Questions about the practice exam or anything else?

[Collect homework; hand out solutions to practice exam]

I’ll post the solutions to the final homework assignment on the web this afternoon.  Make sure you look over the solutions so that you can see if you understood the material from the last part of chapter 13.
A request

In addition to expressing your views of a course through course evaluation forms, it can also be good to publicize your opinion through sites like http://blog.ratemyprofessors.com/ that other students will get to read; this can help guide students to the courses that are right for them.

Also, if you have a teacher you especially like, consider nominating him/her for an award through his/her department.

Some words about the exam

The exam will focus on chapters 12 and 13.

As soon as everybody’s here, we’ll start the exam.

If you’re still working at 1 pm, we’ll move over to another room nearby.

[Read aloud the cover sheet from the midterm:]

This is a closed book, closed notebook exam.  You may not use a calculator or cellphone.  In your solutions you may appeal to any facts that are stated in the text or were discussed in class, unless otherwise instructed.  You may use a five-page cheat-sheet, as discussed in class, as well as the section-summary notes you handed in at lectures.

Read all questions carefully.  If any questions are unclear, request clarification!  You will not be given partial credit on the basis of having misunderstood a question.

You must show your work to get full credit.

If you get an answer that doesn’t make sense but don't have time to trace down your error, don’t just cross out your answer; explain why you think the answer you got looks wrong, and you may get some extra points for showing insight.

If you write on the back of a page, please write “continued on other side” at the bottom of the front of the page.

More on the Divergence Theorem

Let’s look at the Divergence Theorem in the case where E is a circular cylinder about the z axis and where F(x,y,z) doesn’t depend on z and has no component in the z-direction; that is, F(x,y,z) = P(x,y) i + Q(x,y) j.

For simplicity assume the bottom and top faces of E live in the planes z = 0 and z = h, and that the radius of E is 1.

Write E = {(x,y,z): x2+y2 ( 1, 0 ( z ( h}.

The divergence theorem says that 

(((E F ( n dS = (((E div F dV.

First we’ll look at the left hand side.

What is the flux of F through the top face of E?

..?..

..?..

Zero, since the unit normal is k, and F has no component in the k direction.

What is the flux of F through the bottom face of E?

..?..

..?..

Zero, for the same reason (the unit normal is –k).

What is the flux of F through the rest of (E (call this surface S)?

..?..

..?..

Divide the surface up into vertical slats of height h and width ds [draw sketch].  We can write dS as h ds, where s is the arc-length parametrization of the unit circle.  Then 

(1)
((S F ( n dS = h (C F ( n ds 

where C is the positively oriented unit circle.

On the other hand, since (div F)(x,y,z) is independent of z,  (((E div F dV can be written as …

..?..

(0h ((D (div F)(x,y) dA dz = h ((D (div F)(x,y) dA
where D is the unit disk.  So we have

(2)
(((E div F dV = h ((D (div F)(x,y) dA
The divergence theorem tells us that the left hand sides of (1) and (2) are equal, so we conclude that

in this case that

h (C F ( n ds = h ((D (div F)(x,y) dA,

i.e.,

(C F ( n ds = ((D (div F)(x,y) dA,

Have we seen this before?

..?..

..?..

It’s just the vector version of Green’s Theorem that appeared at the beginning of 13.9.

Good luck Monday, and get lots of sleep on Sunday!
