Course Information:
Course Name: 		Calculus Advanced Placement (AB) 
Text:				Finney, Ross L., Franklin Demana, Bert Waits, and Daniel Kennedy. Calculus: Graphical, Numeric, Algebraic. 
Addison Wesley Longman, 1999.

Reference Materials:   	Stewart, James. Calculus: Early Transcendentals. 5th ed. Brooks Cole Publishing Co., 2002.

				Jackson, Michael B. and Ramsay, John R. Problems for Student Investigation. The Mathematical Association 					of America, 1993.

	 	Larson, Roland. Calculus of a Single Variable. 5th ed. Heath  Publishing Co., 1994.

		Ma, William. 5 Steps to a 5: AP Calculus AB/BC. 2nd ed.  McGraw Hill Publishing Co., 2006.

		Kamischke, Ellen.  A Watched Cup Never Cools: Lab activities for Calculus and Pre-calculus.   1st ed.  Key 				Curriculum Press, 2001.

Background:	Students taking Calculus Advanced Placement (AB) are usually seniors who have completed 4 years of high school mathematics courses including Algebra I, Geometry, Algebra II, Trigonometry, and other advanced topics as part of a Pre-Calculus course. Some juniors may occasionally qualify to take Calculus AB. Most of the students have been in an Honors track throughout high school. The immediate pre-requisite for Calculus AB is a grade of “B” or better in Pre-Calculus or a grade of “C” or better in Pre-Calculus Honors. Students are expected to take the AP Exam in May.

Course Outline:
Remarks:	Calculus Advanced Placement (AB) is a two-semester course that meets 5 days a week, for 50 minutes each day. The assignment of days to units is based on semesters of approximately 82 teaching days each, with approximately 152 days falling before the AP Exam.

	Quizzes generally take half a class period, with the remaining time utilized for instruction or practice. Tests require the full class period and have both calculator and non-calculator sections. Homework may not be collected and can be assessed by homework quizzes and in-class discussion of homework problems.
									


Course Outcomes:
AP Calculus AB is designed to prepare students for the AP Test.  This course will take students through the first semester of college level Calculus and (with an appropriate score on the AP exam) gain college credit.  By the end of the course, students will have a solid foundation is in limits, differentiation, and integration.  Students will examine these concepts algebraically, graphically, verbally, and numerically.




Calculator Use:

			A TI-83/84 is a required tool in Calculus AB.  Students will need to be able to do the following with their 			calculators;

· Graph functions and choose an appropriate window for viewing
· Compute numerical derivatives for functions
· Compute definite integrals
· Find approximate solution to a system of equations
· Know when it is an appropriate time to use a calculator as opposed to working problems by hand

We will be using calculators and other mathematical software to explore:

· Local linearity
· Limits at a point and end behavior of a function
· Visualization of problems
· The relationships of functions and their first and second derivatives
· Optimization problems


Course Plan:

Throughout the year, students are exposed to AP Exam questions which require students to provide written explanation of the mathematical concepts used to solve a problem.  

Unit 0:  Precalculus Review and Calculator Use

	1.   Lines and Functions
	2.   Graphing (by hand and by calculator) [Calculator project]
	3.   Data interpretation (using lists, stat plots, regressions)
	4.   Inverses of functions
	5.   Exponential and logarithmic functions

Unit 1:  Limits and Continuity

	1.   Rates of Change
		A.   Average speed
		B.   Instantaneous speed

	2.   Definition and properties of limits
		A.   One-sided limits
		B.   Two-sided limits
		C.   Sandwich Theorem

	3.   Limits involving infinity
		A.   Asymptotic behavior (horizontal, vertical and slant)
		B.   End behavior models
		C.   Properties of limits
		D.   Analyzing limits

	4.   Continuity
		A.   Continuity at a point
		B.   Functions as continuous
		C.   Continuous and discontinuous functions
		D.   Types of discontinuities
		E.    Intermediate Value Theorem

	5.   Rates of change
		A.   Average rate of change
		B.   Slope of a curve
		C.   Tangent to a curve
		D.   Normal to a curve
		E.   Instantaneous rate of change

Unit 2:   The Derivative
 
	1.   What is the derivative?
		A.   Definition of derivative
		B.   Derivative at a point
		C.   One-sided derivatives
		D.   Graphing a derivative from data [CBL Ball Toss Lab]

	2.   Differentiability
		A.   When the derivative may not exist
		B.   Local linearity
		C.   Using a calculator to find derivatives
		D.   Continuity vs. differentiability
		E.   Intermediate Value Theorem and derivatives [Highway Construction Project]

	3.   Algebraic differentiation
		A.   Constants, powers, multiples
		B.   Sum, differences, products, quotients
		C.   Polynomial differentiation
		D.   Higher order derivatives [Gutter Design Group Project]

