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Review Problems
Exponential Growth and Decay

The book and movie Jurassic Park are based on the idea that dinosaur DNA might
be recovered from fossils and copied in laboratories. While the possibility of
recreating dinosaurs is very remote, chemists have invented a process for
copying genetic material. Suppose a chemist starts the DNA duplication process
with a sample that holds 7 copies of a special piece of DNA. The process triples
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a. Write a NEXT-NOW equation that can be used to calculate the number of
copies of the DNA after any number of 8 minute intervals.

NEXT = {:7 N Q \/\) Starting at 7l

b. Write an equation in the form y =a-5" that can be used to calculate the
number of copies of DNA after x number of 8 minute intervals.
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c. How many copies of the DNA would the chemist have after 80 minutes?
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d. Estimate when the scientist will have 100,000,000 copies of the DNA using a
\ % or graph. Explain how you found your answer.
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Radioactive materials have many important uses in the modern world, from fuel
for power plants to medical x-rays. Radioactive materials also can be very
dangerous - for example it can cause cancer. The radioactive chemical
strontium-90 is produced in many nuclear reactions. Extreme care must be
taken in transportation and disposal of this substance. It decays very slowly - if
any amount is stored at the beginning of a year, 98% of that amount will still be
present at the end of the year. =
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a. If 225 grams of strontium-90 are released due to an accident, how much of
that substance will still be around after 1 year? After 3 years?
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b. What is the decay rate of strontium-90?

{90‘70 NI Of%ﬁc

——

c. Write a NEXT-NOW equation that can be used to calculate the amount of
strontium-90 remaining after any number of years.

Next = M(\)\\;U (\ (}} »q Cé\ Starting at <;“ "}%

d. Write an equation in the form y =a-5* that can be used to calculate the
amount of strontium-90 remaining after x number of years.

N = 965 (0a%*)

o
C*/) e. How long is the half-life of strontium-90? That is, how long until half of the

original amount remains? Explain how you found your answer.
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f. When will there be less than 2 grams of the original strontium-90 that
remains? Explain how you found your answer.
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Suppose that your grandparents starting a savings account for you when you were
born. Your grandparents put $5000 into a savings account that pays 7% interest
annually.

a. Write an equation in the form y=a(b") that models this situation.
_ o A ¥
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b. Use your equation to fill in the below table.

Yrs since
birth

0 1 2 7 12 16 20

Value of
account

50 B [9,02% | 1,20\ | 1470 | )9, 2
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c. If no deposits or withdrawals are made, use your equation to find how much
the account will be worth when you are 28.

NE <000 ( ) = 33,0409

d. When you are 28 years old, you decide that you want to buy a house. The
house costs $250,000. You want to make a 20% down payment. If you did not
make any deposits or withdrawals, will there be enough money in the account
to make the down payment? Explain.

250,000 % 020 = £0,000 oNN vz =
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In 1985, there were 285 cell phone subscribers in the small town of Centerville.
The number of subscribers increased by 75% per year after 1985. How many

cell phone subscribers were in Centerville in 1994?(Don't consider a fractional part
of a person.)

I 9o s Y=O
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vz 25(115%) =785 (1157) |
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5. Congratulations! You’ve discovered a new radioactive isotope. You head to the
lab to start studying your new discovery (which will make you famous) and begin ~
by placing 32 mg in your petrie dish. As you observe the isotope, you notice that
it decays at a rate of 5% every hour.

a) Write two rules to represent this situation (HINT: how much of the isotope
remains every hour?) Let x stand for the number of hours after you began

/observing the new isotope.
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b) How many milligrams of the isotope will be left in the petrie dish 6 hours after
you started your observations?

y=32(095%) 7 BS g

c) What is the isotopes half-life?
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6. The following table shows the amount of plastic produced in the United States
(in billions of pounds) per year since 1960.

Years after
1960 1 11 21 31
Plastic
production 0.7 2.6 4.4 6.4

a. Use your calculator to find the exponential regression equation for this data.
Write it below (round to three decimal places). Explain what the growth
factor means in the context of the problem.
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b. Use your calculator to find a linear regression model to fit this data. Write it
below (round to three decimal places).

</>5; 01X + 0,50 |

c. Make a scatterplot of the data in your calculator. Graph both regression
equations on the scatterplot. Based on the graph, which model do you think
is better? Explain.
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d. Use the model you think is better to predict the amount of plastic produced
in the year ggpé_

L X=4U
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e. According to the model you chose, approximately how much plastic was
produced in 19607 How can you tell from your equation?
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f. According to the model you chose, when will the amount of plastic produced
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that the money can be used for your family to tour Europe before you start

college. The account earns 3.9% annual interest. How much is in the bank
account 15 years later, when you graduate high school?
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8. In 1939, the population of Geekville was 12,562. If the growth rate is 4.8%, what
was the population in 19762 -
Ler 1934 vepreget %=0 \ = 12562 O,,@Lfgx')
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9. Algebraically, find an equation for an exponential function that passes through
(2, 5) and 3 20
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