6.3 Exponential Growth and Decay

Monday, September 23, 2019 7:46 AM

WARM Up

Use the simple interest formula, I = Prt, where
I = interest, P = principle, r = interest rate, and
t = time in years, to find the interest.

1. P = $3500 T.=39°°.05% 2. P = $250,000

ro=35% =525 r = 7% ZI:250m0-.0)-8
t = 3 years t = 8 years [L=14029°]

3. P = $6000 TG A3 4. P = $15,000 T =15,00-.67)
r=9% [L=12°] r=17% [Z=19o]
t = 3 years t = 7 years

EsSSENTIAL QUESTION

What kinds of situations can be modeled with exponential growth or
exponential decay functions?

NEEDED VOCAB: GoaAL: 'l caN...
> Compound Interest Use exponential functions to
> Decay Factor model situations and make

> Exponential Decay
> Exponential Growth
» Growth Factor

predictions.”

The value of a car is shown in the diagram

. . Years After
to the right depending on the years after Purchase
the purchase. Find the function that i -
models the value of the car. & %

o
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/ fix) = IO,W‘.*'”’?

ExXAMPLE 1

The population of Hillville grows at an annual rate of 15%.
What will the estimated population of Hillville be in five

years? I}()O 5_’«”(' .5.))(

Welcome zﬂ ook + gt e

b Amount
HILLVILLE e

] Population: 5,000

Exponential Growth Functions

A function of the form v = a(1 + r)!, where @ > 0 and r > 0, is an exponential
growth function.

(initial amount) [rate of growth (in decimal form))

[ final amount }—» ' (l(l -+ ?)'
T—Cgrowth factor)
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1. The population of Valleytown is also 5,000, with an annual increase of
1,000. Can the expected population for Valleytown be modeled with an
—

exponential growth function? Explain.

/ . o,
I’\b, TS linen— 5iwce its n-‘*‘:\cmsﬂn) @&a

EXAMPLE 2

A video is labeled a fan favorite if it receives at Number | v} 8,000
: : : of Days it
least 1,000 views per day. Amelia posts a video LR
that gets 8,192 views on the first day. The 1 | 614a| 2 6,000
oy 2
number of views decreases by 25% e.ach day. ; ggts)g S 4,000
after that. In how many days total will the video "
stop being a fan favorite? 4 Mt 2,000
X 9 1Y .
4se 0 >
W)= (.79 G | - 0o 2 4 6
(* 3 s D5 G g
k(s)», H\a L. ¢ gw.17 G oyg !

- gro.nT 7 |
WD l 8 dwyo S
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Exponential Decay Functions

A function of the form y = a(1 — r)’, wherea > 0and 0 < r < I, is an
exponential decay function.

[initial amount] [rate of decay (in decimal form))

[ final amount }—» y=a(l —r)'= /vtime\
\ ) \

T——(decay factor)

A video is labeled a fan favorite if it receives at least 1,000 views per day.
Amelia posts a video that gets 8,192 views on the first day.

3. Suppose the number of views decreases by 20% per day. In how many days
will the number of views per day be less than 1,000?

n(= 19t (8"
W= 1. G| < 10 ﬂs

W ()= I(ﬂq°g\

Interest

Interest is calculated in two ways: simple interest and compound interest.
Simple interest is interest paid only on the principal.

Compound interest is interest that is paid both on the principal and on the
interest that has already been paid. The compound interest formula is an
exponential growth function.

Compound Interest Formula
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Compound Interest Formula

A= P(1 + %)nt

A = amount paid

P = principal amount

r = rate of interest

n = number of times per year the interest is compounded
t = time in years

EXAMPLE 3

Kimberly’s family invested in a Certificate of Deposit (CD) for her
when she was born. The interest is compounded quarterly.

A; What is the value of the CD at the end of five years?
B. Will the value of Kimberly’s CD be greater after 15 years if

it is compounded annually rather than quarterly? . &5 1)@
N N N N NS A.-' p ( l 1, c. )‘ ﬂ..; s,“ (' 0
CERTIFICATE |- nJ ut A= 13HD.00
of Deposit -7 o (1.01) of €
Amount Deposited: $3,000.00 G'i’ A ! A‘ :.3,0&( L )

e Lo
nnual Interest: % _. - .01') -
ﬁitere:tlc;mp:ﬁnded?}(lanei f v g. A < 3,”( lsy‘ eﬁf; uo(l.OS)'r
NN A \ N lﬂ’- ""1

=9576.5)
T

1‘,0\45 ot §

2. Kimberly’s family invested in a Certificate of Deposit (CD) for
her when she was born. The interest is compounded quarterly.

w’.ﬂ
a. What will be the difference after 15 years if the CD is A": q 3 .oc‘ .qan‘so, N
compounded semiannually rather than quarterly? . —7? ¢

b. What will be the difference after 15 years if the CD is A.’hw'n
compounded monthly rather than quarterly?
CE—

A: Y,006 (%)

Tl

[ CERTIFICATE | #=73 000 (")

of Deposit : >4 %

| Amount Deposited: $3,000.00 | K qend. A

i rsie 5% T . etk ]
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Ul vTpudIt

Amount Deposited: $3,000.00
Annual Interest: 8%
Interest compounded quarterly

Exponential Growth and Decay

Exponential Growth Exponential Decay
AN 21 f(x) = a « b” f(x) = a « b*
fix) =a(1 + n)* fix) = a( )X

m initial value: 4 initial value: 4

growth rate: 50% decay rate: 509
growth factor: 1.5 decay factor: 0.5

Compound Interest

f(X)ZdO“"X
A=pP(1+L)™
252t
a=5(1+4%)
principal: 5

annual interest rate: 12

periods per year: 2

https://tinyurl.com/scgxh8d

Topic 6 - Exponents and Exponential Functions Page 6


https://tinyurl.com/scgxh8d

HOMEWORK

PGg. 237
12, 15-23 obb, 30, 31
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