	4.   Applications of the derivative
		A.   Optimization problems
		B.   Position, velocity, acceleration, jerk
		C.   Particle motion [Tootsie Roll Pops Lab]
	
	5.   The Chain Rule
		A.   Derivatives of composite functions
		B.   Chain rule
		C.   Repeated chain rule
		D.   Power chain rule

	6.   Implicit differentiation
	
	7.   Derivatives of trigonometric functions

	8.   Derivatives of inverse trigonometric functions

	9.   Derivatives of exponential and logarithmic functions

Unit 3:   Applications of the Derivative

	1.   Local and global extrema
		A.   Relative extrema
		B.   Absolute extrema
		C.   Finding extreme values
		D.   Critical points (speed and velocity)

	2.   Mean Value Theorem
		A.   What is the Mean Value Theorem?
		B.   Applications of the Mean Value Theorem
		C.   Increasing and decreasing functions
	
	3.   Connecting functions and derivatives
		A.   First derivative test for local extrema
		B.   Second derivative test for local extrema	
		C.   Concavity and points of inflection
		
	4.   Modeling and optimization
		A.   Math examples
		B.   Business examples
		C.   Economic examples

	5.   Local linearization
		A.   Linear approximations
		B.   Differentials
		C.   Estimating change
		D.   Absolute, relative, and percentage change

	6.   Related rates


Unit 4:   The Definite Integral

	1.   Distance travelled
	
	2.   Estimating with finite sums
		A.   Left-sided sums, right-sided sums
		B.   Midpoint sums
		C.   Trapezoidal sums [Tile Design Group Project]
	
	3.   Definite integrals
		A.   Integral terminology and notation
		B.   What is an integral?
		C.   Evaluating integrals on a calculator
	
	4.   Antiderivatives
		A.   Average value of a function
		B.   Mean Value Theorem for definite integrals
		C.   Properties of definite integrals

	5.   The Fundamental Theorem of Calculus
		A.   Fundamental Theorem part 1
		B.   Fundamental Theorem part 2
		C.   Connecting area to integrals
		D.   Analyzing antiderivatives graphically

Unit 5:   Differential Equations and Mathematical Modeling

	1.   Slope Fields

	2.   Calculating antiderivatives 
		A.   Properties of indefinite integrals
		B.   u-substitution
		C.   Substitution in indefinite integrals
		D.   Substitution in definite integrals
	
	3.   Separable differential equations
		A.   Exponential growth and decay
		B.   Continuously compounded interest
		C.   Newton’s law of cooling

	4.   Logistic growth
		A.   Population growth
		B.   Logistic growth models

Unit 6:   Applications of Definite Integrals

	1.   Integrals as net change
		A.   Linear motion revisited
		B.   Area under a curve
		C.   Initial condition problems
		D.   Work

	2.   Area between curves
		A.   Area between a curve and an axis
		B.   Area between two curves
		C.   Bounded area
	
	3.   Volume
		A.   Volume as an integral
		B.   Cross sections [Play-doh Lab]
		C.   Disc method
		D.   Shell method

Unit 7:   Review/Test Preparation

	1.   Multiple choice practice
		A.   Test taking skills review
		B.   Small group reviews

	2.   Free response practice	
		A.   Have students complete problems then use AP scoring rubrics to evaluate
		B.   Emphasis on explanations – written work

Unit 8:   After the AP Test

	1.   Projects designed to apply calculus concepts discussed during the year

	2.   L’Hopital’s rule
	3.   Economic applications
		A.   Marginal cost
		B.   Marginal profit
		C.   Net profit

	4.   Term projects
		A.   Students given time to liberally research an area of study from the course.



* Group Projects:
	Much of in-class work is ungraded group work – students work together on homework problems, practice worksheets, and guided notesheets. However, they will also complete a number of graded, formal projects in groups of 2-3. The majority of the work is done outside of class time. The Highway Construction project uses derivatives to find parabolic equations that will model the cross-section of highway joining lengths of road with different grades. The Optimum Gutter design project asks students to maximize the volume of a gutter created from a fixed width material for a general contractor’s use. The Tile Design project combines art and calculus by asking students to design a ceramic floor tile that can be used to create a repeating pattern. The design must be modeled by non-linear functions. The students must use integrals to calculate the discrete colored areas of their design and determine the cost of each tile, based on the different costs of colored glazes. Groups compete to make the cheapest yet most visually attractive design. Depending on available time and class aptitude, other similar projects may be assigned involving velocity/acceleration, solids of revolution, and logistic modeling. These projects require students to turn in calculations and written technical reports of their conclusions, and in some cases (i.e. Tile Design) report their final product to the class.

