EXPONENTIAL GROWTH AND DECAY

GRAPHS OF EXPONENTIAL FUNCTIONS

An exponantial fundionis an equaion of theform y = ab* (with »! 0).

In many cases "a" represents a starting or initial value, "b" represents the multiplier or
growth/decay factor, and "X" represents thetime.

Example 1l Graphy=3!2" Example 2 Graph y=2(0.75)
Make atable of values. Make atable of values usng a calculator.
x Ll of1]2]3 x Ll of1]2]3
y |15/ 3 |6 [12]24 y |27 2 |15[11]08
Plot the points and connect them to form a Plot the points and connect them to form a
smooth curve. smooth curve.
y=312" y=2(0.75)"
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Thisis called an increasing exponential curve.  Thisis called a decr easing exponential curve.

Problems

Make atable of values and draw a graph of each exponential fundion.

1. y=4(0.5 2. y=2(3) 3. y=5(1.2)" 4. y=102)'



SOLVING EXPONENTIAL GROWTH AND DECAY PROBLEMS

Example 1

Movie tickets now average $9.75 a ticket, but
areincreasing 15% pe year. How much will
they cog 5 years from now?

Theequaiontouseis. y =ab*. Theinitia
value a =9.75. Themultiplier bisaways
foundby adding the percentincrease (as a
decimal) to thenumber "ong" so
b=1+0.15=1.15. Thetimeisx=5.
Subdituting into theequaionandusng a
calculator for thecalculations
y=ab*=9.751.15°! 19.61. Infiveyears
movie tickets will average about$1961

Example 3

Dinne at your grandfathe's favorite restaurant
now cogs $2525 and has been inareasing
steadily at 4% per year. How much did it cos
35years ago when hewas courting your
grandmother?

Theequdionisthesame as aboveand
a=25.25, b=1.04, butsince we wantto go
back intime, x=!35. A common mistake is
to think that b= 0.96. Theequdionis

y=ab* =25.25(1.04) > " 6.40 .

Problems

Example 2

A powerful computer is purchased for $200Q
butontheaverageloses 20% of its value each
year. How much will it beworth 4 years from
now?

Theequaiontouseis: y=ab*. Theinitia
value a=2000. Inthiscasethevaueis
decreasing so multiplier b is always foundby
subtracting the percent decrease fromthe
nunmbe "ong" so b=1-0.2=0.8. Thetime
is x =4. Subditutinginto theequaionand
usngacaculator for thecalculations

y = ab* =20000.8)* =819.2. Infouryears

the computer will only beworth $81920.

Example 4

If agdlon of milk cogs $3 now andthe price
isincreasing 10% pe year, how longbefore
milk cogs $10agdlon?

In this case we know the starting value a = 3,
themultiplier b=1.1, thefind value y =10,
butnotthetime x. Subditutinginto the
equaionwege 3(1.1)* =10. To solvethis,
you will probably need to guess and check
with your calculator. Doing so yields
Xx=12.6years. InAlgebra2youwill learnto
solve these equaionswithoutguess and check.

5. Thenumber of bacteriapresent in acolonyis 180at 12 noonand the bacteriagrows at
arate of 22%pe hou. How many will bepresent at 8 p.m.?

6. A hous purchased for $226000 has log 4% of its value each year for the past five

years. What isit worth now?

7. A 1970comic bookhas appreciated 10% per year and origindly sold for $0.35. What

will it beworthin 20107



10.

11.

12.

13.

14.

15.

A HondaAccord depreciates at 15%per year. Six year ago it was purchased for
$21000. What isit worth now?

Inflationis at arate of 7% pe year. Today Jandl€e's favorite bread cogs $3.79. Wha
would it have cod ten years ago?

Ryan'smotorcycle is now worth $2500. It has decreased in value 12% each year
sinceit was purchased. If heboughtit four years ago, what did it cog new?

Thecog of a High Definition television now averages $1200,butthecod is
decreasing about15% pe year. In how many years will the cos be unde $5007?

A two-bedroomhoug in Nashvilleisworth $110000. If it appreciates at 2.5% per
year, when will it beworth $2000007?

Last year the prindpd's car was worth $28000 Next year it will beworth $25,270.
Wha istheannud rate of depreciation? What is the car worth now?

A concert has been sold outfor weeks, and as thedae of the concert draws closer, the
price of theticket inareases. Thecod of apair of tickets was $150yesterday andis
$162today. Assuming tha thecod continuesto increase at this rate:

a. Wha isthedaly rate of increase? What isthemultiplier?
b. Wha will bethecog oneweek from now, theday before the conaert?

c. Wha wasthecog two weeks ago?
AN APPLICATION: CHOOSING A CAR

Mog cars decrease in value after you leave thededer. However, some cars are now
congdered "classics' and actudly increase in value. Y ou have the choice of owning
two cars. A 2006MazdaMaita which isworth $19,000butis depreciating 10% per
year, or aclassic 1970Ford Mugang which isworth $11500andisincreasing in
value by 6% each year. Yourtasks:

a.  Write an equaionto represent thevalue of each car over time.

b. Createtablesand draw a graph to represent the value of each car for ten years on
the same set of axes.

c. Useyourgraphto deermine approximately when the Mazdaand the Ford have
thesame value
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4. y=10(2)
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6. $184274
9. $192
12. ' 24years
b. $27764
b.
o N}value()

7.$1584
10.$4169
13. 5%, $26600
c. $5515
c. about3 years




