Kingsway Regional School District

Committed to Excellence

Course Name: AP Calculus AB
Department: Mathematics
BOE Adoption Date: October 2017

Grade Level(s): 11th and 12th
Credits: 1.0
Revision Date(s): October 2018, September 2022
ABSTRACT

The fundamental purpose of this course is to develop the students’ understandings of the concepts of calculus and providing experience
with its methods and applications. The course emphasizes a multi-representational approach to calculus, with concepts, results, and
problems being expressed graphically, numerically, analytically, and verbally. The connections among these representations also are
important. Additionally, the course will prepare students to take the AP Calculus AB test.
Students will learn to appreciate the value of calculus as the mathematics of change and motion. This course will prepare students for
further study in all branches of higher mathematics, science, and related fields. Calculus is not only the language for expressing physical
laws in precise terms, but it is also a tool for studying these laws. Technology is used regularly to reinforce these approaches, to confirm
written work, to implement experimentation, and to assist in interpreting results. The Mathematical Practice Standards apply
throughout each course and, together with the content standards, prescribe that students experience mathematics as a coherent,
useful, and logical subject that makes use of their ability to make sense of problem situations. There are four critical areas in which to
focus on for AP Calculus AB:
Critical Area 1: Limits are the core tool that is built upon in calculus. Many times, a function can be undefined at a point, but students
can think about what the function "approaches" as it gets closer and closer to that point (this is the "limit"). Other times, the function
may be defined at a point, but it may approach a different limit. There are many, many times where the function value is the same as
the limit at a point. Either way, this is a powerful tool as students start thinking about slope of a tangent line to a curve.
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Critical Area 2: Students should understand the meaning of the derivative in terms of a rate of change and local linear approximation,
and should be able to use derivatives to solve a variety of problems.
Critical Area 3: Students should understand the meaning of the definite integral both as a limit of Riemann sums and as the net
accumulation of change, and should be able to use integrals to solve a variety of problems.
Critical Area 4: Students should understand the relationship between the derivative and the definite integral as expressed in both parts
of the Fundamental Theorem of Calculus.
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Proficiencies and Pacing:
Course Title: AP Calculus
Prerequisite(s): Honors Pre-Calculus
Unit Title:
Unit 1:
Limits and Continuity
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Duration/
Month(s)
September
– 3 weeks
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Related Standards:

Learning Goals:

Subject Area:
MA.9-12.I.B.1 - An intuitive
understanding of the limiting
process
MA.9-12.I.B.2 - Calculating
limits using algebra
MA.9-12.I.B.3 - Estimating
limits from graphs or tables
of data
MA.9-12.I.C.1 Understanding asymptotes in
terms of graphical behavior
MA.9-12.I.C.2 - Describing
asymptotic behavior in terms
of limits involving infinity
MA.9-12.I.C.3 - Comparing
relative magnitudes of
functions and their rates of
change (for example,
contrasting exponential
growth, polynomial growth,
and logarithmic growth)
MA.9-12.I.D.1 - An intuitive
understanding of continuity.
(The function values can be
made as close as desired by
taking sufficiently close
values of the domain.)
MA.9-12.I.D.2 Understanding continuity in

The student will understand the
concepts of a limit and continuity as
they apply to functions. The student
will be able to analyze a limit
graphically, numerically, and
analytically (algebraically). (1 week)

Topics and Skills:

1.1 Introducing Calculus: Can Change
Occur at an Instant?
1.2 Defining Limits and Using Limit
1.3 Estimating Limits from Graphs
1.4 Estimating Limits from Tables
1.5 Determining Limits Using
Algebraic Properties of Limits
The student will be able to understand 1.6 Determining Limits Using
Algebraic Manipulation
continuity in terms of limits. The
1.7 Selecting Procedures for
student will be able to evaluate the
continuity of a function or a graph at a Determining Limits
1.8 Determining Limits Using the
specific point or on an interval. (2
Squeeze Theorem
weeks)
1.9 Connecting Multiple
Representations of Limits
Students will develop a Geometric
understanding of graphs of continuous 1.10 Exploring Types of
Discontinuities
functions (Intermediate Value
1.11 Defining Discontinuity at a Point
Theorem and Extreme Value
1.12 Confirming Continuity over an
Theorem). Students will be able to
estimate limits from graphs or tables of Interval
1.13 Removing Discontinuities
data. (1 week)
1.16 Working with the Intermediate
Value Theorem
1.14 Connecting Infinite Limits and
Vertical Asymptotes
1.15 Connecting Limits at Infinity and
Horizontal Asymptotes

Unit Title:

Duration/
Month(s)

Related Standards:
terms of limits
MA.9-12.I.D.3 - Geometric
understanding of graphs of
continuous functions
(Intermediate Value Theorem
and Extreme Value Theorem)
College Board Goals
•Students should be able to
work with functions
represented in a variety of
ways: graphical, numerical,
analytical, or verbal. They
should understand the
connections among these
representations.
• Students should be able to
communicate mathematics
and explain solutions to
problems both verbally and
in written sentences.
• Students should be able to
model a written description
of a physical situation with a
function, a differential
equation, or an integral.
• Students should be able to
determine the
reasonableness of solutions,
including sign, size, relative
accuracy, and units of
measurement.
NJSLS.F.BF.A.1 Write a
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Learning Goals:

Topics and Skills:

Unit Title:

Duration/
Month(s)

Related Standards:
function that describes a
relationship between two
quantities
Standards for Mathematical
Practice
MP1 - Make sense of
problems and persevere in
solving them.
MP2 - Reason abstractly and
quantitatively.
MP3 - Construct viable
arguments and critique the
reasoning of others.
MP4 - Model with
mathematics.
MP5 - Use appropriate tools
strategically.
MP6 - Attend to precision.
MP7 - Look for and make use
of structure.
MP8 - Look for and express
regularity in repeated
reasoning.
Mathematical Practice
Standards for AP Calculus
MPAC 1: Reasoning with
definitions and theorems
MPAC 2: Connecting
concepts
MPAC 3: Implementing
algebraic/computational
processes
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Learning Goals:

Topics and Skills:

Unit Title:

Duration/
Month(s)

Related Standards:
MPAC 4: Connecting multiple
representations
MPAC 5: Building notational
fluency
MPAC 6: Communicating
Interdisciplinary:
ELA
NJSLS.RST.11-12.4.
Determine the meaning of
symbols, key terms, and
other domain-specific words
and phrases as they are used
in a specific scientific or
technical context relevant
to grades 11-12 texts and
topics.
NJSLS.RST.11-12.9.
Synthesize information from
a range of sources (e.g.,
texts, experiments,
simulations) into a coherent
understanding of a process,
phenomenon, or concept,
resolving conflicting
information when possible.
Technology
NJSLS.8.1.12.D.5 Analyze the
capabilities and limitations of
current and emerging
technology resources and
assess their potential to
address personal, social,
lifelong learning, and career
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Learning Goals:

Topics and Skills:

Unit Title:

Duration/
Month(s)

Unit 2-3:
Differentiation: Definition
and Fundamental
Properties
And
Differentiation: Composite,
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OctoberNovember –
9 weeks

Related Standards:

Learning Goals:

Topics and Skills:

The student will understand the
relationship between differentiability
and continuity. The student will be
able to interpret a derivative as an
instantaneous rate of change. The
student will be able to formulate the
derivative of various functions. (2
weeks)

2.1 Defining Average and
Instantaneous Rate of Change at a
Point
2.2 Defining the Derivative of a
Function and Using Derivative
Notation
(2.2 includes equation of the tangent
line)

needs.
21st Century
CRP1. Act as a responsible
and contributing citizen and
employee.
CRP2. Apply appropriate
academic and technical skills.
CRP4. Communicate clearly
and effectively and with
reason.
CRP8. Utilize critical thinking
to make sense of problems
and persevere in solving
them.
NJSLS.9.2.12.C.1 Review
career goals and determine
steps necessary for
attainment.
NJSLS.9.3.ST.6 Demonstrate
technical skills needed in a
chosen STEM field.
NJSLS.9.3.ST‐ET.3 Apply
processes and concepts for
the use of technological tools
in STEM.
Subject Area:
MA.9-12.II.A.1 - Derivative
presented graphically,
numerically, and analytically
MA.9-12.II.A.2 - Derivative
interpreted as an
instantaneous rate of change
MA.9-12.II.A.3 - Derivative
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Unit Title:
Implicit, and Inverse
Functions
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Duration/
Month(s)

Related Standards:
defined as the limit of the
difference quotient
MA.9-12.II.A.4 - Relationship
between differentiability and
continuity
MA.9-12.II.B.1 - Slope of a
curve at a point. Examples
are emphasized, including
points at which there are
vertical tangents and points
at which there are no
tangents
MA.9-12.II.B.2 - Tangent line
to a curve at a point and local
linear approximation
MA.9-12.II.B.3 Instantaneous rate of change
as the limit of average rate of
change
MA.9-12.II.B.4 - Approximate
rate of change from graphs
and tables of values
MA.9-12.II.E.3 - Modeling
rates of change, including
related rates problems
MA.9-12.II.E.4 - Use of
implicit differentiation to find
the derivative of an inverse
function
MA.9-12.II.E.5 Interpretation of the
derivative as a rate of change
in varied applied contexts,
including velocity, speed, and
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Learning Goals:
The student will understand that
different functions require different
techniques for finding the derivative.
The student will be able to formulate
the derivative using the appropriate
technique. The student will be able to
evaluate the value of a derivative at a
specific point, x. (3 weeks)
The student will be able to integrate
the natural logarithmic function, the
exponential function, functions with
bases other than e, and inverse
trigonometric functions. (2 weeks)

Topics and Skills:
2.3 Estimating Derivatives of a
Function at a Point
2.4 Connecting Differentiability and
Continuity
2.5 Applying the Power Rule
2.6 Derivative Rules: Constant, Sum,
Difference, and Constant Multiple
(2.6 includes horizontal tangent lines,
equation of the normal line, and
differentiability of piecewise)
2.7 Derivatives of cos(x), sin(x), e^x,
and ln(x)
2.8 The Product Rule
2.9 The Quotient Rule
2.10 Derivatives of tan(x), cot(x),
sec(x), and csc(x)
3.1 The Chain Rule
3.2 Implicit Differentiation
3.3 Differentiating Inverse Functions
3.4 Differentiating Inverse
Trigonometric Functions
3.5 Selecting Procedures for
Calculating Derivatives
3.6 Calculating Higher-Order
Derivatives

Unit Title:

Duration/
Month(s)

Related Standards:
acceleration
MA.9-12.II.F.1 - Knowledge
of derivatives of basic
functions, including power,
exponential, logarithmic,
trigonometric, and inverse
trigonometric functions
MA.9-12.II.F.2 - Derivative
rules for sums, products, and
quotients of functions
MA.9-12.II.F.3 - Chain rule
and implicit differentiation
College Board Goals
•Students should be able to
work with functions
represented in a variety of
ways: graphical, numerical,
analytical, or verbal. They
should understand the
connections among these
representations.
• Students should
understand the meaning of
the derivative in terms of a
rate of change and local
linear approximation, and
should be able to use
derivatives to solve a variety
of problems.
• Students should be able to
communicate mathematics
and explain solutions to
problems both verbally and
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Learning Goals:

Topics and Skills:

Unit Title:

Duration/
Month(s)

Related Standards:
in written sentences.
• Students should be able to
model a written description
of a physical situation with a
function, a differential
equation, or an integral.
• Students should be able to
determine the
reasonableness of solutions,
including sign, size, relative
accuracy, and units of
measurement.
Standards for Mathematical
Practice
MP1 - Make sense of
problems and persevere in
solving them.
MP2 - Reason abstractly and
quantitatively.
MP3 - Construct viable
arguments and critique the
reasoning of others.
MP4 - Model with
mathematics.
MP5 - Use appropriate tools
strategically.
MP6 - Attend to precision.
MP7 - Look for and make use
of structure.
MP8 - Look for and express
regularity in repeated
reasoning.
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Learning Goals:

Topics and Skills:

Unit Title:

Duration/
Month(s)

Related Standards:
Mathematical Practice
Standards for AP Calculus
MPAC 1: Reasoning with
definitions and theorems
MPAC 2: Connecting
concepts
MPAC 3: Implementing
algebraic/computational
processes
MPAC 4: Connecting multiple
representations
MPAC 5: Building notational
fluency
MPAC 6: Communicating
Interdisciplinary:
ELA
NJSLS.RST.11-12.4.
Determine the meaning of
symbols, key terms, and
other domain-specific words
and phrases as they are used
in a specific scientific or
technical context relevant
to grades 11-12 texts and
topics.
NJSLS.RST.11-12.9.
Synthesize information from
a range of sources (e.g.,
texts, experiments,
simulations) into a coherent
understanding of a process,
phenomenon, or concept,
resolving conflicting
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Learning Goals:

Topics and Skills:

Unit Title:

Duration/
Month(s)

Related Standards:
information when possible.
Technology
NJSLS.8.1.12.D.5 Analyze the
capabilities and limitations of
current and emerging
technology resources and
assess their potential to
address personal, social,
lifelong learning, and career
needs.
21st Century
CRP1. Act as a responsible
and contributing citizen and
employee.
CRP2. Apply appropriate
academic and technical skills.
CRP4. Communicate clearly
and effectively and with
reason.
CRP8. Utilize critical thinking
to make sense of problems
and persevere in solving
them.
NJSLS.9.2.12.C.1 Review
career goals and determine
steps necessary for
attainment.
NJSLS.9.3.ST.6 Demonstrate
technical skills needed in a
chosen STEM field.
NJSLS.9.3.ST‐ET.3 Apply
processes and concepts for
the use of technological tools
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Learning Goals:

Topics and Skills:

Unit Title:

Unit 4-5:
Contextual Applications of
Differentiation
And
Analytical Applications of
Differentiation
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Duration/
Month(s)

Related Standards:

