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-Study Guide and Intervention

Properties of Logarithms

Properties of Logarithms Since logarithms and exponents have an
inverse relationship, they have certain properties that can be used to make
them easier to simplify and solve.

If b, x, and y are positive real numbers, b # 1, and p is a real number, then
the following statements are true. €X ¥°V\d cC V\JQVL se.

* log, xy = log, x + log, ¥ Product Property

* log, ‘}l = log, x — log, ¥ Quotient Property
- logb ¥ =p logh x Power Property

&
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TN Evaluate 31og, 8 + 5 log, L.

3log,8+5 lng2%= 3 log, 2* + 5 log, 2!

= 3(3 log, 2) + 5(—log, 2)
=3(3)(1) + 5(-1)(1)
=4

EEETEY Expand 1n 82

3y

=In8+Inx—In3 —1Iny?
=In8+5nx—m3—-2Iny

—asa-i 1
3_2,2‘_2
Power Property
log, x =1

Simplify.

Quotient Property

Product Property

Power Property
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Exercises 3‘1—

1. Evaluate 2 log, 27 + 4 lc:g3 3 4 l°33 q = 1033
\03 21 + |os\=y7 :
logs a4 L ' =9

Expand each expression. @

2. log Sr_ 3. log A

v/ Bb——shjs
< lo S — (0 \’"s tr L _ ,.
Con s log e (o5 7 Sty = 5 093"

Condense each expression.

4. 11 log, (x — 3) — 5 log, 2« 5. iln (2h — k) +%_1n (2h + k)

* In (z\\-\S"* + n (2t FSZ’:"
" n (Zh—\’j"* (2wt \Sf‘
_‘Dv\ PHE)
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Properties of Logarithms

Change of Base Formula 1f the logarithm is in a base that needs to be
changed to a different base, the Change of Base Formula is required.

s 1

For any positive real numbers a, b, and x,a # 1, b # 1, log, x = 12:—"; .
Many non-graphing calculators cannot be used for logarithms that are not
base e or base 10. Therefore, you will often use this formula, especially for
scientific applications. Either of the following forms will provide the correct

Answer.
logr x B In x
TEET T og b o In b
valuate each logarithm.
a. log, 7 b. log% 10
log, 7= In 7 Change of Base Formula log, 10 = log 10 Change of Base Formula
In2 4 log L

3
= 2.81 Usea calculator. = —2.10  Use a calculator.
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Exercises

Evaluate each logarithm.

3
L. log,, 631 = 'l_og_e_—
\oj 32

- l- Y(D
4. log, 94

7. log, 832

10. log, 256

I 177

2. log, 17 = lv\ -3

=2-3%

5. log. 256
8. log,, 47

11. log,, 4302

3. log, 1094

6. log, T12

9. log, 9

12. log,,_ 420
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HW: p. 185, #1-15 odd, 18, 19-31 odd, 43, 49, 53, 59, 63
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