AP® Calculus AB

Syllabus

Course Overview

Calculus AB is primarily concerned with developing the students’ understanding of the concepts of calculus and providing experience with its methods and applications.   We will cover all topics discussed in the AP® Calculus Course Description.  It will be explained to the students that they will study four major ideas during the year:  limits, derivatives, indefinite integrals, and definite integrals.  Students are expected to work harder than, perhaps, they ever had.  It is with this hard work that they will succeed.  Technology is used regularly by students and teachers to reinforce the relationships among the multiple representations of functions, to confirm written work, to implement experimentation, and to assist in interpreting results.

Course Planner

I.  PreCalculus Review (2 weeks)


A.  Lines



1.  Slopes as rate of change



2.  Equations of lines



3.  Parallel and perpendicular lines


B.  Functions and Graphs



1.  Domain and range



2.  Family of functions



3.  Piecewise functions



4.  Composite functions


C.  Exponential and Logarithmic Functions



1.  Exponential growth and decay



2.  Inverses



3.  Properties of logarithms


D.  Trigonometric Functions



1.  Graphs of trig functions




a.  Domain and range




b.  Inverses



2.  Applications

II.  Limits and Continuity (3 weeks)


A.  Rates of Change



1.  Definition of limit



2.  One-sided and two-sided limits


B.  Limits involving infinity



1.  End behavior models



2.  Asymptotic behavior



3.  Visualizing limits


C.  Continuity



1.  Continuous functions



2.  Discontinuous functions




a.  Removable




b.  Jump





c.  Infinite


D.  Rates of Change and Tangent Lines



1.  Average rate of change



2.  Instantaneous rate of change



3.  Tangent to a curve

III.  Derivative (5 weeks)


A.  Definition of the derivative


B.  Differentiability



1.  Local linearity



2.  Numeric derivatives using calculator



3.  Differentiability and continuity


C.  Rules for Differentiation



1.  Algebraic functions



2.  Product rule



3.  Quotient rule


D.  Application of Velocity and Acceleration


E.  Derivatives of Trig functions


F.  Chain Rule


G.  Implicit Differentiation


H.  Derivatives of Inverse Trig functions


I.  Derivatives of logarithmic and exponential functions

IV.  Applications of the Derivative (3 weeks)


A.  Extreme Values



1.  Local (relative) extrema



2.  Global (absolute) extrema


B.  Using the derivative



1.  Mean Value Theorem



2.  Increasing and decreasing functions


C.  Graphs of first and second derivative



1.  Critical values



2.  First derivative test for extrema



3.  Points of inflection



4.  Second derivative test for extrema and concavity


D.  Optimization problems


E.  Linearization and Newton’s Method


F.  Related Rates

V.  Definite Integral (3 weeks)


A.  Approximating Area



1.  Riemann Sums



2.  Trapezoidal Rule



3.  Definite integrals on calculator


B.  Definite Integrals and antiderivatives


C.  Fundamental Theorem of Calculus (part I and II)

VI.  Differential Equations and Mathematical Modeling (4 weeks)


A.  Slope Fields



B.  Antidifferentiation by Substitution


C.  Exponential Growth and Decay



1.  Separable differential equations



2.  Newton’s Law of Cooling

VII.  Applications of Definite Integrals (3 weeks)


A.  Particle Motion



B.  Areas in the Plane



1.  Area between curves



2.  Integrating with respect to y


C.  Volumes



1.  Volumes of solids with known cross sections



2.  Volumes of solids of revolution




a.  Disk method




b.  Shell method

Teaching Strategies

Our classes are generally small so we often have a very “open discussion” policy.  Students may feel free to ask questions, provide insight, etc. to help themselves and the other students in the learning process.  It is stressed to the students that they must not only be able to work the problems mathematically, but also to express their answer verbally with proper vocabulary and grammar.  Communication is key in this class.  Students are encouraged to discuss with one another the problem and solution.  It is also helpful to have students write their answers on the board for the others to see.  The students are encouraged to abide by the “rule of four”:  graphically, numerically, algebraically, and verbally.  

Technology

Instructor uses TI-84plus.  Students are encouraged to use the same.  The graphing calculator is used to help students develop a feel for concepts before they are approached through analytic techniques.  The four require functionalities of the graphing technology are stressed:

· Finding a root

· Sketching a function in a specified window

· Approximating the derivative at a point using numerical methods

· Approximating the value of a definite integral using numerical methods

Student Evaluation

Students’ grades are based upon tests, quizzes, homework, and semester exams.  Students are usually rewarded for completing their homework each night, not necessarily correct answers.  This method encourages students to try even though they may not completely understand.  Questions are asked in class to clarify any unclear concepts.  As soon as possible, the teacher tries to incorporate practice multiple choice and free response questions from previous AP® Exams.  These problems provide excellent review and also help identify any areas of weakness that need to be strengthened.  

Activities

1.  This activity is used to help students correctly match the graph of a function with the graph of its derivative.  There are four pieces of paper: the graph of a function, a verbal description of the function, the graph of the derivative, and a verbal description of the derivative.   There are a total of 12 functions.  The students are broken into groups of two or three and have to correctly match the corresponding functions and derivatives.  This helps the students to visually see the graphs and be able to identify the graphs based on description alone.

