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Properties of Logarithms (sectign 6.5)

Optional Worksheet: Logarithm Rules Worksheet
This worksheet will show you how to derive most of the formulas given in this section. If we can
think through the formulas, they will be easier to memorize and apply. Try to use what you know
about logs to figure out the following excerpt from the worksheet.

L 1. In words, what is log, 5 ? It’s the number to which I raise LD toget .
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What does this number we call log, b have to be? VQ@f) b L) = (

‘/2. Ih words, what is log, 1 ? It’s the number to which I raise b to get {

What does this number we call log, 1 have to be? Lﬁ(@ % b [ = O
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3. In words, what is log, 5* ? It’s the number to which I raise !Q to get F{) .

What does this number we call log, * have to be? {)g\ﬂb L\E”i - %i
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~ 4. Now log, v is the number to which I raise b to get v. So, when we raise b to this number,
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The complete list of rules is listed below including the Change of Base Formula from the end of

this section. ‘A{
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Common Mistakes: &

It is common to incorrectly assume other rules similar to those given. Be careful when you apply R
the rules. You should—lso try out numbers in any rule BL “thu_1_1§__ s ngh‘tr ot
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log, N .

(log, M)*(log, N)# log, M +log, N
log, MN # (log, M log, N)

(log, M) = p(log, M)

etc...

' expl 1 . Express as a sum of logs@ﬁy if poss@ il

log4 (64y)

J?-% Wbt = Logy 6 + ,@,j P

expl 3: Use the properties of logarithms to find the exact value of this expression.

log, 2+log, 4 = legg (24) Rueg
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expl 4: Simplify.
log, 3
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or E\)Je 6

expl 5: Express as a sum or difference of logs. Express powers as factors Snnphfy 1f possuble.
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expl @Eess as a single IOQ Express powers as factors. Simplify if posmble
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Change of Base Formula: O . &
’Ll' ; You cannot find logs other than base 10 or e on . A

your cal_gulator We need another way. For anyl ;-
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locarlthxmc bases _a and b, and any positive number M,
_log, M
log, b

we know that log

_ se the Change of Base Formula to rewrite the following and then evaluate without a
calculator,
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Solving Special Logarithmic guatlons
‘What would you say the solution to” Iog,_( 10g2(16 )s? Go with your gut. There is actually a
pretty simple property that backs up what your gut probably told you.

Logarlthmlc Equahty Property Forany M > >0, a >0,and a#1, we know that

= N ifand only if log M= log N.
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Qexpl 10: )Express y as a function of x. The constant C isa positive number
logy=2-logx— logC o \JJ r\é G5 Q)i
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base 1mphes
A “10:1 5

expl 11: It is easy to remember these rules mcon‘ectly We may ne need to check our memory.
Su5"t1tute Values for the vanables to venfy that - the followmg “rule” is true . Use-a-base of 10 or

e so you can use your calculator to evaluate the logs. . ép v 5\9"_
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