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THE NATURAL LOGARITHM section  to
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DEFN THE  NATURAL LOGARITHM OF  ×

,

USE LOGARITHMS  TO FIND SOURDONS To WRITEN ln ( X ) 15 THE POWER OF  e  NEEDED

EXPONENTIAL  EQUATIONS TO GET To  × .
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FURTHER

. .
 IN  GENERAL

,
FOR ANY AYO , WE HAVE : ( NOIE : MANY ISSUES YOU MAY HAVE HAD

WITH LOGARITHMS IN THE PAST CAN PROBABLY

10g of × ) =y 57 aY=× ( BE  FLXED BY REMEMBERING  THAT A

( LOGARITHM IS AN EXPONENT AND µ
T

"

logbaseaofx
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( lnlx )=y c→ e×=×
*  see fact @ end of notes UL -
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 TO REMEMBER '

RECALL  some  PROPERTIES  OF  LOGARITHMS . '
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; THIS :
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•  log *
CAB ) = log *

CA ) + log * (B)
.
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en ( × , Is not definedD Is  THERE ANY
:
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• log * ( ¥ ) = log *
CA ) - log *

(B) ¥if  ×  is  negative
or⇒"
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Y so  THAT 1##zero
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; 5s=o ?
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•

loga ( xp ) =p . logacx )
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• logacax ) =  × \
•

 a
109A ( x )

=  × g
→  ALSO  NOTE :

lnlex ) =x  & dnktx

§§F#[¥ LOGARITHMS  CAN  Be  USED  TO  SOLVE  EQNS  WHEN THE  UNKNOWN  is  IN  THE  EXPONENT

FIND  X  SUCH THAT 3×-10

WE  CAN
"

LOOARITHMEATE
"

( TAKE ln  OF  BOTH  SIDES ) TO  GET  X  OUT  OF  THE  EXPONENT

ln ( 3× ) = ln( 10 )

...  xln (3) = ln ( 10)

. .  X = In ( 10 ) ,  .
.  - → NOTICE  THAT
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#µ±YItT FIND  x  sum THAT 12 =5e3×

a-
ISOLATE  EXPONENT .

( To do  so  we  can divide both sides by 5)

I } =  e3× -> 2.4 =e3×#÷  LOGARITHMEATE
'

=

In ( 2.4 ) = ln ( e3×)

so ln ( 2.4 ) =3x . .la#1 .

.  ' →  weekncneof ,
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' To  SOLVE AN  EQUATION
,

! # WHERE THE UNKNOWN 151W
,
'
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THE  EXPONENT
,

WE CAN 1

%n¥÷ai%n%I#%%%%%% ' '
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" LOGARITHMEATE " ( TAKE  Log OF  BOTH

1#-) 1

,
SIDES ) TO  MOVE  UNKNOWN  OUT  OF i

SAME 1 Ie .

EXPONENT ,

BASES / 5×+1 I
1 A = T 1

#tg±IF*fI sowefonx :

; ,

z×=q×t5 1
⇒

loga ( a
" " ) = logalt ) 1

,

3×= ( 37×+5 so z×= 34×+5 )
'

\ ⇒5×+1 =  0 ,/
'
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3×  
= 32×+10 NOTICE :  SAME BASES
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X = 2×+10
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×= 10 →  so|X€T|

HEIFER 45
"

- ¥
Issue : I CAN'T WRITE  4 AS A  POWER  OF  8

, { I  CANT WRITE 8 AS A  POWER OF  4 .

i. .
 BUT 1 CANN WRITE  THEM BOTH AS POWERS OF 21.

(2259×-6's

softest
2l0→× = ¥ no 21001.2-3×+6
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TEETH, save  For

Yijtyi . 39=0

Note : CAN'T  LOGARITHMEATE  RIGHT Away . ( CAN'T TAKE lh(0 ) . . )

30 . .

245 ' '  
= 39  - NOWLOGARITHMEATE .

ln( 249 " ) =ln(3Y ) ⇒ ( 4y+l)lnL2 ) = yln (3)

NOW  SOLVE  FOR Y . . .

4yln (2) + lnl 2) = yln (3) →  move y to  one  side

lnl 2) =ylnG ) - 4yln(2) →  Factor out A y

then
. .

lnl 2) =y(lnl31 - 4lnl2 ))
" '  '  - divide  both

sides  by this . .
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CAN  WE  COME  Up  With AN ALGORITHM FOR SOWING

¥EXPONENTIAL  EQNS LIKE  THESE ?Kaukauna.mx#a
FAIT . ( FROM COLLEGE ALGEBRA)

lntx ) AND l× ARE INVERTS .
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, an .eµµ=×
,
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are  inverses
.


