AP CALCULUS - AB SYLLABUS


Course Overview
This course is a college level Calculus class.  It is designed to cover topics in a college level Calculus I course and prepare students for the AP Calculus AB test. All topics in the Calculus AB topic outline in the AP Calculus Course Description are covered.  Proper use of algebra skills and using correct processes to solve problems are reinforced throughout the course.  I derive many formulas so students understand their background and, hopefully, have a better understanding of their use.  My goal is for students to understand how to apply the correct Calculus to solve a problem and to be able to explain their answer using appropriate terminology. After the AP Exam I cover three to four topics that they will see in a Calculus II class in college.
Topic Outline
The following table is the topics covered in this class prior to the AP test.
	SECTION
	TOPICS
	TIMELINE

	1.1
	Functions and Analysis of Graphical Information
	1 Day

	1.2
	Properties of Functions; Domain and Range; Absolute Value Functions; Piecewise Functions
	1.5 Days

	1.3
	Graphing Functions on Calculators
	1 Day

	1.4
	Arithmetic Operations of Functions; Stretches and Compressions;  Translations;  Reflections;  Compositions; Symmetry;  Even and Odd Functions  
	1.5 Days

	1.5
	Review of Linear Functions; Equations of Lines; Slope and Angle of Inclination;  Slopes as Rates of Change; Uniform Rectilinear Motion, Direct Proportions
	2 Days

	1.6
	Families of Functions; Inverse Proportions;  Polynomial Functions; Rational Functions;  Algebraic Functions; Trigonometric Functions;
	2 Days

	 
	Curve Sketching
	1 Day

	2.1
	Limits Intuitively; Graphical Limits; Limits using Tables;  One-sided Limits; Two-Sided Limits; Asymptotes;  Notation for Limits;  
	2 Days

	2.2
	Computing Limits Approaching Constants; Basic Limits; Limits of Polynomials;  Indeterminate Forms;  Limits Involving Radicals;  Limits of Piecewise Functions;
	4 Days

	2.3
	Computing Limits approaching Infinities; Basic Limits;  Limits of Power Functions;  Limits of Polynomials;  Limits of Rational Functions;  Limits Involving Radicals  
	

	2.5
	Continuity - Point Continuity,  Interval Continuity, Continuity from the Left and Right, Piecewise Functions, Rational Functions, Polynomial Functions, Compositions, Points of Discontinuity,  Intermediate Value Theorem
	2.5 Days

	2.6
	Limits and Continuity of Trigonometric Functions - Squeeze Theorem
	2 Days

	3.1
	Slopes and Rates of Change, Tangent Lines and Secant Lines, Interpretations of Average and Instantaneous Rates of Change, Analyzing Graphs
	2 Days

	3.2
	Derivatives - Definition, Limit of the Difference Quotient, Notation, Equation of a Tangent Line, Non-differentiability, Continuity at points of Differentiability
	2.5 Days

	3.3
	Derivative Rules and Techniques - Constants, Powers, Constant Times a Function, Sums/Differences, Product Rule, Quotient Rule, Higher Order Derivatives, 
	2 Days

	3.4
	Derivatives of Trigonometric Functions - Basic Rules and some Applications
	2 Days

	3.5
	Chain Rule - Generalized Derivative Formulas
	1.5 Days

	 
	Derivatives using Calculators
	.5 Days

	3.6
	Implicit Differentiation - Explicit versus Implicit Function
	1.5 Days

	3.7
	Related Rates - Strategy, Drawings and Labels
	2 Days

	4.1
	Inverse Functions - Review Basics, Invertible Functions, Finding Derivatives of Inverse Functions
	1 Day

	4.2
	Exponential and Logarithmic Functions - Review basics, Limits
	1 Day

	4.3
	Derivatives of Exponential and Logarithmic Functions - Basic Rules and Composite Functions, Implicit Differentiation, Logarithmic Differentiation
	2 Days

