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The Logarithmic Function

JOB

AGENCY

A Logarithm is written in
the form log »a, where b is
referred to as the base and

a is the argument.

Sorry Sir, but “impersenating a lag"
is not a very marketable skill...



Example

How many 2s do we multiply to get 8?
Answer: 2 x 2 x 2 =8, so we needed to multiply 3 of the 2s to get 8
So the logarithm is 3

How to Write it

We would write "the number of 2s you need to multiply to get 8 is 3" as
log>(8) =3

So these two things are the same:

2xXx2x2=8

\‘/ log>(8) =3
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Logarithins

- 1g the tnverse function of an exponential function.

- represented by the loganthi ¢ syinbol

- lL‘r_*:_{I

- these functions are defined by equations of the form ¥ =108, X, where

gx0and a=1.

Exponential Form

Logarithmic Form

x=a’ iswrittenas...  y=log,x € readas .

may, “the base g to
the esponent p1sx”

Fhe geaph of an cxponential function,
¥ = a*, 15 shown below, This graph
will be retlected m the line )

(Sce the praph to the nght)

gy

_ “logofrtothebhasea”
may, “y is the exponent
to which you raise the
base @ to get the
angwer x.”
since y — o s reflected in the line

¥=x §¥= o' becomes x - o', This
imverse funclion Jdescribes oerlain
acientific work.
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- rernember thatl oganthms canbe written as exponential s because they are

inverses (opposites) of each other.

x=a’ < y=log, x




Exponents to Logarithms 5 3‘3
X7 (8])"
Ex) 6% =216 ) \1_1 90.52 = 0.25

5= loge Rle) §7bgg(9) Q= |02

d) 1 e) 5
Ly (x—3)=2

“ log ?(% ) 2= 103 (%)
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EXAMPLES...

exponential form logarithmic form logarithmic functions
x=a y = log, x These are functions
Say, “the base g Say, “y is the exponent defined by equations
to the exponent y to which you raise of the form y = log, x,
isi 6. base a to get the answer x.” wherea > O anda # 1.

Example 1  Write each of the following in logarithmic form.

1
(a) 32 =23 b) 273 = (€) x = 10*
= 32
s-zl BE

Solutions...

When writing logarithms or evaluating expressions involving logarithms,
you will find it useful to bear in mind the equivalent exponential form. .

' |
ix-—-a”q—ry—.:log,,le

Important skills for working with the properties of logarithmic functions
are established by examples like the following.

Example 2  Evaluate each of the following.
(a) log,e 100 (b) log, 64

Solutions...




Evaluating Logs

Step 7: Set the log equal to x
Step 2: Write the equation in exponential form (x = a”)

Step 3: Find x

lg
Ex) a)logio(100) :X b) logs(64) = K

100= ‘Ox (OL( - Q\%

|O‘2: ’ 0\' a\cp - X
Y= 3



Evaluate each of the following:

1. logs (81)= X
3% §
X=4

log, — = X

125

S 5?5
X3

2. —3_1 og. 81

'4 - 9|

kS 6107
)-(ﬂ
‘-‘-_q’/m

4. log, 8./32=X
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Solve for x:

"log 516=x "2 =log,x

c)

>
3

=log 32
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HOMWEORK...
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