
Welcome to Pre-Calculus

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:
Pre-Calculus is an advanced, self-paced course designed for high school students who have successfully
completed Algebra II and are preparing for the study of Calculus. This course extends and deepens
students’ understanding of algebra, functions, and mathematical reasoning, with a focus on polynomial,
rational, exponential, and logarithmic functions and their graphs. Students will explore the essential
principles of trigonometry, systems of equations, matrices, conic sections, and discrete mathematics.
Through interactive lessons, practice exercises, and real-world applications, students will gain the
mathematical foundation necessary for success in Calculus. The course emphasizes both theoretical and
practical problem-solving, equipping students with the tools they need to analyze and manipulate
mathematical expressions and functions. This course serves as a bridge between Algebra and Calculus,
helping students master the concepts and skills required for more advanced studies in mathematics and
related fields.

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

1. Master Advanced Algebra Concepts:
• Understand and manipulate polynomial, rational, exponential, and logarithmic functions.
• Graph and analyze these functions, recognizing key features such as intercepts,
asymptotes, and transformations.

2. Solve Systems of Equations:
• Solve systems of linear and nonlinear equations using substitution, elimination, and
matrix methods.
• Apply systems of equations to real-world problems, including optimization and modeling.

3. Understand and Apply Trigonometry:
• Work with the unit circle and understand the relationship between angles and
trigonometric functions.
• Solve trigonometric equations and apply trigonometric identities in problem-solving.
• Analyze the graphs of sine, cosine, and other trigonometric functions.

4. Analyze Matrices and Vectors:
• Perform matrix operations including addition, multiplication, and finding inverses.
• Solve systems of equations using matrices.
• Understand vector operations and apply them to geometric and algebraic problems.

5. Study Conic Sections:
• Identify and analyze conic sections, including circles, ellipses, hyperbolas, and parabolas.
• Solve problems involving conic sections and use their properties in applications.

6. Understand Exponential and Logarithmic Functions:
• Master the laws of exponents and logarithms and apply them to solve equations.
• Understand the concepts of growth and decay, and solve real-world problems involving
exponential functions.

7. Apply Discrete Mathematics:
• Understand and apply basic principles of discrete mathematics, including sequences,
series, and combinatorics.
• Analyze problems involving probability, counting, and other discrete structures.

8. Prepare for Calculus:
• Build a solid foundation for studying Calculus by mastering key concepts such as limits,
derivatives, and integrals.
• Gain confidence in applying mathematical tools to analyze and solve problems in both
abstract and applied contexts.



Syllabus
Semester 1

• Advanced Algebra Concepts
• Polynomial Functions: operations, factoring, graphing, and real-world applications
• Rational Functions: asymptotes, holes, and graphing techniques
• Exponential Functions: growth, decay, and solving equations
• Logarithmic Functions: properties, applications, and inverse relationships
• Graphing techniques for all advanced functions

• Systems of Equations
• Solving systems of linear equations using substitution and elimination methods
• Solving nonlinear systems of equations
• Matrix methods for solving systems
• Applications of systems of equations in real-world problems

• Trigonometry
• The Unit Circle: understanding sine, cosine, and tangent functions
• Trigonometric Identities: fundamental identities and their use in simplifying expressions
• Graphing Trigonometric Functions: sine, cosine, tangent, and their transformations
• Solving Trigonometric Equations and Applications

Semester 2
• Matrices and Vectors

• Matrix Operations: addition, subtraction, multiplication, and finding inverses
• Using matrices to solve systems of equations
• Vectors: addition, subtraction, scalar multiplication, dot product, and applications

• Conic Sections
• Parabolas: standard form, graphing, and applications
• Ellipses: standard form, foci, and applications
• Hyperbolas: standard form, asymptotes, and applications
• Applications of conic sections in physics, engineering, and other fields

• Exponential and Logarithmic Functions
• Solving Exponential Equations: real-world applications including compound interest
• Solving Logarithmic Equations: applications in economics, science, and engineering
• Growth and Decay Problems: modeling population growth, radioactive decay, and more
• The Natural Logarithm and Euler’s number (e)

• Discrete Mathematics
• Sequences and Series: arithmetic and geometric sequences, series, and their sums
• Probability and Counting: basic combinatorics, permutations, and combinations
• Applications of discrete math in problem-solving and real-world contexts

• Preparation for Calculus
• Introduction to Limits: understanding the concept of limits and their use in Calculus
• Derivatives: basic idea of the derivative as a rate of change
• Integrals: basic introduction to the area under a curve
• Problem-solving using concepts from Calculus

Conclusion
Pre-Calculus is an essential course that provides students with the tools needed to succeed in
higher-level mathematics courses, especially Calculus. Through a combination of theoretical study and
practical applications, students will strengthen their understanding of advanced algebraic concepts,
trigonometry, and discrete mathematics while developing problem-solving skills. By the end of this course,
students will have a comprehensive understanding of mathematical functions, equations, and graphing
techniques, along with a solid foundation for the challenges they will face in Calculus and other advanced
math courses. Pre-Calculus serves as a critical bridge, empowering students to confidently approach the
study of Calculus and other higher-level mathematics topics.


