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An Overview


The Advanced Placement program offers courses to high school students that are taught on a college level. After successfully completing the curricular requirements of an advanced placement course in calculus, students are given an opportunity to take an exam administered by the College Board to assess their knowledge of, but more importantly their understanding, of calculus.SC4 The course provides students with the opportunity to work with functions represented graphically.


Though the Advanced Placement program is an open enrollment program, students must have taken the correct sequence of courses leading up to enrollment in calculus in order to be successful. A solid, fast- paced, intense and rigorous foundation must be laid in algebra, geometry and trigonometry in order for students to be successful in AP Calculus. Specifically, students must have a firm understanding of functions and their properties, algebraic manipulations, and graphs. Important concepts of functions such as domain and range, even and odd, periodic, symmetry, zeros, and intercepts must be understood.
Additionally, students need to know values of the trigonometric functions of 0, π/6, π/4, π/2 and their multiples.  The summer assignment serves as a measure of students’ readiness for the course.
Instructional Methodology


The particular concepts covered in the AP Calculus AB course are listed throughout this syllabus. Particular attention is paid to helping students understand concepts from a variety of different avenues. Students discover numerical, graphical, and analytical methods of understanding concepts and are required to express their understanding in solutions and justifications of their responses. 

Much learning and understanding can be gained from having a classroom that is student-centered in structure. For the first three or four units, learning activities are very teacher directed. Calculus skills are taught and practiced to build a foundation for the application of calculus.  During the later two-thirds of the course, in class activities become more focused on the student-centered learning.  Many times, students are given free response problems from past AP exams that emphasize the different methods of thinking according to the rule of four, ie. mathematics problem solving through four branches: numerical analysis (where data points are known, but not an equation) [SC5], graphical analysis (where a graph is known, but not an equation) [SC4], analytic/algebraic analysis (traditional equation and variable manipulation) [SC6], and verbal/written methods of representing problems (classic story problems as well as written justification of one’s thinking in solving a problem) [SC7]. Free response problems from exams from 1998 – 2003 are used extensively in class discussions to show students the many different ways that concepts in calculus can be applied according to the rule of four. Typically, the teacher introduces the problem and then students discuss how to solve the problems in small groups for a few minutes and then share their ideas to the larger group for discussion [SC8].  Many times, we only do one or two parts of the free response item at a time to show students that just because you do not have the answer to part a of a free response does not mean you cannot solve subsequent parts of the problem.
Many free response questions require justification for solutions; this will practiced in class and students will be required to justify their problem solving in complete sentences on assessments [SC9].
Role of Technology



The graphing calculator plays an integral role in both developing and applying concepts of calculus. Student will use the calculator in a variety of ways, including justifying and explaining results of graphs and equations, analyzing and interpreting results, graphing functions in various windows, conducting explorations, and solving equations by examining the calculator’s table [SC10][SC11] [SC12]. For


SC5 The course provides students with the opportunity to work with functions represented numerically.

SC4 The course teaches students the opportunity to work with functions represented graphically.


SC6 The course provides students with the opportunity to work with functions represented analytically.

SC7 The course provides students with the opportunity to work with functions represented verbally.

SC10 The course teaches students how to use graphing calculators to solve problems.
SC9 The course teaches students how to explain problems in written sentences.
SC8 The course teaches students how to explain problems orally.




instance, students use the calculators to explore 

lim sin  . Students will first analyze the function to

 0	
determine if they can solve the limit algebraically, then use a table to analyze the function, and finally use the graph. Students determine the limit is 1. They then use a similar process to determineSC11 The course teaches students how to use calculators to experiment.


f ( )  1  cos . Similar explorations will be done frequently throughout class. Thus, it isSC12 The course teaches students how to use graphing calculators to interpret results and support conclusions.


required that all students enrolled in AP Calculus AB have access to a graphing calculator both in class and at home. There are calculators that you may check out from the instructor of this course for the year, just as you would check out a textbook.  There is a contract that must be signed by both the student and the parent that explains the responsibility of use and the consequences of not returning the calculator in satisfactory condition. Although these calculators are available, free of charge from the school, students are encouraged to have their own graphing calculator. Instruction during class activities and lectures will be using the TI-84 Plus Silver Edition. Any calculator from the TI family from TI 83 or TI 84 will be the best.

