
Keys-Quiz 12

1. Let S be the surface xy − z = 2 for 1 ≤ x ≤ 2, 1 ≤ y ≤ 2. Set up the
integral

∫∫
S ~v · ~NdA for ~v = (x2, zy, 1) without solving.

First of all, the surface is the graph of z = xy − 2. We parametrize the
surface as ~x(u, v) = (u, v, uv − 2) for 1 ≤ u, v ≤ 2

We have
~NdA = ~xu × ~xvdudv = (−v,−u, 1)dudv

and ~v = (u2, (uv − 2)v, 1). The integral is thus∫ 2

1

∫ 2

1

(−u2v − uv(uv − 2) + 1)dudv

2. ~v = (x, yz, xy). Let S be the sphere x2 + y2 + z2 = 4. Write out the
formula for the outer flux of ~v on S and change it into a volume integral
in spherical coordinates.

The formula is
∫∫

S ~v · ~NdA. Applying Divergence Theorem, we have∫∫∫
R

∇ · ~vdV =

∫∫∫
R

(1 + z + 0)dV

In spherical, we have z = ρ cosφ, dV = ρ2 sinφdρdφdθ. The ranges: 0 ≤
ρ ≤ 2, 0 ≤ φ ≤ π, 0 ≤ θ < 2π. Hence, the integral is∫ 2π

0

∫ π

0

∫ 2

0

(1 + ρ cosφ)ρ2 sinφdρdφdθ

1


