AP Calculus BC Notebook Part II
Due   5/7/09 

Purpose:  The purpose of this notebook part is to prepare you for your final exam and therefore prepare you for success on the AP exam (5/6/2009).  It will also be useful as a study guide for any future Calculus class you may take in college.

Directions:  (in additional to directions as stated on notebook part I)
1. Base on your last semester notebook part I. Complete all remaining topics as listed below. 

2. At the end of each group A through group H listed below, review your old quizzes/tests and AP review worksheet. Copy down and corrected (with different color pen) all problems that you had made errors (box mistakes) belong to that particular concepts 
3. The notebook should be in a three ring binder (NO spiral notebook). 

4. The contents of your notebooks should be labeled and follow the order as listed below. All classroom hand out note can be used as your reference, it will not be considered as your own work.  

5. For each of the following topics you should copy the question then answer it. Your answer may include explanations, formula, examples and/or graphs where appropriate.
6. The notebook grade will be based on completeness, effectiveness, formula on index card and follow guidelines. You may think about, how will you do to make it easy for a 3rd person benefits from studying your notebook? A grading rubric is listed at the end of this assignment for your reference.

7. This notebook grade will count one test grade. Late penalty is 3 points per school day. This is an independent project; however, you may share ideas with your classmates.  

A.  Limits of Functions 

1. How do you calculate limits by using algebra simplification? 

2. How do you estimate limits from graphs and tables of data?

3. How do you find one sided limits and limits of piecewise functions?

4. How do you find vertical and horizontal asymptotes of a function?

5. Describe asymptotic behavior in terms of limits involving infinity.

6. How do you define and find the limit of an indeterminate form? Describe the condition needed

to use L'Hopital's rule. Give examples of L'Hopital's rule. 

B.  Continuity

1. Describe all three conditions for a function to be continuous at a point x = a.

2. Give an example of a continuous function and explain why it is continuous.

3. Give an example of a function that is not continuous and explain why.

4. Describe what intermediate value theorem is and give an example.

C.  Differential Calculus

1. Write down all possible ways to represent a derivative of a function.

2. How do you define the derivative of a function by using limit concept? 

3. How do you define the derivative of a function at a point x = c by using limit concept? 

4. Describe all two conditions for a function to be differentiable at a point x = a.

Describe the relationship between differentiability and continuity.

5. How do you find the tangent and/or normal lines of a curve at any point?

6. Describe the different between instantaneous rate of change and average rate of change?

7. How do you find the approximate rate of change from graphs and tables of values?

8. Describe differentiation techniques: power rule, product rule, quotient rule and chain rule.


Give some examples for each differentiation technique.

9. Write down all derivative formulas related to trig, inverse trig, log, exp, etc.

10. Describe what First derivative test is and give some examples.

11. Describe what Second derivative test is and give some examples.

12. Describe what mean value theorem is and give some examples.

13. Describe what is different between Rolle’s theorem and mean value theorem.

14. How do you analyze a function is monotonic, increasing/decreasing, concave up/down? 

15. How do you find absolute and/or relative extrema of a function? How do you prove your 

answer is correct? 

16. How do you find inflection points of a function? How do you prove your answer is correct? 

17. Describe the different between implicit and explicit expression of a function. How do you find

a derivative of an implicit function? Give some examples of implicit differentiation.

18. How do you solve related rates problems? Describe four steps involved in solving this kind of problem. Give some examples and illustrate the whole process step by step. 

19. How do you solve optimization problems? How do you convert the word problem and set up

a differential equation? Give some examples and describe all steps involved step by step.

20. How do you solve rectilinear motion problems involved in position, velocity, acceleration, total distance traveled, and instantaneous velocity vs. average velocity? Give some examples.
21. Given a graph of  f (x), how do you sketch graphs of  f ‘(x), and f “(x)? Give an example.

22. Given a graph of  f ‘(x), how do you sketch graphs of  f (x), and f “(x)? Give an example.

23. Given a graph of  f “(x), how do you sketch graphs of  f (x), and  f ‘(x)? Give an example.

D.  Integral Calculus

1. How do you find the Riemann sum for a given function over an interval? 

2. How do you compute an area using left endpoint, right endpoint, midpoint and trapezoids?

3. How do you define the definite and indefinite integrals?

4. Describe what fundamental theorem of integral Calculus is and give some examples.

5. Describe what second fundamental theorem of integral Calculus is and give some examples.

6. Describe integral techniques: power rule, chain rule, and substitution. Give some examples for each integral technique.

7. Write down all integration formulas related to trig, inverse trig, log, exp, etc.

8. Describe all properties of definite integrals. Give some examples for each property.

9. How do you convert a definite integral to a summation notation? Give some examples.

10. How do you convert a summation notation to a definite integral? Give some examples.
11. How do you find the area between two functions over an interval? Give some examples.
12. How do you find the volume of a solid generated by revolving a function about a line over an interval? 

13. Give some examples for which the volume of a solid is computed by disc method.

14. Give some examples for which the volume of a solid is computed by washer method.

15. Describe the cross section formula for shape of equilateral triangle, semicircle, square, isosceles right triangle (use leg as base), and isosceles right triangle (use hypotenuse as base).

16. How do you find the volume of a solid generated by adding up all cross section between two functions over an interval? Give some examples.

17. How do you find the average value of a function over an interval? Give some examples.

18. How do you solve a differential equation with exponential growth or decay? Give some examples.

19. How do you find a generation and a particular solution of a differential equation using separation of variables? Give some examples.
20. How do you solve differential equation graphically? How do you sketch slope fields for a given differential equation. Give some examples.
21. How do you find the Riemann sum for a given function over an interval? 

