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1. Let F (x, y, z) = (xz2, yx2j, zy2k). Let V be the ball of radius a, center the origin and
S its surface. Using the divergence theorem, evaluate the flux

∫∫
S
F · n dσ where n is

the outward unit normal to the sphere.

Solution.

∇ · F = 3

By the divergence theorem∫∫
F · n dσ =

∫∫∫
V

∇ · F dx dy dz

=

∫∫∫
V

3 dx dy dz

= 4πa3

2. Find
∫∫

S
F · ndσ where F = (x, 2y − x2y) and S is the surface of the tetrahedron with

vertices (0, 0, 0), (4, 0, 0) ,(0, 2.0) and ,(0, 0, 4)

Solution.

∇ · F = 3.

By the divergence theorem∫∫
F · n dσ =

∫∫∫
V

∇ · F dx dy dz

=

∫∫∫
V

3 dx dy dz

= 3 · 1
3
· Area(base) · Height
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