AP Calculus AB Course Outline

Unit 1: Pre-Calculus Review (2-3 weeks)

A. Lines

1. Slope as rate of change

2. Parallel and perpendicular lines

3. Equations of lines

B. Functions and Graphs

1. Functions

2. Domain and Range

3. Families of function

4. Piecewise functions

5. Composition of functions

C. Exponential and Logarithmic Functions

1. Exponentials Growth and Decay

2. Inverse functions

3. Logarithmic Functions

4. Properties of logarithms

D. Trigonometric Functions

1. Graphs of basic trigonometric functions

a. Domain and Range

b. Transformations

c. Inverse Trigonometric Functions

2. Applications

Units 2: Limits and Continuity (3 weeks)

A. Rates of Change

B. Limits at a Point

1. Properties of limits

2. Two-Sided

3. One-Sided

C. Limits Involving Infinity

1. Asymptotic Behavior

2. End Behavior

3. Properties of Limits

4. Visualizing Limits

D. Continuity

1. Continuous Functions

2. Discontinuous Functions

a. Removable discontinuity

b. Jump Discontinuity

c. Infinite Discontinuity

Units 3: The Derivative (5 weeks)

A. Definition of the Derivative

B. Differentiability

1.   Local Linearity

2.   Numeric derivatives using the calculator

3.   Differentiability and continuity

C.  Derivatives of Algebraic Functions

D.  Derivatives Rules when combining functions

E. Applications to Velocity and Acceleration

F. Derivatives of Trigonometric Functions

G. The Chain Rule

H. Implicit Derivatives

1. Differential Method

2. y’ Method

I. Derivatives of Inverse Trigonometric Functions

J. Derivatives of Logarithmic and Exponential Functions

Unit 4: Applications of the Derivative (4 weeks)

A. Extreme Values

1. Local (relative) extrema

2. Global (absolute) extrema

B. Using the Derivative

1. Mean Value Theorem

2. Rolle’s Theorem

3. Increasing and Decreasing Functions

C. Analysis of Graphs using the first and second derivatives

1. Critical Values

2. First Derivative Test fir Extrema

3. Concavity and Points of Inflection

4. Second Derivative Test for Extrema

D. Optimization Problems

E. Linearization Models

F. Related Rates

Unit 5: The Definite Integral (3 weeks)

A. Approximating Areas

1. Riemann Sums

2. Trapezoidal Rule

3. Definite Integrals

B. The Fundamental Theorem of Calculus (part 1)

C. Definite Integrals and Anti-Derivatives

1. The Average Value Theorem

D. The Fundamental Theorem of Calculus (part 2)

Unit 6: Differential Equations and Mathematical Modeling (3-4 weeks)

A. Anti-Derivatives

B. Integration using u-substitution

C. Separable Differential Equations

1. Growth Decay

2. Slope Fields

3. General Differential Equations

Unit 7: Applications of Definite Integrals (3 weeks)

A. Summing Rates of Change

B. Particle Motion

C. Areas in the Plane

D. Volumes

1. Volumes of solids with known cross sections

2. Volumes of solids of revolutions

a. Disk Method

b. Shell Method

This schedule leaves 4-6 weeks for flexibility with teaching and learning.

Major Textbook

Stewart, James. Calculus, 5th ed. Pacific Grove, Calif.: Brooks/Cole


Publishing Company, 2003

