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Unit 6 – Exponential and Logarithmic functions 
Lesson 3: Logarithmic law 
 

Recall: Exponent laws 
 

Same base Different bases 
(𝑎#)(𝑎%) = 𝑎#'% (𝑎𝑏)# = 𝑎#𝑏# 

(𝑎#) ÷ (𝑎%) =
𝑎#

𝑎%
= 𝑎#*%, 𝑎 ≠ 0 (

𝑎
𝑏
)# =

𝑎#

𝑎%
. 𝑏 ≠ 0 

𝑎*# =
1
𝑎#
, 𝑎 ≠ 0  

(𝑎#)% = 𝑎#%  
𝑎0 = 1, 𝑎 ≠ 0  

 
Similarly, Log will also have a set of laws by which can make their calculation much easier.  
 

𝒍𝒐𝒈𝒂𝒙𝒚 = 𝒍𝒐𝒈𝒂𝒙 + 𝒍𝒐𝒈𝒂𝒚 

𝒍𝒐𝒈𝒂 8
𝒙
𝒚
9 = 𝒍𝒐𝒈𝒂𝒙 − 𝒍𝒐𝒈𝒂𝒚 

𝒍𝒐𝒈𝒂𝒙𝒓 = 𝒓𝒍𝒐𝒈𝒂𝒙 

 
 
Example 1: simplify then evaluate. 
 

a) 𝑙𝑜𝑔?6 + 𝑙𝑜𝑔?4.5 
 
 

b) 𝑙𝑜𝑔C48 − 𝑙𝑜𝑔C3 
 
 

c) 𝑙𝑜𝑔F√25
I  

 

 
Example 2: Rewrite as a single log to a common base: 𝑙𝑜𝑔12 + J

C
𝑙𝑜𝑔7 − 𝑙𝑜𝑔2 

 
 
 
 
Example 3: Compare and contrast the graphs of 𝑓(𝑥) = 𝑙𝑜𝑔	(1000𝑥) and 𝑔(𝑥) = 3 + 𝑙𝑜𝑔	(𝑥).  
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Example 4: Use the properties of logarithms to express 𝑙𝑜𝑔OP
#I%Q

R
 in term of 𝑙𝑜𝑔O𝑥, 𝑙𝑜𝑔O𝑦, 𝑙𝑜𝑔O𝑤. 

 
 
 
 
 
 
 
 
 
Practice from Textbook: pg475 
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