0-3 Loganthms & Graphing Logartthmic Functions
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wrrkkxwkikx COMMIT THIS TO MEMORY: “A logarithm is an exponent!! 7 s+*#ssines

Using the algebraic method, find the inverse of the exponential equation: f(x)=2"
STEP 1: Change f(x) toy.

STEP 2: Switchxandy

STEP 3: Solve fory.

STEP 4: Writey as f'(x)

y=2"
x=2Y

So, try finding the inverse using tables of values and then graph. (switch x and y)
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graphit, there must be an equation for it. As we see in steps 3 and 4 abové, to this point we do not have the

notation necessary to write the equation of the inverse of an exponential function. To address this issue new notation was
developed. Here’s an example of how the notation was developed. .

. If f(x) = 2* then — f(3)=2°

and

f(3) = 8. The inverse could be written as f'(8) = 3 (Switch the x and y).

®  The notation for this was changed to f,(8) = 3 and then pwr,(8) = 3 and exp,(8) = 3 and finally log,8 = 3.
®  These canall beread as “The power/exponent of 2 that equals 8 is 3.
e  The abbreviation “log” is used for the word ‘logarithm’, which is a synonym for the word ‘power’.

¢ So... alogarithmis an exponent!

Back to step 3 above...x =27

can be converted to logarithmic form y = log,x. Therefore, if

f(x) = 2%, then f'(x) = log,x. Notice then, that the inverse of an exponential function is a logarithmic function and vice-versa.
EXAMPLES: Evaluate the expression:

Exponential Equations vs. Logarithmic Equations

A.log,32 — 2 to what power

B. log;81 — 3 to what power

[

n=>b" p=logy,n - 5 ;
ives you 322 ives you 812
Vﬁponent or Logariyf givesyou 3 givesy
=P - P
Base 32=2 81=3
p = 5 p= 4
Number
RESTRICTIONS:b #1,b>0,n>0
PRACTICE: Rewrite the equation in exponential form.
1. log,8=3 ) 2. logs25=2 3. !og,1€>=—4i 4 ]ogjz———3
‘) p, - :‘ fa P ; -l f - |
7°=¢ & =/C N, 5_ L
L v ST P2 70
PRACTICE: Rewrite the equation in logarithmic form.
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PRACTICE: Evaluate the expression without using a calculator.

9. log,32= K

1
13. log4£
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@ . log

15 log !
64

14. loge2 = I l(D /Z
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The graph of y = log,, (x - h) + k has the following characteristics:

Graphs of Logarithmic Functions

The line x = h is a vertical asymptote
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® The domainis x > h and the range is the set of all real numbers. E\—
® Ifb>1, the graph s the inverse of an exponential growth function. )( = 7
* Ifo<b<1,thegraphis the inverse of an exponential decay function.
o —
Graph each function. P U\ I ( V@ﬁ, )( 3 (.-..) 7))
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17. f(x) = log,x 18. f(x) = 2log,x - 1 | la0- «) 19. f(x) = Iog3(x 3) +2
10 10 o3 VAN it |

7

p

10-10

5 10 -10

10

Domain: (O -;UOO)

o

Domain: A O {\,U

N [

-10
Domain: (%fOo

Range: (VOD ]l @)

Range: i ’)0 QQ)

Range: (—{p/l OO )

(

(27

(l)o 20. f(x) = Iogi xm 21. f(x) = —Iogi xm II\)C"JZ%( l 22. f(x) = logi (x:s) .ﬁ 0 é'g
¥
10-10 10 -10 v
5
-10 \ -10
Domain: (O; dg ) Domain: CO/ m) Domain: (_'5 M)
2l o) '
Range: ( CX)/, 00 Range: (‘00/) 0% ) Range: {Pﬁ)

=3

10



