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Properties of Logarithms  
 
Change of Base 
 
Most calculators only have LOG and LN buttons.  To 
evaluate logs of other bases we use the change-of-base 
formula. 
 
Change-of-Base Formula 
 

Let a, b, and x be positive real numbers such that a ≠1 and 
b ≠ 1. Then   
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Examples:  Evaluate the following. 
 
(a)  log5 18 
 

7959.1
5ln

18ln
7959.1

5log

18log
        or     

 

 
(b)  log2 42 
 

3923.5
2ln

42ln
3923.5

2log

42log
        or     
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(c)  log3 14 
 

4022.2
3ln

14ln
4022.2

3log

14log
        or     

 

 
 
Properties of Logarithms 
 
Since logarithms are exponents, they will follow rules 
similar to exponent properties. 
 
Properties of Logarithms 
 

Let a be a positive real number such that a ≠  1, let n be a 
real number, and let u and v be positive real numbers. Then  
 

1. loga(uv) = logau + logav   1. ln(uv) = ln u + ln v 

2. loga ( v
u ) = logau - logav   2. ln(

v
u ) = ln u – ln v 

3. logau
n
 = nlogau    3. ln u

n
 = nln u 

 

 
Examples:  Write each logarithm in terms of ln 2 and ln 3. 
 

(a)  ln 6     (b)  ln 
81
2  

= ln(2•3)    = ln 2 – ln 81 

= ln 2 + ln 3    = ln 2 – ln 3
4
 

      = ln 2 – 4ln 3 



CHAT Pre-Calculus 
Section 3.3 

 

3 

Example:   

100log
100

1
log 1010   thatVerify 

 

Solution: 
 

100

1
log

100

1
log 1010    

 

                      1

10100log   

                     ]100log)1[( 10  

                     100log10  

 
 
Rewriting Logarithmic Expressions 
 
To expand a logarithmic expression means to use the 
properties of logarithms to rewrite the expression as a sum, 
difference, and/or constant multiple of logarithms. 
 
Examples:  Expand each logarithmic expression. 
 

)2log( 43 yx  (a)   

 

yx

yx

log4log32log

loglog2log 43





 

Always start a 
verification with a 

statement like this. 
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

 

 

(d)   
2
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4xy
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To condense a logarithmic expression means to use the 
properties of logarithms to rewrite the expression as the 
logarithm of a single quantity. 
 
Examples:  Condense each logarithmic expression. 

zyx log
2
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xx ln
2

1
)2ln(2   (c)  
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(d) )1log(4log3  xx  

 

43
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)1(log

)1log(log





xx

xx

 

 
 
Application: 
 
One way of finding a model for a set of nonlinear data is to 
take the natural log of each of the x-values and y-values of 
the data set. If the points are graphed and fall on a straight 
line, then the x-values and the y-values are related by the 
equation: ln y = m ln x , where m is the slope of the straight 
line. 
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Example:   On the Richter scale, the magnitude R of an 
earthquake of intensity I is given by  

10ln

lnln 0II
R




 

where I0 is the minimum intensity used for comparison. 
Write this as a single common logarithmic expression.  
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