Question 3

I fear the training of applied mathematicians. It is the engineer and the scientist

whose role it is to define the parameters of a physical situation, and then empirically
describe it under a given set of rules. Mathematics is the only art in which anything may
be thought of, in any way, indiscriminately. A yellow apple may be treated as purple
orange. Why not? Vitally, it is the job of the mathematician to fix the underlying cause
of every industrial frustration: a stagnant paradigm.

Newton had to invent Calculus (I know a guy in Germany did it too, but for the
sake of example...) before he could then use it to describe his model of Newtonian
physics, which has subsequently been used in every field of engineering and science. If
he had tried to come to form his physical laws without first pursuing pure mathematics,
he would have been lost. Lucky for us he was as brilliant a physicist as he was a
mathematician, and alone could see the relation between the mathematics and the science.

Still, as the article stated, industry has opened up to applied mathematics (though
it borders on what I'd call quasi-engineering). The question is, “Does there need to be a
systematic training of these applied mathematicians?”. I agree with the author that it is

important to be able to communicate both orally and with the pen. Outside of that, as I

have alluded to earlier, the mindset of the mathematician in industry is most valuable

when free of any constraint. Thus, training in mathematics, which is constantly filled with

solving problems under a set of constraints, stunts the potential of the mathematician to
—_— —
develop truly revolutionary means looking at the world.
Just as there is a need for the applied force of thought, so there is a need for the

purely abstract. Properly, that is the need that mathematics fills.




In response to the second question, the five requirements suggested here are quite
useful when trying to improve the curriculum of a Mathematics department; however, we
feel that the Calculus class can be an introduction to these tactics, but not a course in
these tactics. Each requirement should be introduced in the followmlculus
course.

First, focusing on problem-solving should be pushed in any course, since that is
what learning is for...to solve problems. This should be used in a Calculus class in the
form of homework, group problems, and much to students disliking, tests. Second,
gaining experience in communications should be found in group projects, where the
student must talk over the project and agree on an answer. When agreed upon the
students must present a well written presentation to the teacher. The two next topics deal
with exposure to cognate disciplines and at least one paradigm of applied mathematics
research. Both perhaps should be discussed in lecture to a Calculus class, but these are
things that should be done mostly after the Calculus class. These are important to the
overall outcome of the students, but Calculus should be understood and used to
understand these other topics. Lastly is the topic of gaining confidence acquired in open-
- ended problem solving. This should not be introduced to a Calculus class, this is less
about the understanding of Calculus and more to putting the skills to work possibly
without the proper understanding of the skills needed to solve such a problem. We
believe this is too advanced for practice in a Calculus class.

In general, these ideas are good and though out, but they are meant more for an
advanced mathematics student, than the students taking Calculus. These requirements
promote creativity, confidence, and presentation, which are all good qualities. We
believe Calculus is a basic math course, and therefore could be more effectively used as a
tool to build on. If taught and understood well, Calculus can be very useful in more
advanced applied studies in areas of not only Math, but also Physics, Engineering,
Meteorology, etc. Not to shy away from the introduction of these requirements, Calculus
classes should focus on the basics and understanding of the tactics and theories, so that
they can be put to use later on.

The benefits of these requirements are that the students would be more appealing
to the work force, and would also be more prepared to use applied mathematics. The cost
would not be a money factor, due to the courses already being taught, but more of a sanity
factor. Taking up time with some of these requirements would lessen the time the student
had to focus on the theories and structures of Calculus. These are important and must be
understood in order to be used in higher mathematics and other related fields. Since

Calculus is a basic course, and should be, it should be used, not without communication




and interaction with others, but along with these to teach students the ground work for
further knowledge to build on.
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3. by definition: f, := lim

h=> o h
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and assuming p=0 for differential pressure T? = 17.25-10°6
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5. Vs =LWH +2(WH + LW + LH) + n(L + W + H + 4/3) as shown by below diagram.
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