5.4.notebook April 16, 2018

5 4 Properties of Logarithmic Functions
|

THE PRODUCT RULE @

For any positive numbers M and N and any logarithmic base a,

eronen'l' RaL-e

X
log, MN = log,M + log, N. axay = Y
(The logarithm of a product is the sum of the logarithms of the
factors.)
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Express as a sum of logarithms.

4, log, (64 - 4) =
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THE QUOTIENT RULE @ a"
For any positive numbers M and N, and any logarithmic base a, o™ =
M n-m
logaﬁ = log, M — log, N. a
(The logarithm of a quotient is the logarithm of the numerator minus
the logarithm of the denominator.)
Express as a difference of logarithms.
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For any positive number M, any logarithmic base a, and any real -
number p,

THE POWER RULE  (3) A\ M
@)
nMm

log, M = plog, M.

(The logarithm of a power of M is the exponent times the logarithm
of M.)

Express as a product. a!\‘ﬁ' - da
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Common Errors

log, MN # (log, M) (log,N) ~ Plog, # 1 Jeg ¥

log,(M + N) # log, M + log, N His s no"' e disiik
M  log,
log, ., # lzi @ Loy, M - 17‘ N

(loga ) # plog, M @IOJ. M’ = f IDJ‘M

Express in rerms of sums and differences of logarithms.

2
ab ﬂOj‘a + 00319 + }Oj'e - ﬂogc - poj,’is

ck’
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2

X - Xo
26. log, 3}} = 03L ”'[" L ﬂJL
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30. I Vor = An (5%7)
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3.2 "3 yz”
3 y Z = /3
32. log. |~ e X
X ‘I‘
R ﬂ"a J"o"‘

a’h? 4y N\Z
34. log, JTe ﬂf);‘ (a L’)
oy, @+
= ﬂoJ + JJ L’

)]

a

Express as a single logarithm and, if possible, simplify.
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40. 5loga — log2 = ﬁog a* - ,009;2
- j Na
- 03 3
41 %]Dgax T 4105,,}/ -3 logux = a* 35_‘; .
% 4 > "esT C
fog ¥ + deg, " = JogX = pus
5y EHoe t0E
- oo ), X
Oga XY Ja y‘f

78NN _ _,_3-/—1-
jo;ax 7 -—IOJ‘ X

42, tlog,x — 3log,y =
ﬂojax s _ /Qogay‘? _

47. log (x* — 5x — 14) — log (x* — 4) =

I x?-sx -14 =J (\(—7)()(}1)’
o X °% " -2) ()
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Given thatlog,2 =~ 0.606 'log 7 ~1.700 | and

log, 11 = 2.095 | find each of the following, if possible.
Round the answer to the nearest thousandth.

55 1ﬂgﬂ<98> - Qoga@?.q?)
- joga;? + /OOJa 4q
= 0.606 + IOJGF??
= 0.606 * Qﬁ";a7

0.606 + 2(1:790)

3.400
00
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THE LOGARITHM OF A BASE TO A POWER

For any base a and any real number x, $6d = !os W
log, a* = x. 7(_‘-'()0 - Lx
(The logarithm, base a, of a to a power is the power.) )
(Fo50>=
A BASE TO A LOGARITHMIC POWER Tou b= %
N

For any base a and any positive real number x,

alognx = x G‘_la ‘S:>Q‘> -

(The number a raised to the power log, x is x.) L%"x - X

66. log, ’" = @713)
69. 3[055432 = @

70' 5|0g_—;(4x—3} = 4)(—3

71, 108" =@

74. log 107F = @
75. log; Vb = Qo;l}’fl @
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