
MATH 282 Calculus III, Winter 2016
Walla Walla University—Seventh-day Adventist Higher Education

Time/Place: MTWF 10:00–10:50 am, Kretschmar Hall 325, Walla Walla University

Instructor: John Foster, Ph.D., Assistant Professor of Mathematics
E-mail: john.foster@wallawalla.edu
Office: Kretschmar Hall 334, (509) 527-2999

Office Hours: See course webpage.

Text: Larson and Edwards. Calculus, 10th ed. Cengage Learning, 2014.
ISBN: 978-1-285-05709-5.

Webpage: https://webwork.wallawalla.edu/moodle/ with key

Course Description. A continuation of MATH 281. Topics include sequences, series, tests for
convergence, Taylor and Maclaurin series, polar coordinates, parametric equations, and vector calculus.
Includes formal definitions and proofs of standard theorems. Prerequisite: C– or higher in MATH 281.
4 credits.

Learning Objectives. This quarter, the successful student will

1. develop demonstrable understanding of the course material;

2. successfully engage in mathematical thinking, reasoning, and problem solving;

3. become proficient in expressing clear and accurate solutions to mathematical problems in writing.

Studying. You should set aside at least eight hours per week outside of class for studying and
doing practice problems for this course. This time should be spread throughout the week rather than
concentrated in a couple of days. Most of this time should be spent doing written exercises from the
sample problems in this syllabus. Our grader will comment on your solutions’ organization, notation,
and correctness. You will need a lot of practice to do well on the exams and earn the grade you want.

Calculators. No notes, calculators, phones, or other electronics may be used during exams.

Disabilities. Appropriate accommodations are available for students with documented disabilities.
To inquire about accommodations, contact Sue Huett at Disability Support Services (527-2366). This
syllabus is available in alternative formats upon request. See
http://www.wallawalla.edu/resources/student-support-services/disability-support-services/ .

Academic Integrity. Any type of cheating on an exam, including (but not limited to) copy-
ing another student’s work or using unauthorized electronics or notes, may result in a zero grade
for the exam or a failing grade for the quarter, and possible further discipline from the Associate
Vice President for Academic Administration. See http://www.wallawalla.edu/academics/academic-
administration/academic-policies/academic-integrity-policy/ .

Teaching Certification. Please consult http://math.wallawalla.edu/teacherEd/ .

Emergency Procedures. Please consult http://www.wallawalla.edu/security .
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Schedule. The following schedule will be adhered to as much as possible but is subject to change.

1

M 1 9.1 Sequences.
T 2, 3 9.2 Geometric and Telescoping Series.
W 4, 5 9.2–3 nth-Term Test and Integral Test.
F 6, 7 9.3–4 p-Series and the Direct Comparison Test.

2

M 7 9.4 Limit Comparison Test. }
Week of Worship

T 8 9.5 Alternating Series Test.
W Exam.
F 9, 10 9.6 Ratio Test and Root Test.

3

M 11 9.7 Taylor and Maclaurin Series.
T 11 9.7 Taylor and Maclaurin Series.
W Exam.
F 12 9.8 Power Series.

4

M 12 9.8 Power Series.
T 13 9.9 Representation of Functions by Power Series.
W Exam.
F 13 9.9 Representation of Functions by Power Series.

5

M 14 10.1 Conics.
T 15 10.2 Plane Curves and Parametric Equations.
W Exam.
F 16 10.3 Parametric Equations and Calculus.

6

M 17 10.4 Polar Coordinates and Polar Graphs.
T 18 10.5 Area in Polar Coordinates.
W Exam.
F 19 10.6 Polar Equations of Conics.

7

M Snow Frolic
T 20–22 11.1–3 Vectors and the Dot Product.
W Exam.
F 23 11.4 The Cross Product.

8

M 24 11.5 Lines and Planes in Space.
T 25 11.6 Cylindrical and Quadric Surfaces. Last day to widthdraw
W Exam.
F 26 11.7 Cylindrical and Spherical Coordinates.

9

M 27 12.1 Vector-Valued Functions.
T 28, 29 12.2–3 Calculus of Vector-Valued Functions.
W Exam.
F 30 12.4 Tangent Vectors and Normal Vectors.

10

M 30 12.4 Tangent Vectors and Normal Vectors.
T 31 12.5 Curvature.
W Exam.
F Evaluations/Review.

11 T Exam, 10 am.

In this course the final exam is no different than any other exam except that there is more time
available. You might choose not to take the exam if you have already earned the grade you want, but
do not make plans that conflict with the final exam, because it may be taken out of schedule only with
the approval of the Associate Vice President for Academic Administration, Dr. Scott Ligman.



