College Algebra 1 
7.7 Exponential Growth and Decay
Objective: To model exponential growth and decay
Starter: 
1. 						2. 


3. Make a table of values for the function  evaluated at {-2,-1,0,1,2,3,4} 
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What is Interest? Tanya loaned $1000 for one year at a 5% interest rate. How much interest will she have to pay at the end of the year? 
What is the principal?
What is the interest rate? 
How much total will Tanya pay back to the bank at the end of 1 year? 

When a bank pays interest on both the principal and the interest an account has already earned, the bank is paying _________________________. Compound Interested is an example of exponential growth. 
You can use the following formula to find the balance of an account that earns compound interest. 

A=
P=
R=
n= 
t= 
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The function of  can model exponential decay as well as exponential growth. In both cases, b represents _________________________. The value of b tells if the equation models exponential growth______, or decay_______.
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@ WY Compound Interest

Finance Suppose that when your friend was born, your friend’s parents deposited
$2000 in an account paying 4.5% interest compounded quarterly. What will the
account balance be after 18 yr?

*$2000 principal Account balance in 18 yr Use the compound
* 4.5% interest interest formula.
« interest compounded quarterly,
4times per year
A=ra+ D" Use the compound interest formula.

5\4-18
= 2000(1 + 228)""" Substiute the values for £.7 n, and t
= 2000(1.01125)72 Simplify.

X

4475.53 Use a calculator. Round to the nearest cent.

‘The balance will be $4475.53 after 18 yr.

Got It? 2. Suppose the account in Problem 2 pays interest compounded monthly.
‘What will the account balance be after 18 yr?
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Exponential decay can be modeled by the function

= a- b wherea > 0and 0 < b < 1. The base bis
the decay factor, which equals 1 minus the percent rate
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Algebra
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" Letb = the decay factor, whichis 1 — 0.115 = 0.885. =
ay Write  y = 101 - 0.885"

t

- Use the equation to estimate the pressure at an altitude of 3000 m.

v =101 - 0.885"
=101 - 0.885°  Substitute 3 for x.
=170 Round to the nearest kilopascal.
‘The pressure at an altitude of 3000 m is about 70 kilopascals.
Got It? 3. a.What is the atmospheric pressure at an altitude of 5000 m?

b. Reasoning Why do you subtract the percent decrease from 1 to find the
decay factor?

1 Check
sw HOW? Do you UNDERSTAND?
+ growth factor in the equation y = 34 - 4*? 6. Vocabulary How can you tell if an exponential

initial amountin the function y = 15 - 37 function models growth or decay?

7. Reasoning How can you simplify the compound
interest formula when the interest is compounded

on of fish in a lake decreases 6% annually. annually? Explain.

T 1 L

+ decay factor in the function y = 17 - 0.2*7
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' Lesson Check

Do you know HOW?
1. Whatis the growth factor in the equation y = 34 - 4*?
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2. What s the initial amount in the function y = 15 - 3*?
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3. What is the decay factor in the function y = 1
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4. A population of fish in a lake decreases 6% annually.
What is the decay factor?
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5. Suppose your friend’s parents invest $20,000 in an
account paying 5% interest compounded annually.
What will the balance be after 10 yr?
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6. Vocabulary How can you tell if an exponential
function models growth or decay?
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@m Modeling Exponential Growth

Economics Since 2005, the amount of money spent at restaurants in the
United States has increased about 7% each year. In 2005, about $360 billion
‘was spent at restaurants. If the trend continues, about how much will be spent
at restaurants in 2015?

Relate y=a-b" Usean exponential function.

Define  Letx = the number of years since 2005.
Lety = the annual amount spent at restaurants (in billions of dollars).
Leta = the initial amount spent (in billions of dollars), 360.
Leth = the growth factor, whichis 1 + 0.07 = 1.07.

¥ = 360 - 1.07%
equation to predict the annual spending in 2015.
360 - 1.07°
360 - 1.07'% 2015 is 10 yr after 2005, so substitute 10 for x.
~ 708 Round to the nearest billion dollars.

About $708 billion will be spent at restaurants in the United States in 2015 if the
trend continues.
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