Lesson Notes PM12 -23
The Laws of Logarithms

Recall that a logarithm is an exponenf. Change the following from log for'm to exponential:

a) log,9 =2 ol 3 c) loge=y £ = )(
b) logx=5 ,b d) 15 =log, .x 0 g X
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Change the following from exponenhal form to log form:
a) 53=125 1065“{' c) 10*=1000 ‘OA \[OOO X
b) a*=y /04- V= X d) 15=m" {Oak 1S=n
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Exponents have rules, remember? Let's practice them:
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Logarithms are exponents, so they also have rules.

Power Rule

log2? = %{Z"B} oqp%log2 0%
log372=10472)+10g(3\= eyt lLl 2log7+log3 = 3 §(T/Z/

log x" = nlog 3 Restrictions: a>0, a+ .1’ x>0

This rule is the key to solving equations with a variable in the exponentll

Example: Solve for x using IOWS" =50
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Multiplication Rule
log(7x3)= [ 21 2: log7 +1log3 = 1 %ZZ

Restrictions: x>0, y>0,a>0, a+1

log xy =log x +log y

Examples: Simplify to a single log and then evaluate:
a) log¢3 +log12 = log,( Dy IL )= log6(’5é )= z
b) log42+10g48 = [om/ 2y
c) log52+log5 00\,/ {Z)( \
d) log1-+logl0= /°°){ x /ux

Quotient Rule
1og(%)=0: £49 log25—logs = 0. 699
log,(5) = log x—log y Restrictions: x>0, y>0, a>0, a+ 1
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b) log500—log5 = \()q [OOV 7—— J J

<) 1og84+1og832—1og;2) caf(,,‘/\ A

If logl5=x, express each of the followmg in terms of x:

a) log15":ﬁ [Oo\lg‘ (\X b) log150 = 100} {+ Oa O )(+
- . 3
¢) log3+log5= 03/\)1)< d) log®/15 = Ioa‘ 3 F
e) log 75 1 [OO\/ {001 /OOO f) 10g225=/°4\[%-r /oa\ /(f‘XTK:‘ZX
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If log,x = 10, express each of the following in terms of x:

a) log 6x = b) logex?® =

¢) logg /X = d) logy(38) = -




