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Then the local value of K is given by
1 50/a, +a
=(H, - =—(—3.55a, +3. 4,67a,) X8, =— =
K=(H,-H,)) Xa,, “o( 3.55a, +3.54a, + 4.67a,) Xa Mo(—\EJ) (A/m)
131.8. Given E=E,_ sin(wt— Bz)a, in free space, find D, Band H. SketchE and Hat ¢=0.
ﬁ D = €,E = €,E,, sin (ot — Bz)a,
The Maxwell equation VXE=-3B/dt gives
a, a, a,
8 9 o|__8
ox dy oz ot
0 E,sin(wt—fz) 0

or —%B=ﬂE.,, cos (wt — Bz)a,

Integrating,
B= —E‘%sin (wt — Bz)a,

where the *‘constant” of integration, which is a static field, has been neglected. Then,

_ _BE. .
H= ol sin (wt — fz)a,
Figure 13-7

Note that E and H are mutually perpendicular. At r=0, sin(wt?— Bz)= —sin Sz.
shows the two fields along the z axis, on the assumption that E,, and B are positive.

Fig. 13-7

13.9. Show that the E and H fields of Problem 13.8 constitute a wave traveling in the z
;¢ direction. Verify that the wave speed and E/H depend only on the properties of free space.

% E and H together vary as sin (w? — 8z). A given state of E and H is then characterized by

wt — Bz = const. = wt, or z=%’(t—lo)
But this is the equation of a plane moving with speed
®

c==
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in the direction of its normal, a,. (It is assumed that 8, as well as w, is positive; for § negative, the
direction of motion would be —a,.) Thus, the entire pattern of Fig. 13-7 moves down the z axis with

speed c.
The Maxwell equation VXH=3D/at gives

a, a =
d = = d

i L 2 =2 E s -

ox dy oz oy Colom SN (wt = pz)m,

_(ffo"' sin(wt—-pz) 0 O

p:—f:cos (ot — B2)a, = €oE,,w cos (wt — fz)a,

1 _ ?
2
€
Consequently, oo B
€oldo (107°/36x)(4x X 1077)
Moreover,
E _ wpo \/—ﬂ—o
H- B p 1205 (V/A) = 120n
13.10. Given H= H,¢/“"*Pg_ in free space, find E.
VXH= Q
ot
) oD
—_ (wr+B2)g . T
57 Hme M =
aD
: ax+fr), _ T
JjBH,." "=
D= —ﬂHm el(""*ﬂ‘).y
w
and E=D/e,.
13.11. Given

E = 307e/'*f9g,  (V/m) H=H, e+ (A/m)

in free space, find H,, and B (8 >0).

This is a plane wave, essentially the same as that in Problems 13.8 and 13.9 (except that, there, E
was in the y direction and H in the x direction). The results of Problem 13.9 hold for any such wave in

free space:
w 1 E Ho
== =3x10°(m/s —=\/—=120xQ
B Ve (m/s) H €
Thus, for the given wave,
10° 1 30n 1
ﬂ—;x—mg—g(radlm) Hm—tﬂ-::tz(A/m)

To fix the sign of H,,, apply VXE=—0B/or.
jB30me Py = —i10°u,H, e/ P,

which shows that H,, must be negative.



