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ABSTRACT

AP Calculus BC is the second year of college-level calculus. Students will continue their understanding of the mathematical contexts and concepts within
Calculus, namely the four Big Ideas of limits, derivatives, integrals, and series. This course will focus on drawing connections between verbal, graphical,
numerical, and analytic representations of functions. This course is designed to assist students in developing strategies and techniques to solve a diverse set
of application problems, and then evaluate the reasonableness of solutions. Students will be required to use proper notation and will be able to
communicate effectively with their peers and with the mathematical community. Technology will be used regularly throughout the course, with a special
emphasis on graphing calculators, as a way of investigating and analyzing functions to help students draw conclusions that would have been impossible or too
timing consuming previously.
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Proficiencies and Pacing Guide:
Course Title: AP Calculus BC
Prerequisite(s): Successful completion of AP Calculus AB
Unit Title:

Duration/
Month(s)
3 weeks
(September)

Unit 1: Limits &
Continuity

Unit 2: Derivatives

2

3 weeks
(September October)

Related Standards:

Learning Goals:

Topics and Skills:

1.1A1, 1.1A2, 1.1A3, 1.1B1,
1.1C1, 1.1C2, 1.1C3, 1.1D1,
1.1D2, 1.2A1, 1.2A2, 1.2A3,
1.2B1,

Students will be able to estimate or
calculate the limit of a function at a
certain point, and interpret the
behavior of functions based on limits.
(1 weeks)

Estimating and Evaluating Limits
Using Limits to Interpret Function
Behavior
Intermediate Value Theorem &
Continuity

2.1A1, 2.1A2, 2.1A3, 2.1A4,
2.1A5, 2.1B1, 2.1C1, 2.1C2,
2.1C3, 2.1C4, 2.1C5, 2.1C6,
2.1D1, 2.1D2, 2.2A1, 2.2A2,
2.2A3, 2.2B1, 2.2B2, 2.3A1,
2.3A2, 2.3B1, 2.3B2, 2.3C1,
2.3C2, 2.3C3, 2.3D1, 2.3E1,
2.3E2, 2.3F1, 2.3F2, 2.4A1
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Students will understand what makes
a function continuous and will be able
to explain why continuity is an
essential condition to the Intermediate
Value Theorem, Extreme Value
Theorem, and the Mean Value
Theorem. (1 week)
Students will understand the definition
of a derivative in relation to the limit
and how the derivative of a function
relates to the function, and students
will be able to calculate a derivative
using various methods. (1 weeks)
Students will be able to interpret the
derivative of a function and create and
derive functions to solve application
problems of various types that utilize
derivatives. (2 weeks)

Limit Definition of a Derivative
Estimating and Calculating Derivatives
Using Derivatives to Analyze Function
Behavior
Applications of Derivatives (Related
Rates, Optimization, Rectilinear Motion)
Mean Value Theorem & Applications

Unit Title:

Duration/
Month(s)

Related Standards:

Learning Goals:

Topics and Skills:

Unit 3: Integrals

6 weeks
(October November)

3.1A1, 3.1A2, 3.2A1, 3.2A2,
3.2A3, 3.2B1, 3.2B2, 3.2C1,
3.2C2, 3.2C3, 3.3A1, 3.3A2,
3.3A3, 3.3B1, 3.3B2, 3.3B3,
3.3B4, 3.3B5, 3.4A1, 3.4A2,
3.4A3, 3.4B1, 3.4C1, 3.4D1,
3.4D2, 3.4E1, 3.5A1, 3.5A2,
3.5A3, 3.5A4, 3.5B1,

Students
will
understand
the
relationship between derivatives and
antiderivatives, and students will be
able to create Riemann sums to
represent and estimate definite
integrals, calculate definite integrals,
and use antiderivatives to solve
differential equations. (3 weeks)

Estimating and Defining Integrals Using
Riemann Sums
Finding Antiderivatives
Calculating Definite Integrals
Applying Definite Integrals to
Application Problems
Differential Equations

Unit 4: Polar, Parametric
and Vector-Valued
Functions

6 weeks
(NovemberDecember)

2.1C7, 2.2A4, 2.3C4, 3.4C2,
3.4D3, 3.5A1, 3.5B2,

Students will be able to interpret the
meaning of a definite integral within
an application problem, and design
and utilize integration and differential
equations to solve application
problems with ties to science and
engineering. (3 weeks)
Students will understand the purpose
and function of parametric equations
and vector value functions and
students will be able to apply
techniques of derivation and
integration to parametric equations
and vector valued functions. (3 weeks)
Students will understand the purpose
and function of the polar coordinate
system, and students will be able to
apply techniques of derivation and
integration to functions represented in
polar coordinates (3 weeks)
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Representing Multivariable Functions as
Parametric Functions
Calculating Derivatives and Integrals of
Parametric Functions
Calculating Derivatives and Integrals of
Vector-Valued Functions
Calculating Derivatives and Integrals of
Functions in Polar Coordinates

Unit Title:

Duration/
Month(s)

Related Standards:

Unit 5: Series

10 weeks
4.1A1, 4.1A2, 4.1A3, 4.1A4,
(January - April) 4.1A5, 4.1A6, 4.1B1, 4.1B2,
4.1B3, 4.2A1, 4.2A2, 4.2A3,
4.2A4, 4.2A5, 4.2B1, 4.2B2,
4.2B3, 4.2B4, 4.2B5, 4.2C1,
4.2C2, 4.2C3, 4.2C4

