Exponential and Logarithmic Functions Lesson #6:
Laws of Logarithms

Warm-Up #1

Evaluate the following.

i) log,16 + log,8 ii) log, [(16)(8)] = \003 3
§ +3 <] .

What do you notice?

=7

Warm-Up #2

Evaluate the following log equations

i) log,16 - log,8 i) lngg% : \DS
4 -3 =\ .

What do you notice?

Product and Quotient Laws of Logarithms

Warm-Ups #1 and #2 are examples of the following laws

log ,(M x N) = log , M + log ,N I'he Product Law The Iaws of logarithms
M are identities which will
lnga(‘?) = log, M - log,N The Quotient Law be proved in Lesson 9.

These formulas are NOT on the formula sheet

Class Ex. #1

£

Evaluate the following using the product law or quotient law.
| U log L - los 2
a) log,12 - log,3 :\ = =l b) logg9 + loge8 — logg2 :.\0 1 - : 2%
g 23 =03 =l 269 + logg8 — log 9. °jL’ %,
=7 log3 _ o
)

¢) logs10 + logs75 - (logs2 + logs3) d) log,2 + log,3 - log,6 - log,8 )

06 ’l\-\o 3 = ((oﬁﬂ» \—\03

log\s%o < IO%SI’AS =3 (\0‘)
- \oc) 43 \05 103 -3
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128 Exponential and Logarithmic Functions Lesson #6:  Laws of Logarithms

Class Ex. #2

The expression log,x + ]ngg_x - ]nggx —log,y is equivalent to
3)

A. 2+logy - \0() \0(3 2t + \03
2 Qj—t/ 1

B. 1 +logyy [
C. 2-logyy At - 'X 0
D. 1-logyy [0(3 3 ﬁ 39-73

Class Ex. #3 Evaluate.

= los -1 -
= \63) %a.j ;l lo5 3

g,:\

=3 a) ]ng315+]ngal4 log,105 b) ]ng4.. +]ng4[ ] ‘ ("Dq -3
) \ (4)
20 -l 15 = o T A d ] gy 0 g e Y
by 20l 05 <0y S
:l“)q o i
Complete Assignment Questions #1 - #3 2| > |
%,
Warm-up #3 *xl e =

Show that 2log;x = logsx?.
W \Dﬁ 3>( * \033
lloo)ad lot)aoﬁ
L9 85

The Power Law of Logarithms

Warm-Up #3 is an example of the power law of logarithms.

log, M" = n log M The Power Law

This formula is NOT on the formula sheet

ClassEx.#4 || Use the laws of ]ngdrithms to evaluate each of the following.

a) ]ngalq ]ngglj b) 2 ]ng S+2log2
™ uu_l 43 log5* »\oga‘
‘4 on 3 \og25 v log
= locon q. 0% " lo‘b 00 = 2
< log, 3 = \0(5; =| - ; !
¢) 3log x - log x* d) log;— - lo(f) 'y ..105
:loosoc"‘ - 1051'3 81° 3 \3 [ ° @'9
N 2 : log(&) = "js a
:\0§| =0 '(053 B 032.
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Exponential and Logarithmic Functions Lesson #6: Laws of Logarithms 129

Class Ex.#5 || Simplify the following.

0 h =
a) logg6" b) Glosen {{q\ace . loﬁ(‘ Y
Y
- nlog b b? o
° Ql l°6 n n
L}
) S0 © o
= N \ 39 L
= f\(() =1
( @ Class Ex. #5 is an example of the following logarithmic identities:
= : *‘ . lngbb” =n and - blng},n =n *
2 These identities follow from the fact that the logarithmic and exponential functions are
inverses.

Class Ex. #6

£

Write the following expression as a single logarithm.

log B + log D - Slog E — logA” + %]ngA N
. i - ~
. \\oo)’: *::o)(g ¥ ‘a~ (:lo)ﬁ (15(05: [:3#
3 ¥ * E
oq () i o9 6Ot'j ¥ 109

) L
1.9 < oy AZ0D -~ \%k E 4
s ! AEBD T, ACLD
Fre a2 = \0‘5 A?.Es = €5

Class Ex. #7

Jf, 1

Write the following expression as a single logarithm.

3 Y - L
> (logyx + Elﬂgbyj) - g(lﬂgw’x +log,y )

)
?

