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Module Overview 

 The purpose of this module is to increase awareness of the universal connection that 

exists between all entities, from the micro to the macro, from the seeing to the unseeing, in 

this awesome universe of which we are part.  

  To bring to light the idea that processes, even though interconnected in different ways 

and of great complexity, can be subdivided into subset systems for the purpose of simplifying 

their analysis.   

The human race is one of many subsets, our behavior as global citizens and towards the 

environment and other commons, will have a profound influence on the future of the human 

race and planet Earth, by nature of our creation and our connectivity to everything else.  

To increase individual awareness that all natural resources must be respected, that in 

general these resources are limited.  Therefore, their transformation into useful consumption 

products by a manufacturing process must be maximized, efficiency of these products must 

also be maximized and waist must be minimized.     

A manufacturing process under analysis which by the nature of the process can be 

modeled by simple quadratic functions, the mathematical approach for finding the values that 

maximizes and minimizes the manufacturing efficiency and minimizes waste respectively, is 

relatively simple, and can easily be implemented in a College Algebra (MAC1105) course, or 

Pre-Calculus Course (MAC1140). 

Manufacturing processes of greater complexity, maximization and/or minimization can 

be calculated by using classical calculus concepts such as differentiation.  

Student Group Targeted 

 This module can easily be integrated into a lesson in a College Algebra (MAC 1105) 

course, Pre-Calculus (MAC1140) course, Business Calculus (MAC2233) course or Calculus I 

(MAC2311) course.   

 



Module Implementation 

1. Explain the mathematical concepts of maximizing and minimizing and their associated 

mathematical techniques for solving these types of problems, taking into consideration 

the level of the math course. 

2. Present the ideas described in the module overview.  This can be accomplished in 

various ways, some examples are: 

 

A) The professor teaching the course can provide a lecture which will include 

environmental issues and concerns. 

B) Invitation of environmental speakers. 

C) Taking the class when possible, to various environmental related presentations 

done by other faculty and members of the college. 

D) Showing environmental films. 

E) Assigning environmental related readings. 

F) Participating in environmental related field trips.                             Just to mention 

a few. 

 

3.  Assign a number of environmental related word problems where the mathematical 

techniques explained in part 1, are necessary for the solving of such problems. 

4. Discuss the results obtained for the assigned word problems from a mathematical and 

environmental perspective. 

5. Divide the class into five or six teams.  Assign the teams to identify and observe a 

necessary process having one or more of its outputs, impacting the environment 

negatively. Ask them to construct a model of the system by using block diagrams or a 

flow chart.  

6.  Analyze the system for ways of maximizing the necessary and beneficial outcomes and 

at the same time minimize the outcomes that negatively impact the environment.    

Note:  The possibility exist that the system selected by the teams, will be difficult to 

model mathematically. Therefore, flexibility must be provided for finding possible 

friendly environmental solutions.  For such a system a common sense approach based 

on a critical thinking process should be considered. 

7.  Ask the teams to present their projects in approximately ten (10) minute intervals.  

 

Module Objective and Learning Outcomes 



A) To introduce the mathematical concepts of maximization and minimization and their 

applications to environmental issues such as conservation, manufacturing, recycling and 

waste reduction. 

B) To increase awareness that natural resources in general are limited.   

C) Manufacturing processes using natural resources into useful products must be analyzed 

for potential maximization of beneficial outcomes while minimizing negative 

environmental outcomes.  

D) To create a global awareness of all of the above.  


