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Formulas for a Surface Integral of a Scalar Function
1. For a smooth surface § defined parametrically as r(u, v) = f(u, v)i + [/M& m@ﬁ”ﬁ i
g(u, v)j + h(u, v)k, (u, v) € R, and a continuous function G(x, y, z) defined
on S, the surface integral of G over § is given by the double integral over R,

£ Cvyz)ds

// G(x,y,2)do = // G(f(u, v), g(u, v), h(u, v)) |r, X r,| dudv. (2) .
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2. For a surface S given implicitly by F(x, y, z) = ¢, where F is a continuously
differentiable function, with S lying above its closed and bounded shadow re-
gion R in the coordinate plane beneath it, the surface integral of the continu-
ous function G over § is given by the double integral over R,

VF
//G(x, y,2)do = //G(x, Y, Z)|$F7~p|dA’ 3)
K “R

where p is a unit vector normal to R and VF-p # 0.

3. For a surface S given explicitly as the graph of z = f(x, y), where f is a con-
tinuously differentiable function over a region R in the xy-plane, the surface
integral of the continuous function G over § is given by the double integral
over R,

//G(x,y, 7)do = //G(x,y, fo, ) V2 + f,2 + 1dedy. (4)
S R
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