3kt b %
-1\0% + %lo(jblﬁ kl& \oﬁb:x," v ii\osbﬁ

3_x$=a‘l:\g_ 3 X ) ) 1,1 L)
PO B = . 1L o 338 33Tg
\wsb Hoa‘b‘b (loc)ml +lo3bb> ? 23w
Aom !
i |o x&b _ \0 x‘l(jb
) Sb % o
Y 0%

n
<\¢
<~
]
kN
[

. «
‘bﬁb?l‘b%‘
i %
= \c@bot )

Complete Assignment Questions #4 - #14

1
~
)

o=
>N =L

Copyright @ by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.



130 Exponential and Logarithmic Functions Lesson #6:  Laws of Logarithms

Assignment

1. Use the laws of logarithms to evaluate each of the following.

7 .
a) log,4 + log,8 b) ]‘324[?] - log,56

I
¢) logg® + logg8 — logg2 d) log 2 +log 10 - log 3

2. Use the laws of logarithms to evaluate each of the following.

4 2
a) lngg[i] + log,768 b) log8 +log 5 - log 3
1 1 :
¢) log3+log4+log 5 +log r d) logs3 + logs2 - log{27 - logs6
| _ o 1)?
e) logy9 - log;| 3 f) log,(2°) + log, 3

g) log,1 +log,1 +log,1
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Exponential and Logarithmic Functions Lesson #6: Laws of Logarithms 131

3. Which of the following are true and which are false for logarithms to
every base’!

a) log2+log3=logs b) log3+logd=1og 12 ¢) log8=1log4+log2
log 8
d) logl0+log 10=1og 100 e) log2xlog3=1log6 ) log 2 =log 4
7 -2 5 ]ﬂg 5 . |
g) log3 +log3 ™= =0 h) ]ng3—]ng3 i) ]ngg——]ngﬂ
4. Use the laws of logarithms to evaluate the following.
i L
a) log, /16 b) log; 27-
5. Write each expression as a single logarithm:
1
a) logx-3logy-2logz b) 3 log, p+3log,qg- 4log,p
6. Simplify the following:
1
a) log2+2log3-logl8 b) 2log,2 - 2log,4 - ]ng_;z

7. a) Show thatlog 81 =4 log 3.

log 81

b) Hence simplify: (i) log 81 - log 27 (ii) log 27
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132 Exponential and Logarithmic Functions Lesson #6:  Laws of Logarithms

8. Which of the following are true and which are false for logarithms to
every base?

2 3
a) log 52> =-2log5 b) ]ng4=§]ng8 ¢) log 2?=Z]ng 81
1 11 1 log /2 1
d) 3 log 11 =log 3 e) logs= > log 10 f) log /8 =3
1 _ —
g) log 5" log5=-log25 h) log2-log /2 =log+/2
_— 2 3 4
9. Which is the greatest nf§ log 1, 7 log 1, 3 log 1?7
10. Simplify the following:
1 L L]
a) logx® -3 logx+log < b) logx? +logy? - 7 logxy
Frd l l 10
¢) logyy/6 - 5log,3 d) 5log;ol10 + 3log;y/ 10
5 2 1 3
e) log,a +log.a -log.a f) jlngza - Slog,b - g]ngzc
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v+ 1

g) log,y™ ™ +log,y™* "~ log,y* 77 -2log,y

11. Simplify.

a) logss’ b) 10t ¢) Ine* d) log.c'

(vﬁ lnge.l?)(,.”,’? lngﬁl(:)

/™ logel2
V2 &

E} e]tl_.'r f} (5]02,53)(5]0353) g".',}

i : I : )
hél;glig}: 12. The expression 3log 4 + log 8 - z]ng_1 16, where x > 0, is equal to

A, log 384
3

B. E]Dg.ISIZ

C. log256

l l
D. E]Dg"[i)
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13. IfX>0,Y>0,and Z=X"Y, then logY is equal to

A. 3log X - logZ

B. logZ - 3logX

C. log3X - logZ

D. logZ - log3X

umerical logad15
RGO 14, The value of —— to the nearest tenth is
3108.2";". 5
Answer Key
1. a)5 b) -2 c) 2 d) 2
2. a) 10 by 2 c) 0 dy -3 el 3
J.a) F by T c) T d T e} F fy F
4 3
4. a) — b) —
: 2
3
. v \ q
5. a) ]ng[ ?1 b) loga—, 6. a) 0
\"I < f)T
7. b) (i) log3 (i)~
8. a) T by T ¢y T d) F e) F f)
Y. none because each of these equal zero.
I . 4
L0, a) 0 by O ¢l = d) 2 e) 1 +logea
|
g) —2loggy orlog,—
¥

1. ay 7 by 6 c) 4 d) ¢
12. C 13. B 14. 9.0
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