]

6.28 x 10® sec”!

.0209
E, cos(.0209x + 6.28 x 10%t)

E, cos (.0209 x + 6.23 x I0%¢t)

98| E, =E,=0; E, = E, cos kx cos Ky cos wt

VXxE = KE, (& coskx sinky + § sin kx cos ky) cos wt

= = -wZ E, cos kx cos Ky sin wt
Bx = Bocos kx sin ky sinwt ; By= =sin kxcos Kysinwt ; B, =0

_A aBz _oB
V"—@-“’-ax ayx

= -2k Z B, coskx cosky sinwt

%_-E. = wB, (& cos kx sin ky- ¥ sin kx cos ky) cos wt

B . kc
VXE = -¢ 55 gives: Bo= w E,
i 2k?ct= w?
- . —_
vxB = gz 5% gives: B= iz E
w=VZck B, =E/VZ

»

|
|
oem e

I
|
-



@. The mean energy density in a sinusoidal
electromagnetic wave of amplitude E, is E? [8n.
(See Prob. 9.5 solution). E_.., = E,/'Vi. If
Eﬁms/‘hr = 4x107%erg, Epms = (47 x4 x IO"")""-

= 2.2 x 107 statvolt/cm
=22 x 10 x 3 x10* or 6.6 x 107 voit/meter.

A wave in which the energy density is 4 x 10" erg cm®
is transporting energy with power density 4x10™x 3 x10°
or 1.2 x lo'lerg cm'ZSec", equfvalen+ to 1.2 x!o"wa#/m’.
If the kilowatt radiated by the transmitter is spread
over a hemisphere of R meters radius, the power density
there | in watt/m? , is |0-72n R%. Setting this equal to
1.2 x 107 gives R ~ 3000m, or 3 km.

If you want 1o do the whole calculation in SI, start
with the given energy density 4 x10™ I m™,

This times ¢, 3 x 10®m sec™, gives us +he power density
1.2 x10” watt/m?.  To find E,,, , use Eq. 29:
Erms = (377 12 x 107°)= 6.6 x 10 volt m™' .

0.2 Assume height = 2d  (result will depend
somewhat on proportions assumed ).

| liter =10°cm’= 2d x §d? ,or d=8.6cm
area of capacitor = nd x 2d +gdz = %—rrdz
= 522 cm?

C = ___222 L = 830cm
™ X0

This is the capacitance of a sphere of
330 c¢m radius, or about
54 feet diameter.



10.3 (@) /C{'Zq,
|

/) P
/d/ ;,,_;:\ Jl"“ p=29%2d = V3qd
o— 1" g
4 tq
b)p=0
lﬁ—d——’l

Py = *+3qd

$l 1 Rom e
JL . | P =Viogd = 3.16 qd
— Tl SN~ 18.4°
P

10.5

zl E 2P _ 2X103x00
\ g 7_/— 29 (l0—1)3
statvolts

- 3
= 2.06 % 10 &m
= P
/ o qs
= 3 statvolts
l.o3 x 10 ~em
0.6 ':'A Q@ = CV = 250 x6 = 1500 esu
£l P =QS = 500 x I.5 = 2250 ésu-cm
2| AtA E=2p = 2x2250
m' r3 (300)?
L ol z00em = 1.67 x 107* statvolts/cm
0 B
L5 cm =
At B, E=E = 0.833 x 10™ statvolts/cm
10.8
8 _pewse o _ P
/ " g = rz A a*




04y [ —]__Area A
A4

-* A
s C, = ———
& ° ms
LT ¥
8 A 4 l v, —la €5 2C,
AVA [ ﬁ_',i-'.'.v'.-':-_'.'.":r?_z;/%- v jz
I *

| Ve C:=2¢5

This is equivalent to two capacitors, C, and C, in series .
= - Q = 8 . Q_ S !
Visg ®2¢, Y27 “zeg, VEVit%= 2"&,('*’3)

The capacitance of the combination is :

. Q _ 2 C - 2 €
Em 7 = |+;.' = €+1 Co

—a M

v WFEE o v & G

This is equivalent to two
capacitors C, and C, in paralle|.

€ =85 C,=% Q=CV=3CYV  Q=GV=3V

The capacitance of +he combination is :

_ Q8 - Q*tQ, _ E+]
C=3 = 7 Co

Lro19] ¥ neutral atom ; .

// \\ polar‘izabili'f'y -3 ,’%_'(: on, charge q,

[ <= ( \

\ 4—73—-‘"4" .,

\ - _fﬁj - diPole

e r 2

Field of ion, Ejon = —,C:l’i , Induces dipole p= o Ejo, in
neutral atom. Field of induced dipole, Ejpy, =2E

causes force F=qE,, on ion:
- 2 - 2 & — 2 % g? : ;
F =q (_r_;. = _r% X rqf = rsq, . This 'FOFCC IS

aHractive for either sign of q .

Work to separate from distance r, = fF dr = g_—qf'i
r '

Ifg=e and < = 27 x 10 %em? +his is ‘+:~< 107" erg for
. [2.7 x 1074 x (4.8 x '0'"’)2]
= 2 x |0~

= 9x 100%em



1.2 I } ~ B _ 2mwh*I
bl Tz T~ C (22 + b2)¥2
me c — /// 4 )
/.~
\) n B = 2m - ZﬂbzI
== ——} z? Cza

z?/(z2+b*)¥2 > 99 if z > 1.2b

4 B= .62 gauss = %’.’}
R=6x10%cm

B
Qr%(? m= 67 x 10 erg/gquss
Y p = 6.7 x 10 J/ tesla

current ring

If m of current ring = 6.7 x 10 erg/gauss, I = 24 x 10%amp

If field B of current ring = .62 gauss, I = 3,3 x 107 amp

1.5

To estimate roughly the magnetic dipole moment of

the solenoid, let us suppose that it is equivalent to a
point dipole which would produce, 20 ¢cm away on its
axis, a field strength B, equal to that at the end of the
solenoid, namely 18000 gauss. This is reasonable because
the magnetic field configuration near the end of the
solenoid and beyond looks not very different from a
dipole field. On +his assumption,

2m .
18000 = [20y% » OF m= 7.2 X 10" cgs units

_ _goft B In order of magnitude,
: o ~ M _ 7x10"
*T T Axi00
leoft ) /,/c;o 271 x 10
i R = 25 x 107> gauss
- ~
I & ) !
V\GOQ This is small compared tothe earth’s field,
T and if it were perfectly steady could not be

noticed. But if frequently switched on and off it might
cause trouble.



