ALGEBRA

CHAPTER 8

SECTION 8 NOTES
EXPONENTIAL GROWTH & DECAY
General formula:  
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Growth:

In 1998, a certain town had a population of about 13,000.  Since 1998, the population has increased about 1.4% each year.

A.  Write an equation to describe the population.
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B.  Estimate the population in 2006.

Since 8 years have passed, the x term is 8
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New Terms:

Compounded interest:  Money that earns interest plus the interest earned on the interest paid.  This is the way most savings accounts are calculated.
Annual: One time per year 

Semi-annually:  2 times per year (every 6 months)
Quarterly:  4 times per year (every 3 months)
Monthly: 12 times per year (every month) 

***To determine the interest rate, divide the rate given per year by the number of times the interest is given.  In other words, if the interest given is 4% compounded quarterly, divide the 4% by the 4 times the interest is given per year. 

***To determine the x, multiply the number of years by the number of times the interest is given each year.  In other words, if the interest given is compounded monthly, multiply the number of years by 12.
Suppose you deposited $2000 into a bank account that pays 8% interest compounded annually.  Find the amount in the account after:

A.  10 years

Since this account pays interest annually, the rate is 108%
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B.  20 years

Since this account pays interest annually, the rate is 108%
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C.  30 years 

Since this account pays interest annually, the rate is 108%
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What if the interest were given quarterly?  Determine the amount after 30 years that would be in the account.

Since this account pays quarterly, you must first divide the 8% per year by 4 times per year.  This would give you 2% paid each time.  This is 102%, or 1.02 for the b term.

Since this account pays quarterly, you must then multiply the number of years by the number of times that the interest is given each year.  In other words, 30 years X 4 times per year, or the interest is given 120 times.
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Ecologists are trying to increase the population of Kirtland Warblers by protecting their habitat.  Ecologists estimate that the population will increase by 50% every 3 years due to their efforts.  Assume in 1990 there were about 1000 Kirtland Warblers in Kent County.  About how many would you expect there to be in 2020?
Since this is an increase, add the 50% increase to 100% (1.5).  This is the b term.

Since the population increase by 50% every 3 years, and 30 years have passed, you must divide 30 by 3.  The x term is 10 for this problem.
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EXPONENTIAL DECAY
General formula:  
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A car loses about 20% of its value each year.  About how much would you expect a car that costs $35,000 in 2007 to be worth 2010?

Since this car is LOSING value, you must subtract the 20% loss from the 100% that the car was valued at the previous year.  In other words, the b term is 80% (0.8).
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This car is worth about 50% of it’s original value after just 3 years.

In 2015?

More time has passed.  The x term is now 8 since there are 8 years from 2007 to 2015.



[image: image15.wmf]8

35,000

0.8

8

35,000(0.8)

5872.03

a

b

x

y

y

=

=

=

=

=


½ Life:  The amount of time it takes for ½ of a radioactive substance to become neutral.

Technetium-99 has a half-life of 6 hours.  Suppose a lab has 80 mg of Technetium-99.  How much is left after 24 hours?

In all ½ life problems, the b term is 0.5.

To determine the x term, you need to take the TOTAL amount of time and divide by how long the ½ life of that substance is.  For this problem, Technetium-99 has a ½ life of 6 hours.  We are trying to determine how many ½ lives occur in 24 hours.  Divide 24 by 6.  This tells us that 4 ½ lives have occurred.
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