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1. Evaluate
ZZ
S

dS√
1 + 4x2

and S is the part of the vertical surface y = 1 + x2

between two planes z = 0 and 6x− 3y − z = −3. [5]

2. Find
ZZ
S

F • dS where F(x, y, z) = (xz, yz, z) and S is the part of

the cone z =
√
x2 + y2 below the plane z = 2 oriented outward. [5]

SOLUTION

For 1)

(0 ≤ z ≤ 6x− 3y + 3)
S is vertical so parametrization

r(u, v) : x = u y = 1 + u2 z = v

u ∈ [??] 0 ≤ v ≤ 6u− 3− 3u2 + 3 = 3u(2− u)
so.necessary 3u(2− u) ≥ 0 0 ≤ u ≤ 2.....R
∂
∂u
r(u, v) = (1, 2u, 0) ∂

∂v
r(u, v) = (0, 0, 1)

n =
³

∂
∂u
r× ∂

∂v
r
´
= (2u,−1, 0) knk = √4u2 + 1

ZZ
S

dS√
1 + 4x2

=
ZZ
R

1√
1 + 4u2

knk dudv =
2Z
0

1√
4u2+1

√
4u2 + 1

6u−3u
2Z

0

dv

 du =
=

2Z
0

(6u− 3u2) du = [3u2 − u3]20 = 4

For 2)

S is given by z =
√
x2 + y2 for (x, y) ∈ D = {x2 + y2 ≤ 4}

n =

Ã
x√

x2 + y2
,

y√
x2 + y2

,−1
!
...since outward means downward

F on S F(x, y, z) = (x
√
x2 + y2, y

√
x2 + y2,

√
x2 + y2)

and F • n = x2 + y2 −√x2 + y2 thenZZ
S

F • dS =
ZZ
D

F • n dxdy =
ZZ
D

(x2 + y2 −√x2 + y2)dxdy =
2πZ
0

2Z
0

(r3 − r2)drdθ =

= 2π
h
r4

4
− r3

3

i2
0
= 2π

h
4− 8

3

i
=
8

3
π.
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