Syllabus  AP Calculus AB

Course Overview:  

This course is designed to prepare the college bound student with a thorough understanding of Calculus concepts so that they are prepared to take the AP Calculus test in the spring and score well enough to receive college credit.  Problems will be solved with and without the use of technology with the main idea being that students will be focusing on the concepts necessary to guide them to the correct answer.

Evaluation:  

Students will take quizzes and tests throughout the year to help evaluate their progress through the course.  Retakes will be offered per school policy.  
Grades will be determined following the guidelines in the student handbook. Your average will be determined using in-class quizzes, tests, and the midterm and final exams.   
The final exam will be comprehensive and cover every topic we deal with during the course.  A student may be excused from taking the final exam by taking the AP exam during the spring.  It is expected that all students will take the AP exam because without taking it the possibility for receiving college credit does not exist.

Teaching Strategies:

Students will work with graphing calculators to assist in solving problems and supporting their mathematical ideas.

Students will work with functions presented in a variety of forms – graphically, numerically, analytically, and verbally – and draw conclusions and connections between them.

Students will work on problems in class individually and in groups.  They will present their solutions in written sentences and with verbal explanations.

We will approach this subject in an investigative/discovery manner.  Important concepts will be stressed and how and where these concepts should be applied will be investigated.

Calculator: (TI-84,TI-89 Titanium strongly suggested)

The graphing calculator will be used to investigate new concepts and support ideas already developed with traditional algebraic techniques.  We will attempt to use as many of the appropriate features of the graphing calculator to assist us in our investigations.  Keep in mind however we will not be using the calculator for every possible scenario due to the fact the test does not allow it for some sections. 

AP Calculus AB Course Outline

I.  Review of Precalculus Topics (2-3 weeks)


A.  Refamiliarization with graphing calculators


B.  Linear equations and their properties



1. Slope



2. Parallel and perpendicular lines



3. Various forms of linear equations (y= mx+b, point slope, etc)


C. Functions and their graphs



1. Domain and range



2. Even/Odd functions, symmetry, zeros, and intercepts



3. Function/Relation definition



4. Function families (polynomial, linear, rational, exponential,  



logarithmic, etc)



5. Piecewise functions/Composite functions


D. Exponent properties/logarithmic properties


E. Trigonometric functions



1. Properties/Graphs/Values for the common angles (sin pi/2, tan 240 deg, 


etc.)



2. Effect of transformations on graphs



3. Graphs and properties of inverse trigonometric functions

II. Limits and Continuity (3 weeks)


A. Slope and rates of change


B. Limit properties (including one and two sided limits)


C. Limits involving infinity



1. Graphs



2. Asymptotes and end behavior



3. Properties of limits dealing with infinity


D. Continuity



1. Continuous function formal and informal definition



2. Discontinuous functions (three types of discontinuities: jump, infinite, 


removable/non-removable)



3. Intermediate Value Theorem/Extreme Value Theorem



4. Link between limits and continuity at a point


E. Introduction of instantaneous rate of change

III. Derivatives (5 weeks)


A. Average rate of change on an interval vs instantaneous rate of change at a point


B. Derivative defined as instantaneous rate of change


C. Derivative represented graphically, numerically, and analytically


D. Estimating rate of change from graphs and tables of functions


E. Determine derivative using the limit of the difference quotient


F. Differentiability and continuity


G. Locations where the derivative does not exist (corner, vertical tangent, 
discontinuity)


H. Finding equations of a tangent line to a curve at a point


I. Slope of a curve at a point and local linear approximation


J. Differentiation rules for functions and compositions of functions


K. Higher order derivatives


L.  The derivative in regards to position, velocity, and acceleration (problems will 
include trigonometric, logarithmic, and exponential functions)


M. Trigonometric derivatives


N. Chain rule


O. Implicit differentiation


P. Intro to slope fields


Q. Inverse trigonometric derivatives


R. Logarithmic and exponential derivatives


S. L’Hospital’s Rule
IV. Differentiation Applications (4 weeks)


A. Extrema (local and absolute)


B. Properties involving differentiation



1. Mean Value Theorem and Rolle’s Theorem



2. Increasing/decreasing behavior analysis using the derivative


C. Graph analysis using the first and second derivative



1. Critical values



2. First and second derivative tests



3. Points of inflection and concavity


D. Application problems (some will require the use of trigonometric, logarithmic, 

and exponential functions)



1. Related rates



2. Optimization



3. Linearization and differentials

V. Definite Integral (3 weeks)


A. Intuitive definition of the integral


B. Using integrals to calculate area



1. Riemann sum definition of the definite integral as a limit



2. Definite integrals and area calculations


C. Definite integral as a rate of change over an interval


D. Evaluating definite integrals with graphing calculator


E. Fundamental Theorem of Calculus



1. Use in evaluating definite integrals



2. Use to find a specific antiderivative and interpretation of new found 


function analytically and graphically


F. Antidifferentiation techniques



1. From derivatives of basic functions



2. By substitution of variables (change of definite integral limits when 


applicable)

VI. Applications of Definite Integrals (3 weeks)


A. Accumulated rates of change


B. Particle motion on a line


C. Areas in the plane


D. Average value of a function


E. Volumes of a solid with known cross sections


F. Volumes of solids of revolution with disks and shells


G. Using Riemann sums and the trapezoidal rule to approximate definite integrals 
of functions represented algebraically, graphically, and by tables of values

VII. Applications of antidifferentiation (3 weeks)


A. Solving initial value problems (find function knowing initial condition and   
rate of change)


B. Solving separable differential equations and applying them to various problem 
scenarios


C. Integration with u-substitution



1. Growth and decay



2. Slope fields to assist in solving separable differential equations

VIII. Review of topics before the AP test (ongoing)


A. This will be ongoing throughout the year with emphasis placed on using     
previous forms of the AP test to help students prepare for the exam. 

Major text:

Stewart, James. Single Variable Calculus with Vector Functions.  2007.  Other supplements will be used as necessary.

