To solve for x in an exponential equation: y =b*
we use the inverse operation called:

Logarithm

|Changing from one form to the other:|

y =b’

"Log, base b, of y equals x"

logpy = X

The base is
the base

The exponent is the answer

Sec 6-3: Logarithms

(the inverse of exponential functions)

Exponential Function
y - bX

y,

The base
of the
Exponential

_ The exponent
Function

Logarithmic Function

logby = X

|

The base of the
Logarithmic
Function

The answer of
the logarithm

Another way to remember Logarithmic

Form:
Exponential Logarithmic
Form: becomes| £ -
—_ \/Z —
X=y z = Logy X




Exponential Equation Logarithmic Equation
Domain: I _
Range: Any real Og by =X
y>0 number
\ /, Range: Domain
y = bX Any real x>0
number
b: b>0, b#1
b>0, b#1
Example 2 Try It!
nge ' 2. a. What is the logarithmic form ?& 343?
log zva—
5., =

b. What is the exponential form of loggy16 =(22
4

Example 1
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Try It!

1. Write the Iogarithmic:ormofﬁ

f¢58t§ -

X

Rewrite each into logarithmic form.

1. 82=x
2. %= 450

3. E77

loﬁgx T,

oy 450 2
\0%77: X



Rewrite each into exponential form.

X
1. LOGs8 =x s7=9
2. LOGax = 12 2= = W
3. LOGx15=30 X}o =2
Solve by first rewriting in 10* = 200

logarithmic form.
|0

}Oj&o:)g

Write in Logarithmic Form: 10* =125
LOG10125 = "LOG base 10 of 125"— LOG125

LOGpis called the Common Logarithm and
Is written without the 10.

The button on the calculator is for
Common Logarithms LOG1o

Log. is called the Natural Logarithm

and is written as|[In]or



Solve by first rewriting in e* =10
logarithmic form.

Solve by first rewriting in In(x-1) =5
exponential form.

e> = X-|
+l + |
X=c>+l =[/49.9)
Evaluate .
8.logs4 = [. 13>
J‘AS—}-‘ clo ‘H\\S

on +the calefator.

Evaluate each without a calculator:
(hint: think of each as an exponential)

1. logs1 = O 2. logs:9 =2
#?21'?%0:1. '57:?_7 BQ:?

3. logs(4) = |
7 '
k‘, -—Li == Lf L{ 4. |09255 :VL
5. loge(6?) = ¢ 5
7 a5’ =5
é:@wﬁ (OL/ :QH{ \JZS:S
v,
78 |0920% Mnde-ﬁu'vw.d e
7 6. logx(0.5) =-|
P =5 o> 50 =S o
THERE IS MO Power > o
of 2 Hat =0 LSy, ~ o =y
Example 3 Try It!
3. What is the value of each logarithmic expression?
o wes(d) =

? I -4 1
A g =S Tl
b.log;(=7) = un ée—(—\‘;\ld

5
—]' :_,"‘} = there 1S no Pobut.r\
< logg 5° =ci of 1 that eg“-‘tlﬁ -,

57o57 5 57-s8
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Problems 23, 24, 29, 30, 34, 36, 45, 46, 48