December
February –
12 weeks

Subject Area:
MA.9-12.II.C.1 Corresponding characteristics
of graphs of f and f'
MA.9-12.II.C.2 - Relationship
between the increasing and
decreasing behavior of f and
the sign of f'
MA.9-12.II.C.3 - The Mean
Value Theorem and its
geometric interpretation
MA.9-12.II.C.4 - Equations
involving derivatives. Verbal
descriptions are translated
into equations involving
derivatives and
vice versa.
MA.9-12.II.D.1 Corresponding characteristics
of the graphs of f, f', and f"
MA.9-12.II.D.2 - Relationship
between the concavity of f
and the sign of f"
MA.9-12.II.D.3 - Points of
inflection as places where
concavity changes
MA.9-12.II.E.1 - Analysis of
curves, including the notions
of monotonicity and
concavity
MA.9-12.II.E.2 Optimization, both absolute

Learning Goals:

Topics and Skills:

in STEM.
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The student will understand the
concepts of extrema and concavity.
The student will be able to identify the
extrema and intervals of concavity of a
function. The student will be able to
analyze a function and use its critical
features to sketch its graph. Students
will be able to compare graphs of
function, first derivative and second
derivative. (3 weeks)

4.1 Interpreting the Meaning of the
Derivative in Context
4.2 Straight-Line Motion: Connecting
Position, Velocity, and Acceleration
4.3 Rates of Change in Applied
Contexts Other Than Motion
4.4 Introduction to Related Rates
4.5 Solving Related Rates Problems
4.6 Approximating Values of a
Function Using Local Linearity and
Linearization
The student will understand the
4.7 Using L'Hopital's Rule for
relationship between absolute extrema Determining Limits of Indeterminate
and applied maximum and minimum
Forms
problems. The student will be able to
5.1 Using the Mean Value Theorem
develop a plan to solve real-world
5.2 Extreme Value Theorem, Global
problems involving optimization.
Versus Local Extrema, and Critical
The student will understand the
Points
concept of local linearization and be
5.3 Determining Intervals on Which a
able to use it to approximate the value Function is Increasing or Decreasing
of a derivative. The student will be
5.4 Using the First Derivative Test to
able to use derivatives to find
Determine Relative Local Extrema
rectilinear motion. (3 weeks)
5.5 Using the Candidates Test to
Determine Absolute (Global) Extrema
The student will understand the
5.6 Determining Concavity of
difference between explicit and
Functions over Their Domains
implicit functions. The student will be
5.7 Using the Second Derivative Test
able to formulate the derivative of
to Determine Extrema
implicit functions. The student will be
5.8 Sketching Graphs of Functions
able to evaluate the value of a
and Their Derivatives
derivative at a specific point,
5.9 Connecting a Function, Its First
(x, y). The student will be able to
Derivative, and ItsSecond Derivative

Unit Title:

Duration/
Month(s)
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Related Standards:

Learning Goals:

Topics and Skills:

(global) and relative (local)
extrema
College Board Goals
•Students should be able to
work with functions
represented in a variety of
ways: graphical, numerical,
analytical, or verbal. They
should understand the
connections among these
representations.
• Students should
understand the meaning of
the derivative in terms of a
rate of change and local
linear approximation, and
should be able to use
derivatives to solve a variety
of problems.
• Students should be able to
communicate mathematics
and explain solutions to
problems both verbally and
in written sentences.
• Students should be able to
model a written description
of a physical situation with a
function, a differential
equation, or an integral.
• Students should be able to
determine the
reasonableness of solutions,
including sign, size, relative
accuracy, and units of

develop a plan to solve real-world
problems involving related rates. (3
weeks)

(5.9 includes a revisit of particle
motion and determining if a particle
is speeding up/down.)
5.10 Introduction to Optimization
Problems
5.11 Solving Optimization Problems
5.12 Exploring Behaviors of Implicit
Relations
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Unit Title:

Duration/
Month(s)

Related Standards:
measurement.
Standards for Mathematical
Practice
MP1 - Make sense of
problems and persevere in
solving them.
MP2 - Reason abstractly and
quantitatively.
MP3 - Construct viable
arguments and critique the
reasoning of others.
MP4 - Model with
mathematics.
MP5 - Use appropriate tools
strategically.
MP6 - Attend to precision.
MP7 - Look for and make use
of structure.
MP8 - Look for and express
regularity in repeated
reasoning.
Mathematical Practice
Standards for AP Calculus
MPAC 1: Reasoning with
definitions and theorems
MPAC 2: Connecting
concepts
MPAC 3: Implementing
algebraic/computational
processes
MPAC 4: Connecting multiple
representations
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Learning Goals:

Topics and Skills:

Unit Title:

Duration/
Month(s)

Related Standards:
MPAC 5: Building notational
fluency
MPAC 6: Communicating
Interdisciplinary:
ELA
NJSLS.RST.11-12.4.
Determine the meaning of
symbols, key terms, and
other domain-specific words
and phrases as they are used
in a specific scientific or
technical context relevant
to grades 11-12 texts and
topics.
NJSLS.RST.11-12.9.
Synthesize information from
a range of sources (e.g.,
texts, experiments,
simulations) into a coherent
understanding of a process,
phenomenon, or concept,
resolving conflicting
information when possible.
Technology
NJSLS.8.1.12.D.5 Analyze the
capabilities and limitations of
current and emerging
technology resources and
assess their potential to
address personal, social,
lifelong learning, and career

16

KRSD Office of Curriculum and Instruction

Learning Goals:

Topics and Skills:

Unit Title:

Duration/
Month(s)

Unit 6:
Integration and
Accumulation of Change
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March – 3
weeks

Related Standards:

Learning Goals:

Topics and Skills:

The student will understand the
integral process as the inverse of the
derivative process. The student will
understand that the indefinite integral
is a family of functions. The student
will be able to integrate various
problems. The student will be able to
evaluate the value of a definite

6.1 Exploring Accumulation of
Change
6.2 Approximating Areas with
Riemann Sums
6.3 Riemann Sums, Summation
Notation, and Definite Integral
Notation

needs.
21st Century
CRP1. Act as a responsible
and contributing citizen and
employee.
CRP2. Apply appropriate
academic and technical skills.
CRP4. Communicate clearly
and effectively and with
reason.
CRP8. Utilize critical thinking
to make sense of problems
and persevere in solving
them.
NJSLS.9.2.12.C.1 Review
career goals and determine
steps necessary for
attainment.
NJSLS.9.3.ST.6 Demonstrate
technical skills needed in a
chosen STEM field.
NJSLS.9.3.ST‐ET.3 Apply
processes and concepts for
the use of technological tools
in STEM.
Subject Area:
Integrals
MA.9-12.III.A.1 - Definite
integral as a limit of Riemann
sums
MA.9-12.III.A.2 - Definite
integral of the rate of change
of a quantity over an interval
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Unit Title:

Duration/
Month(s)

Related Standards:

Learning Goals:

Topics and Skills:

interpreted as the change of
the quantity over the interval:
the integral of f'(x)dx = f(b) f(a) on the interval [a, b]
MA.9-12.III.A.3 - Basic
properties of definite
integrals (examples include
additivity and linearity)
MA.9-12.III.C.1 - Use of the
Fundamental Theorem to
evaluate definite integrals
MA.9-12.III.C.2 - Use of the
Fundamental Theorem to
represent a particular
antiderivative, and the
analytical and graphical
analysis of functions so
defined
MA.9-12.III.D.1 Antiderivatives following
directly from derivatives of
basic functions
MA.9-12.III.D.2 Antiderivatives by
substitution of variables
(including change of limits for
definite integrals)
MA.9-12.III.E.1 - Finding
specific antiderivatives using
initial conditions, including
applications to motion along
a line

integral. The student will be able to
approximate the value of a definite
integral using numerical methods. (5
weeks)

6.4 The Fundamental Theorem of
Calculus and Accumulation
Functions
6.5 Interpreting the Behavior of
Accumulation Functions Involving
Area
6.6 Applying Properties of Definite
Integrals
6.7 The Fundamental Theorem of
Calculus and Definite Integrals
6.8 Finding Antiderivatives and
Indefinite Integrals: Basic Rules and
Notation
6.9 Integrating Using Substitution
6.10 Integrating Functions Using
Long Division and Completing the
Square
6.14 Selecting Techniques for Antidifferentiation

College Board Goals
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The student will be able to derive the
natural logarithmic function, the
exponential function, functions with
bases other than e, and inverse
trigonometric functions. (1 Week)

Unit Title:

Duration/
Month(s)
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Related Standards:
• Students should be able to
work with functions
represented in a variety of
ways: graphical, numerical,
analytical, or verbal. They
should understand the
connections among these
representations.
• Students should
understand the meaning of
the definite integral both as a
limit of Riemann sums and as
the net accumulation of
change, and should be able
to use integrals to solve a
variety of problems.
• Students should
understand the relationship
between the derivative and
the definite integral as
expressed in both parts of
the Fundamental Theorem of
Calculus.
• Students should be able to
communicate mathematics
and explain solutions to
problems both verbally and
in written sentences.
• Students should be able to
model a written description
of a physical situation with a
function, a differential
equation, or an integral.
• Students should be able to

KRSD Office of Curriculum and Instruction

Learning Goals:

Topics and Skills:

Unit Title:

Duration/
Month(s)

Related Standards:
determine the
reasonableness of solutions,
including sign, size, relative
accuracy, and units of
measurement.
Standards for Mathematical
Practice
MP1 - Make sense of
problems and persevere in
solving them.
MP2 - Reason abstractly and
quantitatively.
MP3 - Construct viable
arguments and critique the
reasoning of others.
MP4 - Model with
mathematics.
MP5 - Use appropriate tools
strategically.
MP6 - Attend to precision.
MP7 - Look for and make use
of structure.
MP8 - Look for and express
regularity in repeated
reasoning.
Mathematical Practice
Standards for AP Calculus
MPAC 1: Reasoning with
definitions and theorems
MPAC 2: Connecting
concepts
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Learning Goals:

Topics and Skills:

Unit Title:

Duration/
Month(s)

Related Standards:
MPAC 3: Implementing
algebraic/computational
processes
MPAC 4: Connecting multiple
representations
MPAC 5: Building notational
fluency
MPAC 6: Communicating
Interdisciplinary:
ELA
NJSLS.RST.11-12.4.
Determine the meaning of
symbols, key terms, and
other domain-specific words
and phrases as they are used
in a specific scientific or
technical context relevant
to grades 11-12 texts and
topics.
NJSLS.RST.11-12.9.
Synthesize information from
a range of sources (e.g.,
texts, experiments,
simulations) into a coherent
understanding of a process,
phenomenon, or concept,
resolving conflicting
information when possible.
Technology
NJSLS.8.1.12.D.5 Analyze the
capabilities and limitations of
current and emerging
technology resources and
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Learning Goals:

Topics and Skills:

Unit Title:

Duration/
Month(s)

Unit 7: Differential
Equations
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March –
April 4
weeks

Related Standards:

Learning Goals:

Topics and Skills:

The student will understand the
concept of a slope field as a tool to
approximate solutions. The student
will be able to formulate solutions of
differential equations. (2 weeks)

7.1 Modeling Situations with
Differential Equations
7.2 Verifying Solutions for
Differential Equations
7.3 Sketching Slope Fields

assess their potential to
address personal, social,
lifelong learning, and career
needs.
21st Century
CRP1. Act as a responsible
and contributing citizen and
employee.
CRP2. Apply appropriate
academic and technical skills.
CRP4. Communicate clearly
and effectively and with
reason.
CRP8. Utilize critical thinking
to make sense of problems
and persevere in solving
them.
NJSLS.9.2.12.C.1 Review
career goals and determine
steps necessary for
attainment.
NJSLS.9.3.ST.6 Demonstrate
technical skills needed in a
chosen STEM field.
NJSLS.9.3.ST‐ET.3 Apply
processes and concepts for
the use of technological tools
in STEM.
Subject Area:
Integrals
MA.9-12.II.E.6 - Geometric
interpretation of differential
equations via slope fields and
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Unit Title:

Duration/
Month(s)

Related Standards:
the relationship between
slope fields and solution
curves for differential
equations
MA.9-12.III.E.2 - Solving
separable differential
equations and using them in
modeling (including the study
of the equation y' = ky and
exponential growth)
College Board Goals
• Students should be able to
work with functions
represented in a variety of
ways: graphical, numerical,
analytical, or verbal. They
should understand the
connections among these
representations.
• Students should
understand the meaning of
the definite integral both as a
limit of Riemann sums and as
the net accumulation of
change, and should be able
to use integrals to solve a
variety of problems.
• Students should
understand the relationship
between the derivative and
the definite integral as
expressed in both parts of
the Fundamental Theorem of
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Learning Goals:

Topics and Skills:
7.4 Reasoning Using Slope Fields
7.6 General Solutions Using
Separation of Variables
7.7 Particular Solutions using Initial
Conditions and Separation of
Variables
7.8 Exponential Models with
Differential Equations

Unit Title:

Duration/
Month(s)

Related Standards:
Calculus.
• Students should be able to
communicate mathematics
and explain solutions to
problems both verbally and
in written sentences.
• Students should be able to
model a written description
of a physical situation with a
function, a differential
equation, or an integral.
• Students should be able to
determine the
reasonableness of solutions,
including sign, size, relative
accuracy, and units of
measurement.
Standards for Mathematical
Practice
MP1 - Make sense of
problems and persevere in
solving them.
MP2 - Reason abstractly and
quantitatively.
MP3 - Construct viable
arguments and critique the
reasoning of others.
MP4 - Model with
mathematics.
MP5 - Use appropriate tools
strategically.
MP6 - Attend to precision.
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Learning Goals:

Topics and Skills:

Unit Title:

Duration/
Month(s)
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Related Standards:
MP7 - Look for and make use
of structure.
MP8 - Look for and express
regularity in repeated
reasoning.
Mathematical Practice
Standards for AP Calculus
MPAC 1: Reasoning with
definitions and theorems
MPAC 2: Connecting
concepts
MPAC 3: Implementing
algebraic/computational
processes
MPAC 4: Connecting multiple
representations
MPAC 5: Building notational
fluency
MPAC 6: Communicating
Interdisciplinary:
ELA
NJSLS.RST.11-12.4.
Determine the meaning of
symbols, key terms, and
other domain-specific words
and phrases as they are used
in a specific scientific or
technical context relevant
to grades 11-12 texts and
topics.
NJSLS.RST.11-12.9.
Synthesize information from
a range of sources (e.g.,
texts, experiments,
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Learning Goals:

Topics and Skills:

Unit Title:

Duration/
Month(s)

Related Standards:
simulations) into a coherent
understanding of a process,
phenomenon, or concept,
resolving conflicting
information when possible.
Technology
NJSLS.8.1.12.D.5 Analyze the
capabilities and limitations of
current and emerging
technology resources and
assess their potential to
address personal, social,
lifelong learning, and career
needs.
21st Century
CRP1. Act as a responsible
and contributing citizen and
employee.
CRP2. Apply appropriate
academic and technical skills.
CRP4. Communicate clearly
and effectively and with
reason.
CRP8. Utilize critical thinking
to make sense of problems
and persevere in solving
them.
NJSLS.9.2.12.C.1 Review
career goals and determine
steps necessary for
attainment.
NJSLS.9.3.ST.6 Demonstrate
technical skills needed in a
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Learning Goals:

Topics and Skills:

Unit Title:

Unit 8:
Applications of Integration

Duration/
Month(s)

Related Standards:

April–May
4 weeks

Subject Area:
MA.9-12.III.C.2 - Use of the
Fundamental Theorem to
represent a particular
antiderivative, and the
analytical and graphical
analysis of functions so
defined

Topics and Skills:

The student will understand the area
and volume of non-standard shapes
can be found using the integral. The
student will be able to analyze graphs
to find area between curves. The
student will be able to analyze graphs
to find volumes of revolution. The
student will be able to find arc length
and surface area. The student will be
able to solve problems related to
physics involving work. ( 3 weeks)

8.1 Average Value of a Function on
an Interval
8.2 Position, Velocity, and
Acceleration Using Integrals
8.3 Using Accumulation Functions
and Definite Integrals in Applied
Contexts
8.4 Area Between Curves (with
respect to x)
8.5 Area Between Curves (with
respect to y)
8.6 Area Between Curves - More
than Two Intersections
8.7 Cross Sections: Squares and
Rectangles
8.8 Cross Sections: Triangles and
Semicircles
8.9 Disc Method: Revolving Around
the x- or y- Axis
8.10 Disc Method: Revolving Around
Other Axes
8.11 Washer Method: Revolving
Around the x- or y- Axis
8.12 Washer Method: Revolving
Around Other Axes

chosen STEM field.
NJSLS.9.3.ST‐ET.3 Apply
processes and concepts for
the use of technological tools
in STEM.

College Board Goals
• Students should be able to
work with functions
represented in a variety of
ways: graphical, numerical,
analytical, or verbal. They
should understand the
connections among these
representations.
• Students should
understand the meaning of
the definite integral both as a
limit of Riemann sums and as
the net accumulation of
change, and should be able
to use integrals to solve a
variety of problems.
• Students should
understand the relationship
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Unit Title:

Duration/
Month(s)

Related Standards:
between the derivative and
the definite integral as
expressed in both parts of
the Fundamental Theorem of
Calculus.
• Students should be able to
communicate mathematics
and explain solutions to
problems both verbally and
in written sentences.
• Students should be able to
model a written description
of a physical situation with a
function, a differential
equation, or an integral.
• Students should be able to
determine the
reasonableness of solutions,
including sign, size, relative
accuracy, and units of
measurement.
Standards for Mathematical
Practice
MP1 - Make sense of
problems and persevere in
solving them.
MP2 - Reason abstractly and
quantitatively.
MP3 - Construct viable
arguments and critique the
reasoning of others.
MP4 - Model with
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Learning Goals:

Topics and Skills:

Unit Title:

Duration/
Month(s)
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Related Standards:
mathematics.
MP5 - Use appropriate tools
strategically.
MP6 - Attend to precision.
MP7 - Look for and make use
of structure.
MP8 - Look for and express
regularity in repeated
reasoning.
Mathematical Practice
Standards for AP Calculus
MPAC 1: Reasoning with
definitions and theorems
MPAC 2: Connecting
concepts
MPAC 3: Implementing
algebraic/computational
processes
MPAC 4: Connecting multiple
representations
MPAC 5: Building notational
fluency
MPAC 6: Communicating
Interdisciplinary:
ELA
NJSLS.RST.11-12.4.
Determine the meaning of
symbols, key terms, and
other domain-specific words
and phrases as they are used
in a specific scientific or
technical context relevant
to grades 11-12 texts and
topics.
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Learning Goals:

Topics and Skills:

Unit Title:

Duration/
Month(s)

Related Standards:
NJSLS.RST.11-12.9.
Synthesize information from
a range of sources (e.g.,
texts, experiments,
simulations) into a coherent
understanding of a process,
phenomenon, or concept,
resolving conflicting
information when possible.
Technology
NJSLS.8.1.12.D.5 Analyze the
capabilities and limitations of
current and emerging
technology resources and
assess their potential to
address personal, social,
lifelong learning, and career
needs.
21st Century
CRP1. Act as a responsible
and contributing citizen and
employee.
CRP2. Apply appropriate
academic and technical skills.
CRP4. Communicate clearly
and effectively and with
reason.
CRP8. Utilize critical thinking
to make sense of problems
and persevere in solving
them.
NJSLS.9.2.12.C.1 Review
career goals and determine
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Learning Goals:

Topics and Skills:

Unit Title:

Duration/
Month(s)

Unit 9: Integration
Techniques

31

June 2
weeks

Related Standards:

Learning Goals:

Topics and Skills:

The student will be able to identify the
method of integration that can be used
to evaluate various functions. The
student will be able to evaluate
integrals of special functions. (5
weeks)

After the AP exam:
8.1 Review procedures for fitting an
integrand to one of the basic
integration rules
8.2 Find an antiderivative using
integration by parts
Use a tabular method to perform
integration by parts
8.3 Solve trigonometric integrals
involving powers of secant and
tangent
Solve
trigonometric
integrals
involving sine-cosine products with
different angles
8.4 Use trigonometric substitution to
solve an integral
Use integrals to model and solve reallife applications
8.5 Understand the concept of partial
fraction decomposition
Use Partial fraction decomposition
with linear factors to integrate
rational functions
Use partial fraction decomposition

steps necessary for
attainment.
NJSLS.9.3.ST.6 Demonstrate
technical skills needed in a
chosen STEM field.
NJSLS.9.3.ST‐ET.3 Apply
processes and concepts for
the use of technological tools
in STEM.
Subject Area:
MA.9-12.III.D.1 Antiderivatives following
directly from derivatives of
basic functions
MA.9-12.III.D.2 Antiderivatives by
substitution of variables
(including change of limits for
definite integrals)
College Board Goals
• Students should be able to
work with functions
represented in a variety of
ways: graphical, numerical,
analytical, or verbal. They
should understand the
connections among these
representations.
• Students should
understand the meaning of
the definite integral both as a
limit of Riemann sums and as
the net accumulation of
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Unit Title:

Duration/
Month(s)

Related Standards:
change, and should be able
to use integrals to solve a
variety of problems.
• Students should
understand the relationship
between the derivative and
the definite integral as
expressed in both parts of
the Fundamental Theorem of
Calculus.
• Students should be able to
communicate mathematics
and explain solutions to
problems both verbally and
in written sentences.
• Students should be able to
model a written description
of a physical situation with a
function, a differential
equation, or an integral.
• Students should be able to
determine the
reasonableness of solutions,
including sign, size, relative
accuracy, and units of
measurement.
Standards for Mathematical
Practice
MP1 - Make sense of
problems and persevere in
solving them.
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Learning Goals:

Topics and Skills:
with quadratic factors to integrate
rational functions

Unit Title:

Duration/
Month(s)
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Related Standards:
MP2 - Reason abstractly and
quantitatively.
MP3 - Construct viable
arguments and critique the
reasoning of others.
MP4 - Model with
mathematics.
MP5 - Use appropriate tools
strategically.
MP6 - Attend to precision.
MP7 - Look for and make use
of structure.
MP8 - Look for and express
regularity in repeated
reasoning.
Mathematical Practice
Standards for AP Calculus
MPAC 1: Reasoning with
definitions and theorems
MPAC 2: Connecting
concepts
MPAC 3: Implementing
algebraic/computational
processes
MPAC 4: Connecting multiple
representations
MPAC 5: Building notational
fluency
MPAC 6: Communicating
Interdisciplinary:
ELA
NJSLS.RST.11-12.4.
Determine the meaning of
symbols, key terms, and
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Learning Goals:

Topics and Skills:

Unit Title:

Duration/
Month(s)

Related Standards:
other domain-specific words
and phrases as they are used
in a specific scientific or
technical context relevant
to grades 11-12 texts and
topics.
NJSLS.RST.11-12.9.
Synthesize information from
a range of sources (e.g.,
texts, experiments,
simulations) into a coherent
understanding of a process,
phenomenon, or concept,
resolving conflicting
information when possible.
Technology
NJSLS.8.1.12.D.5 Analyze the
capabilities and limitations of
current and emerging
technology resources and
assess their potential to
address personal, social,
lifelong learning, and career
needs.
21st Century
CRP1. Act as a responsible
and contributing citizen and
employee.
CRP2. Apply appropriate
academic and technical skills.
CRP4. Communicate clearly
and effectively and with
reason.
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Learning Goals:

Topics and Skills:

Unit Title:

Duration/
Month(s)

35

Related Standards:
CRP8. Utilize critical thinking
to make sense of problems
and persevere in solving
them.
NJSLS.9.2.12.C.1 Review
career goals and determine
steps necessary for
attainment.
NJSLS.9.3.ST.6 Demonstrate
technical skills needed in a
chosen STEM field.
NJSLS.9.3.ST‐ET.3 Apply
processes and concepts for
the use of technological tools
in STEM.
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Learning Goals:

Topics and Skills:

Unit: [1] [Limits and Continuity]

Recommended Duration: [3 Weeks/September]

Unit Description:
Many calculus concepts are developed by first considering a discrete model and then the consequences of a limiting case.
Therefore, the idea of limits is essential for discovering and developing important ideas, definitions, formulas, and
theorems in calculus. Students must have a solid, intuitive understanding of limits and be able to compute various limits,
including one-sided limits, limits at infinity, the limit of a sequence, and infinite limits. They should be able to work with
tables and graphs in order to estimate the limit of a function at a point. Students should know the algebraic properties
of limits and techniques for finding limits of indeterminate forms, and they should be able to apply limits to understand the
behavior of a function near a point. Students must also understand how limits are used to determine continuity, a
fundamental property of functions. Material covered will prepare students for the AP Calculus AB exam in May.
Essential Questions

Enduring Understandings

What is a limit?
What role do derivatives and limits play as a foundation for the calculus and
in practical applications?
How do we interpret a limit graphically?
What can be done to fix discontinuous points?

The concept of a limit can be used to understand the behavior of functions.
Continuity and discontinuity are key properties of functions that are
defined using limits.

Relevant Standards

Learning Goals

Subject Area:
MA.9-12.I.B.1 - An intuitive understanding of
the limiting process
MA.9-12.I.B.2 - Calculating limits using algebra
MA.9-12.I.B.3 - Estimating limits from graphs or
tables of data
MA.9-12.I.C.1 - Understanding asymptotes in
terms of graphical behavior
MA.9-12.I.C.2 - Describing asymptotic behavior
in terms of limits involving infinity
MA.9-12.I.C.3 - Comparing relative magnitudes
of functions and their rates of change (for
example, contrasting exponential growth,

The student will understand the concepts of a
limit and continuity as they apply to functions.
The student will be able to analyze a limit
graphically, numerically, and analytically
(algebraically). (1 week)
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Learning Objectives

1.1 Introducing Calculus: Can Change Occur at an
Instant?
1.2 Defining Limits and Using Limit
1.3 Estimating Limits from Graphs
1.4 Estimating Limits from Tables
1.5 Determining Limits Using Algebraic Properties of
The student will be able to understand continuity Limits
1.6 Determining Limits Using Algebraic Manipulation
in terms of limits. The student will be able to
evaluate the continuity of a function or a graph at 1.7 Selecting Procedures for Determining Limits
1.8 Determining Limits Using the Squeeze Theorem
a specific point or on an interval. (1 week)
1.9 Connecting Multiple Representations of Limits
Students will develop a Geometric understanding 1.10 Exploring Types of Discontinuities
of graphs of continuous functions (Intermediate 1.11 Defining Discontinuity at a Point

Relevant Standards

Learning Goals

polynomial growth, and logarithmic growth)
MA.9-12.I.D.1 - An intuitive understanding of
continuity. (The function values can be made as
close as desired by taking sufficiently close
values of the domain.)
MA.9-12.I.D.2 - Understanding continuity in
terms of limits
MA.9-12.I.D.3 - Geometric understanding of
graphs of continuous functions (Intermediate
Value Theorem and Extreme Value Theorem)

Value Theorem and Extreme Value Theorem). 1.12 Confirming Continuity over an Interval
Students will be able to estimate limits from 1.13 Removing Discontinuities
1.16 Working with the Intermediate Value Theorem
graphs or tables of data. (1 week)
1.14 Connecting Infinite Limits and Vertical
Asymptotes
1.15 Connecting Limits at Infinity and Horizontal
Asymptotes

College Board Goals
• Students should be able to work with
functions represented in a variety of ways:
graphical, numerical, analytical, or verbal. They
should understand the connections among
these representations.
• Students should be able to communicate
mathematics and explain solutions to problems
both verbally and in written sentences.
• Students should be able to model a written
description of a physical situation with a
function, a differential equation, or an integral.
• Students should be able to determine the
reasonableness of solutions, including sign, size,
relative accuracy, and units of measurement.
Supportive (Secondary):
Standards for Mathematical Practice
MP1 - Make sense of problems and persevere in
solving them.
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Learning Objectives

