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Title:
Honors College Algebra

Catalog Description:

Study of linear, quadratic, polynomial, rational, exponential, logarithmic, radical, and piecewise-defined functions. Emphasis on
function representation (verbal, numerical, graphical, algebraic), transformations, and analysis of function behavior including domain,
range, asymptotes, and intercepts. Solve equations and inequalities algebraically and graphically. Includes modeling of real-world
situations, use of technology to support problem solving, and development of algebraic reasoning skills.

Credit Hour(s):
4

Lecture Hour(s):
4

Requisites

Prerequisite and Corequisite
MATH-0965 Intermediate Algebra or qualified math placement; or departmental approval: equivalent coursework.

Note: MATH-1200 or 1280 taken prior to Fall 2016, or MATH-1270 taken prior to Summer 2017 will be accepted to meet prerequisite
requirements for this course.

Outcomes
Course Outcome(s):
Demonstrate a proficiency in analyzing functions whether they are described verbally, numerically, graphically, or algebraically (both

explicitly and implicitly). Students should work with the following families of functions: linear, quadratic, higher-order polynomial,
rational, exponential, logarithmic, radical, and piecewise-defined functions (including absolute value).

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. Analyze different families of functions, including linear, quadratic, higher-order polynomial, rational, exponential, logarithmic,
radical, and piecewise-defined (including absolute value), and justify the choice of appropriate analytical methods based on
function characteristics and context.

a. Define and identify relations and functions.

. Evaluate functions and work with function notation.
. Determine the rate of change of functions.

. Identify the domain and range of functions.

. Determine the vertex of a quadratic function.
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f. ldentify and determine relative maximum and minimum values in an interval of a function.
g. Determine exact, approximate, and complex zeros of polynomial functions of degree greater than two.
h. Interpret the multiplicity of zeros and their impact on the graph of a polynomial function.
i. Analyze the end behavior of polynomial and rational functions.
j. Determine intervals on which a function is increasing, decreasing or constant.
k. ldentify and determine asymptotes of rational functions.
|. Determine whether the graph of an equation exhibits symmetry.
m. Apply the horizontal and vertical line tests.
n. Determine if a function is even or odd.
o. Sketch graphs of functions.
p. :cden_tlify and perform transformations of functions (shifts, reflections, stretches, compressions, etc.) to recognize function
amilies.

2. Convert functions between different representations, including verbal descriptions, algebraic formulas (explicit and implicit), tables
of values, and graphs, and interpret key features (e.g., intercepts, asymptotes, intervals of increase/decrease, and domain/range, etc.)
across representations.

3. Perform and analyze operations on functions.

1. Add, subtract, and multiply functions; identify the domain of the result.

. Divide functions using standard, synthetic, and long division; identify restrictions on the domain.
. Compose functions and determine the domain of the composition.

. Decompose composite functions into component functions.

. Determine the inverse of a function algebraically and graphically; verify inverses and determine whether a function has an inverse
using the horizontal line test.

. Express a function as a combination (sum, difference, product, quotient, and/or composition) of functions.
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Course Outcome(s):

Solve a wide array of equations and inequalities involving linear, quadratic, higher-order polynomial, rational, exponential, logarithmic,
radical, and piecewise-defined functions (including absolute value).

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. Recognize the family of functions involved in an equation or inequality (e.g., exponential, rational), select an appropriate solution
strategy (e.qg., factoring, logarithmic properties, rational equations techniques), and justify that choice.

2. Use appropriate mathematical notation consistently throughout the solution process (e.g., interval notation, equality/inequality
symbols, radicals, exponents, function notation).

3. Distinguish between exact and approximate solutions, and identify which solution methods (e.g., factoring, graphing, numerical
methods) produce each type.

4. ldentify and exclude extraneous solutions when necessary.

5. Demonstrate an understanding of the correspondence between the solution to an equation, the zero of a function, and the point of
intersection of two curves.

6. Solve for one variable in terms of another.
7. Solve systems of equations using substitution and/or elimination.

Course Outcome(s):

Create and apply equivalent expressions and equations to simplify problem-solving and recognize common structures across
different function families.

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. Create equivalent expressions and equations strategically, specifying their domain or conditions of validity.
a. Use algebraic properties and function family properties to simplify or graph functions and equations (e.g., factoring, properties
of logarithms).

b. Identify and explain when equivalences alter function properties such as domain or solution sets.

2. ldentify and apply transformations to create equivalent expressions that simplify problem solving.
a. Apply linear transformations to rewrite functions equivalently.

b. Convert between equivalent forms of functions (e.g., standard, vertex, factored forms) to facilitate analysis and solution.

