Section 5.2 M

Objectives

Identify the characteristics of the natural exponential function f(x) = e*, including the
domain, range, intercept, asymptote, end behavior, and its graph.

Sketch the graph of natural exponential functions using transformations.

Solve natural exponential equations by relating the bases.

Solve continuous compound interest application problems.

Determine the present value of an investment using continuous compound interest.
Solve population growth application problems.

Preliminaries
Consider the natural exponential function f(x) = e*. List the following properties.
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Continuous compound interest can be calculated by using the formula

A = Pe™

Write down the meaning of each value in the formula.
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Warm-up

1.

Use your calculator to approximate the following values rounded to four decimal places.

A) e T0.047% (B) 12e%° 2 |14 0% |

P‘O"A"( ani;, (A"L ’['Le_ Vt’?,. P.—f(

Class Notes and Examples

521

Each of the following functions were created using transformations of f(x) = e”*.
Determine the transformations that were performed. List the domain, horizontal
asymptote, range, and y-intercept. Graph the given function. (Note: we will discuss an
algebraic method to determine the x-intercept later in chapter 5.)

(A) J(x) =e*+2

Transformation(s): Uf L

Domain: C"“j, ‘a’)

Horizontal Asymptote: 9 =1

Range: (1/ ao)

y-intercept: ( ") 3)

Graph:
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(B) L(x) =23

Transformation{s): P\|7l'l‘}’ 5} 5%‘(([#- V(’/h(q((._; ‘9«1_ “ 1“‘{‘!%' 0‘# ?/
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5.2.2  Solve the following equations. Check your answers in the original equation.

2Xx
(A) Ved =ex1 (B) Z—Sz e*+1
Y. - b ,
S‘)Vs x-! QP((..{!'( U?-“-‘ X ’ 62*(3 = C,‘(“' R(a(ﬁ/( X _ x""“
(e7) =¢ 5 S
c‘]; ob 2x-3 = K€l e-j. ff, C,J‘“—J._E}
ol = e Real (X) X7 ~ e )
¥ =3 = |
5y =x~t *3 +3
a7 _ x =4
W =x
x =Y
5.2.3 Dmitry invests $3200 in a savings account that earns 4.6% interest compounded
continuously. How much money would Dmitry have in the account after 3.5 years?
_ ct
A= Pe
0.046 x3 -
A= 32008
/
A 375%,7119
) / 4
Dm +f[? “—’u({ L\l’A Vet .‘ ;;7!__%. q? {IJ\ A"I blcCOoL~ * aldha X .? J,
/ P

5.2.4 Anna has a choice between two investment options for a $1000 gift she received. The !
first option earns 7.8% interest compounded continuously. The second option earns !
7.9% interest compounded semi-annually. Which option would yield the greatest ’

amount of money after 5 years? R \a g
Opben 1 A= Pelt Opbom 1 A Ph:‘-;J |
A= 1000 30.07% X /A= L0 00 ()+ 2_3_;:7_?_)
A= IH769¢077 A x |43 1H103

{1476.¢ $1173.14
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5.2.5 Arturo wants to have SlE},QOU in 6 years, so he will place money into a savings account

A= pert

-

15,000 =

0,037 xb

(S,000 & Px 1,29957137%

| 007

v T2y es7137%

P;-,: [1{,0|3,730L’7
Avrtco _{L,J(J hves $f"7°f3¢73 Aow,

What is the general exponential growth model?

5.2.6

=k
p(+) = P et
| \ |
. Tk
Poph e s
nﬁ- Hme * r"f"’!“#

that pays 3.7 % interest compounded continuously. How much should Arturo invest
now to have $15,000 in 6 years? Check your answer.

Oor’F rovnd Nl Fle o/

The population of a city can be measured by P(t) = 12,500e%°%¢, where t represents

time in years after 1985.

(A) What was the population in 1985?

,{;.‘:0.

o,U'L(",) (TL“ o ‘,lc- "Ilul"*
_ (vo _ fep
IO LY € < 1'1,.(00
(B) What was the population in 2000? "
or(18)
.&:’[5" f((r) = 1,000 € = [6,%73"‘3r\

TLL ngulo.,ﬂ’iﬁ,w /n Lo &S ,6/%73

(C) What does the model predict the population to be in the year 2020?
(235 p(38)= gve €% g oy 0h
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5.2.7 An invasive beetle was discovered in a small Pacific island 15 years ago. It is estimated
that there are 12,400 beetles on the island now, with a relative growth rate of 16%.

(A) How many beetles were initially discovered 15 years ago?
P(‘H’ ra (4 bt

£= 15 Plis)= 12,400

- g. 16 x hy
{z,tvo = P, Dot rood  ontil He ven, .y
(40 = Po x (1, 07131763% 7 ,
{o & 1o _ ‘
) (I'UT.'S!?E"",?J |,I1$" _’_a-e?f'\t{‘ £ bt zL.Q‘aa{(t_'
Pox W24, 900 A5 coveed.

(B) How many beetles will there be after another 15 years?
Now e+ {50 correspemid  fo o whim the ~e teo
beetles a4l b !“-'r/l,

= Abxe
et p(1§) =1, 400 o
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