Relevant Standards

Learning Goals

Learning Objectives

MP2 - Reason abstractly and quantitatively.
MP3 - Construct viable arguments and critique
the reasoning of others.
MP4 - Model with mathematics.
MP5 - Use appropriate tools strategically.
MP6 - Attend to precision.
MP7 - Look for and make use of structure.
MP8 - Look for and express regularity in
repeated reasoning.
Mathematical Practice Standards for AP
Calculus
MPAC 1: Reasoning with definitions and
theorems
MPAC 2: Connecting concepts
MPAC 3: Implementing algebraic/computational
processes
MPAC 4: Connecting multiple representations
MPAC 5: Building notational fluency
MPAC 6: Communicating
Formative Assessments

Summative Assessments

Performance Assessments

Teacher Observation, Class
Participation, warm ups, cool downs,
Group Work, Homework, Written
Assessments, Learning Goals and
Scales, interactive notebook, AP test
Review

Unit Quizzes and Tests,

warm ups, cool downs, class activities,
interactive notebook,

Activities to be selected from:
Door Cards
I Have, Who Has – Limits
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Limits and Their Properties Writing
Choice Menu

Major
Activities/Assignments/Assessments
(required)
Unit quizzes and tests

Formative Assessments

Summative Assessments

Performance Assessments

1.1-1.3 Around the Classroom
Old Maid
Limit Bingo
Possible Assessment Modifications/Accommodations
Special Education Students
English Language Learners
Increase the amount of time allowed
Modified tests and simplify directions,
to complete tests, provide test study
choice with writing topics, read
guide, interactive notebooks, allow
directions aloud, highlight/underline
retakes on tests only additional
key words, flash cards for identities,
review required), choice with writing
definitions in native language (if
topics, flash cards for limit identities
available), visual aids
and definitions

Major
Activities/Assignments/Assessments
(required)

At Risk Learners
Increase the amount of time allowed
to complete tests, provide test study
guide, interactive notebooks, allow
retakes on tests only additional
review required), choice with writing
topics, frequent rest breaks,
highlight/underline key words, chunk
long-term assignments, choice of
writing topics, flash cards for
identities

Advanced Learners
Students make a list of “Fair Game”
topics, identities, and concepts that
will recur throughout the year

Instructional Strategies
Providing clear learning goals and scales, celebrating success, establish classroom routines, organizing the physical layout of the classroom, identifying critical
information, organizing students to interact with new knowledge, previewing new content, chunk content into “digestible bites”, reflect on learning, organize
students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills and strategies, revising knowledge, provide resource
and guidance, organizing/engaging students for cognitively complex tasks involving generating hypothesis and testing, scaffolding, Universal Design for Learning
Possible Instructional Modifications /Accommodations/Differentiation
Special Education Students
English Language Learners
mnemonics, guided notes, objectives graphic organizers, choice with
written in guided notes, graphic
writing topics, definitions in native
organizers, assign preferential
language (if available), learning
seating, individual instruction, small
guided notes, objectives written in
group instruction, outlines/ study
guided notes, word wall, mnemonics,
guides, daily assignment list,
visual aids
homework lists, interactive
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At Risk Learners
graphic organizers, guided notes,
objectives written in guided notes,
mnemonics, frequent rest breaks,
choice of writing topics, encourage
SMART attendance, resources posted
in Google Classroom, buddy system
for study purposes, specific

Advanced Learners
Tiered assignments, independent
study (generally in preparation for the
AP test), mini lessons, AP Test style
questions, create AP style questions,
peer critiquing of free-response
answers, scoring other students’ freeresponse work using established

notebooks, choice with writing topics,

differentiated instruction for
individual learning gaps

grading rubrics

Unit Vocabulary
Essential: Tangent line, secant line, limit, direct substitution, continuous, discontinuity, removable discontinuity, non-removable discontinuity, one-sided limit,
infinite limit, vertical asymptote
Non-Essential: step functions, greatest integer functions,
Interdisciplinary Connections
(Applicable Standards)

Integration of Technology - SAMR

21st Century Themes: P21
Framework Toolkit

21st Century Skills: P21 Framework
Toolkit

Interdisciplinary:
ELA
NJSLS.RST.11-12.4. Determine the
meaning of symbols, key terms, and
other domain-specific words and
phrases as they are used in a specific
scientific or technical context relevant
to grades 11-12 texts and topics.
NJSLS.RST.11-12.9. Synthesize
information from a range of sources
(e.g., texts, experiments, simulations)
into a coherent understanding of a
process, phenomenon, or concept,
resolving conflicting information when
possible.

S and A Graphing calculators –
used for some calculations, but
mostly to connect the concepts of
limits and continuity algebraically,
numerically, and graphically.

____ Global Awareness

____ Creativity & Innovation

____ Civic Literacy

____ Media Literacy

__x__ Financial, Economic,

__x__ Critical Thinking and Problem

S and A Promethean board – used
for warm ups, notes, cool downs,
and Limit Bingo

Business, & Entrepreneurial

Solving – understanding the concept of a

Literacy - the concepts of step

limit

A Online AP prep websites used to
practice for the AP Test

functions as they relate to costs,

__x__ Life and Career Skills – the concepts

____ Health Literacy

of step functions as they relate to costs,

Technology
NJSLS.8.1.12.D.5 Analyze the
capabilities and limitations of current
and emerging technology resources and
assess their potential to address
personal, social, lifelong learning, and

40

KRSD Office of Curriculum and Instruction

____ Information & Communication
Technologies Literacy
__x__ Communication & Collaboration –
Writing Choice Menu

Interdisciplinary Connections
(Applicable Standards)

Integration of Technology - SAMR

career needs.
21st Century
CRP1. Act as a responsible and
contributing citizen and employee.
CRP2. Apply appropriate academic and
technical skills.
CRP4. Communicate clearly and
effectively and with reason.
CRP8. Utilize critical thinking to make
sense of problems and persevere in
solving them.
NJSLS.9.2.12.C.1 Review career goals
and determine steps necessary for
attainment.
NJSLS.9.3.ST.6 Demonstrate technical
skills needed in a chosen STEM field.
NJSLS.9.3.ST‐ET.3 Apply processes and
concepts for the use of technological
tools in STEM.

Resources:
Texts/Materials: Flipped Math
Various AP Review Workbooks
Various Websites such as Khan Academy
Videos and Resources posted in Schoology
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21st Century Themes: P21
Framework Toolkit

21st Century Skills: P21 Framework
Toolkit
____ Information Literacy

Unit: [2 - 3] and [Differentiation and Related Rates] Differentiation:
Recommended Duration: [9 Weeks/October-November]
Definition and Fundamental Properties and Differentiation: Composite,
Implicit, and Inverse Functions
Unit Description:
Using derivatives to describe the rate of change of one variable with respect to another variable allows students to
understand change in a variety of contexts. In AP Calculus, students build the derivative using the concept of limits and use
the derivative primarily to compute the instantaneous rate of change of a function. Applications of the derivative include
finding the slope of a tangent line to a graph at a point, analyzing the graph of a function (for example, determining
whether a function is increasing or decreasing and finding concavity and extreme values), and solving problems involving
rectilinear motion. Students should be able to use different definitions of the derivative, estimate derivatives from tables
and graphs, and apply various derivative rules and properties. In addition, students should be able to solve separable
differential equations, understand and be able to apply the Mean Value Theorem, and be familiar with a variety of realworld applications, including related rates, optimization, and growth and decay models. Material covered will prepare
students for the AP Calculus AB exam in May.
Essential Questions

Enduring Understandings

How do we find the slope of a curve?
In what types of problems do the various differentiation rules apply?
How can a function be transformed prior to differentiation in order to apply a
simpler differentiation rule?
How can derivatives be applied to solving motion problems?
What is the relationship between the derivative, rates of change, and the
tangent and secant lines?
How might a derivative fail to exist?
What can we find using the instantaneous rate of change?
How do derivatives help find the instantaneous velocity at the time of a traffic
accident?
How do derivatives help calculate how fast should a searchlight be turning in
following a plane flying overhead?
How does implicit differentiation aid in solving related rate problems?
How does a change in one rate affect another rate in a related rates problem?
Does the rate at which one value changes stay constant, evaluated at different
moments in time?
How long will it take to fill a swimming pool if you know the rate at which the

The derivative of a function is defined as the limit of a difference quotient
and can be determined using a variety of strategies. A function's
derivative, which is itself a function, can be used to understand the
behavior of the function.
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The derivative has multiple interpretations and applications including
those that involve instantaneous rates of change.
The Mean Value Theorem connects the behavior of a differentiable function
to the behavior of the derivative of that function at a particular point in the
interval.

Essential Questions

Enduring Understandings

water is pouring out of the hose filling the pool?
Relevant Standards

Learning Goals

Learning Objectives

Subject Area:
MA.9-12.II.A.1 - Derivative presented
graphically, numerically, and analytically
MA.9-12.II.A.2 - Derivative interpreted as an
instantaneous rate of change
MA.9-12.II.A.3 - Derivative defined as the limit
of the difference quotient
MA.9-12.II.A.4 - Relationship between
differentiability and continuity
MA.9-12.II.B.1 - Slope of a curve at a point.
Examples are emphasized, including points at
which there are vertical tangents and points at
which there are no tangents
MA.9-12.II.B.2 - Tangent line to a curve at a
point and local linear approximation
MA.9-12.II.B.3 - Instantaneous rate of change
as the limit of average rate of change
MA.9-12.II.B.4 - Approximate rate of change
from graphs and tables of values
MA.9-12.II.E.3 - Modeling rates of change,
including related rates problems
MA.9-12.II.E.4 - Use of implicit differentiation to
find the derivative of an inverse function
MA.9-12.II.E.5 - Interpretation of the derivative
as a rate of change in varied applied contexts,
including velocity, speed, and acceleration
MA.9-12.II.F.1 - Knowledge of derivatives of
basic functions, including power, exponential,
logarithmic, trigonometric, and inverse

The student will understand the relationship
between differentiability and continuity. The
student will be able to interpret a derivative as an
instantaneous rate of change. The student will be
able to formulate the derivative of various
functions. (3 weeks)

2.1 Defining Average and Instantaneous Rate of
Change at a Point
2.2 Defining the Derivative of a Function and Using
Derivative Notation
(2.2 includes equation of the tangent line)
2.3 Estimating Derivatives of a Function at a Point
2.4 Connecting Differentiability and Continuity
2.5 Applying the Power Rule
2.6 Derivative Rules: Constant, Sum, Difference, and
Constant Multiple
(2.6 includes horizontal tangent lines, equation of the
normal line, and differentiability of piecewise)
2.7 Derivatives of cos(x), sin(x), e^x, and ln(x)
2.8 The Product Rule
2.9 The Quotient Rule
2.10 Derivatives of tan(x), cot(x), sec(x), and csc(x)
3.1 The Chain Rule
3.2 Implicit Differentiation
3.3 Differentiating Inverse Functions
3.4 Differentiating Inverse Trigonometric Functions
3.5 Selecting Procedures for Calculating Derivatives
3.6 Calculating Higher-Order Derivatives
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The student will understand that different
functions require different techniques for finding
the derivative. The student will be able to
formulate the derivative using the appropriate
technique. The student will be able to evaluate
the value of a derivative at a specific point, x. (3
weeks)
The student will be able to integrate the natural
logarithmic function, the exponential function,
functions with bases other than e, and inverse
trigonometric functions. (3 weeks)

Relevant Standards
trigonometric functions
MA.9-12.II.F.2 - Derivative rules for sums,
products, and quotients of functions
MA.9-12.II.F.3 - Chain rule and implicit
differentiation
College Board Goals
• Students should be able to work with
functions represented in a variety of ways:
graphical, numerical, analytical, or verbal. They
should understand the connections among
these representations.
• Students should understand the meaning of
the derivative in terms of a rate of change and
local linear approximation, and should be able
to use derivatives to solve a variety of
problems.
• Students should be able to communicate
mathematics and explain solutions to problems
both verbally and in written sentences.
• Students should be able to model a written
description of a physical situation with a
function, a differential equation, or an integral.
• Students should be able to determine the
reasonableness of solutions, including sign, size,
relative accuracy, and units of measurement.
Supportive (Secondary):
Standards for Mathematical Practice
MP1 - Make sense of problems and persevere in
solving them.
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Learning Goals

Learning Objectives

Relevant Standards

Learning Goals

Learning Objectives

MP2 - Reason abstractly and quantitatively.
MP3 - Construct viable arguments and critique
the reasoning of others.
MP4 - Model with mathematics.
MP5 - Use appropriate tools strategically.
MP6 - Attend to precision.
MP7 - Look for and make use of structure.
MP8 - Look for and express regularity in
repeated reasoning.
Mathematical Practice Standards for AP
Calculus
MPAC 1: Reasoning with definitions and
theorems
MPAC 2: Connecting concepts
MPAC 3: Implementing algebraic/computational
processes
MPAC 4: Connecting multiple representations
MPAC 5: Building notational fluency
MPAC 6: Communicating
Formative Assessments

Summative Assessments

Performance Assessments

Teacher Observation, Class
Participation, warm ups, cool
downs, Group Work, Homework,
Written Assessments, Learning

Unit Quizzes and Tests

warm ups, cool downs, class activities,
interactive notebook
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Major Activities/Assignments/Assessments
(required)
Unit quizzes and tests

Formative Assessments

Summative Assessments

Performance Assessments

Goals and Scales, interactive
notebook, AP test Review

Major Activities/Assignments/Assessments
(required)

Activities to be selected from:
Door Cards
Go Derive
2.1 Add ‘Em Up
2.2-2.4 Roll of the Dice
2.2-2.4 Around the Classroom
2.5 Cha Cha Slide
2.5 Tarsia
2.6a Tic Tac Toe – 5 in a Row
2.6 Related Rates Project
Possible Assessment Modifications/Accommodations
Special Education Students
English Language Learners
Increase the amount of time allowed
Modified tests and simplify directions,
to complete tests, provide test study
choice with writing topics, read
guide, interactive notebooks, allow
directions aloud, highlight/underline
retakes on tests only additional
key words, flash cards for identities,
review required), choice with writing
definitions in native language (if
topics, flash cards for identities
available), visual aids

