Date: \;{6/2‘3 Section: S, ps
Objective: _I. can gm,p]a an i /‘leﬁ [&gqmﬁ/m/uc.

NS,
Question: What is the inverse of an exponential function? How do you solve ?6r a varlable that is in an
exponent?

Find the inverse of f(x)=2.
Replace f (x)withy.

=

N

Interchange x and y.

w

. Solve fory.

&

Replace y with f (x)

We need a new symbol to replace the words: “The exponent to which we raise 2 to get X”:
log, X means “the exponent to which we raise 2 to get X.”

Pronounced “the logarithm, base 2, of X” or “log, base 2, of X”

*LOGARITHMS ARE EXPONENTS! %

Logarithm: log, a means \og bose b O—Q- 735 what |9 @QVUM,WF o5 b —h)ga‘ﬁa?,
e b iscalled the \onse

e a iscalled the oL f\flu mo,m‘(—

The logarithmic function of base a, where a>0 and a=1 is denoted by y =log, x

Formula for changlng logarithmic functions to exponentlal functions:

/)} %a. ——j a 7 * ) a)(c\:j

= X
, o
X=Q ' ,
———
Example: Change each exponential exprdssion to an equivalent expression involving a logarithm.
a) §¥=625 b) c) 3F=x

\ PU( o} \093)("’ 2.

Example: Change each logarithmic expression to an equivalent expression involving an exponent.
a)_teg, X =5 b) log, 5=% c) log,2=n

BN
ngs | Vy’n"l
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Evaluating Logarithms: It is helpful to replace “log” with the word “power”.

e Instead of “log, 8, ” think “power, 8.” Ask yourself, what power of 2 equals 8?

o The answer would be because
Example: Find the exact value of
a) log,9 b) log, 32 c) log,1 d) |og5% e) log,~/7
4

?

54°wwlmi'is€_ @ O }
1

o N
Domain of a Logarithmic Function
The logarithmic function y =log, X is , y=a".

X220 -(0,29)

Domain of the logarithmic function =

Range of the logarithmic function =
y =log, x (defining equation: x =a")

Domain: (O, oo) Range: all real numbers
ive because it is impossible to get zero or a negative by

* Caution! You can’t take th or
raising a positive base to an exponent. The argument of a logarithmic function must be greater than

zero.
Example: Find the domain of each logarithmic function by %+ oG W 20

& solue
) f(x)zlogz@ b) g(X)ZIOQS(i_;(j )(% ‘ ¢) h(x)=log, [X] X?O
2506 e
Xk? -5 L ° (- 00.0) U L0)
~ \+2>0

(—'6,003 >\
(“‘\)\\\\)(_l 100

d) f(x)=log,(5x—1) &) 109 =log, (%J

61/170 _’L\
\ 0% D0

X2 &

[5.#) (0,)
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Graphs of Logarithmic Functions
f(x)=log, x, a>1 f(x)=log, x, 0<a<l

Y Y

Properties of the Logarithmic Function f (x)=log, x

1. The is the set of all positive real numbers; the is the set of all real numbers.

2. The is 1. There is no

3. The or is a vertical asymptote of the graph.

4. The logarithmic function is if 0<a<1land if a>1. The
function is one-to-one.

5. The graph of f contains the points , , and

6. The graph of f issmooth and continuous, with no corners, gaps, or cusps.

* Note: It is often easier to graph a logarithmic function if you rewrite it as an exponential function first.
Graphing Logarithmic Functions using transformations:

1.

2.

3.

Examples: Write the transformations of each function. Graph each function using the 3 key points. Find
domain, range, and vertical asymptote.

a) Graph f(x)=log,(x—3)+2 *\Y‘anﬁl&t( Pi9h+’3b)6raph f(x) =-2log,, (x)-3
L

base =2
10
L
= —(
(1| O
l
It
_{’ _____
-8
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N
7&
.‘.
\—-

= 2(1( +1>
c) Graph f(x)=log,(-x+1) d) Graph f(x)=-log,(2x+1)+3= ~(o 2 (x+ 7)\%3
% - (%t ( )+

1 Am\@u} PV YIS
o1 T Prawslate ot

b T B

N\
N

C3

K

Natural Logarithms: If the base of a logarithmic function is the number j 4 , then we have the natural

logarithm function (abbreviated In). That is, \an Yo . isinverse of RV,
Jﬁ_ - (_/ 7\
f(x)=Ina= \Oa X
JC
Example: f(x)=—In(x+3) i
a) Find the domain of the logarithmic function. (g 00) """" N4 EEEEEEEEE
X350 ¥ EESSRES iSRmmtamns
b) Write the transformations ¢ Cloct oyea y- AXES =E JL 1
_ trunslas Gft ™3 RS S
b) Graph f (x) using the 3 key points puEaRanr "c'ﬁ"% 6810
c) Flnd the range and vertical asymptote of f. (—0, ) EEEEEEI EEsaEEEEEEEE
y = EEENEFR S

Common Logarithmic Function: If the base of a logarithmic function is the number 2 { ;}hen we have the
common logarithmic function. If the base a of the logarithmic function is not indicated, it is understood to be
10. Thatis, | myu N=u isinverseof , Y.

NAEES, 0 —*~
f(x)=loga=_ \po O
\JID 10
i 1
Example: f(x)=2log(x-3) A SEREREEEE
a) Find the domain of the logarithmic function. [}Laeﬁ ,,,,,,,, T Ji ,,,,,,
b) Write the transformations T Goret , EEEEEEEE AT [ i/‘9
T X - tor8- 6212 /4 6810
) Graph f (x) using the 3 key points +
6%}
c) Find the range and vertical asymptote of f. (-0, 003 . HTH iis_"_: I IEEEEN
- X3 A = 10
D w |l 3% & >
1 \o W V]

o\ ) ?
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Use a calculator to evaluate each expression. Round your answer to three decimal places.

a. log3.544 [), 49 b. log (-22) —~ no §o( C. lni

Inl4) = . . (log(2)+log(6)>
6 © () - nE))

2.200

Solving Logarithmic Equations
Many equations can be solved by rewriting logarithms as exponential functions or rewriting exponential
functions as logarithms.

*  When solving logarithmic equations, remember that in the expression log, M, a and M must be positive
and a = 1. Be sure to check each solution in the original equation and discard any that are extraneous.

Examples: Solve the logarithmic equations

1
a) log,(3x-2)=2 ¥»Z b) Iogx(—J:S
2
3 = -2
W= 2%
C)102X—7=3 %X2_7
Zx-2= \n
29 = n (1) ¥
x= _Lh@_‘i c‘f,’;e.
X2 2.Lo\'b
e) log, (x*+2x)=3 f)Be**? =3
' ¥
L
.}, . 2
\V\ 5-
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