Assessment. This course uses Mastery Grading. There are no “points” assigned to your work;
instead, your professor will use his best professional judgment to decide whether your solutions reflect
mastery of the material. In essence, all of your work is graded Accept/Needs Improvement, but there
is no penalty for a Needs Improvement. You may try similar problems again on future exams, and
you have some choice in what problems you attempt. Your final grade is determined by counting the
problem types that you have successfully completed. There are no averaging calculations or category
weights. This system has several advantages over traditional point-scoring:

• It puts you in control of earning your grade so you don’t have to “hope” for points.

• It is very easy to measure your progress toward your desired grade.

• Your work can be graded and returned more quickly.

• The final grade reflects what you eventually learn, reducing the impact of early mistakes.

• Your grade only goes up. Nothing but an academic integrity violation can make it go down.

Your professor learned about this type of grading system through Dr. Robert Talbert at Grand Valley
State University. One of his students commented, “This class was not the easiest one that I had
this semester, but it was definitely the least stressful because of the grading system.” The primary
disadvantage of this system is that it can be quite confusing at first. Please ask your professor for
clarification about anything that doesn’t make sense!

Problems are labeled “Apprentice,” “Journeyman,” or “Master” according to whether they are at a
basic, intermediate, or advanced level of difficulty, respectively. For a higher grade, you must do more
Master or Journeyman problems; for a lower grade, more Apprentice problems may suffice.

Grade D− D D+ C− C C+ B− B B+ A− A

Master 0 0 0 0 0 0 0 0 2 5 8
Journeyman 0 0 0 4 9 13 17 22 25 27 27

Apprentice 9 14 19 24 26 27 29 30 30 30 31

Figure 1: Minimum number of exam problems to earn your desired grade

The course material is divided into 31 topics. Each exam will have a large assortment of problems
from different topics and difficulty levels. You won’t have time to attempt them all, but you don’t
need to: You should only work on problem types you have not solved on earlier exams.

On an exam, suppose you solve the Journeyman question for topic 1. If your professor accepts your
solution as correct, this gives you Journeyman credit for topic 1, and Apprentice credit also. There
is no reason to solve Journeyman or Apprentice questions from topic 1 on any future exam, but you
might want to attempt a Master problem from topic 1 to help you earn a higher grade.

Figure 1 shows that to earn an A in the course, you’ll need Master credit for 8 of the 31 topics,
Journeyman credit for 27 of the 31 topics, and Apprentice credit for all topics. If you are one point
away from earning a certain grade, then you will receive one grade lower. For example, if you have 7
Master, 27 Journeyman, and 29 Apprentice, then you are 1 Apprentice problem away from an A–, so
you’ll receive a B+ (rather than a B–).

All materials you submit will be evaluated in a timely manner (typically within one week). Exams
will be scored and accessible for viewing before the next exam. Around weeks 4 and 7 there will be
progress reports for students not making good progress and for other students considered to be at risk.



Rubric. The rubric in Figure 2 will be used for written work and exams. The organization, notation,
and correctness of your solution must all be acceptable or excellent for your solution to be accepted.

Needs Improvement Acceptable Excellent

Organization � � �
Notation � � �

Correctness � � �

Figure 2: Rubric for written work and exam problems

To have acceptable organization, a solution must proceed from top to bottom and from left to right.
It should be clear at a glance where the solution begins and how it proceeds to the conclusion. All
substitutions should be clearly indicated.

Figure 3 shows a solution to the question, “For what real values of x is 3x−2
x+4 ≥ 0?” The organization

needs improvement. As you try to understand the solution, notice how your eyes skip around left and
right, up and down, back and forth, trying to put the pieces together. Does the solution start in the
left column or the center column? Both have the same opening statement, “3x − 2 ≥ 0,” so why do
they proceed differently? Should one of them be ignored? What does the horizontal line mean? How
do the two arrow pictures relate? What does the statement “x ≥ 2/3

−4 ” contribute?

Figure 3: “For what real values of x is 3x−2
x+4 ≥ 0?”

In contrast, Figure 4 shows three solutions with excellent organization. In each case, it is immediately
clear how to read the work. In the latter two cases, the “=” symbols are aligned vertically so that it
is very easy to compare each line to the lines above and below it.

If a solution has acceptable organization, then the notation can be evaluated. Some common mistakes:

• “⇒” versus “=”: The symbol “=” can be read “is equal to,” and it means that the two expres-
sions have the same value. The symbol “⇒” can be read “implies that,” and it means that the
second statement follows logically from the first statement.

• “→” instead of “⇒” or “=”: Some students use “→” to mean “and then I wrote.” If you need
an arrow to tell the reader what to read next, your work is probably poorly organized.

