4.4 Evaluating Logarithms
4.5 Properties of Logarithms

ex: Evaluate.
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ex: Solve.

a)2'=16

b) 3". = —

Q 71" =1

d) 25" =5

e)27*=9



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 exponegtial form.
£ ppsther™
a)log,9=2 €%
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ex: Rewrite in logarithmic form.

a) 3’ =243
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ex: Evaluate.

a)log,64 = > I-‘x__;M_‘
b) log,81 ~ b h797 - 0O
) logs25 = A logu ! —

1 =
dlog,|=| = —\ logqq

(7) log")fl =

e) log,,1 = O



ex: Evaluate.

f) log,s5 =

|
9 log.| —
g5(125)

h) log,, 27 =

|
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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

Most calculators have keys for evaluating common and natural logarithms.
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ex: Evaluate.

a)log100 ~ A

b) log(%) = —|

9 log.001 = 106



ex: Evaluate.

Hinl = D oo, ! = D

oy [
e
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¥4 ex: Evaluate on your calculator.

a)logl6 — . Q'Dcf

w7 = | V46



Logarithms and Exponentials are INVE
lvgq‘f 5’
f(x)=log, x g(x)=b"| | g\
Y 1o
ex: Evaluate.

) (fog)(x F[b)“ lOgbb =X

109X _
by (gof)(x) = 5(“’99‘3: b -







ex: Evaluate.

a) 7 log;x = X

by log,, 62° = X



REVIEW - Exponent Properties
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Logarithm Properties

Let b, m, and n be positive numbers such that b # 1.
Product Property log, mn = \ Ogbm - \176 o A

Quotient Property log, = = ]Ugbm = (0@ b N

n

Power Property log, m"= {\* \O%bW\

Logarithm properties are used to EXPAND and CONDENSE
logarithmic expressions.



ex: Expandand <i MP"%

a) log, (ab() /095R lﬁg;D""p@}C (l%ﬁ""‘%
- ]0635(+1053b+{99sc" A -(0334



ex: Expand.

b) log, ( ab
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)= Mo +log b - oy
= 2logs + 3lpgsb - 4l0gs C
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ex: Expand. ]n\ =, O

oln( 1 ) 0] = Ing— b = Inc?
~lpa -210b-3nc

6 log, (a+b?) ]U%@L blv

cmfbe 0 .
(5{)(“ () F X+ Y



ex: Expand.

o log4((glj:%) - ]qu((x*h}-—\p% (a_-b")

9 log, (a*-4%)= oy, (arv)(a—b)
= ]ogl (a-rb}k\og L (=Y)



ex: Expand.

wiog,(a-8) = 7 Jog, (A-b)




ex: Condense.

a) 2logsa—-3log,b+4log,(c+d) g

0gs @ - l0gs b+ logs (e+d)
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ex: Condense.

b) :lzlogx+ ;logy 10logz
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ex: Condense.

) -3logx - 4logy——logz
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