Precalculus — 3.4 Notes
Properties of Logarithms

Memorize thefollowing:
Definition of Logarithm: y=log,x < a’ =X

Properties of Logarithms: For any positive numbers M, N, and a, where a#1 and r isany real number:

log,1=0 log,a=1 a%M =M log,a" =r
log, (MN) =log, M +log, N log, M" =rlog, M
Ioga(%j =log,M -log, N log,M =log,N = M =N
Change of Base Formula: log, M - log, M log,M = logM log, M _InM
log, a loga Ina

Examples: Find the exact value of each expression. (Do not use a calculator).
a) log, 0.6 b) 5°%° c) log, 77 d) €2

-3.2 3 -1 | R

Examples: Use the change of base formulato evaluate each logarithm.

a) log, 9 b) log ; 7 C) Iog,,x/é
_,‘34_1_(,(,’."‘.1 log * log (5 =/p. 4
log & In U ’l’fa"g @ log T
|22

Examples. Use properties of logarithms to find the exact value of each expression. (Do not use a calculator).

a) log,18-log, 3 b) 5'°956(+";957 c) logy 8(logy9
|'ﬂo o7
12) _ _ 9
1050(3) = loga(a -m 5l=,.4a:@ Chmﬂc—n;-&se ,%:’2/ ’(jr?
Loﬂba - ‘Z:T% (n9
n3

l0g59 [Sﬂ

Examples. Write each expression as a sum/difference of logarithms. Express powers as factors.
AP &S POWETS &6 T

a) 097( ) b) In(xex) DT\ J
rop oo
5 foﬂ4>< lwx + ne* c_xponer\'l's

(n(X) + x
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Q) |ogz(b%j, a>0, b>0,¢>0 d¥In {
loga 2 — (oga(blf‘—) 2 [
L) 3
%Em—m(x -]

(Oﬂaa - (m-l— (Dﬂn C-) leg;krit:
llb'bn a — 2 (_Dﬂz b— (.Dﬂiq % [ tn (=) = L [[Geei)x- ﬁ]]

g [?- W - = [ Gad) + \v\(,:—n_j—_\

Diskribute & # Mat-h\le

g\n (x-4) - % wix+)— 2 inGx-1)

Examples. Write each expression as a single logarithm.
b) Iog4(x2 —1) —m

) 3fog, '+ @log, v*
|og‘.,U “\0@6 [ogq(xq-lj"log.,(ﬁlf

l°9“< ) g (C220)

(94 (mo)

) |og(x ~2X- 3j (X +7X+6j d) &fiog, 3/x + log, (9x) ~1og, 9

X+2 Il
_gllﬁ'l\ 95(7)" +log>(3¢") ~logs 7
[ij (% +9)(%—9) (x v,)'-"_x'-*
_(ﬁ%gig— J (695 %" + (0g,(2%*) - (09,9

0 %‘ -
* (o (((;;;((frg awm) ogs (55 >

X
(0q (@Xa) (x+(,3
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log (X"’“YJf fog G‘“*D
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