Figure 4 shows three solutions to the problem, “Find all x such that x2 + 2x− 4 = 0.”



Figure 4: Three solutions to “Find all x such that x2 + 2x− 4 = 0.”

The first solution has poor notation because there are no logical connectors. The writer meant that
the expressions are equal, but did not say it, so there are just four expressions unconnected to each
other or to the problem statement. It is all nouns and no verbs. The notation needs improvement.

The second solution has excellent notation and shows what the first one was missing. It’s a coherent
sentence: “By the quadratic formula, x is equal to

(
−2±

√
4− 4(−4)

)
/2, which is equal to . . .−1±

√
5.”

The writer says that the expressions all have the same value and that this is the value of x.

The third solution has acceptable notation. Each line is a coherent statement, but the statements
are not logically connected. Putting a “⇒” in front of all but the first line would fix the problem:
“x2 + 2x− 4 = 0 implies that x2 + 2x+ 1 = 5, which implies that . . .x = −1±

√
5.” This would show

that the latter statements follow logically from the first statement.

If a solution has acceptable organization and notation, then the correctness can be evaluated. So-
lutions with acceptable correctness have a minor transcription or arithmetic error that is unrelated
to the subject matter, does not alter the steps to solve the problem, and is not evidence of a misun-
derstanding. The reader has high confidence that the writer would catch the mistake and produce a
correct solution if he or she were to do the problem over again.

If a solution has a relatively minor error which nevertheless shows some sort of misunderstanding, or
if the error alters the steps needed to solve the problem, then the solution needs improvement. The
reader thinks it is likely that the writer would make the same mistake if he or she were to do the
problem again. Algebra errors generally fall into this category.

Remember that on an exam, the organization, notation, and correctness of your solution
must all be acceptable or excellent for your solution to be accepted.
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Topics. There are 31 topics, and you may use the chart at the left to keep track of
your progress. When one of your solutions is accepted, you can mark that box in the
chart and the box(es) under it unless stated otherwise below. The following is a list of
practice problems for Apprentice, Journeyman, and Master exam problems.

1. Sequences.

A 9.1: 45–52.
J 9.1: 53–60.

2. Geometric Series. Identify the ratio r of a geometric series, state whether
it converges, and find its sum (if it converges). Journeyman: You will need to
choose an appropriate candidate from a collection of series.

A 9.2: 7, 8, 15–18, 25, 26, 29–33, 41, 42, 48, 52.
J See apprentice. See also 9.3: 71–82; 9.4: 23–30; 9.5: 71–80; 9.6: 51–68.

3. Telescoping Series. Find the nth partial sum of the telescoping series, and find
the sum of the series (if it converges). Journeyman: You will need to choose an
appropriate candidate from a collection of series.

A 9.2: 45, 46.
J 9.2: 19, 20, 27, 28, 34.

4. nth-Term Test. Journeyman and master: You will need to choose an appropri-
ate candidate from a collection of series.

A 9.2: 9–13, 43, 44, 49.
J See apprentice. See also 9.3: 71–82; 9.4: 23–30; 9.5: 71–80; 9.6: 51–68.
M See journeyman.

5. Integral Test. Journeyman: You will need to choose an appropriate candidate
from a collection of series.

A 9.3: 1–12 (except 6 and 10), 16–20.
J 9.3: 1–22. See also 9.3: 71–82; 9.4: 23–30; 9.5: 71–80; 9.6: 51–68.
M 9.3: 55–64. (Does not give apprentice or journeyman credit.)

6. p-Series Test. Journeyman: You will need to choose an appropriate candidate
from a collection of series.

A 9.3: 33–38.
J See apprentice. See also 9.3: 71–82; 9.4: 23–30; 9.5: 71–80; 9.6: 51–68.

7. Comparison Tests. Journeyman and master: You will need to choose an ap-
propriate candidate from a collection of series.

A 9.4: 3–12.
J See apprentice. See also 9.4: 23–30; 9.5: 71–80; 9.6: 51–68.
M 9.4: 13–22. See also 9.4: 23–30; 9.5: 71–80; 9.6: 51–68.

8. Alternating Series Test. Journeyman: You will need to choose an appropriate
candidate from a collection of series.

A 9.5: 5–10.
J 9.5: 5–14, 37–44. See also 9.5: 71–80; 9.6: 51–68.
M 9.5: 31–36. (Does not give apprentice or journeyman credit.)



9. Ratio Test. Journeyman: You will need to choose an appropriate candidate from a collection
of series.

A 9.6: 13–24.
J See apprentice. See also 9.6: 51–68, 83–86.
M 9.6: 35–34. See also 9.6: 51–68, 83–86.

