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Determine the value of n In the expression.
n ‘ (S
N-3=§ | 13 R AR
-2 -
Faya | 377 3% LWove_-a
-y - o
Y\ = \1 3,x’x"=x’“ 4'(2.);.:4 il o YT o
EXN Sy =
Araz=S L3 X =X A
b2
5. gﬂ” 6.y y=y"
p=s -2 4
2 a
-\
nN=3
Warm Up

Solve the equation. Write your answer in simplest form.
1.2(x-3)°=8 2.62-7x-20=0
3.x°-4x-8=0 4.6x-3x=15

5.x*=6x-9 6.—%(3x+1)’=—5

Cumulative Warm Up

Essential Question

How can you use properties of exponents to
derive properties of logarithms?
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Chapter 6 Section 5

Work with a partner. To derive the Product Property, multiply m and n
to obtain mn = b*b’ = b**¥.
The corresponding logarithmic form of mn = b**”is log, mn = x + y. So,

log, mn = . Product Property of Logarithms
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Exploration 1

Work with a partner. To derive the Quotient Property, divide m

by n to obtain

L

n b

The corresponding logarithmic form of %= b is log, L . So,
n

1035%= - Quotient Property of Logarithms

Exploration 2

Work with a partner. To derive the Power Property, substitute bx for m
in the expression log, m”, as follows.

log, m" = log,(b”)" Substitute b* for m.
= log, b™ Power of a Power Property of Exponents

=nx Inverse Property of Logarithms

So, substituting log, m for x, you have
log, m" = ; Power Property of Logarithms

Exploration 3
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&) Core Concept
Properties of Logarithms

Let b, m, and 1 be positive real numbers with b # 1.

Product Property  log, mn = log, m + log, n

Quotient Property ],og,,% = log,m —logyn

Power Property log,m' =nlog,m ___
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Core Concept

Use log, 3 = 1.585 and log, 7 = 2.807 to evaluate each logarithm.

a. log, % b. log, 21 c. log, 49

lo 17
\0% 93 —\ocsa“-» 33

2 (\033 -‘\'\
1.5 502

=<2 (2.80%)
X —\1.333 = 5.0\

Example 1

Use log, 5= 0.898 and log, 8 = 1.161 to evaluate the logarithm.
1. logs 3 2. logs 40
8
3. logg 64 4. logg 125
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Example 2

Condense log 9+ 3 log 2 - log 3.
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Example 3

Expand the logarithmic expression.

5. logs 3x* 6.In =

12x

logu?n 4 \oqe v Ins-\n 12 “\nx

Condense the logarithmic expression.

7.log x ~log 9 8.IN4+3In3-In12
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Core Concept .
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Example 4

Evaluate logg 24 using natural logarithms.
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| For a sound with intensity / (in watts per square meter), the loudness
L (/) of the sound (in decibels) is given by the function

L(1)=10log Ea
10

where ], is the intensity of a barely audible sound (about 10™" watts

per square meter). An artist in a recording studio turns up the volume

of a track so that the intensity of the sound doubles. By how many

decibels does the loudness increase?

Example 6

Use the change-of-base formula to evaluate the logarithm.
9.logs 8  10.log, 14 11. logg 9 12. log,, 30

13. WHAT IF? In Example 6, the artist turns up the volume so that the
intensity of the sound triples. By how many decibels does the loudness
increase?

Monitoring Progress 9-13

* Response Logs: “f am feeling good about ..." or “A sticky part for me
is ..." or "Right now | am thinking about ...."

Closure