Learning Goals:

Topics and Skills:

Students will understand series,
convergence and divergence and
students will be able to determine
whether a series converges or diverges
through various tests and calculate or
estimate the sum of a series.
(4
weeks)

Using Tests to Determine if Series
Converge or Diverge
Calculating the Sum of Series
Using Power Functions to Calculate
Integrals
Taylor and Maclaurin Series for sinx,
cosx, ex
Taylor Polynomial Approximations

Students will be able to create power
series that represent functions and use
those series to calculate integrals using
convergence points or intervals of
convergence. (4 weeks)

4

KRSD Office of Curriculum and Instruction

Unit 1: Limits & Continuity

Recommended Duration: 3 weeks (September)

Unit Description: This unit begins with a review of limits that students had previously learned in AP Calculus AB. Students will use prior knowledge of limits to
better understand the limit’s application and importance in derivation and integration.
Essential Questions:

Enduring Understandings:

What is a limit, and how can it be used to better understand the behavior The concept of a limit can be used to understand the behavior of functions.
of different functions?
Continuity is a key property of functions that is defined using limits.
What does it mean for a function to be continuous, and what conclusions
be drawn based on continuity?
Relevant Standards:

Learning Goals:

Power Standards:

Students will be able to estimate or calculate Students will be able to express limits symbolically
the limit of a function at a certain point, and using correct notation.
interpret the behavior of functions based on
limits. (1 weeks)
Students will be able to interpret limits expressed
symbolically.
Students will understand what makes a
function continuous and will be able to explain Students will be able to estimate limits of functions.
why continuity is an essential condition to the
Intermediate Value Theorem, Extreme Value Students will be able to determine limits of functions.
Theorem, and the Mean Value Theorem. (1
Students will be able to deduce and interpret behavior
week)
of functions using limits.

EK 1.1A2: The concept of a limit can be extended to
include one-sided limits, limits at infinity, and infinite
limits.
EK 1.1A3: A limit might not exist for some functions at
particular values of f. Some ways that the limit might
not exist are if the function is unbounded, if the
function is oscillating near this value, or if the limit
from the left does not equal the limit from the right.
EK 1.1B1: Numerical and graphical information can be
used to estimate limits.
EK 1.1C1: Limits of sums, differences, products,
quotients, and composite functions can be found
using the basic theorems of limits and algebraic rules.
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Learning Objectives:

Students will be able to analyze functions for intervals
of continuity or points of discontinuity.
Students will be able to determine the applicability of
important calculus theorems using continuity.

Relevant Standards:
EK 1.1C2: The limit of a function may be found by
using algebraic manipulation, alternate forms of
trigonometric functions, or the squeeze theorem.

EK 1.1D1: Asymptotic and unbounded behavior of
functions can be explained and described using limits.
EK 1.1D2: Relative magnitudes of functions and their
rates of change can be compared using limits.

EK 1.2A2: Polynomial, rational, power, exponential,
logarithmic, and trigonometric functions are
continuous at all points in their domains.
EK 1.2A3: Types of discontinuities include removable
discontinuities, jump discontinuities, and
discontinuities due to vertical asymptotes.
EK 1.2B1: Continuity is an essential condition for
theorems such as the Intermediate Value Theorem,
the Extreme Value Theorem, and the Mean Value
Theorem.
Secondary Standards: Mathematical Practice –
1. Make sense of problems and persevere in solving
them
2. Reason abstractly and quantitatively
3. Construct viable arguments and critique the
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Learning Goals:

Learning Objectives:

Relevant Standards:

Learning Goals:

Learning Objectives:

reasoning of others
4. Model with mathematics
5. Use appropriate tools strategically
6. Attend to precision
7. Look for and make use of structure
8. Look for and express regularity in repeated
reasoning
Formative Assessments
Transcribe verbal statement to
correct notation activity.
Various quizzes on limits and
continuity.

Summative Assessments:
Unit Test on Limits
Various quizzes on limits and
continuity.

Performance Assessments:
Students will be given several limit
statements and will draw a function
that fulfills all of the statements.

Major Activities/ Assignments (required):
CSAs
Limits and Continuity choice menu

Writing assignment where students will
be given different words they must use
to describe a function and its limits.

Possible Assessment Adjustments (Modifications /Accommodations/ Differentiation): How will the teacher provide
groups to EXPRESS their understanding and comprehension of the content/skills taught?
Special Education Students
English Language Learners (ELLs)
At-Risk Learners
• Shorter assignments/focus on
• Modified grading on written
• Corrections given on written
most important questions
assignments
tests
• Extended time on written
• Written assignments can be
• Re-Takes on Assessments
assessments
written in native language
• Formatting
• Clarification on questions
• Picture prompts
• No penalty for spelling/grammar
• No scantron
errors
• Eliminating Distractors

7
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multiple means for the following student
Advanced Learners
• Multiple choice removed
• Advanced questions given