10. Root Test. Journeyman: You will need to choose an appropriate candidate from a collection
of series.

A X
J 9.6: 35–42, 44, 46–48. See also 9.6: 51–68, 83–86.

11. Taylor and Maclaurin Series.

A 9.7: 13–30.
J 9.10: 1–10, 27–39.
M 9.7: 49–52, 55–58; 9.10: 13, 14. (Does not give apprentice or journeyman credit.)

12. Power Series.

A 9.8: 5–8.
J 9.8: 11–15, 18–28.
M 9.8: 16, 17, 29–34.

13. Representation of Functions by Power Series.

A 9.9: 1–4.
J 9.9: 5–12, 15, 16, 19, 20, 23, 25.

M 9.9: 24, 26. Also, for example: “Evaluate
∫

tan−1 x
x dx as a power series.”

14. Conics.

A 10.1: 51–58.
J 10.1: 23–26.
M 10.1: 35, 36. And find the asymptotes.

15. Plane Curves and Parametric Equations.

A 10.2: 1–10.
J 10.2: 49–56.

16. Parametric Equations and Calculus.

A 10.3: 1–4, 5–14 (just slope, not concavity).
J 10.3: 29–38.

17. Polar Coordinates and Polar Graphs.

A 10.4: 1–6, 11–20.
J 10.4: 23–32, 33–42.

18. Area in Polar Coordinates.

A 10.5: 1, 3, 5, 6. Do evaluate the integral.
J 10.5: 17–24.
M 10.5: 35–42.



19. Polar Equations of Conics.

A 10.6: 7–12.
J 10.6: 13–22, 23–26.

20. Vectors in the Plane.

A 11.1: 35–38.

21. Vectors in Space.

A 11.2: 83–86.

22. The Dot Product.

A 11.3: 19–23.
J 11.3: 9–16, 35–42.

23. The Cross Product.

A 11.4: 11–16, 17–20.
J 11.4: 39, 40.

24. Lines and Planes in Space.

A 11.5: 13–20, 35–39, 71–74.
J 11.5: 41–46, 49–52.

25. Cylindrical and Quadric Surfaces.

A 11.6: 1–6.
J 11.6: 13–24 (Sketch traces in all coordinate planes, and identify the type of surface).

26. Cylindrical and Spherical Coordinates.

A 11.7: 1–28.
J 11.7: 29–56.

27. Vector-Valued Functions.

A 12.1: 13–16, 45–48.
J 12.1: 49–60.

28. Differentiation of Vector-Valued Functions.

A 12.2: 1–19; 12.3: 1–18.
J Also give a parametrization of the tangent line at the given point.

29. Integration of Vector-Valued Functions.

A 12.2: 43–56.
J 12.2: 57–62; 12.3: 19–24.

30. Tangent Vectors and Normal Vectors.

A 12.4: 1–6.
J 12.4: 21–25, 27, 28.
M 12.4: 37–42. (Alternative hint: Find B before N.)



31. Curvature.

A X
J 12.5: 29–40.
M 12.5: 49–58.

University Core Themes

Excellence in thought. You will learn theory, techniques, and applications of calculus as demon-
strated on homework and exams. This will require careful logical and quantitative reasoning.

“Have you noticed, too, how people with a talent for calculation are naturally quick at
learning almost any other subject; and how a training in it makes a slow mind quicker,
even if it does no other good? [...] Also, it would not be easy to find many branches of
study which require more effort from the learner.”

Plato, The Republic

Generosity in service. This course has no requirement for service, but one of the best ways to
reinforce your understanding of difficult concepts is to help your classmates learn them.

Beauty in expression. Mathematicians see beauty in precise, concise, and correct communication.
You must communicate effectively to receive credit for your work.

“Mathematics, rightly viewed, possesses not only truth, but supreme beauty—a beauty
cold and austere, like that of sculpture, without appeal to any part of our weaker nature,
without the gorgeous trappings of painting or music, yet sublimely pure, and capable of
a stern perfection such as only the greatest art can show. The true spirit of delight, the
exaltation, the sense of being more than Man, which is the touchstone of the highest
excellence, is to be found in mathematics as surely as poetry.”

Bertrand Russell (Nobel Literature Prize Laureate 1950)

If you are skeptical, consider the following research:

“The experience of mathematical beauty correlates parametrically with activity in the same
part of the emotional brain, namely field A1 of the medial orbito-frontal cortex (mOFC),
as the experience of beauty derived from other sources.”

The experience of mathematical beauty and its neural correlates,
Frontiers in Human Neuroscience, February 2014

Faith in God. In mathematics we see a perfect creation, untouched by sin.

“Yes, that will be readily agreed: Geometry is knowledge of the eternally existent.”

Plato, The Republic


