Some Useful Vector Identities
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A-B<C=B-+-CxA=C- AxB
Ax(BxC)=B(A-(C)— C(A - B

VgV =yVv V+ Vvy

V - (gA)=yV -A+A - - Vy
Vx(ygA)=yVxA+ vVyxA

V- (AxB)=B-(vxA)—A - (vxDB)
Vv V=viV

VxvxA=v(v - A)—v?A

vxv V=

vV - (vxA)=(

f (v - A) dv= 56 A - ds (Divergence theorem)
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f (VxA) - dSZSB A - dl (Stokes’s theorem)
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Gradient, Divergence, Curl, and Laplacian Operations

Cartesian Coordinates (X, vy, z)
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Cylindrical Coordinates (r,d,

z)
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Spherical Coordnates (R,0,0)
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Three Basic General Orthogonal Coordinate System

Base Vectors Metric Coefficients Differential Volume
aul a2 aus h; hy h; dv
Cartesian Coord.
i ax ay a, 1 1 1 dxdydz
(x,y,z)
Cylindrical Coord.
yARaTeel -0t ar as a, 1 r 1 rdrd®dz
(r.®,z)
Spherical Coord. . .
ar 4o ao 1 R RsinO 2 SinQdRAOAD
(R,6,0)
A A = A + Asus + Asus
dl dl = (hidu))u; +(hodur)us +(hsdus)us
ds ds = hghgdllgdllgnl
dv dv =h;hohsdu;dusdus
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717 v V_<a”1 hyou, Tay hyou, Tau hyou,
v-A v-A=—1 [ d (bbA)+—a(bbA)+—a(bbA)]
A hyhy L gu, M1 ou, 11302 ou, 1123
a,hy aphy a,h;
1 0 0 0
VvV xA VxA=
du,
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hA, hyA, hyA,