2.  The study of optimization can be more meaningful if the students actually have to optimize something.  They are given a poster board in which they have to construct an open or closed top box of maximum volume.  It is interesting to listen to the different groups work and the approach they take.  Sometimes, I have done this project before the lesson on optimization and sometimes after.  It is almost better to do it before because the students really have to think through what they want to do.

3.  The volume of a solid by cross section can be difficult to visualize for some.  I have the students construct a solid on a piece of cardboard.  They must come up with a function and choose a cross section.  They draw the function on the board and paste cross sections to form a solid.  On the back of the board, they work the integration for finding the volume of that solid.  I have found that this helps them understand what they are doing.

Primary Textbook

Finney, Ross L., Franklin D. Demana, Bert K. Waits, and Daniel Kennedy.


Calculus – Graphical, Numerical, Algebraic.  3rd ed.  Pearson Education Inc. Prentice Hall

INSTRUCTOR:  
Mrs. Gorham – website: http://mrsgorhamstrigonometry.weebly.com/ 



hollygorham@nflchurch.com

HELP CLASS:
Tuesdays 2:55-3:40pm




Wednesdays, 7:45-7:55am

Grading:

9 Weeks Grade


1st Semester Grade 


2nd Semester Grade
Homework
25%


1st 9 weeks

45%

3rd 9 weeks

45%

Quizzes
15%


2nd 9 weeks

45%

4th 9 weeks

45%

Tests

60%


1st Semester Exam
10%

2nd Semester Exam
10%

Notes: 

One of the best ways for your brain to remember what you have learned is to write it down.  Hence, you are expected to take notes in your notebook on all material we cover in this class.  Notes will be given almost every day.  You are expected to take notes on all that is covered in a particular day in a neat and orderly fashion so they may be used as a study tool.  If you are absent, it is your responsibility to get the notes from a classmate.

Expectations:
· Each student should exhibit respectful, courteous behavior.  This means that there is no talking while I’m talking, as that type of behavior interferes with other students’ rights and abilities to learn.

· Students should be on time and prepared for class.  Being late to class will result in a teacher’s detention.

· Students must bring a signed pass to class for any tardy to be excused.

· Follow directions the first time given.

· Listen carefully and refrain from interrupting during presentations, lectures, and discussions.

· Each student is responsible for all material covered.

· You should not miss my class for another teacher’s class.

· Students are to be prepared for class.  This means bringing a notebook, paper, pencils, textbook, calculator, and any other needed supplies.

· All school rules apply!!

· Due to the nature of the course, students will not be allowed to drop the class.
Homework:

· Homework is assigned each night including some Wednesdays.

· Homework is graded as follows:

· No homework, 0; Partial homework, 50; Completed homework, 100

· Late homework is not accepted unless there is an excused absence.

· Your homework from the day before your absence is due the day you return.

· It is the responsibility of the student to make-up any homework/assignment missed during an absence.

· If you are in class, you are responsible for the homework assigned.  If you are called to the office during class, you must still turn in the homework the following day.

Quizzes:

Quizzes will be problems that you have worked on for homework.  Quizzes will be assigned on Fridays where I will pick 5 homework problems from that week to complete for a quiz grade.  Appropriate work and correct answers must be given to receive credit.
Tests:

· Tests are given on Wednesdays every 2 weeks.

· It is the expectation of the teacher that each student will take the test on the assigned day.

· If you are absent the day before a test, you will take the test on the scheduled date.

· If you miss several days prior to a test, a make-up test will be given on an arranged date.  Missing the arranged date will result in a zero.

· If you are absent the day of the test, you will take the test the day you return.  If you do not want to miss the notes given during the class period, you must take the test after school that day.

· The AP exam is in May.  Each student is required to take this exam.  The cost is $92 and is due by April 1, 2017.

Test Corrections:

Students who receive a 69/D or below may correct their test for 5 extra points not to exceed a 70/C.  It is the student’s responsibility to get their test and arrange a time to make the corrections.  Correcting a test is not just writing the correct answer!  Work must be shown.

Absentee Policy:

· Students are required to find out what they missed while they were absent.

· It is your responsibility to get the notes from a classmate.

· Being absent the day before a quiz or test does NOT excuse you from taking the quiz or test, unless new material was presented that day.  Generally, if you are absent the day of a quiz/test, or the day of the quiz/test and the day before (review day), you will take it the next day you are in class.

Make-Up Work:

· It is your responsibility to see me about make-up work that you have missed due to an excused absence.  A make-up date will be set for all quizzes and test.  If you do not meet that date, a zero will be given.  If your quiz or test is not made up within the appropriate time frame, you will receive a zero.

· If you are absent and excused:

1. You may email me from home or check the internet to get the homework.

2. Ask a friend what you missed and copy their notes.

3. Check with me to make sure you know what you need to complete and the date all is due.

---------------------------------------------------------------------------------------------------

Please detach and return by Friday, August 19.

I have read the AP Calculus AB syllabus and understand the rules as stated.  I agree to abide by the rules as they are set forth.

______________________________

________________________________

Student Signature




Parent Signature

