AP CALCULUS AB/BC SYLLABUS 

Executive Leadership and Entrepreneurial Development 
Overview

AP Calculus AB/BC is offered as a two semester long 4x4 schedule; that is, the class meets ninety minutes every day for two semesters. Enrollment in the course is open to all students; however, the majority of students come from the Honors level Pre-Calculus course. All calculus courses are taught using the College Board AP curriculum with item objectives being linked to state and district curriculum guidelines and taking the AP Examination is part of the course requirement for each student. As stated in materials from the College Board, “the focus of the course is neither manipulation nor memorization of an extensive taxonomy of functions…[this] is not the core of these courses” (apcentral.collegeboard.com). The emphasis throughout is on understanding the meaning and relationships between main ideas such as derivatives, limits and integrals. For each main idea, students will be able to work with a variety of functions graphically, numerically, analytically, and verbally. The course divides naturally into four parts: review of functions, limits and derivatives, integration, and review. 

Review of functions. When reviewing functions particular attention is given to novel approaches and organization. Special emphasis is put on the transformation of families of functions as well as their composition and decomposition. All discussions incorporate multiple representations (graphical, numerical, analytical, and verbal). Non-explicit functions, such as data sets, are explored. During this section, graphing calculator skills are developed and strengthened. 
Limits and the derivative. Limits are approached initially from data, then, graphically and analytically.  Limits to infinity are related to asymptotic behavior of graphs of functions. Continuity, Intermediate Value Theorem, and Extreme Value Theorem are discussed informally and formally. Derivatives are seen as natural results of limits and are interpreted as instantaneous rates of change and linear approximations before technique is emphasized. Use of the four representations is continued in this section. Applications such as related rates, max-min problems, and curve sketching are covered with the focus throughout on the derivative as a rate of change.

Integration. Some review of summation notation and its use is required. The definite integral is developed as the limit of Riemann sums then related to area under curves and the antiderivative. Properties of definite integrals are studied as well as the relationship between integrals and derivatives, the Fundamental Theorem of Calculus. Transcendental functions are re-introduced and reviewed along with their derivatives. Applications of integrals discussed are area, volumes of plane regions, numerical integration, and accelerated motion. Basic techniques of integration are explored.

Review. In addition to a linear review of each topic, students are presented with multi-step, multiconcept problems. Confidence in approaching these and other novel questions is emphasized. In particular, both the derivative and antiderivative of a function is discussed and applied. Technique is heavily drilled as well as some formula memorization. Previous AP Exam free response questions are practiced and discussed. After the AP Examination, additional topics such as volumes by shell method, and other concepts will be discussed as time permits.  

Operation of this class: 

It is the teacher’s responsibility to design and facilitate lessons that increase students’ interest and understanding of the material.  Class will follow a loop process to help understanding and mastery.  New material will be covered and related to previous lessons, time will be given to practice new skills through activities, a learning check of some sort will be given, and reteaching will begin as necessary.  

It is the students’ responsibility to ask questions about topics and skills that they do not understand.  Students will also be responsible for turning in their assignment, projects, and retaking tests in a timely manner.  

How will the grade be determined? 

Assignments  

Assignments will be given on a daily basis, including homework.  Assignments will be graded on completion with some selected problems being graded for correctness.  Students will always be told when to expect selected problems to be graded, but students will not always be told which problems will be selected. In addition, students will be required to include a written explanation of the steps to one problem in three to eight sentences.
Assignments are assigned with the purpose of giving the student an opportunity to practice skills that were taught in class.  Students will not be expected to attempt assignment for material that has not been covered in class.  However, there will some assignments that will encourage students to stretch their thinking more than it has been in any other class that they have had.  

Every week will include a writing assignment that requires students to explain each skill in detail using three to five sentences. This will be completed during the first or last 15 minutes every Friday and will be shared the following Monday to remind students of the topics learned from the previous week.

Test – Test will come in three forms.  

Core Material Test – Students will be given core material test on a regular basis for material that is covered in class.  Students will be expected to master all material.  Students will have 3 opportunities to demonstrate mastery of the material test form A, B, and C.  The core material test checks the students understanding of material and problem solving skills.  

Presentations – Students will be assigned various problems through out the course that they will solve independently, with guidance from the instructor and limited support from peers, and present to the class.  These presentations will be assigned well in advanced to ensure that students have enough time to properly prepare.  The presentation will be grade on correctness, difficulty, and skill of delivery.  The presentations will be counted as grades.  
Quizzes – Finally, there will be quizzes that will be given to check for understanding.  These quizzes will be at least 3 questions and will be announced.  
Projects 
There will be several projects assigned during the course to deepen students understanding of calculus.  Each project will be graded according to a rubric that it will be given out will the project at the time it is assigned.  Project topics will include relating limits, derivatives, or integrals to a real world event.  Students will be allowed to pick their own topic with guidance from the instructor.  All projects will have a presentation component that provides opportunities for students to develop their public speaking abilities and further to build confidence in mathematics. All projects will also include a writing component that requires students to write a one page, double spaced essay on how their topic relates to Calculus and the significance of their topic in real world situations.
The final grade for the grading period will be determined as follows. 

Assignments – 10% 

Test            – 70% 

Projects      – 20%

Recommended items: 

Graph Paper

Several pencils and erasers 

A notebook and a pocket folder or a three ring binder

TI-84 Plus

TI-84 Plus:

The graphing calculator is used to help students develop an intuitive feel for concepts before they are approached through typical algebraic techniques. The course teaches students how to use graphing calculators to help solve problems, experiment, interpret results, and support conclusions.  A calculator will also be used for demonstration purposes throughout the course by the instructor to encourage student thinking and to develop student intuition on various mathematical concepts.  The instructor will use TI-84 Plus to further student thinking.  
The calculator as a tool to illustrate ideas and topics and required functionalities of graphing technology: 
1. Finding a root 

2. Sketching a function in a specified window 

3. Approximating the derivative at a point using numerical methods 

4. Approximating the value of a definite integral using numerical methods
5. Using graphs or tables to approximating limits
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