AP® Calculus AB

Course Overview

We cover everything in the Calculus AB topic outline as it appears in the AP® Calculus Course Description.  The primary textbook is Calculus:  Graphical, Numerical, Algebraic, 2003 edition by Ross Finney, Frank Demana, Bert Waits, and Daniel Kennedy.  The objectives for the course are that students will perform well on the AP Exam and have a firm foundation for future calculus courses.

Course Planner

Below is the outline of our AP Calculus AB course.

First Semester AP Calculus AB

	Section Numbers
	Topics
	Timeline

	1.1
	Slope and Linear Equations
	2 days

	1.2
	Functions and Graphs including Domain/Range
	2 days

	1.3
	Exponential Functions
	1 day

	1.4
	Parametric Equations
	1.5 days

	1.5
	Logarithmic Functions
	2 days

	1.6
	Trigonometric Functions
	2.5 days

	2.1
	Rates of Change and Limits
	2 days

	2.2
	Limits Involving Infinity
	2.5 days

	2.3
	Continuity
	1 day

	2.4
	Rates of Change and Tangent Lines
	2 days

	3.1
	Derivative of a Function
	2.5 days

	3.2
	Differentiability
	2 days

	3.3
	Rules for Differentiation
	2 days

	3.4
	Velocity and Other Rates of Change
	2 days

	3.5
	Derivatives of Trigonometric Functions
	2.5 days

	3.6
	Chain Rule
	3 days

	3.7
	Implicit Differentiation
	2 days

	3.8
	Derivatives of Inverse Trigonometric Functions
	2 days

	3.9
	Derivatives of Exponential and Log Functions
	2 days

	4.1
	Extreme Values of Functions
	2 days

	4.2
	Mean Value Theorem
	2 days

	4.3
	Relating the graph of f with f’ and f’’
	3 days

	4.4
	Modeling and Optimization
	4 days

	4.5
	Linearization and Newton’s Method
	2 days

	4.6
	Related Rates
	3 days


2nd Semester AP Calculus AB

	Section Numbers
	Topics
	Timeline

	5.1
	Estimating with Finite Sums
	3.5 days

	5.2
	Definite Integrals
	3.5 days

	5.3
	Definite Integrals and Antiderivatives
	3.5 days

	5.4
	Fundamental Theorem of Calculus
	3.5 days

	5.5
	Trapezoidal Rule
	3.5 days

	6.1
	Antiderivatives and Slope Fields
	2.5 days

	6.2
	Integration by Substitution
	2.5 days

	6.3
	Integration by Parts
	5 days

	6.4
	Exponential Growth and Decay
	3 days

	7.1
	Integral as Net Change
	3 days

	7.2
	Areas in the Plane
	4 days

	7.3
	Volumes
	5 days

	7.4
	Lengths of Curves
	3 days

	8.1
	L’Hopital’s Rule
	3 days

	8.2
	Relative Rates of Growth
	2 days

	8.3
	Improper Integrals
	4 days

	8.4
	Partial Fractions and Integral Tables
	4 days


Teaching Strategies

Our AP calculus students have come through our traditional mathematics program with their last class being Pre-Calculus.  Pre-Calculus was a rigorous class but the rigor is increased even more in the AP Calculus class.  Class time is generally comprised of going over homework problems and lecturing on new material.

Technology and Computer Software

We have an overhead TI-84 Plus to use for presentations.  All students have their own graphing calculator with the most common being the TI-83 or TI-84.  We spend a considerable amount of time exploring graphs either solving problems graphically or using to support our analytical answers.  Examples include using the numerical derivative and integral functions.  The ability to graph a numerical derivative is used when trying to find intervals where a function is increasing or decreasing along with finding intervals where a function is concave up or down.  Certainly we do all this by hand also but using the calculator allows us to explore functions that would prove too difficult to differentiate by hand.  We also use calculator programs to compute LRAM, MRAM, and RRAM with many more partitions than would be reasonable by hand.  This leads into the discussion of Riemann sums which leads to the concept of definite integrals.

Student Evaluation

Quarter grades are comprised of homework, quizzes, and test scores.  Homework accounts for 20% of the grade, quizzes are 30%, and tests are 50%.  Homework is collected at the end of each chapter to check for completion as well as occasional daily checks to ensure that students aren’t procrastinating.  There are typically 2 or 3 quizzes per chapter.  There is a chapter test at the end of each chapter.  The quizzes and tests involve a combination of multiple-choice questions and constructed response questions.  The semester grade will be the average of the two quarter grades.  As the time draws nearer to the AP Calculus exam, considerable time will be spent on practice exams.

Teacher Resources

Primary Textbook

Finney, Demana, Waits, Kennedy, Calculus:  Graphical, Numerical, Algebraic, New Jersey:  Prentice Hall, 2003.

Technology Resources

Teachers have access to a TI-84 overhead display unit.  Students are required to have a graphing calculator with TI-84 being the recommended choice.

Student Activities

Considerable time is spent throughout the course having students verbally explain their answers to ensure that they truly understand the concepts.  The textbook that we use contains many explorations where students must extend their knowledge and solve more complicated problems.  Students are also encouraged to use each other as resources and to help each other.  There is a large amount of “discussion” of calculus concepts that occurs both between teacher and student and also between students.

Students are also required to show all their work in written form so that their homework answers are justified.  Answers alone don’t cut it.  Students are taught to “say what you mean and mean what you say.”  At this level of mathematics, it’s extremely important that students are able to communicate answers precisely.  This includes using correct units and being able to interpret what their results mean in relation to the problem.

