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Logarithms

Logarithms are mathematical operations that tell you how many times
a number (known as the base number) should be multiplied by itself to
become another number. For example, log,8 =3 (2 X 2 x 2 = 8).

Logarithms can be thought of as exponents or orders written in a line.

The laws of logarithms are useful in evaluating log expressions.

(1) Addition « Multiplication
Adding logs with the same base can log,/A +logy,B =log,(A X B)
be simplified through multiplication

(2) Subtraction « Division a° e
Subtracting logs with the same base can log,A — log,B = log, (_> _ 09«
be simplified through division B/ logxP

(3) Index < Multiplication
The index of a log can be brought down log,(A”) = y X log,A
and be written as multiplication

Log of 1 (reégr)dll_egg oclzft)g-se) equals 0 log(1) = 0
(5) Log of base log,x =1

(6) Identity log, () =y

(7) Identity x100:) =

(8) Natural log log, log.A = InA

Log to base e converted to natural log (In) log.e =Ilne =1
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The natural logarithm is a log to the base e, where e is an irrational
constant with a value of approximately 2.718 (2.7182818...).

We use natural logs to find the inverse of indices with a base of e.

EXAMPLE 1: log,49 EXAMPLE 2: log,3 + log,5
log,49 = log,7* log,3 +log,5 = log,(3x5)
= 2Xlog,7 = log,15
= 2x1
= 2

Instructions: Evaluate the expressions below using the log laws.

log;6 + logs4

logip1

log.e3

8logs52

loge6

log,6 —log,?2
log,4

log,23
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1
3 log,8

J logs49 — logs7 logs9

J —4logs57 log,8
30932 %log416
logs7 + logs6 log,49
9log,.e’ 5loge36
11 x 7%979
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loge30 — loge5 log,256(log,144 — log,16)

—~3l0gs25 X >10g3169

log;64 — log;16 log,9 + log,8 — log, 6

log,56 — log,7 log,64 + logs216

log,16 + logs27 ~10g;27 — 3log,49

13109135 x Jog,8 %109381 - §10g7343

logs125
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Logarithms

Logarithms are mathematical operations that tell you how many times
a number (known as the base number) should be multiplied by itself to
become another number. For example, log,8 =3 (2 X 2 x 2 = 8).

Logarithms can be thought of as exponents or orders written in a line.

The laws of logarithms are useful in evaluating log expressions.

(1) Addition « Multiplication
Adding logs with the same base can log,/A +logy,B =log,(A X B)
be simplified through multiplication

(2) Subtraction « Division a° e
Subtracting logs with the same base can log,A — log,B = log, (_> _ 09«
be simplified through division B/ logxP

(3) Index < Multiplication
The index of a log can be brought down log,(A”) = y X log,A
and be written as multiplication

Log of 1 (reégr)dll_egg oclzft)g-se) equals 0 log(1) = 0
(5) Log of base log,x =1

(6) Identity log, () =y

(7) Identity x100:) =

(8) Natural log log, log.A = InA

Log to base e converted to natural log (In) log.e =Ilne =1
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The natural logarithm is a log to the base e, where e is an irrational
constant with a value of approximately 2.718 (2.7182818...).

We use natural logs to find the inverse of indices with a base of e.

EXAMPLE 1: log,49 EXAMPLE 2: log,3 + log,5
log,49 = log,7* log,3 +log,5 = log,(3x5)
= 2Xlog,7 = log,15
= 2x1
= 2

Instructions: Evaluate the expressions below using the log laws.

—18logg8 2log,4 — log,256

410946 x —4 loge7 + loge5

logs42 — logs6 logg64 + log,32

—logs125 + 4 6log,49 — logs125
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log,32 —log,8 3log,49 + 2logg36

loge216 — log,49

logg64 + log,1,1000 logs13 + logs3

15 —log,64 log,12 + log,2 — log,6
log,128 log;81 — log,256
logs625 logs125 x 60967

—2log;81 — 4log,8
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—4loge216 + 15 —10g1¢10,000 + log;243

logg84 — logg14

log,0,10,000 —8log,512

log3130 — logs5 7109716 - 2l0g,e?

log,1024 + log,32 logs625 — log,343 + logg512

66log,;9 = 30934

5109512 x > 10g;343
2

logy729 + log, 64
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