AP Calculus AB Syllabus

I believe students should have every opportunity to ask questions and feel comfortable being able to ask questions.  Students are able to ask questions in class and during lunch/study hall.  
Course Planner

Primary Textbooks
1)   Calculus, sixth edition

       Stewart

       Thomson Brooks/Cole

       2008

2)   Calculus, second edition 
       Saxon and Wang
       Saxon Publishers
       2002

***(Saxon used during “Preparation for Calculus” – Stewart used during actual Calculus portion). 

Preparation for Calculus (about 5 weeks – 4 tests) 

A.  General Concept Review

1.   Summation Notation

2.   Direct and Inverse Variation

3.   Linear Variation

4.   Midpoint Formula

5.   Distance Formula

6.   Slope

7.   Equations of Lines in slope-intercept and standard form

8.   Parallel and Perpendicular Lines

9.   Exponential Functions 

                  10.  Logarithmic Functions
                  11.  Absolute Value Inequalities    
                  12.  Interval Notation

                  13.  Conics (algebraically and with a graphing calculator)              

 B.  Trigonometry Review

1. Trigonometric Ratios

2. Trigonometric Values

3. Trigonometric Identities

4. Trigonometric Graphs (original, shifts, absolute value) 

C. Review of Functions and Their Graphs

1.   Definition of a Function

2.  Vertical Line Test

3.  Inverse Functions

4.  Horizontal Line Test

5.  Composite Functions

6.  Determining intersection points of functions both algebraically and  

           with a graphing calculator

7.  Domain and Range  

8.  Piecewise Functions
9.  Basic Curves (including translations)
                 10.  Polynomial Functions (including determining middle behavior)
                 11.  Rational Functions (including determining zeroes and asymptotes)
Limits and Their Properties (about 1 week - 1 test)


A.  Finding Limits Graphically (including infinite limits) 



1.  Understand Limit Nomenclature

                   2.  Find limits by looking at a given graph



3.  Find limits by sketching a graph of a given function


4.  Find limits by using the table function of a graphing calculator

B.  Evaluating Limits Analytically (including infinite limits)
1. Find limits algebraically 
Differentiation (about 3 weeks – 2 tests)  


A.  The Derivative (known as the Slope of the Tangent Line) 



1.  Definition of the derivative



2.  Notation for the derivative



3.  Find derivative using the limit formula 


4.  Find slope of the tangent line at a point



5.  Find equation of the tangent line at a point

B.  Differentiation Rules 



1.  Constant Rule
                   2.  Power Rule  



3.  Sum and Difference Rule


4.  Derivatives of Sine and Cosine Functions

          5.  Find second and third derivatives of the function 

          6.  Product Rule
          7.  Quotient Rule
          8.  Chain Rule

          9.  Implicit Differentiation

Integration (a few days – on above second test)

         A.  Antiderivatives

1. Definition

2. Find the general solution

Shape of a Graph (about 3 weeks - 2 tests)


A.   Critical Point


1.  Definition of a critical point
                   2.  Definition of extrema (absolute and local)
                   3.  Find critical points

B.  Increasing/Decreasing Test and the First Derivative Test


1.  Definitions
 

2.  Find intervals where function is increasing or decreasing

3.  Find extrema of a function


C.  Concavity and the Second Derivative Test



1.  Definitions (including point of inflection)



2.  Find intervals where function is concave up or concave down
3.  Find points of inflection

4.  Graph result of derivative tests

5.  Sketch a graph with given conditions

D.  Limits at Infinity


1.  Find Vertical Asymptotes

2.  Find Horizontal Asymptotes
E.  Summary of Curve Sketching


1.  Sketch a graph of a function using previous concepts - domain, 

                     intercepts, test for symmetry, asymptotes, intervals of 

                     increasing/decreasing, local maximum/minimum, and 

                     concavity and points of inflection

Area Under a Curve (about 4 weeks – 1 test which covers Riemann Sum – 

                      remainder appears on semester exam) 


