EXPONENTIAL MODELS: GROWTH AND DECAY
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Identify each function as modeling either exponential growth or exponential decay.
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For problems 9-12, write an exponential function to model each situation.  Find the value of the function after 8 years.

9.  A $12,000 car depreciates 25% each year.

10.  A $22,000 truck depreciates 12% per year.

11.  A population of 2785 brown bears increases                   12.  A $45,000 investment increases 9.8% each year.

3% each year.


13.  Suppose you have 1 g of a mixture that is losing 1% of its mass each hour by evaporation.

a.  What is the decay factor?


b.  Write an equation to model the mass of the mixture.


c.  Use the formula to predict the time when there will be 0.1 g left.

14.  Suppose a new business borrows $50,000 from you for start-up funds.  The business will repay the loan in one payment 5 years from now.  The interest rate is 12.5 % compounded yearly.


a.  What is the growth factor of the loan?


b.  Write an equation to model the growth of the loan.


c.  Find the amount the business will owe you when the loan comes due.

15.  Suppose the retired professor who lives next door offers you work for the next 30 days.  He says he will pay you $500 per day, or if you prefer, he will pay you $0.01 the first day and will double your pay each day after that.


a.  How much would you earn with the first option?


b.  Write a formula for your pay on any day with the second option.

c.  How much would you earn on the 30th day with the second option?  (Hint: remember that the 30th day is the    

     29th doubling)

16. The number of bacteria in a certain culture increases by 10% every hour until available space is depleted.  Only 100 bacteria are present to start the growth.


a.  What is the growth factor of the bacteria?


b.  Write an equation that models the growth of the bacteria when the space is unlimited.


c.  Predict the number of bacteria present after 24 hours of growth.

17.  Suppose you have $15,000 in equipment for your business.  You expect the equipment will be worth 10% less each year.


a.  Your friend says the equipment will be worth nothing in 10 years since that would be 100% depreciation.  
                 Explain why your friend is incorrect.


b.  Write an equation for this depreciation.


c.  Find out how much the equipment will be worth in 10 years.

18.  The population of Winnemucca, Nevada can be modeled by 
[image: image9.wmf](

)

61911.04

t

P

=

, where t is the number of years since 1990.  What was the population in 1990?  What will the population be in 2007?
For problems 19 and 20, use the compound interest formula to solve.

19.  You deposit $1600 in a bank account.  Find the balance after 3 years for each of the following situations.


a.  The account pays 2.5% annual interest compounded monthly.

b.  The account pays 1.75% annual interest compounded quarterly.

c.  The account pays 4% annual interest compounded yearly.

20.  You want to have $2500 after 2 years.  Find the amount that you should deposit for each of the situations described below.


a.  The account pays 2.25% annual interest compounded monthly.


b.  The account pays 2% annual interest compounded quarterly.


c.  The account pays 5% annual interest compounded yearly.
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