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Friday Harbor High School                
AP Calculus AB/BC Syllabus  2017-2018
Teacher: Mrs. Spaulding
bspaulding@sjisd.wednet.edu  

Room 305
Please take the time to thoroughly read this syllabus.  
Summary of Course:  
The course emphasizes a multi-representational approach to calculus, with concepts, results, and problems being expressed graphically, numerically, analytically, and verbally.  Technology is used regularly to reinforce the relationships among the multiple representations of functions, to confirm written work, to implement experimentation, and to assist in interpreting results.  You will learn that graphs and tables are not sufficient to prove an idea.  Verification also requires an analytic argument.  You will keep a Calculus Journal of notes, formulas, etc...  You may use these to reflect on lessons or to respond to a question given in class, and then for review for the AP test.  You are encouraged to form study groups for work outside of class.

Course Outline (Approximate Timeline)
UNIT 1: Prerequisites for Calculus  (2 weeks)

A.
Lines 

1.
Increments 

2.
Slope of a Line 

3.
Parallel and Perpendicular Lines 

4.
Equations of Lines

5.
Applications 

B.
Functions and Graphs

1.
Functions 

2.
Domains and Ranges 

3.
Viewing and Interpreting Graphs 

4.
Even Functions and Odd Functions—Symmetry 

5.
Piecewise Functions

6.
Absolute Value Functions 

7.
Composite Functions

C.
Exponential and Logarithmic Functions

1.
Growth and Decay

2.
The number e 

3.
Properties of logarithms
D.
Parametric Equations
E.
Trigonometric Functions

1.
Graphs

2.
Domain and range

3.
Inverse trigonometric functions

4.
Applications

UNIT 2:  Limits and Continuity (2 weeks)

A.
Rates of Change and Limits 

      1.
Average and Instantaneous Speed

      2.
Definition of Limit

      3.
Properties of Limits

      4.
One-sided and Two-sided Limits

B.
Limits Involving Infinity

      1.
Finite Limits as x → a 

      2.
Infinite Limits as x → ∞

      3.
End Behavior Models

      4.
Visualizing Limits

C.
Continuity

      1.
Continuous Functions

      2.
Composites

      3.
Intermediate Value Theorem for Continuous Functions

      4.
Discontinuous Functions

D.
Rates of Change and Tangent Lines

      1.
Average Rates of Change

      2.
Tangent to a Curve 

      3.
Slope of a Curve 

      4.
Normal to a Curve 
UNIT 3:  Derivatives (6 weeks)
A.
Derivative of a Function

1.
Definition of a Derivative

2.
Notation

3.
Relationship Between the Graphs of ƒ and ƒ’

4.
Graphing the Derivative from Data

5.
One-sided Derivatives

B.
Differentiability 

1.
Derivatives on a Calculator 

2.
Differentiability Implies Continuity

3.
Intermediate Value Theorem for Derivatives

C.
Rules for Differentiation

1.
Positive Integer Powers, Multiples, Sums, and Differences

2.
Products and Quotients 

3.
Negative Integer Powers of x 

4.
Second and Higher Order Derivatives

D.
Velocity and Other Rates of Change 

E.
Derivatives of Trigonometric Functions

F.
Chain Rule 

1.
Implicit Differentiation

2.
Derivatives of Inverse Trigonometric Functions 

3.
Derivatives of Exponential and Logarithmic Functions

UNIT 4:  Applications of Derivatives (5 weeks)

A.
Extreme Values of Functions

1.
Absolute (Global) Extreme Values

2.
Local (Relative) Extreme Values

B.
Mean Value Theorem

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

1.
First Derivative Test for Local Extrema 

2.
Concavity 

3.
Points of Inflection

4.
Second Derivative Test for Local Extrema 

D.
Modeling and Optimization
E.
Linearization

1.
Linear Approximation

2.
Newton’s Method 

3.
Differentials 

F.
Related Rates
UNIT 5:  The Definite Integral (5 weeks)

A.
Estimating with Finite Sums

1.
Distance Traveled

2.
Rectangular Approximation Method (RAM)

B.
Definite Integrals 

1.
Riemann Sums 

2.
Definite Integral and Area

3.
Trapezoidal Rule

4.
Simpson’s Rule 

5.
Integrals on a Calculator 

6.
Discontinuous Integrable Functions

C.
Definite Integrals and Antiderivatives

1.
Average Value of a Function 

2.
Mean Value Theorem for Definite Integrals 

3.
Connecting Differential and Integral Calculus

D.
Fundamental Theorem of Calculus

1.
Fundamental Theorem, Part 1  

2.
Fundamental Theorem, Part 2 

3.
Area Connection 

4.
Analyzing Antiderivatives Graphically

UNIT 6:  Differential Equations and Mathematical Modeling (4-5 weeks)

A.
Slope Fields and Euler’s Method 

B.
Antidifferentiation 

      1.
By Substitution

      2.
By Parts 

      3.
Tabular Integration

C.
Exponential Growth and Decay

      1.
Separable Differential Equations

      2.
Law of Exponential Change

      3.
Newton’s Law of Cooling

D.
Logistic Growth 

      1.
Partial Fractions

      2.
Logistic Growth Models

UNIT 7: Applications of Definite Integrals (4 weeks)

A.

Integral As Net Change

      1.
General Strategy

      2.
Net Change from Data

B.
Particle Motions

C.
Areas in the Plane

      1.
Area Between Curves Area 

      2.
Integrating with Respect to y 

      3.
Saving Time with Geometry Formulas

D.
Volumes 

      1.
Volume of Known Cross Sections 

      2.
Volumes of Solids of Revolution

Textbook:

Calculus-Graphical, Numerical, Algebraic, Prentice Hall, 2010.
Grading Policy:

· Classwork/Homework - Work will be graded on completion and detail.  Though correctness is important, you will not lose points for an incorrect answer which shows sufficient work.  You should attempt all problems and learn from your errors as we review these assignments together as a class or individually, as needed.  For each homework question, you are required to show your work.  All work is to be done in a spiral bound notebook, or within a special section of a three ring binder.  Written work should be in pencil.  Work missed as a result of an absence will follow the policy outlined in the FHHS Student Handbook.  Homework assignments will be listed on the chart at the front of the room.  In class, this grade is based on work habits, ability to complete tasks in a timely fashion, focus, attitude, effort, and readiness to participate.   Homework/Classwork = 40% of overall grade
· Assessments -You will be graded on the correctness of answers along with showing all necessary work, details or explanations.  You may give a correct numerical answer, yet only receive partial credit if adequate details are not shown.  Tests will usually occur midway and at the end of each major unit.  It is important that preparation for each test and quiz be done in advance.  Assessments = 60% of overall grade
School-wide Grading Scale is given in the handbook on page 15.
Required Student Supplies:

· A graphing calculator (TI-84 Plus Silver Edition is strongly recommended)
· A spiral bound or composition notebook for homework and class notes
· A section within a three ring binder to organize handouts, quizzes, tests, projects, etc. 

· Pencils, erasers

Extra Help:


You are encouraged to see me for extra help if needed.  I am here to help…just ask!  It is your responsibility to get the help you need.  You may seek extra help during class, or after school.  If possible let me know ahead of time when you plan to come in for extra help. I encourage you to ask questions as they arise. Again, I encourage you to form study groups for work outside of class.
Extra Credit:

No extra credit is given.  Grades are earned based on achievement, individual learning and scores.  Grades reflect student performance.

AP Exam Date: Tuesday, May 15, 2018
___________________________________    _____________________________________
Student Signature                                                 Parent/Guardian Signature