Instructional Strategies:
2.6: Identifying critical information
2.7: Organizing students to interact with new knowledge
2.8: Previewing new content
2.9: Chunking content into “digestible bites”
2.10: Processing of new information
2.11: Elaborating on new information
2.12: Recording and representing knowledge
2.13: Reflecting on learning
3.14: Reviewing content
3.15: Organizing students to practice and deepen knowledge
3.16: Using homework
3.17: Examining similarities and differences
3.18: Examining errors in reasoning
3.19: Practicing skills, strategies, and processes
3.20: Revising knowledge
4.21: Organizing students for cognitively complex tasks
4.22: Engaging students in cognitively complex tasks involving hypothesis generation and testing
4.23: Providing resources & guidance
Possible Instructional Adjustments (Modifications /Accommodations/ Differentiation): How will the teacher provide multiple means for the following student
groups to ACCESS the content/skills being taught?
Special Education Students
English Language Learners (ELLs)
At-Risk Learners
Advanced Learners
• Study Guides given
• Study guide given in native
• Small Group/Individualized
• Independent Study (Preparation for
language
Instruction
AP Test)
• Copy of teachers notes
• Picture prompts given in
• Preferential Seating
• Enrichment problems/High Level
• Small Group/Individual
notes/assignments
Connection Problems
Instruction
• Provide copy of online materials
• Preferential Seating
• Equation/Formula Sheets given
during class
• Preferential Seating

Unit Vocabulary:
Essential: Limit, Tangent Line, Continuity, Intermediate Value Theorem, Infinite Limit, Asymptote, One-Sided Limit, Removable Discontinuity, Non-Removable
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Unit Vocabulary:
Discontinuity.
Non-Essential: Step Function, Greatest Integer Function
Interdisciplinary Connections & Career
Ready Practices (Note Applicable
Standards):
E/LA:
NJSLS.RL.11-12.1- Cite strong and
thorough textual evidence and make
relevant connections to support
analysis of what the text says explicitly
as well as inferences drawn from the
text, including determining where the
text leaves matters uncertain.
NJSLSA.W1. Write arguments to
support claims in an analysis of
substantive topics or texts, using valid
reasoning and relevant and sufficient
evidence.
NJSLSA.W2. Write
informative/explanatory texts to
examine and convey complex ideas and
information clearly and accurately
through the effective selection,
organization, and analysis of content.
NJSLSA.W4.
Produce
clear
and
coherent writing in which the
development, organization, and style
are appropriate to task, purpose, and
audience.
NJSLSA.W6. Use technology, including
the Internet, to produce and publish
writing and to interact and collaborate

9

Integration of Technology:
(Note the SAMR Model elements
used and how.)
SR – Students will use their
graphing calculators to analyze
limits graphically and numerically.
Numerically, this would have
taken much longer without the
calculator, which allows us to
spend class time more wisely and
graphically would be impossible in
some cases.
SA – Students and instructors will
utilize promethean board
technology to replace and
augment writing on a
conventional board. This
technology allows for a more
expedited and interactive
experience.
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21st Century Themes:
(Check and explain how the
connection is made.)
____ Global Awareness
____ Civic Literacy
__x__ Financial, Economic,
Business, & Entrepreneurial
Literacy – the concepts of step
functions as it relates to costs
____ Health Literacy

21st Century Skills:
(Check and explain how the connection is
made.)
____ Creativity & Innovation
____ Media Literacy
____ Critical Thinking & Problem Solving –
Students will need to assess each situation
to know which strategy they will need to
use to find the correct limit of a certain
function.
____ Life and Career Skills (flexibility,
initiative, cross-cultural skills, productivity,
leadership, etc.)
__x__ Information & Communication
Technologies Literacy – Students will use
their calculators to help them better
understand limits and continuity and will
use them as tools
____ Communication & Collaboration
____ Information Literacy

Interdisciplinary Connections & Career
Ready Practices (Note Applicable
Standards):
with others.

Integration of Technology:
(Note the SAMR Model elements
used and how.)

Mathematics:
Science:
Visual and Performing Arts:
Health/PE:
World Languages:
Social Studies:
Technology: 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.
Career Ready Practices:
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.
CRP7. Employ valid and reliable
research strategies.
CRP8. Utilize critical thinking to make
sense of problems and persevere in
solving them.
CRP10. Plan education and career paths
aligned to personal goals.
CRP11. Use technology to enhance
productivity.
CRP12. Work productively in teams
while using cultural global competence.
Library:

10
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21st Century Themes:
(Check and explain how the
connection is made.)

21st Century Skills:
(Check and explain how the connection is
made.)

Resources:
Calculus, Second Edition, Bedford, Freeman & Worth - Suillivan & Miranda

11
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Unit 2: Derivatives

Recommended Duration: 3 weeks (September – October)

Unit Description: This unit builds upon student’s understanding of the limit and introduces the concept of the derivative. Focus will be placed on the purpose of
a derivative in the context of the problem, including connections made to physics and business.
Essential Questions:

Enduring Understandings:

What is a derivative and how is it constructed by and related to the The derivative of a function is defined as the limit of a difference quotient and can be
limit?
determined using a variety of strategies.
How can the derivative help us better understand a function and its A function’s derivative, which is itself a function, can be used to understand the
behavior of a function.
behavior?
The derivative has multiple interpretations and applications including those that
involve instantaneous rates of change.

What are the applications of the derivative?

