
Homework Set 7

Not due

Section 16.8

Exercise: Use Stokes’ Theorem to evaluate
∫∫

S
curlF · dS:

1. F(x, y, z) = x2z2i + y2z2j + xyzk, S is the part of the paraboloid z = x2 + y2 that lies inside the

cylinder x2 + y2 = 25, oriented upward. (answer: 0)

2. F(x, y, z) = xyzi + xyj + x2yzk, S consists of the top and four sides (but not the bottom) of the cube

with vertices (±10,±10,±10), oriented outward. (answer: 0)

10: Use Stokes’ Theorem to evaluate
∫
C
F ·dr, where C is oriented counterclockwise as viewed from above:

F(x, y, z) = xyi+ 4zj+ 7yk, C is the line of intersection of the plane x+ z = 8 and the cylinder x2 + y2 = 9.

(answer: 27π)

17: A particle moves along line segments from the origin to the points (3, 0, 0), (3, 5, 1), (0, 5, 1), and

back to the origin under the influence of the force field F(x, y, z) = z2i + 3xyj + 3y2k. Find the work done.

(answer: 219/2).

Section 16.9

5: Use the Divergence Theorem to find the surface integral
∫∫

S
F ·dS, F(x, y, z) = xyezi+xy2z3j−yezk, S

is the surface of the box bounded by the coordinate planes and the planes x = 7, y = 8 and z = 1. (answer:

392)

Exercise: Verify that the Divergence Theorem is true for the vector field F on the region E: F(x, y, z) =

x2i + xyj + zk, E is the solid bounded by the paraboloid z = 9 − x2 − y2 and the xy-plane. (answer: 81
2 π)

9: Use the Divergence Theorem to calculate the surface integral
∫∫

S
F · dS, where F(x, y, z) = x2 sin yi +

x cos yj− xz sin yk, S is the ”fat sphere” x8 + y8 + z8 = 125. (Answer: 0)
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