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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
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Tensor Math: (d-T); =Y;aT; (T -d);=X:Tua

Lorentz Force: F = Q(E + #xB), On Wire: ﬁmag = fl(ﬁxﬁ)
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Fields in Matter: P = p/volume D= SOE +P oy = P-A pp =—V- P Ip = aa_zta
M /volume ﬁ—uif?—ﬁ Hb = MxA ﬁb = VxM
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Linear Materials: P = EoXe E D=¢E= 1+ Xe)fo = ereoﬁ
M = ymH B =uH = (1+ xm)uoH
Boundary Conditions: AD, = of AEH =0 ABH = Aﬁ”
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Energy & Momentum: S = #L(EXB) Upy = %(EOEZ + i—) Ugy = [ugy dt
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EM Waves:  E(7,t) = Egcos(k -7 — wt +8)A  B(#,t) =Eocos(k - # — wt + &) (kxR)
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