Course Outcome(s):
Use and create mathematics which model 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.

Objective(s):

1. Interpret the correspondence between key features of a function’s graph and the real-world context of the model by analyzing and
explaining features like critical points, intercepts, and asymptotes.

2. Create linear models, including piece-wise functions, from data and interpret slope as a rate of change.

3. Determine and interpret the parameters of a given model from its form and data by analyzing how each parameter, such as the
decay constant in an exponential model or the vertex and coefficients in a quadratic function, influences the behavior of the model
in context

4. Identify and justify a reasonable applied domain for the model by considering the context and constraints, such as restricting time
to positive values in a growth model or limiting input values to realistic ranges, and clearly articulate the model’s limitations and
assumptions.

Course Outcome(s):
Choose and apply 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.

Objective(s):

1. Anticipate the output from a graphing utility and adjust, as needed, to efficiently use the technology to solve a problem.
2. Use technology to verify solutions to equations and inequalities obtained algebraically.

3. Use technology to obtain solutions to equations and inequalities which are difficult to obtain algebraically.

4. Understand the difference between approximate and exact solutions.

5. Use technology and algebra combined to locate and identify exact solutions.

Course Outcome(s):
Reason mathematically.

Objective(s):
1. Recognize when a result (theorem is applicable).
2. Use result to make sound logical conclusions and provide counterexamples to conjectures.

Methods of Evaluation:
1. Exams
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2. Quizzes

3. Homework

4. Online coursework

5. Projects

6. In-class collaborative work
7. Comprehensive final exam
8. Participation

Course Content Outline:

1. Function Analysis and Representation

a. Relations and functions

b. Domain and range

c. Function notation

d. Rate of change

e. Vertex of quadratic functions

f. Relative maximum and minimum values

g. Zeros of polynomial functions

h. Complex and approximate solutions

i. Multiplicity of zeros

j- End behavior of polynomial and rational functions
k. Intervals of increase, decrease, or constancy

I. Asymptotes of rational functions

m. Symmetry (even, odd functions)

n. Horizontal and vertical line tests

0. Graphing functions and their inverses

p. Transformations (shifts, reflections, stretches, compressions)
g. Linear functions

r. Quadratic functions

s. Polynomial functions

t. Rational functions

u. Exponential functions

v. Logarithmic functions

w. Radical functions

x. Piecewise-defined functions

y. Absolute value functions

z. Function family comparisons and characteristics
2. Function Representations and Key Features

a. Verbal descriptions

b. Algebraic representations (explicit and implicit)
c. Tables of values

d. Graphs

e. Intercepts

f. Asymptotes

g. Intervals of increase/decrease

h. Domain and range

3. Operations on Functions

a. Addition of functions

b. Subtraction of functions

c¢. Multiplication of functions

d. Division of functions (standard, synthetic, and long division)
e. Domain restrictions in function operations

f. Function composition

g. Domain of composite functions



h. Decomposition of composite functions

i. Inverse functions (algebraic and graphical)

j. Verification of inverse relationships

k. Combinations of functions (sum, difference, product, quotient, composition)
4. Equations and Inequalities

a. Linear equations

b. Quadratic equations

c. Higher-order polynomial equations

d. Rational equations

e. Radical equations

f. Exponential equations

g. Logarithmic equations

h. Absolute value equations

i. Linear inequalities

j- Quadratic inequalities

k. Polynomial inequalities

I. Rational inequalities

m. Absolute value inequalities

n. Set-builder notation

o. Interval notation

p. Graphical representation of inequalities

g. Systems of equations (substitution and elimination)
r. Solving for one variable in terms of another

s. Zeros and intersections

Extraneous solutions

. Exact vs. approximate solutions

. Mathematical notation conventions

. Equivalent Expressions and Transformations

. Equivalent expressions and equations

. Domain and validity conditions

. Factoring and simplification

. Properties of logarithms

. Changes in function properties due to equivalences
Linear transformations

. Standard, vertex, and factored forms of functions

. Mathematical Modeling

. Key features in context (intercepts, asymptotes, critical points)
. Linear models

. Piecewise-defined models

. Slope as a rate of change

. Parameters in models (e.g., decay constant, vertex, coefficients)
Applied domain and constraints

. Limitations and assumptions in modeling

. Technology Use

. Graphing utility output prediction

. Verifying algebraic solutions with technology

. Solving complex equations and inequalities using technology
. Approximate vs. exact solution awareness

