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

Fundamental Theorems of Vector Calculus:

Vf-di=f(b) - f(@ [V-Adr=¢A-da [(VxA)-da =§A-di
Cartesian Coordinates:  di = dx% + dyy +dzz dt =dxdydz
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Spherical Coordinates: x = r sinf cos¢, y = r sinf sing, z = r cosd
dl=dr? +rd8 +rsinfdpd  dr = r2sind dr d6 d¢
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Cylindrical Coordinates: x = scos¢, y =ssing, z=z
dl=ds§+sdpd +dzz dr=sdsddz
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Dirac Delta Function: 63(E) =L1v. (A—TZ) f63(ﬁ) dt = 1if 7' contained in volume
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Irrotational Functions: Vx4 = 0 A=Vf $A-di =
Solenoidal Functions: V-F=0 F = Vx4 $F-da=



Electric Field: E(7) = —— [2C0Ar dv, EF) = —— [20Rr dd, E(F) = —— [“22&r dl’
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Gauss’s Law: $E - da = Qune/€0, V-E = p/eg

Electric Potential: V(7) = ﬁf%dr’, V(#) = %f%da’, V(#) = ﬁfmdl’
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E=-v, v(b)-Vv(@ =-[,E-dl, V2V =—p/e
Boundary Conditions: AE = giﬁ AV =0
0

Work and Energy: W = QAV, W = %OfEZdT



