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A logarithm Is an exponent. [t shows the power to which

a given base must be raised to Produce a given number,

Exponential Form Logarithmic Form
/_\ exponent rgument
n
(base) = n/l\l_)gwer @ 1Og(base) n\_t‘:xponent
Examples:
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(_onvert each of the Fo”owing to logarithmic form.
1

i) 5'=625 2) 127 =506 5) 814=3

Convert each of the Fo”owing to exponential form.

i) log,1024=5 2) log, 12.96=2 %) log, 639 =2x
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Most calculators use two bases:

)

T he common logarithm uses base 10. | his base

is not usua”g written.

e.g. log 1012 — 10g12 ---------- + the log button on the

10 understood Calculator

The Napierian or natural logarithm uses base €.

e~2.71828 T!ﬂe sgmbo] Inis used.

e.g. log,20=In20
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Logarithms using other bases, as in 10g4 25, cannot be
evaluated c}irectlg.

We evaluate using these calculators }33 PerForming a
conversion called the Change of Pase | aw.

]t says ...
log, m
logc m = Changing from base € to base
! log ¢
| 4
old base \new base
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Examp]e: Determine the value of log, 25.

~ 2.322

log, 25 - log25  1.39794
logd  0.60206
s

rom base 4 to base 10
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Determine the values of ...

a) log,42
L) log,135

) log, 320

February 06, 2023



2. Logarithmic Function.notebook February 06, 2023

Roasic | agarithmic Funct
Rule. f(x)zlogcx

As with the exponential function, the base of the

Iogarithmic function must follow the rules:

c>0_,Jc#l

Also, the ar ument, X, must be positive: X~ 0.
g P
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raphs: ecause the basic exponential function has
Graphs: B P

two graphs, so does its inverse, the

baﬂ_ggzg,am:bmgﬁum (y=10gc x)

c>1 Properties
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y-axis 1s the asymptote
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0<c<l1
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T he V-axis is the
asgmptote.

Properties
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Rule: f(x) =alog,(b(x—h))+4

February 06, 2023

Depenc{ing on the sign of 4 the sign of 85 and the value of

C there are eight (8) different Pcrmutations.

x=h x=h
c>1
+ p—
a a
b* b*
ncreasing, riglﬁt of asymptote Decreasing, right of asymptote
X = h X = h
a’ -
a
b b

Decreasing, left of asymptote

ncreasing, left of asymptote

11
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0<c<l1

Decreasing, rig}‘rt of asymptote

b-l-

February 06, 2023

]ncreasing, right of asymptote

x=h

ncreasing, left of asymptote

Decrcasing, left of asymptote

12
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X=histhe equation of the vertical asymptote.

13
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Finc}ing the /ero

F xample: f(x)=-2log,;(-3(x-2))+4

February 06, 2023
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IFind the zeros.

=) f(x)= %10g7 (0.2(x+ 7)) +1

February 06, 2023

b)f(x)=9log§ (%—2j+3

15
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Grapking a Logarithmic Munction.

| ocate the vertical asymptote (h)

Determine the zero (let) =0)

Draw the curve, based on Parameters a b and €

For other Points, choose an X value and determine ¥

using the change of base law.

16
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5log,, (-3(x—6))+4
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( Ise the form: f(x) =log, b(x—h)

-
.
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Example:

ZCFO:
(19.3) 0=log, b(x—h)
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c) ( Ise the other Point to find €.

February 06, 2023
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Examplc:

(-26,2)
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Example: Determine the rule.

x=-1
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: l/ E ’ !I ]//

SO]VC for x.
1) 8=4(2)" +7

23
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February 06, 2023
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Solve forX.

6In2(x—4)+1=19

February 06, 2023
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—2log;s 7(x+5)-8 < -2

February 06, 2023
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Solve the Fo”owing inequalities.

)0.1x—2

2) 4(5) 4125500

February 06, 2023

L) 2log,(5(x+3))-4<8

27
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O 6(4)7+9 > 195

February 06, 2023

d) 10log,(—4x+8)-15<5

28
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Determine the cquation of the inverse function

{:O!"...

a) f(x) =2(3)"" +6 b) f(x)=-3log,(4x+2)-7

29
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Determine the rule of the inverse of the function

1

() =33+

30
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\What is the zero of the inverse of the function
f(x) =—2log, (—3(x —2)) +4

February 06, 2023
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