22. How do you compute an area using left endpoint, right endpoint, midpoint and trapezoids?

23. How do you define the definite and indefinite integrals?

24. Describe what fundamental theorem of integral Calculus is and give some examples.

25. Describe what second fundamental theorem of integral Calculus is and give some examples.

26. Describe integral techniques: power rule, chain rule, substitution, linear partial fraction, integration by parts, tabular, etc. Give some examples for each integral technique.

27. Write down all integration formulas related to trig, inverse trig, log, exp, etc.

28. Describe all properties of definite integrals. Give some examples for each property.

29. How do you convert a definite integral to a summation notation? Give some examples.

30. How do you convert a summation notation to a definite integral? Give some examples.

31. How do you find the area between two functions over an interval? Give some examples.

32. How do you find the volume of a solid generated by revolving a function about a line over an interval? 

33. Give some examples for which the volume of a solid is computed by disc method.

34. Give some examples for which the volume of a solid is computed by washer method.

35. Give some examples for which the volume of a solid is computed by shell method.

36. Describe the cross section formula for shape of equilateral triangle, semicircle, square, isosceles right triangle (use leg as base), and isosceles right triangle (use hypotenuse as base).

37. How do you find the volume of a solid generated by adding up all cross section between two functions over an interval? Give some examples.

38. How do you find the average value of a function over an interval? Give some examples.

39. How do you solve a differential equation with exponential growth or decay? Give some examples.

40. Describe the properties of logistic equations. How do you solve a logistic differential equation? Give some examples.

41. How do you find the arc length of a curve over an interval? Give some examples.

42. How do you find the surface area of a curve rotated about an axis over an interval? Give some examples.

43. How do you find a generation and a particular solution of a differential equation using separation of variables? Give some examples.

44. How do you solve differential equation graphically? How do you sketch slope fields for a given differential equation. Give some examples.

45. Describe the Euler’s method. How do you use Euler’s method to find the estimate value of a function at a point? Give some examples.

E.  Parametric Equations


1.
Describe the benefits of using parametric form over the rectangular form.


2.
How do you find the dy/dx and d2y/dx2 without eliminating the parameter t? Give some examples.

3.
How do you find the horizontal and vertical tangents of a graph? Give some examples.

4.
How do you find the arc length over an interval of a graph? Give some examples.
F.
Polar Curves

1. How do you convert between polar coordinates and rectangular coordinates and vice versa?

2. How do you sketch different polar graphs? Give an example for each one of following rose, limacon, cardioid, line, circle, ellipse, etc.

3. How do you find the area bounded by polar curves? Give some examples.

4. How do you find dy/dx for polar coordinates? Give some examples.

5. How do you find horizontal and vertical tangents of a polar graph? Give some examples.


6.
How do you find arc length of a polar graph? Give some examples.

G.  Vectors


1.
How do you find a unit vector for any given vector? Give some examples.


2.
How do you find the result from addition, subtraction, and dot product of two vectors?

3.
How do you find a velocity and an acceleration vector from a given position vector?

4.
How do you find a position and an acceleration vector from a given velocity vector?

5. How do you find a position and a velocity vector from a given acceleration vector?

6. How to find the speed of a given velocity vector? Give some examples.

H.  Sequences and Series


1. Describe the improper integrals. How do you evaluate the improper integration?

2. Describe the different between sequence and series. How do you know a sequence converge?

3. Describe all possible ways used to determine a series convergence or not. 

4. How do you use nth term test to determine a series convergence or not? Give some examples.

5. How do you determine a geometry series convergence? Give some examples.

6. How do you find the sum of telescope series? Give some examples.

7. How do you use p-series test to determine a series convergence or not? Give some examples.

8. How do you use integral test to determine a series convergence or not? Give some examples.

9. How do you determine an alternating series convergence? Give some examples.

10. How do you use root test to determine a series convergence or not? Give some examples.

11. How do you use ratio test to determine a series convergence or not? Give some examples.

12. How do you use direct comparison and limit comparison test to determine a series convergence or not? Give some examples.

13. Describe the different between Taylor polynomial and Maclaurin polynomial for a given function f (x) at point x = c? Give some examples.

14. How do you find the Maclaurin series for a given function f (x)? Give some examples.

15. How do you find the Taylor series for a given function f (x) at point x = c? Give some examples.

16. How do you find the power series for any given function f (x)? Give some examples.

17. How do you find the radius of convergence and interval of convergence for a given function


 f (x)? Give some examples.

AP Calculus BC Notebook II


Due: 5/7/09
Period: ______  Date: _______ First Name: ____________________ Last Name: __________________

Rubric: What have you done to make it easy for a 3rd person benefits from studying your notebook?



1.
Completeness – 30 points




subscore : ___________
(A) Integral Calculus – D21~D45

(B) Parametric Equation – E1~E4

(C) Polar Curves – F1~ F6

(D) Vectors – G1~ G6

(E) Sequences and Series – H1~ H17



2.
Errors correction – 60 points




subscore : ___________

Copy 12 examples (questions and answers) on each of group A to group E. 


(At least 60 examples in total) 

(a) Box all mistakes and write corrected answer in different color pen 

(b) Amount and variety of corrected examples

3.
Follow guidelines – 10 points




subscore : ___________

(a) Use three ring binder 
(b) All topics are labeled and ordered as listed 

(c) Place corrected examples at the end of each group and number them 

(d) Punch a hole on each index card and insert it in your notebook 
(e) Clean figures and overall neatness 



Total : ______________



Note : Late penalty is 3 points per school day.

