Units with their learning objectives and corresponding sections in OpenStax Precalculus

All course materials can be found at the following link: https://libguides.gcsu.edu/Precalculus
1a – Introduction to Functions
[bookmark: _GoBack]Objectives:
The goals of the unit are that you will be able to:
· Define relations and functions, differentiate between them, and give examples of them
· Understand and use function notation
· Determine whether a relationship (presented in a variety of formats) represents a function
· Graph functions and find their x- and y-intercepts
Textbook Sections (OpenStax Precalculus):
Section 1.1: Functions and Function Notation (one-to-one will be in a later)
1b – Domain and Range
Objectives:
The goals of the unit are that you will be able to:
· Define the domain and range and be able to find them for various functions
· Use interval notation
Textbook Section (OpenStax Precalculus):
Section 1.2: Domain and Range
1c - Rates of change
Objectives
The goals of the unit are that you will be able to:
· Define the average rate of change of a function
· Find and interpret the average rate of change
Textbook sections (OpenStax Precalculus)
Section 1.3, through example 6
1d – Function composition and one-to-one functions
Objectives:
The goals of the unit are that you will be able to:
· Explain the process of function composition.
· Create a new function by composition of functions.
· Decompose a composite function into its component functions.
· Explain the definition of a one-to-one function.
· Determine whether certain functions are one-to-one.

Textbook Sections (OpenStax Precalculus):
Section 1.1: the parts on one-to-one functions and the horizontal line test
Section 1.4: Composition of functions
1e - Inverse Functions
Objectives:
The goals of the unit are that you will be able to:
· Know what it means to say a function is the inverse of another.
· Determine whether a function has an inverse function.
· Find the inverse of a function.
· Determine the domain and range of an inverse function, including restricting the domain to make it one-to-one.
· Graph the inverse function of a given function.
Textbook Section (OpenStax Precalculus):
Section 1.7: Inverse Functions
2a – Intro to Exponential Functions
Objectives
By the end of this session, the student will be able to: 
· Use the exponent laws.
· Evaluate exponential expressions with rational exponents.
· Recognize an exponential function.
· Evaluate exponential functions.
· Determine the domain and range of exponential functions.
Textbook Section (OpenStax)
Section 4.1 Exponential Functions (we will do the applications in 4.1 later)
2b – Graphs of Exponential Functions
Objectives
By the end of this session, the student will be able to: 
· Graph exponential functions.
· Graph exponential functions under transformations.
· Know the characteristics of graphs of exponential functions.
Textbook Sections (OpenStax Precalculus):
Section 4.2: Graphs of Exponential Functions
2c – Applications of Exponential Functions
Objectives
By the end of this session, the student will be able to: 
· Understand the difference between exponential growth and decay.
· Know and use compound interest formulas.
· Evaluate exponential functions with base e.
· Know and use the formula for continuous growth/decay, such as for interest compounded continuously.
Textbook Sections (OpenStax Precalculus):
Section 4.1: Exponential Functions, continued
2d – Logarithmic Functions
Objectives:
The goals of the unit are that you will be able to:
· Define logarithmic functions
· Convert equations between logarithmic and exponential form
· Evaluate logarithms
· Determine the domain and range of logarithmic functions
Textbook Sections (OpenStax Precalculus):
Section 4.3: Logarithmic Functions
2e – Graphs of Logarithmic Functions
Objectives:
The goals of the unit are that you will be able to:
· Graph logarithmic functions
· Know the properties of the graphs of logarithmic functions
Textbook Sections (OpenStax Precalculus):
Section 4.4: Graphs of Logarithmic Functions
2f – Properties of Logs, and Solving Logarithmic and Exponential Equations
Objectives:
The goals of the unit are that you will be able to:
· Know and use the product, quotient, and power rules for logarithms.
· Expand and condense logarithmic expressions.
· Use one-to-one properties to solve exponential and logarithmic equations.
· Use logarithms to solve exponential equations.
· Use the definition of a logarithm to solve logarithmic equations.
· Solve applied problems involving exponential and logarithmic equations.
Textbook Sections (OpenStax Precalculus):
Section 4.5: Logarithmic Properties
Section 4.6: Exponential and Logarithmic Equations
2g – Exponential Growth and Decay
Objectives:
The goals of the unit are that you will be able to:
· Find equations for exponential growth and decay
· Find and apply doubling time and half-life
· Identify situations that can be modeled with exponential growth and decay
· Use exponential growth and decay in applications
Textbook Sections (OpenStax Precalculus):
Section 4.7: Exponential Models 
3a - Angles
Objectives:
The goals of the unit are that you will be able to:
· Draw angles in standard position.
· Convert between degrees and radians.
· Find coterminal angles.
· Find the length of a circular arc.
Textbook Sections (OpenStax Precalculus):
Section 5.1: Angles
3b - Sine and Cosine
Objectives:
The goals of the unit are that you will be able to:
· Define the sine and cosine functions using the unit circle
· Find the function values of sine and cosine at quadrantal angles
· Identify the domain and range of sine and cosine
· State and apply the Pythagorean Identity 
Textbook Sections (OpenStax Precalculus):
Section 5.2: We will come back to the parts on special angles and reference angles later.

