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QUIZ 7

1. Let F(x, y, z) = 〈2x2y, 3xy2,−zxy〉. What is ∇ · F?

∇ · F = 〈 δ

δx
,

δ

δy
,

δ

δz
〉 · 〈2x2y, 3xy2,−zxy〉 =

δ

δx
2x2y +

δ

δy
3xy2 +

δ

δz
− xyz = 4xy + 6xy − xy = 9xy

2. What does your answer to the above [and the ap-
propriate theorem] indicate regarding the relationship of∫∫∫

V
−3xy dV and

∫∫
S
〈2x2y, 3xy2,−zxy〉 · dS where V is the [posi-

tively oriented] unit ball and S is the [positively oriented]
unit sphere?

Since 9xy = −3(3xy) we should have that∫ ∫

∂V

〈2x2y, 3xy2,−zxy〉 · dS = −3
∫ ∫ ∫

V

−3xy dV

3. Is there a vector function G such that F = ∇ × G?
[Where F is the F in the first problem.] Why?

Since ∇·F 6= 0 we cannot have G such that F = ∇×G since
then we would have 9xy = ∇ · F = ∇ · (∇×G) = 0, which is not
true in general.
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