Exponent and Logarithm Laws

Product of Powers is the Sum of Exponents / Logarithms

a™xa" =amm log,(x) +loga(y) = loga(xy)

Example Example

52 x 53 = 523 =55 = 3125 loge(4) + loge(9) = loge(4 x 9) = loge(36) = 2
Example

log,(48) =log,(16) +log,(3) = 2 4+ log,(3)

Quotient of Powers is the Difference of Exponents / Logarithms

m _. n _— am — m-n x
a” +a" = P a log,(x) —loga(y) = log, ;
Example Example
8
7 500
5= 7875 =73 =343 logs(500) — logs(4) = logs - )= log<(125) = 3

Example
9
log; (Z) = log3(9) —logs(4) = 2 —logs(4)

Exponent / Logarithm is Zero - Power is One

a®=1 log,(1) =0
Example Example
120°=1 log,7(1) =0

Power with Another Exponent is the Product of Exponents / Logarithms

(@™ = a™" loga(x™) = nlog,(x)
Example Example
23 _ 92X3 _ 76 _ — 2y —
(2% 2 2 64 log,(9) = log,(34) = 2log,(3)
Example Example
8° = (23)5 = 23%5 = 215 = 32768 log,(64) = log,(2%) = 6log,(2) = 6
Example Example
16>  (4%)* 4* 21loge(3) =loge(32) =loge(9) =1

44 T 4+ 44



Products and Quotients with Exponents

(axb)™=a™xp™ (a)m _am

b/ ~ bm
Example Example Example Example
(B3x5)2=33x5% 222=(2x11)*=23x113 /5\? 22 4 24*  (24\* |
=27 %x125=3375 =8x1331=10648 <§> =§=§ ﬁ=<ﬁ> =2"=16

Negative Exponents / Logarithms are the Reciprocal of the Power

B 1 B 1 1 log1(x) = —log,(x)
al=- aM=—n ——p=a" g, (;) =log,(x™") = —loga(x) a ¢
Example Example Example Example

-1 -1 3 3 -2 2 2
4 1 1 4 _°_ _ 2 3 3 9
1 4 4 1 i 3 2 22 4
Example Example Example
1 _3 1 16 9
logg )~ —logg(5) —3logq1(4) =log;1(47°) =logy, o4 —log, o) log, 16
Fractional Exponents / Logarithms are the Roots of the Power

1 m a n n ( ﬂ) m 1

an = i/a an = Va™ = Ya)™ loga(\/a_m) =logg\xn) = n loggn(a) = —
n
Example Example Example Example Example

1 1 1 1 5 37=5 3 3 1

92=(3%)2=3 85 = (2)7 =2 83 = (V8) =2°=32 logs(V27) = log,(32) = > logo(3) =3

Change of Base

There are times where a particular base of an exponential or logarithm is needed.

You can change the base by manipulating the exponent and logarithm laws.

Specifically, changing the logarithm base to 10 allows logarithms of any base to be evaluated on a scientific
calculator.

a* = pUogpr(@)x log..(x) = log,(x)
B Togy(a)
Example Example
213 — 11310g10(2) 5 13913 log,((8192)
log,(8192) = IJ;W
Example

logy0(b) % log;0(c) % logy0(a) _
logio(a) logio(b) logyo(c)

log,(b) X logy(c) X log.(a) =