At Risk Learners
Increase the amount of time allowed
to complete tests, provide test study
guide, interactive notebooks, allow
retakes on tests only additional
review required), choice with writing
topics, frequent rest breaks,
highlight/underline key words, chunk
long-term assignments, choice of
writing topics, flash cards for
identities

Advanced Learners
Students make a list “Fair Game”
topics, identities, and concepts that
will recur throughout the year, “High
Five” Bulletin board to review
previous topics for the AP test

Instructional Strategies
Providing clear learning goals and scales, celebrating success, establish classroom routines, organizing the physical layout of the classroom, identifying critical
information, organizing students to interact with new knowledge, previewing new content, chunk content into “digestible bites”, reflect on learning, organize
students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills and strategies, revising knowledge, provide resource
and guidance, organizing/engaging students for cognitively complex tasks involving generating hypothesis and testing, scaffolding, Universal Design for Learning
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Possible Instructional Modifications /Accommodations/Differentiation
Special Education Students
English Language Learners
mnemonics, guided notes, objectives graphic organizers, choice with
written in guided notes, graphic
writing topics, definitions in native
organizers, assign preferential
language (if available), learning
seating, individual instruction, small
guided notes, objectives written in
group instruction, outlines/ study
guided notes, word wall, mnemonics,
guides, daily assignment list,
visual aids
homework lists, interactive
notebooks, choice with writing topics,

At Risk Learners
graphic organizers, guided notes,
objectives written in guided notes,
mnemonics, frequent rest breaks,
choice of writing topics, encourage
SMART attendance, resources posted
in Google Classroom, buddy system
for study purposes, specific
differentiated instruction for
individual learning gaps

Advanced Learners
Tiered assignments, independent
study (generally in preparation for the
AP test), mini lessons, AP Test style
questions, create AP style questions,
peer critiquing of free-response
answers, scoring other students’ freeresponse work using established
grading rubrics

Unit Vocabulary
Essential: Secant line, difference quotient, change in x/y, slope of the graph of f at x=c, vertical tangent line, differentiation, differentiable, differentiable on an
open interval, derivatives from the left/right, differentiable on the closed interval [a,b], the constant rule, the power rule, the constant multiple rule, the sum
and difference rules, rates of change, position function, velocity, average velocity, instantaneous velocity, speed, the product rule, the quotient rule,
acceleration, second derivative, higher-order derivative, third derivative, acceleration due to gravity, the chain rule, decomposition (of a composite function),
explicit form, implicitly, implicit differentiation, related-rate
Non-Essential:
Interdisciplinary Connections
(Applicable Standards)

Integration of Technology

21st Century Themes: P21
Framework Toolkit

21st Century Skills: P21 Framework
Toolkit

Interdisciplinary:
ELA
NJSLS.RST.11-12.4. Determine the
meaning of symbols, key terms, and
other domain-specific words and
phrases as used in a specific scientific
or technical context relevant to grades
11-12 texts and topics.
NJSLS.RST.11-12.9. Synthesize
information from a range of sources

S and A Graphing calculators –
used for some calculations, used
to make connections between
functions and their derivatives

____ Global Awareness

____ Creativity & Innovation

____ Civic Literacy

____ Media Literacy

__x__ Financial, Economic,

__x__ Critical Thinking and Problem

Business, & Entrepreneurial

Solving – Related Rates Problems

Literacy – Related Rates problems

__x__ Life and Career Skills – average and
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A Online AP prep websites used to
practice for the AP Test
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Interdisciplinary Connections
(Applicable Standards)

Integration of Technology

(e.g., texts, experiments, simulations)
into a coherent understanding of a
process, phenomenon, or concept,
resolving conflicting information when
possible.
Technology
NJSLS.8.1.12.D.5 Analyze the
capabilities and limitations of current
and emerging technology resources
and assess their potential to address
personal, social, lifelong learning, and
career needs.
21st Century
CRP1. Act as a responsible and
contributing citizen and employee.
CRP2. Apply appropriate academic and
technical skills.
CRP4. Communicate clearly and
effectively and with reason.
CRP8. Utilize critical thinking to make
sense of problems and persevere in
solving them.
NJSLS.9.2.12.C.1 Review career goals
and determine steps necessary for
attainment.
NJSLS.9.3.ST.6 Demonstrate technical
skills needed in a chosen STEM field.
NJSLS.9.3.ST‐ET.3 Apply processes and
concepts for the use of technological
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21st Century Themes: P21
Framework Toolkit

21st Century Skills: P21 Framework
Toolkit

____ Health Literacy

instantaneous velocity, free-fall of an
object
____ Information & Communication
Technologies Literacy
__x__ Communication & Collaboration Writing Choice Menu
____ Information Literacy

Interdisciplinary Connections
(Applicable Standards)

Integration of Technology

21st Century Themes: P21
Framework Toolkit

tools in STEM
Resources:
Texts/Materials: Calculus of a Single Variable 8th Edition, Houghton Mifflin – Larson, Hostetler, Edwards, 2006
Various AP Review Workbooks
Various Websites such as Khan Academy
Videos and Resources posted in Schoology
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21st Century Skills: P21 Framework
Toolkit

Unit: [4-5] and [] Contextual Applications if Differentiation and
Recommended Duration: [12 Weeks/December - February]
Analytical Applications of Differentiation
Unit Description: One of the applications of the derivatives is curve sketching. This unit involves using the first, second, and third
derivatives to sketch the graphs of polynomial functions, rational functions and other composite functions. This unit uses the Mean-Value
Theorem, Rolle’s Theorem and rectilinear motion problems to demonstrate the connections between calculus and the real world,
especially position, velocity and acceleration problems. This unit also involves taking the concept of extrema and applying it to a closed
interval. The concept of absolute extrema will then lead to solving applied optimization problems. Material covered will prepare
students for the AP Calculus AB exam in May.
Essential Questions

Enduring Understandings

What information do the first and second derivatives of a function give one
about a function and its graph?
What is the difference between the global extreme and local extreme?
How does the mean value theorem help us in determining graphic behavior?
How can a linearization model be used to find the zeros of functions?
How can the derivative of a revenue function for a business be used to find the
marginal revenue function and how to find the approximate revenue from
producing one more unit?
How does the Mean-Value Theorem guarantee a point on a curve with the
slope of its tangent line equal to the slope of the secant line through the
endpoints?
What is the relationship between the first and second derivatives of a position
function and the velocity and acceleration functions?
Given the acceleration function of a rocket returning to earth, how can the
position function be determined to find out where the rocket will land?
How can the derivative be used to find the optimal solution to a problem
situation given a set of constraints?
What is the best way to design a piping system to transfer oil from an offshore
rig to the refinery on shore if the pipe underwater is more expensive than the
pipe under land?

A function's derivative, which is itself a function, can be used to
understand the behavior of the function. The derivative can be used to
find the maximum and minimum values of a function over an interval.
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A continuous function on a closed interval must have at least one point in the
interval where the slope of the tangent line is equal to the slope of the secant
line through the endpoints.
The physics concepts of position, velocity and acceleration are related
mathematically by the derivative. The first derivative of a position function is
the velocity function and the second derivative is the acceleration function.
The Mean Value connects the behavior of a differentiable function over an
interval to the behavior of the derivative of that function at a particular
point in the interval.
Derivatives can be used in optimization problems.

Relevant Standards

Learning Goals

Learning Objectives

Subject Area:
MA.9-12.II.C.1 - Corresponding characteristics
of graphs of f and f'
MA.9-12.II.C.2 - Relationship between the
increasing and decreasing behavior of f and the
sign of f'
MA.9-12.II.C.3 - The Mean Value Theorem and
its geometric interpretation
MA.9-12.II.C.4 - Equations involving derivatives.
Verbal descriptions are translated into
equations involving derivatives and
vice versa.
MA.9-12.II.D.1 - Corresponding characteristics
of the graphs of f, f', and f"
MA.9-12.II.D.2 - Relationship between the
concavity of f and the sign of f"
MA.9-12.II.D.3 - Points of inflection as places
where concavity changes
MA.9-12.II.E.1 - Analysis of curves, including the
notions of monotonicity and concavity
MA.9-12.II.E.2 - Optimization, both absolute
(global) and relative (local) extrema

The student will understand the concepts of
extrema and concavity. The student will be able
to identify the extrema and intervals of concavity
of a function. The student will be able to analyze
a function and use its critical features to sketch its
graph. Students will be able to compare graphs
of function, first derivative and second derivative.
(3 week)

4.1 Interpreting the Meaning of the Derivative in
Context
4.2 Straight-Line Motion: Connecting Position,
Velocity, and Acceleration
4.3 Rates of Change in Applied Contexts Other Than
Motion
4.4 Introduction to Related Rates
4.5 Solving Related Rates Problems
4.6 Approximating Values of a Function Using Local
Linearity and Linearization
4.7 Using L'Hopital's Rule for Determining Limits of
Indeterminate Forms
5.1 Using the Mean Value Theorem
5.2 Extreme Value Theorem, Global Versus Local
Extrema, and Critical Points
5.3 Determining Intervals on Which a Function is
Increasing or Decreasing
5.4 Using the First Derivative Test to Determine
Relative Local Extrema
5.5 Using the Candidates Test to Determine Absolute
(Global) Extrema
5.6 Determining Concavity of Functions over Their
Domains
5.7 Using the Second Derivative Test to Determine
Extrema
5.8 Sketching Graphs of Functions and Their
Derivatives
5.9 Connecting a Function, Its First Derivative, and its
Second Derivative
(5.9 includes a revisit of particle motion and
determining if a particle is speeding up/down.)
5.10 Introduction to Optimization Problems
5.11 Solving Optimization Problems

College Board Goals
• Students should be able to work with
functions represented in a variety of ways:
graphical, numerical, analytical, or verbal. They
should understand the connections among
these representations.
• Students should understand the meaning of
the derivative in terms of a rate of change and
local linear approximation, and should be able
to use derivatives to solve a variety of
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The student will understand the relationship
between absolute extrema and applied maximum
and minimum problems. The student will be able
to develop a plan to solve real-world problems
involving optimization. (3 week)
The student will understand the concept of local
linearization and be able to use it to approximate
the value of a derivative. The student will be able
to use derivatives to find rectilinear motion. (3
week)
The student will understand the difference
between explicit and implicit functions. The
student will be able to formulate the derivative of
implicit functions. The student will be able to
evaluate the value of a derivative at a specific
point, (x, y). The student will be able to develop a
plan to solve real-world problems involving related
rates. (3 weeks)

Relevant Standards
problems.
• Students should be able to communicate
mathematics and explain solutions to problems
both verbally and in written sentences.
• Students should be able to model a written
description of a physical situation with a
function, a differential equation, or an integral.
• Students should be able to determine the
reasonableness of solutions, including sign, size,
relative accuracy, and units of measurement.
Supportive (Secondary):
Standards for Mathematical Practice
MP1 - Make sense of problems and persevere in
solving them.
MP2 - Reason abstractly and quantitatively.
MP3 - Construct viable arguments and critique
the reasoning of others.
MP4 - Model with mathematics.
MP5 - Use appropriate tools strategically.
MP6 - Attend to precision.
MP7 - Look for and make use of structure.
MP8 - Look for and express regularity in
repeated reasoning.
Mathematical Practice Standards for AP
Calculus
MPAC 1: Reasoning with definitions and
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Learning Goals

Learning Objectives
5.12 Exploring Behaviors of Implicit Relations

Relevant Standards

Learning Goals

Learning Objectives

theorems
MPAC 2: Connecting concepts
MPAC 3: Implementing algebraic/computational
processes
MPAC 4: Connecting multiple representations
MPAC 5: Building notational fluency
MPAC 6: Communicating
Formative Assessments

Summative Assessments

Performance Assessments

Teacher Observation, Class
Participation, warm ups, cool
downs, Group Work, Homework,
Written Assessments, Learning
Goals and Scales, interactive
notebook, AP test Review

Unit Quizzes and Tests,
Benchmark Assessments

warm ups, cool downs, class activities,
interactive notebook

Activities to be selected from:
Door Cards
3.1-3.3 CV and Abs Ext Task Cards
3.4-3.6 Extreme Value and Inflection
Review Task Cards (Upper and
Lower Case Words)
3.6 Gallery Walk
3.7 Add ‘Em Up
3.8, 3.9, 4.2, 4.6 Stations
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Major Activities/Assignments/Assessments
(required)
Unit quizzes and tests

Possible Assessment Modifications/Accommodations
Special Education Students
English Language Learners
Increase the amount of time allowed
Modified tests and simplify directions,
to complete tests, provide test study
choice with writing topics, read
guide, interactive notebooks, allow
directions aloud, highlight/underline
retakes on tests only additional
key words, definitions in native
review required), choice with writing
language (if available), visual aids
topics,

At Risk Learners
Increase the amount of time allowed
to complete tests, provide test study
guide, interactive notebooks, allow
retakes on tests only additional
review required), choice with writing
topics, frequent rest breaks,
highlight/underline key words, chunk
long-term assignments, choice of
writing topics,

Advanced Learners
Students make a list “Fair Game”
topics, identities, and concepts that
will recur throughout the year, “High
Five” Bulletin board to review
previous topics for the AP test

Instructional Strategies
Providing clear learning goals and scales, celebrating success, establish classroom routines, organizing the physical layout of the classroom, identifying critical
information, organizing students to interact with new knowledge, previewing new content, chunk content into “digestible bites”, reflect on learning, organize
students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills and strategies, revising knowledge, provide resource
and guidance, organizing/engaging students for cognitively complex tasks involving generating hypothesis and testing, scaffolding, Universal Design for Learning
Possible Instructional Modifications /Accommodations/Differentiation
Special Education Students
English Language Learners
mnemonics, guided notes, objectives graphic organizers, choice with
written in guided notes, graphic
writing topics, definitions in native
organizers, assign preferential
language (if available), learning
seating, individual instruction, small
guided notes, objectives written in
group instruction, outlines/ study
guided notes, word wall, mnemonics,
guides, daily assignment list,
visual aids
homework lists, interactive
notebooks, choice with writing topics,
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At Risk Learners
graphic organizers, guided notes,
objectives written in guided notes,
mnemonics, frequent rest breaks,
choice of writing topics, encourage
SMART attendance, resources posted
in Google Classroom, buddy system
for study purposes, specific
differentiated instruction for
individual learning gaps

Advanced Learners
Tiered assignments, independent
study (generally in preparation for the
AP test), mini lessons, AP Test style
questions, create AP style questions,
peer critiquing of free-response
answers, scoring other students’ freeresponse work using established
grading rubrics

Unit Vocabulary
Essential: Minimum of f on I, maximum of f on I, extreme values (extrema), absolute maximum, absolute minimum, relative minimum, relative maximum,
critical numbers, Rolle’s Theorem, Mean Value Theorem, increasing, decreasing, strictly monotonic, First Derivative Test, concavity, concave upward, concave
downward, point of inflection, Second Derivative Test, limits at infinity, horizontal asymptote, indeterminate form, infinite limits at infinity
Non-Essential: x-intercept, y-intercept, domain, range, continuity, vertical asymptotes, horizontal asymptotes, end-behavior
Interdisciplinary Connections
(Applicable Standards)

Integration of Technology

21st Century Themes: P21
Framework Toolkit

21st Century Skills: P21 Framework
Toolkit

Interdisciplinary:
ELA
NJSLS.RST.11-12.4. Determine the
meaning of symbols, key terms, and
other domain-specific words and
phrases as they are used in a specific
scientific or technical context relevant
to grades 11-12 texts and topics.
NJSLS.RST.11-12.9. Synthesize
information from a range of sources
(e.g., texts, experiments, simulations)
into a coherent understanding of a
process, phenomenon, or concept,
resolving conflicting information when
possible.