The Mean Value Theorem 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.
Relevant Standards:

Learning Goals:

Learning Objectives:

Power Standards: Essential Knowledge –
2.1A1, 2.1A2, 2.1A3, 2.1A4, 2.1A5, 2.1B1, 2.1C1,
2.1C2, 2.1C3, 2.1C4, 2.1C5, 2.1C6, 2.1D1, 2.1D2,
2.2A1, 2.2A2, 2.2A3, 2.2B1, 2.2B2, 2.3A1, 2.3A2,
2.3B1, 2.3B2, 2.3C1, 2.3C2, 2.3C3, 2.3D1, 2.3E1,
2.3E2, 2.3F1, 2.3F2, 2.4A1,

Students will understand the definition of a
derivative in relation to the limit and how the
derivative of a function relates to the function,
and students will be able to calculate a derivative
using various methods. (1 weeks)

Students will be able to identify the derivative of a
function as the limit of a difference quotient.

Secondary Standards: Mathematical Practice –
2, 3, 5, 6, 7, 8

12

KRSD Office of Curriculum and Instruction

Students will be able to estimate derivatives given
information graphically or numerically.

Students will be able to interpret the derivative of Students will be able to calculate derivatives using
a function and create and derive functions to various rules and methods.
solve application problems of various types that
utilize derivatives. (1 weeks)
Students will be able to calculate higher order
derivatives.

Relevant Standards:

Learning Goals:

Learning Objectives:
Students will be able to use derivatives to analyze
properties of a function.
Students will be able to recognize the connection
between differentiability and continuity.
Students will be able to interpret the meaning of a
derivative within a problem.
Students will be able to solve problems involving the
slope of a tangent line.
Students will be able to solve problems involving related
rates, optimization, and rectilinear motion.
Students will be able to use the Mean Value Theorem to
prove statements about the behavior of a function.

Formative Assessments
Various quizzes on derivatives
Teacher Observation
Classwork/Homework

Summative Assessments:
Unit Test on Derivatives
Various quizzes on derivatives.

Performance Assessments:
Students will be given the value of a
function and the derivative of a
function at various values and will draw
functions that fulfill those
requirements.
Students will have to complete a
project where they will have to find the
optimal dimensions for different
containers that uses the least amount
of materials.
Writing assignment where students will
be given different words they must use

13
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Major Activities/ Assignments (required):
CSAs
Unit Test on Derivatives
Optimization Project

Formative Assessments

Summative Assessments:

Performance Assessments:
to describe a function and its
derivative.

Major Activities/ Assignments (required):

Possible Assessment Adjustments (Modifications /Accommodations/ Differentiation): How will the teacher provide
groups to EXPRESS their understanding and comprehension of the content/skills taught?
Special Education Students
English Language Learners (ELLs)
At-Risk Learners
• Shorter assignments/focus on • Modified grading on written • Corrections given on written
most important questions
assignments
tests
• Extended time on written • Written assignments can be • Re-Takes on Assessments
assessments
written in native language

multiple means for the following student
Advanced Learners
• Multiple choice removed
• Advanced questions given

Instructional Strategies:
2.6: Identifying critical information
2.7: Organizing students to interact with new knowledge
2.8: Previewing new content
2.9: Chunking content into “digestible bites”
2.10: Processing of new information
2.11: Elaborating on new information
2.12: Recording and representing knowledge
2.13: Reflecting on learning
3.14: Reviewing content
3.15: Organizing students to practice and deepen knowledge
3.16: Using homework
3.17: Examining similarities and differences
3.18: Examining errors in reasoning
3.19: Practicing skills, strategies, and processes
3.20: Revising knowledge
4.21: Organizing students for cognitively complex tasks
4.22: Engaging students in cognitively complex tasks involving hypothesis generation and testing
4.23: Providing resources & guidance
Possible Instructional Adjustments (Modifications /Accommodations/ Differentiation): How will the teacher provide multiple means for the following student
groups to ACCESS the content/skills being taught?
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Special Education Students
English Language Learners (ELLs)
At-Risk Learners
• Study Guides given
• Study guide given in native • Small
Group/Individualized
language
Instruction
• Copy of teachers notes
• Small
Group/Individual • Picture prompts given in • Learning Center for reteaching
notes/assignments
Instruction
• Learning Center for reteaching

Advanced Learners
• Independent Study (Preparation for
AP Test)
• Enrichment problems/High Level
Connection Problems
• Use of Learning Centers
• Strategic Questioning (Socratic)

Unit Vocabulary:
Essential: Secant Line, Tangent Line, Derivative, Differentiable, Continuous, Open/Closed Interval, Instantaneous Slope/Velocity, Product Rule, Quotient Rule,
Acceleration, Higher-order Derivative, Related Rate, Implicit Differentiation
Non-Essential:
Interdisciplinary Connections & Career
Ready Practices (Note Applicable
Standards):
E/LA: NJSLSA.SL4, NJSLSA.L1, NJSLSA.L3
Mathematics:
Science:
Visual and Performing Arts:
Health/PE:
World Languages:
Social Studies:
Technology: 8.1.12.D.5
Career Ready Practices:
Library:

Integration of Technology:
(Note the SAMR Model elements
used and how.)
SR – Students will use their
graphing calculators to analyze
functions and their derivatives.
This would have been difficult to
do with most functions and
impossible with others.

