Name: ___________________________________________




Date: ________________
Review: Section 9.1 – 9.2, 9.4

1. Determine if the following functions represent exponential growth or decay or neither.

a) 
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	2. Draw a quick sketch of a graph that represents exponential growth
	3. Draw a quick sketch of a graph that represents exponential decay.




4. Consider the function: 
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a.  Does this model exponential growth, exponential decay, or neither? ______________________



b.  What is the domain of this function? ___________________________________________



c.  What is the range of this function?  
___________________________________________



d.  What is the y-intercept of this function? ______________________________________



e.  In which quadrant does the curve approach the horizontal axis?  ____________________

5. For the following rates of growth and decay, find the multiplier (b) that should be used in the equation.

a)  3.5% growth _______________    

b)  7% decay ________________

c)  14% decay     _______________

d)  1% growth _______________

Write an equation to model the following word problems, and then find the solution.

6. A new school district is growing at the rate of 4.5% a year.  The school presently has a population of 5600 students.  If the school continues to grow at 4.5% a year, how many students will it have in 5 years?
7. The number of non-violent crimes in Pleasantville has been dropping at the rate of 6% a year.  This year the number was 1560.  If the drop rate continues to be 6%, how many crimes will there be in 6 years?

8. After one hour, a new time -release medication decays in your body at the rate of 25% per hour.  If you take a 100mg tablet, model the amount of medication that is in your body over time (that means find the equation), and then find out how much medication is in your body after 12 hours.
9. Penicillin has a biological half-life of 1.2 hours. So when penicillin is taken by a patient the amount of the drug in his or her system decreases by ½ every 1.2 hours. A patient is given 300mg of penicillin. 
(a) Write a formula to model the situation. Le y be the amount in his system x 1.2 hour periods later.

(b) How much of the drug is left in his system after 3.6 hours?

10.  Suppose that the number of bacteria per square millimeter in a culture in your biology lab is increasing exponentially with time. On Tuesday, there are 2000 bacteria per square millimeter. On Friday, the number has increased to 4500.

a. Find an equation for this function modeling the number of bacteria in terms of the time in number of days since Tuesday. (Let Tuesday be Day 0.)
b. Predict the number of bacteria per square millimeter that will be in the culture on Tuesday of the next week.

11. You decide to plant asparagus in your kitchen garden.  You first harvest 10 stalks in 2004.  By 2006, you produce 30 stalks.  Assume that the number of stalks you harvest varies exponentially with the number of years since you started harvesting the plants.
a. Write an equation for this function expressing the number of stalks in terms of the time since you harvested (in 2004).

b. According to your model, in what year did you harvest the first stalk?

c. What will be your production in the year 2015?
12. You buy your first car in 2014 for $25000.  The average rate of depreciation for this particular car model is 16%. What is the value of your car 5 years and 6 months from now?

13. The population of bacteria was counted every hour for a period of 6 hours with the following results. Without writing an equation, find a reasonable population at time = 4 hours if the population growth follows an exponential model.  Explain why  this is reasonable.

	Time (hours)
	1
	2
	3
	4
	5
	6

	Population in thousands
	5
	16.5
	54.6
	
	592.8
	1950.9


14.  The table below gives the population for Massachusetts from 1960-2010.

	Year
	1960
	1970
	1980
	1990
	2000
	2010

	population

in millions
	5.149
	5.689
	5.737
	6.016
	6.349
	6.548


	a.  What is the decade growth factor between 1970 and 1980?


	b.  What is the decade growth factor between 2000 and 2010?



	c.  What is the annual growth factor between 2000 and 2010?


	d. Complete this table:

Year

Pop (mil)

growth factor

1960

5.149

---

1970

5.689

1.105

1980

5.737

1990

6.016

1.049

2000

6.349

1.055

2010

6.548



	e.  Is an exponential model appropriate to use to estimate population growth in Massachusetts since 1960?  Explain.




ANSWERS
1.  
a.  growth
b.  decay
c.  neither
d.  decay
e.  decay
f.  growth
	2.  
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	3.  
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	4.  a. growth

     b. all reals

     c. all positive reals

     d. (0, 20)
     e.   II


5.  
a.  1.035
b.  0.93
c.  0.86

d.  1.01
6.  
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(x = time in years) 
In 5 years there will be approximately 6979 student
7.  
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(x = time in years)
In 6 years there will be approximately 1076 crimes

8.  
a.  
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 (t = time in hours).  In 12 hours there will be approx. 3.17 mg left.

9.  
a.  
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 (x = time in 1.2 hour periods.) 

b.  Since 3.6 hours is three 1.2-hour periods (3.6/1.2 = 3), x = 3. In other words, the amount

of pencillin cut in half 3 times in 3.6 hours. So, after 3.6 hours there will be approximately 37.5 mg. of penicillin left. 
10.  
a.  
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 (t = time in days since Tuesday).


b.  After 7 days there will be approximately 13,241.25 or 13,241 bacteria.

11.  
a.  
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 (t = time in years since 2004)


b.  
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... Guess and check. Approximately 4 years prior to 2004, so in 2000

c.  
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12.  
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  (t = time in years since 2014). In 5.5 years it will be worth about $9582.44

13.  
The growth factor (or multiplier) is approximately 3.3. You can find this by dividing each

              subsequent term by the previous term just like we would do to find r in a geometric         

              sequence (i.e. 
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) Therefore, to get an approximate population at time = 4 hours, 
             multiply 
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which is approximately 180.
14.  
a.  1.0084
b.  1.0313
c.  1.0031
d.  (write the 2 numbers you found 









in (a) & (b) in the table).

e.  No, it would not be appropriate to use an exponential model to estimate population growth in MA since 1960.  The growth factor is not constant.  It varies from as high as 1.105 (over 10%) between 1960 & 1970 and as little as 1.0084 (less than 1%) between 1970 and 1980. You need an approximately constant growth factor in order to model growth with an exponential equation.
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