3c - The other trigonometric functions
Objectives:
The goals of the unit are that you will be able to:
· Define the tangent, cotangent, secant, and cosecant functions using the unit circle
· Find the function values of the trig functions at quadrantal angles
· Identify the domains and ranges of the trig functions
· Use properties of even and odd trigonometric functions.
· State and use fundamental identities.
Textbook Sections (OpenStax Precalculus):
Section 5.3: We will come back to the parts on special angles and reference angles later.

3d - Right triangle trigonometry
Objectives:
The goals of the unit are that you will be able to:
· Use right triangles to evaluate trigonometric functions.
· Find trig function values at angles of measure 30°  60° and 45° 
· State and apply the cofunction identities for complementary angles.
· Use reference angles and symmetry to solve trigonometric problems.
Textbook Sections (OpenStax Precalculus):
Section 5.4: Right triangle trigonometry (we will save most applied problems for the next worksheet)
Sections 5.2 and 5.3: We are now covering the parts on special angles and reference angles

3e – Applications of right triangle trigonometry
Objectives:
The goals of the unit are that you will be able to:
· Find missing side lengths in a right triangle.
· Use trigonometry in applications involving right triangles.
· Be able to recognize angles of elevation and depression.
Textbook Sections (OpenStax Precalculus):
Section 5.4: The application parts of the section

3f - Graphs of the sine and cosine functions
Objectives:
The goals of the unit are that you will be able to:
· Define periodic functions and identify the periods of such functions
· Graph the sine and cosine functions
· Graph translations, phase shifts, and changes in amplitude and period of the sine and cosine functions
· Find equations that describe sinusoidal graphs
Textbook Sections (OpenStax Precalculus):
Section 6.1: Graphs of the Sine and Cosine Functions
Note: The definition of periodic functions is in Section 5.3

3g - Graphs of the other trig functions
Objectives:
The goals of the unit are that you will be able to:
· Graph tangent, cotangent, secant, and cosecant
· Understand the shapes of the graphs and how they relate to the definitions of the functions
Textbook Sections (OpenStax Precalculus):
Section 6.2: Graphs of the Other Trigonometric Functions – we will only cover the graphs of the basic functions, not variations of them

3h – Inverse Trigonometric Functions
Objectives:
The goals of the unit are that you will be able to:
· Understand and use the inverse sine, cosine, and tangent functions.
· Graph the inverse sine and cosine functions.
· Find the exact value of expressions involving the inverse sine, cosine, and tangent functions.
· Use a calculator to evaluate inverse trigonometric functions.
· Find exact values of composite functions with inverse trigonometric functions.
· Solve basic equations that involve trigonometric functions.
Textbook Sections (OpenStax Precalculus):
Section 6.3: Inverse Trigonometric Functions

3i - Sum and Difference Identities
Objectives:
The goals of the unit are that you will be able to:
· Use the sum and difference identities for sine, cosine and tangent
· Find the function values of the trig functions at all multiples of  (15°)
Note you are not expected to memorize the sum and difference identities for this course.
Textbook Sections (OpenStax Precalculus):
Section 7.2: Sum and Difference Identities
[bookmark: _Hlk13221086]3j - Double-angle, half-angle, and reduction formulas
Objectives:
The goals of the unit are that you will be able to:
· Apply the double-angle formulas.
· Use reduction formulas to simplify an expression.
· Use half-angle formulas to find exact values.

Note you are not expected to memorize the sum and difference identities for this course.
Textbook Sections (OpenStax Precalculus):
Section 7.3: Double-angle, half-angle, and reduction formulas