. Combining algebra and technology for precision

. Mathematical Reasoning

. Application of theorems

b. Drawing logical conclusions
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c. Providing counterexamples
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

Relations and functions

Domain and range

Function notation

Verbal, algebraic, table, and graph representations

Week 2 Linear and Piecewise Functions

Linear functions and rate of change

Absolute value functions

Piecewise-defined functions

Intercepts and intervals of increase/decrease

Week 3 Function Transformations and Symmetry

Shifts, reflections, stretches, and compressions
Symmetry of functions (even and odd)
Horizontal and vertical line tests

Comparing function families

Week 4 Quadratic Functions and Graphing

Graphing quadratic functions

Vertex and axis of symmetry

Relative maximum and minimum values
Standard and vertex forms

Week 5 Polynomial Zeros and Solutions

Zeros of polynomial functions
Complex and approximate solutions
Multiplicity of zeros

Week 6 Polynomial Graphs and End Behavior

Graphing polynomial functions
End behavior
Intervals of increase, decrease, or constancy

Week 7 Operations with Functions

Adding, subtracting, multiplying, and dividing functions
Domain restrictions in function operations


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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Week 8 Function Composition and Inverses

Function composition and domain
Decomposing composite functions
Inverse functions (algebraic and graphical)
Verifying inverse relationships

Week 9 Rational Functions and Graphs

Graphing rational functions
Vertical and horizontal asymptotes
Holes and domain restrictions
Domain and range

Week 10  Radical Functions and Equations

Radical functions and graphs
Solving radical equations
Domain and extraneous solutions

Week 11 Exponential and Logarithmic Functions

Graphing exponential and logarithmic functions
Solving exponential and logarithmic equations
Domain and asymptotes

Week 12 Linear and Quadratic Equations

Solving linear and quadratic equations
Absolute value equations
Solving for one variable in terms of another

Week 13 Polynomial and Rational Equations

Solving higher-order polynomial equations
Solving rational equations

Identifying extraneous solutions

Zeros and intersections

Week 14  Solving Inequalities

Solving linear, quadratic, and polynomial inequalities
Solving rational and absolute value inequalities
Using set-builder and interval notation

Week 15  Systems of Equations and Review

Solving systems using substitution and elimination
Graphical representations of inequalities
Review and synthesis of solving techniques

Week 16  Final Review and Assessment

The Course Schedule is subject to change due to pedagogical needs, instructor discretion, parts of term, and unexpected events.

Required/Recommended Readings
Readings will be selected from one of the below textbooks:
* Robert Blitzer, Precalculus.
+ Beecher, Penna, Bittinger. Algebra & Trigonometry.
+ Miler. College Algebra & Trigonometry.
+ Abramson. Algebra and Trigonometry. Openstax.
Readings may also be selected from the following supplemental resources:

+ Digital Learning Platforms (such as Pearson MyLab & Mastering, Cengage WebAssign, McGraw Hill ALEKS, Hawkes Learning
System, etc.)

+ Open Source Textbooks & Tools (such as OpenStax, MyOpenMath, Carnegie Math Pathways, Ximera, Desmos, etc.)
+ Online Videos & Tutorials (from sources such as Khan Academy, TED-Ed, Purplemath, MathTV, World of Math, etc.)
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+ Data Sets & Statistics (from sources such as the US Government’s Open Data, US Census Bureau, Kaggle, Statista, Pew Research

Center, etc.)
+ News Sources (such as AP News, Reuters, BBC, New York Times, Wall Street Journal, CNN, MSNBC, Fox News, Plain Dealer, etc.)

« Journal Articles (from scientific, peer-reviewed journal sources such as Science, Nature, etc.; and from math/educational
organizations such as AMATYC, AMS, MAA, etc.)

+ Informational Websites (for real-life applications of math/statistics, such as regional transit websites, lottery websites, real estate
websites, financial websites, playing cards websites, etc.)

Resources for the Instructor
Blitzer. Precalculus. 7th. Prentice Hall, 2022.

Beecher, Penna, Bittinger. Precalculus. 5th. Addison Wesley, 2016.

Miller. College Algebra & Trigonometry. 2nd. McGraw-Hill, 2023.

Abramson. Algebra and Trigonometry. 2nd. OpenStax, 2021.

Additional Resources for the Instructor
1. Software provided through the publisher corresponding to the textbook

2. Desmos online graphing calculator
3. TI-83 or TI-84 graphing calculator

Instructional Services
OAN Number:
Ohio Transfer 36 TMMO001 and TMMO002 (1 of 2 courses, both must be taken)
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