
Math 3500 - Exam 2

April 8, 2003

There are 7 questions on this exam. You are to completefiveof 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, andcheck your work where possible. As usual, you are permitted one page
of notes.

Good luck!

1. Compute the pullbackg∗(ω) of the one-formω = x2dx + y2dz onR3 to R1 under the mapg(t) =
(cos t, sin t, t).

2. Compute the integral ofω = 2xydx+x2dy around the unit circle inR2. (If you decide to parametrize
the circle and pull back toR1, please use the parametrizationg(θ) = (cos θ, sin θ).

3. Suppose thatω = 2xdx + 4xy2dy + dz is a 1-form inR3. Computedω (a 2-form inR3).

4. Find a potential function for the one-formω = x sin ydx + (ey + 1
2x2 cos y)dy in R2 (that is, find a

functionf so thatdf = ω) or prove that no such function exists. (Hint: This is not a trick question.)

5. Letg be the mapg(u, v) = (cos u, sinu, v), which parametrizes the cylinder{x2 + y2 = 1} in R3.
Let ω be the two-formx2dx∧ dz + ydx∧ dy + ezdy∧ dz. Computeg∗(dω) by any means necessary.
(Hint: This is a trick question.)

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

7. Let ω be the 3-formω = xw sin zdx ∧ dy ∧ dw + ewy2dy ∧ dz ∧ dw on R4 (whereR4 has the
coordinatesx, y, z, andw.) Computedω andd(dω).
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