21st Century Themes:
(Check and explain how the
connection is made.)
____ Global Awareness
____ Civic Literacy
__x_ Financial, Economic, Business,
& Entrepreneurial Literacy –
Analysis of exponential functions
will have applications into interest,
growth and decay problems seen in
SA – Students and instructors will the financial and business realms.
utilize
promethean
board
technology to replace and ____ Health Literacy
augment
writing
on
a
conventional
board.
This
technology allows for a more
expedited
and
interactive
experience.

21st Century Skills:
(Check and explain how the connection is
made.)
____ Creativity & Innovation
____ Media Literacy
____ Critical Thinking & Problem Solving –
Students will need to assess each situation
to know which strategy they will need to
use to find the derivative of a certain
function.
____ Life and Career Skills (flexibility,
initiative, cross-cultural skills, productivity,
leadership, etc.)
__x__ Information & Communication
Technologies Literacy – Students will use
their calculators to help them better
understand derivatives.
____ Communication & Collaboration
____ Information Literacy
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Resources:
Texts/Materials: Calculus, Second Edition, Bedford, Freeman & Worth - Suillivan & Miranda
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Unit 3: Integrals

Recommended Duration: 6 weeks (October - November)

Unit Description: This unit builds upon student’s understanding of the limit and the derivative and introduces the concept of the integral. Focus will be placed
on area and volume problems, its relationship to the derivative, and its applications to science and engineering.
Essential Questions:

Enduring Understandings:

What is an antiderivative and how is it related to and defined by Antidifferentiation is the inverse process of differentiation.
differentiation?
The definite integral of a function over an interval is the limit of a Riemann sum over
What is the Fundamental Theorem of Calculus and how does it connect that interval and can be calculated using a variety of strategies.
the different big ideas of calculus together?
The Fundamental Theorem of Calculus, which has two distinct formulations, connects
differentiation and integration.
What are the applications of integration?
How can antidifferentiation be used to solve differential equations?

The definite integral of a function over an interval is a mathematical tool with many
interpretations and applications involving accumulation.
Antidifferentiation is an underlying concept involved in solving separable differential
equations. Solving separable differential equations involves determining a function
or relation given its rate of change.

Relevant Standards:

Learning Goals:

Learning Objectives:

Power Standards: Essential Knowledge –
3.1A1, 3.1A2, 3.2A1, 3.2A2, 3.2A3, 3.2B1, 3.2B2,
3.2C1, 3.2C2, 3.2C3, 3.3A1, 3.3A2, 3.3A3, 3.3B1,
3.3B2, 3.3B3, 3.3B4, 3.3B5, 3.4A1, 3.4A2, 3.4A3,
3.4B1, 3.4C1, 3.4D1, 3.4D2, 3.4E1, 3.5A1, 3.5A2,
3.5A3, 3.5A4, 3.5B1,

Students will understand the relationship
between derivatives and antiderivatives, and
students will be able to create Riemann sums to
represent and estimate definite integrals,
calculate
definite
integrals,
and
use
antiderivatives to solve differential equations. (3
weeks)

Students will be able to recognize antiderivatives of
basic functions.

Secondary Standards: Mathematical Practice –
2, 3, 5, 6, 7, 8
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Students will be able to interpret and express the
definite integral as the limit of a Riemann sum.
Students will be able to approximate a definite integral.

Students will be able to interpret the meaning of Students will be able to calculate a definite integral
a definite integral within an application problem, using areas and properties of definite integrals.

Relevant Standards:

Learning Goals:

Learning Objectives:

and design and utilize integration and differential
equations to solve application problems with ties Students will be able to analyze functions defined by an
to science and engineering. (3 weeks)
integral.
Students will be able to calculate antiderivatives.
Students will be able to evaluate definite integrals.
Students will be able to interpret the meaning of a
definite integral within a problem.
Students will be able to apply definite integrals to
problems involving the average value of a function.
Students will be able to apply definite integrals to
problems involving motion.
Students will be able to apply definite integrals to
problems involving area and volume.
Students will be able to use the definite integral to solve
problems in various contexts.
Students will be able to analyze differential equations to
obtain general and specific solutions.
Students will be able to interpret, create and solve
differential equations from problems in context.

18

KRSD Office of Curriculum and Instruction

Formative Assessments
Various quizzes on Integrals
Teacher Observation
Classwork/Homework

Summative Assessments:
Unit Test on Integrals
Various quizzes on derivatives.

Performance Assessments:
Students will be given the value of a
function and the integral of a function
at various values and will draw
functions that fulfill those
requirements.

