2023-2024
AP CALCULUS AB
COURSE SYLLABUS

Instructor:
Angela Frye		afrye@freemansd.org		(509)291-3721 ext. 208

Textbook:
	Finney, Demana, Waits, Kennedy, Bressoud.  Calculus AP Edition: Graphical, Numerical, Algebraic 5th Edition. (Pearson Education, Inc. 2016)

Supplemental Resources:
	AP Classroom (website)

Course Description:
	This is a college-level Calculus course designed to meet the Advanced Placement curricular requirements to Calculus AB (equivalent to a one term college course).  The major topics covered in this course are limits, derivatives, integrals, and the Fundamental Theorem of Calculus.  These concepts will be developed using reasoning with definitions and theorems, algebraic and computational processes, and the use of graphing calculators when appropriate.  Students in this class will be asked to demonstrate competency verbally, through writing, with notational fluency, and be required to connect concepts graphically, numerically, analytically, with tabular data, and through written words.

Technology Requirement:
	Graphing calculators will be used in class for at home assignments regularly.  All in-class calculator demonstrations will be on a TI-84 Plus CE, however, any AP-approved calculator is acceptable.  Since scientific calculators are not permitted on the AP exam, their use will not be permitted in class.  Most class assessments will include both a calculator and non-calculator exam.  Those students who cannot provide their own calculator will be given the opportunity to check one out overnight as needed.

Final Exams:
	At the end of the first semester and before the AP exam in the second semester, students will participate in a final exam to demonstrate overall content knowledge acquired during the year.

Grading:
	Tests (90%):  Each test will be made of up two parts, multiple choice and free response, that will be given over two days.  There will be calculator and non-calculator questions on the test.  The questions will be taken from past AP exams.  The scoring will be on the AP scale where a 5 = A, 4 = B, 3 = C, 2 = D, and 1 = F.  Scores will be curved with an 85% being equivalent to a 100%, and other scores being calculated by adding 15% to the earned percentage.  There will be no retakes or corrections on the tests.
	Quizzes (10%):  Quizzes will take place every Friday over the material covered that week.  Quizzes will also be scored on the 5-point scale.  Quizzes will be given on AP Classroom and may be retaken as many times as needed to understand the material up until the day of the test.



Missed Assessment Policy:
	If a live assessment is missed due to unpreventable circumstances, it is the student’s responsibility to contact the teacher as soon as they know they will /have missed the assessment in order to discuss any possible make-up opportunities.

Plagiarism/Cheating Policy:
	Any instances of plagiarism and/or cheating will result in a score of zero with no opportunity for a retake.

Academic Expectations:
	Students are expected to engage fully in all classroom activities as well as advocate for their won learning needs and taking advantage of addition opportunities/resources for full comprehension.  Students will utilize information posted in the classroom and on Google Classroom to ensure they are aware of class expectations on any given day, whether they are present in class or working at home.  Students will work towards increasing their concept mastery each day, understanding that opportunities to demonstrate this mastery and thus earn a passing grade will not cease until semester grades are final.  Students will seek out assistance from the teacher, their peers, or family members whenever necessary to reach success.

Mathematical Practices:
	The AP Calculus mathematical practices describe what a students should be able to do while explore course concepts.  The table that follows presents these practices, which students will develop during the course.  These practices are categorized into skills, which form the basis of the tasks on the AP Exam.
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Practice 1

Implementing
Mathematical
Processes Kl

Determine expressions and values
using mathematical procedures
and rules.

- SKILLS

AP CALCULUS AB AND BC

Mathematical Practices

Practice 2

Connecting
Representations 3

Translate mathematical information
from a single representation or across
multiple representations.

Practice 3
Justification E1

Justify reasoning and solutions.

Practice 4

Communication
and Notation vai

Use correct notation, language,
and mathematical conventions to
communicate results or solutions.

X Identify the question to
be answered or problem to
be solved (not assessed).

X Identify key and relevant
information to answer a
question or solve a problem
(not assessed).

X3 Identify an appropriate
mathematical rule or
procedure based on the
classification of a given
expression (e.g., Use the
chain rule to find the
derivative of a composite
function).

X3 Identify an appropriate
mathematical rule or
procedure based on the
relationship between
concepts (e.g., rate of
change and accumulation)
or processes (eg.,
differentiation and its inverse
process, anti-differentiation)
to solve problems.

X3 Apply appropriate
mathematical rules or
procedures, with and without
technology.

[EEH Explainhow an
approximated value relates to
the actual value.

X Identify common
underlying structures in
problems involving different
contextual situations.

X1 Identify mathematical
information from graphical,
numerical, analytical, and/or
verbal representations.

X3 Identify are-expression
of mathematical information
presented in a given
representation.

EX Identify how
mathematical characteristics
or properties of functions
are related in different
representations.

