
Welcome to Secondary Math III

This course is meticulously designed to align with state standards and targeted learning
objectives, ensuring comprehensive coverage of essential knowledge and skills required for
student success.

Course Description:
Secondary Math III is a culmination of students’ previous mathematical learning, focusing on probability
and statistics, advanced functions, trigonometry, and modeling. This course is divided into eight units, with
content grouped into critical areas that build on prior knowledge.

Students will analyze data using statistical methods, explore polynomial, rational, and radical functions,
and extend their understanding of right triangle trigonometry to general triangles. They will also
synthesize their knowledge of functions and geometry to create mathematical models and solve
real-world problems.

The course integrates Mathematical Practice Standards, fostering logical reasoning, problem-solving, and
the application of mathematics to meaningful contexts.

Learning Outcomes
By the end of this course, students will:

1. Use probability and statistical tools to analyze data and draw meaningful conclusions.
2. Extend their understanding of functions to include polynomial, rational, and radical types,

exploring their characteristics and applications.
3. Apply trigonometric concepts, including the Law of Sines and Cosines, to general triangles.
4. Create and evaluate mathematical models using functions, geometry, and trigonometry.
5. Develop problem-solving and critical-thinking skills for real-world applications.
6. Synthesize previous knowledge of mathematical concepts in complex problem-solving tasks.

Syllabus Overview
Semester 1: Advanced Functions and Statistics
Unit 1: Polynomial Functions

• Characteristics of polynomial functions: end behavior, zeros, and turning points.
• Operations on polynomials, including addition, subtraction, multiplication, and division.
• Factoring and solving polynomial equations.
• Applications of polynomial functions in real-world contexts.

Unit 2: Rational Functions
• Graphing rational functions and identifying key features (asymptotes, intercepts, domain, and
range).
• Operations with rational expressions.
• Solving rational equations and addressing real-world problems.
• Analyzing discontinuities and their implications.

Unit 3: Radical Functions
• Understanding and graphing radical functions.
• Simplifying and performing operations with radicals.
• Solving radical equations, including extraneous solutions.
• Real-world applications of radical functions.

Unit 4: Probability and Statistics I
• Exploring theoretical and experimental probability.
• Analyzing and interpreting data distributions.
• Conditional probability and independence.
• Applications of probability to decision-making scenarios.



Semester 2: Trigonometry, Modeling, and Synthesis
Unit 5: General Triangle Trigonometry

• Extending trigonometric ratios to oblique triangles.
• Understanding and applying the Law of Sines and the Law of Cosines.
• Solving problems involving general triangles, including real-world contexts.
• Applications of trigonometry in navigation, surveying, and engineering.

Unit 6: Probability and Statistics II
• Advanced data analysis using regression models.
• Hypothesis testing and making inferences from sample data.
• Exploring combinations and permutations in probability.
• Evaluating statistical claims and using statistical tools in decision-making.

Unit 7: Mathematical Modeling
• Integrating functions, trigonometry, and statistics into comprehensive models.
• Representing real-world scenarios through mathematical equations and graphs.
• Solving contextual problems using multi-step mathematical reasoning.
• Evaluating the effectiveness and limitations of mathematical models.

Unit 8: Synthesis and Applications
• Reviewing and integrating polynomial, rational, and radical functions.
• Applying trigonometric and statistical methods in complex problem-solving.
• Collaborative projects and presentations to demonstrate learning.
• Preparing for future academic and career applications of mathematics.

Assessment Methods
• Quizzes and unit tests to assess understanding.
• Projects and reports involving statistical analysis and modeling.
• Midterm and final exams to evaluate cumulative learning.
• Collaborative assignments for real-world applications.
• Performance-based tasks to demonstrate synthesis and reasoning skills.

Mathematical Practice Standards Integrated Throughout
• Problem-Solving and Perseverance: Approach complex problems with persistence and
strategy.
• Abstract and Quantitative Reasoning: Represent mathematical situations abstractly and
quantitatively.
• Constructing Arguments: Develop logical arguments and evaluate the reasoning of others.
• Modeling with Mathematics: Use mathematics to represent and analyze real-world situations.
• Use of Tools: Employ calculators, graphing tools, and software for problem-solving.
• Precision: Communicate mathematical ideas clearly and accurately.
• Structure and Patterns: Identify and use patterns to understand mathematical structures.
• Repeated Reasoning: Recognize efficiencies in repeated processes and apply them.

Conclusion
Secondary Math III provides a comprehensive exploration of advanced mathematics, empowering
students to connect concepts from probability, functions, trigonometry, and geometry. By integrating these
areas, students develop the ability to solve complex, real-world problems while enhancing their logical
reasoning and critical-thinking skills. This course prepares students for future academic and career
challenges, fostering a deep appreciation for the power and utility of mathematics in everyday life and
professional pursuits.