Major Activities/ Assignments (required):
CSAs
Unit Test on Integrals
Kinematics Project

Students will complete a project where
they will use pieces of information
given to calculate derivatives and
integrals and apply that information to
a kinematic setting.
Writing assignment where students will
be given different words they must use
to interpret the relationship between a
function, the derivative and the
integral.
Possible Assessment Adjustments (Modifications /Accommodations/ Differentiation): How will the teacher provide
groups to EXPRESS their understanding and comprehension of the content/skills taught?
Special Education Students
English Language Learners (ELLs)
At-Risk Learners
• Shorter assignments/focus on • Modified grading on written • Corrections given on written
most important questions
assignments
tests
• Extended time on written • Written assignments can be • Re-Takes on Assessments
assessments
written in native language
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multiple means for the following student
Advanced Learners
• Multiple choice removed
• Advanced questions given

Instructional Strategies:
2.6: Identifying critical information
2.7: Organizing students to interact with new knowledge
2.8: Previewing new content
2.9: Chunking content into “digestible bites”
2.10: Processing of new information
2.11: Elaborating on new information
2.12: Recording and representing knowledge
2.13: Reflecting on learning
3.14: Reviewing content
3.15: Organizing students to practice and deepen knowledge
3.16: Using homework
3.17: Examining similarities and differences
3.18: Examining errors in reasoning
3.19: Practicing skills, strategies, and processes
3.20: Revising knowledge
4.21: Organizing students for cognitively complex tasks
4.22: Engaging students in cognitively complex tasks involving hypothesis generation and testing
4.23: Providing resources & guidance
Possible Instructional Adjustments (Modifications /Accommodations/ Differentiation): How will the teacher provide multiple means for the following student
groups to ACCESS the content/skills being taught?
Special Education Students
English Language Learners (ELLs)
At-Risk Learners
Advanced Learners
• Study Guides given
• Study guide given in native • Small
Group/Individualized • Independent Study (Preparation for
language
Instruction
AP Test)
• Copy of teachers notes
• Small
Group/Individual • Picture prompts given in • Constant reinforcement of key • Enrichment problems/High Level
Connection Problems
notes/assignments
ideas
Instruction
• Use of Learning Centers
• Strategic Questioning (Socratic)
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Unit Vocabulary:
Essential: Secant Line, Tangent Line, Derivative, Differentiable, Continuous, Open/Closed Interval, Instantaneous Slope/Velocity, Product Rule, Quotient Rule,
Acceleration, Higher-order Derivative, Related Rate, Implicit Differentiation
Non-Essential:
Interdisciplinary Connections & Career
Ready Practices (Note Applicable
Standards):
E/LA: NJSLS.RL.11-12.1, NJSLSA.W1,
NJSLSA.W2, NJSLSA.W4, NJSLSA.W6
Mathematics:
Science:
Visual and Performing Arts:
Health/PE:
World Languages:
Social Studies:
Technology: 8.1.12.D.5
Career Ready Practices:
Library:

Integration of Technology:
(Note the SAMR Model elements
used and how.)
SR – Students will use their
graphing calculators to analyze
integrals, Reimann sums and other
functions. This would have been
difficult to do with most functions
and impossible with others.

21st Century Themes:
(Check and explain how the
connection is made.)
____ Global Awareness
____ Civic Literacy
__x_ Financial, Economic, Business,
& Entrepreneurial Literacy –
Analysis of exponential functions
will have applications into interest,
growth and decay problems seen in
SA – Students and instructors will the financial and business realms.
utilize
promethean
board
technology to replace and ____ Health Literacy
augment
writing
on
a
conventional
board.
This
technology allows for a more
expedited
and
interactive
experience.

21st Century Skills:
(Check and explain how the connection is
made.)
____ Creativity & Innovation
____ Media Literacy
__x__ Critical Thinking & Problem Solving
– Students will need to assess each
situation to know which strategy they will
need to use to find the integral of a certain
function.
____ Life and Career Skills (flexibility,
initiative, cross-cultural skills, productivity,
leadership, etc.)
__x__ Information & Communication
Technologies Literacy – Students will use
their calculators to help them better
understand integrals and differential
equations.
____ Communication & Collaboration
____ Information Literacy

Resources:
Texts/Materials: Calculus, Second Edition, Bedford, Freeman & Worth - Suillivan & Miranda
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Unit 4: Polar, Parametric, and Vector-Valued Functions

Recommended Duration: 6 weeks (November-December)

Unit Description: This unit will take many of the concepts that students learned in Units 2 and 3 (Derivatives and Integrals) and apply them to parametric
equations and polar coordinates. We will also take those concepts and apply them to vector valued functions, which have many applications in science,
technology and engineering.
Essential Questions:

Enduring Understandings:

What is a parametric equation and how do the rules of algebra and Parametric functions and vector value functions are ways of representing
calculus change with parametric equations?
multivariable functions as component two-variable functions.
What is a polar coordinate, and how do the rules of algebra and calculus Polar coordinates allow us to represent points in space in a different way than the
change with polar coordinates?
Cartestian (rectangular) system.
What are vector valued functions, and how do the rules of algebra and
calculus change with vector-valued functions?
Relevant Standards:

Learning Goals:

Learning Objectives:

Power Standards: Essential Knowledge –
2.1C7, 2.2A4, 2.3C4, 3.4C2, 3.4D3, 3.5A1, 3.5B2,

Students will understand the purpose and
function of parametric equations and vector value
functions and students will be able to apply
techniques of derivation and integration to
parametric equations and vector valued
functions. (3 weeks)

Students will be able to calculate derivatives for vectorvalued functions and parametric functions.

Students will understand the purpose and
function of the polar coordinate system, and
students will be able to apply techniques of
derivation and integration to functions
represented in polar coordinates (2 weeks)

Students will be able to calculate the length of a curve
defined by a parametric function.

Secondary Standards: Mathematical Practice –
2, 3, 5, 6, 7, 8

Students will be able to determine velocity, speed, and
acceleration for a particle moving along curves given by
parametric or vector valued functions.

