AP( Calculus AB Syllabus


Purpose
The AP Calculus AB course is designed to prepare students for success on the Calculus AB exam. This course is also designed to prepare students for a college level mathematics curriculum and successful completion of the next appropriate level of Calculus.

Curricular Requirements

Overview
The Calculus AB course covers all curricular requirements outlined in the AP( Calculus AB Course Description found on the AP( Calculus AB Home Page. The class meeting time consists of five 50 minute periods per week. Homework is assigned daily and is checked and/or graded on scheduled dates. The solution to each assigned problem is explained by the students with support from the teacher when necessary. [C3] [C4] [C5] A problem set, which may include an extension of topics covered and/or appropriate applications, is assigned weekly. The problem sets consist of questions comparable to those found in the free response section of previously released exams. The students are expected to collaborate and use outside resources in order to successfully complete each problem set. [C3] [C4] [C5] A quiz is given every Friday. Each quiz includes multiple choice problems comparable to actual Calculus AB Exam problems. The students are given a specified time limit for each quiz which correlates to 1 to 3 minutes per question. The purpose of the time limit is to prepare the students for the timing constraints of the Calculus AB Exam. In additional assessment is given at the conclusion of each chapter or unit. This test consists of both multiple choice and free response questions and is given in two parts. One part consisting of questions that requires the use of a graphing calculator [C5], and a second part for which the use of a calculator is not allowed. The students must complete the test in 50 minutes.

Course Outline
The following is an outline of our AP Calculus course including the sequence of topics and a timeline. It includes all curricular requirements as outlined in the AP Calculus AB Course Description. [C2]
	*Prerequisites for Calculus (Chapter 1)

	Students review precalculus materials and submit assignments online beginning one month prior to the start of the school year.

	SECTION
	TOPIC
	# OF DAYS

	1.1
	Lines
	summer

	1.2
	Functions and Graphs
	summer

	1.3
	Exponential Functions
	summer

	1.4
	Parametric Equations
	summer

	1.5
	Functions and Logarithms
	summer

	1.6
	Trigonometric Functions
	summer

	* Studied in depth within Precalculus curriculum
	 

	
	
	

	Limits and Continuity (Chapter 2)

	SECTION
	TOPIC
	# OF DAYS

	2.1
	Rates of Change and Limits
	4

	2.2
	Limits Involving Infinity
	2

	2.3
	Continuity
	2

	2.4
	Rates of Change and Tangent Lines
	2

	 
	 
	Total: 10

	
	
	 

	Derivatives (Chapter 3)

	SECTION
	TOPIC
	# OF DAYS

	3.1
	Derivative of a Function
	2

	3.2
	Differentiability
	2

	3.3
	Rules for Differentiation
	2

	3.4
	Velocity and Other Rates of Change
	4

	3.5
	Derivatives of Trigonometric Functions
	2

	3.6
	Chain Rule
	3

	3.7
	Implicit Differentiation
	3

	3.8
	Derivatives of Inverse Trigonometric Functions
	2

	3.9
	Derivatives of Exponential and Logarithmic Functions
	2

	 
	 
	Total: 22


	Applications of Derivatives (Chapter 4)

	SECTION
	TOPIC
	# OF DAYS

	4.1
	Extreme Values of Functions
	3

	4.2
	Mean Value Theorem
	3

	4.3
	Connecting f' and f" with the Graph of f
	3

	4.4
	Modeling and Optimization
	4

	4.5
	Linearization and Newton's Method
	2

	4.6
	Related Rates
	5

	
	
	Total: 20

	
	
	

	The Definite Integral (Chapter 5)

	SECTION
	TOPIC
	# OF DAYS

	5.1
	Estimating with Finite Sums
	3

	5.2
	Definite Integrals
	3

	5.3
	Definite Integrals and Antiderivatives
	4

	5.4
	Fundamental Theorem of Calculus
	4

	5.5
	Trapezoidal Rule
	3

	
	
	Total: 17

	
	
	

	Differential Equations and Mathematical Modeling (Chapter 6)

	SECTION
	TOPIC
	# OF DAYS

	6.1
	Antiderivatives and Slope Fields
	3

	6.2
	Integration by Substitution
	3

	6.3
	Integration by Parts
	4

	6.4
	Exponential Growth and Decay
	2

	6.5
	Population Growth
	2

	6.6
	Numerical Methods
	3

	
	
	Total: 17

	
	
	

	Applications of Definite Integrals (Chapter 7)

	SECTION
	TOPIC
	# OF DAYS

	7.1
	Integral as Net Change
	4

	7.2
	Areas in the Plane
	5

	7.3
	Volumes
	5

	
	
	Total: 14


Teaching Strategies
The AP Calculus topics are introduced to the students through lectures, notes, student activities, teacher guided activities, and interactive lessons. 

