3.3 Laws of Logarithms

Exponent Rule

Logarithmic Rgle

Addition of Exponents:
xm Xx}'l — xﬂl+i’l

Example: Z Z71'/
" 5(6)= 3

Addition of Logarithms: If x, y >0 and
a>0,a#1,then

log, (xxy)=log, x+log, y
Example:

103 (lo ((ao)> /05(/0) + /oj@.

Subtraction of Exponents

ﬁ — m—n 3
o (o

2-2

Example: L 0 z

Subtraction of Logarithms: If x, y >0 and

a>0,a#1,then log, {zj =log, x—log, y
y
Example:

5(7%) - logle)y =10 5(r0)

Exponent of Zero: x° =1

Example: c/ {
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Logarithms of 1 and a: log,1=0 and
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Power Rule for Logarithms: If x,ne R, and
x>0, then log, & =ylog,, x
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Change of Base Rule for Logarithms: If x>0
log,,
0g,a

and a,b>0,a,b#1,then log, x =—"—

cramp loq, 42 )1
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Fractional Exponent Rule for Exponents:

Example: 2 - ;2
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NOTE: Logarithms are an operation (like square root), you CANNOT DISTRIBUTE IT!
log, (x+y)#log, x+log, y

Working with the rules, Simplify:
log,5+1log, 3 add'{nj Same éb‘ﬁi log, 9+1log, 4
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log, 45-1log, 5 log20+1log5
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Write as a single logarithm
log A+2log B—3logC log A—4logC—-5log D

slogh 4 1oq B ~ (o |2 logh «/ajc‘f logh”
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Estimate, and then evaluate to 4 decimal places (using the Change of Base Rule):

log, 7 v <_5 log, 55 2 )<L

= lo 103‘35_ .
b 515074 | w7 = z.oye4
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how can Yy a’ﬁly fhe r«/es’

1 >ZK+5 :Q21>)<“'I (’x z )4 - _2 _0(
l Uy = -
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Higher Level Thinking:
If log4=x and log5=y,whatis log50 in terms of x and y.
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