AP Calculus
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Calculus Portfolio
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Objective:  AP Calculus students will construct a portfolio that will assist in their preparation for the AP Examination.

Procedures:  For each AP Calculus topic the following procedures will be followed.

1.  Write the portfolio item and number at the top of the page.  For example:

1.1.  Discuss the meaning of function.  Include in your discussion the meaning of domain, range, independent variable, dependent variable, and interval notation.

2.  State the definitions and theorems that relate to the topic.

3.  Write in words the procedure used for completion of a problem related to the topic.  Number the steps used.  Include examples in your entry.  The examples should be worked out entirely and should include graphs and diagrams as necessary.  The “Rule of 4” applies.
4.  There should only be one topic per page.

5.  Your portfolio must be hand-written.  Type-written entries will not be accepted.
6.  You should include problems that relate to the individual topic.  

7.  Each student is responsible for his/her own work.  If you work with someone, I expect the procedure to be in each individual student’s own words.  You may not split up the topics and only do a few.  This defeats the purpose of the portfolio.

8.  Interim portfolio checks will be made at the end of each 6-week term.  Portfolios are to be submitted in a three-ring notebook.  There should be twelve sections in the notebook:  one for each chapter.

9.  The grade you receive for the last 6-week term of the school year will be the grade you receive on your portfolio and the interim checks made along the way.  

Portfolio Topics 

These correspond to the “Topic Outline for Calculus BC”

Chapter 1: A Library of Functions

1.1.  Discuss the meaning of function.  Include in your discussion the meaning of domain, range, independent variable, dependent variable, and interval notation. Include exmples.
1.2.  Explain the “Rule of Four.”  Give examples of functions using the “Rule of Four.”

1.3.  For each of the following families of functions discuss their characteristics and behavior.  Include graphs in your discussion.

a. Linear Functions;


b. Exponential Functions;


c. Power Functions;


d. Logarithmic Functions;


e. Trigonometric Functions;


f. Polynomial Functions;


g. Rational Functions.

1.4.  Explain the meaning of inverse functions.  Include graphs.

1.5,  Explain the meaning and give characteristics of odd and even functions.  Include examples.

1.6.  Compare the relative magnitudes of functions and their rates of change.  (For example, contrast exponential growth, polynomial growth, and logarithmic growth.)

Chapter 2: The Derivative

2.1.  Explain the intuitive understanding of the limiting process.

2.2.  Explain how to calculate limits using algebra.

2.3.  Explain how to estimate limits using graphs and tables of data.

2.4.  Show an understanding of asymptotes in terms of graphical behavior.  Include a discussion of:

a. What must be true for asymptotes to occur (vertical, horizontal);

b. State the procedures for finding asymptotes;

c. State the connection between horizontal asymptotes and limits involving infinity;

2.5. Show an intuitive understanding of continuity.

2.6.  Explain the definition of continuity.

2.7.  Discuss how a function might not be continuous and how to decide if points of discontinuity are removable or not.

2.8.  State the Intermediate Value Theorem and show how it is used.

2.9.  Show a geometric understanding of graphs of continuous functions.

2.10.  Explain the concept of the derivative graphically, numerically, and analytically.

2.11.  Show how the derivative can be interpreted as an instantaneous rate of change.

2.12.  Explain the definition of the derivative as the limit of the difference quotient.

2.13.  Explain the relationship between differentiability and continuity.

2.14.  Explain how to find the slope of a curve at a point.  Include examples of points at which there are vertical tangents and points at which there are no tangents.

2.15.  Explain how to find a tangent line to a curve at a point.  Include the concept of linear approximation.

2.16.  Explain how to find the instantaneous rate of change of a function as the limit of its average rate of change.

2.17.  Explain how to approximate the rate of change of a function from graphs and tables of values.

Chapter 3: Short-Cuts to Differentiation

3.1.  Explain how to compute derivatives of basic functions, including power, exponential, logarithmic, trigonometric, and inverse trigonometric functions.

3.2.  Explain the basic rules for computing the derivative of sums, products, and quotients of functions.

3.3.  Explain how to use the chain rule for differentiating composite functions.

3.4.  Explain how to use implicit differentiation.

Chapter 4: Using the Derivative

4.1.  Explain the relationship between the increasing and decreasing behavior of f and the sign of f’.

4.2.  State the Mean Value Theorem and explain its geometric consequences.

4.3.  Explain how to translate verbal descriptions involving rates of change into equations involving derivatives and vice versa.

