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INTRODUCTION
AP Calculus BC is offered second semester as a 4 x 4 course that follows AP Calculus AB.  It meets for ninety minutes every day.  Since AP Calculus BC is taught as a continuation of the first course, enrollment is open to all students who have completed AP Calculus AB.  The Calculus BC material is tied directly to the AP course description and indirectly by objective to state and district guidelines.  In addition to the first semester course requirements (limits and continuity, derivatives and their applications, integrals and their applications), students will address special BC topics described below.  Taking the AP Calculus exam is part of the course requirement for each student, and this year the exam will be given on Wednesday, May 9, 2012.  Students earn two quality points for this course.
COURSE GOALS AND OBJECTIVES

Because AP Calculus BC is a continuation of the AB course at our school, the first three goals below are goals from the first semester AB course.  The AP exam for BC calculus consists of AB topics (60%) and BC topics (40%). 
Limits and continuity.   Limits are approached numerically and graphically before any algebraic analysis.  All discussions in the course incorporate multiple representations (graphical, numerical, analytical, and verbal).  Global and end behavior of functions are discussed.  More time may be spent on proofs of trigonometric limits.  Continuity, in all of its representations, the IVT and EVT are thoroughly discussed and applied.  L’Hopital’s rule is presented later as a special topic.
Derivatives and their applications.  Multiple definitions of the derivative are presented, as well as multiple sources such as graphs and data tables.  The derivative as a rate of change is highlighted through out the discussion.  All applications suggested by the AP course description are covered with the exception of the ‘C’ topics which are held out until second semester.  

Integrals and their applications.  As in the case of the AB course the relationship between anti-derivatives, areas and integrals is explained thoroughly through the use of Riemann sums.  Substitution techniques are practiced as well as numerical approximations.  Transcendental functions are re-introduced at this point before moving on to the many applications of the integral. 
Special BC topics.   Beginning in second semester, most of the uniquely BC topics are covered.  These would include; integration by parts, improper integrals, partial fractions, vectors, parametric and polar equations, and L’Hopital’s rule.  Collecting these topics in this way serves three purposes; it allows for some students to transfer in and out, it places, what is for many students, the new material nearer to the exam, and it easier for the teacher to make sure everything is covered.  
Polynomial approximation and series.  This is a very standard treatment of sequences and series with an emphasis on creating new series from old.  This section lends itself well to visualization through the use of technology.  Motivating examples are sought out and presented.

Review.   It is important that the students practice multi-step, multi-concept problems, bringing together the entire scope of the course. Some memorization and technique drill is also required.  Free response questions from previous exams are practiced and thoroughly discussed.   Especially emphasized at this time are non-algebraic methods of solving problems.  
COURSE MATERIALS
Textbooks:

Finney, Demana, Waits, Kennedy.  Calculus—Graphical, Numerical, Algebraic.  3ed. Upper Saddle River:Pearson/Prentice Hall.  2010.

Larson, Hostetler, Edwards.  Calculus of a Single Variable.  7ed.  Boston: Houghton Mifflin Co., 2002.
Supplementary:

Online blended learning in conjunction with DavidsonNext:  edge.edx.org
Patrickjmt on YouTube

Calculators:


TI-83plus, TI-84, or TI-89
CURRICULUM CALENDAR

The following timeline includes time for assessment for each unit.  Assessments will be in the form of quizzes, tests, extended problem-solving tasks, and projects.  
I. Special Integration Techniques (4 weeks)
A.  Integration by parts

B. Partial fractions, with emphasis on solving logistics differential equations
C. L’Hopital’s rule

II. Polynomial approximations and Series (5 weeks)

A. Sequences and series

B. Convergence tests

1. Geometric, p-series, telescoping

2. Integral, comparison tests

3. Alternating series, ratio tests

C. Polynomial approximations

D. Power series

1. Power series operations

E. Taylor and Maclaurin series

F. Error bounds and remainders
III. Conics, Parametric, and Polar Curves (3weeks)

A.  Arc Lengths

B.  Area of regions enclosed by these curves

C.  Modeling motion with parametric equations

IV.      Review for exam (until exam)
ASSESSMENT

Students grades will be determined on a weighted scale:


70%  - tests, projects, quizzes, performance tasks


30% - class assignments, edx assignments, homework, learning tasks
Students who take AP Calculus will be expected to spend 1 – 2 hours per day outside of school preparing for the course.

