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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

vi=L2+ Ly s v A=yl

o= () (55 (G- )e vt
Spherical Coordinates: x = r sinf cos¢, y = r sinf sing, z = r cosd

dl=dr? +rd8f +rsinfdpd  dr = r2sind dr d6 d¢

VxA = rsine (a(sigz " aa%) Ft % (siil@ % B 6(Taf¢)) 0+ % (8(2_;49) - %) ¢

VS = o (5 + s (S0 50) + e v

Cylindrical Coordinates: x = scos¢, y =ssing, z=z

dl=ds§+sd¢pd +dzz dr=sdsddz

vxA = (%Z—Zf—a;‘%)ﬂ (%-%)%i(%—i—if)f Vi =i (55 + a5

Dirac Delta Function: 63(E) = i V- (ArZ) [ &3 (Ar) dt = 1if 7' contained in volume
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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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fAr da'V(r)_Mreof Ar dl

E=-v, v(b)-Vv(@ =-[,E-dl, V?V=—p/e

Laplace’s Equation: V2V = 0if p =0

d?y
) dy2

2 2
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)
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Multipole Expansion: V (7) = 20

1 p7 2=pxE, F=(@-VE, P =p/volume
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Dipoles: p = [ #'p(7")dt’, Vi, (7) =
ias = [N v\ . = =
Boundary Conditions: AV = 0, AE = o= —-A (5) fi, AD, = o5, AD), = AP,
o
1 - -
Work and Energy: W = QAV, Welectrostatic = gz_ofEZdT ’ Welec+polarization = EfE ‘D dt

Dielectrics: D = EOE +P, op = P-A, pp =—V- P

Linear Dielectrics: P = eoxeﬁ, D=c¢E= ETEOE =(1 +)(e)£05, Pp = —%pf

e
Lorentz Force: F = Q(E + #xB), On Wire: ﬁmag = fl(ﬁxﬁ)
Continuity: V - f = —3—’;

Magnetic Field of a Steady Current: B(7) = f:—; ) K?%Mdr’, B(#) = Z—; ) %da’
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