Problem 5.6
(a) v = wr, sO

K = owr.

(b) v=wrsinf ¢ =

J = pwrsinf @,

where p = Q/(4/3)7R3.



Problem 5.8

2
(a) Use Eq. 5.35, with z = R, 8, = —6, = 45°, and four sides: B = V:;OI
= T ) =ﬂpuf.
(b)z2=R, 6 = -6, = s and n sides: B 2R sin(m/n).
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(c) For small 8, sinf ~ 8. Soasn — 00, B —

npol (m 5 *ULI y | -
297 R (n) = (same as Eq. 5.38, with z = 0).




Problem 5.14

By the right-hand-rule, the field points in the —§ direction for z > 0, and in the +¥ direction for z < 0.
At z =0, B = 0. Use the amperian loop shown:

fB +dl = Bl = polenc = polzd = (B = —poJzy | (—a < 2 < a). If 2 > a, Ienc = polald,
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_ ) —moJay, forz> +a; 1 amperian loop
o { +upJay, for z> —a. } — il
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- Problem 5.19
- charge  charge atoms moles grams

1
1 volume _ atom mole gram volume Liad (_ﬁ) (); whiars
e = charge of electron = 1.6%1079C,
N = Avogadro's number = 6.0 x 1022 mole,
M = atomic mass of copper = 64gm/mole,
d = density of copper = 90 gm/cm3.
-19 23y ( 9-0 4 3
= (1.6 x 107'7)(6.0 x 10*°) > =|1.4 x 10* C/cm®.
I I 1 = ;
(b) J = — = = 75 = 725 X 109 (14 x 107 =(9.1 x 103 ecm/s, | or about 33 cm/hr. This

is astonishingly small_ht.erally slower than a snail’s pa.ce

1% LI, (‘111' % 10~ ) _7
{ﬂ) From Eq 5.3?, fm = E (-a—-) o =|2% 10 N/(:Il'l




1)« e |13 A1 A2 _1 1 LI\ Ca Iu’z —c;r

foio & (3.0::-:101“)_

c=1//eopio = 3.00 x 103 m/s. Here -— y =11.1 % 10?8,
m

fo = (1.1 x 10°*)(2 x 107") =| 2 x 10" N/em.




