9-2: Properties of Logarithms

| can understand the properties of logarithms and use them to simplify logs.

| can apply multiple properties to a single logarithm.

fof;(p 2= P2
(b =30

Find the value of each logarithm without using a calculator.

log,7=x) =L,
| Og@ 777

2. log 18 ~ |

3. log,l=x <O
‘\

X
7 =
4. log,1 = O




log 1=0
ng'\ .

loga qa= lj
R or

Evaluate a 5

bas<e
log.1=0
log, 4 = |

0
Inl = O
logl0 = |

Evaluate the logarithm:

1 logBN =X 7 /

2. log5(58) -8

39

Without evaluating, predict what the following logs equal:

3. Jegs2 = | O

* log, 20" = 7




Inverse Property of Logarithms
If band r are positive real nugbers, with 5 = (), then

Evaluate

fog4' = 3 tae™ s -0S

Recall: p*=¢qg) & log,a = x

How would we Wwritethe following exponential as a log?




Inverse Property of Logarithms
If h and M are positive real numbers, with b # 0, then

log,, 20’ yg}) @ _ M
Evaluate 5
V0 ¥y

1242 = (7 192 = 0.2

Exponent Rules Review

5
2= 2222220272 = f* _ 29

r_ 12902 ,
2 [2f2p -2

@)= (2:22)(222) (222)(212)@272)
=Q7"=0"
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Product Rule of Logarithms
If MN and p are positive real numbers, with b # 0, then
log,(MN) = log, M@logb N
A

AP YA
Which exponent rule is this similar to?
245

23.23__ 2 -28

Why would we want to be able to split up a logarithm?

Write each of the following logarithms as the sum of logarithms.
log,(5-3) In(6z)

Xoﬂz(a)+foﬁz(5> ﬂy\((ﬂ)a—j,\( Z>

log,(9-5) log(Sw)

fo () +hogf) ) Ao} hon(®)




How do you predict we would write the
following logarithm as two logarithms?

logﬁ(ﬁ): 10\% M ‘QODbN

Quotient Rule of Logarithms
If A, N and p are positive real numbers, with  # (), then
M
log, (F =log, M —log, N

logz[gj - Ifg 562 2;) log(%) < ij(&D ‘%J(S)
(5

9
lo — |=
g7£5)

103_)(‘?) — ,ng_, (6)




Write the following as the sum or difference of logarithms.

( expand +he \ojan’-)—hm)

o8 ) < Lo, (4) + o 8) - fon ()

| 3m
og3(7) =1093(2) +og,(m) ~10g(n)

log{%): {033(00— ,033(3)“ I@Z(P>

Show that the following logs are equal:

log,(4F=3-log, 4
ﬁ%z (4°)
f032 (4-4%)
1032 4+ Log, 4 +log, ¢ = B'foﬁzﬁ[




Power Rule of Logarlthms
If M and b are-pesitive real numbers, withp = (), then

Use the power Rule of Logarithms to express all powers as factors.

61[0;35)3 @3 (- Inx
- XO
o~

0g,

o9

o))

s l-(oijzCJ— @ - 6/@ b

Expand the logarithm.

}wz'ySQ/\B log[IOOx] i
Jy

log, X+ 09:
l‘fojz“ B'Iszj 103 10D 4 QO

log.(@b)  fog 100+ foq x -_(_5}03 ;

/(Oj?ﬂ ’ 40(?3 m {_\/;




Write each of the following as a single logarithm.

log,3+log,12 = ﬂoﬂb(%"’&); QOj (%b)

b
log(x—2)—logx- ij (X:_Z)
log. x— 3@ 103 5<23) Qo\ji )

log(x—1)+log(x+1)—3log x

Rewrite and express in terms of aand b
given that a=In3 and b=In4

In12

InN16




How do we evaluate logs in a calculator??

%ge of Base Formula Y
Ifa#0,b#0, and M are positive real numbers, then
log, M
10 — gb

-—

which means:

fl
M InM
log, M = e o

~g loga Ina

Use your calculator to approximate the following:
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