
Math 242
Exam 4 Name:
Fall 2010

1. 10 pts. Evaluate

∫∫∫
D

(xy + xz + yz) dV , where

D = {(x, y, z) : −1 ≤ x ≤ 1, −2 ≤ y ≤ 2, −3 ≤ z ≤ 4}.

2. 10 pts. Find the volume of the region between the sphere x2 + y2 + z2 = 19 and the hyperboloid
z2 − x2 − y2 = 1 for z > 0.

3. 10 pts. Evaluate

∫ ln 8

1

∫ √
z

1

∫ ln(2y)

ln y

ex+y2−z dxdydz.

4. 10 pts. Evaluate in cylindrical coordinates:

∫ 4

−4

∫ √
16−x2

−
√

16−x2

∫ 4

√
x2+y2

dzdydx.

5. 10 pts. Find the mass of the solid cone D = {(r, θ, z) : 0 ≤ z ≤ 6 − r, 0 ≤ r ≤ 6} with density
ρ(r, θ, z) = 7− z.

6. 10 pts. Use spherical coordinates to find the volume of the region bounded by the sphere ρ = 2 cosϕ
and the hemisphere ρ = 1, z ≥ 0.

7. 10 pts. Find the coordinates of the center of mass of the region R = {(x, y) : 0 ≤ x ≤ 4, 0 ≤ y ≤ 2}
with density ρ(x, y) = 1 + x/2.

8. 10 pts. Find the gradient field F = ∇ϕ for the potential function ϕ(x, y) = x+ y2.

9. 10 pts. Show that the vector field F in Problem 8 is orthogonal to all points (x, y) on the equipo-
tential curve that passes through the point (1, 1).


