Middlebury Math 223A, Multivariable Calculus

College Spring 2018
MWF 8-8.50am, 202 Warner Hall

THE BASICS

Instructor: George Melvin
Contact: gmelvin@middlebury.edu
Office: 312 Warner Hall
Office hours: M 2-3pm, W 4-5pm, Th 9-11lam
Alternatively you are welcome to chat with me when my office door is open and I am available, or
by appointment.
Course website: http://community.middlebury.edu/~gmelvin/current.html
Announcements and handouts can be found at the course website. The course website will be
updated regularly; please check frequently.
Canvas & Piazza: This course has a Canvas site accessible via Course Hub. Please ensure you can
access the piazza.com forum using the ‘Piazza’ tab on the course Canvas site.
Important dates:
3/8: Examination I
3/16: Last day to drop course
4/12: Examination IT
5/7: Examination III

THE COURSE

Course description: This course is an introduction to the analysis of multivariable functions and
differential geometry. The course will comprise three modules:

1. Geometry of Euclidean space E™.
2. Differential calculus of several variable functions.
3. Generalisations of the Fundamental Theorem of Calculus to several variables.

Mathematical topics: The calculus of functions of more than one variable. Introductory vector anal-
ysis, analytic geometry of three dimensions, partial differentiation, multiple integration, line integrals,
elementary vector field theory, and applications.
Prerequisites: Math 122, Math 200. If you are concerned about your preparation for this course then
arrange to meet with me as soon as possible.
Textbook: Vector Calculus, by S. J. Colley (4th Ed.), Pearson. It is important that you have the
correct (4th) edition!
Supplementary Resources: The following resources is supplementary to the lecture notes and is
freely available for download:
The following recommended resources are supplementary to the lecture notes and will be placed on
Reserve in the Davis Library.

- Vector Calculus, Marsden & Tromba

- Multivariable Calculus, Stewart
Many other calculus textbooks can be found in the QA303.xxx section of the Davis Library, in the
Math Department and in my office (available for consultation whenever I'm around). Caution: some
textbooks with calculus in the title are more suitable for a course in real analysis (Math 0323).


http://community.middlebury.edu/~gmelvin/current.html

Additionally, you can consult the following excellent online resources:

- Community Calculus, https://www.whitman.edu/mathematics/multivariable/multivariable.
pdf

- Kahn Academy, https://www.khanacademy.org/math/calculus-home

- Paul’s Online Math Notes, http://tutorial .math.lamar.edu
In line with the College Honor Code you are expected to properly attribute any additional resource
you consult. If you have a question regarding the suitability of a resource, or appropriate attribution
practices, then let me know.

THE SKINNY

Grading: Your overall grade is given by the following prescription:

Examination I (two hours) - 15%  (March 8, 2018. 7-9pm. Location TBA )

Examination II (two hours) - 25%  (April 12, 2018, 7-9pm. Location TBA)

Examination III (three hour)- 35%  (May 77, 2018, 77?. Location TBA)

Mathematica Project - 10%

Homework - 15%
I reserve the right to modify this prescription until the end of the fifth week of the semester.
Assignment of Grades: The assignment of grades will be (roughly) as follows: let = be your final
(weighted) score out of 100.

x>90 A
80<x<90 | B
65<z<80 | C
50<x <65 | D

x <50 F

The appendage of a decoration (+) will be assigned at my discretion.

Grading policy: If you do better on Exam III than on Exam I (i.e. your score on Exam III, relative
to the distribution of Exam III scores, improves from Exam I to Exam III) then your Exam I score will
be disregarded and your Exam III score will constitute 50% of your overall grade.

Examination policy: You must take each Examination at the prescribed time. Known scheduling
conflicts must be announced to me as soon as possible and additional arrangements will be made on
a case-by-case basis. Failure to attend an Examination without excuse results in a failure for the
Examination; there will be no make-up Examinations. Exceptions to this policy will only be granted in
compelling circumstances.

Homework: Homework will be assigned daily and due for submission by 4pm on the day of the
following lecture. You are strongly encouraged to work with your peers on homework. You are warmly
encouraged to discuss problems with me. However, you should write up solutions on your own and in
your own words.

The goal of homework in this class is to provide you with an opportunity to practice the skills learned
in class. If you required further practice then take the initiative and make use of additional resources.
Homework policy: For each homework submission, I will ask the grader to grade five problems. Each
problem will be worth 2 points and graded as follows:

» 0 points: Illegible work; no justification (even if answer is correct); > 3 minor errors or > 1 major
errors.

e 1 point: Substantial progress made towards solution, but may have 2—3 minor errors or insufficient
justification.

» 2 points: Substantial progress made towards correct solution; < 1 minor errors.
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The lowest five homework scores will be dropped.

Mathematica project: Details will be announced no later than the end of Week 5 of the semester.
Attendance: Timely attendance of lectures is mandatory.. You must attend the section for which you
are registered. If you expect regular class attendance to be a problem then let me know immediately
and we can discuss your situation. In particular, this applies to extracurricular-explained absences.
Changes to the attendance policy will only be granted in exceptional circumstances.

Late Days: You will be permitted Late Days™ that you can use throughout the semester. Late Days
can be used to excuse late/absent attendance from class or missed weekly quizzes. Specific details can
be found in the Late Days policy at the course website.

Suggested collaboration policy:

e You are strongly encouraged to collaborate with your peers. However, you should write up solu-
tions on your own and in your own words.

o Any collaboration undertaken to obtain a solution on submitted work must be explicitly ac-
knowledged; such acknowledgements will not be penalised. For example, write ‘I worked with E.
Noether, Archimedes, C. F. Gauss’ on your submission.

