Algebra 1

Chapter 9: Exponents and Exponential Functions

9d: Exponential Growth and Decay Functions
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a: Starting value 

b: Multiplier.


‘b’ ALWAYS starts at 100%. ‘b’ is the percent REMAINING.

If the function grows, we add the extra percent to the 100%. 
If the function decays, we subtract the extra percent from the 100%.

Given the following information, create 
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 equations. (Remember, write the percent as a decimal!)
1) Growth of 1.08% starting at 867 million

3) Growth of 0.5% starting at 50 mg

5) Decay of 15% starting at $10,300

2) Decay of 20% starting at 200 mg
4) Increase of 3.4% starting at 330 billion 

6) Decline of 12% starting at $120,000

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

Given the following information, create 
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 equations. (Remember, write the percent as a decimal!)
13) Growth of 10% starting at 20

14) Growth of 6% starting at 70

15) Decay of 5% starting at 500

16) Decay of 30% starting at 10,000.
17) Decline of 12% per year starting at 120,000

18) Increase of 3.4% starting at 8,000

19) Automotive

A new car depreciates at about 13% per year (on average) If I buy a car for $24,995, write an equation that represents this situation. (Remember, since we are losing 13% per year, we subtracted this amount from 100% to find our multiplier.)


Next = Now ______ starting at ____


y = 
20) Finance
When my children are born, I want to make a savings account to help pay for college. I would like there to be $25,000 in the account when they are 18. The account will earn 7% interest each year. How much should I invest now? (For ease of calculation, let’s do one lump-sum payment on the front-end.)

a) In our equation, 
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 first figure out what we already have.

a = 

b = 

y = amount in account = 

x = number of years = 

b) Find the amount I should invest now.

In order to do this, plug what we know into the equation and solve for the unknown.

21) Real Estate
One thing is for certain, people will always be getting sick. As the population grows in the U.S.A. the demand for more hospitals also increases. However, hospitals are usually for profit businesses. In order to finance the building, the business needs to raise money from investors. Let’s say you invest $15,000 in a medical real estate company. Your return on investment is about 8%.

a) What is your starting value? What is your multiplier?

b) Write an equation that models this situation.


Next = Now ______ starting at ____


y = 
c) How much is your investment worth in the 4th year?

d) How much is your investment worth in 10 years?

Population

22) Between 1970 and 2000, the population of a city decreased by approximately 4% each year. In 1970 there was a population of 870,000.

a) Write an equation that models this situation.


Next = Now ______ starting at ____


y = 


b) What was the population in 2000?

23) The world population in 1997 was 5.85 billion growing at a rate of 1.52% per year.

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

x=years since 1997

y=population

b) Use your equation to estimate the world population in 2007 (10 years down the road).

Medical
24) Over the past several years, Pro Baseball has been plagued with talk of steroids. Anabolic steroids are metabolized (use up) by the body 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? (Be careful!)


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

25) When people suffer head injuries in accidents, emergency medical personnel sometimes administer a paralytic drug to keep the patient immobile. If the patient needs surgery, it is important that the immobilizing drug decay quickly. 

For one typical paralytic drug the standard dose is 50 micrograms. One hour after the injection, half the original dose has decayed into other chemicals. The halving process continues the next hour, and so on.

a) How much of the 50 micrograms will remain in the patient’s system after 1 hour? After 2 hours? After 3 hours? (Hint: create a table)
b) Write an equation for calculating the amount of drug that will remain ‘x’ hours after the initial dose.


y = 
c) How long will it take the 50 microgram dose to decay to less than 0.05 micrograms?

26) Insulin (the drug used to help diabetes) has a 5% decay every 10 minutes.

a) If you were to graph the percent remaining in the blood over time, would the amount increase or decrease?

b) What percent is remaining every time (as a decimal)? This is your multiplier.

c) Create a table for the amount remaining in the bloodstream for the 1st hour.

	Number of 10 minute periods
	0
	1
	2
	3
	4
	5
	6

	Percent remaining in blood


	100
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d) Equations:


Next = Now ______ starting at ____


y = 
e) Graph the situation using your table 
(Number of 10 minute periods, Percent Remaining)
1
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