Students will be able to use the definite integral to
determine displacement, distance, and position of a
particle moving along a curve given by parametric or
vector-valued functions.
Students will be able to calculate derivatives of
functions given in polar coordinates.
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Relevant Standards:

Learning Goals:

Learning Objectives:
Students will be able to draw conclusions about curves
given in polar equations by finding first and second
derivatives.

Formative Assessments
Various quizzes
Teacher Observation
Classwork/Homework

Summative Assessments:
Unit Test
Various quizzes

Performance Assessments:
Students will complete a project
where they will use polar coordinates
to determine the length of the St. Louis
arc.

Major Activities/ Assignments (required):
CSAs
Unit Test
Polar Coordinate Project

Possible Assessment Adjustments (Modifications /Accommodations/ Differentiation): How will the teacher provide
groups to EXPRESS their understanding and comprehension of the content/skills taught?
Special Education Students
English Language Learners (ELLs)
At-Risk Learners
• Shorter assignments/focus on • Modified grading on written • Corrections given on written
most important questions
assignments
tests
• Extended time on written • Written assignments can be • Re-Takes on Assessments
assessments
written in native language
• More
space
for
• More
space
for
work/organization
work/organization
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multiple means for the following student
Advanced Learners
• Multiple choice removed
• Advanced questions given

Instructional Strategies:
2.6: Identifying critical information
2.7: Organizing students to interact with new knowledge
2.8: Previewing new content
2.9: Chunking content into “digestible bites”
2.10: Processing of new information
2.11: Elaborating on new information
2.12: Recording and representing knowledge
2.13: Reflecting on learning
3.14: Reviewing content
3.15: Organizing students to practice and deepen knowledge
3.16: Using homework
3.17: Examining similarities and differences
3.18: Examining errors in reasoning
3.19: Practicing skills, strategies, and processes
3.20: Revising knowledge
4.21: Organizing students for cognitively complex tasks
4.22: Engaging students in cognitively complex tasks involving hypothesis generation and testing
4.23: Providing resources & guidance
Possible Instructional Adjustments (Modifications /Accommodations/ Differentiation): How will the teacher provide multiple means for the following student
groups to ACCESS the content/skills being taught?
Special Education Students
English Language Learners (ELLs)
At-Risk Learners
Advanced Learners
• Study Guides given
• Study guide given in native • Small
Group/Individualized • Independent Study (Preparation for
language
Instruction
AP Test)
• Copy of teachers notes
• Enrichment problems/High Level
• Small
Group/Individual • Picture prompts given in
notes/assignments
Connection Problems
Instruction
• Use of Learning Centers
• Strategic Questioning (Socratic)
Unit Vocabulary:
Essential: Polar Coordinates, Vectors, Vector-Valued Functions, Parametric Equations
Non-Essential: N/A

24

KRSD Office of Curriculum and Instruction

Interdisciplinary Connections & Career
Ready Practices (Note Applicable
Standards):
E/LA: NJSLS.RL.11-12.1, NJSLSA.W1,
NJSLSA.W2, NJSLSA.W4, NJSLSA.W6
Mathematics:
Science:
Visual and Performing Arts:
Health/PE:
World Languages:
Social Studies:
Technology: 8.1.12.D.5
Career Ready Practices:
Library:

Integration of Technology:
(Note the SAMR Model elements
used and how.)
SR – Students will use their
graphing calculators to better
understand the relationship

21st Century Themes:
(Check and explain how the
connection is made.)
____ Global Awareness
____ Civic Literacy
X__ _ Financial, Economic,
Business, & Entrepreneurial
SA – Students and instructors will Literacy – Three variable calculus
utilize
promethean
board has applications in finance,
technology to replace and statistics, and cartography.
augment
writing
on
a
conventional
board.
This ____ Health Literacy
technology allows for a more
expedited
and
interactive
experience.

21st Century Skills:
(Check and explain how the connection is
made.)
____ Creativity & Innovation
____ Media Literacy
____ Critical Thinking & Problem Solving –
____ Life and Career Skills (flexibility,
initiative, cross-cultural skills, productivity,
leadership, etc.)
__x__ Information & Communication
Technologies Literacy – Students will use
their calculators to help them better
understand parametric and vector valued
functions and polar coordinates.
____ Communication & Collaboration
____ Information Literacy

Resources:
Texts/Materials: Calculus, Second Edition, Bedford, Freeman & Worth - Suillivan & Miranda
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Unit 5: Series

Recommended Duration: 10 weeks (January - April)

Unit Description: This unit will focus on studying various series of numbers and using various methods to determine whether series diverge or converge.

Essential Questions:

Enduring Understandings:

What is convergence and divergence, and why is it beneficial to know The sum of an infinite number of real numbers may converge.
whether a series converges or diverges?
A function can be represented by an associated power series over the interval of
How can we represent a function with a series, and what conclusions can that convergence for the power series.
help us draw?
Relevant Standards:

Learning Goals:

Learning Objectives:

Power Standards: Essential Knowledge –
4.1A1, 4.1A2, 4.1A3, 4.1A4, 4.1A5, 4.1A6, 4.1B1,
4.1B2, 4.1B3, 4.2A1, 4.2A2, 4.2A3, 4.2A4, 4.2A5,
4.2B1, 4.2B2, 4.2B3, 4.2B4, 4.2B5, 4.2C1, 4.2C2,
4.2C3, 4.2C4

Students will understand series, convergence and
divergence and students will be able to determine
whether a series converges or diverges through
various tests and calculate or estimate the sum of
a series. (4 weeks)

Students will be able to determine whether a series
converges or diverges.

