BASIC EQUATIONS OF ELECTRODYNAMICS

viaxwell's Equations

In General: In Matter:
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FUNDAMENTAL CONSTANT.
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(permittivity of free space) (charge of the electron
m=9.11x10""kg

U, =4 x107 N/A*
(mass of the electron

(permeability of free space)

SPHERICAL AND CYLINDRICAL COORDINATE

Spherical
Xx = rsin@cos ¢ 5c:sin@cos¢?+cos@cosq)é—sinqb(?)
y =rsinfsin¢ $ = sinBsin ¢F + cos Osin P + cos o
z=rcost % =cos6F —sin ¢
Cylindrical
X =SCos¢ X =cos @s —sin P
y =ssin¢ $ = sin @5 + cos P
z=2 z=2
FUNDAMENTAL THEOREM

Gradient Theorem: J:(Vf)~ dl = f(b)—f(a)
Divergence Theorem: J (V : A)dr = (jﬁA -da

Curl Theorem: J (V X A) -da= (jﬁA -dl



VECTOR DERIVATIVES

‘artesian. dl =dx i+ dyy+dz2; dt=dxdydz

Gradient: V¢ = Ex+ ﬁy zz

ox dy~ oz

_ dv. v, 9y
Divergence: V -y=—2= ? z

+—2+
ox dy Oz

_ avz avy ~ avx aVZ ~ avy avx A
Curl: Vxvy= - X+ - y+ - z
dy oz dz  Ox ox dy

0°t N 0°t N 9°t
ox® oyt 9z’

Laplacian: V%t =

ipherical. dl =dr?+rd66+rsin0d¢ ¢; dt=r>sin6 dr d d¢

Gradient: Vt_ﬁ;q_li@ 1 o

o  ra8  rsinf 0p
. - 1 o 1 1 ov
Divergence: V.v=——(?v. —(sin@v, )+ —_
& o (r K )+ rsin@ 90 (sm ) rsin@ d0¢

Curl: ¢ 1 [a W, [ 1] 1 v, 9 . 1[3 av}A
Vxv= Oy |——& [p+ | —— - — 0+-| < _o,
" rsing DO(MH v‘*’) Bl r+r sin@ 0@ ar(r%) +r ar("’e) 20 ¢

2
Laplacian: v, o L9 (,20t), 1 050000, 1 9%
2o\’ o) rising 6 r’sin’ 0 or 0¢°
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VECTOR IDENTITIE
Triple Products

(2) Ax(BxC)=B(A-C)-C(A-B)

Product Rules

(3) V(rg)=r@g ) gCr)

(4) VA& B)=AxVxBHBxVxAH@A-VB+E@-VA

(5) V-(A)=r@ A} A-Qr)

6) V-AxB)=B-(VxA)A-(VxB)

(7) Vx(A)= r@xA)-AxEFr)

(8) Vx(AxB)=(B-V)A-(A-V)B+A(V-B)-B(V-A)
Second Derivatives

(9) V-(VxA)=

(10) Vx(Vf)=0

(11) W(WA):WVA)—VZA

(Fundamental theorems are on the back side)



