Algebra 1
Chapter 9: Exponents and Powers
9g: Applications of Exponents
Carbon-14 Dating

CHEMISTRY: Prior to World War II archeologists depended upon recorded histories for dating the past. Assuming that sites with similar types of pottery and tools were the same age, they dated sites relatively. Relative dating, however, still could not date most sites. In the late 1940s a team of scientists led by Willard Libby developed a dating method that would revolutionize the field of archeology. The importance of carbon-14 dating was recognized when Libby received the 1960 Nobel Prize in Chemistry for his work.

The discovery that all living organisms absorb a radioactive isotope of carbon called carbon-14 makes carbon-14 dating possible. When an organism dies, it stops absorbing carbon-14. The amount of this radioactive isotope then steadily decreases over time. Professor Libby found that carbon-14 has a half-life of 5730 years, or decays to half of its original amount each 5730 years. This method can only be used to date artifacts less than about 50,000 or 60,000 years.

Carbon-14 dating has been used to date such artifacts and fossils as the Dead Sea Scrolls and the famous Iceman found in Italy in 1991. With more recent developments in carbon-14 dating, it is possible to date very small samples. Even a single human hair can now be dated!

In Exercises 1-4 use the following information.

The equation for carbon-14 dating given below is based on a half-life of 5730 years.
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where A(t) is the amount of carbon-14 left, 
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 is the initial amount of carbon-14, and t is the number of 5730-year intervals.

1. Rewrite the formula for A(t) using only positive exponents.
2. Make a table of values for A(t) when 
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= 100 grams and t = 1, 2, 3, 4 and 5.
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3. Graph the points from the table of values in 
number 2 and draw a smooth curve through the 
points.

4. After considering the graph in Exercise 3, why 
do you think carbon-14 dating can only be used to 
date up to about 50,000 or 60,000 years?

Use what you know about exponential functions to answer the following questions. You MUST show your work to receive full credit.

5) Over the past several years, Pro Baseball has been plagued with talk of steroids. The human body metabolizes (uses up) many of the common anabolic steroids at a rate of 10% every day. Usually, the initial dose is 300 mg.

a) Write an equation that models this situation.


Next = Now ______ starting at ____


y = 

b) After you stop taking the steroids, how much is still in your bloodstream after 2 weeks?

c) How much is left after 1 month (30 days)?

7) The world population in 1997 was 5.861 billion growing at a rate of 1.4% per year (source: World Bank).

a) Write a ‘y =’ equation for this situation

b) Use your equation to estimate the world population in 2013.

c) The actual population in 2013 was 7.125 billion (source: World Bank). How did your equation do?

d) If your estimate was off by more than 0.5 billion, did the actual population growth rate increase or decrease over the years?

5) Between 1970 and 2000, the population of Detroit, MI (my hometown) decreased quite a bit. In 1970 the population was 1,502,792 and in the year 2000 the population had declined to just 951,270. (source: detroitmi.gov)
a) 
Write an equation that models this situation. Use what you know to find the “a” and “b” values in the general exponential function.
b) 
The US Census Bureau has the 2010 population of Detroit at 713,777. What does your equation give as population estimate for 2010?
Given the following information, create 
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 equations. (Remember, write the percent as a decimal!)
8) Growth of 10% starting at 20

10) Increase of 6% starting at 70
9) Decay of 30% starting at 10,000.

11) Decline of 12% per year starting at 120,000

Given the following equations, label them as either growth or decay AND give the percent increase or decrease of each.

12) 
[image: image6.wmf]x

y

)

03

.

1

(

8000

=


Growth or Decay?

Percent increase/decrease?
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Growth or Decay?

Percent increase/decrease?
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Growth or Decay?

Percent increase/decrease?
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Growth or Decay?

Percent increase/decrease?

Simplify. Write your answer as a power (in exponential form) with positive exponents.
[Pay attention to how the exponents in the problem relate to the exponents in the answer.]
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Use patterns to find an equation that matches the table.

25)
	x:
	0
	1
	2
	3
	4
	5
	6

	y:
	10
	7
	4
	1
	-2
	
	


26)

	x:
	0
	1
	2
	3
	4
	5
	6

	y:
	1
	2
	4
	8
	16
	
	


27)

	x:
	0
	1
	2
	3
	4
	5
	6

	y:
	60
	40
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28) y = 
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a) 
	x:
	0
	1
	2
	3
	4

	y:
	
	
	
	
	


b) Where does the function start when x = 0?

c) As ‘x’ gets larger, does the function increase or decrease?

29) y = 5
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a) 

	x:
	0
	1
	2
	3
	4

	y:
	
	
	
	
	


b) Where does the function start when x = 0?

c) As ‘x’ gets larger, does the function increase or decrease?

30) Next = Now * 2, starting at 1.5
	x:
	0
	1
	2
	3
	4

	y:
	
	
	
	
	


b) Where does the function start when x = 0?

c) As ‘x’ gets larger, does the function increase or decrease?

31) Next = Now * 
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, starting at 4

	x:
	0
	1
	2
	3
	4

	y:
	
	
	
	
	


b) Where does the function start when x = 0?

c) As ‘x’ gets larger, does the function increase or decrease
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	‘y =’ Equation
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