S and A Graphing calculators –
used for some calculations, but
mostly to illustrate the material
visually, students will use their
graphing calculators throughout
the unit to determine the
behavior and characteristics of a
graph, gallery walk and stations
activities

__x__ Global Awareness – rates of

____ Creativity & Innovation

growth and decay (specifically

____ Media Literacy

radioactivity and pollution levels)

__x__ Critical Thinking and Problem

____ Civic Literacy

Solving – Optimization problems

__x__ Financial, Economic,

__x__ Life and Career Skills – Mean Value

S and A Promethean board – used
for warm ups, notes, cool downs,
and some classroom activities

Business, & Entrepreneurial

Theorem (avoiding a speeding ticket)

Literacy – Optimization problems

____ Information & Communication

A Online AP prep websites used to
practice for the AP Test

____ Health Literacy

Technologies Literacy

Technology
NJSLS.8.1.12.D.5 Analyze the
capabilities and limitations of current
and emerging technology resources
and assess their potential to address
personal, social, lifelong learning, and
career needs.
21st Century
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__x__ Communication & Collaboration Writing Choice Menu
____ Information Literacy

Interdisciplinary Connections
(Applicable Standards)

Integration of Technology

CRP1. Act as a responsible and
contributing citizen and employee.
CRP2. Apply appropriate academic and
technical skills.
CRP4. Communicate clearly and
effectively and with reason.
CRP8. Utilize critical thinking to make
sense of problems and persevere in
solving them.
NJSLS.9.2.12.C.1 Review career goals
and determine steps necessary for
attainment.
NJSLS.9.3.ST.6 Demonstrate technical
skills needed in a chosen STEM field.
NJSLS.9.3.ST‐ET.3 Apply processes and
concepts for the use of technological
tools in STEM
Resources:
Texts/Materials: Flipped Math
Various AP Review Workbooks
Various Websites such as Khan Academy
Videos and Resources posted in Schoology
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21st Century Themes: P21
Framework Toolkit

21st Century Skills: P21 Framework
Toolkit

Unit: [6] Integration and Accumulation of Change

Recommended Duration: [February – March - 3 weeks]

Unit Description:
Integrals are used in a wide variety of practical and theoretical applications. AP Calculus students should understand the
definition of a definite integral involving a Riemann sum, be able to approximate a definite integral using different
methods, and be able to compute definite integrals using geometry. They should be familiar with basic techniques of
integration and properties of integrals. The interpretation of a definite integral is an important skill, and students should
be familiar with area, volume, and motion applications, as well as with the use of the definite integral as an accumulation
function. It is critical that students grasp the relationship between integration and differentiation as expressed in the
Fundamental Theorem of Calculus -a central idea in AP Calculus. Students should be able to work with and analyze
functions defined by an integral. Material covered will prepare students for the AP Calculus AB exam in May.
Essential Questions

Enduring Understandings

What is an integral?
How are integrals related to derivatives?
How is an integral a representation of a summation?
What is the relationship between an integral and area?
How can one apply numerical techniques to compute an integral without
knowing the associated antiderivative?
How can we reverse the chain rule in integration?
How does the Average Value of a function differ from the Mean Value of a
function?
How can an integral be used to calculate total distance and other types of net
change?
How can you find the indefinite integral of a function?
How can you determine the number of cars on a highway by knowing the
rates, during the day, that the cars are entering the highway?

Anti-differentiation is the inverse process of differentiation and can be used
to solve initial condition problems.
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The definite integral of a function over an interval is the limit of a Riemann
sum over that interval and can be calculated using a variety of strategies.
The Fundamental Theorem of Calculus, which has two distinct formulations,
connects differentiation and integration.
The definite integral of a function over an interval is a mathematical tool with
many interpretations and applications involving accumulation.

Relevant Standards

Learning Goals

Learning Objectives

Subject Area:
MA.9-12.III.A.1 - Definite integral as a limit of
Riemann sums
MA.9-12.III.A.2 - Definite integral of the rate of
change of a quantity over an interval
interpreted as the change of the quantity over
the interval: the integral of f'(x)dx = f(b) - f(a) on
the interval [a, b]
MA.9-12.III.A.3 - Basic properties of definite
integrals (examples include additivity and
linearity)
MA.9-12.III.C.1 - Use of the Fundamental
Theorem to evaluate definite integrals
MA.9-12.III.C.2 - Use of the Fundamental
Theorem to represent a particular
antiderivative, and the analytical and graphical
analysis of functions so defined
MA.9-12.III.D.1 - Antiderivatives following
directly from derivatives of basic functions
MA.9-12.III.D.2 - Antiderivatives by substitution
of variables (including change of limits for
definite integrals)
MA.9-12.III.E.1 - Finding specific antiderivatives
using initial conditions, including applications to
motion along a line

The student will understand the concept of a slope
field as a tool to approximate solutions. The
student will be able to formulate solutions of
differential equations. (3 weeks)

6.1 Exploring Accumulation of Change
6.2 Approximating Areas with Riemann Sums
6.3 Riemann Sums, Summation Notation, and
Definite Integral Notation
6.4 The Fundamental Theorem of Calculus and
Accumulation Functions

College Board Goals
• Students should be able to work with
functions represented in a variety of ways:
graphical, numerical, analytical, or verbal. They
should understand the connections among
these representations.
• Students should understand the meaning of
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Relevant Standards
the definite integral both as a limit of Riemann
sums and as the net accumulation of change,
and should be able to use integrals to solve a
variety of problems.
• Students should understand the relationship
between the derivative and the definite integral
as expressed in both parts of the Fundamental
Theorem of Calculus.
• Students should be able to communicate
mathematics and explain solutions to problems
both verbally and in written sentences.
• Students should be able to model a written
description of a physical situation with a
function, a differential equation, or an integral.
• Students should be able to determine the
reasonableness of solutions, including sign, size,
relative accuracy, and units of measurement.
Supportive (Secondary):
Standards for Mathematical Practice
MP1 - Make sense of problems and persevere in
solving them.
MP2 - Reason abstractly and quantitatively.
MP3 - Construct viable arguments and critique
the reasoning of others.
MP4 - Model with mathematics.
MP5 - Use appropriate tools strategically.
MP6 - Attend to precision.
MP7 - Look for and make use of structure.
MP8 - Look for and express regularity in
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Learning Goals

Learning Objectives

Relevant Standards

Learning Goals

Learning Objectives

repeated reasoning.
Mathematical Practice Standards for AP
Calculus
MPAC 1: Reasoning with definitions and
theorems
MPAC 2: Connecting concepts
MPAC 3: Implementing algebraic/computational
processes
MPAC 4: Connecting multiple representations
MPAC 5: Building notational fluency
MPAC 6: Communicating
Formative Assessments

Summative Assessments

Performance Assessments

Teacher Observation, Class
Participation, warm ups, cool
downs, Group Work, Homework,
Written Assessments, Learning
Goals and Scales, interactive
notebook, AP test Review

Unit Quizzes and Tests

warm ups, cool downs, class activities,
interactive notebook

Activities to be selected from:
3.8, 3.9, 4.2, 4.6 Stations
4.1, 4.3 I Spy!
4.1 Cha Cha Slide (followed by
choice menu cool down)
4.1 Board Problems
4.5 Indy 500
4.4-4.5 Versa Tiles
4.4-4.5 ZOOM!!! Or BAZINGA!!!!
4.4-4.5 My Favorite NO!
I Have, Who Has – Integration
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Major
Activities/Assignments/Assessments
(required)
Unit quizzes and tests

Possible Assessment Modifications/Accommodations
Special Education Students
English Language Learners
Increase the amount of time allowed
Modified tests and simplify directions,
to complete tests, provide test study
choice with writing topics, read
guide, interactive notebooks, allow
directions aloud, highlight/underline
retakes on tests only additional
key words, flash cards for identities,
review required), choice with writing
definitions in native language (if
topics, flash cards for identities
available), visual aids

At Risk Learners
Increase the amount of time allowed
to complete tests, provide test study
guide, interactive notebooks, allow
retakes on tests only additional
review required), choice with writing
topics, frequent rest breaks,
highlight/underline key words, chunk
long-term assignments, choice of
writing topics, flash cards for
identities

Advanced Learners
Students make a list “Fair Game”
topics, identities, and concepts that
will recur throughout the year,
students take AP Sample tests

Instructional Strategies
Providing clear learning goals and scales, celebrating success, establish classroom routines, organizing the physical layout of the classroom, identifying critical
information, organizing students to interact with new knowledge, previewing new content, chunk content into “digestible bites”, reflect on learning, organize
students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills and strategies, revising knowledge, provide resource
and guidance, organizing/engaging students for cognitively complex tasks involving generating hypothesis and testing, scaffolding, Universal Design for Learning
Possible Instructional Modifications /Accommodations/Differentiation
Special Education Students
English Language Learners
mnemonics, guided notes, objectives graphic organizers, choice with
written in guided notes, graphic
writing topics, definitions in native
organizers, assign preferential
language (if available), learning
seating, individual instruction, small
guided notes, objectives written in
group instruction, outlines/ study
guided notes, word wall, mnemonics,
guides, daily assignment list,
visual aids
homework lists, interactive
notebooks, choice with writing topics,
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At Risk Learners
graphic organizers, guided notes,
objectives written in guided notes,
mnemonics, frequent rest breaks,
choice of writing topics, encourage
SMART attendance, resources posted
in Google Classroom, buddy system
for study purposes, specific
differentiated instruction for
individual learning gaps

Advanced Learners
Tiered assignments, independent
study (generally in preparation for the
AP test), mini lessons, AP Test style
questions, create AP style questions,
peer critiquing of free-response
answers, scoring other students’ freeresponse work using established
grading rubrics

Unit Vocabulary
Essential: Antiderivative, constant of integration, general antiderivative, general solution, differential equation, antidifferentiation (indefinite integration),
indefinite integral, particular solution, rectilinear motion, sigma notation, index of summation, ith term, upper bounds of summation, lower bounds of
summation, inscribed rectangle, circumscribed rectangle, lower sum, upper sum, area of a plane region, Riemann sum, partition, integrable, definite integral,
lower limit of integration, upper limit of integration, preservation of equality, Fundamental Theorem of Calculus, Mean Value Theorem for Integrals, average
value, Second Fundamental Theorem of Calculus, u-substitution, change of variables, General Power Rule for Integration, Trapezoidal Rule, Simpson’s Rule,
approximate error.
Non-Essential:
Interdisciplinary Connections
(Applicable Standards)

Integration of Technology

21st Century Themes: P21
Framework Toolkit

21st Century Skills: P21 Framework
Toolkit

Interdisciplinary:
ELA
NJSLS.RST.11-12.4. Determine the
meaning of symbols, key terms, and
other domain-specific words and
phrases as they are used in a specific
scientific or technical context relevant
to grades 11-12 texts and topics.
NJSLS.RST.11-12.9. Synthesize
information from a range of sources
(e.g., texts, experiments, simulations)
into a coherent understanding of a
process, phenomenon, or concept,
resolving conflicting information when
possible.