Secondary Standards: Mathematical Practice –
2, 3, 5, 6, 7

Students will be able to create power series that Students will be able to construct and use Taylor
represent functions and use those series to polynomials.
calculate integrals using convergence points or
intervals of convergence. (4 weeks)
Students will be able to create Taylor/Maclaurin series
of certain functions and recognize Taylor/Maclaurin
Students will be able to create Taylor or series.
Maclaurin Series that converge to functions such
as ex, sinx, and cosx and use those series to Students will be able to write a power series
approximate function values and integrals. (2 representing a given function.
weeks)
Students will be able to determine the radius and
interval of convergence of a power series.
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Students will be able to determine or estimate the sum
of a series.

Formative Assessments
Various quizzes
Teacher Observation
Classwork/Homework

Summative Assessments:
Unit Test
Various quizzes

Performance Assessments:

Major Activities/ Assignments (required):
CSAs
Unit Test

Possible Assessment Adjustments (Modifications /Accommodations/ Differentiation): How will the teacher provide
groups to EXPRESS their understanding and comprehension of the content/skills taught?
Special Education Students
English Language Learners (ELLs)
At-Risk Learners
• Shorter assignments/focus on • Modified grading on written • Corrections given on written
most important questions
assignments
tests
• Extended time on written • Written assignments can be • Re-Takes on Assessments
assessments
written in native language
• More
space
for
work/organization
Instructional Strategies:
2.6: Identifying critical information
2.7: Organizing students to interact with new knowledge
2.8: Previewing new content
2.9: Chunking content into “digestible bites”
2.10: Processing of new information
2.11: Elaborating on new information
2.12: Recording and representing knowledge
2.13: Reflecting on learning
3.14: Reviewing content
3.15: Organizing students to practice and deepen knowledge
3.16: Using homework
3.17: Examining similarities and differences
3.18: Examining errors in reasoning
3.19: Practicing skills, strategies, and processes
3.20: Revising knowledge
4.21: Organizing students for cognitively complex tasks
4.22: Engaging students in cognitively complex tasks involving hypothesis generation and testing
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multiple means for the following student
Advanced Learners
• Multiple choice removed
• Advanced questions given

4.23: Providing resources & guidance
Possible Instructional Adjustments (Modifications /Accommodations/ Differentiation): How will the teacher provide multiple means for the following student
groups to ACCESS the content/skills being taught?
Special Education Students
English Language Learners (ELLs)
At-Risk Learners
Advanced Learners
• Study Guides given
• Study guide given in native • Small
Group/Individualized • Independent Study (Preparation for
language
Instruction
AP Test)
• Copy of teachers notes
• Enrichment problems/High Level
• Small
Group/Individual • Picture prompts given in
notes/assignments
Connection Problems
Instruction
• Use of Learning Centers
• Strategic Questioning (Socratic)
Unit Vocabulary:
Essential: Series, Convergence, Divergence, Taylor Polynomial, MacLaurin Series, Power Series, Convergence Intervals
Non-Essential:
Interdisciplinary Connections & Career
Ready Practices (Note Applicable
Standards):
E/LA: NJSLS.RL.11-12.1, NJSLSA.W1,
NJSLSA.W2, NJSLSA.W4, NJSLSA.W6
Mathematics:
Science:
Visual and Performing Arts:
Health/PE:
World Languages:
Social Studies:
Technology: 8.1.12.D.5
Career Ready Practices:
Library:
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Integration of Technology:
(Note the SAMR Model elements
used and how.)
SR – Graphing calculators are an
essential tool in helping students
better understand the relationship
between integrals and series.

21st Century Themes:
(Check and explain how the
connection is made.)
____ Global Awareness
____ Civic Literacy
__x _ Financial, Economic,
Business, & Entrepreneurial
Literacy – Infinite Series can help
SA – Students and instructors will model and predict complex
utilize
promethean
board financial and statistical trends.
technology to replace and
augment
writing
on
a ____ Health Literacy
conventional
board.
This
technology allows for a more
expedited
and
interactive
experience.
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21st Century Skills:
(Check and explain how the connection is
made.)
____ Creativity & Innovation
____ Media Literacy
_x__ Critical Thinking & Problem Solving –
Students will need to use critical thinking
and problem solving skills in order to
choose the correct convergence test for
different functions.
____ Life and Career Skills (flexibility,
initiative, cross-cultural skills, productivity,
leadership, etc.)
__x__ Information & Communication
Technologies Literacy – Students will use
their calculators to help them better
understand series.

Interdisciplinary Connections & Career
Ready Practices (Note Applicable
Standards):

Integration of Technology:
(Note the SAMR Model elements
used and how.)

21st Century Themes:
(Check and explain how the
connection is made.)

21st Century Skills:
(Check and explain how the connection is
made.)
____ Communication & Collaboration
____ Information Literacy

Resources:
Texts/Materials: Calculus, Second Edition, Bedford, Freeman & Worth - Suillivan & Miranda
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