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In this course students will learn the concepts, algebraic expressions, equations, and functions of calculus. Calculus includes many formulas, 
but instead of only using the formula, students will learn why the formula works and derive their own reasoning behind how to apply it. This
calculus course will include topics such as: functions, limits, continuity, derivatives, antiderivatives, and integrals

9 weeks - 
# of Class Periods

Concept Resources, Materials,
and Activities

Example Assessment Stem

Unit 1: Functions and Graphs (Review of Algebra 2)

1-10 Functions and Function Notation
Find the domain and range of a function.
Use function notation to represent and 
evaluate a function.
Use the vertical line test to identify a 
function.

R: online sources, 
worksheets

Graph y(x)=3x3-4. State the domain and 
range. Is this a function; why or why 
not? Find y(2).

Absolute Value and Piecewise Defined 
Functions
Convert absolute value functions to 
piecewise functions.
Graph functions involving absolute value.
Graph piecewise defined functions.
Solve equations involving absolute value.

R: online sources, 
worksheets

Understand why absolute value 
functions can be modeled as piecewise 
functions and show you can convert 
them. Graph y=|3x|-7.

Inequalities
Represent solution sets in interval form.
Solve inequalities algebraically, 
graphically, and using technology.
Solve inequalities involving absolute 
value.

R: online sources, 
worksheets

Using the function y>|3x|-7, solve this 
function in various ways and represent 
the solution in interval form.

Composition and Combination of 
Functions

R: online sources, 
worksheets

Perform a composition of functions. 
Graph both original functions and the 
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Define a composition of two functions.
Identify a function''s inverse.
Identify non-invertible functions.

new function. Find the inverse of a 
function and know how to determine if a
function does not have an inverse.

Exponential and Logarithmic 
Functions
Change the base on a logarithmic 
function.
Define the number e.
Recognize an exponential function.
Recognize logarithmic functions.
Solve equations involving exponential 
and/or logarithmic functions.

R: online sources, 
worksheets

Graph y=2x and y=log3x. Know how e 
applies to logarithmic functions. 
Understand natural logarithms.

Transformation of Functions
Apply transformations to functions 
vertically and horizontally.
Classify functions and recognize 
combinations of functions.
Identify symmetries in graphs.

R: online sources, 
worksheets

Identify types of functions and apply 
transformations of various types to all 
kinds of functions. 

Trigonometric Functions
Define inverse functions for trigonometric
functions.
Define radians and arc length.
Define the sine, cosine, tangent, 
cotangent, secant, and cosecant functions.
Work with trigonometric identities.

R: online sources, 
worksheets

Convert between degrees and radians. 
Graph sin x, cos x, and tan x. 
Understand inverse trig functions, and 
cotangent, secant, and cosecant.

Power, Polynomial and Rational 
Functions
Define and graph polynomial and rational 
functions.

R: online sources, 
worksheets

Graph y=1/x. Understand asymptotes 
and how they apply to graphs. 
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Define and graph power functions.
Define and solve variation problems.

Unit 2: Limits and Continuity

1-30 Intuitive Definition of a Limit
Define a limit.
Use a limit to solve real world velocity 
problems.
Use tables and graphs to find limits.

R: Textbook Begin to understand limits logically 
through the use of asymptotes. Apply 
limits to real-world problems.

Algebraic Techniques for Finding 
Limits
Define algebraic laws for limits.
Identify indeterminate forms for limits.
Use limit laws to calculate limits 
algebraically.

R: Textbook Understand limits algebraically through 
the use of limit laws.

One-Sided Limits
Define a one-sided limit.
Determine the existence of a limit.
Evaluate one-sided limits.

R: Textbook Evaluate various types of limits with a 
variety of functions. 

Infinite Limits
Evaluate limits involving infinity.
Use limits to identify vertical asymptotes 
of a function.

R: Textbook 

Limits at Infinity
Define limit laws for limits involving 
infinity.
Find the equation of oblique asymptotes 
for some functions.
Use limits to investigate the end behavior 

R: Textbook 
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of functions.

Limits of Special Trigonometric 
Functions
Investigate special limits involving the 
sine, cosine, and tangent functions.

R: Textbook 

Continuity
Define and apply the Intermediate Value 
Theorem.
Define continuity of a graph at a point.
Define continuity of a graph on open and 
closed intervals.

R: Textbook Explain verbally and apply the 
Intermediate Value Theorem. Identify 
and create graphs with various types of 
continuity.

Unit 3: Derivatives

2-20 Definition of the Derivative
Apply the derivative to real problems as a 
rate of change.
Define the derivative as a function.
Define the derivative as the slope of a 
tangent line.

R: Textbook Evaluate basic derivatives. Graph a 
function and its derivative and compare.

Differentiation Rules
Define derivative rules for the 
trigonometric functions.
Define the product and quotient rules for 
derivatives.
Investigate derivative rules for constants 
and multiples.
Investigate the power rule for derivatives.
Investigate the sum and difference rules 
for derivatives.

R: Textbook Use differentiation rules and apply to 
various functions.
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The Chain Rule
Apply the chain rule in conjunction with 
other derivative rules.
Define the chain rule for derivatives of 
composite functions.
Evaluate higher-order derivatives.

R: Textbook 

Derivatives of Exponential Functions
Define the exponential rule for 
derivatives.
Find derivatives of exponential functions 
with any positive base

R: Textbook 

Derivative of Logarithmic Functions
Define the logarithmic rule for 
derivatives.
Find derivatives of logarithmic functions 
with any positive base.

