Advanced Placement Calculus (AB)

Course Syllabus — Spring 2010

Mr. Meyer

Prerequisites: B/89 in Pre-calculus and/or approval of Departrn@mair

Text: Calculus, Early Transcendental Functions, Fouditiéh, Ron Larsen, Robert P.
Hostetler, and Bruce H. Edwards, Boston: Houghtaifli Company, 2007.

Course Overview

Students are taught with the primary goalrafarstanding calculus concepts. This is
done first by using concrete models whenever féasdspecially when
introducing topics such as related rates, volunieswmlution, and volumes having
known cross sections. Visual representation otepts is the second step, especially by
extensive use of the graphing calculator, an irtiggart of the course. It is used in class
daily, primarily to graph functions, find zeros antercepts of functions, evaluate
derivatives at a specific point, and evaluate defimtegrals. Each student is required to
have his own graphing calculator (TI-83 or TI-89alculator Labs learned at
workshops, from other teachers, and from seveitalighed resources, are integrated into
each unit. This calculator effort is used to h&tlpdents develop an intuitive feel for
concepts before they are approached analyticakyttird step in the learnimqggocess.

It is expected that every student will be gssful on the AP Calculus ABxam in
May. Throughout the year, homework problems, cesiwities, andests include
guestions from old AP examinations. The mid-cewsamination is madgp entirely
of test items from old AP tests or items writterAIR format. The last twaveeks of the
course is devoted to students working on old ARvexaandinally a practice exam.

Rule of Four

From the beginning, students are taught usiadrule of four”, and are assigned
problems presented graphically, numerically, anzdjtyy, and verbally. frequently
supplement the primary textbook, which emphasipasytical methodswith problems
requiring students to produce solutions using nicabmethodsand tabular data,
graphicalinterpretation®f various graphs, and well-written, verlpadtification of
solutions in complete sentences, to give them gp®dunity to communicate their
reasoning process in words, using proper math terlogy and notation. Additionally,
the connections between these representationspiasizedThe key objective is for
students to be able to explain their answers bwstgptheir work and justifying their
responses in writingn selected homework, quizzes and te3tse written justification is
expected to be a clear explanation of their sahgtio well-written, complete sentences,
being specific, avoiding the use of pronouns, aitbout any calculator notation. These
practices are in consonance with articles publisiredP Central that provide examples
of acceptablevording.

Materials:

Students are required to bring to each class #tbdek, pencils, paper, a 3-ring
loose-leaf binder notebook divided into four sewsidor notes, homework, handout
problems from past A.P. exams, test correctiond,aagraphing calculator. The TI-83/84
calculators are preferred. Students with othertyrapcalculators must become
familiar with the instruction manual. Calculatoraymot contain games. Students who
play games on their calculators during class tirehave their calculators turned over to
the Math Department Chair who will return the cédtor after a conference with the




student and/or his/her parent.
Assignments:

Homework will be assigned daily, and most ofterlexied the next day.
Assignments submitted later than scheduled willogaccepted and a grade of zero
will result. Each problem should be completed vailhsteps clearly shown.

Evaluation:

Tests routinely will be given throughout each gearHomework and quizzes will
account for 30% of the weekly grade. Tests willaost for the remaining 70%. Weekly
grades are cumulative and will account for 80%amfhequarter grade with the
cumulative mid-term/final exam accounting for tleenaining 20%. The average of both
quarters’ grades will determine the final coursadgx.

Make-up Work: For absences of fewer than three acagmic days -All homework

due during the period of absence will be submitiedn return to class. Missed tests and
quizzes will generally be made after school on the designated make up &ay.

longer, unplanned absences Students will submit a written timetable for thekeap

of missed work. Failure to meet the timetable vaBult in a grade of zero being
assigned for that particular piece of homeworkzgar testFor extended planned
absences -Students are responsible for determining, commgetind submitting all
assignments due during the absemger to their departure unless other

arrangements have been made with me.

PCHS Honor Code:

Students will adhere to the Honor Code. Studeratg work cooperatively on
homework problems. This includes giving and reiogjexplanations of problems and
concepts, helping each other to spot mistakescanmgbaring answers and
methodologies. It does not include mindless capwindictating solutions.

Advice for Being Successful:

. Take notes; use them in doing homework;

. Be prepared for class; do the homework assigdedtify difficulties.

. Ask questions in class; expect to be questigoedself.

. Always use proper math symbols, vocabulary,tandinology.

. Seek special help from me promptly if total désnhoccurs.

