Advanced Placement (AP) Calculus
Mr. Brian Flint
One year course for one full credit
Course Description:

During the first semester, this course is designed to review precalculus topics, introduce the concepts of limits, continuity, differentiation, and applications of differentiation.  During the second semester, integration, inverse functions, applications of integration and integration techniques will be studied.
Equipment Needed:

Calculus of a Single Variable, 7th Edition by Larson, Hostetler and Edwards; copyright 2002, notebook, paper, pencils and a graphing calculator.  All tests, quizzes and homework assignments are to be done in pencil.
Overall Course Goals:

1. To review and reinforce the elementary functions: Algebraic, logarithmic, exponential and trigonometric.
2. To introduce the concepts of limits and continuity

3. To introduce and develop the concepts of differentiation and integration.

4. To develop differentiation skills and techniques and apply these skills to solve practice and application problems, such as instantaneous rates of change and min/max problems.

5. To develop integration skills and techniques and apply these skills to solve practice and application problems, such as area and volume of irregular shapes.

Student Objectives for A.P. Calculus:

Chapter 1

1. Introduce the concept of limit and the properties of limits
2. Learn and use the techniques for evaluating limits:

· Tables of values and graphing

· Direct substitution

· Factor and cancel

· Rationalizing the numerator

· The Squeeze Theorem

· Special trig theorem

3. Define continuity and discontinuity

· Learn the conditions that destroy continuity

· Learn and recognize removable and non-removable points of discontinuity

4. Evaluate one-sided limits and infinite limits

Chapter 2

1. Define the derivative by developing the tangent line problem

2. Learn and use the basic integration rules:

· Constant, sum and difference rules

· Product and quotient rules

· Chain rule

· Recognize and solve implicit differentiation problems

· Recognize and solve related rate problems

Chapter 3
1. Define and use extrema on an interval

2. Introduce/apply Rolle's Theorem and the Mean Value Theorem

3. Use the First Derivative Test to describe the increasing and decreasing behavior of functions

4. use the Second Derivative Test to describe the concave behavior of functions

5. Study and use limits as x approaches infinity

6. Use the previously listed behaviors and other techniques to curve sketch

7. Recognize and solve optimization (min/max) problems

8. Learn and use Newton's Method

9. Recognize and solve differential equations
Chapter 4
1. Introduce and define antiderivatives, which are also called indefinite integrals, using limits of upper and lower sums
2. Define area as a limit of sum

3. Define Riemann sums and develop the relationships between Riemann sums and definite integrals

4. Introduce and use the Fundamental Theorem of Calculus

5. learn to integrate composite functions by:
· Pattern recognition

· Change of variable (u - substitution)

6. Evaluate definite integrals by numerical integration using:
· Trapezoidal Rule
· Simpson's Rule
Chapter 5
1. Differentiate the natural logarithmic function
2. Integrate the natural logarithmic function

3. Review inverse and exponential functions

4. Differentiate and integrate exponential functions

5. Introduce and solve problems with constant bases other than e
6. Solve the differential equations involving growth and decay

7. Differentiate inverse trig functions

8. Integrate inverse trig functions; use completing the square when necessary

Chapter 6
1. Use integration to find the area between two curves
2. Use integration to find the volume by:

· Disc method

· Washer method

· Shell method

Chapter 7
1. review all the basic integration rules and techniques
2. Introduce and use integration by parts technique for product functions

Methodology:
1. Class lectures using an overhead projector to present notes covering the fundamental concepts and skills to be taught in each lesson

2. teacher will supplement, illustrate and demonstrate examples on the blackboard and overhead

3. Students will explain sample problems from the notes on the blackboard

4. Students are encouraged to ask questions during class

5. Read, discuss and explain real-life applications from the textbook

6. Interactive exchange between teacher/students using question/answer techniques

7. Use graphing calculators

8. If time permits, short (10 minute) math videos to explain math concepts

9. Check and answer questions on homework assignments during class

10. Use verbal models and labeling to describe real-life problems and merge those two components together into an algebraic model
11. Individual projects where students construct "seasonal graphical scenes" and find the equations/inequalities that describe the components (lines and curves) that are used to create the scene.  These projects are optional and are graded as extra credit.

