Math 317 Skeleton Cheat Sheet
Wednesday 2003-04-09

Formulas for ds and dr  (ds = |dr|)
For a parametrized curve r(u)

dr
dr = Tu du
dr
ds = ‘@| du
For a graph y = f(xz)
dr = (1, f,) da

ds =+/1+ f2dz

Formulas for dS and 7dS  (dS = |ndS)|)
For a parametrized surface r(u,v)
ndS = +r, X r, dudv
dS = ‘ru X rv‘ dudv

For a graph z = f(z,y)

ndS =+ (_fl‘a _fy7 1) d.Tdy

dS = \/1+ f2+ f}dzdy

For a level surface g(z,y,2) =0, g, # 0,

1
ndS = + —Vgdzdy

9=

Vgl

dsS =
|gz|

dxdy

(Note: If z = z(z,y) solves g(z,y,2z) = 0, then z, = —g5/9g.

and zy = —¢y/92)

Vector Identities

ae(bxc)=(axb)ec=determinant(a,b, c)
ax (bxc)=(aec)b— (aeb)c
div(curlF) =0

curl(Vf) =0

Ve(fG)=VfeG+ [VeG
Vx(fG)=VfxG+ fVxG

Ve(FxG)=(VxF)eG—-Fe (VxGQqG)

VX(FXG)=(VeG+GeV)F—(VeF+FeV)G

Integral identities of vector fields

Green’s theorem
// divFdA :/ F o 7ids
S as

// dA = Gedr
s s

Divergence theorem

//VVOFdV://aVFOﬁdS
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Stokes theorem
//VXFdS:/ F e dr
S oS
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