
Math 470 Connections in Mathematics Spring 2015

Instructor: Edwin O’Shea Class Meetings: MWF 2.30-3.20 in Roop 213

Office Hours MWF 9.35-9.55, 1.50-2.15 in Roop 323

Email: osheaem@jmu.edu Web: www.educ.jmu.edu/∼osheaem/teaching/470.html

Texts and materials

- Mathematics for Secondary School Teachers (MAA) by Bremigan, Bremigan, and Lorch.

- Calculus and its origins (MAA) by Perkins.

- Calculus Gems (MAA) by Simmons.

Course description

Math 470 is a capstone course for math majors with a secondary education emphasis. The focus is

on creating connections between the different areas between calculus, geometry, algebra and analysis,

and number theory.

We will begin with a selection of topics from the first four chapters from the first text, focusing on the

intricacies of functions, geometry, quadratic polynomials and trigonometry. Much of it will be review

but not all of it. Then we will delve deeper expounding upon the historical motivation for these topics.

Finally, we will pick some fundamental topics that an inquisitive sixteen year old might want to know

more about.

As an illustrative example of connections is an understanding of π. At some point we will verify that

there exists a constant called π with the property that every circle, regardless of its radius r, has area

equal to πr2. This is a remarkable claim: whether the radius is big or small there is this constant that

remains steadfast and this was known to the ancient Greeks. We will then approximate π in several

different ways, using many types of tools from geometry, analysis and algebra. One of the proofs is due

to to Archimedes, another to Leibniz and yet another earlier proof dates from 16th century India. The

techniques differ substantially but are all beautiful and integrate topics that till now may have seemed

disparate. Almost every great question and idea in this course has a similar narrative.

A typical day in class

The course should be thought of as being similar to one in the humanities (and mathematics is not

only the queen of the sciences but very much part of the humanities), in so far as you are very much

expected to come to class with the reading being read.

There will be a short reading quiz at the start of every class, taken directly from the assigned reading.

We will then discuss the day’s reading and exercises in addition to things you are stuck on from the

reading, problems that were not fully understood, things that you loved and/or were surprised by.

In summary, class time will consist of discussion and ironing out the kinks that remain from the

reading. Coming to class without thinking hard and reflecting on the reading is a recipe for being

completely lost in class and getting very little out of the course as a whole.
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Project

There will be a project component that will further or complement what we have studied in class.

Topic suggestions are welcome. You will be expected to master two projects as part of a team, each

team writing a short 1-2 page note (in latexsym) on each. The note is due before the presentations.

Each student must orally present one of them. Projects will add 10% to your grade. Potential topics

include Napier’s original motivation and construction of the logarithm, fleshing out the details of how

Archimedes approximated π without the use of trigonometry, justifying Euclid’s argument for π being

a constant, etc. Project presentations will take place outside of class time on a date in the last week of

class to be mutually agreed upon.

In class tests and final exam.

There will be three tests: February 11, March 18 and April 22.

The final exam will be an oral exam during finals week, lasting up to 45 minutes.

Assessment

10% of the grade is for reading quizzes, 10% for projects, 60% for tests, 20% for the final oral exam.

General JMU policy

Go to www.jmu.edu/syllabus for university wide policies on Attendance, Academic Honesty and

SafeAssign, Adding/Dropping Courses, Disability Accommodations, Inclement Weather and Religious

Accommodations.


