Period 4, Nov 21,2024

Definition of the Exponential Function

The exponential function f with base b is defined by
f(x) =b* or y=>b",

where b is a positive constant other than 1 (b > 0 and b # 1) and x is any real

number.
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Characteristics of Exponential Functions of the Form f(x) = b*

1. The domain of f(x) = b* consists of all real numbers: (—,%). The range of
f(x) = b* consists of all positive real numbers: (0,).

2. The graphs of all exponential functions of the form f(x) = b* pass through
the point (0, 1) because f(0) = b° = 1(b # 0). The y-intercept is 1. There is
no x-intercept.

3.1If b > 1, f(x) = b* has a graph that goes up to the right and is an increasing
function. The greater the value of b, y

the steeper the increase.
4. 1f0 < b < 1, f(x) = b* has a graph
that goes down to the right and is a
decreasing function. The smaller the
0<b<1 b>1
value of b, the steeper the decrease.
5. f(x) = b"* is one-to-one and has an (0,1)

inverse that is a function.

6. The graph of f(x) = b* approaches, but
does not touch, the x-axis. The x-axis, or
y = 0, is a horizontal asymptote.

X

Horizontal asymptote: y = 0

Table 3.1 Transformations Involving Exponential Functions
In each case, c represents a positive real number.

Vertical translation gx)=b"+c¢ e Shifts the graph of f(x) = b* upward c units.

gx) =b"-c e Shifts the graph of f(x) = b* downward ¢ units.
Horizontal translation glx) = b**° o Shifts the graph of f(x) = b* to the left ¢ units.

gx) = b ¢ e Shifts the graph of f(x) = b* to the right c units.
Reflection g(x) = =b* o Reflects the graph of f(x) = b* about the x-axis.

gx)=b" ¢ Reflects the graph of f(x) = b* about the y-axis.
Vertical stretching or shrinking | g(x) = cb* o Vertically stretches the graph of f(x) = b¥ifc > 1.

¢ Vertically shrinks the graph of f(x) = b*if0 < ¢ < 1.

Horizontal stretching or g(x) = b** ¢ Horizontally shrinks the graph of f(x) = b*ifc > 1.
N ¢ Horizontally stretches the graph of f(x) = b*if 0 < ¢ < 1.




graph of f(x) = 31
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Table 3.2
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1 2

natural exponential function.

2 225

5 2.48832

10 2.59374246
100 2.704813829
1000 2.716923932
10,000 2.718145927
100,000 2.718268237
1,000,000 2.718280469
1,000,000,000 2.718281827
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D¢\ |JH-N. 3 Gray Wolf Population

Insatiable killer. That’s
the reputation the gray
wolf acquired in the
United States in the
nineteenth and early

twentieth centuries.
Although the label
was undeserved, an

estimated two million
wolves were  shot,
trapped, or poisoned.
By 1960, the population
was reduced to 800
wolves.  Figure 3.6
shows the rebounding
population in two
recovery areas after the
gray wolf was declared
an endangered species

and received federal protection.
The exponential function

models the gray wolf population of the Western Great Lakes, f(x),x years

after 1978.

Gray Wolf Population in Two Recovery Areas for Selected Years

Northern Rocky Mountains Western Great Lakes
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Figure 3.6
Source: U.S. Fish and Wildlife Service
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a. According to the model, what was the gray wolf population, rounded to the
nearest whole number, of the Western Great Lakes in 20187 X = ¢0o

b. Does the model underestimate or overestimate the gray wolf population of
the Western Great Lakes in 2018? By how much?
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Compound Interest principal, P,

Table 3.3
Timein e | Accumlated Vlue ster Each Compounding ] 2 o0
0 A=P =200 b7 is 6. oF §R000 )
1 A=P1+r=2a 130
2 A=PU+n1+D=P1+’=32%720 (0-06)(3020) =120
3 A=P1+r*1+r)=P1+7r’: 23§2.03 (oAéya 120)= /2.2.2
4 A=PQ+r)(1+ r)z_;P(l +n? 127.2 + 2/120=33971
Revive éfeger 38| 0 Qeocl).06)7= 13,30 g.s Rooo (1+0.06) = 230
! A=P0+D Qo000 l.06) = 232972

