
Logarithm’s and Properties 
 
𝑦 = 𝑙𝑜𝑔௔𝑥 if and only if 𝑥 = 𝑎௬ 
 
EX: Evaluate: 

 𝑓(𝑥) = 𝑙𝑜𝑔଺𝑥, 𝑥 = 1 
 

 𝑓(𝑥) = 𝑙𝑜𝑔ହ𝑥, 𝑥 =
ଵ

ଵଶହ
 

 
 

 𝑓(𝑥) = 𝑙𝑜𝑔଻𝑥, 𝑥 = 343 
 
 
 
Properties of Logarithms 

 𝑙𝑜𝑔௔1 = 0 
 𝑙𝑜𝑔௔𝑎 = 1 
 𝑙𝑜𝑔௔𝑎

௫ = 𝑥 
 If 𝑙𝑜𝑔௔𝑥 = 𝑙𝑜𝑔௔𝑦 Then x = y 

 
EX: Simplify: 

 𝑙𝑜𝑔ଽ9 
 20௟௢௚మబଷ 
 𝑙𝑜𝑔√ଷ1 
 Solve: 𝑙𝑜𝑔ହ(𝑥ଶ + 3) = 𝑙𝑜𝑔ହ12 

 
 
Natural Logarithm: Log base e 
𝑓(𝑥) = 𝑙𝑜𝑔௘𝑥 = 𝑙𝑛𝑥 
 
Properties of Natural Log 

 𝑙𝑛1 = 0 
 𝑙𝑛𝑒 = 1 
 𝑙𝑛𝑒௫ = 𝑥 
 If 𝑙𝑛𝑥 = 𝑙𝑛𝑦 then x = y 

 
EX: Simplify 

 𝑙𝑛𝑒
భ

య 
 5𝑙𝑛1 
 ଷ

ସ
𝑙𝑛𝑒 

 𝑒௟௡଻ 
 
 
 
 



More Properties of Logarithms 
 

 log௕𝑚𝑛 = log௕𝑚+ log௕ 𝑛 
 log௕

௠

௡
= log௕𝑚 − log௕ 𝑛 

 log௕𝑚
௡ = 𝑛 log௕𝑚 

 log௕𝑚 =
୪୭୥೎௠

୪୭୥೎ ௕
 

 Log on your calculator is logଵ଴  
 Examples: 

o What is each expression written as a single logarithm?  If possible, simplify the single logarithm. 
 logଷ 𝑥 − 2 logଷ 7 

 
 

 log଼ 48 + log଼
ସ

ଷ
 

 
 

o What is each logarithm expanded?  Simplify your answer, if possible. 

 logହ
ଵଶହ

௫௬
 

 
 

 log 𝑥ଶ𝑦ଶ𝑧ିଵ 
 
 

o What is the value of each expression? 
 logଽ 111 

 
 

 logଶଵ଺ 36 
 
 


