AP Calculus AB
Syllabus

Course Overview

This course covers the topics outlined from AP Calculus Course Descriptions (a few more topics selected from Calculus BC, such as integration by parts and Newton’s method, are included).  Emphasis will be placed on comprehension of concepts over rigorous computations in order for full understanding of applications of the material to related subjects like science, health, and business.
Course Planner

During the summer, you as students are required to review their Pre-Calculus knowledge and familiarize themselves with the use of a graphing calculator.  The first week of class will be used to go over and review your summer assignments.  
The Topics for this course will be divided as follows:

Three Weeks:


Limits and Continuity



Rates of Change and Limits



Limits Involving Infinity



Continuity



Rates of Change and Target



Lines

Eight Weeks:

Derivatives



Derivative of a Function



Differentiability



Rules for Differentiation



Velocity and Other Rates of Change



Derivatives of Trigonometric Functions



Chain Rule



Implicit Differentiation



Derivatives of Inverse Trigonometric Functions



Derivatives of Exponential and Logarithmic Functions

Six Weeks:


Applications of Derivatives



Extreme Values of Functions



Mean Value Theorem
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Modeling and optimization



Linearization and Newton’s Method



Related Rates

Seven Weeks:


The Definite Integral



Estimating with Finite Sums



Definite Integrals



Definite Integrals and Antiderivatives



Fundamental Theorem of Calculus



Trapezoidal Rule

Five Weeks:

Differential Equations and Mathematical Modeling



Antiderivatives and Slope Fields



Integration by Substitution



Integration by Parts



Exponential Growth and Decay



Population Growth



Numerical Methods

Four Weeks:


Applications of Definite Integrals



Integral as Net Change



Areas in the Plane



Volumes



Length of Curves



Applications from Science and Statistics

Teaching Strategies


The first week of school will be used review Pre-Calculus material, which is contained in Chapter One, and graphing calculator techniques, which students should have familiarized themselves with and should have studied their manual.  Throughout the course, the use of graphing calculators will be incorporated in topics such as finding limits, calculating Riemann Sums, and finding intercepts.  We will use graphing calculators to do exploration activities and solve problems as required for problems of higher difficulty.  I will allow students to solve problems in various ways; analytically, algebraically, graphically, and verbally.

On a typical day, I will start the class off with a warm up activity based on recently covered material.  During these activities, students will begin working by themselves, then discuss with each other, and finally I wrap up the activities by having different students present their solutions on the board.  After the activity I will present new material with an interactive lecture.  At this time, students are free to ask questions and I will also frequently ask students to solve problems on the board.  There will also be a time for discussion with the whole class where students can present questions to each other and me.  This is very effective time where students will be exposed to the usage of mathematical terms and where they can begin to think analytically.  Also, I will use the released AP free response questions for students to work on communicating mathematical concepts and explaining solutions to problems both verbally and in written form.
Student Evaluation

Class work and homework represent 20% of the quarter grade, while quizzes and tests represent 80%.  The semester grade is composed by 75% which is from the three previous quarter grades and 25% from the final.

Student Activities

Limits: The goal of this activity is to help students understand the definition of a limit and whether it exists or not.  With the use of a graphing calculator, we will determine the existence of a function by testing values that are around the limit (ex: 0.1, 0.01, 0.001) to see if the function is approaching the limit value; we will perform both 1 sided and 2 sided tests.  This activity will allow students to concretely see whether a limit exits and also have a little glimpse on the intuition of why the properties of limits work.
Derivative of the Sine Function: The objective of this activity is to allow students to observe the unique relationship of the sine and cosine function.  They will be using their graphing calculators to graph sin(x) and find the NDER(numerical derivative of 
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) for sin(x).  It will be obvious that the graph of derivative of sin(x) is the graph of cos(x).  After seeing this graphically, the students will analytically solve and confirm that the derivative of sin(x) is cos(x) by the definition of a derivative.  The same procedure will be performed for cos(x).
Riemann Sum: The purpose of this activity is to teach students the conceptual meaning of an integral and how to estimate the area under a curve.  Using the Left-hand, Right-hand, and Midpoint Rectangular Approximation Method, we will compute the area under a curve by hand.  With the aide of downloaded programs in graphing calculators, we can observe and compare the results of the different methods.  Students can now critically analyze and explain which method yields better results for which curves.  
Volumes: The intention of this activity is to introduce the Washer and Cylindrical Shells methods and help students visually see how the volume of a figure is calculated.  For this activity we will be using Play-Doh to form solid figures which represent the shape of the 3-D object.  This will help students to see how a particular region revolves around a line to form a corresponding shape.  These figures will then be cut open for students to see what cross sections are, which will help them determine which method to use.

Trapezoid Rule: This activity will be performed in the same manner as the Riemann Sum activity.  The reason for this activity is to compare the Trapezoid rule with the different Rectangular Approximation Methods.  
Interception of Curves:  This activity will have students find the area between two curves.  For certain curves, it is difficult to find their interception, thus this activity will teach students how to find interceptions with and how to store values in their calculators.  
Slope Fields: The purpose of this activity is to help students graph solution curves without having to solve differential equations.  This will help them visualize solution curves and solve initial value problems.  For this activity each student will get a slip of paper with a different coordinate point written on it and I will announce a differential equation.  Then each student must figure out the slope and plot their own short line segment on the board which will create a large slope field.  It will be evident when a student has miscalculated the slope since the slope field should be smooth.  Then we will use the graphing calculator to check our slope fields.  
Resources

Textbook

Finney, Demana, Waits and Kennedy.  

Calculus-Graphical, Numerical, Algebraic.  Menlo Park: Scott-Foresman Addison-Wesley. 1999.
Additional Resources
Hockett, Shirley O. and Bock, David.


Barron’s AP Calculus.  Hauppauge, New York: Barron’s Educational Series Inc.

Kahn, David S.


The Princeton Review AP Calculus AB & BC Exams.  New York: Random House, Inc.
Technology

Students will be using graphing calculators and using computers.  We will be using the AP central website, the website of different Universities, and other relevant websites to do additional research.
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