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Subject Code
MATH - Mathematics

Course Number:
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Title:
Precalculus

Catalog Description:

Intensified course designed to prepare students for success in calculus. Students will develop effective thinking, problem-solving and
communication skills, state problems carefully, articulate assumptions, understand the importance of precise definitions, and reason

logically to conclusions; identify and model essential features of a complex situation, modify models as necessary for tractability, and
draw useful conclusions; use and compare analytical, visual, and numerical perspectives in exploring mathematics.

Credit Hour(s):
5

Lecture Hour(s):
5

Lab Hour(s):

0

Other Hour(s):
0

Requisites

Prerequisite and Corequisite

MATH-1530 College Algebra or qualified math placement; or Student with previous college algebra or college trigonometry, or algebra/
trigonometry in high school can request departmental approval.

Outcomes
Course Outcome(s):

Functions: Successful Precalculus students demonstrate a practical understanding of the Elementary Functions whether they are
described verbally, numerically, graphically, or algebraically (both explicitly and implicitly). Students are comfortable working with the
following families of functions: linear, quadratic, higher-order polynomial, rational, exponential, logarithmic, radical, piecewise-defined
(including absolute value), and periodic functions (including trigonometric functions).

Essential Learning Outcome Mapping:

Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in
innovative or imaginative ways.

Quantitative Reasoning: Analyze problems, including real-world scenarios, through the application of mathematical and numerical
concepts and skills, including the interpretation of data, tables, charts, or graphs.

Objective(s):

1. Performs routine function analysis providing an organized description including an algebraic discussion of domain, range, zeros,
discontinuities, singularities, behavior (increasing, decreasing, extrema, etc.), end-behavior, periodic characteristics (such as
period, frequency, phase shift, and amplitude), any symmetries, as well as an informative graph and appropriate approximations.

2. Recognizes function families within formulas and equations, identifies dominant terms significant to end-behavior, associates
factors with zeros and singularity behavior, and anticipates function behavior based on algebraic structure.
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. Parses expressions and distinguishes between functions, variables, parameters, and evaluation.

4. Converts a given function representation into a desired form, documents restrictions and choices, and furnishes an account of the
process.

5. Deconstructs a function representation into composition components, providing a description of the separate components along
with an explanation of the range-domain mapping connecting the components.

6. Uses properties of real numbers to investigate function characteristics and features, including instantaneous rate of change.
. Calculates and interprets the average rate of a function

8. Uses covariational reasoning strategies by exploring patterns of change between two related quantities in various contexts and
representations.
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Course Outcome(s):

Analytic Geometry: Successful Precalculus students take advantage of geometric and algebraic relationships to effectively recast
contexts and reposition an argument’s point of view.

Essential Learning Outcome Mapping:

Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in
innovative or imaginative ways.

Quantitative Reasoning: Analyze problems, including real-world scenarios, through the application of mathematical and numerical
concepts and skills, including the interpretation of data, tables, charts, or graphs.

Objective(s):
1. Expresses and translates angular relationships regardless of units or coordinate system.

2. Performs routine analysis of right triangles, including side lengths and angle measurements using trigonometric ratios/functions,
as well as the Pythagorean Theorem.

3. Performs routine analysis of general triangles, including side lengths and angle measurements using trigonometric ratios/
functions, as well as other relationships.

4. Constructs and dissects models blending rectangular coordinates, geometric forms, and trigonometric functions.
5. Encodes positional information via rectangular and polar coordinates, and trigonometric forms.

Course Outcome(s):

Equivalencies: Successful Precalculus students are proficient in creating equivalencies in order to simplify expressions, solve
equations and inequalities, and take advantage of a common structure or form.

Essential Learning Outcome Mapping:

Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in
innovative or imaginative ways.

Quantitative Reasoning: Analyze problems, including real-world scenarios, through the application of mathematical and numerical
concepts and skills, including the interpretation of data, tables, charts, or graphs.

Objective(s):

1. Purposefully creates and uses equivalences to support substitutions, targeted arithmetic (elimination, reduction, simplification,
etc.), context shifts, and indicates where they are valid.

