
Formulae for dS and n̂ dS

Main Formulae

For the parametrized surface ~r(u, v)

n̂ dS = ± ∂~r
∂u

(u, v)× ∂~r
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(u, v) dudv

dS =
∣

∣

∣

∂~r
∂u

(u, v)× ∂~r
∂v

(u, v)
∣

∣

∣
dudv

For the graph z = f(x, y)

n̂ dS = ±
[

− fx(x, y)̂ııı− fy(x, y)̂+ k̂
]

dxdy

dS =
√

1 + fx(x, y)2 + fy(x, y)2 dxdy

For the level surface F (x, y, z) = 0

n̂ dS = ±
~∇∇∇F (x,y,z(x,y))

~∇∇∇F (x,y,z(x,y))·k̂
dxdy
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dxdy
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Variations

For the surface x = g(y, z)

n̂ dS = ±
[

ı̂ıı− gy(y, z)̂− gz(y, z)k̂
]

dydz

dS =
√

1 + gy(y, z)2 + gz(y, z)2 dydz

For the surface y = h(x, z)

n̂ dS = ±
[

− hx(x, z)̂ııı+ ̂− hz(x, z)k̂
]

dxdz

dS =
√

1 + hx(x, z)2 + hz(x, z)2 dxdz

For the level surface F (x, y, z) = 0

n̂ dS = ±
~∇∇∇F (x,y,z(x,y))

~∇∇∇F (x,y,z(x,y))·k̂
dxdy

= ±
~∇∇∇F (x,y(x,z),z)
~∇∇∇F (x,y(x,z),z)·̂

dxdz

= ±
~∇∇∇F (x(y,z),y,z)
~∇∇∇F (x(y,z),y,z)·̂ııı

dydz

dS =
∣

∣

∣

~∇∇∇F (x,y,z(x,y))
~∇∇∇F (x,y,z(x,y))·k̂

∣

∣

∣
dxdy

=
∣

∣

∣

~∇∇∇F (x,y(x,z),z)
~∇∇∇F (x,y(x,z),z)·̂

∣

∣

∣
dxdz

=
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∣

~∇∇∇F (x(y,z),y,z)
~∇∇∇F (x(y,z),y,z)·̂ııı
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dydz

c© Joel Feldman. 2004. All rights reserved.


