4.4 Evaluating Logarithms
4.5 Properties of Logarithms

| did the:math
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ex: Evaluate.

D25 AL

b) 814 2 j
C) 9-5/2 ——I—~.
43

d) -16"4 — SL



ex: Solve.
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Definition of a Logarithm

Let b and y be positive numbers with b # 1. The logarithm of y with base b is
denoted by log, y and is defined as follows:

log,y=x ifandonlyif b*=y

The expression log, y is read as “log base b of y.”




ex: Rewrite in exponential form.
a)log39=% 57'.-:.. <t
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b) 10g£l=0 c;)o?p:: {



ex: Rewrite in logarithmic form.

a) 3° =243 /"633%: 5



ex: Evaluate.

2 log, 64 = 2

qa=@q
b) log,81 = 4
Q) log;25 = X

d) log.,(-_l;) = i

e) log ;1 = Q



ex: Evaluate.

f) log, 5 = l/}

1) _
9 log.| — =-5
g5(125)

h log, 27 = Y4
21~ =2



Special Logarithms

SPECIAL LOGARITHMS A common logarithm is a logarithm with base 10. It is
denoted by log,, or simply by log. A natural logarithm is a logarithm with base e.
It can be denoted by log , but is more often denoted by In.

Common Logarithm Natural Logarithm

log,, x = log x log,x=Inx

B

Most calcu)z;ors have keys for evaluating common and natural logarithms.

9310 = |, log, 1O

bas,
. ne =1 [pp,e=






ex: Evaluate.

logl00 = A
~
b) lOg(%) = /Dﬂ,,lo — ’l

9 10g.001= |ng T



ex: Evaluate.

d)Inl =/ \j; (

\

© ln(1)= he ' = /oﬁee_ = |

€

f)Ilne® = C;Z /(7%({ :‘/
IDge8= |
dine=| o~ ge= |



=M ex: Evaluate on your calculator.

alogle = },20“{

B)In7 = /qtll(?



Logarithms and Exponentials are INVERSES!

f(x)=log, x g(x)=b"
ex: Evaluate. ( ) 7‘%
) (fog)(x) = }ijbbx = X 3%

3

b) (gof)(x) == b'agbx :X 9
—1




ex: Evaluate.

D7 = Y

b) logy, 62° = X

A logl0* — X



ex: Evaluate.

d)em - 7



REVIEW - Exponent Properties

b" - b" = b’””‘

b

b" bm—f\
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Logarithm Properties b = b

Let b, m, and n be positive numbers such that b # 1.

Product Property log b(mn} Iog bm+ lﬂﬁbﬂ
Quotient Property log, % i ,D 9 bm — ]p@ b N

Power Property log, m" =N lo gb”/\

Logarithm properties are used to(EXPAND, an

logarithmic expressions.




ex: Expand.md Sim?u@(
a) ]0&(%): /0935{4— /Djab-n" /@}C"‘ /(?fﬁ—lpg_gl

= )ﬁﬂﬂ"' pg,brt+103,C 2 —ngsd



ex: Expand. 5 %

Y
o, ( zb ) lng O e
= g K+ loab— tlpgC

)log(looa) Lﬁﬂ[)*{f?ﬁ& }Vb lﬂ@a
= 0+l 3lego-lpg



ex: Expand.

d>ln( l, 1)= - Inb =Inc”

ab“c

= - |pa-2Inb =3l

e)log;(a+b 1795(6”’5 )



ex: Expand. (

olog,(52)  Jpgy ZaF)

a=b’
og, %’ij(a—-ﬁ ~loga (a=)




ex: Expand.

wlogy(a-b) = [ }995 {Q’JO




ex: Condense.

a) 2logsa-3logsb+4log,(c+d)

g, - o b + 1095(6+d>%
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NUC >




ex: Condense.

b) %logx+%logy—1010gz
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ex: Condense. A
) -3logx—-4logy- 51082": ]U 67(“ JV@Y = 3!752
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