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4.3.1
4.3: Properties of Logarithms

Laws (properties, rules) of logarithms;

l. log,b=1 \ &e%“’\bt _l_
‘Hn‘l&'- _ﬂo%\ab =\ Or. \O_) =b
2. log,1=0
?
b=
3. log,(PO)=log, P+log, O

4. log, [gJ =log, P—log, O

Note: this results in log, (é] =-log, 0.
5. log, P" =nlog, P
6. b =p

7. log, b" =

log, x

og, d

8. log, x= (Change of base formula)

. . Inx
Note: this results in log, x =—.

Ina

FroP @

E
Example 1: Simplify log, 56-log, 7. ) -003 - “0037_9‘ :T;\]
Joay, 5o - Jegs1 = Qogl

(€

‘LQG—E&,Q* 9 = fag Yo = gt -3

Example 2: Simplify log, 4 +log, 9
S
ﬂo%mA-* Qoam

Example 3: Simplify log50—log2+log4.
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Example 4: Simplify log, 8".

2log, 3

Example 5: Simplify 5 . &90%53

Gln 2

Example 6: Simplify ™.
PP g B
- e =2

Example 7: Simplify log, {%J X

Errors to avoid:
log (x+y)#log, x+log_ v
0g X
2E: 2 log, x—log, v

log, v

(log, x)* #3log, x

Putting the properties together:

Example 8: Use the properties of logarithms to expand the expression as much as possible.

log, (x(x-+ 4)) Jofb(q((i*&\) - hQacg,J(nh + Jogy C**”V) k—?m;@)

Example 9: Use the properties of logarithms to expand the expression as much as possible.

W

() LD - 1) T ®

€
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Example 10: Use the properties of logarithms to expand the expression as much as possible.

In[a}—bsj = (a&;b — &v\ (Cl&-) %—" ?{a&:@
- ﬁl\.\&+&\“\}> f@mc v led >

Jpo\-\-'_ih\()j) ' ( J«\d\
o« 0o - e~ %ed |

Example 11: Use the properties of logarithms to expand the expression as much as possible.

o 25] = D (5o WD
XT = I L,-L-\-"D\ ‘DMQ‘*-\-')B(_'/\—’)_\)

i JRCTTN - LBHD* Jw(x—l)‘&
= \dn (x4 — JNCTIRS N (e~ 'D:)

Example 12: Use the properties of logarithms to expand the expression as much as possible.

lom{ (1_‘;;\]/?} = &O‘J‘“{ N Z“::D\ («Lﬂ—\%‘\
)——_,umc& (%-3) - Joca L"“ﬂl

Bog (LD — Jor
Jlmﬂl)m G\‘jJ\ — lz‘ J“"’d\b CXV@

Q)

Example 13: Use the properties of logarithms to expand the expression as much as possible.

(x=3(x+9)"
x'(x—10)
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Example 14: Rewrite as a single logarithm with a coefficient of 1.

log, x+log,2 = 0,33 ('1’*> i
R

Example 15: Rewrite as a single logarithm with a coefficient of 1.

log b—clog, d+rlog_s
v

= Jogdbo - luj N &+ 901}_\9 ?ﬂ: Z\:‘:%A)J_oid}A
P |

Rewrite as a single logarithm with a coefficient of 1.
2Inx=5In(x+1)—LIn(x-3)

Ja - Mn L1+\\§ l\'\C‘k—’o\
}“ D " b{_-&-“ + dn —?Bl]
dnr - «Q“U*Aq h:% 3

=

\

Rewrite as a single logarithm with a coefficient of 1.

%[3 log (x+2)—2log,(x—1)+log, x—4log,(x—7)]

Example 16: Rewrite In60 so that it contains only logs that are being applied to prime numbers.

N 0 (1053) = ek v SaDe A3 Lo
Jnldy 5n (F15°3) ol ezl

203
p o (fno\ = Mn(32.5.2) = 2ad e A £ 450D A-,; -\3
Example 17: Rewrite log 72 so that it contains only logs that are being applied to prime numbers.
N S ooy V1=
=\
Dog, V= dog \1 1

A Jen01= Joge\1 DU g
Example 18: Use a calculator|to approximate log, 17 to the nearest hundredth.

Cw@i“ o VT

J)ochq_\"" aresh A.0814( 2 24

,Qo%
90‘8 *= ~iA.08“5 ‘
A "\\\5 iwm\‘»ll) one L _,QD \’, A, 0O
o- & & Ofam'l /L———@
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On 4k acud o Bk o Jogaten F o e
’m_'.__ M\ e o 9] o " LJ@](JU('J WL Hh 43.5
()@HP - Lf /\oﬂsf Hhu..au,

Example 19: Use a calculator to evaluate log, 12 to the nearest thousandth.

Jog 1= 22 i a7 |

N_}.Hu - D:ll\ \ = L - N

About calculators and books: o\ - &“ [ N
rE) =
e Most calculators and some books (including ours) use Ja {}7,_-]\ ~ 05389

o In for natural log (base €).
o log for log,,.

* Some math books (usually very advanced ones or those from other countries)
o use log for natural log.

o That’s all. Logs of other bases are useless.

e Some books (this is my preference)
o use In for natural log.
o use log,, for log,,.

o never write log by itself (too confusing!!)

4.3 Page 6