>
Table 3.4 Interest Plans 2000 (1.06) = e0d( 1. | ¥)=23508

Semiannual Compounding n= 6 months
Quarterly Compounding D= 3 months
Monthly Compounding n =12 1 month
Daily Compounding n = 365 1 day
L )/ears 33
nt 79"; 76
A=P<1+%) . &0606/1-%:_0_5 = 2600( 1.03) =18 905,58

38- Isa
2000((+2:06) 7 - acoo(l.ats) = (1225 01

. 13&20
3600(/7"%%6)gg g‘i Qoog( l.coolb ¢ 38‘9) =895 +9.69

Formulas for Compound Interest

After t years, the balance, A, in an account with principal P and annual interest
rate r (in decimal form) is given by the following formulas:

nt
1. For n compounding periods per year: A = P(l + %)

O@Q,?Sf - 2°o°(-9-77653’)

2. For W:A = Pel’l. = 2000 'éo,oé)(”> = am
=9 55} 3¢



Bas00 aT Iz ¥or 38 Yews compmending

conTin‘os [
Qooaé G 2000, 8 o 7
=2000@  =Q000(65-4)= 139, 73),7/

1D\ |JiEY Choosing between Investments

You decide to invest $8000 for 6 years and you have a choice between two accounts.

The first pays 1.20% per year, compounded monthly. The second pays 1.19% per
year, compounded continuously. Which isthe better investment?

T=6Yeuws
*L&%=0,6)2
Nn=z/x
P=8000

. 7
A-soco( I+ (L&,}_)\a 6 _ 8000()'00')1 go00( 107 #0 (668) = 5594433

CosT 0196 071 ¥
A'?é :60008 ' :50002?0 = 5000(].07 %)= 5S72,086




Follow the seven step strategy to graph the following rational function.

f(x) = x-3 = (X3 FC‘X)‘ CX) -2 = ):-34-
-9 (X+3(x-3) . ¢-0>-9 X°-9
Fixsv-Fon FOO - X3\ 2x-d - X3
X/ % %4/9 5)"'4{7;*/ —/— xi_q>- lcxz_cl) K1_7
F-x)X Fxn

To graph the function, first determine the symmetry of the graph of f. Choose the correct answer below.

L re

What is the y-intercept? Select the correct choice below and, if necessary, fill in the answer box to complete your choice.

SeT XA=0 F (o= 02:; :':‘3? :-3L

What is/are the x-intercept(s)? Select the correct choice below and, if necessary, fill in the answer box to complete your choice.
- - (x3
‘SGT/-—-O O:X3 = _g— -;__/ =OCX+3>

(X=9) (3K

)(=J-7)=(3>-_0_0_=¢ /=0 Mo fome

kwrk
Find the vertical asymptote(s) or hole(s). Select the correct choice belo if necessary, fill in the answer box mplete your choice.
Fio- Sl X3 bole Cﬂ;ﬂmm‘/ @Sy p@

Find the horizontal asymptote(s). Select the correct choice below and, if necessary, fill in the answer box to complete your choice.

X> oo F(x)= - <= X33 RS
X5 —0o )lm—g) Ar3 o—ol’=o

(orawrnl_ssymeTire )=o) "

Plot points between and beyond each x-intercept and vertical asymptote. Find the value of the function at the given value of x.
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Find the vertical asymptotes, if any, and the values of x corresponding to holes, if any, of the graph of the rational function.

e X L - (x-2)(%-6)
Fixy= £
(X2 (x-4)
X=2 hile
X:é VerTice| &S Yiup70 7R
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The equation for f is given by the simplified expression that results after performing the indicated operation. Write the equation for f and then graph the function
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