Math 3 – 307: Introduction to Logarithms

Name: ______________________________

Last week, we worked on solving exponential equations where the variable was in the exponent. We did several “cookie cutter” examples, like 
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, when it is possible to rewrite the equation so the base is the same on both sides, and then the exponents have to be equal. Well, what happens if we changed our equation slightly, so now we tried to solve 
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. Can you still use last week’s technique?
The clear answer is “No.” It is not easy to rewrite 33 as a power of 2. Therefore, we must learn a new tool to deal with these types of equations, and that tool is the logarithmic function. Logarithmic functions are the inverse of exponential functions; every logarithm can be written as an exponential equation, and every exponential equation can be written as a logarithm. 

For example, in the exponential equation 
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, 2 is the base, 2x is the exponent (the input of the exponential function), and 33 is the output. Logarithms are written in the form 
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; since exponent and logarithmic forms are inverses, we need to switch the input and output parts of our exponential function when writing our logarithm. 
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Notice the big key, the logarithm equals the exponent in the exponential form, so evaluating the logarithmic form will help us solve exponential equations for the missing exponent. Another good thing to know is how to read logarithms. 
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 is read “the log base 2 of 33 equals 2x” or “the log of 33 with a base of 2 equals 2x.”
Practice rewriting these exponential equations into logarithms:
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Rewrite these logarithms into exponential equations:
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Sometimes, logarithms are written with no base shown, like this: 
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. In this case, the base of the logarithm is 10. Logarithms of base 10 are called common log. Base 10 was chosen as the “common” base primarily because of its use in scientific notation. The “log” button on your calculator uses base 10. There is a way around this that we will discuss later.
Let’s talk about some of the basic logarithmic properties. The first will be possible values for the base of the logarithm. Remember that the base of the logarithm is the same as the base of the exponential form. This means any numbers we could not use for the base of an exponent cannot be used for the base of a logarithm. 


15.
What numbers cannot be used for the base of an exponential expression (and therefore the base of a logarithm)?
Another important property of logarithms is what happens when the input of the logarithm is 1. Try rewriting the following logarithms as exponential equations to help you notice what is happening if the input of the logarithm is 1.
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There’s one more logarithmic property we will talk about today: what happens when the base equals the input. Rewrite these logarithms as exponential equations and solve them to make observations about this property.
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Today’s Logarithmic Properties: For any value of a >0 except 1…
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Change from exponential to logarithmic form or vice versa.
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Evaluate the logarithm.
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