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Some Notes Specifically
About Unit C

This unit is the foundation on which the rest of the Six Ideas course is built.
The current course structure assumes that unit C will be taught first and will
be immediately followed by unit N.

Why study conservation laws before newtonian mechanics? The mostim- ~ Why study conservation

portant reasons are as follows: (1) Conservation laws are easy to understand  laws first?
and use, which helps build student confidence at the beginning of the course;
(2) using conservation laws does not really require calculus, thus delaying
the introduction of calculus for several weeks; (3) studying conservation of
momentum and angular momentum does require vectors, allowing vector
concepts to be developed for several weeks in simple contexts before getting
into vector calculus; and (4) conservation laws really are more fundamental
than even newtonian mechanics, so it is good to start the course with physi-
cal concepts that are crucially important and will be useful throughout the
course.

We did not intuit these benefits at first: the earliest versions of Six Ideas
presented mechanics in the standard order. Rather, this inversion emerged
naturally as a consequence of observations of student learning and some re-
flection about the logic of the course. (Interestingly, a number of people
interested in reforming the course have independently come to the same
conclusion.)

Inverting the order can be a challenge (in both the positive and negative ~ This approach can be good
sense) for the student who has already had some mechanics. Studying me-  even for well-prepared
chanics “backward” in this way can actually be very good for such a student,  students
because it makes her or him really think about the subject again, and the new
perspective gives greater flexibility. The instructor can play a key role in
helping such students appreciate this by emphasizing the power and breadth
of the conservation law approach and its importance in contemporary
physics, as well as celebrating with them the strength that one gains by being
able to look at a situation from multiple perspectives.

The momentum-transfer model of interactions (which is introduced in ~ The importance of the
chapter C3) is really what makes it possible to talk about conservation laws  momentum-transfer model
without starting with Newton’s laws. This model will be a new and chal-
lenging idea to almost everyone. Instructors should work carefully with stu-
dents, giving them enough practice with the model to ensure that they un-
derstand it and can talk about it correctly. The payoff is that when students
really grasp this model, it by its very nature helps them avoid many of the
standard misconceptions that tend to plague students in introductory
courses. It takes a little work to get used to the new language, but I think that
you will find it worth the effort.

Instructors should note that I have coined a couple of new terms. A Some unusual terminology
number of physicists have recently pointed out the contradictory ways in
which we define and use the concept of work. I have therefore defined the
term k-work [dK] strictly to mean what might be called “center-of-mass
work”: this is the form of work that appears in the standard work-energy
theorem and which is easiest to apply to both particles and extended objects.

Students who are going on in physics need to understand that this idea is tra-
ditionally called work, but that I am renaming and more sharply defining it to
avoid confusion with thermodynamic work (where I do use the traditional



