Logarithmic Functions

Make a table & then graph these 2 functions:
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A LOGARITHM is an LXQone

If y=b', then logby=x.

Note: 1. You can't take the log of 0 or a negative number (y=0) X X %
2. b#1b>0
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Writing in different forms:
Exponential Form Logarithmic Form
1° = ¥ \O 2 ¥=3
U*=1u \oow \Ww=72
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5= a5 loge (2s)= 2
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Basic Properties of Logarithms
For y>0, b#1, b>0, for any real number x...
1. log, 1 =0 because bo = \
2. logy b =1 because w'=b
3. log, b” = y because b\l =\t
]4. b'98>* = x hecause loa, X= loa, X
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Ex).ébﬂn= l\
Ex) logg87= _F
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A
common logarithm is a log in bas 0.

If y=
i y=10%, then logy=x (sameaslog,, y = x).

Basic Properties of Common Logarithms
iet X & y be real numbers with x>0...
. logl=
gl 0 because 10°=1\

2. log10 =1
gm because l\')' 10

3. =
lo%QIOV y because oY= (oY

log x=
4, 10l O.gr x because l

OO}IDX - l%‘Dx
B 10g¥T0= \5a, (b = 5

\
1 _ a\— 3
Ex) log 505 = \ Qo) 0) © = -3
*These can also be done easily in the calculator.

Use M [Coa) buton U
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A natural logarithmisaloginjoase € .

If y=ex then Iny=x. Lo =X
\__/EJ_/ %Q\f

Basic Properties of Natural Logarithms
Let x & y be real numbers with x>0...
1. In1=0 because p%— |

2, Ine=1because ' _- ¢

3. Ine’ =ybecause Y= pY
4, '™ = x because 10} e X= L X
J

Ex) Inve = IWih = 2
Ex) Ine’= ib\wg =5
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Properties of Logarithmic Functions

Properties of Logarithms
MN, b are positive numbers where b#1...

1 ProductRule:\ocsb(MN\: logy, M+ 109, N
2. Quotient Rule: ooy, (M/N\ = (o, M~ loq‘b!\!

\ogy, MY = N 09y, M

3. Power Rule:

Expanding Logs: “B‘r"lwg everyting o P 'QYDLAW:I\ and S{,Parmk‘.

EN \og (xy*) ex) m(%@)

- 1 o\ — -l
=logX + loay® | T n0m v in(@ - Lniy)= An (e )
=(loax ¥oqy| | =@hnx+ Iz bng— bny - 'hint)

Condensing Logs: ! Sernd o Ve “—*ﬁ p— VVYH'Q 1106 O_j CV\.\{)'

V3L xtle by +Sin2 | €X) 4 |og, 21- 210g, ~
-bf\fxg) Ln( v+l (25)

=10 7_31'\ —10a,9
I (g \\V'z:‘f = tog (B _

Your calculator (unless you have the new TI-84+ operating system) w111 only evaluate a logarithm
with base 10 or e. If you need to evaluate a logarithm with a different with a different base........

N

To change base (for those not in common log):

log,,,1|r=::,%r and log,,x=::—:
More examples:
looy, = 1094 ¥
= log > = In¥
94! Lino.4
=0.827] - (7269
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