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Dept. of Mathematics 

 

Math 127 Math for 

General Education 

Spring 2019 
 

 
 

Instructor's Name: Ms. Denise Griffin 
 

Office Location:  Plainfield East High School Room 223 
 
Voice Mail: 815.577.0324 x 7141 
 

E-mail: dgriffi1@psd202.org 
 
Course Description 

This is a survey course of mathematical concepts used widely in the physical and social 

sciences. Intended for students whose programs do not state a specific mathematics 

course. The course focuses on mathematical reasoning and the solving of real-life 

problems. Three or four topics are studied in depth: graph theory, mathematics of finance, 

voting methods, and math in nature. 

 
Illinois Articulation Initiative (IAI) number:   M1 904 
 

Credit and Contact Hours: 
Lecture 3 
Lab 0 
Credit Hours 3 

Prerequisites: Satisfactory placement test score or grade of “C” in Math 098 or equivalent 

Books, Supplies, and Supplementary Materials 

A. Textbooks 
 

 Required: A Survey of Mathematics with Applications, 10th Ed.,  2017; 

 Angel, Abbott, and Runde. 

 ISBN: 9780134112107 
 Publisher: Pearson Education 
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B. Other Required Materials 
 

 Scientific calculator only, graphing calculators are NOT allowed. 

            Must bring to class daily.  A calculator will not be provided. 

 
Methods of Instruction: 

Lecture  

Cooperative Learning 

 
General Education Student Learning Outcomes: 

Students will demonstrate the ability to accurately apply correct mathematical methods 

and techniques in various applications such as applied sciences, theoretical mathematics, 

physics, natural sciences and other applied sciences 

 

 
Student Learning Outcomes: 
Mathematics of Finance 

1. Understand percentages and percentage increase and decrease 

2. Use the simple interest formula to determine future values, annual interest 

 rates, and time periods 

3. Explain the difference between future value and the present value 
4. Use the compound interest formula to determine future values, annual interest 

 rates, periods of compounding, and time periods 

5. Explain the difference between simple interest and compounded interest 

6. Explain the periodic interest rate 

7. Explain the difference between annual yield and annual interest rate; give the 

 formula for Annual Percentage Yield 

8. Given an annual interest rate and period of compounding, determine the 

 annual percentage 

9. Explain the difference between a regular savings account and an installment 

 plan 

10. Use the systematic savings formula to determine future values, annual interest 

 rates, periods of compounding, and time periods 

11. Explain an amortized loan 

12. Use the loan formula to determine present values, loan payments, annual 

 interest rates, periods of compounding, and time periods 
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Networks 

1. Define sub graph 

2. Define a tree 

3. State some properties of trees 

4. Given a graph, determine if it is a tree 

5. Define spanning tree 

6. Define minimum spanning tree 

7. Given a graph, find all possible spanning trees 

8. Give a real world example that uses networks. 

9. Apply Kruskal’s Algorithm to find a minimum spanning tree 

10. Discuss the shortest network connecting three points 

11. Define junction points 

12. Understand Torricelli’s construction for finding the Steiner point 

13. Discuss the shortest network connecting four or more points 
 

Euler Circuits 

1. Identify vertices and edges of a given graph 

2. Determine by observation if a graph is connected 

3. Given two vertices on a graph, determine if they are adjacent 

4. Given two edges on a graph, determine if they are adjacent 

5. Given a vertex on a graph, determine its degree 

6. Given a sequence of vertices, determine if the sequence forms a path 

7. Given a sequence of vertices, determine if the sequence forms a circuit 

8. Given a path, determine if it is an Euler path 

9. Given a circuit, determine if it is an Euler circuit 

10. Apply Euler's theorem to determine if a graph has an Euler circuit 

11. Apply Euler's theorem to determine if a graph has an Euler path 

12. Explain an algorithm 

13. Explain what is meant by eulerizing a graph 

14. Given a graph, find an optimal eulerization for it 

15. Explain what is meant by the Konigsberg bridge problem 

16. Apply the theory of Euler circuits and Euler paths to practical management 

 science problems such as routing mail delivery and garbage pickup 

17. Understand and apply Fleury’s algorithm for finding an Euler circuit or path 

 on a graph 
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Hamilton Circuits 

1. Define a Hamilton circuit 

2. Define a Hamilton path 

3. Determine whether a given graph has an Euler circuit, Hamilton circuit, both, or 
 neither 

4. Define what is meant by a complete graph 

5. Know the formula for the number of edges in a complete graph 

6. Determine the number of Hamilton circuits in a complete graph with N 

 vertices 

7. Explain what is meant by a traveling salesman problem 
8. Explain what is meant by a weighted graph 

9. Give some examples of real world problems that can be formulated as traveling 

 salesman problems 

10. Explain an approximate algorithm 
11. Apply the nearest neighbor algorithm to find an optimal Hamilton circuit 

12. Apply the brute-force algorithm to find an optimal Hamilton circuit 

13. Apply the repetitive nearest-neighbor algorithm to find an optimal Hamilton 

 circuit 

14. Apply the cheapest-link algorithm to find an optimal Hamilton circuit 
 
 

 