4.4.  Explain how to use the corresponding characteristics of the graphs and tables of f, f’ and f”.

4.5.  Explain the relationship of the concavity of the graph of a function and the sign of f”.

4.6.  Explain the meaning of inflection points and how to determine where they are located.

4.7.  State the First Derivative Test and explain how it is used.

4.8.  State the Second Derivative Test and explain how it is used.

4.9.  Analyze curves using derivatives, including the notions of monotonicity and concavity.

4.10.  Show examples of optimization, including both absolute (global) and relative (local) extrema.

4.11.  Show examples of modeling rates of change including related rate problems.

4.12.  Use the interpretation of the derivative as a rate of change in varied applied contexts including velocity, speed, and acceleration.

Chapter 5: The Definite Integral

5.1.  Explain how to compute Riemann sums using left, right, and midpoint evaluation points.

5.2.  Explain the concept of the definite integral as a limit of Riemann sums over equal subdivisions.

5.3.  Explain the concept of the definite integral as the rate of change of a quantity interpreted as the change of the quantity over the interval:


[image: image2.wmf]ò

-

=

b

a

a

f

b

f

dx

x

f

)

(

)

(

)

(

'


5.4.  Explain the basic properties of definite integrals.  Include examples of additivity and linearity.

5.6.  State the Fundamental Theorem of Calculus and show how it is used to evaluate definite integrals.

Chapter 6: Constructing Antiderivatives

6.1.  Explain how to find antiderivatives following directly from derivatives of basic functions

6.2.  Explain how to use the Fundamental Theorem to represent a particular antiderivative, and the analytical and graphical analysis of functions so defined.

Chapter 7: Integration

7.1.  Explain how to use substitution of variables (including change of limits for definite integrals), parts, and simple partial fractions.

7.2.  Explain how to evaluate improper integrals (as limits of definite integrals).

Chapter 8: Using the Definite Integral

8.1.  Explain how to use integrals to find the area under a curve and between curves.

8.2.  Explain how to use integrals to find the average value of a function on an interval.

8.3.  Explain how to use integrals to find the volume of solids of known cross sections.

8.4.  Explain how to use integrals to find the volume of solids of revolution.

8.5.  Explain how to use integrals to find the distance traveled by a particle along a line and the length of a curve.

Chapter 9: Series

9.1.  Explain the meaning of geometric series and give applications.

9.2.  Explain the meaning of harmonic series.

9.3.  Explain the meaning of alternating series and explain how to compute the error bound for alternating series.

9.4.  Explain the relationship of series as areas of rectangles and improper integrals.  Include the integral test and its use in testing the convergence of p-series.

9.5.  Explain the ratio test and how to use it to determine convergence.

9.6.  Explain the comparison tests and how to use them to determine convergence.

9.7.  Explain how to use functions defined by power series.

9.8.  Explain the meaning of radius and interval of convergence of a power series and how to compute them.

Chapter 10:  Approximating Functions

10.1.  Show the development of the Taylor polynomial approximation.  Include a graphical demonstration of convergence.

10.2.  Give the general form of the Maclaurin series and general Taylor series centered at x = a.

10.3.  Give the Maclaurin series for the functions ex, sin x, cos x, 1/(1-x).

10.4.  Explain how to manipulate Taylor series including shortcuts for computing Taylor series (substitution, differentiation, antidifferentiation, and the formation of new series from known series.)

10.5.  Explain how to use the Lagrange error bound for Taylor polynomials.


Chapter 11: Differential Equations

11.1.  Explain the geometric interpretation of differential equations via slope fields and the relationship between slope fields and solution curves for differential equations.  (BC topic)

11.2.  Explain how to numerically solve differential equations using Euler’s method.  (BC topic)

11.3.  Explain how to find specific antiderivatives using initial conditions, including applications to motion along a line.

11.4.  Explain how to solve separable differential equations and use them to model real world phenomena.  In particular, using the equation y’ = ky and exponential growth.

11.5.  Explain how to solve logistic differential equations and how to use them in modeling real world phenomena.  (BC topic)

Chapter 12: Polar, Parametric, Vector-Valued Functions

12.1.  Explain how to compute derivatives for parametric, polar, and vector functions.  (BC topic)

12.2.  Analyze planar curves given in parametric form, polar form, and vector form, including velocity and acceleration vectors. (BC topic)
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