
Math 32B, Lecture 4
Multivariable Calculus

Midterm 2

Instructions: You have 50 minutes to complete the exam. There are five problems, worth
a total of fifty points. You may not use any books, notes, or calculators. Show all your work;
partial credit will be given for progress toward correct solutions, but unsupported correct answers
will not receive credit. Remember to make your drawings large and clear, and to label your axes.

Write your solutions in the space below the questions. If you need more space, use the
back of the page. Do not turn in your scratch paper.

Name:

UID:

Section:

Question Points Score

1 10

2 10

3 10

4 10

5 10

Total: 50



Problem 1.
Consider the solid consisting of the portion of the unit ball x2 + y2 + z2 = 1 lying in the
first octant, with mass density δ(x, y, z) = x.

(a) [5pts.] What is the mass of this solid?

(b) [5pts.] What is the y-coordinate of the center of mass of this solid?



Problem 2.
Consider the map

G(u, v) =

(
u

v + 1
,
uv

v + 1

)
from the uv-plane to the xy-plane.

(a) [5pts.] Find a domain on the uv-plane that maps to the domain D on the xy-plane
pictured here.

(b) [5pts.] Use your answer from part (a) to compute
∫ ∫

D(x+ y)dxdy.



Problem 3.
Compute the following.

(a) [5pts.] The total charge on a wire in the shape of the helix r(t) = 〈cos t, sin t, t〉 for
0 ≤ t ≤ 2π with charge density f(x, y, z) = x+ 2y + z.

(b) [5pts.] The work done by a force field F(x, y, z) = 〈 y
1+x2 , arctan(x), 2z〉 in moving

a particle from (0, 7, 1) to (1, 8, e) along the path r(t) = 〈t2, t+ 7, et〉.



Problem 4.
Consider the vector field F(x, y, z) = 〈2y, 4, ez〉.
(a) [3pts.] Which of the following is a picture of F? Circle one; you do not need to

justify your answer, and no partial credit will be given for this part.

(b) [3pts.] Compute div(F).

(c) [4pts.] Find the integral of F over the unit circle in the xy-plane oriented clockwise.



Problem 5.
Consider the vector field

F(x, y) = 〈F1, F2〉 =

〈
y

x2 − y2
,
−x

x2 − y2

〉
(a) [5pts.] Show that ∂F1

∂y
= ∂F2

∂x
.

(b) [5pts.] Show that F is defined on four distinct connected domains in the plane.
On each of these domains, is F conservative? (Hint: Are these domains simply
connected?)


