BASIC EQUATIONS OF ELECTRODYNAMICS FUNDAMENTAL CONSTANTS
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Maxwell's Equations
(charge of the electron)

In General: In Matter: (permittivity of free space)
I | _ . 5 m=9.11><10_31kg
& P Pi B Ho (mass of the electron)
_ oB VxE= _a_B (permeability of free space)
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V-B=0 B SPHERICAL AND CYLINDRICAL COORDINATES
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U, u Cylindrical
Potentials X = SCOS¢ X =cos q):;* —sin ¢¢3
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Jt z=2 z=1z
Lorentz Force Law
_ . _ FUNDAMENTAL THEOREMS
F=qE+vxB)
Energy Gradient Theorem: _[ab(Vf)-df :f(B)—f(Zz)
Energy: U = %I[SOEZ L1 pe }ﬂ- Divergence Theorem: J (V-A)dr= (jjf& -da
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Curl Theorem: J (V X A)« da = (j}A -dl



Cylindrical. dl =ds5+ sd ¢+ dz2; dt=sdsdedz

VECTOR DERIVATIVES
) Gradient: Vi=(0t/9s)§ + (1/5)(0t/9¢)d + (0t/92) 2
Cartesian. dl =dxi+dyy+dzZ; dt=dxdydz ~ 19 lav v
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Curl: Vxv= v, X+ W, _ 9. >+ Vv, z VECTOR IDENTITIES
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Triple Products
2 9y g (1) A-@xC)=B-(CxA)=C-(4xB)
Laplacian: V?t= Lot ot oy
ox’ 9y oz (2) Ax(BxC)=B(A-C)-C(A-B)
B R Product Rules
Spherical. dl =dr7+rd66+ rsin0d¢ ¢, (3) V(fg)zf(Vg)+g(Vf)
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Gradient: Vt—a 89é+ ' QB_A 6) V-(AxB)=B-xA)-A-(xB)
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D'vergence' ®) Vx(AxB)=(B-¥)A-(A-V)B+A(V-B)-B(V-A)
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curk 9) V(VxA)=0
v ! |9 Wy o X)L v 90 yige 9 y-9% |5
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Laplacian: V2t=l2i(r2g)+2;. 0 (sineﬁ)+ 1o (11) Vx(VxA)=V(V-4)-V*4
r-or dr) r°sinf o0 d0) rsin“0dp



