6.5 Properties of Logarithms

@ Pearson Copyright © 2016, 2012 Pearson Education, Inc. All Rights Reserved Slide - 1



Learning Objectives

1. Work with the Properties of Logarithms

2. Write a Logarithmic Expression as a Sum or
Difference of Logarithms

3. Write a Logarithmic Expression as a Single Logarithm
4. Evaluate Logarithms Whose Base Is Neither 10 Nor e
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Definitions

0.—.
Ioga1=0—/_> 0 =1

log, a =1 ——-—%a' = (&

Examples

logz71 =0
logsz 53 = |
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Theorem
Properties of Logarithms (Inwsq, em\m\‘cﬂ

In the properties given next, M and a are positive real
numbers, a # 1, and r is any real number.

. "
. log base & Conce S
(1) al g, M =M O%LJ\'*\'\, exe' bae. &

(2) log a =r

& (oga(fo) * 50
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Example 1
Using Properties (1) and (2)

(a) 2logam — 4y
(b) logo. 0.2V3 = {3

(c) Inekt ch

@ Pearson Copyright © 2016, 2012 Pearson Education, Inc. All Rights Reserved Slide - 5



Theorem

Properties of Logarithms

In the following properties, M, N, and a are positive real numbers,a# 1, and ris
any real number.

The Log of a Product Equals the Sum of the Logs

3) log,(MN)=log, M +log, N Q"o = g™
The Log of a Quotient Equals the Difference of the Logs
M O‘\_n B n-m
4) log, (F) =log, M —log, N —E\'“— = 0

TheLogofaP r Equals the Product of the Power and the Log
%
5 (@/[’ - M nm
log, rlog, M (0\0 = Q
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Example 2

Writing a Logarithmic Expression as a Sum of

Logarithmsm 'j: -*% \\—{ - x‘/z

v
Write log (xvx~+1),x>0, as asum of logarithms.

Express all powers as factors.

by () = % =BT
_ log)( + '?(}(4—

f/lo})( + j;({lo% X +\ﬂ
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Example 3

Writing a Logarithmic Expression as a Difference of
Logarithms

Write Il * ] ]
x-1)

as a difference of logarithms. Express all powers as factors.

Qn[(—)fjﬁ= I = hl-)
i :tlﬂw—- BJ?v\(x-\ﬂ
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Example 4

Writing a Logarithmic Expression as a Sum and
Difference of Logarithms

Write l— 2
log a +1;} x>0

as a sum and difference of logarithms. Express all
powers as factors.

- lo%ﬁm — M
< log (41} - [ o1 + rogﬁ(mﬂ
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Example 5

Writing Expressions as a Single Logarithm

Write each of the following as a single logarithm.

(a) l()ga7+tll/og:7,A = b‘gﬂ*“"a«g =‘0%q(7-3%
N
b) %1.] 8—fn (5% -1) =Jln J}n( l)# 9n4i9n14

(c) 1\0‘%" r+loga 9+10ga(r +1) log,5
|0 qx xm) - loj 5
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Theorem

Change-of-Base Formula

Ifa#1, b#1,and M are positive real numbers, then

log M = log M and log, M = n %
log a Ina
0‘3 & Qn ok
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Example 6

Using the Change-of-Base Formula

Approximate:(lu ith v()our Clela'b(‘)
() logs89 ~ k. 18%9
(b) log ;5 %4321

Round answers to four decimal places.
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Example 7

Use a graphing utility and the change of base theorem to
graph the following function.

f(x) =8log,(x—3)+1

Strekh h;ﬁ:} s‘l&:—
¥ bt 3
%
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