	4.4
	Inverse Trigonometric Functions - Review Basics, Identities, Derivatives
	1 Day

	4.5
	L'Hopital's Rule and Indeterminate Forms - Process for 0 / 0, infinity / infinity, 0 times infinity, infinity minus infinity, Analyzing Growth of Exponential Functions
	2 Days

	5.1
	Analyzing Functions - Intervals of Increase and Decrease and Concavity, Definition, Analyzing the Derivatives, Sign Charts, Inflection Points, Analyze Functions Algebraically and Graphically
	2 Days

	5.2
	Relative Extrema - Relative Maximums and Minimums, Critical Numbers, Stationary Points, First and Second Derivative Tests, Analyze Functions Algebraically and Graphically
	2 Days

	5.3
	Graphing Functions - Graphs Include all Topics in 5.1, 5.2, Intercepts, and Asymptotes; Cusps, Vertical Tangents, Use Calculus to "explain", Compare to Calculator Generated Graph
	3 Days

	5.4
	Rectilinear Motion - Position, Velocity, and Acceleration Functions, Instantaneous Velocity and Speed, Speeding Up and Slowing Down, Motion of a Particle, Analyzing Position, Velocity, and Acceleration Graphs, Sketching Position, Velocity, and Acceleration Functions, Free Fall Problems
	2 Days

	5.5
	Absolute Maxima and Minima - Extreme Value Theorem (Closed Intervals), Infinite Intervals, Open Intervals
	2 days

	5.6
	Optimization Problems - Various Types, Strategies for Solving
	2.5 Days

	5.8
	Roles’ Theorem and Mean Value Theorem - Apply the Theorem and Sketch curve and results
	1 Day

	6.1
	The Area Problem - Antiderivative Method for Finding Areas
	1 Day

	6.2
	Indefinite Integrals - Antiderivatives, Notation, Basic Formulas, Properties, Integral Curves, Introduction to Differential Equations and Slope Fields
	3 Days

	6.3
	Integration by Substitution - u- Substitution Method, Less Apparent Substitutions, Using Calculators
	2 Days

	6.4
	Sigma Notation - Notation, Properties, Changing Limits, Summation Closed Form Formulas,  Area under a Curve (Limit of a Sum), Approximations and Exact Value of an Area under a Curve, Net Signed Area
	4 Days

	6.5
	The Definite Integral - Limit of a Riemann Sum, Regular Partitions, Definite Integral Notation, Properties of Definite Integrals, Approximate Area Under a Curve, Find Area Under a Curve Using Geometric Formulas
	2 Days

	6.6
	The First and Second Fundamental Theorems of Calculus - Evaluating Definite Integrals, Mean Value Theorem for Integrals, Evaluating the Derivative of a Definite Integral and Applications 
	3 days

	6.7
	Rectilinear Motion - Finding Position and Velocity Functions Given Acceleration Function, Uniformly Accelerated Motion, Derive Free-Fall Formulas, Integrating Rates of Change, Displacement and Total Distance Traveled, Analyzing Velocity Curves, Average Value of a Continuous Function
	2 Days

	6.8
	Evaluating Definite Integrals by Substitution - Process
	1.5 days

	7.1
	Area Between Two Curves - Sketches and Process, Top Minus Bottom, Right Minus Left
	2 Days

	7.2
	Volumes by Slicing, Discs, and Washers - Right Cylinders, Integrating Cross-Sectional Area, Solids of Revolution About the x-axis, y-axis, and other Horizontal and Vertical Lines
	4 Days

	9.1
	Differential Equations - Solutions, Initial Value Problems, Separation of Variables, Slope Fields
	2 Days
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Teaching Strategies
Most students in this course have taken accelerated Geometry, Algebra II, and Trigonometry.  They are comfortable with the quicker pace, expected work ethic, and challenging problems.  At the beginning of each chapter, I introduce the main subject giving them an overview of what they will be learning.  We talk about the major problems in Calculus at the appropriate times; finding the slope of a line tangent to a curve, finding the area of a general region,  finding maximum and minimum values of a function, and using position, velocity, and acceleration functions to describe motion.
Students take notes during our discussions and lectures.  I try to give them as much time as possible to work on problems in class, both individually and in small groups.  I try to prove many formulas and theorems. I think it is good for students to see this type of approach prior to college.  I pick proofs that I feel they will be able to follow and understand.  The book is very good a pointing out proofs that are “beyond the focus of this text”.  

