@ Ch.4 — Exponential and Logarithmic Functions

Section 4.3 - Logarithmic Functions
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Example 1

Complete the following table by writing the missing form

Logarithmic form Exponential form
10° = 100,000
log, 8 =3
log(5) = —3
5"'=s
Solution
Logarithmic form Exponential form
10D, '*21%°? =5 0% = 100,000
log, 8 =3 2> =t
logz(%) = -3 ¥ .;.‘
log,~= r 5S'=s
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Example 2

Evaluate the following logarithms:
(a) log1p 1000

(b) log, 32

(c) logyo 0.1

(d) logy6 4

Solution
(ﬂ\ |03= \oo o =;> \o&\olpao =3

Al o3 3 oolw3l iS5 39 «common logarithm Sole pisleg) o 10 (soluw oelwdl g8 13] -

logx ) log,x

Jo=iwig(e = 2.71828) e saz=ll (5ol dwlol eisleg) o natural logarithm =adall @iy le ol -

.. In ol dic Z
| o o)l dic szl
Inx ) log, x

IZES
Properties of logarithms
1.log,1=0 In1=0
2.logpa=1 Ine=1
3.log,a* =x Ine* =x
4. ql%8a* = x el = x > x>0
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@ Ch.4 — Exponential and Logarithmic Functions

Example 3

Evaluate the following natural logarithms:
(@) Ine®

in(2)

Solution

(a) ‘v\é = <

©) Ia(L)=lne =-2

Example 4

Simplify 51°857 —Ine

Solution

5“-951-__ lhwe = '-l-—' '—'ué
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v A
y =log, x
y =logz x

¥ = log, ¥
y =logy x

Example 5

Find the function of the form y = log, x whose graph is given

(a) (b)

Solution

(a) 9 =log x

\,

{ = le S L:
ﬁa =

= =

q:‘-
— X,
j:\ogsx I \ojq
Loy

Domain Jlss of log, x is (0, )

Range s of log, x is (—o0, )
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Example 6

Find the domain of each function.
(a) f(x) = log(x +2)

(b) f(x) =In(4 — 3x)

() f(x) =In|x| +1

(d) f(x) =logx +log(x — 1)

(e) f(x) =In(4 — x?)

Solution
(4) = 2 >0

x> -2 =p D: (—‘L.‘O\

V) & -S> >0
- 3722 >4

rLx H e k)
(€) D (meeid)U(o.)
(A) log > =2 D (oe0)
lo9) (e —1) = D* Q\, )
\ojx-\-\os(%-\) =)\\= @ =)N (Ve
= (1=°)
(€) G- >0
x>
»%< &
—2<L<>»>< 2

D: (-2,1)
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Problems

- Complete the table by finding the appropriate logarithmic or exponential
form of the equation.

Logarithmic form Exponential form
logg8=1 %‘ =3
2
logg 64 = 2 Y = 4,_*
2/3 _
log. b=% 8/% =4
65 3
83 =512
log 512 =3
.4
1 -\
| =_ \
logg (8) 1 & s s
8
L— — —-Z 8—2 . 1
logy oy ~ 64
log; 81 =4 4
’ 3 =8\
1 2 ! \
08g 4 = /‘
3 3 =2
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@ Ch.4 — Exponential and Logarithmic Functions

- Evaluate the expressions.

(a)logz2 =\

(b) 310g3 5 - 5

(c)logg 817 — \y

(d) eln 10

=

= \o
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Section 4.3 — Logarithmic Functions

- Find the domain of the function.

(a) log(x + 3)

>x >3 >0

x5 -3

D (-3, ee)

(b) logz(x* — 1)
zz-- \' So
<X
< =2\

> < -\ > >\

D (=2 =) UL, )

(c) In(x — x?)

=

X -2 Do

x (N -x) >2 ZevasS: \
L E ‘f/‘”_\\\ =
\—x + + -
=) \ @) &)
W (o, \) N~
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