R: Textbook 

Derivatives of Inverse Functions
Define derivative rules for the inverse 
trigonometric functions.
Investigate the relationship between the 
slope of a function and its inverse.

R: Textbook 

Differentiability and Continuity
Define the existence of a derivative.
Examine the relationship between 
differentiability and continuity.
Identify non-differentiable functions.

R: Textbook Graph various functions and determine 
the relationship between derivatives and
continuity.

Implicit Differentiation
Define implicit functions.
Establish a procedure for differentiating 

R: Textbook Apply implicit differentiation and 
explain the reasoning behind why 
implicit differentiation is useful.
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implicitly defined functions.

Logarithmic Differentiation
Apply logs to complicated functions to 
assist in differentiation

R: Textbook Use differentiation rules and apply to 
various functions.

Unit 4: Applications of Derivatives

Differentials
Define a differential.
Use a tangent line to a graph to 
approximate values of a function.
Use differentials in applications.

R: Textbook 
Graph a function and its tangent at a 
point. Understand how the tangent line 
and the derivative are related. 

2-20 Tangent and Normal Lines
Find the equation of a line normal to a 
graph
Find the equation of a line tangent to a 
graph.

R: Textbook 

Position, Velocity, and Acceleration 
(PVA)
Solve problems involving an object's 
position, velocity, and acceleration.
Use derivatives to find a relationship 
between position, velocity, and 
acceleration of an object.

R: Textbook Solve real world problems by apply 
derivatives.

Related Rates
Define a related rate problem.
Set up and evaluate real-world related rate
problems.

R: Textbook 

Relative Extrema and the First 
Derivative Test
Define critical numbers for a function.

R: Textbook Use the first derivative test and apply to 
graphs to find extrema.
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Define relative extrema.
Use the First Derivative Test to decide 
where a function is increasing or 
decreasing.

Concavity and the Second Derivative 
Test
Define concavity of a graph.
Use the Second Derivative Test to identify
intervals on which a graph is concave up 
or concave down.

R: Textbook Use the second derivative test and apply
to graphs to find concavity. 

Absolute Extrema and Optimization
Define and test for absolute extrema on an
interval.
Solve optimization problems.

R: Textbook Analyze functions using previous tests 
and theorems. learned. Graph the 
function after analyzing to check your 
reasoning.

Rolle's Rule and the Mean Value 
Theorem
Apply the Mean Value Theorem to 
functions.
Define Rolle's Theorem.
Define the Mean Value Theorem.

R: Textbook 

Unit 5: Antiderivatives and Definite Integrals

3-30 Differential Equations and Slope Fields
Generate a slope field for a differential 
equation.
Solve simple differential equations and 
initial value problems.

R: Textbook Solve differential equations.

Antiderivatives
Define the antiderivative and the 
indefinite integral.

R: Textbook Be able to use antiderivative rules and 
understand where they come from and 
how to apply them. Find antiderivatives 
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Explore basic antiderivative rules.
Investigate rules for trigonometric 
antiderivatives.
Solve equations involving absolute value.

for a variety of functions. 

The Chain Rule for Antiderivatives
Find antiderivatives of trigonometric 
integrals.
Represent solution sets in interval form.
Use simple substitutions to find 
antiderivatives.

R: Textbook 

Antiderivatives of Exponentials
Find antiderivatives for exponential 
functions.

R: Textbook 

Antiderivatives and Logarithms
Find antiderivatives for logarithmic 
functions.

R: Textbook 

Antiderivatives and Inverse 
Trigonometric Functions
Use inverse trigonometric functions to 
evaluate integrals.

R: Textbook 

The Definite Integral
Define a definite integral.
Define a Riemann sum.
Explore techniques for approximating 
definite integrals.
Find the area between two curves on the 
coordinate plane.

R: Textbook Begin integrals by understanding how to
find the area under a curve. 

Fundamental Theorem of Calculus R: Textbook Be able to explain and apply the 
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Define the Fundamental Theorem of 
Calculus.
Define the Mean Value Theorem for 
Integration.
Explore integral defined functions.
Find the average value of a function on an
interval.
Investigate properties of the definite 
integral.

Fundamental Theorem of Calculus and 
the Mean Value Theorem. 

Unit 6: Application of Antiderivatives and Definite Integrals

4-25 Net Change and Displacement
Compare and contrast the relationship 
between an object's displacement and total
distance traveled.
Define the net change theorem.

R: Textbook Apply derivatives, antiderivates, 
integrals, and other calculus concepts to 
real world word problems. Be able to 
derive the formulas necessary and 
understand how to apply them.

Volume
Define solids created with common cross 
sections.
Find the volume of a solid created by 
rotating a region of the plane around an 
axis.
Find volumes of solids by cross sections.
Use the cylindrical shells method for 
finding volumes by rotations.
Use the disc / washer method for finding 
volumes by rotations.

R: Textbook 

Separable Differential Equations
Apply differential equations to bounded 
growth and decay problems.

R: Textbook 
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Solve differential equations by the method
of separation of variables.
Solve problems involving exponential 
functions.

Work
Define work done on an object.
Explore work done on a fluid.
Set up and solve problems involving work
with integrals.

R: Textbook 

Other Applications of Definite Integrals
Use integrals to determine probabilities of
events.
Use integrals to identify the center of 
mass of an object.

R: Textbook 