I present material graphically and algebraically.  We often will look at graphs, tables, and equations and draw inferences from all three. We discuss their similarities in an attempt to help understand the current topic.  Limits, derivatives, and integrals are analyzed graphically, algebraically, and theoretically.  I do not test the students on the theoretical approach to limits but I do take time in class to talk about them.  Otherwise, students are tested on all three approaches.

We try to do many operations on our calculators.  For the test they must be able to plot a graph within an arbitrary window, find zeros of functions, calculate a numerical derivative at a point, and calculate the numerical value of a definite integral.  I encourage the students to use their calculators as a tool for analyzing a function, using it to give some insight to a problem if they are struggling to solve it.  Some of the quiz and test questions require a calculator to solve.  

Technology

A graphing calculator is required for this class.  I use a TI-89 overhead graphing calculator for presentations.  The students use TI-83, TI-84, TI-86, or TI-89 calculators.  In the past I have provided a calculator to a student, but generally all students come in to this class with a graphing calculator.  I also utilized various websites to demonstrate problems, such as revolving a plane region about an axis.
Classwork
Classes meet for 55 minutes, 5 days a week.  During class time we cover the day’s objectives, usually as a lecture and discussion.  This will include covering problems and discussing results.  I use an overhead calculator to show graphs, tables, and to demonstrate procedures.  Students should have their calculators with them every day in class.  Often, homework and assessments will require use of their calculators to solve problems and analyze functions.  We also take time to review over previous homework assignments and discuss any questions they may have.  Occasionally students are given time in class to work in small groups on assignments, solve problems, or work on short projects.  This gives them the opportunity for peer tutoring and practice at explaining calculus to others.
Homework

Homework is assigned daily and is expected to be completed by the next day.  There are some assignments that have extended due dates.  Student homework should be complete with algebraic work shown and written explanations or justifications when necessary.  Students are encouraged to work together in completing homework problems and if possible form small study groups.  While working together, students verbalize processes and explanations. This can reinforce a students understanding of concepts. Students are assessed on their homework by homework quizzes.  They have time to complete their work, ask questions, and edit their work prior to any homework quiz.
Assessments

Students are assessed by quizzes and tests.  The quizzes are more specific to skills, such as calculating limits, derivatives, and integrals, and demonstrating processes involved in these main topics.  The tests generally cover a chapter and are focused on problem solving and choosing the correct method or process for solving problems.  Students are often asked to justify or explain their results.  Their reasoning should be based on the calculus they used in order to answer the question and they should be able to write their explanations or justifications in sentence form.  I include multiple choice questions on some assessments so they are comfortable with that type of question on the AP Exam.  Some of the assessments are taken without use of a calculator.  
AP Exam Review

 For approximately three to four weeks prior to the exam we spend considerable amount of time in class focusing on the AP Exam.  We practice many of the free response questions from past exams and analyze the scoring rubrics.  Since providing justifications and explanations are always stressed at the AP conferences I attend, we practice writing those explanations and justifications as well. We practice multiple choice questions from released exams from 1998 and 2003.  Students also work on problems from a preparation work book by D&S Publishing.  Through all of these problems we review limits, derivatives, and integrals.  We review using our calculators to analyze functions, evaluate numerical derivatives, and evaluate definite integrals.
After the AP Calculus AB Exam
After the exam is completed I cover volumes using cylindrical shells, integration with partial fraction decomposition, and integration by parts including tabular integration by parts. Their final Exam only covers these topics after the AP exam.  I feel this gives them a good beginning to Calculus II in college.

