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Pre-Calculus Course Syllabus

Course Description

Pre-Calculus, a one-semester course, covers a variety of topics to prepare students for more advanced Calculus courses. The course starts with functions and graphs and moves on to polynomial and rational functions. Exponential and logarithmic functions are also covered, along with trigonometric functions and applications. Analytic geometry and discrete algebra are introduced. Then the course ends with an introduction into Calculus, which includes lessons on limits, derivatives and integrals.
Course Objectives

Upon completion of this course, you will be able to:

· describe parent functions symbolically and graphically and apply transformations to them

· determine the domain and range of functions using graphs, tables, and symbols

· use continuity, end behavior, vertical and horizontal asymptotes, and limits and connect these characteristics to the graph of a function

· recognize and use connections among significant points of a function, its graph, and its symbolic representation

· use properties of functions to analyze, solve problems and make predictions

· use and perform operations on complex numbers in standard and trigonometric form

· apply the Fundamental Theorem of Algebra

· find the domain, range, intercepts, and asymptotes of exponential and logarithmic functions and draw their graphs

· define, find and check inverse functions of exponential and logarithmic functions

· use functions to model real life data

· solve applied problems about triangles using the law of sines including the ambiguous case

· solve applied problems about triangles using the law of cosines

· apply and interpret vectors in a plane

· use conic sections to model motion and other physical properties

· solve quadratic equations in two variables to determine the type of conic section and its geometric components

· convert between parametric and rectangular forms of functions and equations

· translate between polar and rectangular coordinates and interpret polar coordinates

· represent patterns using arithmetic and geometric sequences and series

· describe limits of sequences and apply their properties to investigate convergent and divergent series

· apply theorems for the limit of a function

· find the slope of a line tangent to a curve at a given point

· use the definition of a derivative to differentiate functions

· find the area under a curve using the sum of rectangles and limits

· use integration formulas

· use the Fundamental Theorem of Calculus to evaluate definite integrals and to find area
*NOTE: The suggested time frame for the completion of each unit is just an estimate. This syllabus is based on an 18-week semester. You may work on each unit at your own pace, but keep in mind that you must finish the entire course within the time specified by your school district.
Unit 1: Fundamentals, Functions, and Graphs (Weeks 1 through 2)
Objectives:
Upon completion of this unit, you will be able to:

· describe parent functions symbolically and graphically, including y = xn , y = 1n x, y = logax, y = 1/x, y = ex , y = ax, y = sin x, etc

· determine the domain and range of functions using graphs, tables, and symbols

· describe symmetry of graphs of even and odd functions

· use continuity, end behavior, vertical and horizontal asymptotes, and limits and connect these characteristics to the graph of a function

· apply basic transformations, including a · f(x), f(x) + d, f(x - c), f(b · x), |f(x)|, f(|x|), to the parent functions

· perform operations including composition on functions, find inverses, and describe these procedures and results verbally, numerically, symbolically, and graphically

Modules:

1. Helpful Tools for Pre-Calculus

2. Fundamentals, Functions, and Graphs

3. Functions and Relations

4. Graph of a Function

5. Transformation of Graphs

6. Operations on Functions

7. Inverse Functions

8. Piecewise-defined Functions

Assignments:

	Fundamentals, Functions, and Graphs Homework Assignment #1
	Homework
	5 points

	Fundamentals, Functions, and Graphs Homework Assignment #2
	Homework
	5 points

	Unit 1 Test – Fundamentals, Functions, and Graphs
	Exam
	10 points


Unit 2: Polynomial and Rational Functions (Weeks 3 through 4)
Objectives:
Upon completion of this unit, you will be able to:

· recognize and use connections among significant points of a function (roots, maximum points, and minimum points), the graph of a function, and the symbolic representation of a function

· use polynomial functions to model real-life data

· use properties of functions to analyze, solve problems and make predictions

· use and perform operations on complex numbers in standard and trigonometric form

· apply the Fundamental Theorem of Algebra
Modules:

1. Quadratic Equations

2. Polynomial Functions

3. Real Zeros of Polynomial Functions

4. Complex Numbers

5. Complex Roots and the Fundamental Theorem of Algebra

6. Rational Functions and Their Graphs

Assignments: 

	Polynomial and Rational Functions Homework Assignment #1
	Homework
	5 points

	Polynomial and Rational Functions Homework Assignment #2
	Homework
	5 points

	Unit 2 Test – Polynomial and Rational Functions
	Exam
	10 points


Unit 3: Exponential and Logarithmic Functions (Weeks 5 through 6)

Objectives:
Upon completion of this unit, you will be able to:

· use functions such as logarithmic and exponential to model real life data

· find the domain, range, intercepts, and asymptotes of exponential and logarithmic functions

· draw and analyze graphs of exponential and logarithmic functions

· define, find and check inverse functions of exponential and logarithmic functions
Modules:

1. Exponential Functions

2. Natural Exponential Functions

3. Logarithmic Functions

4. Properties of Logarithmic Functions

5. Common and Natural Logarithmic Functions

6. Exponential and Logarithmic Equations

Assignments:

	Exponential and Logarithmic Functions Homework Assignment #1
	Homework
	5 points

	Exponential and Logarithmic Functions Homework Assignment #2
	Homework
	5 points

	Unit 3 Test – Exponential and Logarithmic Functions
	Exam
	10 points


Unit 4: Trigonometric Functions and Applications (Weeks 7 through 8)

