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 I. Subject: MAC 1105  College Algebra 

  Topic: The Dangers of Overpopulation 

  Grade: College Level 

  Time: Two Classes 

   

 

II. Goal:  To convey to students in a College Algebra class the demonstrable power of the 

exponential growth equation in the context of the impact of human overpopulation. 

Various websites are visited presenting the past, present and projected planetary 

population.  The graph of human population growth is compared to the exponential 

growth equation and it's graph. Then we visit websites where human consumption data 

is presented. This information is compared to planetary reserves of natural resources. 

The inevitable conclusion is if current behavior is continued, then we will run out of 

water, oil, food and air.  To bring home the point of thoughtless reproduction with no 

concern for the future we close with a clip of  the Star Trek episode “The Trouble with 

Tribbles”.  Were an adorable critter that reproduces at an alarming rate exhausts all food 

supplies. 

 

III. Instructional Objectives:  Students will: 

 

1. Study exponential and logarithmic equations. 

2. Practice graphing exponential equations. 

3. Solve logarithmic and exponential equations. 

4. Use these skills to discover how long it will take for various 

countries to reach a certain population. 

5. Understand the quantity of goods the average American 

consumes. 

6. Extrapolate these numbers to appreciate the stress that larger 

and larger populations put on limited natural resources. 

7. Write a short paper on their discoveries. 

 

IV.    Content Outline 

 

1. What is an exponential equation? 

2. What is the fundamental behavior of exponential growth 



and decay? 

3. What is the behavior of planetary population growth? 

4. Given the fixed resources available to us here on earth can 

we continue to consume at the current rate? 

5. How does the number of people on earth effect the 

longevity of our natural resources? 

6. What else can we do to to preserve the quality of life that 

we currently enjoy? 

 

V. Instructional Strategies 

 

  Lesson One: 

 

  Start by asking the class if they know how many people live in Miami. 

  Then ask how many people live in Florida what about New York and what  

  about the United States.  How many people are there on the earth? 

  Next we bring up some websites to look at real time data that answers these 

  questions.  Now we look at sites that plot the earth's population over time. 

  Does anyone recognize that graph.  The exponential function is presented   

  and graphed.  The class is given time to work some problems and graph  

  some exponential functions. 

  We next explore earth resources and individual usage rates.  We visit the  

  Earth Charter Initiative web site and read the Preamble.  Taking special note 

  of the sentence: 

  “An unprecedented rise in human population has overburdened ecological  

  and social systems”. 

  We now show a short clip from Star Trek the original series.  The episode is 

  called “The Trouble with Tribbles”  (Season 2 Episode 14).  The scene  

  depicts a fuzzy critter that has a tranquilizing effect on the crew but   

  reproduces at an astonishing rate.  The critter has just finished consuming  

  the entire shipment of grain the crew was meant to protect.  In the close of  

  the scene Captain Kirk opens the grain locker and instead of food he gets  

  buried in an avalanche of Tribbles.  Finish class and instruct the students to 

   continue these explorations at home.  

 

  Lesson Two 

 

  We start with a question and answer period.  What did you find out?  We  

  continue to take notes on web sites we visit.  Next we approximate how  

  long will the oil last.  How long will water last?  How long will the forests  

  last?   

  To answer when will populations reach a given number  we discover the  



  need for the inverse of the exponential function:   

  the logarithm function. 

  The lecture continues with logarithmic functions graphs and how to solve  

  that population question. 

Resources: 

 
http://www.earthcharterinaction.org/content/pages/Read-the-Charter.html  
 
http://www.infoplease.com/ipa/A0004986.html  
 
http://en.wikipedia.org/wiki/Population  
 
http://en.wikipedia.org/wiki/List_of_countries_by_population  
 
http://en.wikipedia.org/wiki/Overpopulation  
 
http://en.wikipedia.org/wiki/World_energy_consumption  
 
http://www.paulchefurka.ca/Population.html  
 
http://www.census.gov/main/www/popclock.html  
 
http://www.globalissues.org/issue/198/human-population  
 
http://www.cosmosmith.com/human_population_crisis.htm  
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