
Lesson 36-37, §16.7 Surface Integrals

Surface Integral of f over the Surface S∫∫
S

f(x, y, z) dS = lim
m,n→∞

m∑
i=1

n∑
j=1

f(P ∗ij)∆Sij (1)

= lim
m,n→∞

m∑
i=1

n∑
j=1

f(x∗i , y
∗
j , g(x∗i , y

∗
j ))

√
[gx(xi, yj)]2 + [gy(xi, yj)]2 + 1∆A(2)

=
∫∫

D

f(x, y, g(x, y))
√

[gx(xi, yj)]2 + [gy(xi, yj)]2 + 1 ∆A (3)

=
∫∫

D

f(x, y, g(x, y))

√(
∂z

∂x

)2

+
(

∂z

∂y

)2

+ 1 dA (4)

provided that f is continuous on S and g has continuous derivatives.

Parametric Surfaces If a surface S has a vector equation ~r(u, v) = x(u, v)~i+
y(u, v)~j + z(u, v)~k (u, v) ∈ D∫∫

S

f(x, y, z) dS =
∫∫

D

f(~r(u, v))|~ru × ~rv| dA

Note:
∫∫

S
1 dS =

∫∫
D
|~ru × ~rv| dA = A(S),

where |~rx × ~ry| =

√
1 +

(
∂z
∂x

)2
+

(
∂z
∂y

)2

1


