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Course Design and Philosophy

The Crystal Cathedral High School Advanced Placement Calculus AB course is designed to provide students with a course similar to that of a college-level single-variable Calculus course.  Students who choose to take this class have completed four years of high school mathematics (Algebra I, Geometry, Algebra II, and Advanced Math/Pre-Calculus) and have committed to the challenge of taking a college-level class during the last year of their high school careers.  

The CCHS AP Calculus AB course emphasizes a multi-representational approach to Calculus.  Students look at the major concepts of Calculus by analyzing functions graphically, numerically, and analytically.  They are then expected to be able to communicate their findings both in oral and written form, using correct terminology and using a logical argument pattern. academic experience.

Teaching Strategies

Three major themes dictate the teaching approaches taken in the CCHS AP Calculus AB classroom.  

1. Students are held accountable to maintain a motivational attitude towards the class.  They are expected to regularly participate in class and always put forth their best effort each day.  A college-level course like Calculus demands that students perform at the best of their individual abilities and lessons are designed to facilitate this.

2. Lessons are created in order to give students a forum in which to explore the concepts of Calculus.  Most lessons begin with a lecture to introduce the topic of the day but contain an exploratory element following the introduction.  CCHS AP Calculus AB students are taught to ask questions, explore the “what ifs” in each lesson, and draw conclusions for themselves.  Emphasis is then placed on the interpretation of these explorations and data collected from them.

3. The use of the TI graphing calculator is paramount in the CCHS AP Calculus AB classroom.  Of the four approaches to Calculus used (as stated in the Course Design and Philosophy), the graphical approach is used the most.  Students are taught to analyze functions and communicate concepts in both written and oral form, but they are also taught to support those methods with a graphical representation.  

Topical Course Outline

Unit 1: Review of Algebraic Concepts

A. Lines

a. Slope as rate of change

b. Parallel and Perpendicular Lines

c. Equations of Lines

d. Applications of Equations of Lines

B. Functions and Graphs

a. Functions

b. Domain and Range

c. Viewing and Interpreting Graphs

d. Even and Odd Symmetry

e. Absolute Value Function

f. Composite Functions

C. Exponential Functions

a. Exponential Growth and Decay

b. Applications

c. The Number e

D. Functions and Logarithms

a. One-to-one Functions

b. Inverses

c. Logarithmic Functions

d. Properties of Logarithms

e. Applications

E. Trigonometric Functions

a. Radian Measure

b. Graphs of Trigonometric Functions

c. Even and Odd Trigonometric Functions

d. Transformations of Trigonometric Graphs

e. Inverse Trigonometric Functions

f. Applications

Unit 2: Limits and Continuity

A. Rates of Change and Limits

a. Average and Instantaneous Speed

b. Definition of Limit

c. Properties of Limits

d. One-sided and Two-sided Limits

e. Sandwich Theorem

B. Limits Involving Infinity

a. Finite Limits as x(((
b. Infinite Limits as x(a

c. End Behavior Models

d. Seeing Limits as x(((
C. Continuity

a. Continuity at a Point

b. Continuous Functions

c. Algebraic Combinations

d. Composites

e. Intermediate Value Theorem for Continuous Functions

D. Rates of Change and Tangent Lines

a. Average Rates of Change

b. Tangent to a Curve

c. Slope of a Curve

d. Normal to a Curve

Unit 3: Derivatives

A. Derivative of a Function

a. Definition of Derivative

b. Notation

c. Relationships between the Graphs of f and f’

d. Graphing the Derivative from Data

e. One-sided Derivatives

B. Differentiability

a. How f’(a) Might Fail to Exist

b. Local Linearity

c. Derivatives on a Calculator

d. Differentiability Implies Continuity

e. Intermediate Value Theorem for Derivatives

C. Rules for Differentiation

a. Positive Integer Powers, Multiples, Sums, and Differences

b. Products and Quotients

c. Negative Integer Powers of x

d. Second and Higher Order Derivatives

D. Velocity and Other Rates of Change

a. Instantaneous Rates of Change

b. Motion Along a Line

c. Sensitivity to Change

d. Derivatives in Economics

E. Derivatives of Trigonometric Functions

a. Derivatives of the Sine and Cosine Functions

b. Simple Harmonic Motion

c. Jerk

d. Derivatives of Other Trigonometric Functions

F. Chain Rule

G. Implicit Differentiation

a. Implicitly Defined Functions and Their Derivatives

H. Derivatives of Inverse Trigonometric Functions

a. Derivative of the Arcsine, Arctangent, and other Inverse Trigonometric Functions

