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1. Use the Divergence Theorem to find the outward flux of F across the
boundary of the region D.

F = (y � x)i+ (z � y)j+ (y � x)k

D : The cube bounded by the planes x = ±1, y = ±1, and z = ±1
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Suppose S isthe surface of the cube D
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2. Use the Divergence Theorem to find the outward flux of F across the
boundary of the region D.

F = yi+ xyj� zk

D : The region inside the solid cylinder x2 + y2  4 between the plane
z = 0 and the paraboloid z = x2 + y2
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3. Use the Divergence Theorem to find the outward flux of F across the
boundary of the region D.

F =
p
x2 + y2 + z2(xi+ yj+ zk)

D : The region 1  x2 + y2 + z2  2
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4. If F = M i+N j+Pk is a di↵erentiable vector field, we define the notation
F ·r to mean

M
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@

@z
.

For di↵erentiable vector fields F1 and F2, verify the following identities.
a.

r⇥ (F1 ⇥ F2) = (F2 ·r)F1 � (F1 ·r)F2 + (r · F2)F1 � (r · F1)F2

b.

r (F1 · F2) = (F1 ·r)F2 + (F2 ·r)F1 +F1 ⇥ (r⇥ F2) +F2 ⇥ (r⇥ F1)
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Same typeof results will hold for components j and k


