Unit 9
Exponential and Logarithmic Functions

Day 1
Exponential Functions and Graphs

The exponential function with base a is written as f(x
number.

Exponential Function: y =a* Erapht’ b T/

For exponential functions, the base is constant

and the exponent contains a variable. ._..-14—-—'—-—'—)
x L R e g Mel b +
Be careful. Exponential functions: y = 2%,y = 3%,y = (?12.) , etc. R T

) =a*, wherea >0, a # 1,and x is any real

" l " o + o+ o+ b -
are different than power functions: y = x?%, y=x3, y= x7,etc. _ L

Graphing Exponential Functions

Examples.

Graph the following exponential functions. Find the domain, range, y-intercept and asymptote

Domain: (=, ) Domain: =9, %)
Range: (0, 99) Range: (¢, %)

y-intercept: (0,1) y-intercept: (0,1)

Horizontal asymptote: \J = 0

Domain: (-2, o)
Range: (0, a0)
y-intercept: (0, 1)

Horizontal asymptote: \/ =0 Horizontal asymptote: \’ =0
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Use transformations and the graphs in examples 1-3 to graph the following functions. Determine

Examples.
the y-intercept and the equation of the horizontal asymptote:

x-3
4. y=27"+1 5. y=(3) 6. y=5T"~—
& o | 2 M o 8 < | - 23
) » BE (,_4_‘ 9 i My
,"' LE r a4

y-intercept: (¢, Z) y-intercept: (p 2)
Horizontal asymptote: VR 2

Horizontal asymptote: Horizontal asymptote: y = ©
Zt’ ctQ—V‘ Truhngfumating * V‘la 3 Tm'ﬁ/{mm Cleftl, down L

y-intercept: (9, 2)

TrangHormetions *
Exponential Growth Model f Exponential Decay Model r
(increasing function) (decreasing function)

Look at the graphs in examples 1-6. Which of the functions are exponential growth models?
l,3 ¢ > gronih 2,4,5 > decay

What kind ofequatlcgns will produce exponential decay models?
fraichal bafes, i gaalive U penonls

The Natural Base e
In scientific applications, statistics and calculus, the most commonly used base for exponential functions 1s

base e. It is known as the natural base. e is an irrational number, like 7 or J-

e~ 2718

Examples. Graph y = e*. Then use transformations to graph the other functions. Find the y-intercept and

horizontal asymptote.
9. y=—e*+2 -

7. y=¢* .
LLEETT % | ¥ y x|y
H SRS T % 1 [1.03
Z o | I 0 |-z 0| I
_' I |21 I .28 HEEE:

y-intercept: (0 ) \\

-intercept: (0, l) y-intercept: (o -2_3
horizontal asymptote: \l = () horizontal asymptote: \4 ’)) horizontal asymptote: \}"‘7-

Assignment 9.1
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Logarithmic Functions 148
Since basic exponential functions are one-to-one, they must have inverses.
Graph the following function. Then use the graph to graph the inverse function. 4
J=4 /7 BN oo
x ° y . 21X y ’ 1 ';::'.:
U | 0 HERE
L y N Y EERE

NU il amph —H\QRo}w.d&\‘/??.

The inverse graph is an example of a logarithmic graph. The inverse of an exponential function with base «
is known as a logarithmic function with base a (fx) = log,x).

y=log x < x=a

allows you to convert from logarithmic to exponential form and from
need to be able to do this without notes!!