The textbook incorporates the use of a graphing calculator for solving problems, experimenting, interpreting results, and supporting conclusions within each section. I also use the graphing calculator as a teaching tool quite extensively, specifically to confirm the results and/or conclusion of an analytical investigation. [C5] 

Other technology used within the curriculum includes a SMARTBoard in the classroom, and TI SmartView, and AdvancedGrapher software available on all school computers. 
Student Activities
Slope of a curve

When introducing the students to the idea of the slope of a curve at a point I use the AdvancedGrapher software to graph a function on the SMARTBoard. Then using the software I graph the tangent to the curve at a point. Next I turn the activity over to the students asking them to prove (graphically) that the slope of the tangent line and the slope of the curve are the same at the indicated point. Through discussion the students eventually will decide to zoom in on the curve at the given point. This leads to the visual proof of the concept of local linearity and the slope of a curve at a point. [C3] [C4] [C5]
Relating f,f’, and f”
After the completion of section 4.3 I engage the students in a group activity that requires their ability to interpret functions graphically, numerically, and analytically while challenge them to do so in a verbal context. The activity involves the graph of several different functions and the graph of their first and second derivatives. There is also an analytical description of each function and subsequent derivatives. Furthermore, each function and its derivatives have a numerical analysis. Each graph, analytical description, and numerical analysis is on separate sheets of paper. Thus each function is described on nine separate sheets. [C3]
We begin the activity by passing out one of the nine sheets to each student for three functions. For the initial round the students are permitted to both read and look at each others sheets. The students must create three sets of nine. Each set must include the nine sheets associated with a particular function. [C4]
Next the students are given the nine sheets for three additional functions. For this round the students must complete the same task without looking at each others sheets. All descriptions and interpretations must be done verbally. [C3][C4]
Textbook Explorations
Throughout the textbook used in our AP Calculus class there are a number of concept builders labeled as Exploration. A section may not have an Exploration or could have up to as many as three or four, and many of these explorations involve the use of the graphing calculator.
At the completion of an Exploration activity we then build upon upon the concept or continue with an exploration of our own. For example, in section 3.4, Exploration 2 and Exploration 3 teaches the students how to model horizontal and vertical motion on the graphing calculator by using parametric equations. [C5] Following the explorations I then ask the students to create a model of their own for both types of motion. Using the TI SmartView calculator and the SMARTBoard the students present their models to the class, and we choose a few of them to use for further investigating the relationship between motion, velocity, and acceleration. [C4]
We also complete many other activities throughout the course that are built upon these textbook Explorations.

Review, Evaluation, and Exam Preparation
After the students return from spring break we begin an intense review of all the concepts. This is followed by a 2-3 week evaluation of the students which involves each student completing AP free-response questions and AP type multiple-choice questions collaboratively as in class and homework assignments as well as individually as a quiz. [C4] This is used as an evaluative tool to analyze the students’ strengths and help them to further develop any weaknesses. It also serves as a preparation for the AB Exam. At the conclusion of the evaluation period we take a “field trip” to the local college campus where I administer a practice exam for the students. I then grade this exam using resources from AP Central(. The students are given their “AB Exam” score and we spend 2-3 days reviewing the practice exam. 

Primary Textbook
Finney, Ross L.; Demana, Franklin D.; Waits, Bert K.; Kennedy, Daniel, Calculus-Graphical, Numerical, Algebraic, Prentice Hall, 2003, 1st edition

Additional Resources
Lifshitz, Maxine; Green, Martha, AMSCO’s AP Calculus AB/BC Preparing for the Advanced Placement Examinations, Amsco School Publications, Inc., 2004

Websites: http://www.jtaylor1142001.net/index.html

       http://www.calc101.com/

       http://archives.math.utk.edu/visual.calculus/
C3 – The course provides students with the opportunity to work with functions represented in a variety of ways – graphically, numerically, analytically, and verbally – and emphasizes the connections among these representations.





C4 – The course teaches students how to communicate mathematics and explain solutions to problems both verbally and in written sentences.





C5 – The course teaches students how to use graphing calculators to help solve problems, experiment, interpret results, and support conclusions.





C2 – The course teaches all topics associated with Functions, Graphs, and Limits; Derivatives; and Integrals as delineated in the Calculus AB Topic Outline in the AP Calculus Course Description.




















