Advanced Placement Calculus AB Course Syllabus

2024-2025
Textbook: Calculus of a Single Variable, ninth edition, Larson, Hostetler, and Edwards, with Student Solution Guide.

Course Overview

The AP Calculus AB course concentrates on the achievement of the AB calculus topics as outlined by the College Board, but includes additional topics as time permits.  Students enrolled in this course receive a strong foundation in the basics of differential and integral calculus, and, upon successful completion of the course, will become prepared to continue the study of calculus at the college level.  Every student enrolled in the course has a graphing calculator of his/her own or one issued by the school, and is able to use the calculator both in class and outside of class.  Classes meet approximately 180 times per school year.  Classes meet every day for ninety minutes at a time.  The graphing calculator is incorporated in the instruction of most topics throughout the course. Students are required to present their solutions both orally, written and visually, demonstrating a graphical as well as an analytical approach.

Graphing Calculators Utilized:

 
TI83-TI89’s and others from College Board approved list. The TI-83 presenter is used in the classroom for demonstrations of calculator activities. The graphing calculator will be used as a tool to solve problems and illuminate concepts visually.  The TI-89 will be used first to graph functions then to take the derivative and integrations of those functions.  The TI-89 will be used to confirm solutions of solved problems, solve created equations, or create solutions to complex derivatives or integrations.

Writing Assignments:


Concepts will be solidified by the use of descriptive writing.  Problems will be solved and then a detailed written description of the concepts and mathematics behind the solutions will be required.  These writings will be used as both a teaching and reviewing tool.  As new concepts are introduced previous detailed writings will be used as a resource to develop an understanding of new, and to reinforce past, concepts.  

Attendance: 

Students are strongly discouraged from being late or missing class.  Students learn to explore and discover mathematical concepts in class. If a student is absent it will interfere with their ability to understand the concepts that are necessary for course completion. Make up tests are given after school within three days of permissible absence.

Conduct:

All students are expected to attend class on time, bring materials, and participate.  Students will need to treat others with respect and understanding.  Unexcused absences, tardies, and cheating will receive an F for the day.  No activity that interferes with the learning process will be tolerated Use of cell phones for non-academic activities or listening devices in the classroom will not be tolerated.  Use or view of cell phones for non-academic activities or listening devices will result in confiscation of the phones or listening devices then delivery to administration.  
Experiment:


Students will complete an experiment that relates to nature and calculus.  You must provide a written design and a mathematical design for the expected outcome.  The student will conduct the experiment and exploring the previous mathematical outline.

Example: How objects behave when tossed in the air, dropped, or hit with a velocity. Present graphs of the objects distance, velocity, and acceleration.

1. If a ball is hit with a certain velocity and direction, will it clear a wall of certain height and distance from the batter.  There are plenty of different graphical models that can be created.

Topic Outline

First Quarter

I. Review of algebra and trigonometry


A. Domain and range

B. Graphs of functions utilizing graphing calculators

C. Analysis of properties and characteristics of functions

1. Symmetry of graphs

2. Translations of graphs

3. Use of TI-89 to confirm graphs

II. Limits

A. Review

B. Properties of limits

C. The “Squeeze” theorem

D. Theorems using sine and cosine

E. One-sided limits

F. Continuity

G. Intermediate value theorem

III. Differentiation

A. Limit definition of derivative

B. Alternate definition of derivative

C. Continuity and differentiability

D. Non-existence of derivative

E. Differentiation rules

F. Higher-order derivatives

G. Applications with velocity and acceleration

H. Implicit differentiation

Second Quarter

I. 
Related Rates

A. Concepts

B. Techniques of solutions

1. graphical 

2. numerical

3. analytical

4. verbal

C. Word problem applications

II. 
Extrema

A. Relative maxima/minima

B. Absolute maxima/minima

C. Critical numbers

D. Rolle’s Theorem

E. The Mean Value Theorem

III. 
Curve Sketching

A. First derivative test

B. Inflection points and concavity

C. Second derivative test

D. Graphically confirming solutions (use of TI-89)

Third Quarter

I. Optimization

A. Techniques of solution

B. Word problem applications

II.
Integration

A. Antidifferentiation

B. Basic integration rules

C. Differential equations

D. Indefinite integrals

E. Fundamental theorem of Calculus

F. Applications with velocity and acceleration

G. Integration by substitution (change of variable)

H. Integration of even and odd functions

I. Integration with absolute value

J. Graphically proving solutions (use of TI-89)

III.
Summation properties (sigma notation)

IV. 
Areas by Riemann Sums

A. Using rectangles

B. Using trapezoids

V. 
Average Value of a Function (Mean Value Theorem for Integrals)

VI.
Second fundamental Theorem of Calculus

VII. Integration as an Accumulator

A. Word problem applications

B. Techniques of solutions

1. graphical 

2. numerical

3. analytical

4. verbal

Forth Quarter 

I. The Natural Logarithm Function

A. Definition of ln and e

B. Graphs of log and exponential functions

C. Derivatives of log and exponential functions

D. Logarithmic differentiation

E. Integration producing log functions

F. Integration of Trigonometric functions

G. Integration of exponential functions

II. Exponential growth and Decay

A. Population growth

B. Radioactive decay (half life)

C. Compound interest

D. Newton’s law of Cooling

III. Inverse Functions

A. Derivatives of inverse trigonometric functions

B. Integration producing inverse trigonometric functions

IV. Area between solids

V. Volume of solids

A. Disc method

B. Washer method

C. Using cross-sectional areas

VI. Slopefields

VII. Analyzing derivative graphs

VIII. Linear Approximation

IX. Integration by parts

X. L’Hopital’s Rule

XI. Integration by Trigonometric Substitution

Student Evaluation
Students are evaluated primarily be their performance on periodic written tests and quizzes. Additionally homework, classwork, and class participation (their work at the board and the challenges of the presenter) are the basic elements of the quarterly grade.  Students demonstrate solutions to calculus problems Written and orally on a regular basis, sometimes together in groups, sometimes individually presenting to the entire class, and grades are issued accordingly.  Enrichment assignments are provided throughout the course, and students are encouraged to exceed the basic course requirements to receive maximum benefit from the course.

