Math 3500 - Exam 2

April 8, 2003

There are 7 questions on this exam. You are to comfilaef these questions. If you find time to work on
more than five of the questions, please indicate which five you want graded. If you don't indicate, I'll pick
randomly. Please work carefully, andeck your work where possibl&s usual, you are permitted one page

of notes.

Good luck!

1. Compute the pullbaci (w) of the one-formu = x2dz + y?dz on R3 to R! under the mag(t) =
(cost,sint,t).

2. Compute the integral of = 2zydz +22dy around the unit circle ilR2. (If you decide to parametrize
the circle and pull back t&!, please use the parametrizatig() = (cos 6, sin 6).

3. Suppose that = 2xdz + 4zy?dy + dz is a 1-form inR3. Computedw (a 2-form inR3).

4. Find a potential function for the one-form= x sin ydx + (e¥ + %xQ cosy)dy in R? (that is, find a
function f so thatdf = w) or prove that no such function exists. (Hint: This is not a trick question.)

5. Letg be the mapy(u,v) = (coswu,sinu,v), which parametrizes the cylindéz? + 3> = 1} in R?.
Letw be the two-forme2dz A dz + ydz A dy + e*dy A dz. Computeg* (dw) by any means necessary.
(Hint: Thisis a trick question.)

6. Compute the flux of the vector fieM(x,y, z) = (—y,z,1) over the upper hemisphere of the unit
sphere inR3.

7. Letw be the 3-formw = zwsin zdx A dy A dw + e“y%dy A dz A dw on R* (whereR* has the
coordinates, y, z, andw.) Computedw andd(dw).



