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10.3 Logarithmic Functions

10.3 Logarithmic Functions

By: Cindy Alder
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Objectives:
Define a logarithm.
Convert between exponential and logarithmic forms.
Solve logarithmic equations of the form log, b = k for a, b, or k.
Define and graph logarithmic functions.
Use logarithmic functions in applications involving growth or

decay.
Review {Ear
/ //
|
u =2
par ==="/ a
//
Find and graph it’s inverse. 9
y=? X X=2
‘:‘? 2 Mmeon s e Same;
4 |-
o r&= \03’-%\
2|\ -
yly
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N2 =23
Logarithm

For all positive numbers a, with a # 1, and all positive
numbers x
W—exp
%';L)%q)g_ means the sameas  X=0\
boyo, Shose > tase.

read \f ="y equals the Log base o of %

Meaning of log, x
Alogarithm is an QN_?DNV\'\‘S

The expression log, x represents the exponent to
which the base a must be raised to obtain x.

Converting Between Exponential
and Logarithmic Forms

Fill in the blanks with the equivalent forms.

Exponential Form  Logarithmic Form

32=9 leg,q =2
1" _ 16=-2
5) - gy
|05 = 100,000 log, 100,000 = 5

B_L 1__
-4 = A log464—‘3.
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Fill in the blanks with the equivalent forms.

Exponential Form  Logarithmic Form

25 =32 l°37-31= 5
_
1002 = 10 \°3|o° 10=2
2

3% =4 logg 4 = %
-4 _l_

G = 1296 log6 1296 =
GRSt
=g

Solving Logarithmic Equations
equanon W/ logs

Solve each equation.
logya x = -2
rewrte n 2xp. form

47 =¥
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Solving Logarithmic Equations

Solve each equation.

log, 3 =2 logse V7 = x
=8 49" =37
x =43 ()= ()
BNt =7
uosﬁhzmt“%mge L3S
=3 @ x=1
753

I By my IO EBY =y

For any positive real number b, with b # 1, the following
are true.

log, 1 =
\Osbb S and Osb O
o
(‘vecavse :b) (becowse, b = '.\.)
Evaluate each logarithm.
log77 =| logﬁ\/i—_l
logo1=0 logp.1=0
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Logarithmic Function
If a and x are positive numbers, with a # 1, then

90 =og,%

defines the logarithmic function with base a.

Graph g(x) = logz x 1
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Graphing a Logarithmic Function
Graph f(x) = logix Y
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Characteristics of the Graph of g(x) = log, x

The graph contains the point ( \)0 ) .

The function is one—Yv-one. ., IV\CY{O\SI.Y\
* When a > 1, the graph will Y\$€.  from left to right,

from the _Cour¥in quadravit tothe Hrst .
« When 0 < a < 1, the graph will fall _ from left to
right, from the et q‘\mw\rav\m\e fourth

. . Deormsuﬁ
The graph will approach the W—=oX S | but never
touch it. (The y-axis is an QS&M?'\V\"Q' )

The domain is (.0 Q) , and the range is (=R )°°) :

INE By =y 1IN BN =Y

Solving an Application of a Logarithmic
Function

Suppose the gross national product (GNP) of a small country (in
millions of dollars) is approximated by

G(t) = 15.0 + 2.00log;o t

Where t is the time in years since 2003.
—_—

Approximate to the nearest tenth the GNP for] t = 1|and t=10] \

&)= 15, 04'2.00&\%;;\! 6(10)=15.0+2. OOE‘{E
6(D= 5.0 + 20006 CUo)=15.0+ 2.00(1)

6(H= \BW\\\\\o] \i\& 1 H\\“loV\




