
  

 

Objectives: 1) Condense and expand expressions using log properties 

      2) Find an x intercept using log properties 

                 3) Use a logarithm to solve an equation 

     4) Use change of base to simplify expressions 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Given log 2
b

A , log 5
b

B , and log 7
b

C , evaluate the following: 

1) 
5

log .4
b

    2) 

7
log

16
b

 
 
 

     3) log 3.5
b

 

 

 

 

 

 

 

 

Rewrite as sums and differences so that no products, quotients or powers appear.   

4)  2

log 1 0
a
x x x       5) 

 

2

4
3

1
log 0

1

a

x
x

x x





    

 

 

 

 

 

 

 

 

 

 

Simplify into a single logarithm with coefficient 1.   

6) log 7 4log 3
a a

      7)  
2 2

1
log log 1

3

x x           8)  2

log log 9 log 1 log 5
a a a a
x x     

 

 

 

 

5.4 

Notes 

 

Properties of logarithms 

Three golden rules! 
 Properties of Logs:      Exponents: 
 

1) Log of a Product:    1) Product of Powers:   

 

2) Log of a Quotient:   2) Quotient of Powers:   

 

3) Log of a Power:     3) Power of a Power:  

Evaluate! 

Expand! 

condense! 



 

 

 

  Expand: 

     9)  

2

3
5

log

3 1

x y

x 
             10) 

3

4
log 5x y      11) 

2 11 5

7
log h j k


          12)    

3 5
ln

7
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  Condense: 

13)  
1
log 3log 1

2

x x    14)  2ln 2 lnx x     15)  
3 3

2 log 3log 2x x     

 

 

 

 

 

 

 

 

Sometimes, when solving an exponential equation, we must use logs.   There are two types of exponential equations – 

those that can be written with the same base, and those that cannot.  

  

Same Base vs.   not same base 
     4 32

x                                4 31
x   

 

 

 

 

Solve the following exponential equations.      When solving for an x int! 

1) 4 10 1
x     2) 

3

2 45
x      3) 3 5

x

y    

 

 

 

 

 

 

 

 

Another way to solve: 

 

7) 8 23
x      8) 4 7

x         

 

Using logs to solve exponential equations 

You Try 

The inverse of an exponential function is a log!
 

Whenever you get “stuck” in an exponential or 

log equation, rewrite it as its opposite!  

    You can solve it in one of two ways. 

Change of Base: 

    EX) 


