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Probiem 8.5

(a) E; = E, =0, E, = —o/¢. Therefore
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(b) F = ? da (S =0, since B = 0); integrate over the zy plane: da = —drdy# (negative because

outward with respect to a surface enclosing the upper plate). Therefore
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F.= | T;;da, = —f—zl‘ and the force per unit area is f = F =|-
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(e} =T,, = is the momentum in the z direction crossing a surface perpendicular to z, per unit

area, per unit time (Eq. 8.31).
(d) The recoil force is the momentum delivered per unit time, so the force per unit area on the top plate is
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f=-— '2: (same as (b)),
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Problem 9.10

I 1.3 x IU:; a | . .
= ————— =[4,3 x 1075 N/m?*. | For a perfect reflector the pressure is twice as great:
o r X108 |43 X 10T N/m. [For ap P &
*.| Atmospheric pressure is 1.03 x 10° N/m?, so the pressure of light on a reflector is

(8.6 x 107%)/(1.03 x 10%) :l&.'} % 107! atmospheres. ‘




Problem:h‘.j..-.l?
Eguation 9.106 = 7 = 2.42; Eq. 9.110 =

/T=(sinf/2.42)2
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{b) Equation 9.112 = g5 = tan—'(2.42) =|67.5°. 07207 307 407 507 60700 S0° !
(¢) By =Ly, =a-0=2a=0+2=442
(4.42)% cos® # = 1 — sin” §/(2.42)%

(4.42)%(1 - sin® §) = (4.42)% — (4.42)*sin* @

= 1-0171sin®6; 19.5 -1 = (19.5 — 0.17) sin* 8;

18.5 = 10.3sin” #; sin® § = 18.5/19.3 = 0.959;

sind = 0.979; |6' = 78.3°. |
Problem 9.18

(a) Equation 9.120 = 7 = ¢/o. Now ¢ = e, (Eq. 4.34), ¢, = n? (Eq. 9.70), and for glass the index of
refraction is typically around 1.5, so e = (1.5)* x 8.85 x 107" = 2x 107" C*/Nm?*, while ¢ = 1/p =~ 107 Qm
(Table 7.1). Then 7 = (2 x 107")/107™ = |20 5. (But the resistivity of glass varies enormously from one
type to another, so this answer could be off by a factor of 100 in either direction.)

(b) For silver, p = 1.59 x 1073 (Table 7.1), and € & ¢, 50 we = 27 x 1010 % 8.85 % 1072 = (.56.
Since 0 = 1/p = 6.25 x 107 > we, the skin depth (Eq. 9.128) is
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K wop \/277 % 10 ¢ 6.25 x 107 x 4 x 10-7 B J07m = 0.4 107 mum

I'd plate silver to a depth of about j 0.001 mm; | there’s no point in making it any thicker, since the fields don’t

penetrate much beyond this anyway.
(¢} For copper, Table 7.1 gives o = 1/(1.68 x 10™%) = 6 x 107, weg = (27 x 10%) x (8.85 x 10712) = 6 x 1077,

Since 7 33 we, Eq. 9.126 = bk ~ V‘ u_);’_p so (Eq. 9.129)
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iFrom Eq. 9.129, the propagation speed is v T 21.\ Av = (4= 107%) = 10 100m/s. | In vacuum,

E 3 !
A= E = 2 ?UJ;:U =[300m;jv=c= (But really, in a good conductor the skin depth is so small,

compared to the wavelength, that the notions of “wavelength” and “propagation speed” lose their meaning.)






