
MAT201: Precalculus

Precalculus

Course Text

Miller, Julie and Donna Gerken. Precalculus, 1st edition, McGraw-Hill, 2017. ISBN:
9780078035609

The text is provided digitally as part of the course enrollment. Students may find used,
new, or rental print copies by searching for the ISBN.

Course Description

This course provides a working knowledge of Precalculus and its applications. It begins
with a review of algebraic operations. Emphasis is on solving and graphing equations that
involve linear, polynomial, exponential, and logarithmic functions. Students learn to
graph trigonometric and inverse trigonometric functions and learn to use the family of
trigonometric identities. Other topics include conic sections, arithmetic, and geometric
sequences, and systems of equations.

Course Objectives

After completing this course, students will be able to:

Perform operations on real numbers and polynomials.
Simplify algebraic, rational, and radical expressions.
Solve linear and quadratic equations and inequalities.
Solve word problems involving linear and quadratic equations and inequalities.
Solve polynomial, rational, and radical equations and applications.
Solve and graph linear, quadratic, absolute value, and piecewise-defined functions.
Perform operations with functions as well as find composition and inverse
functions.
Graph quadratic, the square root, cubic, and cube root functions.
Graph and find zeros of polynomial functions.
Graph quadratic functions by completing the square, using the vertex formula, and
using transformations.
Solve and graph exponential and logarithmic equations.
Express angle measure in degrees or radians.
Evaluate and simplify trigonometric expressions.
Know the six trigonometric functions and how to evaluate those trigonometric
functions using positions on the unit circle with respect to the right triangle.
Graph trigonometric and inverse trigonometric functions.



Use trigonometric functions to solve a right triangle and apply the Law of Sines
and the Law of Cosines to solve triangles that are acute or obtuse.
Solve systems of linear equations and inequalities.
Model and solve applications using linear systems.
Evaluate and find partial sums of a series.
Evaluate and find sums of an arithmetic sequence and a geometric sequence.
Solve application problems involving arithmetic and geometric sequences and
series.
Define, identify, and graph conic sections including circle, ellipse, parabola, and
hyperbola.

Course Prerequisites

It is suggested, but not required, that students take a College Algebra course or its
equivalent before enrolling in Precalculus.

Important Terms

In this course, different terms are used to designate tasks:

Proctoring: all final exams require proctoring which can be completed
conveniently from your home. A webcam is required.
Tutoring: memberships include online tutoring for students with access to any
content/subject related questions in the place of faculty. If your tutor is not able to
answer your questions, please contact a student advisor.
Practice Exercise: A non-graded assignment to assist you in practicing the skills
discussed in a topic.
Exam: A graded online test.

Course Evaluation Criteria

Your score provides a percentage score and letter grade for each course. A passing
percentage is 70% or higher.

There are a total of 1000 points in the course:

Topic Assessment Points Available
4 Graded Exam #1 125
6 Graded Exam #2 125
6 Midterm Exam 200
8 Graded Exam #3 125
11 Graded Exam #4 125
12 Final Graded Exam 300

Total  1000

Course Topics and Objectives



Topic Lesson Topic Subtopics Objectives

1 Geometry and
Measurement

Geometric Figures

Construct and deconstruct
standard solid geometry
figures.
Calculate perimeter, area,
surface area and volume for
standard geometric figures.

2 Review of
Prerequisites

Sets and the Real Number
line
Rational Expression,
Operations on Exponents
and Radicals 
Solution of Polynomials by
Factoring
More on Quadratic
Equations
Application of Equations
Linear, Compound, and
Absolute Value
Inequalities

Identify subsets of the set of
real numbers

Use inequality symbols and
interval notation
Evaluate absolute value
expressions
Write algebraic models
Apply properties of exponents
Apply operations on radicals
Operations of polynomials
Factor binomials, quadratic
trinomials, polynomials, and
rational exponents
Finding restricted values for a
rational expression
Operations on rational
expressions
Rationalization of denominator
having radical expressions
Solving linear, quadratic,
rational, absolute, and radial
equations.
Operations of complex numbers
Solving quadratic equation over
the set of complex numbers
Solve applications involving
simple interest, mixtures,
uniform motion, involving rate
of work done, and quadratic
equations.
Solve linear equalities in one
variable, compound linear
inequalities, and absolute value
inequalities
Solve application of inequalities

3 Functions and
Relations

Rectangular Coordinates
and the Graph of a Line
Circle
Functions and Relations

Use plotting point methods to
graph linear equations. 

Equation of circle in standard
form and in general form. 



Topic Lesson Topic Subtopics Objectives
Linear Equations in Two
Variables and Linear
Functions
Transformations on a
Graph
Test for Symmetry and
Graph of Piecewise
Defined Functions
The Algebra and
Composition of Functions

Identify functions and state
their domain and range. 
Use function notation and
graphical interpretation of the
function
Use a table of values to graph
linear equations.
Applications of slopes of linear
equations.
Solve linear equations and
inequalities graphically.
Determine when lines are
parallel or perpendicular. 
Use linear graphs in an applied
context. 
Use slope-intercept form to
graph linear functions. 
Write a linear equation in point-
intercept form. 
Use these forms to solve
applications. 
Perform vertical and horizontal
shifts and reflections on a basic
graph. 
Perform stretches and
compressions on a basic graph.
Use symmetry as an aid to
graphing. 
Graph piecewise defined
functions.
Determine relative minima and
maxima of a function.
Performing operations on
functions.
Compose and decompose
functions.

