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Subject Code
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154H

Title:
Honors Trigonometry

Catalog Description:

This course is part of a two-semester sequence. Topics include trigonometric functions and their values for all angles, vectors and
oblique triangles, graphs of trigonometric functions, trigonometric identities and equations. Applications and activities to build skills
in problem solving included. Emphasis on more challenging trigonometric concepts in real-world settings are found in the form of
projects and in-class presentations.

Credit Hour(s):
3

Lecture Hour(s):
3

Requisites

Prerequisite and Corequisite
MATH-1530 College Algebra or MATH-153H Honors College Algebra; or departmental approval.

Note: MATH-1275 MATH-1280, MATH-1521, or MATH-152H taken prior to Fall 2016 will be accepted to meet prerequisite
requirements for this course.

Outcomes
Course Outcome(s):
A. Define, evaluate and analyze 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. Define and use the vocabulary of angles.
2. Evaluate the six trigonometric functions using the unit circle, a right triangle, or any angle.

3. Graph the six trigonometric functions and their transformations; determine period, phase shift and amplitude; state the domain,
range, zeros, and general function behavior (increasing, decreasing, extrema, etc.)

4. Evaluate the inverse trigonometric functions; state the domain and range of each function and its inverse..
5. Model and solve applications of trigonometric functions, utilizing a graphing utility as appropriate.

6. Use reasoning to communicate the relationship between function families, articulating similarities and differences between defined
functions; communicate the reason parficular values may or may not be excluded from the domain of a given function.
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7. Using a graphing utility, model a set of data. Determine the best trigonometric function to model the data, and write the
corresponding equation. Determine appropriate domain, range and excluded values based on the data

Course Outcome(s):
B. Analyze, define, and interpret analytic trigonometry.

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. Verify identities using fundamental trigonometric identities.
2. Verify identities using the sum/difference, double angle, power-reducing, and half-angle formulas.

3. Define and apply the sum/difference, double angle, power-reducing, and half-angle formulas to find exact values of trigonometric
expressions.

4. Solve trigonometric equations and inequalities; give exact and approximate answers; articulate situations when a calculated
answer may be excluded from the solution set.

5. Verify solutions to trigopnometric equations and inequalities. Analyze the results obtained from a graphing utility.
. Perform mathematical operations with functions and identify the graphical representation of the results.

7. Model and solve applications utilizing trigonometric equations; analyze the results. Determine which calculated values should be
excluded from the solution set.
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Course Outcome(s):
C. Analyze, interpret, define and apply the Laws of Trigonometry and their Applications.

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. Use the Law of Sines and Law of Cosines to solve oblique triangles.

2. Define, graph, and perform operations with complex numbers.

3. Define, graph, analyze polar coordinates and polar equations.

4. Define, model, and perform operations with vectors and their applications.

Methods of Evaluation:
Exams

. Quizzes

. Homework

Projects

. Collaborative work

. Comprehensive final exam

. Honors Assignments: Honors assignments consist of, but not limited to, collaborative class work, take-home projects, and/or
research assignments.

No oA WwN =

Course Content Outline:

1. Vocabulary of angles
a. Standard position
b. Quadrantal, coterminal, and reference angles
c. Degree and radian measure
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d. Arc length
e. Linear and angular speed
2. Six trigonometric functions.
a. Unit circle
b. Right triangle ratios
c. Any angle function
d. Exact value of 30°(#/6),45°(#/4),60°(#/3) angles
e. Using calculator
3. Graphs of trigonometric functions.
a. Domain and range
b. Period and amplitude
c. Phase and vertical shift
d. Asymptotes
4. Inverse trigonometric functions.
a. Restricted domains
b. Exact value
c. Composite functions
d. Using a calculator
5. Modeling and applications of trigopnometric functions
a. Using right triangles
b. Bearing from point to point
c. Simple harmonic motion
6. Basic Trigonometric Identities
a. Reciprocal
b. Quotient
c. Pythagorean
d. Even-odd
7. Principal Identities
a. Sum and difference
b. Double-angle and half-angle
c. Power-reducing
d. Cofunction
e. Sum-to-product and product-to-sum
8. Solving
a. Single trigonometric functions
b. Equations involving multiple angles
c. Using calculator
9.The Law of Sines and Law of Cosines
a. Oblique (AAS, ASA, SSA) triangles and Law of Sines
b. Oblique (SAS,SSS) triangles and Law of Cosines
c. Area of oblique triangles
10. Complex
a. Graphical representation
b. Trigonometric notation
c. Multiplication and division
d. Powers and roots of complex numbers
11. Polar
a. Rectangular coordinates as polar
b. Complex coordinates as polar
c. Polar and rectangular equations
d. Graphs of polar equations
12. Vectors
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a. Direction and magnitude

b. Scalar

c. Position and unit vector

d. Operations on vectors

e. Dot product and angle between vectors
f. Modeling and applications

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 Six Trigonometric Functions of Right Triangles
Applications of Right Triangles

Week 2 Trigonometric Functions of Any Angle
Radian Measure, Arc Length and Angular Speed

Week 3 Graphs and Properties of Circular Functions

Week 4 Graphs of Trigonometric Functions and Their Transformations

Week 5 Exam 1

Week 6 Trigonometric Identities - Pythagorean, Sum, Difference and Cofunction

Week 7 Trigonometric Identities - Double and Half-Angle
Proving Trigonometric Identities

Week 8 Inverses of Trigonometric Functions
Week 9 Solving Trigonometric Equations
Week 10  Exam 2

Week 11 Law of Sines and Law of Cosines

Week 12 Applications of Law of Sines and Law of Cosines
Complex Numbers in Trigonometric Notation

Week 13 Polar Coordinates and Their Graphs

Week 14  Vector Definition, Applications and Operations
Week 15  Exam Three

Week 16  Cumulative Review and Final Exam

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

Required/Recommended Readings

Readings may be selected from the following textbooks:
Blitzer, Robert. Precalculus.

Miller. College Algebra & Trigonometry.

Sisson, Paul. Precalculus.

Resources for the Instructor
Beecher, Penna, Bittinger. Precalculus: A Right Triangle Approach. 5th. Pearson, 2016.


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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Blitzer, Robert. Precalculus. 7th. Pearson, 2021.

Desmos Graphing Calculator. Desmos, Inc., 2011. www.desmos.com

Khan Academy. Khan Academy, 2021. www.khanacademy.org

Sisson. Precalculus . 3rd edition. Hawkes Publishing, 2021.

Miller. ALEKS 360 Algebra & Trigonometry. 2nd ed. McGraw Hill, 2023.

Additional Resources for the Instructor

« 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.)
+ Math & Statistics Software (such as Maple, Mathematica,StatCrunch, Minitab, Excel, R, SPSS, etc.)

+ 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.)

Instructional Services

OAN Number:
Ohio Transfer 36 TMMO003 and TMMO002 (2 of 2 courses, both must be taken)
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