X3 Describe the
relationships among different
representations of functions
and their derivatives.

EXY Apply technology
to develop claims and
conjectures (not assessed).

EX] Identify an appropriate
mathematical definition,
theorem, or test to apply.

EX3 Confirm whether
hypotheses or conditions
of a selected definition,
theorem, or test have been
satisfied.

EXJ Apply an appropriate
mathematical definition,
theorem, or test.

EX3 Provide reasons or
rationales for solutions and
conclusions.

EXd Explain the meaning
of mathematical solutions
in context.

EXJ Confirm that solutions

are accurate and appropriate.

/&A Use precise
mathematical language.

48| Use appropriate units of
measure.

la€ Use appropriate
mathematical symbols and
notation (e.g., Represent a
derivative using f'(x), y',

and ﬂ).
dx

4D Use appropriate
graphing techniques.

4E Apply appropriate
rounding procedures.

AP Calculus AB and BC Course and Exam Description

Course Framework V.1 | 14

Return to Table of Contents
© 2019 College Board




image2.jpg
Course at
a Glance

Plan

The Course ata Glance provides
a useful visual organization

of the AP Calculus AB and

AP Calculus BC curricular
components, including:

= Sequence of units, along
with approximate weighting
and suggested pacing.
Please note, pacing is based
on 45-minute class periods,
meeting five days each week
for afull academic year.

= Progression of topics within
each unit.

Spiraling of the big ideas
and mathematical practices
across units.

Teach

MATHEMATICAL PRACTICES
‘Mathematical practices spiral throughout
the course.

KW implementing M Justification

and Notation
M Connecting
Representations

BIGIDEAS

Big ideas spiral across topics and units.

T Change BT Analysis of
Functions

BT Limits

BC ONLY
The purple shading represents BC only content.

Assess

Assign the Personal Progress
Checks—either as homework
orin class—for each unit.

Each Personal Progress Check
contains formative multiple-
choice and free-response
questions. The feedback from
the Personal Progress Checks
shows students the areas where
they need to focus.

unit - Limits and
Continuity

AP EXAM
wectting  10=12% a8 4-T% sc

cLASSPERIODS  ~22-23 as ~13-14 sc

Differentiation:
unit  Definition and
2 Basic Derivative
Rules
whormme  10-12% a5 4-T%sc

cLassPerions  ~13-14 a5 ~9-10 sc

1.1 Introducing Calculus:
Can Change Occur at
an Instant?

Y 1.2 Defining Limits and
Using Limit Notation

u

I 1.3 Estimating Limit
Values from Graphs

u

Ul 1.4 Estimating Limit
Values from Tables

Bl 1.5 Determining Limits
Using Algebraic
Properties of Limits

1.6 Determining Limits
Using Algebraic
Manipulation

1.7 Selecting Procedures
for Determining Limits

1.8 Determining Limits
Using the Squeeze
Theorem

1.9 Connecting Multiple
Representations
of Limits

1.10 Exploring Types of

1

Discontinuities

Bl 1.11 Defining Continuity
at aPoint

Bl 1.12 Confirming Continuity
[ over an Interval

1.13 Removing
Discontinuities

Bl 1.14 Connecting Infinite

Limits and Vertical
3 Asymptotes
Bl 1.15 Connecting Limits at
Infinity and Horizontal
Asymptotes

1.16 Working with the
Intermediate Value
Theorem (IVT)

Personal Progress Check 1
Muttiple-choice: ~45 questions
Free-response: 3 questions (partial)

NOTE: Partial versions of the free-response questions are provided to prepare students for more complex, full questions

that they wil encounter on the AP Exam.

2.1 Defining Average and
Instantaneous Rates of
Change at a Point

2.

Defining the Derivative
of a Function and
Using Derivative
Notation

2.3 Estimating Derivatives
of a Function at a Point

2.4 Connecting
Differentiability
and Continuity:
Determining When
Derivatives Do and
Do Not Exist

2.

Applying the Power
Rule

26 Derivative Rules:
Constant, Sum,
Difference, and
Constant Multiple

2.7 Derivatives of cos x,
sin x, e5,and In x

2.8 The Product Rule

29 The Quotient Rule

- BH

2.10 Finding the Derivatives
of Tangent, Cotangent,
Secant, and/or
Cosecant Functions

Personal Progress Check 2

Muitiple-choice: ~30 questions
Free-response: 3 questions (partial)
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Differentiation:
unit  Composite,
3  mplicit,and
Inverse Functions

ApEXAM
WEIGHTING 9-13% a8 4-T%sc

classperons w10-11 48 ~8-9 sc

Contextual
Applications of
Differentiation

0 ExaM
weemng  10-15% a5 6-9% sc.

cLAssPERODS  ~10-11 a2 ~6=7 &c

Analytical
Applications of
Differentiation

UNIT

AP EXAM
weiermne  15=18% s 8-11%sc.

