Unit 6: Exponential & Logarithmic Functions

Name:

Secondary 3H: 6-4 Notes: Properties of Logarithmic Functions

Warm-up:

may need to estimate.

A log,,50 B. log,,150 C

WITHOUT USING A CALCULATOR, Place each expression on the number line. You

log,, 1000 D. log,,500

corresponding properties! To
figure out the properties of
logarithms, we can use the
properties of exponents.

e Remember that log, b* = k
e Letx =logymandy = log,n
o Whatdoes m equal?
m= "
o What d(;es n equal?

N=p ; X+
o Findmn = (b")(bj) = J
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Properties of Logarithms THREE LOGARITHM
Logarithms and Exponents have PROPERTIES

e Product Property:
logymn = 0g,m +log, N

e Quotient Property:
log,, % = \J,M ~log N

e Power Property:
log, = nlog,m

Simplifying

¢ l0gy32=log,2

k%q %J, = k,oﬂq \b =@

o 6log,x + 5log,y

\O sz +U’391&3;5

Your Turn!!

e l0g,5x + log,3

w9y BX)(2x) = W

e 2log,6 —log,9
log40” — 1094 ]
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Expanding

. logy (2)e mbx@%oq 129 .
|4 Log, X *Uogglzﬂ

o log=<— (pgHY —09 Y
| 109 4+ Logix —-KM\]

Your Turn!
e log, (250) :@3 720 ija .

¥ logﬂKZx = 3)§ = L093'7 + og 4 (ZX’“%)Z

[©951+ 20095 (2x-3)]
Change of Base

Unless you have a fancy calculator, it will only use log base 10. So we can
use the following formula to evaluate a logarithm with any base.

X C (S

Jeuaily 1o log.m

Two Methods to solve
What is the value of logg,27
Method 1: Use a common base! Method 2: Use a calculator.

(But...this requires a little more work) U)% & 7_’[ \p 2]

al* =27 X=3

W
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Your Turn!
Find the value of each expression using whichever method you prefer.

e logg32 w OR %x:‘%?f
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pH levels

The pH of a substance equals —log[H "], where [H™] is the concentration
of hydrogen ions. [H* ] for household ammonia is 107, [H*,] for
vinegar is 6.3x1073. What is the difference for pH levels of ammonia and

vinegar? ~L09(HTOD "("kO%QHi—V)B
W —~109 (.2x107%)
10910 + (090-Z+ (o9

Il 10910 +- lofﬁ(ﬂ-a — 31090

310910+ 1090.5 .
\/%\/ 3+ |090-% = 8+00 =82

Your Turn

The concentration of hydrogen ions in household dish detergent is 10712,
What is the pH level of household dish detergent?
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