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Notes

Lesson 6.1

Growth and Decay

Objective: To be able to use the exponential growth
and compound interest equations to solve problems.

Life Lesson/Math Skills: We are building on our
understanding of exponents and the patterns they
create. Scientists and paleontologists use exponential
functions to calculate growth and decay of bacteria,
elements, chemicals, and to see how old fossils are.
Investment bankers and money market advisors also
use these equations. We need to understand exponential
functions before we can understand logarithmic functions

or expressions.
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Exponential Function described by:
Growth/
A=P(1+r)
Decay -~ -
Equation A = Accumalated amount (ending
amount)
P: Principal amount (starting
amount)
e —
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In 2005 the town of Flat Creek had a population
of about 280,000 and a growth rate g$0.85%
per year.

a. Write an equation to represent the population of Flat
i (ow“’)
Creek since 2005 Popackon ﬁpos'.y« -

Step1: A=?  PIBO0Cur=¢, oogst=7?
Step 2: Plug these in A = P(1+r)
A=T8oxd0((+ 0 00%¥5 )

A =23000¢[. %0¥5)¢
Mare Yron | =7 Y rostt

b. According to the equation’what will the populatiomof Fle
Creek be in 20157 + _ Iz ending Popde

=33 A= 280,000(1. 005 \®
PERNES A= }@%/7;/.1747 Pes o1,

A= 304 ,73) populeiion
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In 2005 the town of Flat Creek had a population
of about 280,000 and arate of 0.85%
per year. (ale is +0.003%

a. Write an equation to represent the population of Flat
Creek since 2005 _ . Paputad. s00,85%

Step1: A=?  P=280000 r=40.00 95 t=?

Step 2: Plug these in

\=
A =230003(1 +2.00%5)
A 2280,000( . Q&S

Jo . a ger Won
b. According to the equatio a ioR.of Fle
Creek be in 20157 Az7?
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During an economicfecession, a charitable organization
found that its donation|dropped/by 1.1% per year.
Before the recession, its donations were $390,000.

a. Write an equation to represent the charity's donations
since the beginning of the recession. <eaTered == decay,

i, QY Nyt
Step1: A=?  P=30oce r=—0.0l/ t=2

Step 2: Plug these in A = P(1+r)
A=390,000( ! —0.0\\\4‘

A 2370,000(Q AT

(ess thon | —%dor(\y

b. Estimate the amount of the donations 5 years after the

tart of th ion. ]
start o erecessmn/d\: 3‘20/000<o'°wﬂs Monty
A=3L9006.74 (ound
o Z
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During an economic recession, a charitable organization
found that its donation dropped by 1.1% per year.
Before the recession, its donations were $390,000.

a. Write an equation to represent the charity's donations

since the beglnnlng:?;fktﬂe recessg&rem_,éemy

C‘OA&-“WA)‘ -'\hlo/o
Step1: A=?  P=390,000r=~0.0\| t= 2

Step 2: Plug these in A = P(1+r) .
A = 396,600 (1+-0.00)
A ’—Sﬁolooo(o_qs&c\)&

less tron T 3o Joco,

A =2
b. Estimate thé_ amount of the donations)5 years after the
start of the recession— =5

A= 390,000(0 17)°

AS2C1006TY  mony
(ound s
(Ooths

'You bought a sculpture in 1985 for $380. It
increases in value by 8% each year. What is the
value in 19902 2000¢

Is it Decay or Growth? G)MH'\
| ) 5 %‘:Equoﬂon for Exponential: A:%(’Dg}f
£
A-:.‘.7 P=380 (‘:008 —Q:S

O\

—

A = 330 (% OovY

A=220(1.68Y
‘ AfS"Sé?.“st\
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_ Anewcar in 1990 cost $20,000. The value
o decreases ]6% every year. What is the value in
> 1996219982

ls it Decay or Growth? DC(A\/

Equation for Exponential:
P=20c0 - (6 -6 ,3

UL I99¢  \aqy
— 1490 _ -jaap

Aoo0(1-1Y o B

= 00D Y
\ A T RS .46
altwr Gyrs
A= ‘4°\§7 SX
A4 8 yrs

A house originally cost $20,000 in 1950. The value
increased 5% a year to 1995. What is the value in
e ———

| |\ 1995%
iy ' ls it Decay or Growth? C‘M‘\‘L\

Equation for Exponential:

A2 20000 (- ©O.05 ¢=Y5w»n
YA

AP (1x o5 s
A-Ropoa(l.ss)
179 70. 16
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A(X)=P(1+r)"

What if something has a 100% growth, what does that mean?

