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Math 1310
Section 5.4
Laws of Logarithms

The laws:
YOU MUST LEARN THESE!

If m, nand b are positive numbers, b =1 then

1.

log, b=1 b ! = lo
O
log, 1=0 iQ = \

logy, (PQ) =logy, P +log;, Q rofj& KC;( = (L%ﬁ( Lf‘%y

log;, [g) =logy, P -logy, Q Qog (é—_\ < Qdf 3"’@97 2

=0 - 209, C
log;, P* =nlogy, P S _ 07
= R
ﬁocr , 3 S log,
blong -P o
P .Q/V\& = D
|Ogbb =P Q/Y\- l% _ Ijl
(Change of base formula) €
log, x = logy, e
" logya QO 5 ¢
Note: this results in Inx - q'l
log, x = —
Ina

Examples using these properties:
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2Errors to avoid:
log, (x +y) iM KCCJ (X\/ﬂ "/LCX/)( Hﬂc?
5o, :

(log, x)° # 3log, x Lo 7' 6\(?)(33
B3
Using the properties to simplify logarithms ( Zoc, QK}

Example 1: Simplify each logarithm

log,(32) = Q,Oqa(:,ls\ = 5 Q}&&ﬂ’?

logg9+loggd = QO% G (6{‘ LD = Q}Oﬂb(:}gtoa%(éz):&
o2 rulde pes T
Iog4(96)f_jlog4(6) = 0077_& (% Ziocf%(\O\“’ﬂa?q(ql):l
'Ogs(s—llj = Qozb (g1) = — Qo% (3%3
- 4
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Separating One Complicated Logarithmic Expression:

Example 2: Rewrite the expression in a form with no logarithm of a
product, power, or quotient.

ot = Log (A log, (k)

Example 3: Rewrite the expression in a form with no logarithm of a
product, power, or quotient.

log— log(3x) = Q’O‘T 3 J(’de <

Example 4: Rewrite the expression in a form with no logarithm of a
product, power, or quotient.

(%) = I (ab®) <da( ™)
~ | @ ) - Tt
:@w(aﬁ + Bﬂ/w(bi(_);;)%c+o/‘\aj

= ma FIb — Unc—Ind
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Example 5: Rewrite the expression in a form with no logarithm of a
product, power, or quotient.

I093£;2+_54j = Qo73 & +5) - ﬂo?j Cx’l—ﬂ

(2 —) = (x+2)x-3)
= log_(c+s) ~Jog,) (<)<

= /éo?z (><+53 — QO?B (><+2> ’jO@&‘?-)

Example 6: Rewrite the expression in a form with no logarithm of a
product, power, or quotient.

s - log L0t )]
— Log [6e3) e/

:_Bog &'ﬂ + f(;j (XHSJ —E09 (x-—3> Jrﬂ%z((mﬁ
:[& 007 X pog (><+W ‘““‘Zﬁog()(_j) +q ﬁg(x{:?
= QﬂOﬁ X on (x +{> — Qaﬁ&uﬁ_—#ﬁﬁ 6@7)




M 1310 5.4
5

Example 7: Rewrite the expression in a form with no logarithm of a
product, power, or quotient.

oo 557) = dog (1) — Logf)
= @o (D)D) = Lo ()

i 7
= Qoq.7 (x +1) 3ﬂo%7<

Example 8: Rewrite the following so that each logarithm contains a
prime number.

005 = log (5.7) = S Ho ]
ogi00 = Log (87 x6) = fog (27) + Lo (S
100 = (0 % (0 2 Log, fog,

= OXZT XIX& =) x5

Combining a sum of logarithmic expressions:

Example 9: Rewrite as a single logarithm.

= Joq,(x°2) = fog,(3x)
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Example 10: Rewrite as a single logarithm.

|09(x2 16) log(x+4) — Q%Cj [(K IQ]

" Loy RS

= Zog) (X "LQ

3
Example 11: Rewrite as a single logarithm. Q,m)( = 30~

2Inx -5In(x+1) + 1In(x 3)

= Q/V\,(X"‘) ~ Q/’\[(X +)S] + QMI(X‘G)J
= O (™) ()/V\[[X+I>J¥Q/n(\f?>

) @K[ ()u—\)] JFO/K(JXT/)
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Example 12: Rewrite as a single logarithm.

3logs (x +2) —2logs(x —1) —2logs (x - T7)

- ﬂo%uifxm)i] — ﬁogs[( ~f)j“"/c%[x—’;\
= ey, [(x hﬂj — E%E/ _ ,)’j £ ﬁ%_((x- )
[075 I[X“L“ﬂj = [ 507'5_ [Cxw/f‘(x-?) }
Pogs [ e %v-]
In(w3)ln(A6) .
- @WLQS. pfj — @w(ﬁ@
= Pn (AY) - P;n(f‘@

* [—%—j - (A7)

= A A
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The change of base formula:
Why? The change of base formula is typically used in three situations
- When an expression or equation involves logs in two or more
different bases
- When we want to evaluate a logarithm on a calculator and need
to convert a base to base 10 or base “e” to use our calculator.
- Many more advanced formulas in math are given in terms of
the natural logarithm, so if our equation is in a different base,
we need to change it to the natural logarithm to use the formula.

Example 14: Use the change of base formula to change log, 17 to

natural log.
D [T

bog , 17 = |5,

Example 15: Use the change of base formula to change log, 12to
base 10.




