Math-3-A
Lesson /-7
The Logarithm Function



Finding the Inverse: exchange the locations of ‘X’ and ‘y’ in
the equation then solve for ‘y’.

f)=(x=2)°  Ix=y(y-2)
y=(x-2)° EVX =y -2
X=(y—2)° +Jx+2=y

y:ZiJ;




Domain, Range, and Inverse Functions

Domain: The input values (that have corresponding outputs)

Range: The output values (that have corresponding inputs)

Inverse of a Function: A function resulting from

an “exchange” of the inputs and outputs.

f (x) : Domain, Range

-1 .
f 7 (X): Domain = range of f(x)

Range = domain of f(x)



. Inverse Logarithm
Exponential

. Functions Function
Function
1
| X -~ :
f(x)=10 f7(x) = logyo(x)

Domain =? (-0, ) Domain = ? (0, )
Range = ? (O, 00) Range = ? (_oo, oo)
Horizontal asymptote = ? Vertical asymptote = ?

y=0 X =0



Transformations of the Lag Function

dmmsms ]
! | JENE
f (x) =logx g(x) =log(x—-1)
Domain =? (0, «) Right 1 shift
Range =? (-c0 o) Domain =? (1, o)
vertic)?l:asgmptote =7 Range = ? (-0, o)
X-intercept = ? asymptote=? X =1
Xx=1

Where increasing = ?

(0, =)



L ogarand

g(x)=3 Iog(\2x —}1) +5

| ogarand

Vertical Asymptote: The value of ‘X’ that makes the
logarand equal to zero.

Vertical asymptote = ? 2X—1=0
X =Y



Evaluating Logs on your calculator

log8=" log0 ="?| |error

Push buttons:

Why?

Only input values x = (0, )

|E| 0.903089987 have corresponding outputs.

Iog(—3) — 7| |error

Why?

In10 =7

-3 is not in the “domain” of

Push buttons:

[=] 2.302585003

the function.



Transformations of the Log FunAcJt/ion

f (x) =1log X 1

I
I
[y

g(x) = 2log(x+1) -3

VSF =2
left 1 translation =2
Down 3 trans|ation B

D /
Domain=? X = (-1, o) //
Range=? (-00, ) / =5
Asymptote=? X = -1 j -



f (x) =1log X 171

g(x)=-3log(x—2)+1 [ |~

(&) ('S
#a

Reflected - x-axis

VSF =3 1
Right 2 translation
| - N .
Up 1 translation o, 2 3 4 393 8 ¢ 1bx
\.._\_\)L

Domain =? X = (2, o) B

Range =? (-00, 00)

Asymptote=? X = 2

NOT exponential (has a vertical asymptote, does NOT have
a horizontal asymptote.




What Is a logarithm?

A logarithm is another way of writing an exponent.

2" =8 log, 8 = X

X Is the exponent Log = exponent

Both of these equations are saying the same
thing:
“2 raised to what power is 8?”




Exponential Logarithm
Form Form

2°=8 Log log,8=3
7 = -

,_
I

base base
“base 2 raised to the “log base 2 of 8 is 3"
3rdis 8”
X — —
37 =9 log , 9 = X
What exponent of 3 What exponent of 3
equals 9? equals 97?



Convert to logarithm form Log

What is the solution?

X = 2 5* — 25 log . 25 = X

X =3 4 — 64 log, 64 = X
x=2722 b=y log, y = X
x=2 9*=81 log, 81 = X
x=3 10*=1000 log,,1000 = X



Convert to exponential form

What is the solution?

log,,100 = X

X =2

X=3

X=0

x=16 log,x=2

x=32 log,x=5

log , 27 = X

log,1=X

Lo%

10* =100
3* =27
0X¥ =1
4% = x
2° =x



Common Logarithm: has a base of 10.

log,,100 = X
We usually write it in this form: |Og 100 = x

Natural Logarithm: has a base of e.
log,2.718 =1

We always write it in this form: N 2.718 =1




YE=10"n Y=gl

i n=1 T=1

n=0 T

Base increasing: -2

n

n Ll

1

T1=1030H 1030 ED T1=1nLiH T1=T030 M 1030100

Y 1] n=1l L Y=n

0 n

i T

. . T1=Te 3G A 1oA010)
Base increasing: -2 -

=1




What is the base?

log, 8 =X In5 =X log 20 = X

What is the Solution?

1
- X = —2
100 l0g10(x)
1
x = log,\?2 X = 5
1 1
x = log:

5 )



Estimate the value of the log: log(8)

log8 = X 10* =8

10° 10 10"
< 13—
1 8 10

X~08 Xx=0.9

Find |()g 8 on your calculator. |Og 8 — 0903



Estimate the value of the log: lng 17

log, 17 =x - 2*=17

23 2% x 25
<« - | —
8 16 17 32
x ~4.1 ?

Find log, 17 onyour calculator.  log, 17 = 4.09

Estimate the value of the log (without using your calculator)

lOgSSO l09530 l0g630



Finding the Inverse  f _1(X) =7
f(x)=3*  shit’xand’y

x = 37 “Undo the Exponential” (Convert it to a log)
“Alog is an exponent”

y=logsx |f~'(x) =logzx




Finding the Inverse _1(X) =7

f(x)=(3) *1 42 shift'x andy

X = (3) y=1 + 2 “isolate” the exponential”
X — 2 — (3) y-1 “Undo the Exponential” (Convert it to a log)
“Alog is an exponent”
y—1=log,(x—2)
y =log,(x—2)+1
f1(x) =log,(x-2)+1



Finding the Inverse f (x)="?

F0 =D £(x) = log,x—2)¢1)
Right 1 > @ ght 2 > upD




Finding the Inverse  f ~*(X) =?
f (X) =2 |Og2 (X -I-l) Shift x’ and ‘y’

X = 2 Iog2 (y + 1) “Isolate the log”

X
= |()g2 (Y +1) “Undo the log” (Convert it to an exponential)
2 “Alog is an exponent”
%
y+1=2

y:Z% -1 f‘l(x):Z% -1



