2f – Properties of Logs, and Solving Logarithmic and Exponential Equations
Objectives:
The goals of the unit are that you will be able to:
· Know and use the product, quotient, and power rules for logarithms.
· Expand and condense logarithmic expressions.
· Use one-to-one properties to solve exponential and logarithmic equations.
· Use logarithms to solve exponential equations.
· Use the definition of a logarithm to solve logarithmic equations.
· Solve applied problems involving exponential and logarithmic equations.
Textbook Sections (OpenStax Precalculus):
Section 4.5: Logarithmic Properties
Section 4.6: Exponential and Logarithmic Equations
Properties of Logarithms
Recall that the logarithmic and exponential functions “undo” each other. This means that logarithms have similar properties to exponents.

1. First, let’s look at properties that don’t work.  Show by example that neither of the following are true.  (Use simple numbers – most choices will work.)
a)   (Show this is false!)

b)   (Show this is false!)

The Power, Quotient, and Product Rule for logarithms
The Product Rule Given any positive real numbers M, N, and b, where we have 

The Quotient Rule Given any positive real numbers M, N, and b, where we have 

The Power Rule Given any real number n, any positive real numbers M and b, where we have 


Note: there is no “Addition rule!”  You can’t rewrite .
2.  Expand so that there are no products, quotients, roots, or powers inside the logarithm, if possible.  
a) 

b) 

c) 

3.  Condense into a single logarithm:
a) 


b) 

4.  Use the quotient rule of logarithms to find all x values such that 



Solving exponential equations
5. Solve for t.  Hint: turning an exponential equation into a logarithmic one can help.
a) 

b) 

6. In problem 7, we will use the fact that exponential functions are one-to-one.  Recall that  is a one-to-one function.  If we know  what can we conclude about  and ?



7. Solve the following exponential equations by using a common base and the fact that exponential functions are one-to-one:
a. 



b. 

c. 





For exponential functions with different bases, the same method won’t work.  Taking logarithms of both sides of the equation can help because we can use the properties of logarithms.  The standard logarithm to take is the natural log, but any logarithm will work.  
8.  Solve the following exponential equation with different bases:








9.  Solve the following logarithmic equations.  It is up to you to determine what strategies to use.  (Thinking about how log functions are one-to-one may be useful for some parts.)
a) 


b) 


c) 

d) 



10. [bookmark: _GoBack]The decibel scale is used to specify the intensity of sounds.  The decibel level D of a sound is defined by the equation  where  is the intensity of the sound and is the intensity of the quietest sound a human can hear, called the threshold sound. If you stand 305 meters from a jet at takeoff, the engine sound is 100 decibels.  If you move to only 25 meters away, the engine sound is 150 decibels.  How many times as intense is the sound of the closer engine than the sound of the further engine?  (Hint: use the formula for decibels to write each intensity as some number times )
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