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VECTOR DERIVATIVES i VECTOR IDENTITIES
Cartesian.  dl=dxX+dyy+dz% dr=dxdydz ;
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Spherical.  dl=drf+rdff +rsinddpd; dr=rsinddrddde {
6 V. AxB) =B.(VxA) —A-(VxB)
Bragdiins v oo g 1ot (TN
radient : = T ree? T rneas? i M Vx(fA) = f(VxA)~Ax (V)
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Second Derivatives
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Cylindrical.  dl=ds§+sd¢ @ +dzd: dr =sdsdddz FUNDAMENTAL THEOREMS
3 5 i
Gradient : Vi = 8—f§+l%¢+§i i
Y 5 Z .
!P Gradient Theorem : _,fa"(v_f) dl = f(b) — f(a)
Di N 13 13 dv,
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BASIC EQUATIONS OF ELECTRODYNAMICS

Maxwell’s Equations

In general ;

axiliary Fields

In matter :

V‘E=— V1D=
EOP Pf
. aB
VXE:—ng Vsz—E
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Definitions : Linear media *
D=¢E+P P=¢y.E, D=¢cE
1 1
H=—B-M M=y,H H=-B
o I
rtentials i
E=-VV - EF, B=VxA

wentz force law

iergy, Momentum, and Power

Energy :

Momentum :

Poynting vector :

Larmor formula :

F=gqg(E+vxB)

1 |
U= -f (60E2+ —33) dr
2 o

P=¢ [(ExB)dr
|

S=—(E xB)
1o

HO 2 2
P=—g“a
Gﬁc‘q

FUNDAMENTAL CONSTANTS
e = 8.85x10712C2/Nm? (permittivity of free space)
wo = 4w x 1077 N/A? (permeability of free space)
c = 3.00x10%m/s (speed of light)
e = 1.60x1071°C (charge of the electron)
m = 9.11 x 1073 kg (mass of the electron)
SPHERICAL AND CYLINDRICAL COORDINATES
Spherical . .
x = rsinfcos¢ % = sinfcos@F+cosfcosgd —sin ¢;qz
y = rsinfsing § = sinfsin ¢+ cosfsin ¢ +cosgp@
z = rcosf Z2 = cosfr—sind@
ro= Jx24y24z? P = sinfcos¢X+sinfsingy+ coshz
0 = tan~'(/x2+ y3/z2) I 8 = cosfcosgk 4 cosfsing§—sin 62
¢ = tan~'(y/x) ¢ = —singXR+cosp¥
Cylindrical .
X = scos¢ X = cos¢§—sin q’;?
y = ssing y = sin¢S+cosge
z = Z i = i
s = Jxl4y? § = cos¢ X +sin ¢ ¥
¢ = tan"l(y/x) $d = —sinpxk+cosp§
z =z i = 2