2. Cites conditional statements (including theorems, corollaries, and lemmas) and applies conclusions in order to equate, refine, or

classify a situation.

. Convert using traditional equivalency families, including variations resulting from arithmetic properties of functions.

4. Demonstrates an understanding of the algebraic, functional, and geometric contexts for equation solutions. (Solutions to
equations can simultaneously serve multiple purposes by representing numbers satisfying an equation, zeros of a function, and
intersection points of two curves.).
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Course Outcome(s):
Modeling with Functions: Successful Precalculus students use and create mathematics which models a wide range of phenomena.

Essential Learning Outcome Mapping:

Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in
innovative or imaginative ways.

Quantitative Reasoning: Analyze problems, including real-world scenarios, through the application of mathematical and numerical
concepts and skills, including the interpretation of data, tables, charts, or graphs.
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Objective(s):

1. Creates mathematical models.
a. Using data
b. Interpreting graph

Course Outcome(s):

Reasons Mathematically: Successful Precalculus students demonstrate a proficiency at rigorous mathematical reasoning by making
decisions, executing plans, judging results, and explaining the process.

Essential Learning Outcome Mapping:

Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in
innovative or imaginative ways.

Oral Communication: Demonstrate effective verbal and nonverbal communication for an intended audience that is clear, organized,
and delivered effectively following the standard conventions of that language.

Written Communication: Demonstrate effective written communication for an intended audience that follows genre/disciplinary
conventions that reflect clarity, organization, and editing skills.

Quantitative Reasoning: Analyze problems, including real-world scenarios, through the application of mathematical and numerical
concepts and skills, including the interpretation of data, tables, charts, or graphs.

Objective(s):

1. Communicates rigorously. The student reasons logically and explains their reasoning clearly and legibly, using proper and precise
notation.

. Recognizes and verifies when a result (theorem) is applicable and uses the result to make sound, logical conclusions.

. Offers counterexamples to conjectures.

. Investigates based on conditionals (if-then statements) from which strategies and tactics are developed.

. Outlines and carries out multiple steps towards solutions.
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Course Outcome(s):

Infinity: Successful Precalculus students begin contemplating, discussing, and communicating about objects, properties, and
behavior generated by infinity.

Essential Learning Outcome Mapping:

Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in
innovative or imaginative ways.

Quantitative Reasoning: Analyze problems, including real-world scenarios, through the application of mathematical and numerical
concepts and skills, including the interpretation of data, tables, charts, or graphs.

Objective(s):

1. Integrates graphical and algebraic investigations on limiting behavior at discontinuities and singularities along with end-behavior
and communicates findings using proper notation.

. Differentiate between interval and point-wise characteristics of functions.

. Classify behavior and features of a function from values of the instantaneous rate of change.

. Analyze sequences, including limiting behavior, using appropriate language and precise mathematical notation.

. Explore representations of functions based on infinite processes.
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Course Outcome(s):

Appropriate Use of Technology: Successful Precalculus students are proficient at choosing and applying technology to assist in
analyzing functions.

Essential Learning Outcome Mapping:

Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in
innovative or imaginative ways.

Quantitative Reasoning: Analyze problems, including real-world scenarios, through the application of mathematical and numerical
concepts and skills, including the interpretation of data, tables, charts, or graphs.
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Objective(s):
1. Uses technology to:
a. Generate avenues of reasoning.
. Establish connections between algebraic and graphical representations of functions and associated curves.
. Compare functions.
. Develop intuition on function behavior.
. Make sense of a situation.
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Methods of Evaluation:

1. Periodic exams

2. Projects

3. Homework

4. Collaborative work with peers
5. Comprehensive final exam

Course Content Outline:
1. Fundamental concepts of algebra
a. Absolute value equations and inequalities

b. Equations and inequalities
i. Interval notation

ii. Solutions of linear and higher degree equations and inequalities, including rational inequalities

c. Elementary analytic geometry
i. Cartesian plane

ii. Distance and midpoint formulas
iii. Symmetry
iv. Equations of a line and circle

