MATH 1314

Section 5.4



Properties of Logarithms e Mo bbe
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You will sometimes be asked to rewrite logarithmic expressions in either an expanded or

contracted form. To do this, you will use the Laws of Logarithms. You must know all 8 of the Laws

of Logarithms. B _
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Laws of Logarithms

[f m, n and a are positive numbers, a #1, then , <§,> - \v; X = /v\
5. log,a=1
1. log,mn = log, m +log, n a
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2. loga$ = log, m — log, n 6. logga® = x O 4/
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3. log,m" = nlog,m

logm

4. log,1 =20 8. loggm = (change of bases formula)
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These properties are true for logs of any base, including common logs atural logs.



Example 1: Rewrite each of the following expressions in a form that has no logarithms of a
product, quotient or power. /A || viawm e szb o AL posihive /45,/; P sy ingnr Veluo
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Example 1: Rewrite each of the following expressions in a form that has no logarithms of a
product, quotient or power.
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Popper 25:

Example 2: Express each as a single logarithm:

1. logx —glogyi /djx— /ijf: /fj (%
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a. log(x — y%) @ c. logs(x — ) d. log (ﬁ)

2. 2Inx + 3In(x + 2) - 5Iny < |nx" 10 (ir2) = [ny s }V(wf@)
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Example 2: Express each as a single logarithm:

d.—2logy(x —5) —log, (x + 1) + 2 log,(x? + 1)
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Popper 25 Rewrite each as sums so that each logarithm contains a prime number.

(continued)  Simplify as much as possible
4. In72 - /V,(f,fjj n 271 1n3% — 2Ly L7
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Example 4: Use the change of bases formula to solve logg 12 = xand write in simplest form. Then
use a calculator to evaluate to the nearest thousandth.
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Example 5: Simplify each.

a. log,16%- /\qu[ﬁyj__ /%é ié
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