The Mathematics of Voting 

1. Create and understand a preference ballot/schedule 

2. Explain the plurality method of voting 

3. Explain the difference between the words "majority" and "plurality" 

4. Apply the plurality method of picking a winner in an election 

5. Give some advantages and disadvantages to the plurality method of voting 

6. Explain the process in a runoff election (plurality with runoff elimination) and 

 when it is used 

7. Explain strategic voting and when it is used 
8. Explain a preference ranking for a voting situation 

9. Explain the Borda method of voting 

10. Determine the Borda count winner from a preference ranking 

11. Give the formula to check that a Borda count is correct 

12. Give some advantages and disadvantages to the Borda method of voting 

13. Explain what is meant by a Condorcet winner 

14. Explain the method of pair wise comparisons 

15. How to determine the number of pair wise comparisons 

16. Apply the method of pair wise comparisons for picking the winner of an 

 election 

17. Give advantages and disadvantages to the pair wise comparison method of 

 voting 
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18. Explain the idea of an extended ranking methods and its uses 
19. Determine the Approval method winner from an approval ballot 

20. Give advantages and disadvantages to the Approval method of voting 

21. Discuss Arrow's impossibility theorem 

22. Discuss fairness criteria that are basic standards in a fair election. 

 
Weighted voting may also be discussed! 

 
Math in Nature 

1. Define the Fibonacci numbers 

2. Understand a recursive rule 

3. Give examples of Fibonacci numbers in nature 

4. Define the Golden Ratio 

5. Understand how the Golden Ratio and Fibonacci numbers are related 

6. Define a gnomon 

7. Understand the golden rectangle and the Fibonacci rectangle 

8. Give examples of spiral growth in nature 

 

Graded Assignments and Policies 

Graded Assignments 

Your overall grade is comprised of the following categories. 
Quizzes = 20% 
Problem or Project-based tasks /Assignments = 10% 
Tests = 50% 
Final Exam = 20% 

 
Grading Policy 
 

Final grades are based on the following scale: 

Percent Final Grade 

90-100 A 

80-89 B 

70-79 C 

60-69 D 

0-59 F 
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Major Tests and Quizzes 
Each unit will have a major assessment as well as multiple quizzes. Students will be notified 
of memorization expectations in each unit. There will be a required comprehensive final 
examination. 
 

Classroom Policies and Procedures 
 

General Information  

No late work will be accepted. Completion of homework is crucial for success in passing 
this course whether it is taken for a grade or not. 

 

Attendance Policy  

Attending class daily is crucial for success in passing this course. I will follow policies 
written in the Plainfield East High School student handbook regarding attendance 
procedures.  

 

Make-up Policy  

If you are absent for a test, you will make up that test upon return to class. Extended 
absences will be handled as outlined in the student handbook.  

 

Extra-credit Policy 

There is no extra credit given for this course.  

Final Exam Information 

 
A comprehensive final examination will be given.  

 
 

Academic Honor Code 

The objective of the academic honor code is to sustain a learning-centered environment 

in which all students are expected to demonstrate integrity, honor, and responsibility, 

and recognize the importance of being accountable for one’s academic behavior. 
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College Statement about grades of “F” and Withdrawal from Class 

Students may withdraw from a course by processing an add/drop form during regular 

office hours through the Registration and Records Office at Main Campus or Romeoville 

Campus, or by phone at 815-744-2200. Please note the withdrawal dates listed on your 

bill or student schedule. Every course has its own withdrawal date. Failure to withdraw 

properly may result in a failing grade of “F” in the course. 

 
At any time prior to the deadline dates established, an instructor may withdraw a 

student from class because of poor attendance, poor academic performance or 

behavior, such as, but not limited to, cheating or plagiarism. 

 

 

Intellectual Property 

Students own and hold the copyright to the original work they produce in class. It is a 

widely accepted practice to use student work as part of the college’s internal self- 

evaluation, assessment procedures, or other efforts to improve teaching and learning 

and in promoting programs and recruiting new students. If you do not wish your work 

to be used in this manner, please inform the instructor. 

 
 

Student Code of Conduct 

Each student is responsible for reading and adhering to the Student Code of Conduct as 

stated in the college catalog and the PEHS student handbook. 
 

Sexual Harassment 

Joliet Junior College seeks to foster a community environment in which all members 

respect and trust each other. In a community in which persons respect and trust each 

other, there is no place for sexual harassment. JJC has a strong policy prohibiting the 

sexual harassment of one member of the college community by another. See the Catalog 

or Student Handbook. 
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Student Support http://jjc.edu/services-for-students/pages/default.aspx 

a. Disability Services: http://www.jjc.edu/disability-services/Pages/default.aspx. 

Student Accommodations and Resources (StAR): If you need disability-related 

accommodations, specialized tutoring, or assistive technology in this class, if you 

have emergency medical information you wish to share with me, or if you need 

special arrangements in case the building must be evacuated, please inform me 

immediately. Please see me privately after class or at my office. New students 

should request accommodations and support by scheduling an appointment with 

the Student Accommodations and Resources (StAR) Office, Campus Center 1125, 

(815) 280-2230. 

b. Tutoring: http://jjc.edu/tlc/pages/default.aspx 
c. Counseling and Advising: http://www.jjc.edu/counseling- 

advising/Pages/default.aspx 

d. Academic Resources: http://www.jjc.edu/academic- 

resources/Pages/default.aspx 

e. Support Programs and Services: http://www.jjc.edu/support-programs- 

services/Pages/default.aspx 

f. Technology Support: http://jjc.edu/services-for-students/Pages/technology- 

support.aspx 

g. My Degree Progress: My Degree Progress is a computerized system to track a 

student's progress toward graduation. The report indicates every course and 

places these courses into their appropriate category as a General Education, Major 

Course, or Elective, according to the degree requirements. This tool is useful for 

preparing before an advising appointment, for planning, for registering, and for 

checking that the student is on track for graduation. https://eresources.jjc.edu 
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