Answer on Question #54595-Physics- Electromagnetism

Do the following fields satisfy all four Maxwell's equations?

E(t) = E,sinxsint.B = By cosx cost.

Solution

1)V B = % (Bgyx cos x cos t) = By, cos taa—x(cos Xx) = —Bgyxsinxcost = 0Vt only if By, = 0.
Ty _ 7 0 . . Ny} . . . .

2Q)VXE(t) =k P (Eoy sin x sin t) —J5 (Ep, sinxsint) = (O; —Ey, cosxsint; Eyy cos x sin t).

08 B, int
_—= - cosxsint.
at 0

Thus
— . 9B1 _
VXE(t) = BT only if By, = —cEq, and By, = cEy,,.

3)V-E = %(E()x sinx sint) = E, cos t:—x(sinx) = Ey,cosxcost = 0Vtonlyif Ey, = 0.

-

0E _ — .
4)5 = E,sinx cost.

[ —

9] 0
VXB(t) =k EP (Boy cosx cost) —fa (By cosx cos t) = (0; By, sinx cost; —By, sinx cos t).

So,

— . 10F
VX B(t) = T only if cBy, = —Ey, and cBy, = E,.

1 1. . = _ 5 _ R
So, cByy = ;BOy —c=- This is not true. Thus E, = B, = 0.
Therefore the following fields don’t satisfy all four Maxwell's equations.

(If we work in system where ¢ = % = 1 the following fields satisfy all four Maxwell's equations only if

E_O) = (0;E; —B) and B_O) = (0; B; E), where E and B are arbitrary constants.)
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