
 

Professor Luis Martin                                                  

MDC North Campus 

Algebra 

 

 

 

Subject:  Precalculus Algebra: MAC 1140 & MAC 1147   

 

Topic:  Exponential Growth & Decay Models with Elements of Sustainability 

 

Instructional Objective: After the conclusion of this class the students will be able to 

apply the equations developed for uninhibited growth and decay to calculate the fraction 

of a radioactive substance that is present after a given number of years. An assessment of 

the results will reveal the impact of this process on the environment and help raise 

awareness about the sustainability of our planet related to the specific field of 

mathematics. 

 

Content Outline: 
1. Find equations of populations that obey the laws of uninhibited 

growth and decay: kteAtA 0)(  . 

 

2. Interpret the concept of half-life of a radioactive substance and its 

impact on the sustainability of our planet. 

 

 

3. Make use of carbon dating techniques to estimate the age of ancient 

organisms. 

 

 

Instructional Strategy: Explain to the students the idea about how to apply the methods 

listed in the content outline to find equations of the form kteAtA 0)(   as well as the 

interpretation of the concepts of half-life of a radioactive substance, making emphasis in 

the impact of these parameters on the sustainability of our planet. Include problems like 

the following. 

 

1) The half-life of radium is 1690 years. If 10 grams is present now, how much will 

be present in 50 years?  

 

The answer to this question, obtained by first setting up the equation, is that the 

amount of this radioactive substance present in 50 years will be 9.797 grams.  

 

Discuss with the students how dangerous is the use of this type of radioactive 

substances to the environment since in 50 years the initial amount remains almost 

intact. Illustrate this with the example of the nuclear power plants, in which the 

residuals are almost impossible to eliminate. 



 

Also, connect this type of problems with Principles I-2-a & II-6-d of The Earth 

Charter. 

 

 

2) The half-life of radioactive potassium is 1.3 billion years. If 10 grams is present 

now, how much will be present in 1000 years?  

 

Answer: 9.999999468 grams!! Same Principles are hit with this problem. 

 

 

3) A fossilized leaf contains 70% of its normal amount of carbon 14. How old is the 

fossil?  

 

Answer: 2882 years old 

  

             Connect this problem with Principle III-12-d of The Earth Charter. 

 

 

Assessment: Give the students a problem similar to any of the previously described 

problems. Emphasize the negative impact on the environment of the use of nuclear power 

plants, due to the fact that the residuals will be with us almost forever. 

 

Materials: Textbook, scientific calculator, and a copy of The Earth Charter. 

 

Homework Assignments: Problems from section 6.8, page 484 (Textbook) 

 

Extra-Curricular Activities: Check the following websites: 

 

The Earth Charter 
Earth Charter 
 

Earth Charter Website  
http://www.earthcharter.org 

 

Global Warming Mathematics: 

http://www.roperld.com/science/globalwarmingmathematics.htm 

 

Natural Resources Defense Council: 

www.nrdc.org 

 

Union of Concerned Scientists: 

www.ucsusa.org 

Miami-Dade College Learning Outcomes: 

 

(2) Use quantitative analytical skills to evaluate and process numerical data. 

 

http://www.earthcharterinaction.org/content/pages/Read-the-Charter.html
http://www.earthcharter.org/
http://www.roperld.com/science/globalwarmingmathematics.htm
http://www.nrdc.org/
http://www.ucsusa.org/


(3) Solve problems using critical and creative thinking and scientific reasoning. 

 

(10) Describe how natural systems function and recognize the impact of humans on the 

environment. 

 

 

MAC 1140 & MAC 1147 Course Competencies: 

 

(25) Solve applied problems involving exponential growth or decay. 
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