12. Teacher availability for individual help before and after school
Assessment Methods used to Evaluate Student Mastery:

1. Tests (3 to 5 per quarter)
2. Quizzes

3. Written homework assignments

4. Student presentation and oral explanation of problems at the blackboard

5. Class participation

6. During semester II, to prepare for the A.P. Calculus Exam students will:

· Prepare a calculus notebook covering the topics from the A.P. Calculus Exam

· Solve sample multiple choice problem from A.P Calculus Exam

· Solve 20+ "detail solutions" problems from the A.P. Calculus Exam

7. Advanced Placement Calculus AB Exam
8. Semester I and II exams

Outline:

· First Semester: Chapters 1 - 3

· Second Semester: Chapters 4 - 7

· All students are required to take the semester I and II exams

· The Advance Placement Exam is optional

· The material covered in this course are dependent upon the ability of the students to learn the concepts, procedures, definitions and techniques as well as the previous mathematical knowledge the students bring to class.

Grading scale:

This class will use the grade scale adopted by the administration of St. Mary Catholic Central High School

98.5 = A+

90.5 = B+

82.5 = C+

74.5 = D+


94.5 = A


86.5 = B


78.5 = C


71.5 = D


92.5 = A-

84.5 = B-

76.5 = C-

69.5 = D-






Below 69.5 = F
Grading procedure:

· Grades will be calculated using tests, quizzes and homework.  Tests will be worth 60% of the quarter grade.  Quizzes will be worth 10% of the quarter grade and homework will be worth 30% of the quarter grade.

· Homework will be graded subjectively using a ten point scale.  The assignment must be finished completely, neatly done, work shown, in pencil, on time and notes taken corresponding to the assignment to receive full credit.  You should calculate your homework grade by dividing the points you earned by the total points possible.  This constitutes your homework grade which is 30% of your quarter grade.

· Five to ten quizzes will be given each quarter.  Each quiz is usually worth ten points.  You should calculate your quiz grade by dividing the total points you have earned by the total points possible.  This constitutes your quiz grade which is 10% of your quarter grade.

· Three to five tests will be given each quarter.  The average of these test scores constitutes your test grade which is 60% of your quarter grade.  EXAMPLE BELOW!

Total homework points earned:
72
Total quiz points earned:
48
Test scores:  85%, 96%, and 77%

Total homework points:

100
Total quiz points:

60





Homework grade is 72/100 = 72%

Quiz grade is 48/60 = 80%  
Test grade = 86%

Your quarter grade is   (72*30%)    +     (80*10%)     +    (86*60%)   =   81.2% or C
· Your semester grade is calculated using your semester exam score and your two quarter grades.  The quarter grades are worth 40% each while the semester exam is worth 20%.  You can calculate your semester grade by doubling each quarter grade, adding them to the exam grade, and then dividing by five.

· All students are required to take the Semester I and II exams

Classroom procedures:

· Education is the key to success.

· Hall passes are rarely given and are only given to those who exhibit characteristics of maturity, self-control and trust.

· Food and drinks of any kind are not allowed in class.

· Written assignments are to be finished neatly in pencil.  Assignments done in pen will receive a zero.  Your name and a description of the assignment should appear in the upper right hand corner.

· It is your responsibility to get the work, when absent.  You should confer with me to get a due date for the missed work.

· If you are absent from school on a test date, you will make it up the first day you return.  If you are absent on days leading up to the test, you should confer with me to receive a test date.

· If an absence is unexcused, all work for that day will result in a zero.

· You will be considered tardy if you are not in your seat by the time the bell begins to ring.

· A teacher time will result for all students who are tardy to class.
· A discipline referral will be processed for a second tardy and all others that follow.

· All policy and rule violations will be enforced and punishments will be consistent with the student handbook.  
Behavioral expectations:

· All conversation stops when I or another student has the floor.

· Disruption of class will not be tolerated in any way.

· Common respect will be given to everyone.

· All policy and rule violations will be enforced and punishments will be consistent with the student handbook.  
