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Position & Source: Position vector 7, source vector 7', separation vector Ar =7 — 7

Fundamental Theorems of Vector Calculus:
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Cartesian Coordinates: dl = dxX + dyy + dzZ dt =dxdydz
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Spherical Coordinates: x = r sinf cos¢, y = r sinf sing, z = r cosd
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Cylindrical Coordinates: x = scos¢, y =ssing, z=z

dl=ds§+sd¢pd +dzz dr=sdsddz

vxd = (%Z—?-%)H(%—%)%i(%-i—iﬁ)f Vi =15 ()t o

Dirac Delta Function: [ §3(7 — @) dt = 1if @ contained in volume, §3(Ar) = —V (AT)
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Irrotational Functions: VX
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Solenoidal Functions: V-



Electric Field: E(7) = ﬁfmﬁ? dt', E(?) = 4#
0
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[2DRr da' E(F) = — [ Ar
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Gauss’s Law: $E - da = Qune/€0, V- E = p/e, $D - da = Qf ency V- D= Pfree

Electric Potential: V (7) = ﬁ ) %d’l”) V(@) = ﬁ
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E=-v, v(b)-Vv(@ =-[,E-dl, V?V=—p/e

Laplace’s Equation: V2V = 0if p =0
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Separation of Variables: ZT}Z( = (X = CZY,% = C3Z, C1+C2+C3=0, V=X(x)Y(y)Z(z)
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Separation of Variables (Spherical): V(r,0) = Y.7’ (Alrl +3 +1) P;(cos0)

Py(cos 8) = 1,P;(cos0) = cosb,P,(cosB) = 3c052$
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Multipole Expansion: V (7) = 20
Dipoles: p = [#'p(#)d7’, p = [#o(F)dd, p=[FAF)dl

Vaip (7) = L2t T=pxE, F= @ V)E, P =p/volume
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Boundary Conditions: AV = 0, AE = Eiﬁ AD, = oy, Aﬁu = A13||
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Work and Energy: W = QAV, Weecrrostatic = gz_ofEZdT v Welec+potarization = EfE D dr
Dielectrics: D = EOE +P, op = P-A, pp =—V- P
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Linear Dielectrics: P = EoxeE,
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= ¢E = g,60F = (1 + x.)&E



