AP Calculus AB
Mission Statement

The mission of the Mulvane Public Schools is to prepare all students with academic and life skills while respecting the diverse social, educational, and cultural characteristics of each individual student.

Course Description 
Calculus is intended for students who have a thorough knowledge of college preparatory mathematics.  The study of calculus involves three stages: the limit process, differentiation, and integration.  The curriculum for this course is intended to prepare the student for the advanced placement Calculus AP Exam, which is administered in May.
Technology

We will use a Texas Instruments TI-89 Titanium graphing calculator in class regularly.  A classroom set of these calculators will be provided to the students.

The use of the calculator will enhance the students understanding of concepts through:

· Problem exploration

· Utilizing the graphing capabilities to analyze functions

· Solving equations numerically

· Analyzing and interpreting results

· Use Calculus functions of the calculator to verify solutions

· Program writing

· Exploring limits

The Balanced Approach to Mathematics

A four-tiered approach exists within mathematics to help students better understand the concepts presented during their studies.  The following list describes the four-tier approach:

· Numerical analysis (data points are known, but not an equation)
· Graphical analysis (the graph is known, but not an equation)

· Analytical analysis (equation and variable manipulation)

· Verbal/written methods (free-response problems and written understanding of the student’s thinking in the problem) 
Primary Textbook

Finney, Ross L., Franklin D. Demana, Bert K. Waits, and Daniel Kennedy.  Calculus- Graphical, Numerical, Algebraic.  3rd ed.  Pearson Prentice Hall, 2007.

AP Calculus AB Course Outline
Unit 1: Precalculus Review (2-3 Weeks)

A. Lines

1. Slope as rate of change

2. Parallel and perpendicular lines

3. Equations of lines

B. Functions of Graphs

1. Functions

2. Domain Range

3. Composite Functions

4. Even/Odd Functions

5. Functions Defined in Pieces

C. Exponential Functions
1. Growth and decay

2. The number e
3. Applications of growth and decay models

D. Functions and Logarithms
1. One-to-one functions

2. Inverse functions
3. Logarithm functions

4. Properties of logarithms

E. Trigonometric Functions

1. Graphs of trigonometric functions

2. Periodicity

3. Trigonometric transformations

4. Inverse trigonometric functions

Unit 2: Limits and Continuity (3 Weeks)

A. Rates of Change and Limits

1. Average and instantaneous speed
2. Limit Properties

3. One-sided and two-sided limits

4. Sandwich theorem

B. Limits Involving Infinity
1. Finite limits

2. Infinite limits

3. End behavior models

C. Continuity
1. Continuity at a point

2. Continuous functions

3. Discontinuity

i. Removable

ii. Jump discontinuity

iii. Oscillating discontinuity

4. Intermediate value theorem

D. Rate of Change
1. Average rate of change

2. Tangent to a curve
3. Normal to a curve

4. Slope of a curve

Unit 3: Derivatives (5 Weeks)

A. Derivative of a Function

B. Differentiability

1. Local Linearity
2. Differentiability and Continuity

3. Numeric derivatives and the calculator

4. Intermediate value theorem (derivatives)

C. Rules for Derivatives

D. Velocity and Rates of Change

E. Trigonometric Derivatives

F. Chain Rule

G. Implicit Differentiation

1. Higher-order derivatives

2. Power rule

H. Inverse Trigonometric Derivatives
I. Exponential and Logarithmic Derivatives

Unit 4: Applications of Derivatives (4 Weeks)

A. Extreme Values of Functions
1. Relative extrema

2. Global extrema

B. Mean Value Theorem
1. Increasing and decreasing functions

C. Analysis of First and Second Derivative Graphs
1. First derivative test

2. Critical points

3. Second derivative test

4. Concavity

5. Points of inflection

D. Optimization problems

E. Linearization models

F. Related Rates

Unit 5:  The Definite Integral (3 Weeks)

A. Estimating with Finite Sums

1. Rectangular approximation method (R.A.M.)

B. Definite Integrals
1. Riemann sums

2. Integrals on the calculator

C. Definite Integrals and Antiderivatives
1. Average value of a function

2. Mean value theorem (integrals)

D. Fundamental Theorem of Calculus
E. Trapezoidal Rule

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

A. Slope Fields and Euler’s Method
B. Antidifferentiation by Substitution

1. u-substitution

C. Antidifferentiation by Parts

1. Product rule for integration

2. Tabular method

D. Exponential Growth and Decay
E. Logistic Growth
Unit 7:  Applications of Definite Integrals (3 Weeks)

A. Integral as Net Change

B. Areas in the Plane

1. Area between curves

2. Area enclosed by intersecting curves

C. Volumes

1. Volumes of solids with known cross sections
2. Disk method

3. Shell method

D. Lengths of Curves
The outlined schedule allows 4-6 weeks for flexibility within teaching and to accommodate for student pacing of the concepts.

Three weeks are allotted for practicing free-response and multiple choice questions from the AP Calculus Released Exams.  Students will work in groups of two to four to complete three free-response questions and then they will present one solution to the class. Each group will have a different problem they will present orally and all groups will have to submit their written responses before the presentations begin.  Students will be encouraged to ask questions at the end of the presentations to help the groups rethink their verbal explanations.  This will be done at least twice throughout the year as the questions fit with the topics we have covered.  We will also have open discussions as we discover new topics and review items previously learned.  Students are encouraged to ask questions and to help in the explanation of all topics.  The multiple choice questions will be given towards the end of April to see where the students need to get some extra review before the AP exam.  
Grading:
Tests will account for 70% of the total AP Calculus grade.  No retakes will be made available.  Test scores will be curved as a class to match expectations for the AP Calculus test. Quizzes will account for 5% of the total grade. There will be a quiz on Monday over the topics covered the week previous.  Homework will be assigned each section we cover.  All homework assigned during the week will be due on Monday the following week.  During the week it is assigned there will be presentations of certain problems.  Each student will have to present 5 homework problems at the board each quarter.  Homework counts as 15% of the total grade, 5% of that total is the presentations.  The last 10% will be practice AP style questions.  These will be done as group work and will also have presentation requirements.
