Electromagnetic Formula Sheet ...«
Vector-Analysis:

Elements Rectangular Cylindrical Spherical
dl dxax + dyay + dzaz drar + rd@ag + dzaz dRar + R dBae + Rsin6d@ag
ds dydzax + dzdxay + dxdyaz rdgdzar + drdza® + rdrdgaz R?sin6d@dBar + Rsin@d@dRae + RdRdBag
dv dxdydz rdrdydz R?sin0d@dOdr

Cylindrical to Rectangular and vice versa

[Ax]  [cos® —sin® O][Ar Ar cos® sing 0][Ax x =1cos®,y = rsind,r = x2 + y?,
Ay| = |[sin®@ cos@p 0||AD|, AQ| = |-sin® cos® O||Ay| 0= tan?
Az ] 10 0 111Az Az 0 0 11 LAz x
Spherical to Rectangular and vice versa
[Ax] [sinBcos® cosOcos® —sin® AR sinfcos@® sinfsin®  cos® 1[Ax] x = Rsinfcos®,y = Rsinfcos®, z =
Ay| = |sin0sin® cosOsin® cos® ||AB|, |AO| = |cosOcos® cosOsin® —sinb ||Ay|, Rcos9,R = x*+y? + 22,8 =
Azl | cos6 —sinf 0 APl LAQ —sin® cos® 0 Azl tan (RN (% + y?)
Coordinate Systems Gradient divergence
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Electrostatics: \)\k
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47TZ0R V:E:—f Edl D=¢,E, QW fp,,de g)j%vzipole— 4neR2’Q cv, C_— =
( ) (for cylindrical C@c‘w (po (@' 7)(V? is laplacian operator), V?V =
O(Laplace eq@‘&o charge is pres g

Magnetostatics:

4TTE,

1= AA—f,I = []-ds, ] = 6E(A/m*)(OHM'slaw in waveform), V.] = —%(Equation of continuity)(A/m3),V.] =
0(for steady current divergenceless), §.] - ds = 0,V X (ﬁ) =0, gﬁcij -dl = 0,E, = q(VxB),

F=FE, + F; = q(E + V x B)(lorentz'sforce equation), V.B=0,VX B = ,uo] gSSB. ds = O(Iaw of conservation of

magnetic flux), §. B - dl = oI, B =Vx A, V-A=0,V2A=—p,JA="42¢ ° B =Ll v x (—) B=t=g (‘” alloN
B—“"Igﬁ(leR)B pH, M = X H, 1 + Xy = ,ur,gﬁH-dl=1(Amperesczrcuitallaw)¢=q5A-dl=qSSB-ds,
B(Z) #O a@(llne Of CuTT@Tlt) a@ — al X ar , CD12 - L1211 ’ A12 — qu)lz - L1211, - I f dl X B

Time Varying Fields and Maxwell’s Equations:

dd
Vemfz_EfVemfzﬁE'dl _f_ ds , Vems = — fﬁ(uXB)'dl; W

Maxwell equations

Differential form Integral form Significance
VXE = 0B 3€E dl o Faraday’s Law
X F = odl = ———
ot dt Y
oD oD -
VxH=]+— ﬂgH -dl=1 +3€ —-ds Ampere’s circuital Law
ot o ot
V-D=p, fD-ds=Q Gauss’s Law
V.B=0 fB +ds =0 No isolated magnetic charge




