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MTE 565 – Precalculus Mathematics  

 Course Syllabus  
 

Course Description:  A combination of topics emphasizing concepts which are important in the study of 
calculus.  Real and complex number systems; polynomial, rational, trigonometric, and transcendental 
functions; graphing in rectangular and polar coordinates using appropriate technology.   
 

Credit Hours:  3 
 

Course Prerequisites:  Nine semester hours of mathematics and graduate standing. 
 

Course Outline:        Approximate time spent 
 

 Real and Complex Numbers and the associated Field Properties   20% 
 

 Functions and Graphing:       60% 
o Polynomial Functions 
o Rational Functions 
o Logarithm and Exponential Functions 
o Trigonometric Functions 
o Lines, Circles, and Conic Sections 
o Rectangular and Polar Coordinates 
 

 Connections to the secondary classroom     20% 
 
 

Student Learning Outcomes (SLO):  At the end of MTE 565, successful students will be able to: 
1. Define the real and complex number systems and demonstrate and understanding of their 

properties. [PLO 1] 
2. Correctly explain the field properties associated with the real and complex number systems and 

give examples and non-examples of each, including examples of secondary student 
misunderstanding.  [PLO 1,3,5] 

3. Define function and identify function properties (including domain, range, one-to-one, and onto) 
and provide examples and nonexamples that are appropriate and meaningful to the secondary 
classroom, including examples of common secondary student misunderstanding. [PLO 1,3,4] 

4. Recognize basic functions (including polynomial, rational, logarithmic, exponential, and 
trigonometric) algebraically and graphically, and identify appropriate real-world applications of 
each. [PLO 1,2] 

5. Explain the use of the vertical and horizontal line tests to determine whether a graph represents a 
function or a one-to-one function, respectively. [PLO 1,3,5] 

6. Explain when a function has an inverse and what steps have to occur in order to obtain an inverse 
for a function, and describe the value of the inverse.  [PLO 1,3,5] 

7. Define and identify linear functions including common pitfalls for secondary students. [PLO 1,3] 
8. Define and identify the conic sections: circles, ellipses, parabolas, and hyperbolas.  [PLO 1] 
9. Convert between rectangular and polar coordinates. [PLO 1] 
10. Solve problems involving various functions with and without technology. [PLO 1,2] 
11. Make appropriate connections from the content of MTE 565 to the secondary mathematics 

classroom.  [PLO 1,2,3,4,5,6] 
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Program Learning Outcomes (PLO): Students graduating from SFASU with an M.S. degree and a major 
in school mathematics teaching will demonstrate: 

1. Conceptual understanding and procedural fluency necessary for teaching the core areas of school 
mathematics (number/operation (N&O), patterns/algebra (P&A), geometry/measurement (G&M), 
and probability/statistics (P&S)).  [Concepts & Skills] 

2. Competency in using various mathematical tools (including technology) to formulate, represent, 
and solve problems.  (N&O tools, P&A tools, G&M tools, and P&S tools applied to basic and multi-
step computational and application problems) [Problem Solving] 

3. The ability to use mathematical reasoning to develop conjectures, design sound arguments, and 
analyze student thinking.  (pattern recognition/conjecture development, examples/non-examples, 
deductive/inductive reasoning, argument analysis) [Critical Thinking] 

4. An understanding of the development and connectedness of mathematical ideas – historically, 
between content areas, and across grade levels. [Connections] 

5. Effective communication of mathematical ideas in oral, visual, and written forms.  
[Communication] 

6. Leadership skills in facilitating collaboration, mentoring teachers, making appropriate instructional 
decisions, and delivering professional development.  [Leadership] 
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