Assessment

15%	Homework and Timed AP Practice Exercises

Homework completion is very important for a number of reasons. First, it helps you to understand the concepts from the lesson that you understood or did not understand. It gives you questions to present in class the next day that initiates discussion of homework. Second, it helps the teacher to know what concepts you understand. The attention to detailed, written explanations sheds light on the level of understanding that you have of mathematical concepts. Additionally, your detailed work and written explanations set you apart from other students, and it is only those students who work the very hardest and who master the content with deep understanding who deserve to make a top grade of an A in an AP course. Homework packets will be due at the end of a unit for a 50 point completion grade. 

Two or three times each nine weeks, you will be required to complete in-class assessments that consist of AP formatted questions. These will consist of one free response item or 9 multiple choice items and you will be given 20 minutes to complete them.  These will be recorded as 18 point grades.

35%	Quizzes

Quizzes are given periodically and are always announced on the syllabus.  If the assignment sheet says that there is supposed to be a quiz, then you will have a quiz whether or not I told you in class that there will be a quiz. Quizzes are typically always a combination of 6 multiple choice problems and 1 free response problem. Quizzes will either be totally calculator permitted or totally non-calculator permitted. There will be a total of 18 points available on each quiz and a grade out of 100 will be recorded according to the scaled table below.  Quizzes are timedto 45 minutes.
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50%	Exams

All exams will be announced and will be in true AP format, with both calculator active and non-calculator active sections. Each calculator active section will have 7 multiple choice and one free response item. Each non calculator active section will have 7 multiple choice items and one free response item. 
These tests will be split into two days with each test timed at 45
 minutes.
You will receive 100 point grades for each test. In other words, a 100 point grade will be recorded for the calculator permitted test and a 100 point grade will be recorded for the non-calculator permitted test. On each section, there is a total of 18 points available. You will receive a percentage grade out of 100 based on the scale in the table to the right. Because exams contain cumulative questions that assess not only material learned for a particular unit but also material from past units, an adjusted scale like this must be used.

Materials Needed

1. 3 Ring Binder with a lot of loose leaf paper, college-ruled preferred
2. 4 Dividers (General Information, Free-Response Examples, Notes, Homework)
3. Tablet of Graphing Paper that stays in the binder
4. Pencils—ALL GRADED WORK MUST BE DONE IN PENCIL—and a highlighter
5. Graphing Calculator
Resources


Daily Lesson and Homework Problems are taken with permission from AP Calculus AB teacher Mr. Mark Sparks of Batesville High School in Arkansas.

Textbook:
Thomas Jr., George B., Ross L. Finney, and Maurice D. Weir. Thomas’ Calculus, Alternate ed. Boston, MA: Pearson Education, 2003

Other Resources:
Ma, William. 5 Steps to a 5: AP Calculus AB 2014-2015, United States: McGraw Hill, 2013.

The Princeton Review. Cracking the AP Calculus AB & BC Exams. New York: Random House, 2013.

AP Calculus Course Outline


Unit 1: Limits and Continuity (4 weeks) [SC1]
A. Analyzing functionsSC1 The course teaches all topics associated with Functions, Graphs, and Limits as delineated in the Calculus AB Topic Outline in the AP Calculus Course Description.

