Algebra ll
Lesson 8-5: Exponential and Logarithmic Equations
Mrs. Snow, Instructor

We have been looking at exponential equations and techniques to evaluate them, that is solve
for x. We found that in a situation where for example: 3* = 243 we were able to get the right
side into an exponential form and we found that 3* = 3°. We also know a rule that says if the
bases are equal the exponents must be equal; therefore x = 5.

Solve: 7%= 30

Plan A: In order to solve this equation, we will need x to be down on the ground floor. This can
be done with logarithms, so we get: log,30 = x. Here we have the problem that we don’t have
the where with all to solve a base 2 log!!

Plan B: Golden rule of algebra: What you do to the left do to the right. This combined with our
power property of Ioga nthms will allow us to solve for x. So let’s look back at

our equation: 6 .u
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When x is part of the argument of a log function, a similar process may be used:

Solve: oj . ,&“‘” i “{” 1. Already in log form so make into an exponentlal

log(3x+1)=5 function (base 10). Recognize that by rewriting into
? exponential form, we can unlock the x and get it out
5 of the log!!
[0 = DW= \ 2. solve for x by isolating the x term and by clearing
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CHANGE OF BASE

Now let’s take a look at logs with bases other than 10. Evaluate log329, there is no neat
solution for this equation, unless we come up with another method. A method that works for
these types of equations is called the Change of Base Formula.
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— the argument is kept in the numerator above the base in the denominator!
Or, the base stays in the basement! Whew!

Letting ¢ be our base 10, we may take a ratio of the log of the argument to the log of the original
base. So our
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