4 Polynomial and
Rational Functions

Quadratic Functions and
Applications
Polynomial Functions
Zeros of Polynomials
Graphing polynomial
functions
Rational Functions
Asymptotes and Rational
Functions 
Graphing Rational
Functions
Polynomial and Rational
Inequalities

Graph quadratic functions by
completing the square and
using transformations. 
Graph a general quadratic
function using the vertex
formula.
Solve applications involving
quadratic functions.
Leading term test for finding
end behavior of a polynomial.
Solve polynomial equations
using the zero factor property.
Graph polynomial functions. 



Topic Lesson Topic Subtopics Objectives
Variation Division of polynomials.

Apply remainder and factor
theorems.
Apply rational zero theorem
and fundamental theorem of
algebra for finding zeros.
Apply Descartes rule of signs
and upper and lower bounds.
Identify horizontal and vertical
asymptotes. 
Use asymptotes to determine
the equation of a rational
function from its graph. 
Graph general rational
functions. 
Solve applications involving
rational functions.
Solve applications involving
polynomial and rational
inequalities.
Write a model and solve an
application involving variation.

5 Exponential and
Logarithmic
Functions

Inverse Function
Exponential and
Logarithmic Functions
Applications of
Exponential and
Logarithmic Equations
Modeling with Exponential
and Logarithmic Functions

Finding inverse of a Function.
Graph exponential and
logarithmic functions.
Evaluate an exponential and
logarithmic function.
Use exponential functions to
find the interest and solve the
balance problems.
Write exponential equations in
logarithmic form. 
Apply the properties of
logarithms. 
Solve applications of
logarithmic and exponential
functions.
Write logarithmic and
exponential equations in
simplified form. 
Solve exponential and
logarithmic equations. 
Solve applications involving
exponential and logarithmic
equations.
Create models for exponential
growth and decay.
Applications of logistic growth
models.



Topic Lesson Topic Subtopics Objectives

6 Trigonometric
Functions

Special Angels and the
Unit Circle
Graphs of Basic
Trigonometric Functions 
Applications of Basic
Trigonometric Functions
The Inverse Trigonometric
Functions and Their
Applications

Correctly use vocabulary
associated with a study of
angles and triangles. 
Convert between degrees and
radians for nonstandard angles.
Finding linear and angular
speed 
Define the six trigonometric
functions in terms of a point on
the unit circle or in terms of a
real number.
Identify and discuss important
characteristics of tangent and
cotangent and other
trigonometric functions. 
Find values of the six
trigonometric functions from
their ratio definition. 
Solve applications of
trigonometric functions. 
Graph the basic trigonometric
functions. 
Graph trigonometric functions
with various amplitudes and
periods, phase shifts and
vertical shifts.
Find the inverse trigonometric
functions and evaluate related
expressions. 
Apply the definition and
notation of inverse
trigonometric functions to
simplify expressions and solve
applied problems.

7 Analytic
Trigonometry

Family of Trigonometric
Identities 
All Trigonometric
Formulas
Trigonometric Equations

Use fundamental identities to
express a given trigonometric
function in terms of the other
five.
Solve applications using these
identities. 
Apply the Sum and Difference
formulas
To write sum of A sinx and B
cosx as a single Term
Apply Double-Angle, Power-
Reducing and Half-Angle
formulas.
Apply the Product-to-Sum
formulas and Sum-to-Product



Topic Lesson Topic Subtopics Objectives
Formulas.
Solving Various types of
trigonometric equations.

8
Applications of
Trigonometric
Functions

The Law of Sines 
The Law of Cosines
More Applications of
Trigonometry 

Compute the bearing of an
object
Solve ASA and SAA triangles.
Solve the SSA case, including
the ambiguous case. 
Use the Law of Sines to solve
applications. 
Apply the Law of Cosines when
two sides and an included angle
are known (SAS). 
Apply the Law of Cosines when
three sides are known (SSS). 
Solve applications using the
Law of Cosines. 
Solve more applications
involving trigonometric
functions.
Solve problems involving
harmonic motion. 

9 Systems of
Equations and
Inequalities

Solving Systems of linear
equations Graphically, by
Substitution, and Using
Addition Method
Solving System of
Nonlinear Equations in
Two Variables
Inequalities and System
of Inequalities in Two
variables
Linear Programming

Solve a system of linear
equations in two variables by
graphing, by substitution, and
by addition method.
Applied problems on a system
of linear equations in two
variables.
Solve a system of linear
equations in three variables by
addition method, its graphical
representation.
Applied problems on a system
of linear equations in three
variables.
Solve nonlinear systems of
equations in two variables by
the substitution method, the
addition method and its
applications.
Solve linear inequality,
nonlinear inequality and system
of inequalities in two variable
Write an objective function and
solve linear programming
application problems in two
variables



Topic Lesson Topic Subtopics Objectives

10
Matrices and
Determinants and
Applications

Solving Linear Systems
Using Matrix Equations

Form the augmented matrix of
a system of equations. 
Solve a system of equations
using row operations.
Solving system of linear
equations using Gaussian
elimination and Gauss-Jordan
elimination method
Recognize inconsistent and
dependent systems
Operations on Matrices and its
applications
Solve systems of linear
equations using the inverse of a
matrix and by using Cramer’s
rule.

11 Analytic Geometry

The Ellipse
The Hyperbola
The Parabola
Rotation of Axes
Sequence and Series

Define and identify an ellipse
Graph an ellipse.
Solve applications of ellipses.
Determine and apply the
eccentricity of an ellipse.
Define and identify a
hyperbola. 
Graph a hyperbola. 
Determine the eccentricity of a
Hyperbola.
Solve applications of
hyperbolas.
Define and identify a parabola. 
Graph a parabola.
Solve applications of parabolas.
Transform equations by rotation
of axes formulas
Use of discriminant to identify
conic sections containing a Bxy
term.
Write Terms of a Sequence
from the nth Term
Write Terms of a Sequence
Defined Recursively
Use Factorial Notation
Use Summation Notation

12 Course Review Course Review None
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