Mathematical Identities
v(t) = Re{ Ve }where V =
V = golox + yoloy + 2 0l0z
A-B=ABy +ABy+A;B,
V20 = (8%10x2 + °loy” + 1679

sin%0 + cos?0 = 1

V-(VxA)=0

Vx(VxA)=V(V-A)-V?A

jv(v-é)dv=9886.ﬁda
js(vXé)-ﬁdazgScé-dé

' = cos wt + j sin ot

H(o) = j::’ h(t)e it

e =1+ X+ X021+ X33 +

sina = (€1 — e3%)/2j

cosa = (€ + e7%)/2

Basic Equations of Electrodynamics (2 pages)

Electromagnetic Variables Maxwell's Equations, Force
E = electric field (V/m) V xE = —0BJat 0
H = magnetic field (A/m) 35 E. ds_—%jSB Ada

D = electric displacement (C/m?) V xH =J +oD/ét “j

= magnetic flux density (T) @Cﬁ.dgzjsj.ﬁdm%jsiﬁda

Tesla (T) = Weber/m® = 10* gauss ~ V-D=p —¢,D-fda = [, pdv

Constants
&0 = 8.85x102 F/m
Lo = 4nx107 H/m

¢ =1/ feqn, =3x10°m/s
h = 6.624x103* Js
e = 1.60x10™" [C]

p = charge density (C/m°) V-B=0-{:B-fida=0 kg = 1.38x1072 J/IK
J = current density (A/m?) V. J=-dplot Mo = 3770hms = /i, /¢,
o = conductivity (Siemens/m) f=q( E+ vxpe H)[N] Me = 9.1066x10™ kg
Js = surface current density (A/m) Waves Media
ps = surface charge density (C/m?) (V2 —ped?/at2)E=0 D=¢E=g,E+P
cosa + cosP = 2 cos[(a+p)/2] cos[(a-B)/2] (V2+k) E=0, E=E 0 jkT V.-D= Pt
- 2 —

Boundary Conditions k = o\ne _%_ k” /k2 +k2+k2 V-£0E =pt +pp
ix(E1—E2)=0 Vp = olK, Vg = dwldk D=%E, J=oE
Aix(H1—H2) = Js Ex(z,t) = E«(z-Ct) + E.(z+ct) [or (ot-kz) or (t-2/c)]  B=puH=pq(H+M)
fi-(BL—B2)=0 Hy(z,t) = (1mo)[E+(z-ct) - E.(z+ct)]

n -(51 —52) =pPg Ex(zt) = Re{EX(Z)ejmt}

E=H=0ifo=wx <Exﬁ>=%Re{ExH*}

gSS(Exﬁ)ﬁda_——J

\Y

‘E‘ += u‘H‘ )dv — j E - Jdv
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Quasistatics
E=-V®

V2o :_V
€o

(1) = [, &p(T)/ dms[T=Thav' i9=c O

uolq =VxA

AM = Lo I(T)/ 4n[r '~ Thv’

Circuit Elements Electromagnetic Forces

C=§f f=q(E+VxpoH) [N]
L% F=Txp,A [N/m]

Eo =-Vvxu,H (inside conductor)

_ i) jodw gz
V0= T
_ dw
A= _[A B-da (per turn)-N fy = _d_xe lo=const.
dw
We (t) = %Cv2 (1) fy = _d—xm | A=const.
wmm:%u%0 T=Txf

dw
To= _@‘Q or A=const
Py ] = 2 H°

P, [N/m?] = %g E2

0
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