
Math 3201 

7.3 Laws of Logarithms 

 

Recall the Laws of Exponents from Math 9 and Math 1201: 
 

𝑎𝑚 × 𝑎𝑛 = 𝑎𝑚+𝑛 
 

𝑎𝑚 ÷ 𝑎𝑛 = 𝑎𝑚−𝑛 
 

(𝑎𝑚)𝑛 = 𝑎𝑚×𝑛 
 
 
Similarly, there are also Laws of Logarithms: 
 
    Product rule:  log𝑏(𝑚 × 𝑛) = log𝑏𝑚 + log𝑏(𝑛) 
 

Quotient rule:  log𝑏(𝑚 ÷ 𝑛) = log𝑏𝑚 − log𝑏(𝑛) 
 
Power Law:  log𝑏𝑚

𝑛 = 𝑛log𝑏𝑚 
 

Change of Base Law:  𝑙𝑜𝑔𝑏𝑛 =
log𝑛

log𝑏
 

 
These laws apply when.: b > 0, m > 0, n > 0 and b ≠ 1, where b, m, and n∈R 
 
Note: These laws also apply to natural logarithms, ln. 
 
 
Verification of Rules of Logarithms 
 
Product rule: 
 

log3(9 × 27) = log39 + log327 
 
 
 
 
 
 
 
 
 
 
 
 



Quotient Rule: 
 

log2(256 ÷ 32) = log2256 − log232 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Power Law: 
 

log24
3 = 3log24 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Examples 1:  
Use the laws of logarithms to write the following as single logarithms, and then evaluate. 
 

(A)    
log25 + log26.4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(B)    
log5100 − log54 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



(C)  
log327

5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(D)  

log318 + log3 (
3

2
) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



(E)  
log540 − 3log52 

 
 
 
 
 
 
 
 
 
 
Example 2: 
Identify any errors and write the correct solution: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Example 3: 
Identify any errors and write the correct solution: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Textbook Questions: page 446 – 447 #1 - 7, 10, 11, 13, 14, 15, 16 