« You are strongly encouraged to be an active participant in the piazza.com forum acccessible via
the course Canvas site.

o Other online forums (eg math.stackexchange.com) must not be utilised to complete or check
your solutions to submitted work: consulting such forums is declared cheating in this class. You
are reminded of your commitment to the College Honor Code.

THE IMPORTANT STUFF

Flipped learning: Throughout the semester we will frequently adopt a flipped learning approach to
the classroom. Flipped learning requires you to engage with course material before coming to class by
watching short video lectures. Time is then made available in class to focus on problem-solving and
engaging with the course material at a deeper level. To benefit from this approach to learning requires
a commitment on your part. You will be expected to have watched the required video lectures no later
than the night before class, and to have worked through the introductory exercises.

Classroom etiquette: You are expected to be seated at your desk and ready to engage by the beginning
of the class. You are expected to be courteous to your classmates and to help foster an inclusive, safe
learning environment. Do not talk over each other; do not belittle someone’s viewpoint; avoid the use of
phrases like ‘that’s easy’. Our learning environment will not be competitive. These remarks also apply
to the piazza.com forum.

Mobile devices must be kept silent and non-vibrating throughout classtime. Use of your mobile
device in-class is not permitted unless otherwise specified; if you are expecting a call then let me know.
If you wish to use a laptop to take notes and/or document the class then you are free to do so. You
must only use your computer as a note-taking device unless otherwise specified. Laptops should be silent
throughout the class. Repeated violations of this policy will reflect negatively on your final score.
Learning etiquette: Be honest in your approach to learning. Ask questions: whenever you struggle
with a topic, if an explanation is unclear, if notation is not defined; you will not be the only one with
that question. Ask questions even if you think they are stupid.

I have found that one of the most difficult tasks to undertake when learning is asking a useful
question. You can help yourself by adopting the following 3RA strategy when asking questions:

- REFLECT: Ask yourself the question: does the question answer itself?

- WRITE: Write down your question down as a coherent sentence: does this help you see your way
to a solution?




- REFORMULATE: Having constructed a coherent formulation of your question: can you ask a more
pointed question?

- Ask: Ask your question!

Get to know your classmates and form study groups: discuss the material, work through problems,
ask questions, help each other. If you understand something then challenge yourself by trying to explain
your understanding to your peers. If someone struggles with your explanation then reformulate your
argument: use examples, visual aids, simple analogies. The onus lies more greatly on the teacher to
provide an adequate explanation than it does on the student to comprehend that explanation.

"What I cannot create, I do not understand”
Richard Feynman, 1918-1988
Renowned physicist, educator and Nobel Laureate.

Anti-discrimination commitment: I am firmly committed to diversity and equality in all areas of
campus life. In this class we will promote an anti-discriminatory environment where everyone feels safe
and welcome. I recognize that discrimination can be direct or indirect and take place at both institutional
and personal levels. I believe that such discrimination is unacceptable and I am committed to providing
equality of opportunity for all by eliminating any and all discrimination, harassment, bullying, or
victimization. The success of this policy relies on the support and understanding of everyone in this
class. We all have a responsibility not to be offensive to each other, or to participate in, or condone
harassment or discrimination of any kind.
Accommodations: Students with documented disabilities who believe that they may need accommo-
dations in this class are encouraged to contact me as early in the semester as possible to ensure that
such accommodations are implemented in a timely fashion. Assistance is available to eligble students
through Student Accessibility Services. Please contact one of the ADA Coordinators below for more
information; all discussions will remain confidential.

- Jodi Litchfield (litchfie@middlebury.edu, or 802-443-5930),

- Courtney Cioffredi (ccioffredi@middlebury.edu, or 802-/43-2169).

Finally, a parting thought: Please remember that MATHEMATICS 1S DIFFICULT! But then again,
getting admitted to Middlebury College is difficult and here you all are. We will strive towards a high
level of rigor and it can be a struggle to wade through the mathematical marsh of complex concepts,
technical tricks, and difficult definitions. However, if you are dedicated to your work, exercise your
problem-solving abilities frequently, and talk about mathematics with your peers then I guarantee that
you will be able to achieve your goals, and more, for this course.

ExPECTATIONS & COMMITMENT PLEDGE

Our course is a shared experience. As such, we all play an important role. To help ensure a successful
experience, I expect all of us, myself included, to commit to the following practices:

. Be here. Attend lectures, arrive on time, and stay for the duration of the class period.
. Be prepared. Complete preview activities and readings prior to attending each class.

. Be present. Plan to participate in class by both asking and answering questions, as well
as by taking part in discussions and group activities.

. Be proactive in your understanding. Complete assignments regularly. Ask questions.
Attend office hours regularly.

. Be honorable. Follow the Honor Code for all graded work in this course.
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. Be respectful of yourself, your classmates, your instructor, and the classroom experience.
Value yours and others’ efforts and contributions to this class. Be mindful that we each arrive
with diffferent backgrounds and experiences. Your respectful presence and interactions with others
are necessary to maintain a productive, safe, welcoming, and stimulating class environment. This
respect should extend outside of our classroom to encompass our entire course experience, including
assigned group work and homework collaboration.

I take these expectations very seriously. As such, I have signed the following commitment below and
ask that all students in my courses sign and return the attached commitment as well.

I understand the above expectations and commit to uphold them to the best of my ability through our
learning experience.
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