Welcome to Secondary Math Il

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 |l focuses on quadratic expressions, equations, and functions, comparing their
characteristics and behavior to those of linear and exponential relationships introduced in Secondary
Math I. The course explores the need to extend rational numbers to include real and complex numbers,
enabling students to solve all quadratic equations.

Conditional probability and counting methods are examined to link probability and data, emphasizing
decision-making skills. The study of similarity leads to right triangle trigonometry and connects to
quadratics through Pythagorean relationships. Circles and their quadratic algebraic representations
complete the course.

Throughout, the Mathematical Practice Standards are integrated to help students experience
mathematics as a coherent, logical, and useful subject that promotes problem-solving and reasoning
skills.

Learning Outcomes
By the end of Secondary Math I, students will:
1. Analyze and solve quadratic equations using factoring, completing the square, and the quadratic
formula, including equations with complex solutions.
2. Compare the characteristics of quadratic, linear, and exponential relationships and analyze their
behaviors graphically, numerically, and algebraically.
3. Extend their understanding of number systems by exploring real and complex numbers.
4. Apply concepts of probability, including conditional probability and counting methods, to make
informed decisions.
5. Develop an understanding of similarity and use it to explore right triangle trigonometry and its
connections to quadratic relationships.
6. Represent circles algebraically using quadratic equations and explore their geometric properties.
7. Engage in mathematical reasoning and problem-solving using Mathematical Practice Standards
to approach mathematics as a coherent and logical discipline.

Syllabus Overview

Semester 1: Foundations of Quadratic Relationships

Unit 1: Quadratic Expressions and Equations
» Understanding the structure of quadratic expressions.
» Solving quadratic equations by factoring, completing the square, and using the quadratic formula.
» The discriminant and the nature of roots (real vs. complex solutions).

Unit 2: Quadratic Functions and Their Behavior

* Graphing quadratic functions: vertex form, standard form, and intercept form.
Key characteristics: vertex, axis of symmetry, maximum/minimum, and intercepts.
Transformations of quadratic functions (shifting, stretching, and reflecting).
Real-world applications of quadratic functions.

Unit 3: Comparing Quadratic, Linear, and Exponential Functions
» Review of linear and exponential functions from Secondary Math I.
+ Contrasting growth patterns and graph characteristics of quadratic, linear, and exponential
relationships.
» Application-based problem-solving.



Unit 4: Extending the Number System
* Introduction to complex numbers: operations and properties.
* Representing complex solutions graphically on the complex plane.
» Exploring real-world contexts requiring complex solutions.

Semester 2: Advanced Applications and Geometric Connections
Unit 5: Probability and Decision-Making
» Basics of probability: theoretical and experimental.
» Conditional probability and independence.
» Counting principles: permutations and combinations.
» Applying probability in decision-making scenarios and analyzing outcomes.

Unit 6: Similarity and Right Triangle Trigonometry
» Exploring similarity in geometric figures.
» Applications of similarity to understand right triangle trigonometry.
» Using the Pythagorean Theorem and its connection to quadratic relationships.
» Solving real-world problems using trigonometric ratios and quadratic principles.

Unit 7: Circles and Their Algebraic Representations
» Equation of a circle in standard form.
» Deriving and interpreting the equation of a circle from geometric properties.
» Exploring intersections of circles and other curves (e.g., parabolas).
» Applications of circles in coordinate geometry.

Assessment Methods
* Quizzes and unit tests.
* Problem-solving projects and collaborative tasks.
* Midterm and final exams (one at the end of each semester).
* Application-based assignments, such as modeling real-world scenarios.

Mathematical Practice Standards Integrated Throughout
* Problem-Solving and Perseverance: Approach challenging problems strategically and
persistently.
+ Abstract and Quantitative Reasoning: Understand and represent mathematical concepts
abstractly and numerically.
+ Constructing Arguments: Develop and communicate logical reasoning.
* Modeling with Mathematics: Apply mathematics to solve real-world problems.
» Use of Tools: Use calculators, graphing tools, and software effectively.
* Precision: Communicate and calculate accurately.
» Structure and Patterns: |dentify and use structural similarities in mathematics.
* Repeated Reasoning: Recognize patterns and shortcuts in repeated processes.

Conclusion

Secondary Math Il equips students with the tools to master quadratic relationships, probability, and
geometric concepts, demonstrating their relevance to real-world scenarios and advanced mathematical
studies. By fostering critical thinking, problem-solving, and analytical reasoning, this course prepares
students for future challenges, encouraging them to view mathematics as a cohesive, logical, and
practical discipline. Students will leave the course with a deeper understanding of mathematical concepts
and their applications, ready to excel in both academic and professional endeavors.