. Get notes from another student if an unforesdsence occurs.

. Notify me well ahead of time for planned absence

. Expect to be engaged in the learning process;talbigel of intellectual curiosity is
expected and encouraged.

9. Stay on schedule!

Course Outline:

Unit 1 — Limits and Their Properties

* An introduction to limits: an intuitive understand of the limitprocess
» Using graphs and tables of data to determinedimit

* Properties of limits

* Algebraic techniques for evaluating limits

» Continuity and one-sided limits

» Geometric understanding of the graphs of contisufaactions

* Intermediate Value Theorem
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* Infinite limits

* Using limits to find the asymptotes of a function

Unit 2 — Differentiation

» Zooming-in activity and local linearity

» Understanding the derivative: graphically, numahcand analytically

» The derivative, tangent lines, and slope

» Approximating rates of change from graphs andeabf data

» The derivative as the limit of the average ratel@nge, an instantaneous rate
of change, the limit of the difference quotientddhe slope of a curve atpaint
* The meaning of the derivative-translating verleddtiptions into equations
and vice-versa

* The relationship between differentiability and touity

* Functions that have a vertical tangent at a point

* Functions that have a point on which there isamgént

* Basic differentiation rules (power, product, anmtient rules) and rates of
change, for basic functions including power funesipnatural exponential
functions and trigonometric functions

* Instantaneous and average rates of change

* Position functions, velocity, and acceleration

* Higher order derivatives

* The chain rule

» The natural logarithmic function and differentaati

» Differentiation of exponential functions and logiamic functions having
bases other than e

* Implicit differentiation

* Derivatives of inverse functions

» Derivatives of inverse trigonometric functions

* Related rates problems

» Graph relationships for f, f', and f”

Unit 3 — Applications of Differentiation

» Extrema on an interval and the Extreme Value Tér@othis includes
justifying points of relative extrema using propesithematical terms as
published on AP Central, and doing so in well-venttcomplete sentences.
* Rolle’s Theorem and the Mean Value Theorem, aait geometric
consequences, that must be communicated by studleatssessments in
complete well-written sentences.

* Increasing and decreasing functions and the Besivative Test

» Concavity and its relationship to the first ands®l derivatives

» Second Derivative Test

* Limits at infinity

» Horizontal and slant asymptotes

* A summary of curve sketching-using geometric amaldic information asvell as
calculus to predict the behavior of a function

» More relating the graphs of f, ', and "



» Optimization (Max/Min) problems including both ative and absolutextrema

» Tangent line to a curve, differentials, and lingpproximations

* Application problems including position, velociggceleration, and rectilinearotion

Unit 4 — Integration

* Anti-derivatives and indefinite integration of pexmfunctions, trigopnometric
functions, natural exponential functions, andanential functions havinigases other
than e

 Anti-derivatives resulting in particular solutiobg using initial conditions

* Basic properties of the definite integral

» Area under a curve and area of a region

* Meaning of the definite integral, that must be camicated by students on

assessments in complete well-written sentences

* Definite Integral as a limit of Riemann sums

» Riemann sums, including left, right, and midp@ams

» Trapezoidal sums, and the Trapezoidal Rule

» Use of Riemann sums and trapezoidal sums to appate definite integrals
of functions that are represented graphicalty amalytically

» Use of the Fundamental Theorem to evaluate definiegrals

* The Mean Value Theorem for Integrals and the aeexalue of a function

» Second Fundamental Theorem of Calculus

* Integration by substitution including the natugaponential function

» The natural logarithmic function: integration

* Inverse trigonometric functions: integration

Unit 6 — Differential Equations

» Use of slope fields to interpret a differentiabatjon geometrically

» Drawing slope fields and solution curves for dietial equations

» Using separation of variables to solve differdrgguations

* Applications of differential equations in exporiaht
growth and decay problems

Unit 6 — Applications of Integration

» The integral as an accumulator of rates of chawbeh must be

communicated by students on assessments in comy#éterritten sentences

 Area of a region between two curves

* Volume of solids of revolution

 Volume of a solid with known cross sections

Classroom rules:

1. Come to class prepared.

2. Be in your seat with notebook open when the tardydil rings.

3. Show respecto me and to your classmatesrint talking when | am teaching or
another student is responding. If you wish to Bpesise your hand (you will be
recognized) before speaking.

4. Use “Please”, “Thank You”, “Excuse Me”, “Pardon”, etc.

5. Have a Winning Attitude! Let’s have success!



