Lesson 7-4

December 06, 2012

Warm up:
Write the following in exponential form:

K= logy 52 =3 Iog.3<:= 7) logn N =Yy
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Write the following in logarithmic form:
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Just like exponents, logarithms have
special properties for simplification.
Work in partners/groups to find these
properties...
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@ Properties of Logarithms

Objectives

Use properties to simplify logarithmic
expressions.

Translate between logarithms in any
base.

Felt Algebra 2
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@ Properties of Logarithms

Remember that to multiply bmbn - bm—}-,ﬁ
powers with the same base, -

you add exponents. ‘ L
\

For any positive numbers m, n, and b(b #+ 1),

WORDS | NUMBERS | ALGEBRA

The logarithm of

aproductis equal | |6g.1000 = log,(10 - 100)
to the sum of the log,mn = log,m + log,n
logarithms of its = log; 10 + log,100

factors.
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@ Properties of Logarithms
Example 1: Adding Logarithms

Express log 4 + log 9 as a single logarithm.
Simplify. = =

g3
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@ Properties of Logarithms

Check It Out! Example 1a

Express as a single logarithm. Simplify, if possible.

log 625 + log 25

\°js (SL25
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@ Properties of Logarithms

Check It Out! Example 1b

Express as a single logarithm. Simplify, if possible.

Felt Algebra 2

] ]
R[]
[

'n: O- Joa|O:= .wg

For any positive numbers m, n, and b (b #* 1),
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@ Properties of Logarithms

Quotient Property of Logarithms

The logarithm of
a quotient is the
logarithm of the
dividend minus

the logarithm of

the divisor.
S J

Iogs(%) = log;16 — log,2 Iogb% = log,m — log,n

The property above can also be used in reverse.

Just as a’b® cannot be simplified, logarithms
must have the same base to be simplified.
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@ Properties of Logarithms

Example 2: Subtracting Logarithms

Express log 100 - Iogs4 as a single logarithm.
Simplify, if possible.
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@ Properties of Logarithms

Check It Out! Example 2

Express log, 49 - Iog77 as a single logarithm.
Simplify, if possible.
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@ Properties of Logarithms
’°3 972 3-log¥

Because you can multiply logarithms, you can
also take powers of logarithms.

Power Property of Logarithms ~

For any real number p and positive numbers a and b (b * 1),

worDs | NUMBERS | ALGEBRA
The logarithm 3
of a power is the Sl
product of the log(10 .10 . 10) | )
t and og,af = plog,a
Sl il log 10 + log 10 + log 10

the logarithm

of the base. 2l
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Example 3: Simplifying Logarithms with Exponents

Express as a product. Simplify, if possible.

¥
A. liogz326 B. log 4%° =4

Qo )
/‘vloy.{tsa O loggd 3]
S leg, 2=
30 °9:zx %
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@ Properties of Logarithms
Check It Out! Example 3
Express as a product. Simplify, if possibly.

€ 4
a. log10 b.log 25
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@ Properties of Logarithms

Check It Out! Example 3

Express as a product. Simplify, if possibly.

c. log, (5)°
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@ Properties of Logarithms

Exponential and logarithmic operations undo each
other since they are inverse operations.

Inverse Properties of Logarithms and Exponents
For any base b suchthat b > 0and b # 1,

ALGEBRA EXAMPLE
log,b* = x log107 = 7

blegsX = x 10l°92 = 2

Felt Algebra 2

Example 4: Recognizing Inverses

373y

Simplify each expression.
NS
" =%
a. I'm;gQ~ b. log, 81> » c. Bldg10
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@ Properties of Logarithms

Most calculators calculate logarithms only in base
10 or base e (see Lesson 7-6). You can change a
logarithm in one base to a logarithm in another
base with the following formula.

Change of Base Formula
Fora > 0 and a # 1and any base b such thatbh >0and b # 1,

ALGEBRA | EXAMPLE
_ logax _ log,8
log,x log.b | 09,8 = log,4

Felt Algebra 2
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@ Properties of Logarithms

Example 5: Changing the Base of a Logarithm

Evaluate log_,8.

Method 1 Change to base 10

log,, 3
T'L

090 32,
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@ Properties of Logarithms

Check It Out! Example 5a

Evaluate log,27.

Method 1 Change to base 10.
le9,,27

—

lesg,, 9
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@ Properties of Logarithms

Check It Out! Example 5b

Evaluate log 16.

Method 1 Change to base 10.

Felt Algebra 2
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Write out your own simplification
problems. Challenge your partners to
solve them.

Find my mistake...

log 3 +log 7 =log 10 {uq 21

logs 54 - logy 9 =1og® oo
2 ')

2 (log 4 + log 6) = log 96

log 15 -log 3 + log 4 = log 1.25

1015-}/67‘{ 3 ID') 0
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Homework
p. 516 #20-34, 51-53,
60, 62, 65
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