Math 1314 - College Algebra
s?owf\_“Section 6.5 Logarithmic Properties

n
® Recall: log,m=n <= |p = M

Laws of Exponents: Let a and b be positive numbers and let x and y be real numbers. Then,
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N roperties of Logarithms: 1t b,M N are all positive numbers and b # l)zhen GO'F )(x‘)’, H ,F (x)) = lMU
ne
b mlog, | & b =l m log, b =12 k b u log, b = x ablogr — o

X = £\(¥)=£" ()

-219,M M
ul ) =log, M +log, N 2%y m log, [ — | =log, M —log, N
‘{j_(%clogbimm ’ log, M +109, M : (N) : : - |(}1bbx

w log, ME= plog, M ulf log,x = log;, v, thenx = y.
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m Recall: y = b" and y = log,, x are inverses of each other.
Also, (fof ")(x)=xand (f 'of)(x) =x (property of inverses).

x=(fof ) =f(f"(x) = f(log,x) = b~
e=(f o)) =f (W)= (") = log, b P x
/) = X7
Ex: Simplify
@logs1zm @3- Mlog2=mE J=x 7wtz |3 @ log, 4325
M=0 m:=|

g, ()= 1040 +log, N log,, (25)= 109, m-loa, N
x: Assume x,y,z, b are positive numbers and b # 1. Expand

(a) log,, (xyz lﬂob)(.\— ]Ugbl’ + Mﬂbﬁ (b) log, ( ) logb)(-l—- IU%Z' ,o‘jba

NOTE: If an expression is in the numerator of the coefficient of a logarithm in condensed form, the coefficient
of the logarithm of that expression will be jt when the logarithm is expanded.

If an expression is in the denominator of the coefficient of a logarithm in condensed form, the coefficient of
the logarithm of that expression will be _ =~  when the logarithm is expanded.

log(>+ [og, x> — Qo,,,*l Hoayg+lo, )
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(c) log, zt (d) log,, (x*y*z")

219, 3+ 1% X0 log 1 -1odpfy =2 | 2109,X + o,y + F199,2
Z\oa 3+ 2109, X~ log 4 V04,4 ~Joq.2
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Math 1314 Section 6.5 Continued

Iog'LX + 'do‘; lJ 4" 'aﬂ3 ujf \r
s asin le logarit \do‘ X 4—\‘93
(a loglzr ﬁ?@lo&w L( @og (x—2) —Mf@logé
= o4, X - 109, 9" +|093 = |M((x~2’33% )
= \bﬂn, F)* ‘003")

NOTE: If the coefficient of a logarithm in expanded form is I . then the expression in the operand will be
in the numerator of the condensed logarithm.
If the coefficient of a logarithm in expanded form is ~ ., thenthe expression in the operand will be in the
denominator of the condensed logarithm.

————

Ex: Suppose log, 4 = 5.log, 9 = 10 and log,, 7 = 8. Find :’
)= log, ( 2

@log,28= 104 (- 1) = logiF tlog ¢ (b)log;,(

= B+s = log, F + 1047 - "’%‘/
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%ng m pH=—log[H"] = bg[ﬂq—‘ = l"ﬁ EH*] I;

‘q Ex: What is the [H"] concentration for sour pickles with a pH (')\f 3.2? %6‘01 ld)<
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m Change of base formula: Suppose a.x,b are positive and a # 1,6 # 1 Then, log,x = l09 (L'X

Ex: Find (a) log, 52 %3/2 ~ 2 51bb (b) Tog, 16 ”.)wlo
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