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Question 1 Given a C1 surface with two distinct
parameterizations Φ : D → S and Ψ : D → S, then

A.

∫∫
Φ

F · dS =

∫∫
Ψ

F · dS

B.

∫∫
Φ

F ·dS =

∫∫
Ψ

F ·dS when
∂Φ
∂u

× ∂Φ
∂v

||∂Φ
∂u

× ∂Φ
∂v
||

=
∂Ψ
∂u

× ∂Ψ
∂v

||∂Ψ
∂u

× ∂Ψ
∂v
||

C.

∫∫
Φ

F·dS = −
∫∫

Ψ
F·dS when

∂Φ
∂u

× ∂Φ
∂v

||∂Φ
∂u

× ∂Φ
∂v
||

= −
∂Ψ
∂u

× ∂Ψ
∂v

||∂Ψ
∂u

× ∂Ψ
∂v
||

D.

∫∫
Φ

F · dS <

∫∫
Ψ

F · dS when ||∂Φ
∂u

× ∂Φ
∂v
|| < ||∂Ψ

∂u
× ∂Ψ

∂v
||

∗E. B and C



Question 2 Given a C1 surface S parameterized by
Φ : D → S, where

Φ(u, v) = (x (u, v) , y (u, v)) , z (u, v)) ,

and given F(x, y, z) a continuous vector field defined on
S. Then,

A. n =
Tu × Tv

||Tu × Tv||
is the positively oriented unit normal

vector to S specified by Φ.

B.

∫∫
S

F · n dS =

∫∫
S

F · dS

C. The average value of F · n on S is
1

A(S)

∫∫
S

F · dS,

where A(S) =

∫∫
D

||Tu × Tv|| du dv

D. A and B

∗E. A, B and C