S and A Graphing calculators –
used for some calculations, but
mostly to illustrate the material
visually, assist in finding the value
of the constant of integration,
stations activity, finding the value
of a definite integral

__x__ Global Awareness – speed of

____ Creativity & Innovation

sound

____ Media Literacy

____ Civic Literacy

__x__ Critical Thinking and Problem

__x__ Financial, Economic,

Solving – initial conditions (acceleration,

S and A Promethean board – used
for warm ups, notes, cool downs,
and some classroom activities,
class activity – To Sub or Not Sub

Business, & Entrepreneurial

velocity, and position)

Literacy – profit margins

__x__ Life and Career Skills - persistence

____ Health Literacy

(Method of Exhaustion)

A Online AP prep websites used to
practice for the AP Test

Technology
NJSLS.8.1.12.D.5 Analyze the
capabilities and limitations of current
and emerging technology resources
and assess their potential to address
personal, social, lifelong learning, and
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____ Information & Communication
Technologies Literacy
__x__ Communication & Collaboration Writing Choice Menu

Interdisciplinary Connections
(Applicable Standards)

Integration of Technology

career needs.
21st Century
CRP1. Act as a responsible and
contributing citizen and employee.
CRP2. Apply appropriate academic and
technical skills.
CRP4. Communicate clearly and
effectively and with reason.
CRP8. Utilize critical thinking to make
sense of problems and persevere in
solving them.
NJSLS.9.2.12.C.1 Review career goals
and determine steps necessary for
attainment.
NJSLS.9.3.ST.6 Demonstrate technical
skills needed in a chosen STEM field.
NJSLS.9.3.ST‐ET.3 Apply processes and
concepts for the use of technological
tools in STEM
Resources:
Texts/Materials: Flipped Math
Various AP Review Workbooks
Various Websites such as Khan Academy
Videos and Resources posted in Schoology
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21st Century Themes: P21
Framework Toolkit

21st Century Skills: P21 Framework
Toolkit
____ Information Literacy

Unit: [7] [Differential Equations]

Recommended Duration: [March – April - 2 weeks]

Unit Description: A differential equation is a mathematical equation that relates some function with its derivatives. In applications, the
functions usually represent physical quantities, the derivatives represent their rates of change, and the equation defines a relationship
between the two. In pure mathematics, differential equations are studied from several different perspectives, mostly concerned with their
solutions—the set of functions that satisfy the equation. Only the simplest differential equations are solvable by explicit formulas;
however, some properties of solutions of a given differential equation may be determined without finding their exact form. Material
covered will prepare students for the AP Calculus AB exam in May.
Essential Questions

Enduring Understandings

What is a differential equation?
How can one use differential equations to model real world problems?
What is a slope field and how can it be used to find solutions to differential
equations?
How does Euler’s Method and the use of a slope field help in the graph of a
function?
How do we separate equations to solve the differential equations?

Anti-differentiation is an underlying concept in solving initial condition
problems, including separable differential equations. Solving separable
differential equations involves determining a function or relation given its
rate of change.
There is a relationship between the solution curves for differential equations
and slope fields.

Relevant Standards

Learning Goals

Learning Objectives

Subject Area:
MA.9-12.II.E.6 - Geometric interpretation of
differential equations via slope fields and the
relationship between slope fields and solution
curves for differential equations
MA.9-12.III.E.2 - Solving separable differential
equations and using them in modeling
(including the study of the equation y' = ky and
exponential growth)

The student will understand the concept of a slope
field as a tool to approximate solutions. The
student will be able to formulate solutions of
differential equations. (2 weeks)

7.1 Modeling Situations with Differential Equations
7.2 Verifying Solutions for Differential Equations
7.3 Sketching Slope Fields
7.4 Reasoning Using Slope Fields
7.6 General Solutions Using Separation of Variables
7.7 Particular Solutions using Initial Conditions
and Separation of Variables
7.8 Exponential Models with Differential Equations

College Board Goals
• Students should be able to work with
functions represented in a variety of ways:
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Relevant Standards
graphical, numerical, analytical, or verbal. They
should understand the connections among
these representations.
• Students should understand the meaning of
the definite integral both as a limit of Riemann
sums and as the net accumulation of change,
and should be able to use integrals to solve a
variety of problems.
• Students should understand the relationship
between the derivative and the definite integral
as expressed in both parts of the Fundamental
Theorem of Calculus.
• Students should be able to communicate
mathematics and explain solutions to problems
both verbally and in written sentences.
• Students should be able to model a written
description of a physical situation with a
function, a differential equation, or an integral.
• Students should be able to determine the
reasonableness of solutions, including sign, size,
relative accuracy, and units of measurement.

Supportive (Secondary):
Standards for Mathematical Practice
MP1 - Make sense of problems and persevere in
solving them.
MP2 - Reason abstractly and quantitatively.
MP3 - Construct viable arguments and critique
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Learning Goals

Learning Objectives

Relevant Standards

Learning Goals

Learning Objectives

the reasoning of others.
MP4 - Model with mathematics.
MP5 - Use appropriate tools strategically.
MP6 - Attend to precision.
MP7 - Look for and make use of structure.
MP8 - Look for and express regularity in
repeated reasoning.
Mathematical Practice Standards for AP
Calculus
MPAC 1: Reasoning with definitions and
theorems
MPAC 2: Connecting concepts
MPAC 3: Implementing algebraic/computational
processes
MPAC 4: Connecting multiple representations
MPAC 5: Building notational fluency
MPAC 6: Communicating
Formative Assessments

Summative Assessments

Performance Assessments

Teacher Observation, Class
Participation, warm ups, cool
downs, Group Work, Homework,
Written Assessments, Learning
Goals and Scales, interactive
notebook, AP test Review

Unit Quizzes and Tests

warm ups, cool downs, class activities,
interactive notebook

Activities to be selected from:
Slope Fields Matching Activity
Calcu-laughs
Oink – Diff Eq Word Problems
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Major
Activities/Assignments/Assessments
(required)
Unit quizzes and tests

Possible Assessment Modifications/Accommodations
Special Education Students
English Language Learners
Increase the amount of time allowed
Modified tests and simplify directions,
to complete tests, provide test study
choice with writing topics, read
guide, interactive notebooks, allow
directions aloud, highlight/underline
retakes on tests only additional
key words, definitions in native
review required), choice with writing
language (if available), visual aids
topics,

At Risk Learners
Increase the amount of time allowed
to complete tests, provide test study
guide, interactive notebooks, allow
retakes on tests only additional
review required), choice with writing
topics, frequent rest breaks,
highlight/underline key words, chunk
long-term assignments, choice of
writing topics,

Advanced Learners
Students make a list “Fair Game”
topics, identities, and concepts that
will recur throughout the year,
students take AP Sample tests,
students complete “Who Wants to
get a 5” bulletin board problems,

Instructional Strategies
Providing clear learning goals and scales, celebrating success, establish classroom routines, organizing the physical layout of the classroom, identifying critical
information, organizing students to interact with new knowledge, previewing new content, chunk content into “digestible bites”, reflect on learning, organize
students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills and strategies, revising knowledge, provide resource
and guidance, organizing/engaging students for cognitively complex tasks involving generating hypothesis and testing, scaffolding, Universal Design for Learning
Possible Instructional Modifications /Accommodations/Differentiation
Special Education Students
English Language Learners
mnemonics, guided notes, objectives graphic organizers, choice with
written in guided notes, graphic
writing topics, definitions in native
organizers, assign preferential
language (if available), learning
seating, individual instruction, small
guided notes, objectives written in
group instruction, outlines/ study
guided notes, word wall, mnemonics,
guides, daily assignment list,
visual aids
homework lists, interactive
notebooks, choice with writing topics,
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At Risk Learners
graphic organizers, guided notes,
objectives written in guided notes,
mnemonics, frequent rest breaks,
choice of writing topics, encourage
SMART attendance, review sessions
for AP test, resources posted in
Google Classroom, buddy system for
study purposes, specific differentiated
instruction for individual learning
gaps

Advanced Learners
Tiered assignments, independent
study (generally in preparation for
the AP test), mini lessons, AP Test
style questions, create AP style
questions, peer critiquing of freeresponse answers, scoring other
students’ free-response work using
established grading rubrics

Unit Vocabulary
Essential: Solution, general solution of a differential equation, order of a differential equation, solution curves, particular solutions, initial conditions, slope
field, Euler’s Method, initial value, proportionality constant, exponential growth, exponential decay, Newton’s Law of Cooling, separation, homogeneous
function, homogeneous of degree n, homogeneous differential equation, logistic differential equation,
Non-Essential:
Interdisciplinary Connections
(Applicable Standards)

Integration of Technology

21st Century Themes: P21
Framework Toolkit

21st Century Skills: P21 Framework
Toolkit

Interdisciplinary:
ELA
NJSLS.RST.11-12.4. Determine the
meaning of symbols, key terms, and
other domain-specific words and
phrases as they are used in a specific
scientific or technical context relevant
to grades 11-12 texts and topics.
NJSLS.RST.11-12.9. Synthesize
information from a range of sources
(e.g., texts, experiments, simulations)
into a coherent understanding of a
process, phenomenon, or concept,
resolving conflicting information when
possible.

A Graphing calculators – used for
some calculations, Differential
Equation Stations activity

__x__ Global Awareness -

____ Creativity & Innovation

radioactive decay, population

____ Media Literacy

S and A Promethean board – used
for warm ups, notes, cool downs,
and some classroom activities

growth, and Newton’s Law of

__x__ Critical Thinking and Problem

Cooling

Solving – slope fields

A Online AP prep websites used to
practice for the AP Test

____ Civic Literacy

____ Life and Career Skills

__x__ Financial, Economic,

____ Information & Communication

Business, & Entrepreneurial

Technologies Literacy

Literacy – investment growth and

__x__ Communication & Collaboration -

loss, compound interest

Writing Choice Menu

____ Health Literacy

____ Information Literacy

Technology
NJSLS.8.1.12.D.5 Analyze the
capabilities and limitations of current
and emerging technology resources
and assess their potential to address
personal, social, lifelong learning, and
career needs.
21st Century
CRP1. Act as a responsible and
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Interdisciplinary Connections
(Applicable Standards)

Integration of Technology

contributing citizen and employee.
CRP2. Apply appropriate academic and
technical skills.
CRP4. Communicate clearly and
effectively and with reason.
CRP8. Utilize critical thinking to make
sense of problems and persevere in
solving them.
NJSLS.9.2.12.C.1 Review career goals
and determine steps necessary for
attainment.
NJSLS.9.3.ST.6 Demonstrate technical
skills needed in a chosen STEM field.
NJSLS.9.3.ST‐ET.3 Apply processes and
concepts for the use of technological
tools in STEM
Resources:
Texts/Materials: Flipped Math
Various AP Review Workbooks
Various Websites such as Khan Academy
Videos and Resources posted in Schoology
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21st Century Themes: P21
Framework Toolkit

21st Century Skills: P21 Framework
Toolkit

Unit: [8] and [Applications of Integration]

Recommended Duration: [April – May - 4 weeks]

Unit Description: The definite integral of a function describes the area between the graph of that function and the horizontal axis. The First
Fundamental Theorem of Calculus confirms that we can use what we learned about derivatives to quickly calculate this area. The Second
Fundamental Theorem of Calculus describes how integration is the opposite of differentiation. It allows us to understand functions defined
in terms of definite integrals, some of which are impossible to describe using more elementary methods. This part of the course also covers
the use of integration to calculate volumes of solids. Material covered will prepare students for the AP Calculus AB exam in
May.
Essential Questions

Enduring Understandings

How can we find the area between two curves if we cannot use geometric
formulas?
What are the practical applications of finding such of complex figures?
How can a business find the surface area or volume of a product when it has
an asymmetrical shape?
How can we find the length of a plane curve if we cannot physically measure
the curve?

The definite integral of a function over an interval is a mathematical tool with
many interpretations and applications involving accumulation.
The definite integral can be used to find the area between two curves.
The definite integral can be used to find the volume of a solid created by
revolving a plane curve around an axis.
The definite integral can be used to find the length of a plane curve of a
function.
The definite integral can be used to find the surface area of a solid generated
my revolving a plane curve around an axis.

Relevant Standards

Learning Goals

Learning Objectives

Subject Area:
MA.9-12.III.C.2 - Use of the Fundamental
Theorem to represent a particular
antiderivative, and the analytical and graphical
analysis of functions so defined

The student will understand the area and
volume of non-standard shapes can be found
using the integral. The student will be able to
analyze graphs to find area between curves. The
student will be able to analyze graphs to find
volumes of revolution. The student will be able
to find arc length and surface area. The student
will be able to solve problems related to physics
involving work. (4 weeks)

8.1 Average Value of a Function on an Interval
8.2 Position, Velocity, and Acceleration Using Integrals
8.3 Using Accumulation Functions and Definite Integrals
in Applied Contexts
8.4 Area Between Curves (with respect to x)
8.5 Area Between Curves (with respect to y)
8.6 Area Between Curves - More than Two Intersections
8.7 Cross Sections: Squares and Rectangles
8.8 Cross Sections: Triangles and Semicircles
8.9 Disc Method: Revolving Around the x- or y- Axis
8.10 Disc Method: Revolving Around Other Axes

College Board Goals
• Students should be able to work with
functions represented in a variety of ways:
graphical, numerical, analytical, or verbal. They
should understand the connections among
these representations.
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Relevant Standards
• Students should understand the meaning of
the definite integral both as a limit of Riemann
sums and as the net accumulation of change,
and should be able to use integrals to solve a
variety of problems.
• Students should understand the relationship
between the derivative and the definite
integral as expressed in both parts of the
Fundamental Theorem of Calculus.
• Students should be able to communicate
mathematics and explain solutions to problems
both verbally and in written sentences.
• Students should be able to model a written
description of a physical situation with a
function, a differential equation, or an integral.
• Students should be able to determine the
reasonableness of solutions, including sign,
size, relative accuracy, and units of
measurement.
Supportive (Secondary):
Standards for Mathematical Practice
MP1 - Make sense of problems and persevere
in solving them.
MP2 - Reason abstractly and quantitatively.
MP3 - Construct viable arguments and critique
the reasoning of others.
MP4 - Model with mathematics.
MP5 - Use appropriate tools strategically.
MP6 - Attend to precision.
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Learning Goals

Learning Objectives
8.11 Washer Method: Revolving Around the x- or yAxis
8.12 Washer Method: Revolving Around Other Axes

Relevant Standards

Learning Goals

Learning Objectives

MP7 - Look for and make use of structure.
MP8 - Look for and express regularity in
repeated reasoning.
Mathematical Practice Standards for AP
Calculus
MPAC 1: Reasoning with definitions and
theorems
MPAC 2: Connecting concepts
MPAC 3: Implementing
algebraic/computational processes
MPAC 4: Connecting multiple representations
MPAC 5: Building notational fluency
MPAC 6: Communicating
Formative Assessments

Summative Assessments

Performance Assessments

Teacher Observation, Class
Participation, warm ups, cool
downs, Group Work, Homework,
Written Assessments, Learning
Goals and Scales, interactive
notebook, AP test Review