Objectives:
Upon completion of this unit, you will be able to:

· use functions such as trigonometric to model real life data

· solve applied problems about triangles using the law of sines including the ambiguous case

· solve applied problems about triangles using the law of cosines

· use the concept of vectors to model situations defined by magnitude and direction

· apply and interpret vectors in a plane

· analyze and solve vector problems generated by real-life situations
Modules:

1. Graphs of Trigonometric Functions

2. The Law of Sines

3. The Law of Cosines

4. Area Formulas

5. Vectors

6. Dot Product

Assignments:

	Trigonometric Functions and Applications Homework Assignment #1
	Homework
	5 points

	Trigonometric Functions and Applications Homework Assignment #2
	Homework
	5 points

	Trigonometric Functions and Applications Homework Assignment #3
	Homework
	5 points

	Unit 4 Test – Trigonometric Functions and Applications
	Exam
	10 points


Pre-Calculus Midterm Exam (Week 9)
Upon completion of this unit, you will be able to:

· review information acquired and mastered from this course up to this point

· take a course exam based on material from the first four units in this course (Note: You will be able to open this exam only one time.)

Assignment:

	Pre-Calculus Midterm Exam
	Exam
	18 points


Unit 5: Topics from Analytic Geometry (Weeks 10 through 12)

Objectives:
Upon completion of this unit, you will be able to:

· use conic sections to model motion, such as the graph of velocity vs. position and motions of planets

· use properties of conic sections to describe physical phenomena such as the reflective properties of light and sound

· solve quadratic equations in two variables to determine the type of conic section and its geometric components

· derive quadratic equations from geometric descriptions of conic sections

· convert between parametric and rectangular forms of functions and equations to graph them

· use parametric functions to simulate problems involving motion

· apply polar coordinates in a plane

· translate between polar and rectangular coordinates and interpret polar coordinates 

Modules:

1. Circles

2. Parabolas

3. Ellipses

4. Hyperbolas

5. Translations and Rotations of Conics

6. Systems of Quadratic Equations

7. Parametric Equations

8. Polar Coordinates and Complex Numbers

Assignments:

	Analytic Geometry Homework Assignment #1
	Homework
	5 points

	Analytic Geometry Homework Assignment #2
	Homework
	5 points

	Analytic Geometry Homework Assignment #3
	Homework
	5 points

	Unit 5 Test – Analytic Geometry
	Exam
	10 points


Unit 6: Discrete Algebra: Sequences and Series (Weeks 13 through 14)

Objectives:
Upon completion of this unit, you will be able to:

· represent patterns using arithmetic and geometric sequences and series

· use arithmetic, geometric, and other sequences and series to solve real-life problems

· describe limits of sequences and apply their properties to investigate convergent and divergent series

· apply sequences and series to solve problems including sums and binomial expansion 

Modules:

1. Sequences and Summation Notation

2. Arithmetic Sequences and Series

3. Geometric Sequences and Series

4. Convergent and Divergent Series

5. Mathematical Induction

6. The Binomial Theorem

Assignments:

	Discrete Algebra Homework Assignment #1
	Homework
	5 points

	Discrete Algebra Homework Assignment #2
	Homework
	5 points

	Discrete Algebra Homework Assignment #3
	Homework
	5 points

	Unit 6 Test – Discrete Algebra
	Exam
	10 points


Unit 7: Limits, Derivatives and Integrals: An Introduction to Calculus (Weeks 15 through 17)

Objectives:
Upon completion of this unit, you will be able to:

· apply theorems for the limit of a function

· find the slope of a line tangent to a curve at a given point

· use the definition of a derivative to differentiate functions

· find the area under a curve using the sum of rectangles and limits

· use integration formulas

· use the Fundamental Theorem of Calculus to evaluate definite integrals and to find area 

Modules:

1. Introduction to Limits, Limit Theorems, and Techniques for Evaluating Limits

2. Derivatives

3. Integrals and Antiderivatives

4. Integration and Area Under a Curve

5. The Fundamental Theorem of Calculus

Assignments:

	An Introduction to Calculus Homework Assignment #1
	Homework
	5 points

	An Introduction to Calculus Homework Assignment #2
	Homework
	5 points

	Unit 7 Test – An Introduction to Calculus
	Exam
	10 points


Pre-Calculus Final Exam (Week 18)
Objectives:
Upon completion of this unit, you will be able to:

· review information acquired and mastered from this course 

· take a course exam based on material from all units in this course (Note: You will be able to open this exam only one time.)

Assignment:

	Pre-Calculus Final Exam
	Exam
	25 points


Disability Statement 
If you have a disability or condition that may affect your ability to succeed in this course, please contact your teacher. It’s important that you discuss the problem with him or her so accommodations may be made to give you every opportunity to perform well. Your teacher and virtual school program coordinators are committed to helping students with disabilities succeed, and every request will be treated with respect and confidentiality.   

[image: image2][image: image3][image: image4][image: image5][image: image6][image: image7][image: image8][image: image9][image: image10][image: image11][image: image12][image: image13][image: image14][image: image15][image: image16][image: image17][image: image18][image: image19]
