AP Calculus AB Syllabus
Course Description 

AP Calculus AB is equivalent to one semester of college calculus.  AP Calculus BC is equivalent to first and second semester of college calculus.  In these courses students develop an understanding of the concepts of calculus and experience its methods and applications.  The main topics to be covered are functions and limits, derivatives and integrals.  The AP Calculus BC course continues the study of AP Calculus AB by extending the types of functions studies and adding the additional topics of Polynomial Approximations and Series.
Materials
TI-84 calculators will be used extensively in this class and it is essential to know how to use the calculator for the AP test.  Although there is a classroom set of calculators for your use, it is recommended that you purchase a calculator with similar abilities for use at home.  Texas Instruments based Calculator activities will be used to introduce concepts and explore calculator based concepts.  An AP Calculus test review book is strongly recommended by not required.  Review books are available at a local bookstore, such a Barnes and Noble. 
Textbook

Anton, Howard, Bivens, Irl, Davis, Stephen.  Calculus: Early Transcendentals.  New Jersey: John Wiley & Sons, Inc., 2005, 8th edition.
Grading System 

Your final grade will be determined on the basis of the points accumulated and weighted according to the breakdown below.  Every Friday I will grade your homework assignments for the week using a 5 point rubric.  Thus, 4 homework assignments will earn a maximum grade of 20 points.  Late work will not be accepted.  Assessments include tests and quizzes and will be given regularly throughout the school year.  Assessments will be cumulative and will consist of multiple choice and free response questions, as to mimic the AP test. 
Assignments:  25%

Assessments:  75%

Grades will be assigned as follows:

90% - 100% - A

80% - 89%   - B 

70% - 79%   - C

60% - 69%   - D

Below 60 %  - F

Course Objectives and Outline:
This course teaches all topics associated with functions, graphs, limits, derivatives and integrals as delineated in the Calculus BC Topic Outline in the AP Calculus Course Description.  Students will work with functions represented in a variety of ways – graphically, numerically, analytically and verbally, with an emphasis on the connections among these representations.  Students will learn how to communicate with mathematics and explain their solutions to problems both verbally and written in sentences.  Students will use graphing calculators to help solve problems, experiment, interpret results and support conclusions.  Calculators will be used in this class approach problems intuitively.  The 4 required functionalities that all students must know are

1. Finding a root
2. Graphing a function in a specified window

3. Approximating the derivative at a point using numerical methods

4. Approximating the value of a definite integral using numerical methods

Students are also required to make connections between the graphs of functions and their analysis or conclusions about the behavior of functions when using a calculator.
At the end of each lesson students will be assigned a class work or a homework assignment from the textbook or from previous years’ AP test questions including both multiple choice and free response.  During the assignment students will be required to work in groups in order to verbally communicate and share their ideas.  Students will be expected to use the proper vocabulary and terms when discussing ideas with each other.  Students will also be asked to compose well-written sentences to justify or support their conclusions on certain problems from each assignment.    

At the end of each lesson students will be required to write a summary explaining the lesson in their own words.  Students will be asked to make connections to previous lessons and to include any calculator conclusions in their summaries.  Students will be encouraged to share their summaries with the entire class, within their study groups or as  a think-pair-share activity with their neighbor.  This provides a quick way to assess what the students understand about each lesson. 
The following is a list of all the units that will be covered in Calculus BC.  The chapters are further broken down into lessons. 
Content:

Chapter 1: Functions and Chapter 2: Limits and Continuity

Study of the interplay between the geometric and analytic connections of graphs

Introduction to limit process, including intuitive understanding

Calculating limits using algebra

Estimating limits using table of values and graphs

Limits at Infinity, Asymptotic and unbounded behavior

Comparing magnitudes of functions

Introduction to continuity, including an intuitive understanding

Understanding continuity in terms of limits

Intermediate Value Theorem

Calculator Skills: 

View a function in an arbitrary window

Enter information form a table of values

Graph polar and parametric functions

Chapter 3 and 4: The Derivative and Exponential, Logarithmic, and Inverse

Trigonometric Functions

Slope of a curve at tangent point, including vertical and no tangents

Interpretation of the derivative as the instantaneous rate of change, including understanding instantaneous rate of change to limit of average rate of change

Approximate rate of change from graphs and table of values

Derivative as the limit of the difference quotient

Knowledge of derivative of basic function, including power, exponential, logarithmic, trigonometric, and inverse trigonometric functions

Sum, Difference, Product and Quotient Rules

Chain Rule

Local Linear Approximations; Differentials

Continuity and Differentiability

Implicit Differentiation

L’Hopital’s Rule

Computation of derivatives in parametric, polar, and vector form

Calculator Skills: 

Numeric value of derivate at a point

Graphing the numeric derivative

Chapter 5: The Derivative in Graphing and Applications

Corresponding characteristics of graphs of f, and f’

Relationship between the increasing and decreasing behavior of f and the sign of f’
The Mean Value Theorem and its geometric consequences

Equations involving derivatives. Verbal descriptions are translated into equations involving derivatives and vice versa

Corresponding characteristics of the graphs of f, f’ and f”

Relationship between the concavity of f and the sign of f”

Points of inflection as places where concavity changes

Analysis of curves including the notions of monotonicity and concavity

Optimization both absolute (global) and relative (local) extrema

Modeling the rates of change, including related rates problems

Use of implicit differentiation to find the derivative of an inverse function

Interpretation of the derivative as a rate of change in varied applied in multiple contexts, including velocity, speed, and acceleration

Numeric solution of differential equations using Euler’s Method

Calculator Skills: 

Graphing f, f’ and f” for further discussion or justification 

Chapter 6: Integration and Principles of Integral Evaluation

Introduction to integrals using Riemann Sums (left, right, mid)

Techniques of Antidifferentiation, including basic rules, and substitution

Definite Integral as limit of Riemann sums equal subdivisions

Definite integral of the rate of change of a quantity over an interval interpreted as the change in quantity over time, given graphs, equations, or table of values

Fundamental Theorem of Calculus

Finding specific antiderivatives using initial condition, including application to motion along a line

Trapezoidal Approximations

Integration by parts

Trigonometric Substitutions

Integrating Rational Functions by Partial Fractions

Improper Integrals

Chapter 7: Applications of the Definite Integral and Chapter 11: Analytic Geometry in Calculus

Area between two curves, including polar curves

Volume by Slicing; Disks and Washers

Volume by Cylindrical Shells

Length of a plane curve, including parametric curves

Analysis of curves given in parametric, polar, and vector form, including velocity, and acceleration vectors

Average value of a function

Calculator Skills: 

Evaluate the definite integral

Chapter 9: Mathematical Modeling with Differential Equations

Separable Differential Equations

Slope Fields

Euler’s Method

Modeling with separable differential equations

Logistic differential equations

Rule of Four

From the first day of school until the last students are presented and asked to present functions using multiple approaches. We use the acronym VANG –Verbal, Analytical, Numeric, and Graphical.

Communication

In order for students to be able to clearly communicate mathematics and explain solutions to problems students keep a Calculus Journal. New entries are made at least three times each week. Writing prompts include explaining solutions to particular problems, explain the error, compare and contrast either two methods, or concepts, or to explain the proof of a theorem. We go over these writings in class, and discuss how to improve the entries. These are graded based on clarity, completeness and correctness. Students are encouraged to write incomplete sentence and to avoid too much mathematical notation (using words instead).