· Numerically, graphically, and algebraically analyze functions
B. Limits
· One-sided limits (involving infinity and at a point)
· Two-sided Limits (involving infinity and at a point)
C. Continuity
· Continuity at a Point
· Continuous Functions
· Discontinuous FunctionsSC2 The course teaches all topics associated with Derivatives as delineated in the Calculus AB Topic Outline in the AP Calculus Course Description.

o	(Removable Discontinuity, Jump Discontinuity, Infinite Discontinuity)
D. Intermediate Value Theorem

Unit 2: Understanding the Derivative (2-3 weeks) [SC2]
A. Derivative of a Function as a Limit of the Difference Quotient
B. Estimate the Derivative of a function at a Point Graphically and Numerically
-	Equation of a tangent line at a pointSC4 The course provides students with the opportunity to work with functions represented graphically.

C. Derivative of a Polynomial (Power Rule), Sine, and Cosine function
D. Approximate the value of a function using the tangent line.
E. L'Hospital's Rule 


Unit 3: Rules of Differentiation (3-4 weeks) [SC2]SC5 The course provides students with the opportunity to work with functions represented numerically.

A. Product Rule (applied analytically, graphically, and numerically) [SC4][SC5][SC6]
B. Quotient Rule (applied analytically, graphically, and numerically) [SC4][SC5][SC6]
-	Differentiation for Tangent, Cotangent, Secant, and Cosecant
C. Chain Rule (applied analytically, graphically, and numerically) [SC4][SC5][SC6]

-	Differentiation for Inverse Function
D. Derivatives of Exponential functions and Natural Logarithmic functions
E. Value of the Derivative of a function using the graphing calculator [SC4]
F. Relationship between Continuity and Differentiability

Unit 4: Applications of the Derivative – Part One (3 weeks) [SC2]
A. Differentiate Equations that Implicitly DefinedSC6 The course provides students with the opportunity to work with functions represented analytically.

B. Related Rates Problems
C. First and Second Derivatives
· Determine Intervals of Increase/Decrease
· Determine Concavity
· Find Coordinates of Relative Extrema
· Find Points of Inflection
D. Connections Between F(x), F’(x), and F”(x) (graphically and numerical connections) [SC4][SC5][SC6]

Unit 5: Applications of the Derivative – Part Two (4 weeks) [SC2]SC7 The course provides students with the opportunity to work with functions represented verbally.

A. Extreme Value Theorem
B. Instantaneous Rate of Change Versus Average Rate of Change
· Mean Value Theorem
· Rolle’s Theorem
C. Extreme Value, Mean Value, and Rolle’s Theorem Applied (numerically, graphically, and verbally) [SC4][SC5] [SC6][SC7]
D. Calculus of Motion
· Average and Instantaneous Velocity
· Average and Instantaneous Acceleration
E. Particle Motion [SC7]
· Net and Total Distance
F. Optimization
· Applied Maximum and Minimum Problems

Unit 6: Basic Integration and Applications (3-4 weeks) [SC3]SC3 The course teaches all topics associated with Integrals as delineated in the Calculus AB Topic Outline in the AP Calculus Course Description.

A. Antiderivative/Indefinite Integrals
· Polynomial Functions
· Trig Functions
B. Area Between Curve and X-Axis
· Riemann Sums (Graphs and Table Values) [SC4][SC5]
· Trapezoidal Sums (Graphs and Table Values) [SC4][SC5]
C. Fundamental Theorem of Calculus – Part 1
· Properties of Definite Integrals
· Applying First Fundamental Theorem (numerically and graphically) [SC4][SC5]
· Average Value of a Function on an Interval
D. Finding Total Distance Object Travels
· Rectilinear Motion
· Integration (numeral, graphical, and analytical methods) [SC4][SC5][SC6]
E. Definite Integral as Total Accumulation of Change
F. Second Fundamental Theorem of Calculus (defined by Integrals)
G. Finding Integrals
· Substitution (including changing of variables)
· Limits of Integration


Unit 7: Advanced Integration and Applications (1weeks) [SC3]
A. Differential Equations
· General Solutions
· Particular Solutions
B. Slope Fields

Unit 8: Advanced Integration and Applications (2 weeks) [SC3]
A. Area Between Two Curves
B. Volume of Solids of Revolution
· Disk Method
· Known Cross Sections