Unit Quizzes and Tests

warm ups, cool downs, class activities,
interactive notebook

Activities to be selected from:
7.1 Wheel of Fortune
7.1 Gallery Walk
7.1 Task Cards
7.1 Around the Room
7.2 “Prom” Puzzle
7.2 Circuit Training
7.2 Basketball
7.3 Around the World
7.3 Scoot
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Major Activities/Assignments/Assessments
(required)
Unit quizzes and tests

Formative Assessments

Summative Assessments

Performance Assessments

7.2-7.3 Stations (?)
7.2-7.3 BINGO

Possible Assessment Modifications/Accommodations
Special Education Students
English Language Learners
Increase the amount of time allowed
Modified tests and simplify directions,
to complete tests, provide test study
choice with writing topics, read
guide, interactive notebooks, allow
directions aloud, highlight/underline
retakes on tests only additional
key words, definitions in native
review required), choice with writing
language (if available), visual aids
topics,

Major Activities/Assignments/Assessments
(required)

At Risk Learners
Increase the amount of time allowed
to complete tests, provide test study
guide, interactive notebooks, allow
retakes on tests only additional
review required), choice with writing
topics, frequent rest breaks,
highlight/underline key words, chunk
long-term assignments, choice of
writing topics,

Advanced Learners
Students make a list “Fair Game”
topics, identities, and concepts that
will recur throughout the year,
students take AP Sample tests,
students complete “Who Wants to
get a 5” bulletin board problems,

Instructional Strategies
Providing clear learning goals and scales, celebrating success, establish classroom routines, organizing the physical layout of the classroom, identifying critical
information, organizing students to interact with new knowledge, previewing new content, chunk content into “digestible bites”, reflect on learning, organize
students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills and strategies, revising knowledge, provide resource
and guidance, organizing/engaging students for cognitively complex tasks involving generating hypothesis and testing, scaffolding, Universal Design for Learning
Possible Instructional Modifications /Accommodations/Differentiation
Special Education Students
English Language Learners
mnemonics, guided notes, objectives graphic organizers, choice with
written in guided notes, graphic
writing topics, definitions in native
organizers, assign preferential
language (if available), learning
seating, individual instruction, small
guided notes, objectives written in
group instruction, outlines/ study
guided notes, word wall, mnemonics,
guides, daily assignment list,
visual aids
homework lists, interactive
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At Risk Learners
graphic organizers, guided notes,
objectives written in guided notes,
mnemonics, frequent rest breaks,
choice of writing topics, encourage
SMART attendance, review sessions
for AP test, resources posted in
Google Classroom, buddy system for

Advanced Learners
Tiered assignments, independent
study (generally in preparation for the
AP test), mini lessons, AP Test style
questions, create AP style questions,
peer critiquing of free-response
answers, scoring other students’ freeresponse work using established

notebooks, choice with writing topics,

study purposes, specific differentiated
instruction for individual learning
gaps

grading rubrics

Unit Vocabulary
Essential: Element, solid of revolution, axis of revolution, disk method, washer method, outer radius, inner radius, shell method, arc length, surface of
revolution, work, force, spring constant.
Non-Essential:
Interdisciplinary Connections
(Applicable Standards)

Integration of Technology

21st Century Themes: P21
Framework Toolkit

21st Century Skills: P21 Framework
Toolkit

Interdisciplinary:
ELA
NJSLS.RST.11-12.4. Determine the
meaning of symbols, key terms, and
other domain-specific words and
phrases as they are used in a specific
scientific or technical context relevant
to grades 11-12 texts and topics.
NJSLS.RST.11-12.9. Synthesize
information from a range of sources
(e.g., texts, experiments, simulations)
into a coherent understanding of a
process, phenomenon, or concept,
resolving conflicting information when
possible.

A Graphing calculators – used for
some calculations, used to graph
functions to assist with visually
finding the area and volume of
rotation, calculating area and
volume

____ Global Awareness

____ Creativity & Innovation

____ Civic Literacy

____ Media Literacy

____ Financial, Economic, Business,

__x__ Critical Thinking and Problem

& Entrepreneurial Literacy

Solving – visualizing the shapes of rotated

____ Health Literacy

objects

S and A Promethean board – used
for warm ups, notes, cool downs,
showing animation of rotating
graphs for volume problems, Area
and Volume BINGO
A Online AP prep websites used to
practice for the AP Test

Technology
NJSLS.8.1.12.D.5 Analyze the
capabilities and limitations of current
and emerging technology resources
and assess their potential to address
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____ Life and Career Skills
____ Information & Communication
Technologies Literacy
__x__ Communication & Collaboration Writing Choice Menu

Interdisciplinary Connections
(Applicable Standards)

Integration of Technology

personal, social, lifelong learning, and
career needs.
21st Century
CRP1. Act as a responsible and
contributing citizen and employee.
CRP2. Apply appropriate academic and
technical skills.
CRP4. Communicate clearly and
effectively and with reason.
CRP8. Utilize critical thinking to make
sense of problems and persevere in
solving them.
NJSLS.9.2.12.C.1 Review career goals
and determine steps necessary for
attainment.
NJSLS.9.3.ST.6 Demonstrate technical
skills needed in a chosen STEM field.
NJSLS.9.3.ST‐ET.3 Apply processes and
concepts for the use of technological
tools in STEM
Resources:
Texts/Materials: Flipped Math
Various AP Review Workbooks
Various Websites such as Khan Academy
Videos and Resources posted in Schoology
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21st Century Themes: P21
Framework Toolkit

21st Century Skills: P21 Framework
Toolkit
____ Information Literacy

Unit: [9] and [Techniques of Integration]

Recommended Duration: [May – June 5 weeks]

Unit Description: The integral is a powerful tool with applications in many disciplines. This unit looks at more advanced techniques for finding indefinite or
definite integrals to broaden the number of functions that can be integrated. For those functions that the integration would be too time-consuming a graphing
calculator or tables of integrals can be used to evaluate integrals.
Essential Questions

Enduring Understandings

How can we integrate a function if the basic techniques such as substitution do Multiple techniques are needed to evaluate the integral of functions. The
not work?
indefinite or definite integrals can be evaluated using integration by parts,
How do we decide to use tabular integration or integration by parts?
partial fractions, tables of integrals, or a CAS or graphing calculator.
What can we do to evaluate integrals if the algebra is too complex or time
consuming?
Relevant Standards

Learning Goals

Learning Objectives

Subject Area:
MA.9-12.III.D.1 - Antiderivatives following
directly from derivatives of basic functions
MA.9-12.III.D.2 - Antiderivatives by substitution
of variables (including change of limits for
definite integrals)

The student will be able to identify the method of
integration that can be used to evaluate various
functions. The student will be able to evaluate
integrals of special functions. (5 weeks)

8.1 Review procedures for fitting an integrand to one of
the basic integration rules
8.2 Find an antiderivative using integration by parts
Use a tabular method to perform integration by parts
----------------------------After the AP exam:
8.3 Solve trigonometric integrals involving powers of
secant and tangent
Solve trigonometric integrals involving sine-cosine
products with different angles
8.4 Use trigonometric substitution to solve an integral
Use integrals to model and solve real-life applications
8.5 Understand the concept of partial fraction
decomposition
Use Partial fraction decomposition with linear factors to
integrate rational functions
Use partial fraction decomposition with quadratic
factors to integrate rational functions

College Board Goals
• Students should be able to work with
functions represented in a variety of ways:
graphical, numerical, analytical, or verbal. They
should understand the connections among
these representations.
• Students should understand the meaning of
the definite integral both as a limit of Riemann
sums and as the net accumulation of change,
and should be able to use integrals to solve a
variety of problems.
• Students should understand the relationship
between the derivative and the definite integral
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Relevant Standards
as expressed in both parts of the Fundamental
Theorem of Calculus.
• Students should be able to communicate
mathematics and explain solutions to problems
both verbally and in written sentences.
• Students should be able to model a written
description of a physical situation with a
function, a differential equation, or an integral.
• Students should be able to determine the
reasonableness of solutions, including sign, size,
relative accuracy, and units of measurement.
Supportive (Secondary):
Standards for Mathematical Practice
MP1 - Make sense of problems and persevere in
solving them.
MP2 - Reason abstractly and quantitatively.
MP3 - Construct viable arguments and critique
the reasoning of others.
MP4 - Model with mathematics.
MP5 - Use appropriate tools strategically.
MP6 - Attend to precision.
MP7 - Look for and make use of structure.
MP8 - Look for and express regularity in
repeated reasoning.
Mathematical Practice Standards for AP
Calculus
MPAC 1: Reasoning with definitions and
theorems
MPAC 2: Connecting concepts
MPAC 3: Implementing algebraic/computational
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Learning Goals

Learning Objectives

Relevant Standards

Learning Goals

Learning Objectives

processes
MPAC 4: Connecting multiple representations
MPAC 5: Building notational fluency
MPAC 6: Communicating
Formative Assessments

Summative Assessments

Performance Assessments

Teacher Observation, Class
Participation, warm ups, cool
downs, Group Work, Homework,
Written Assessments, Learning
Goals and Scales, interactive
notebook
8.2 Cha Cha Slide
8.2-8.5 Stations
8.2-8.5 Round Robin Task Cards
8.2-8.5 What Integral is It?
8.2, 8.5 Circuit Training
Old Maid Techniques of Integration

Unit Quizzes and Tests

warm ups, cool downs, class activities,
interactive notebook

Possible Assessment Modifications/Accommodations
Special Education Students
English Language Learners
mnemonics, guided notes, objectives graphic organizers, choice with
written in guided notes, graphic
writing topics, definitions in native
organizers, assign preferential
language (if available), learning
seating, individual instruction, small
guided notes, objectives written in
group instruction, outlines/ study
guided notes, word wall, mnemonics,
guides, daily assignment list,
visual aids
homework lists, interactive
notebooks, choice with writing topics,
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Major Activities/Assignments/Assessments
(required)
Unit quizzes and tests

Advanced Learners
Students make a list “Fair Game”
topics, identities, and concepts that
will recur throughout the year,
students take AP Sample tests,
students complete “Who Wants to
get a 5” bulletin board problems,
students work on AP Calculus BC
summer packet

At Risk Learners
graphic organizers, guided notes,
objectives written in guided notes,
mnemonics, frequent rest breaks,
choice of writing topics, encourage
SMART attendance, review sessions
for AP test

Instructional Strategies
Providing clear learning goals and scales, celebrating success, establish classroom routines, organizing the physical layout of the classroom, identifying critical
information, organizing students to interact with new knowledge, previewing new content, chunk content into “digestible bites”, reflect on learning, organize
students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills and strategies, revising knowledge, provide resource
and guidance, organizing/engaging students for cognitively complex tasks involving generating hypothesis and testing, scaffolding, Universal Design for Learning
Special Education
mnemonics, guided notes,
objectives written in guided
notes, graphic organizers, assign
preferential seating, individual
instruction, small group
instruction, outlines/ study
guides, daily assignment list,
homework lists, interactive
notebooks, choice with writing
topics,

English Language Learners
graphic organizers, choice with
writing topics, definitions in
native language (if available),
learning guided notes, objectives
written in guided notes, word
wall, visual aids

At Risk Learners
graphic organizers, guided notes,
objectives written in guided
notes, mnemonics, frequent rest
breaks, choice of writing topics,
encourage SMART attendance,
resources posted in Google
Classroom, buddy system for
study purposes, specific
differentiated instruction for
individual learning gaps

Advanced Learners
Tiered assignments, independent study
(generally in preparation for the AP test), mini
lessons, AP Test style questions, create AP style
questions, peer critiquing of free-response
answers, scoring other students’ free-response
work using established grading rubrics

Unit Vocabulary
Essential: Integrals by parts, table method, trig reduction, trigonometric substitution, integrals by partial fractions, improper fractions,
Non-Essential:
Interdisciplinary Connections
(Applicable Standards)

Integration of Technology

21st Century Themes: P21
Framework Toolkit

21st Century Skills: P21 Framework
Toolkit

Interdisciplinary:
ELA
NJSLS.RST.11-12.4. Determine the
meaning of symbols, key terms, and
other domain-specific words and
phrases as they are used in a specific
scientific or technical context relevant
to grades 11-12 texts and topics.

A Graphing calculators – used for
some calculations, but mostly to
illustrate the material visually,
stations activity

____ Global Awareness

____ Creativity & Innovation

____ Civic Literacy

____ Media Literacy

____ Financial, Economic, Business,

____ Critical Thinking and Problem Solving

& Entrepreneurial Literacy

____ Life and Career Skills
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S and A Promethean board – used
for warm ups, notes, cool downs,
What Function am I?
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Interdisciplinary Connections
(Applicable Standards)
NJSLS.RST.11-12.9. Synthesize
information from a range of sources
(e.g., texts, experiments, simulations)
into a coherent understanding of a
process, phenomenon, or concept,
resolving conflicting information when
possible.

Integration of Technology

A Online AP prep websites used to
practice for the AP Test

Technology
NJSLS.8.1.12.D.5 Analyze the
capabilities and limitations of current
and emerging technology resources
and assess their potential to address
personal, social, lifelong learning, and
career needs.
21st Century
CRP1. Act as a responsible and
contributing citizen and employee.
CRP2. Apply appropriate academic and
technical skills.
CRP4. Communicate clearly and
effectively and with reason.
CRP8. Utilize critical thinking to make
sense of problems and persevere in
solving them.
NJSLS.9.2.12.C.1 Review career goals
and determine steps necessary for
attainment.
NJSLS.9.3.ST.6 Demonstrate technical
skills needed in a chosen STEM field.
NJSLS.9.3.ST‐ET.3 Apply processes and
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21st Century Themes: P21
Framework Toolkit

21st Century Skills: P21 Framework
Toolkit

____ Health Literacy

____ Information & Communication
Technologies Literacy
__x__ Communication & Collaboration Writing Choice Menu
____ Information Literacy

Interdisciplinary Connections
(Applicable Standards)

Integration of Technology

concepts for the use of technological
tools in STEM
Resources:
Texts/Materials: Flipped Math
Various AP Review Workbooks
Various Websites such as Khan Academy
Videos and Resources posted in Schoology
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21st Century Themes: P21
Framework Toolkit

21st Century Skills: P21 Framework
Toolkit