cLAsSPERIODS 1516 sz ~10-11 sc

3.1 The Chain Rule

4.1 Interpreting the
Meaning of the
Derivative in Context

ﬂ 3.2 Implicit Differentiation

3.4 Differentiating
Inverse Trigonometric
Functions

3.5 Selecting Procedures
for Calculating
Derivatives

3.6 Calculating Higher-
Order Derivatives

Personal Progress Check 3
Muitiple-choice: ~15 questions
Free-response: 3 questions
(partial/full)

5.1 Using the Mean Value
Theorem

52 Extreme Value Theorem,

42 Straight-Line Global Versus Local
Motion: Connecting Extrema, and Critical
Position, Velocity, and Points
Acceleration

5.3 Determining Intervals

4.3 Rates of Change in on Which a FunctionIs
Applied Contexts Other Increasing or Decreasing
Than Motion

5.4 Using the First

4.4 Introduction to Related Derivative Test to

Rates Determine Relative
(Local) Extrema

4.5 Solving Related Rates 55 Using the Candidates

Problems Test to Determine
Absolute (Global)
= = Extrema

4.6 Approximating Values
of a Function Using 5.6 Determining Concavi
Local Linearity and of Functions over Th;yu
Linearization Domains

Bl 4.7 Using L’Hospital’s Rule
for Determining Limits

3 of Indeterminate Forms

Personal Progress Check 4

Multiple-choice: ~15 questions
Free-response: 3 questions

5.7 Using the Second
Derivative Test to
e

58 Sketching Graphs of
Functions and Their
Derivatives

59 Connecting a Function,
Its First Derivative, and
Its Second Derivative

5.10 Introduction to
Optimization Problems

5.1 Solving Optimization
Problems

5.12 Exploring Behaviors of
Implicit Relations

Personal Progress Check 5

Multiple-choice: ~35 questions
Free-response: 3 questions
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Integration and
Accumulation
of Change

UNIT

AP EXAM
weiermme  17-20% as 17-20% sc

CLASSPERIODS  ~18=20 Az ~15-16 sc

uvnir  Differential
Equations

APEXAM
weiimng  6-12% a8 6-9% sc

CLASSPERIODS w89 sz ~9-10 sc

unit  Applications
of Integration

APEXAM
weichrng  10-15% as 6-9% sc

cussperoDs ~19-20 as ~13-14 sc

6.1 Exploring
Accumulations of
Change

[ 6.2 Approximating Areas
1 with Riemann Sums

[ 6.3 Riemann Sums,
Summation Notation,

2 and Definite Integral
Notation

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

6.11 Integrating Using
Integration by Parts

BCONLY

6.12 Using Linear Partial
Fractions sc onwy

6.13 Evaluating Improper
Integrals ec onLY

6.14 Selecting Techniques
for Antidifferentiation

Personal Progress Check 6
Multiple-choice:

» ~25 questions (AB)

« ~35 questions (BC)
Free-response: 3 questions

7.1 Modeling Situations
with Differential
Equations

7.2 Verifying Solutions for
Differential Equations

E 7.3 Sketching Slope Fields

7.4 Reasoning Using Slope
Fields

7.5 Approximating
Solutions Using Euler’s
Method sc onwy

7.6 Finding General
Solutions Using
Separation of Variables

7.7 Finding Particular
Solutions Using
Initial Conditions and
Separation of Variables

7.8 Exponential Models
with Differential
Equations

7.9 Logistic Models with
Differential Equations
BC ONLY.

Personal Progress Check 7
Muttiple-choice:

» ~15 questions (AB)

« ~20 questions (BC)
Free-response: 3 questions

81 Finding the Average
Value of a Function on
an Interval
8.2 Connecting
Position, Velocity,
and Acceleration
of Functions Using
Integrals

8.3 Using Accumulation
Functions and Definite
Integrals in Applied
Contexts

8.4 Finding the Area
Between Curves
Expressed as
Functions of x

85 Finding the Area
Between Curves
Expressed as
Functions of y

8.6 Finding the Area
Between Curves That
Intersect at More Than
Two Points

87 Volumes with Cross
Sections: Squares and
Rectangles

88 Volumes with Cross
Sections: Triangles and
Semicircles

89 Volume with Disc
Method: Revolving
Around the x- or y-Axis

8.10 Volume with Disc
Method: Revolving
Around Other Axes

811 Volume with Washer
Method: Revolving
Around the x- or y-Axis

8.12 Volume with Washer
Method: Revolving
Around Other Axes

8.13 The Arc Length ofa
Smooth, Planar Curve
and Distance Traveled
BC ONLY.

Personal Progress Check 8

Muitiple-choice: ~30 questions
Free-response: 3 questions




