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Properties of Logarithms

Unit 8 Lesson 4



Properties of Logarithms

Students will be able to:

simplify and evaluatelogarithmic expressions by applying
the properties of logarithms

Key Vocabulary

 Product property

* Quotient property

* Power property
 Changeof Base Formula
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Properties of Logarithms

Properties of Logarithms

1. logy,1=0 b>0b=#1
2 ]()gbbzl a>0,x>0,v>0
3. log, b* =k } |
, Inverse properties
4. b°8r% =q
5. log, xy =log, x + log, v Product property
6. logb§ = log, x —log, v Quotient property
7. log,a™ =nlog, a Power property
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Properties of Logarithms

Properties of Logarithms

Logarithmic Exponential
Property equivalent Example
1. log,1=0 po =1 log,, 1 =0
2 logyb=1 b= b l0ga, 42 = 1
3. log, b* =k pk — pk log, 7% = 2
4. b9 =q log, a = log, a 51095 = 8
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Properties of Logarithms

Problem 1
Use the properties of logarithms to evaluate expressions:

2) logs ; ) logos 0.5° <) 8lo%s o4
5

a) loglg =1 b)logy0.53 =3  )8loBs 64 = g4
5
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Properties of Logarithms

Product property Quotient property

5. log, xy =log, x +log, v || 6. logb§ = log, x —log, v

pnpm = pntm b_m — pntm
Examples:
1. logeg9 +logg4 =logg 36 = 2
100

2. log1100 —log14 = long = log1 25 = -2
5 5 5 5
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Properties of Logarithms

Power property

. T=nl
7. log, a™ =nlog, a m

(an)k = q"k O8p A

Examples:
1. logs 258 =8logs25=8-2=16

2. log, 0.51% = 1Olog2 =10-(-1) = -10
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Properties of Logarithms

Problem 2
Write logarithmic expression as a single logarithm:

log; 324 — 2 log; 2

Solution
log; 324 — 2log; 2 = log; 324 — log; 2% = log; 324 — log; 4 =

324
— lOgBT — 10g381 = 4
Answer: log; 324 —2log;2 =4
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Properties of Logarithms

Change of Base Formula

log, a k>0k=1
logbazlogkb Cl>0,b>0
| 1
98 & = log, b
Example:
log, 36
logg 2 - log, 36 = log. 2 -log, 36 = log, 6 = log; 36 = 2
6 2
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Properties of Logarithms

Problem 3
State the property used to rewrite the expression:

1. log, 12 —log, 3 =log, 4
2. logs; 3x =log; 3 +logs x

3. %10g4 8 = log, V64

1. Quotient property 2. Product property 3. Power property
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