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Chapter: Exponential Growth and Dxecay

Exponential Function:

Name
date

y = ab* , wherea # 0 and the base b is a positive real number other than 1.

e Ifa> 0andb > 1,theny = ab” is an exponential growth function, and b is called the growth
factor. The simplest type of exponential growth function has the form y = b*.
o Ifa>0and 0 <b <1,theny = ab®isan exponential decay function and b is called the decay

factor.

© Parent Function far Exponential Growth Functions

Fhe fonction flx) = 5% where & > 1, is the parent function for the family of
exponential growth fmctions with base A, The graph shows the genesd shups
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Parent Function for Exponential Decay Functions

The function fix} = 5%, where (1 < b < 1, Is the parent function for the Family of
exponential decay functions with buse 5. The graph shows the general shape
of nn exponentisd decay foxction.
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The domuin of, f{x} # s all rend nombers, The snge isy > O The doinsin éff@ = brisall real sumbers, The mnge iy > 0.

Ex 1: Graphing exponential growth and decay functions
Tell whether the function f(x) = (0.25)* represents exponential growth or gecay. Then graph the function. Be sure
to {abel a few pomts t
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Section ll: Exponential Models

Some real-life quantities increase or decrease by a fixed percent each year ( or some other time period). The amount
y of such a quantity after t years can be modeled by one of these equations.

Exponential Decay Model
y=a(l-7)t

Exponential Growth Model
y=a(l+r)t

s g is the initial amount
e ris the percent increase or decrease written as a decimal

o 1+r is the growth factor.
e I1-r isthe decay factor.
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Again, what makes up the growth factor and the decay factor? gfﬁifﬁ é"ﬁff;r
[ = % decwea £
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Which part of the models represents the percent increase and percent decrease? |

Example 2: Depreciation p—
The value of a car y (in thousands of dollars) can be approximated by the model y = 25(0.85)¢, where t is the
number of years since the car was new.

a. Does the model represent exponential growth or exponential decay? @/5 LC{;/ o\
b. What is the annual percent increase or decrease in the value of the car? Z§ o sfé,f"!f 10 S8 (! 2. 53);5
¢. When will the car have a\value of $8000? Use the TRACE feature of your graphing calculator and enter

the function in ¥;. (N /é/ﬂ/w
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Example 3: Population f//' f/d//

o
in 2000, the world population was about 6.09 billion. During the next 13 years, the world population increasec&y
about 1.18% each year. HAO00 = lfésin -

it

a. Writean exponential growth model giving the population y (m bnlhons) t years after 2000. Estimate the
+=5
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world population in 2005. e ( Vene Q005 T TFS
‘j: /ﬁ_@% ?";}“é“ — éﬁ”}f‘ g”‘“”ﬁ {ﬁ%g X s;”;f’ ?”'?f/g’,ii??"? - .
[2~»w0gfﬂﬁﬁ Y 65T (6,4 billion |
b. Estimate the year when the world population was 7 bnl!aon Use the TABLE feature on your graphing
calculator and enter the function in ¥;. L/% i
- 7
Example 4: Decay _ A

The amount y (in grams) of the radioactive isotope chromium-51 remaining after ¢ days is y = a(0.5)zs,
where g is the lmtlal amount in grams. What percent of the chromium- 51 decays each day?

- ‘?%, )
= 5)% e 5] A POzt [Irsyl
Y= {Efiwf} J PO Oy A PO
Y S
«(0.4755) S ErTANII
Dl ~ NP s B
|-r=0.9755 — 1= 0.02%¢5 Q’% “‘“ﬁ
Example 5 Compound Interest
« Gore
You deposit $9000 in an account that pays 1.46% Campxmnd intemst
annual interest. Find the balance after 3 years when Consider an initial principal P deposited in an acoount that pays Interest at an

ST szl mate  fexprossed as u decimal), compouaded » thimes per year. The amount
the interest is com pounded quarterly. A in the account after 7 years is given by

A= p{1 e 2T
A=p{t+I]
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Practice Exponential Growth and Decay

1. The value of a car y (in thousands of dollars) can be approximated by the model y = 31(0.92)%, where t is the
number of years since the car was new. '

P

a. Does the model represent exponential growth or exponential decay? éi? iffﬁf’{ff

b. What is the annual percent increase or decreasegfj value of the car? 8’ % g Cﬁ’;f&’*wfé‘%@%
c. When will the car have a value of $9600? t/&é’éfl
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2. In 2000, the world population was about 1.04 million. Durmg the next 14 years, the world population increased
by about 2.05% each year.

= 0.0205

a. Write an exponential growth model giving the populatlon y {in millions) t years af‘ter 2000. Estimate the

world population in 2008. < Lﬁ%(f §’,<.{ff; J
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y=lo0t £(1.029%

b. Estimate the year when the city’s population was 1.3 mslhon. AL
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3. The amount y (in grams) of the radioactive isotope barium-140 remaining after t days is y = a(0.5)13,
where @ is the initial anlount in grams. What percent of the barlum 140 decays each day?
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4. You deposit $8600 in an account that pays 1.32% 1.32% annual interest. Fmd the | balance after 4 years when

the interest is cdﬁﬁpounded quarterly. r=0.0073 1 \f -t
A= p(i+ &) " K n=4
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5. The amount y (in grams) of the radioactive |sotope lodme 123 remammg after tdaysis y = a(0.5)1,

where a is the initial amount in grams. What percent of the iodine-123 decays each hour?
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6. You deposit $9000 in an account that pays 1.46% annual interest. Find the balance after 3 years when
the interest is campounded daily. ' N
4 il Nreo004¢ t=3







