ൌ ૚     ૠ܏ܗܔ ૚ ൌ ૙ 
ૠ૚ ൌ ૠ     ૠ܏ܗܔ ૠ ൌ ૚ 
ૠ૛ ൌ ૝ૢ     ૠ܏ܗܔ ૝ૢ ൌ ૛ 
ૠ૜ ൌ ૜૝૜     ૠ܏ܗܔ ૜૝૜ ൌ ૜ 
 

ૡ૙ ൌ ૚     ૡ܏ܗܔ ૚ ൌ ૙ 
ૡ૚ ൌ ૡ     ૡ܏ܗܔ ૡ ൌ ૚ 
ૡ૛ ൌ 	૟૝    ૡ܏ܗܔ ૟૝ ൌ ૛ 
ૡ૜ ൌ ૞૚૛     ૡ܏ܗܔ ૞૚૛ ൌ ૜ 
 

ૢ૙ ൌ ૚     ૢ܏ܗܔ ૚ ൌ ૙ 
ૢ૚ ൌ ૢ     ૢ܏ܗܔ ૢ ൌ ૚ 
ૢ૛ ൌ 	ૡ૚    ૢ܏ܗܔ ૡ૚ ൌ ૛ 
ૢ૜ ൌ ૠ૛ૢ     ૢ܏ܗܔ ૠ૛ૢ ൌ ૜ 
 

૚૙૙ ൌ ૚     ૚૙܏ܗܔ ૚ ൌ ૙ 
૚૙૚ ൌ ૚૙    ૚૙܏ܗܔ ૚૙ ൌ ૚ 
૚૙૛ ൌ ૚૙૙    ૚૙܏ܗܔ ૚૙૙ ൌ ૛ 
૚૙૜ ൌ ૚૙૙૙     ૚૙܏ܗܔ ૚૙૙૙ ൌ ૜ 
 

૚૚૙ ൌ ૚     ૚૚܏ܗܔ ૚ ൌ ૙ 
૚૚૚ ൌ ૚૚    ૚૚܏ܗܔ ૚૚ ൌ ૚ 
૚૚૛ ൌ ૚૛૚    ૚૚܏ܗܔ ૚૛૚ ൌ ૛ 
૚૚૜ ൌ ૚૜૜૚    ૚૚܏ܗܔ ૚૜૜૚ ൌ ૜ 
 

 

Definition:      ࢇ࢈ ൌ ࢉ      if and only if      ࢈܏ܗܔ ࢉ ൌ  ࢇ

The student should try to memorize as much of this as possible! 


