
Logarithmic Properties 

Key Points: 

• The inverse of an exponential function is a logarithmic function, and the 
inverse of a logarithmic function is an exponential function.  
 

• Logarithmic equations can be written in an equivalent exponential form, 
using the definition of a logarithm and vice versa. 
 

• A logarithm is the exponent to which 𝑏 must be raised to get 𝑥;           
written 𝑦 =  log𝑏(𝑥). 
 

• The logarithmic function is 𝒚 = 𝒍𝒐𝒈𝒃(𝒙) if and only if 𝑏𝑦 = 𝑥, for 𝑥 > 0,
𝑏 > 0, and 𝑏 ≠ 1. 
 

• The common logarithm is 𝑦 = log(𝑥) if and only if 10𝑦 = 𝑥, for 𝑥 > 0. 
 

• The natural logarithm is 𝑦 = ln(𝑥) if and only if 𝑒𝑦 = 𝑥, for 𝑥 > 0. 
 

• The product rule for logarithms is as follows:  
 

log𝑏(𝑀 ∗ 𝑁) = log𝑏(𝑀) + log𝑏(𝑁). 
 

• The quotient rule for logarithms is as follows: 

log𝑏 (
𝑀

𝑁
) = log𝑏(𝑀) − log𝑏(𝑁) 

 

• The power rule for logarithms is as follows: log𝑏(𝑀𝑁) = 𝑁 log𝑏(𝑀) 
 

• The change-of-base formula is log𝑏(𝑀) =
log𝑛(𝑀)

log𝑛(𝑏)
 for 𝑛 > 0, 𝑛 ≠ 1, and 𝑏 ≠

1. 
 

 

  



Logarithmic Properties Video  
• Converting from Logarithmic Form to Exponential Form : Examples 1-2 

• Converting from Exponential Form to Logarithmic Form : Examples 3-5 

• Using the Product Rule for Logarithms: Examples 6-7 

• Using the Quotient Rule for Logarithms: Examples 8-9 

• Using the Power Rule of Logarithms: Examples 10-13 

• Expanding Logarithms: Examples 14-16 

• Combining Logarithms: Examples 17-19 

• Change of Base Formula: Examples 20-21 

 

Practice Exercises 

 

Follow the directions for each exercise below:  

1.   Rewrite 𝒍𝒏(𝟕𝒓 ∗ 𝟏𝟏𝒔𝒕) in expanded form. 

 

2.   Rewrite 𝒍𝒐𝒈
𝟖

(𝒙) + 𝒍𝒐𝒈
𝟖

(𝟓) + 𝒍𝒐𝒈
𝟖

(𝒚) + 𝒍𝒐𝒈
𝟖

(𝟏𝟑) in compact form. 

 

3.   Rewrite 𝒍𝒐𝒈
𝒎

(
𝟔𝟕

𝟖𝟑
) in expanded form. 

 

4.   Rewrite 𝒍𝒏(𝒛) − 𝒍𝒏(𝒙) − 𝒍𝒏(𝒚) in compact form. 

 

5.   Rewrite ln (
1

𝑥5) as a product. 

 

6.   Rewrite − 𝐥𝐨𝐠𝒚 (
𝟏

𝟏𝟐
) as a single logarithm. 

 

7.   Use properties of logs to expand log (
𝑟2𝑠11

𝑡14 ). 

 

8.   Use properties of logarithms to expand ln (2𝑏√
𝑏+1

𝑏−1
)  . 

 

9.               Condense the expression 𝟓 𝒍𝒏(𝒃) + 𝒍𝒏(𝒄) +
𝒍𝒏(𝟒−𝒂)

𝟐
 to a single logarithm. 

 

10.                Condense the expression 𝟑 𝒍𝒐𝒈
𝟕

(𝒗) + 𝟔 𝒍𝒐𝒈
𝟕

(𝒘) −
𝒍𝒐𝒈𝒚(𝒖)

𝟑
 to a single logarithm. 

 

11.                Rewrite 𝒍𝒐𝒈
𝟑

(𝟏𝟐. 𝟕𝟓) to base 𝑒. 

 

https://youtu.be/zQjQtqgKm10
https://mediaspace.minnstate.edu/media/Converting+from+Logarithmic+Form+to+Exponential+Form%3A+Example+1-2/1_7aud0bfe
https://mediaspace.minnstate.edu/media/Converting+from+Exponential+Form+to+Logarithmic+Form%3A+Examples+3-5/1_n18zphew
https://mediaspace.minnstate.edu/media/Using+the+Product+Rule+for+Logarithms%3A+Examples+6-7/1_zpo7vit7
https://mediaspace.minnstate.edu/media/Using+the+Quotient+Rule+for+Logarithms%3A+Examples+8-9/1_wo1rn3th
https://mediaspace.minnstate.edu/media/Using+a+Power+Rule+of+Logarithms%3A+Examples+10-13/1_477hpiqa
https://mediaspace.minnstate.edu/media/Expanding+Logarithms%3A+Examples+14-16/1_wvnaptlo
https://mediaspace.minnstate.edu/media/Combining+Logarithms%3A+Examples+17-19/1_jouqdi38
https://mediaspace.minnstate.edu/media/Change+of+Base+Formula%3A+Examples+20-21/1_yvzul4pa


Answers:   
1.   ln(7) + ln(𝑟) + ln(11) + ln(𝑠) + ln(𝑡) 

 

2.  log
8

(65𝑥𝑦) 

 

3.   log
𝑚

(67) − log
𝑚

(83) 

 

4.   Ln (
𝑧

𝑥𝑦
) 

 

5.   −5ln(𝑥) 

 

6.   log
𝑦

(12) 

 

7.   log(𝑟2) + log(𝑠11) − log(𝑡14) 

 

8.   ln(2) + ln(𝑏) +
ln(𝑏+1)−ln(𝑏−1)

2
 

 

9.               ln(𝑐 ∗ 𝑏5 ∗ √4 − 𝑎) 

 

10.              log7 (
𝑣3𝑤6

√𝑢
3 )  

 

11.               log𝑒(9.75) 