I. Derivatives of Exponential and Logarithmic Functions

a. Derivative of ex
b. Derivative of ax
Unit 4: Applications of Derivatives

A. Extreme Values of Functions

a. Absolute Extreme Values

b. Local Extreme Values

c. Finding Extreme Values

B. Mean Value Theorem

a. Physical Interpretation

b. Increasing and Decreasing Functions

C. Connecting f’ and f’’ with the Graph of f

a. First Derivative Test for Local Extrema

b. Concavity

c. Points of Inflection

d. Second Derivative Test for Local Extrema

D. Modeling and Optimization

a. Examples from Business and Industry

b. Examples from Mathematics

c. Examples from Economics

E. Linearization and Newton’s Method

a. Linear Approximation

b. Newton’s Method

c. Differentials

F. Related Rates

a. Related Rate Equations

Unit 5:  The Definite Integral

A. Estimating with Finite Sums

a. Distance Traveled

b. Rectangular Approximation Methods

B. Definite Integrals

a. Riemann Sums

b. Terminology and Notation of Integrals

c. Definite Integral and Area

d. Constant Functions

e. Integrals on a Calculator

C. Definite Integrals and Antiderivatives

a. Properties of Definite Integrals

b. Average Value of a Function

c. Mean Value Theorem for Definite Integrals

d. Connecting Differential and Integral Calculus

D. Fundamental Theorem of Calculus

a. Fundamental Theorem Part 1

b. Fundamental Theorem Part 2

E. Trapezoidal Rule

a. Trapezoidal Approximations

b. Similarity to Rectangular Approximation Methods

c. Error Analysis

Unit 6:  Differential Equations and Mathematical Modeling

A. Antiderivatives and Slope Fields

a. Solving Initial Value Problems

b. Antiderivatives and Indefinite Integrals

c. Properties of Indefinite Integrals

d. Applications

B. Integration by Substitution

a. Power Rule for Integrals

b. Trigonometric Integrands

c. Substitution in Indefinite Integrals

d. Substitution in Definite Integrals

e. Separable Differential Equations

C. Integration by Parts*
a. Product Rule for Integrals

b. Solving for the Unknown Integral

c. Tabular Integration

D. Exponential Growth and Decay

a. Law of Exponential Change

b. Applications

E. Population Growth

F. Numerical Methods

a. Euler Method*
b. Numerical Solutions

c. Graphical Solutions

Unit 7: Integral as Net Change

A. Integral as Net Change

a. Linear Motion

b. Consumption Over Time

B. Areas in the Plane

a. Area Between Curves

b. Area Enclosed by Intersecting Curves

c. Boundaries with Changing Functions

C. Volumes

a. Volume as Integral

b. Square, Circular, and Other Cross Sections

D. Lengths of Curves*
a. Length of a Smooth Curve

b. Vertical Tangents, Corners, and Cusps

E. Applications from Science and Statistics

a. Work

b. Fluid Force and Fluid Pressure
*These topics are part of a Calculus BC class, but may be covered to help students better understand Calculus AB topics.
Course Timeline

Units are taken in the order that the textbook introduces them.  Typically, Units 1 through 4 are completed during the first semester and Units 5 through 7 are completed early in the second semester, leaving the remainder of March and the month of April for review and AP practice tests.

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


Calculus: Graphical, Numerical, Algebraic.  Addison-Wesley/Prentice Hall
Supplemental Textbook

Hockett, Shirley O. and David Bock.  How to Prepare for the Advanced Placement Exam: AP 


Calculus.  8th ed. Barron’s Educational Series.

Note: We will begin using this book at the end of November/beginning of December.

Student Activities


1.  Daily Assignments – students are assigned daily problem sets from the major textbook.  


2. Quizzes and exams – quizzes are designed to divide units into at least two sub-sections.  They are used as a pre-exam assessment.  Typically there will be one quiz every week. There will be at least one major exam every unit.

3. Projects – students are given the opportunity to use what they have learned and apply lessons to the real world by participating in occasional group projects and activities.

4.  Advanced placement exam practice – students are given problem sets from previous AP exams as practice for the upcoming exam.
Absences

Absences disrupt the continuity of the classroom experience.  However, they are at times unavoidable.  It is the student’s responsibility to make up work missed due to absences in a timely manner and to get the information discussed in class.  It is highly recommended that students have one or two classroom contacts that they can contact to in order to accomplish this task.
Remember that two days per absence are allowed to complete assignments missed due to an absence.  If a student is absent on the day an assignment is due, the assignment is due the day the student returns to school.  If a student is absent on the day of a test or quiz, that test or quiz must be taken the day the student returns to school, or scheduled for another agreed upon time. 
Late Work


Daily assignments are due the day after they are assigned.  Assignments may be turned in one day late for ½ credit.  Assignments turned in later than one day late will not be given credit.  Projects lose 10% (one letter grade) for each day they are late past the due date.  This is the same policy for tests and quizzes.


It is the student’s responsibility to make sure absent work is turned in and made up in a timely manner.  Per the student handbook, students receive two days to complete work for each one day they are absent.  For example, if a student is absent for three days then work is due within six school days after the student returns to school.  It is also the student’s responsibility to schedule a time outside of class time to make up tests and quizzes after an absence.  
Grading


10% - Homework


35% - Tests

10% - Conceptual & Review Quizzes

20% - Analytical Quizzes

10% - Projects, practice exams, etc.

15% - Final Exam
