CALCULUS BC SYLLABUS

Professor Gregory Brumlfiel, Stanford University

Calculus BC covers the topics of a one year course in differential and integral calculus. The
text will be the Princeton Review AP Calculus BC Exam book, 2017 Edition. There are
many practice problem sets and practice exams in the book. There are also 20 chapters
describing the basic ideas and applications of calculus. In the class sessions, time will
be spent explaining ideas that lie behind formulas, as well as teaching problem solving
techniques. Chapters 3-12 cover differential calculus and applications. Chapters 13-20 cover
integral calculus and applications. Chapters 21 and 22 introduce differential equations and
infinite series.
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I am Gregory Brumfiel, a Professor of Mathematics at Stanford University in California.
I have been invited to teach two Calculus classes in the summer of 2017 for the Special A
program in Beijing. These classes will be Calculus AB and Calculus BC, patterned after
the American high school calculus programs with these same names. Calculus AB is con-
sidered equivalent to one semester of American college calculus. Calculus BC is considered
equivalent to one year of American college calculus. In practice, almost no students begin
with the Calculus BC course. First students take the AB course, then they take the BC
course, which includes some review of AB topics. I would advise students considering cal-
culus courses with the Special A summer program to take the AB course if they have had
relatively little previous exposure to calculus. Students with significant previous exposure
to calculus could take the BC course.

Here are some other considerations. The summer courses are quite intensive, ten hours
of class meetings each week for four weeks. Keeping up this pace will require concentrated
effort from students. The courses will be taught in English, which may add an additional
ingredient for students to deal with. Calculus is a pretty sophisticated subject, and even
students with some previous exposure may find they learn it much better seeing a new
presentation. In other words, some repetition is not a bad idea when learning subjects like
calculus.

The Director of the Special A program has told me that the Princeton Review books,
Calculus AB and Calculus BC have been used previously in the program. I plan to also
use these books. Let me say a few words about these texts. They are not calculus texts
in the usual sense, but rather they are designed to prepare American students for the
Mathematics Advanced Placement Exams in Calculus. Students who score well on these
standardized exams usually get college credit for some calculus at the beginning of their
American college careers. They also are able to begin college study with more advanced
mathematics classes. As books preparing students for exams, the Princeton Review texts
have many practice tests, many exercises, and detailed discussions of how to most effi-
ciently solve calculus problems of various types. But each book also has over 300 pages of
descriptive text material about the ideas and theory of calculus. I am most interested in
teaching these ideas to students. At the same time, there is no point in learning calculus as
an abstract subject, without also learning how the ideas allow students to solve problems
easily. The point is, it is important to emphasize understanding, rather than just mechani-
cal procedures for getting answers. For students who understand the ideas, the procedures
for solving problems make a lot more sense, and they are easier to remember and carry out
correctly.

I am very much looking forward to working with calculus students in the Beijing 2017
Special A summer program. In addition to the classroom course sessions, I hope to work
with individual students and small groups of students outside the class hours.