         A.  Estimate Area

                   1.  Find an approximation of an area using rectangles (left, right, and 

                               midpoint)
                   2.  Definition of Riemann Sum

3.  Find an approximation of an area using the Riemann Sum 
B.  Exact Area

1.  Find exact area using geometric formulas

          2.  Find exact area using limit and summation notation

          3.  Express the limit as a definite integral   


 4.  Express the integral as a limit of Riemann Sums
           5.  Definition of Rolle’s Theorem

           6.  Verify function satisfies Rolle’s Theorem

           7.  Definition of Mean Value Theorem

           8.  Verify function satisfies MVT

=====================================================

End of first semester. =====================================================

C.  The Fundamental Theorem of Calculus (about 3 weeks – 2 tests)

1.  Definition of FTOC Part 1 and FTOC Part 2 
          2.  Find the derivative using FTOC Part 1

          3.  Evaluate a definite integral using FTOC Part 2
D.  Integrals and Net Change Theorem

          1.  Compare definitions of Indefinite and Definite Integrals

          2.  Derivatives of Tan, Cot, Sec, and Csc Functions

          3.  Find the general solution of an indefinite integral

          4.  Find the exact area using the definite integral

          5.  Particles (position, velocity, acceleration) 
E.  Integration by Substitution

1. Use u substitution to evaluate indefinite and definite integrals
Go Back and Discuss the following:  (about 2 weeks – 2 tests)

1. Removeable and non-removeable discontinuities

2. Greatest Integer Function

3. Intermediate Value Theorem

4. Related Rates
5. Optimization

6. Compare graphs of f, f’, and f”

Volume (about 2 weeks – 1 test)

1. Shell Method

2. Disk and Washer Method

3. Compare the two methods
Logarithmic, Exponential and Other Transcendental Functions 



   (about 4 weeks – 2 tests)


A.  The Natural Logarithmic Function: Differentiation



1.  Graph and properties of logarithmic functions



2.  Definition of the number e



3.  Find derivatives of functions involving the natural log function



4.  Logarithmic differentiation


B.   The Natural Logarithmic Function and Integration 


1.  Use the log rule for integration to integrate a rational function



2.  Integrate trig functions


C.  Inverse Functions



1.  Definition of inverse functions



2.  Verify one function is the inverse of another function



3.  Determine whether one function has an inverse



4.  Find the inverse of a function



5.  Find the derivative of an inverse function


D.  Exponential Functions: Differentiation and Integration



1.  Graphs and properties of exponential functions



2.  Derivatives of natural exponential functions



3.  Integrals of natural exponential functions



4.  Slope Fields


E.  Bases Other than e and Applications



1.  Differentiate exponential functions that have bases other than e



2.  Integrate exponential functions that have bases other than e



3.  Compound interest problems 



4.  Slope Fields


F.  Differential Equations: Growth and Decay



1.  Use separation of variables to solve differential equations

2.  Growth and Decay Applications (Half life, law of exponential 
          growth)

3.  Newton’s law of cooling

4.  Slope Fields


G.  Differential Equations: Separation of Variables



1.  Find particular solutions of differential equations

          H.  Inverse Trig Functions: Differentiation



1.  Graphs and properties of the six inverse trig functions 



2.  Derivatives of inverse trig functions


I.  Inverse Trig Functions: Integration



1.  Integrate functions whose antiderivatives involve inverse

                                trigonometric functions



2.  Use the method of completing the square to integrate a function

         J.   L’Hospitals Rule

==========================================================================================================

The remainder of the year is used for review for the AP exam. 

Supplemental Resources :
    Cracking the AP Calculus AB & BC Exams by The Princeton Review

    AP Calculus AB & BC by Kaplan

    AP Calculus by Barron’s
 

    copies of released AP tests, including free response questions, from  AP Central
During the last nine weeks, or the time for review, students are given previously 
unassigned homework problems from the textbook as well as sample questions  

from the workbooks.  The last three weeks of review are dedicated to completing 
the practice tests for the AP exam from the workbooks as well as those from AP 
Central.  These exams are given as classwork where the students work with a 
partner, as homework, or as actual class tests.  Grades for the exams are 
assigned as follows:  1 = D, 2 = C, 3 = B, 4 = A,  and a 5 earns a score of 105.  The 
free-response exam questions as well as any assigned problem which involves the 
Mean Value Theorem, Rolle's Theorem, Related Rates, Area, Volume, Particle     

Movement (just to name a few) require a well-written explanation or justification
for the solution.  If the student is chosen to complete such a problem for the 
class, an oral justification is required in addition to any written work on the 

board.

 

By this time, the students are accustomed to the written and oral explanations since they have been expected to do this from day one.  They have been given daily homework which is reviewed the following day.  Students complete problems on the board and explain step-by-step the process used in arriving at the answer.  This allows them to communicate mathematics and also enhances their learning, both for the student completing the problem and for those in the audience.  The oral justifications they give are often taken from the written ones they are required to include on their homework assignments.  Frequently, they are not to talk with their neighbor but rather must communicate on paper or with a graphing calculator the answers to selected homework problems.
