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Properties of Logarithms
EQ: What are the properties of logarithms?

Standards:

MCC9-12.A.SSE.3 Choose and produce an equivalent form of an expression to
reveal and explain properties of the quantity represented by the expression.
(Limit to exponential and logarithmic functions.)

MCC(C9-12.A.SSE.3¢ Use the properties of exponents to transform
expressions for exponential functions.

MCC9-12.F.IF8 Write a function defined by an expression in different but
equivalent forms to reveal and explain different properties of the function. (Limit
to exponential and logarithmic functions.)

Product Property: logx ab =logyx a + logx b
Ex.1 logs4x = \0(30\'4 + (09 o?('

\
Ex.2 logs 6= Lw)s(z-'?’)
= (09 32.."' (0%3 3
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Properties of Logarithms
Product Property: log,u + log,v = log,uv

Examples:
1. Condense: 09,3 + l0g,4 + logzk
=109,(34K)= log, 12k

S

2. Expand: IOg1121xy =(09“(3°4-><° \y
= log, 2 ¥ 09,7 +(og, X +log, Y

Quotient Property: logx (a/b) = logx a - logy b
Ex.1 log.xly = \O%O\‘X. — (0%0\3

Ex.2 logs1/3 = (OOABI—(O(%%
=0-|=-1
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Quotient Property:

Examples:

1. Condense: logs5 -

logpu - log,Vv =

logs20 -

(7]
log, —

Vv

Ioggy

= (09 (zg >"(°93 1y

(x+3)
23

(x+3) _

6
=N (x-&-jb ~—n2A-In>

2. Expand: |n

Power P :
Ex. 1 m

log {2}

logy ab = b(IogX a)
S og, 3

Ex. 2 /092\@~3(L0q 1) = 3(2)=

~(09/l’ = b
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Property of Powers: 10g,XY = ylog,x

Examples:

1. Condense:@?g;?'a Logﬂx”

2. Condense: @:9:2\‘= (09 .;2:\ = (Og.,\,lb

3. Expand:"logoXe =5 [oSq-;Q

4. Expand: logs144 = koga(z,q °31)
=(og,2"+0g 52”-
=409, + A .

5. Expand: l0g;32x = (0Q l(f'x)

= log, 2% +(og, x*
= S+ Flog, %

Recommended Steps
EXPAND:

» convert any perfect power # to its smallest base.
e convert any radicals to a power

» deal with expanding top (+) & bottom (-) at same
time

o finish with rolling exponents to front of each term
« "clean up" any logyb# situations

Condense:

e Convert any # term back to logpb*

e reorganize so all (+) terms and (-) are together
 roll exponents to back of each term

 deal with placement of (+) terms (top) & (-) terms
(bottom) at same time
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X oo, + (og x- (09, Y
Y = (0g, F +3 09, X109, Y
2. logs2x&\y =Logs(2->< -5")
= log 2.+ log K+ log Y ™

A
=(00351+ G Loqsx +> Logs\j

49
. log, 3x)2/ —(Og*é

-(Og,, ¥+ log, Y - Log;s log, X
= 2+ log, Y —log,3-2 log X
3y4 9 3 2
4. In =lh 3+ny ~lnW-nxX-nz
WX3Z2
=lnd>+4 Lng—kr\w—Skr\x—Q_LV\E:
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Condense:
1. log6 + 3log2 - log3
= (09 6 +(0g 2°-log >

= (og, ("'37;3 ) = log lb
2. 4loggd + 3logex + loggy + 2logsz

= (Ogb‘:')h' v(ogex% (0963*-(0962:2'
= log, (5" X%y 2" = l0g), (625x*yz™)

3. In13-|n7+l‘n2-ln6
= (n (‘3%) = (n (ﬁ(;_ :(n(-‘%)
3

4. 2 + Valoggx - 10gg5 - 3loggy
=2 (Ogbg -r‘,l:‘ (oqa’x —(0(3,65' "3 (0983
= (0g,8” +log, X s (0985 - (09333

= o9, (E2£7) - Lo, (£2)
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5. logox + log,(x+1)
= (09, [X(x+)] = (og, (x*+X)

Solve:

log + _ In T

1.logs7 = fo?;?; 3

= [ FF
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log?
Change-of-Base Formula: logyt = ——
logb
Evaluate:
1. |Og37 2. |09624
- v 24
N6
= g?d _
3. logg’2 4. log.8

Use properties of logarithms to evaluate
log. 2 =1.441log9,3 =1.75

1)log, 8 = (og 2" 3)log 5 =(og (%)

=3 (log 2) =(09,2" = -1 log 2
=3 (144 _ _lea 2 \=— Lu4
=Y 32_) B (OQL‘ (Og—c'l‘..qq 7

2)log. 18 = (ogc(l 3‘)4) ﬁ)g?.75 — kcgc (%)
=(0g 2+log 3 = log 3—-(0g 2~
=log,2+2l0og> = (09 >-2 log -
— (L"l"‘\*‘l(l.q’SB = (1.35)-2(149)
=144+3.5=4 9y = 1¥5-288=-143




Attachments

Q  Brody_Roll Like a Log.xspf
Q  Brody_Roll Like a Log 2.xspf
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