VECTOR DERIVATIVES
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VECTOR IDENTITIES

Triple Products
(1) A-BxC)=B-(CxA)=C-(AxB)
2) AxBxC) =B@A-C) —CA- B)
Product Rules
3 V=V +gVH
4) VA-B)=Ax(VxB)+Bx(VxA)+(@A V)B+®B-VA
5 V- (fAH=FfV-A+A- (V]
6) V-AxB)=B-(VxA) —A-(VxB)
(D Vx{(fA)=f(VxA)-Ax(V])
8) VxAxB) =B V)A—(A-V)B+A(V -B)—B(V-A)
Second Derivatives
© V-(VxA)=0
10) Vx(Vf)=0

(11) V x(VxA)=V(V-A)—V?A

FUNDAMENTAL THEOREMS

Gradient Theorem:  [P(Vf)-dl= f(b) — f(a)
Divergence Theorem: [(V-A)dr =¢A-da

Curl Theorem: [(VxA)-da=¢fA-dl



Maxwell’s Equations

In general : In matter :
V -E =4np V-D =dnmp
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V xE = _Eﬁ VXE= —Eﬁ FUNDAMENTAL CONSTANTS
V-B=0 V-B=0 )
47 10E 47 10D
VxB=—j+-—— VxH=—j+-—
c It c ot c It c ot
Auxiliary Fields ¢ =3.00 x 103m/s (speed of light)
Definitions : Linear media : e =1.60x1071°C (charge of the electron)
D =E +47P P=xE, D=cE m =9.11 x 1073 kg (mass of the electron)
1
H=B-4m™M M=>,H, H=-B SPHERICAL AND CYLINDRICAL COORDINATES
Potentials Spherical L R .
x =rsinf cos¢ X=sinfcos¢pt+cosfcos¢pd —sin g ¢
1A y =rsinfsing §':sin@sin¢f‘+cos€sin¢é+cos¢$
]-]:_qu_gﬁ7 B=VxA z =rcosf % =cosfF—sing
Lorentz force law Fo=4/x? +i}§2’ +22 P =sinfcosd X+ sin Osing § -+ cosf 2
v 0 =tan! (V/x7-+y2/z) { 8 = cos6 cos R+ cosBsing § —sin 63
F:‘I<E+Z XB) ¢ = tan™ (y/x) ¢ =—singX+cosp§
Energy, Momentum, and Power Cylindrical R .
x = scos¢ X=cos¢s—sin ¢ ¢
1 y = ssing §=sinpS+cospd
Energy density : u = 3 (E2 + B2) 7=z i=12
Poynting vector : s— “ExB s =/x2+y? I %ZCOS‘P’}TSin‘bg’ R
% ¢ =tan"'(y/x) ¢ =—sinpX+cospy
1 z=z =1
Momentum density : II=—ExB
4dme
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Stress tensor : T = o E,E; + B;B; — 5 (E* + B?)d;5
2 2 12
Larmor formula : p=294
3c3
Legendre Polynomials
Py(z)=1 Pi(z)==z
Py(z) = £(32% - 1) Py(z) = 1(52% — 3x)
Py(z) = £(35z" — 3022 + 3) P5(z) = £(63z° = 702° + 15z)



