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4.3 Part 1 Logarithmic Functions

Every exponential function f(x) = a* with

a > 0 and a #1is aone-to-one function by the
horizontal line test.

Therefore it has an inverse function,
which is called the logarithmic function.

exponential form logarithmic form
&=x & logx=y
0y

Cx yo‘

Example 1
Rewrite each exponential in logarithmic form.
a) 169=100,000  log, 105,000 = S

base

“103 base 1O of~
loo,000 ts S

b) éi): 9 by, 9 = 2
o (P4 log

base

1
y =9

et
2
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Example 2
Rewrite each logarithm in exponential form.
A ®
a) Icl)o%gﬂ - ﬁ 3 =g|
asSe exp.
b) log, (15) = -3 2:'2 = 1

c) logss=r Sr N

It is important to remember

that logx is an exponent!
The answer to every log is the exponent!

Example 3
Evaluate each logarithm.

a) log:25 = % 5’(325_,@:5)@)

109, 25=2 x
b) logy.T=-1 ‘l()\ : :\_!
=\
Q) log, 27 = -3 3 =937
-5
=X =3
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Since the log function is the inverse of the exponential function,
it can be graphed by switching the domain and range.

Since f(x) = @” is a rapidly increasing function,
f(x) = logx is a very slowly increasing function.

Notice...

1) that since @’ = 1, then log, 1 = 0.

~ = 2) that since the x-axis is the asymptote

AHH for the exponential function, then the

y-axis is the asymptote for the

7 log function (unless there is a shift).

3) that the log function is a reflection
across the line y = x.

Example 4
Sketch the graph by making a table and
plotting points. State the domain, 1range and

any asymptotes. D (o 35 *
’q 1/
}

2’=%x x|y e
=z. -2
Vo = ot | X
\ =-?_° (o) 1
2=2|\
"(:Z"lz
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Example 5
Sketch the graph by making a table and
plotting points. State the domain, range, and

any asymptotes.

fx) =2 + log, (x - 3) Hw113
—g‘ =-'%+ l°3:. 6(—3) iﬁ"\/g:% = -
y-2= loa,(x-@S :
23 7‘__ -— "™
X3 X+§§§: oA
N2z o _ 3%-2’34-3 =
2 A3y= 's#' i |o
3k=203(1 1
Y =Z’*3] 2
S‘z‘.ﬂ {3 Y

Example 6
Sketch the graph by making a table and
plotting points. State the domain, range, and

any asymptotes. Ane: e
-Ffaaﬂ \og, < iIANE ob ,l¢
=ol0g, X _> AT
re-qgel—ton ower X-aXis
¥=-bgr X E
-N= \os,_x ;‘:J:}F “ \.\ " %
2-"__ 2} \\\
R Y2 |
A\ 2
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Properties of Logarithms
1, |Oga1 =0 — ao"—'-_']_

The logarithm with base 10 is called the
common logarithm and is written by omitting the base.

y = quox
)
e

Example 7
Evaluate using the properties of logs.
a) teg/= L
b) 82" = 14
Q) dog2 = S

d) log, 1=
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Example 8
Evaluate using the properties of logs.

a) log,16 = 2.
USs=1c

<D
b) log, <= ==Y JogZ

c) log,81 =4 (T /O

d) log v 2= &
by, 2 =x = -2 —(FP-D; 3 -
A%
Example 9
Evaluate using the properties of logs.
2) logs s = =3 PR
) log, 2= =% -2 SRS
0 logs ¥ T b as¥ st . B
X=%

d) |Og“1)OOO =3 W =%
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