
11/29/06 Math 340 Quiz Name:

Let Σ be the part of the plane z = 3x−y+2 inside the cylinder x2 +y2 = 4.
a) Find the area of Σ.
b) Find the flux integral

∫ ∫

Σ
F · n dS where F(x, y, z) = yi + 2xj + 4zk and

we orient Σ pointing upwards.

Parameterize Σ by X(x, y) = (x, y, 3x − y + 2) for x2 + y2 ≤ 4. Then

n dS = Xx × Xy dydx = −3i + j + k dydx

and
dS =

√

32 + 12 + 12 dydx =
√

11 dydx

The area is

∫ ∫

Σ

dS =

∫

2π

0

∫

2

0

√
11r drdθ =

√
11π22 = 4

√
11π

The flux integral is

∫

2π

0

∫

2

0

(y, 2x, 4z) · (−3, 1, 1) r drdθ

=

∫ 2π

0

∫ 2

0

−3r sin θ + 2r cos θ + 4(3r cos θ − r sin θ + 2) r drdθ

=

∫

2π

0

∫

2

0

−7r2 sin θ + 14r2 cos θ + 8r drdθ

=

∫ 2π

0

−7/3r3 sin θ + 14/3r3 cos θ + 4r2
]2

0
dθ

=

∫ 2π

0

−56/3 sin θ + 112/3 cos θ + 16 dθ

= 56/3 cos θ + 112/3 sin θ + 16θ
]2π

0
= 32π