There are some famous exponential change models in mathematics
¢ When the rate of change is increasing by ]:89%' r=1

— we have the doubling model : A(x) =P(1+1)"= P(2)"

¢ When the rate of change is increasing by 299,%, r=2
— we have the tripling model :  A(x)=P(1+2)* = P(3)"
¢ When the rate of change is decreasing by 50%, r = - 0.5

— we have the half model : A(x)=P(1-0.5)*= P(0.5)"

In Summary:

When the decimal version of the rate of change is ADDED

we are building an exponential GROWTH model.

When the decimal version of the rate of change is SUBTRACTED

we are building an exponential DECAY model.

Summary

Objective: To be able to use the exponential growth and compound interest
equations to solve problems.

Virtue/Skills: We are building on our understanding of exponents and the
patterns they create. Scientists and paleontologists use exponential functions
to calculate growth and decay of bacteria, elements, chemicals, and to see how
old fossils are. Investment bankers and money market advisors also use these
equations. We need to understand exponential functions before we can

understand logarithmic functions or expressions.

Assignment: Workbook 9-6
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96 ) Skills Practice
Growth and Decay

POPULATION For Exercises 1 and 2, use the following information,

The population of New York City increased from 8,008,278 in 2000 ta 8,166,388 in 2005. The
annual rate of population ineremse for the period was about 0.4%, SOUCE: N e

— _DATE PEAIOD _ .

L Write an equation for the population t years after 2000,
C=. 008 A Pilrry? i 5 P

il A-¢

. A= §oos
£ 27y .

- St bl Lk | i . )
e th eqmalim; Lo prediat the population of New York City in 2015

e
J A= 8502404 r’.’)._" v 2oy |
SAVINGS For Exercises 3 and 4, use the following information,

The Fresh and Green Company has a savings plan for its employees, If an employes makes
an initial contribution oF_Slm. the company pays 8% interest compounded quarterly.

& 1f an employee participating in the plan w:t]tdré_l(-s the balance of the acchunt after
! 5 years, how much will be in the seeount? /) - | L+ i
L H=' =008 =g r /

[ e -l .'“ : '. 5 5
4. IF an employes participating in the plan withdraws the balanes of the account after
45 years, how mueh will be in the accout? g o £ )M

[ 8 Do g4 ;

LAY, FI

5. HOUSING Bir. and Mys, Boyes bought a house fir $96,000 in 1945, The real satate
broker indieated that honses in their area were approciating at an aversge nnnual rata
of 4%, If the appreciation remained steady at this rate, what was the value of the Boyee's
homa in 20057 /) LoD yrs | + 28] F

MANUFACTURING For Exercises 6 and 7, use the following information,
Zeller Industries bought a piece of weaving equipment for $60,000, It is expected to
depreciate at an average tabe of 10% per yoar. E:

& Write an equation fur t.lg.e Wa]ﬁe of the pieﬁn of equipment after ¢ yoars.
i o P L1y :

7. Find the v‘nlw: of the piace of equipment

& FINANCES Kyle saved E500 from a summer job, Ha plang ta’spend 10% of his snvings
ouch Wock on various farme of entertainment, At this rate, how mueh will Eyle have laft
after 16 weaka? [+ L =15 ek A Plltr )t

B — WAL 3 by

y | A=32495 2y
- TRANSPORTATION Tiffiuny’s mother bought'a v far $9000 five yoaes ngo. She wante
Lo sell it to Tiffany based on o 1% annual rate of deprecintion. At this rate, how much

will Tiffany pay for the car? P 7 B
il 8- gow (85)

sl Practics. (L 62 A=23993 .55 umooageens
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