2. Functions and their graphs
a. Notation, definition, operations and domain of functions

b. Graphs of functions
i. Even and odd function

ii. Increasing, decreasing and constant functions
c. Composite and inverse functions
d. Piecewise functions

3. Polynomial and rational functions
a. Finding zeros, real and complex
i. Remainder and Factor Theorem

b. Horizontal and vertical asymptotes
c. Graphing
. Exponential functions
. Logarithmic functions and their properties
. Exponential and logarithmic equations and applications

. Trigonometric functions
. Radian and degree measure

. Trigonometric functions of angles and the unit circle
. Trigonometric graphs

. Applications involving right triangles

. Trigonometric equations

. Formulae for sum/difference and multiple angles

. Inverse trigonometric functions

8. Applications of trigonometry
a. Law of Sines

b. Law of Cosines
c. Partial fractions

9. Sequences and series
a. Sequence functions and summation notation

b. Binomial Theorem
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10. Polar coordinates
11. Polar coordinates and graphs of polar equations

Religious Accommodation

Before reviewing the course schedule, students should carefully review the following religious accommodation policy and other
required instructional policies:

Religious Accommodation:

Students seeking an accommodation for absences permitted under Ohio's Testing Your Faith Act must provide the instructor

with written notice of the specific dates for which the student requires an accommodation and must do so not later than fourteen
(14) days after the first day of instruction. Please submit requests for accommodations at this link: https://portal2.tri-c.edu/
ReligiousAccommodation/ Religious Accommodation Form. Students with questions about their religious accommodations under
Ohio's Testing Your Faith Act may contact the College's Office of General Counsel and Legal Services by phone at 216.987.4856 or via
email at legal@tri-c.edu.

Other Required Instructional Policies:
https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf

Weekly Schedule
Topics

Week 1 Introduction to Functions
Function Notation
Function Arithmetic

Week 2 Linear Functions
Absolute Value Functions

Week 3 Quadratic Functions
Inequalities with Absolute Value and Quadratic Functions

Week 4 Graphs of Polynomials
The Factor Theorem and the Remainder Theorem
Real Zeros of Polynomials

Week 5 Introduction to Rational Functions
Graphs of Rational Functions
Function Composition
Inverse Functions

Week 6 Introduction to Exponential and Logarithmic Functions
Properties of Logarithms
Exponential Equations and Inequalities

Week 7 Logarithmic Equations and Inequalities
Applications of Exponential and Functions

Week 8 Partial Fraction Decomposition

Week 9 Sequences
Summation Notation
The Binomial Theorem

Week 10 Angles and their Measure
The Unit Circle: Cosine and Sine
The Six Circular Functions and Fundamental Identities

Week 11 Trigonometric Identities
Graphs of the Trigonometric Functions

Week 12 The Inverse Trigonometric Functions
Trigonometric Equations and Inequalities

Week 13 Applications of Sinusoids
The Law of Sines
The Law of Cosines

Week 14  Polar Coordinates
Graphs of Polar Equations

Week 15  Parametric Equations
Week 16  Final Exam and/or Project Submision


https://portal2.tri-c.edu/ReligiousAccommodation/
https://portal2.tri-c.edu/ReligiousAccommodation/
https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf
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The Course Schedule is subject to change due to pedagogical needs, instructor discretion, parts of term, and unexpected events.

Required/Recommended Readings
Precalculus By Carl Stitz and Jeff Zeager

Resources for the Instructor
Stitz, Carl and Zeager, Jeff. Precalculus. 3rd. OER, 2013.

Beecher, Penna and Bittinger. (2016) Precalculus, A Right Triangle Approach, Pearson.

Blitzer, Robert. (2026) Precalculus, Pearson.

Sisson, Paul. (2021) Precalculus, Hawkes.

Young, Cynthia Y. (2023) Precalculus, Wiley.

COMAP (Consortium for Mathematics and its Applications). https://www.comap.com/

Additional Resources for the Instructor
Software provided with textbook

Instructional Services

OAN Number:
Ohio Transfer 36 TMM002
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