AP CALCULUS AB SYLLABUS
CATHOLIC CENTRAL HIGH SCHOOL

MARCIA ROTH, RM 315
I. GOALS OF AP CALCULUS*
1. Students should be able to work with functions represented in a variety of ways:  graphical, numerical, analytical, or verbal.  They should understand the connections among these representations.

2. Students should understand the meaning of the derivative in terms of a rate of change and local linear approximation and should be able to use derivatives to solve a variety of problems.

3. Students should understand the meaning of the definite integral both as a limit of Riemann sums and as the net accumulation of a rate of change and should be able to use integrals to solve a variety of problems.

4. Students should understand the relationship between the derivative and the definite integral as expressed in both 
5. parts of the Fundamental Theorem of Calculus.

6. Students should be able to communicate mathematics both orally and in well-written sentences and should be able to explain solutions to problems.

7. Students should be able to model a written description of a physical situation with a function, a differential equation, or an integral.

8. Students should be able to use technology to help solve problems, experiment, interpret results, and verify conclusions.

9. Students should be able to determine the reasonableness of solutions, including sign, size, relative accuracy, and units of measurement.

10. Students should develop an appreciation of calculus as a coherent body of knowledge and as a human accomplishment.

*taken from The AP Calculus Course Description for May2004-2005 by the College Board.
II. MATERIALS

1. Pencil

2. Notebook

3. Folder

4. Text:  Calculus:  Graphical, Numerical, Algebraic by Finney, et. al
5. Graphing Calculator
III. GRADING POLICIES

A. ASSIGNMENTS

Like any sport or discipline, excellence in mathematics comes from practice and learning from mistakes.

Homework may be checked for completion or collected and graded.  Full credit for completion is earned when students:

1. Turn in work at the beginning of the period

2. Show that every problem assigned has been attempted

3. Show evidence of correct procedure

Late assignments will be accepted one day late for partial credit.

Absenteeism:  If a student is absent for a legitimate reason (see “excused absences” in the student handbook), s/he may make up tests, quizzes, and assignments during the week the student returns to school.  Bi-weekly assignment sheets will be provided to students so those who are absent will have advance notice of their assignments.  The student is responsible for meeting with the teacher about makeup arrangements.

B. GRADES

The grade a student earns will be calculated based on:

75%:  Points percentage—tests, quizzes, projects, extra credit

25%:  Homework average—completion and graded homework

Participation:  All students will have chances to participate in various ways.  At the end of the nine weeks, borderline grades may be raised one point to the next highest grade if the student has shown extra effort by participating in class.

IV. TOPICAL OUTLINE, BY QUARTERS

A. FIRST QUARTER
1. Chapter 1:  Prerequisites for Calculus

2. Chapter 2:  Limits and Continuity

a) Analysis of graphs—limits, understanding asymptotic behavior

b) Calculating limits using algebra

c) Estimating limits from graphs or tables of data

d) Using end-behavior models to compare relative magnitudes of functions and rates of change:  for example, contrasting polynomial, exponential, and logarithmic growth
e) Understanding continuity in terms of limits

f) Geometric understanding of graphs of continuous functions (Intermediate Value Theorem)

3. Chapter 3: Derivatives

a) Derivative in geometric, numeric, analytic, and rate-of-change concepts

b) Derivative defined as the limit of a difference quotient

c) Slope of a curve at a point, including vertical tangents and points at which there are no tangents

d) Tangent line to a curve at a point and local linear approximation

e) Instantaneous rate of change as the limit of average rate of change

f) Approximate rate of change from graphs and tables of values

g) Relationship between differentiability and continuity

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

i) Knowledge of derivatives of polynomial and other power functions 

j) Use of chain rule and implicit differentiation in computation of derivatives

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

l) Basic rules for the derivatives of sums, products, and quotients of functions

m) Knowledge of derivatives of trigonometric and inverse trig functions

n) Knowledge of derivatives of exponential and logarithmic functions

B. SECOND QUARTER:  
1. Chapter 4:  Applications of Derivatives

a) Corresponding characteristics of graphs of f and f’
b) Relationship between the increasing and decreasing behavior of f and the sign of f’
c) The Mean Value Theorem and its geometric consequences

d) Equations involving derivatives—Verbal descriptions translated into equations involving derivatives and vice versa

e) Corresponding characteristics of f, f’, and f’’
f) Relationship between concavity of f  and the sign of f’’
g) Points of inflection as places where concavity changes

h) Geometric understanding of graphs of continuous functions (Extreme Value Theorem)

i) Comparing relative magnitudes of functions and rates of change 

j) Analysis of curves, including the notions of monotonicity and concavity

k) Optimization, both absolute (global) and relative (local)

l) Modeling rates of change, including related rates problems

2. Chapter 5: The Definite Integral

a) Concept of a Riemann sum over equal subdivisions

b) Computation of Riemann sums using left, right, and midpoint evaluation points

c) Definite integral as a limit of Riemann sums

d) Numerical approximation to definite integrals using Riemann sums and the Trapezoidal Rule, when functions are represented algebraically, graphically, or by table of values

e) Use of the Fundamental Theorem to evaluate definite integrals

f) Use of the Fundamental Theorem to represent a particular antiderivative, and the analytical and graphical analysis of functions so defined

g) Antiderivatives following directly from derivatives of basic functions 

C. THIRD QUARTER:  
1. Chapter 6:  Differential Equations and Mathematical Modeling

a) Basic properties of definite integrals—for example, additivity and linearity

b) Geometric interpretation of differential equations via slope fields and the relationship between slope fields and solution curves for differential equations.

c) Antiderivatives by substitution of variables, including change of limits for definite integral
d) Finding specific antiderivatives using initial conditions, including applications to motion along a line

e) Solving separable differential equations and using them in modeling—in particular, studying the equation y’ = ky and exponential growth

2. Chapter 7:  Applications of Definite Integrals

a) Definite integral of the rate of change of a quantity over an interval interpreted as the change of the quantity over the interval

b) Applications of integrals such as:
i.  finding area of a region

ii.  finding volumes of solids with known cross-sections

iii.  average value of a function

iv.  distance traveled by a particle along a line

D. FOURTH QUARTER:  
1. Mixed Review and Enrichment for AP Exam

2. AP-Style Timed Practice Tests

3. AP EXAM:  2nd week in May

4. Special Projects and/or Supplemental Topics