REMEMBER: THE LOG IS EQUAL TO THE EXPONENT

Basic Properties of Logarithms

The definition: y =log,x < x =a¥
exponential to logarithmic form. You

Examples. Write each equation in exponential form;
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2.
1. =2 = =
,l€>g’i\3r_)l x=9 2. 3=leg;64 3. logsl=0
%=X Y =64 B =
Examples. Write each equation in logarithmic form: |
4. 6°=1 5.4*=16 6. 37¢4=21
1 - . : 81 K
=0 oa 16 = . -
G . . b &, <~
y b lOL) 38‘ L)

Examples. Convert from logarithmic form to exponential form and then determine x:

7. logs27=x 8. logsl=x 9. log,2=x"
X - % &

3. 211 5 =) T
X % . B S
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Examples. Evaluatc, lhc. lObdrllhm wnhout a calculator:
S o o
10. log,6452 -+ bl 1054.(1) a-| 12. log,8 =3 13. logy3 = 72
?

g?:ﬂ ' ‘-!?-f‘/q z?.—:& Q=3
Common Bases g, " o lculat
Two bases are used so oftan ineapplications that they are included in every scientific and graphing calculator.
They are the common-base (10) and the natural base (e). L B X

" | Common Log: logiox = logx Natural Log: log.x = Inx
Examples. Use a calculator to evaluate:
14.  log5 15. Iné’ 16. 2In4.6
61897 . 5 a pi521!
Assignment 9.2 S ) e
DM )y :
Graphing Logarithmic Functions
y=log,x <> x=a’
& Common characferlstlcs of graphs of logarithmic functions:
Domain is limited
_ Vertical asymptote
. (1, 0) is a point on the graph (unless it’s shifted or reflected)
]
s -~ o y =
Examples "o . -
1. Find points for f(x)=2" . Then switch the x and y values in ordes to graph g‘(x‘).:: log,x .

Write an equation for thé vertical asymptote and list the domain.

A SA A X X ) sﬁnﬂﬂ“lﬂ*mm 13333333333355;

f(x)=2 g(x) = ]°31’< .
X y X y v -Y= ‘ '[. .
Vertical asymptote: R o |- Ll i
xao 0 | | 0 — ‘
Domain: (o, ) FL L 1 t _ '1,1”, a
Rﬂngo (- 00, ) | -
X=1n1 - ( l 0) 87
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Examples. Use the i
S. graph in exam ; ‘ i
and vertical as BHOte, P ple 1 and transformations to graph the following fu

nctions. List the domain

Jed 10512 w..flw.-louark“"f“‘S
, { pantl
! f(x)=1+log2(x+3) 3 y:—]ogz(X"2? u
T | e
: I ./"7 !
2 -r_:_{/(,- > .—_ Z
7 1]

L?-fji T

o | Veni:a].gsymptote:
X—=1N4* Domain:
-55 0 (-3, m)
2
C J ) la\haa(’/ - (~e0joc)

Example., Graphing f(x)=1Inx

4. Use points from y=e* to graph the inverse function y=In

y=e y=Inx 1T

x| x |y 1]

_] .37 ‘g7 _] ol |

0 i 1 | o HREEN INEEN
1 Z.1 2.7 1 ENERR IEEEE

Vertical asymptote:
x=2
Domain:
(2/ 0‘7)

Examples. Use the graph in example 4 and transformations to graph the following functions. List the domain

and vertical asymptote. yotf ot

AV ™
6. f(x)=—=In(x)+2

»
5. f()=In(x+2)—3 %"

MR TR
J-i | \

el ENEENEunEN
E\_:; A‘F | 5
in: | [k in: a2
Do) T D (o)
Vertical asymptote: yz-<). %ﬁ({’u"ﬁﬂ Vertical asymptote: \\ =0
iR

Rax ha_o):- (- 20, 50)

Raba g+ (o |
. o l’J

a8
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Domain of Logarithmic Functions
The domain of y = log,x isx > 0. The argument of a log function must be positive.
~the INSide mOST bo posiTies -
Find the domain for each of the following logarithmic functions:
7. f(x) =In(x + 3) 9. g(x) =In(2 - 3x)
X+3 20 (<00, 00) 2-%x >0
-9 - =g -2

[ :) -px >-2
"%— ) (- o0, 2/2)

Xcz/g

Examples.
8. y=In|x|

or (.)J'oo)

Assignment 9.3
B S S S S S S S T S SRS ST S S a TS
Day 4
Unit 9 Test All late/absent assignments due for Unit 9
B o o B e o T aa————
¢
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