Properties of Logarithms
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numbers with az 1, and r is a real number.

a) log, (MN) = log. M + log. N b) log.M" = r log. M
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Summary of the Properties of Logarithms: In these properties,M, N,anda
,_are positive real numbers wi

d r is a real number.

Special Values:«16g.1= 0 and logga=1
Inverse Properties: a°g" = M and logga’ = r
The log of a product equals the sum of the logs, i.e. log. (MN) = log, M + log, N.

The log of a quotient equals the difference of the logs, i.e. Iog{%} = logg M - log, N.
The log of a power equals the product of the power and the log, i.e. log. M" = r log, M.
If M = N, then log. M = log. N.
If loga M = loga N, then M = N.
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Change-of-Base Formula: a, b, and M are positive real numbers, anda 2 1, bzl

A ] ]
log, M For calculators: log, M= e M
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In general: log, M =

. Ex 3 Use properties of logarithms to find each expression's exact value. (No calculatorsl)
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Ex4 GivenIn2=aand In 3 = b, write each logarithm in terms of a and b.

Ta) InZ ‘b) In05 = \n 5 c) Inyf2 l
2 \4
\ﬂ l“ Jna lﬂ 5

I —In>




Ex 5 Expand each logarithm. (Write sum and/or difference of logs.)
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Ex 6 Condense each logarithm. (Wri
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Ex 6 Condenseeach logarithm. (Wri
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b) 3logs (3x+1)—2logs (2x — 1) —logs x
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b) 3logs (3x+1)—2logs (2x — 1) —logs x
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:x 7 Use the Change-of-Base Formula to do the following:
1) Evaluate log: 15. b) Evaluate log.+/2 .
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c) Graphy = loga(x + 3 :
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