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Math 138: Honours Calculus II Winter 2017

Physics-Based Section 005

PRELIMINARY VERSION WHICH SHOULD BE UPDATED BY END OF WEEK 1

The material presented below is specific to the special “Physics-based Section 005” of

MATH 138. You should also read the course information sheet for the other sections

of MATH 138 – also posted on the LEARN website for this section – since it contains

information that is relevant to this section.

Instructor: E.R. Vrscay, MC 6326, Ext. 35455, ervrscay@uwaterloo.ca. Please use this e-mail address
instead of sending e-mails via LEARN.

Lectures: MWF 1:30-2:20 p.m. in MC 2066.

Office Hours: Wednesdays and Fridays 2:30-3:30 p.m. or by appointment.

Tutorials: Mondays 3:30-4:20 p.m. STC 0020. These tutorials are specifically for students in

Section 005.

Tutorial Assistant: P. Tiede, ptiede@uwaterloo.ca

Objectives: In this special section of MATH 138, motivational examples, taken from Physics as well as
other areas of Science and Engineering, will form an important component of the course.

Textbook: Calculus, Early Transcendentals, Eighth Edition, by J. Stewart, available at the UW Book-
store.

Course website on LEARN: MATH 138 Physics-based Section 005 - Winter 2017. All students
registered in Section 005 will have access to this website. It will contain all material specific to our
section, e.g., lecture notes, assignments. You are expected to consult this portion of the website
frequently.

Lecture Notes: It is planned that the material in the lectures (either in whole or in part – in the latter
case by reference to the relevant sections of the textbook) will be posted weekly in electronic form
(PDF format) on the LEARN course page for Section 005. Normally, the material from the three
lectures for a given week will be posted by the end of that week.

Also posted on this website are Prof. Vrscay’s lecture notes for the Physics-based Section of MATH
137 offered in Fall 2012. From time to time, Prof. Vrscay may make references to some of the
material presented in these lectures (for example, conservative forces and conservation of total
mechanical energy).

Assignments: As in all other sections of MATH 138, there will be weekly assignments that are due at
5:00 p.m. on Fridays. Note that the assignments for Section 005 will, in general, not be identical
to those for the other sections. There may be considerable overlap, but each assignment will also
contain questions that are specific to this section.

As is also the policy for the other sections of MATH 138, you are required to submit your assign-
ments electronically.

Your assignment solutions should be legible, detailed and well-organized, indicating the logic and
methods used in obtaining the answer and not merely a scribble of formulas and equations.
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Midterm Exam: Monday, February 13, 2016, 7:00-8:50 p.m.. The location will be posted on the
LEARN site in the future. Room to be announced.

PLEASE NOTE: The midterm and final exams for Physics-based Section 005 will be

different from the exams in the other sections. Students registered in Section 005

must write the midterm and final exams for Section 005.

Final Grade: Your final grade will be computed in the same fashion as for the other sections of the
course (see Course Outline). Please note that 10% of your final grade is determined from your
assignments, with no exceptions. Therefore, if no assignments are handed in during the term, the
maximum mark you can obtain (even with 100% on both midterm and final examinations) is 90.

Some comments on the special nature of this Physics-based section of MATH 138

Presumably, you are enrolled in this special Physics-based section of MATH 138 because you are
interested in Physics. (Indeed, you may have been in the Physics-based section of MATH 137 last term,
taught by Prof. F. Poulin.) There are several avenues that you may be interested in pursuing in the
future, including, but not limited to: (i) the Mathematical Physics programme (which is offered through
each of the Faculties of Mathematics and Science), (ii) Mathematics with Physics (in some form) or (iii)
Applied Mathematics.
This is an important point since the material covered in this course will, whenever possible, be presented

with applications in Physics as well as Science and Engineering. It is safe to say that the fundamental ideas
of calculus – limit, derivative, integral – were developed in an effort to understand natural phenomena,
e.g., gravitation, projectile motion, fluid mechanics, heat transfer, diffusion, to name a few. As time
progressed, the mathematical aspects of these ideas were further developed, and made more rigorous,
giving rise to the subject of “analysis.”
Reference to these applications throughout the course will give you a good idea of why calculus was

developed. In other words, we’ll often let the physics or the science motivate the mathematics.
Equally important, however, is that it is generally easier to understand mathematical concepts when
they are presented along with applications. (This is especially true for people working in Science and
Engineering but also for Applied Mathematicians.) And it is important to qualify here that we shall also
“do the math,” i.e., pay attention to the theoretical aspects, including proofs. Indeed, we shall cover all
of the theoretical aspects of this course that are covered in the other sections (and perhaps a few more).
Given that you are in your first year of studies and may – or may not - have a first year Physics course

last academic term, you may be worried that you do not know enough Physics for this course. Some
students have also expressed that they took little, if any, courses in Physics in high school. In general,
this should not be a problem, since the concepts from Physics that we shall be using are quite elementary
and come from basic, one-dimensional Newtonian mechanics. In addition, we shall “start from scratch”
and develop them as necessary. In other words, the course is quite self-contained. That being said, it
might be useful for you to have an introductory Physics textbook on hand for reference.

The roles of lectures and tutorials

Lectures: The course material for this section will be defined primarily by the lectures (and therefore
the lecture notes). These lectures will cover selected portions of the textbook but not necessarily in the
order presented in the textbook or, at times, in other sections of the course. Even though the textbook
includes a large number of important applications to Physics, it may be necessary, from time to time,
to present material that is not to be found in the textbook. It is therefore imperative that you keep up
with the course by attending lectures and reading the material posted on the course website on LEARN.

Tutorials: There is one tutorial session for – and only for – Physics-based Section 005:

Mondays at 3:30-4:20 p.m. in STC 0020.
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You will be able to obtain assistance in the MATH Tutorial Centre, MC 4066, as well as the many
tutorial sessions set up for the other sections of MATH 137 for “math-type” problems. This may not

be the case for the “physics-type” problems assigned in this course. For these, you will have
most probably to rely on the special tutorial for Section 005 as well as the instructor.
These Section 005 tutorials can certainly be used to discuss assignment problems. However, it may

also be necessary from time to time to present additional examples in these tutorials – especially physics-
related examples – because of time limitations in the normal lectures. It is your responsibility to keep
up with any additional material presented in these tutorials.

The role of problem sets

Although they formally constitute only 10% of your final grade, the problem sets should be considered
as an essential component of this course. Each problem set will contain some routine questions along
with some more challenging problems that are designed to reinforce the material covered in class. Many
problems sets will also have “bonus questions” that will hopefully inspire you to do additional work and,
yes, earning bonus marks.
The problem sets for this section of MATH 138 will overlap to some degree with those of its other

sections. That being said, there will be some differences because of the “Physics-based” nature of this
section.
The problem sets, as well as the (posted) lecture notes, should be viewed as a primary guide to what

you are expected to know in this course. The midterm and final examinations in this section of MATH
138 will reflect the spirit of the problem sets. You have probably heard this before, but it is worth repeat-
ing: In order to understand mathematics, you must actually do mathematics, by working

on problems and understanding proofs.

For this reason, the computation of all final grades will necessarily include a 10% assignment component.
By not handing in any assignments over the term, you are automatically deducting as many as 10 marks
from your final grade.
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