10.11

(a) Asin Ex. 10.2,fort <r/c, A =0; for t > r/e,

Aled) (&2)2 ] k(t—\/ri-i-z!/c)dz_m;ki ” ] dz __1_ /) ds
w1 I Vri+ 22 T 2r Vri+z2 ¢ J
= (‘;L: 2) [tln (g—t——?)——:—L) - {:\/(a)? -r’] . Accordingly,
E(rt) = -9 =-‘;—j§z{m (“‘—+—‘fﬂ—l’-)+
¢ r (E) c+1 2%t 1 2c%
ct+/(ct)? —r? L2 2/(ct): -r2 2¢\f(ct)? - r?
_ ok [ fet+ ST ct ~ ct
N : J@r = Jar=n
= —I—;%ln (d+ (:t) — ) z (or zero, for t < r/c).
By = 524
= Mok ], ol [r%V(c-t)z’r—r’—Ct— o ] _1 (=) é
2r ct+ /(ct)? - 12 r? 2\ /{ct)? — 12

_ Hok —ct? T 1 Mok (=2 +r?) . ok —
e R IR e A P

m -
(b) A(r,t) = % i / l"-‘f(—“-i‘@dz. But 4 = /7% + 2%, 5o the integrand is even in z:
)

Al = (2 2) 2/000 ale :"/c) ds.

1 22dr 2dr
PO £ TP Ay = e - s - 2
Now z = /22 -1 =>dz_2‘/&2_r2—\/42_r2,andz-0=:>a—r,z_oo=94—oo.So.

. f9 1 2 ade
A(rt) = ”;-i—?z/ ;6 (t - -) s
L —




Now 6 (t — 2/c) = cd(s — ct) (Ex. 1.15); therefore A = % gc/rw %’i%“) dh, 80

2% — 1
A(r,t) “;?c ﬂct)l’ — 2 (or zero,if et <r);
dA pogoc [ 1 2c%t 2 c3t
E(r,t) = R (—-) (e = ,-2}3/2 Z= 2”[(::‘))20_ raprE z| (or zero, for t < r/c);
an 7 I‘Oqoc = 2
B(r,t) = -—5F¢ = - ( ) i (ct)? - r2]3 73 é= 2”«“;‘:90‘:}3/2 ¢| (or zero, for t < r/c).
10.12
_ Mo [It) (t=2/c) uok a 1 [
=& ] / a= { 2 e dl}'

But for the complete loop, [dl =0, s0 A = Ilokt { /dl+ 5 /dl+2 / } Here [, dl = 2a% (inner
circle), [, dl = —2bX (outer circle), so

“°"‘ [ (2a) + 7 ( 2b)+2ln(b/a)]x=> A= “;;m(b/a)x. E= -% = J%"ln(b/a) x.

The changing magnetic field induces the electric field. Since we only know A at one point (the center), we
can't compute V x A to get B.

10.15

At time t the charge is at r(t) = a[cos(wt) X + sin(wt) §], s0 v(t) = wa|- sin(wt) X + cos(wt) §]. Therefore
4 = z% — afcos(wt,) X + sin(wt,) ¥}, and hence 22 = 2? 4 a? (of course), and 2 = V2% + a’.

dov= -}(@-v) - %{_ 3[— sin(wt,) cos(wt,) + sin(wt,) cos(wt,)]} = 0, s0 (1 . 'T") =,

Therefore
1 q qwa = i /1ol
V(z,t) = —_— lA(2,1) =| ————F=—=——[—sin(wt,;) X + cos(wt ,| where|t, =t — s
(Z ) 41!’(0 \/7_5 + a! ( ) 4"6002 /——22 +a2{ ( r) (U r) Y) r :

10.16



Term under square root in (Eq. 9.98) is:

I = M -23r-v)+(r-v)? +2r? — ' —v'r® + 0722
= (r-v)?+(c® - v*)r’ +(vt)> ~2c*(r-vt). putinvt=r—-R2
= (r- v+ -+ + R -2r - R)-22(r* —r-R) = (r-v)? —r*v? + R,
but
(r-v)?—r%? = ((R+vt) -v)? = (R+vt)’?
= (R-v)? +v'? + 2(R-v)v’t - R%? = 2(R - v)tv? — v?t%?
= (R-v)? - R%? = R%? cos?  — R*? = —R*? (1 —cos® 6)
= —R%’sin®6.
Therefore "
I =—-R%sin?8 + *R? = R (1 - 5 sin? 9) ,
Hence 1 "
V(r,t) = . qed
im0 gy /1 - £ sin 6
10.19

From Eq. 10.33, ¢(t — t,) =4 = ¢*(t — t,)* =4* = 2 -a. Differentiate with respect to t:

22(t - t,) (1—%) =%-g. orm(l—%t:) =c-%. Now 2 =r —w(t;), so

O _ 0w _ Owot, _ 0Ot ﬂ:)__. oty _ ot _ Ot
et A e i v—%,m(l—at m—siveas] 8t(m a’v)— at(& u) (Eq. 10.64),
andhencea-—t:=i qed

o  a-u’



Now Eq. 10.40 says A(r, t) = -"—V(r.t). 50

A 1 [ov av ov ot, v
il —(a“"* a:) (at,at"”ﬁ)
N dt, 1 gqe 1 -qc 8
B c—’ 879741reoc~u+v41r¢o(4 ta)’c?t("c S v)]
- Loge o ¥ (c@_ﬁ.v_,.ﬁ
T ldmey |a-udt (x-u)2\ Ot Bt at )|’

=c(l—%), a=r—w(t) = ‘Z‘:—v% (as above), and

o
Butsa=c(t-t,) = — Bt 5t

ot

o _ova _ ot

ot~ ot, ot at'

. q 8‘,- 32‘_"_ at,- }
= 41rq,c(g-u)2{°(" ")at V[CZ(I 8t)+ a et

g { v + [(2-u)a+ (f = v? +2-a)v] ?;t}

4rege(a - u)?

= (v e @ -t ey 2}

= 41r(oc(q.| ¢ u)3 [nsz(4 " U) + Oﬂ(& . U)l + ()"(C2 == l.)2 +4- a)v]

= 4‘:;0 (M:--la-v):’ [(w—c-v) (—v 23 za) * 2(02 - v? +4-a)v]._ qed

10.20
E = l.';[(cz—vz)u+4x(uxa)]. Here v = 1 .
4meg (2 u)? it
vX, a = aX, and, for points to the right,2 = %. So u = '). >
(c=v)X, uxa=0, and 2-u=2(c-—-v).
" g 1(c+v)c-v)® q 1 fc+v
E = - o= = = =P .
ireo 43(c )3(c v)e-v)k = dreg4? (e —v)? = dmega? \c—-v *

B = %4xE=0. qed

For field points to the left, 2 = —x and u = —(¢+ v) X, so 2- u = 2(c + v), and

q 5 —? g=|-01fe-v\spa
41rco¢3(c+v)3(cz v)c+v)x = i (c+v) X; B=0.




