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PHysics 331 MissioN 8: RETARDED E&M TO RADIATION (3842)PTS)

Problems mentioned refer to David Griffith’s Introduction to Electrodynamics, bth edition. Skip two
problems. Each problem worth 5pts.

Problem 78 Problem 10.13 (Coulomb’s Law holding in a particular context )

Problem 80 Problem 10.17 (deriving Lienard Weichart potential for constant velocity charge )

(
Problem 79 Problem 10.14 (Biot-Savart Law approximately holding )
(
Problem 81 Problem 10.20 (algebra to support conclusions of §10.3 )
Problem 82 Problem 10.21 (electric and magnetic fields of moving charge )
Problem 83 Problem 10.22 (moving flux calculation! )

Problem 84 Problem 10.26 (summary diagram)

Problem 85 Problem 11.1 (retarded dipole problem)

Problem 86 Problem 11.14 (lifetime of classical electron)

Problem 87 Problem 11.18(a) (point charge on a spring)



/mew 8 SorLvriow

[P—_\) Peoblem (0. 13/
(F,#) ﬁlr0)+/0(ra)x‘

F(R) is Coasfunt in time Then Y

fv/)/Joﬁc
Show thot .
E(F 4 = r,-;:-g; f—%—‘—ﬁﬁ dt’
Ah at ‘;V/ Coulomb] Low holds widh fhe % clenu{y eV“'{U‘ftUﬂ ot nearefarded frone .
where /{r 1 - /e

Lety vee Jefimenhos €q°
, Hg(r £e) A g(r #r)

E(FAH=—F
r -
(R4 = gme.

_ 145[9(?'10)@(“0)#/1 L A(FR de’
c/l

x‘r)

T e, N*

_ Lmle g(i%(j)(F:o)+ﬁ(Fiﬂ) (* - %‘-))724— ﬁ-{%—‘iﬁ]dt’

l &—Z)(F;o)_ﬁ/}(r‘,’f—)—idf/
Nt

—

YTr&,

1 [AFL A A gt
UTTE, g »/2_2/ A dr

———

1

et
L)




lp q) Pfoé[em 10.1%
Soppoe  coment density changes slowly e/zauyA o appraxinate

Flh)= T+ (£, -#) T+
/}'um Jhow ﬂu,.i' 31/¢n Ahis a/D/a/oXIMc.ﬁon
B (7, #) = fj( @'X/l iz’

\ S

Jefimenho ¥ eg,ua—h'oﬂ,

T
Sl o))

T{il————-T/f})-ﬁ———J‘(}j]x/& O('Z'

__L.
/'LZ

= %S&’;—(T&H@, —;é)'i';/f))ﬂt C——jl— f/ﬂ]xz’% dt’

I.‘

3 [oC

IJ & { ‘;\L / UVIOM}’H’;/E? %\1 F/
T ) e na.
— . A
= ,tﬁ__ji(rl,*)xﬂ dT’
4 g




[Pgol Problem 10.17

) s
Forfunetely T did Hir a/few/7/ (e LEcTae 3

PX/ Probiten (0. 20 ;{
9 ro__ J2C
Lshaw Tt Dr = De

Here we v

wd Vo= W g [P W= A= c (£ %)
dir

S auase ¥,




Pg& Problem 10.21
? o Conatoained P meve ea X—axis .

() Sopposs  pot hY
Show the fields af /90""/'1' on the oxis #  fhe f/él{’f of fAe CA,{,?,(
gen by = _ % L [CtV A .
E Yyre, N \Cc—V X 9 E =0
net offume V i/ a»wﬁM) ,
4o dhe left of dhe chorge |

(do
Whot orc /‘1'\0. felds on fhe axis
E i ceduced A —pdrwd/bachwwj 0‘1

[b) Tn Ex. 104 we notel
hobve of (1 = V72), in Ahe (eee of  wnthed Velocdy . This
TN (en.). Resolve fhit pa/aalox

Mia\\k appenr +v can-\’rb.ohu(' Yo~ velv

| /—\. [(Cl_vz}(c-v)%\] - ﬁiu /_221_(637:(/7

<
il
O
oY
]

oand

0n fhe feft, A= -X
(c+v} Cunfeyzumf/‘g/

_..\ 9 2
= T 4Yre, o, (C+vj3 (v }(CH//X

—5 — nd
( ‘m'e /)} c+v}J “ a7am -

(b.) T'm net sure whot dhe regalvhun is hece,

A’E:




chacye movihg ot consfont Vc/aui‘y , calculota

For a /)ot?n‘
e flg §Eedi (wing §°10.75) ovv dhe Soha of
a J‘/D/w/( cendered of  Tha ,o/eJc»a‘ [oc ohrion of Ahe Cﬂa/;/('

_ via 0 oo
E(" 9 / /e R2 (R-:F—v,t)
I"'/f T YIrE, | — Vz;{',‘z@):;/z R
C?—

e presert locchin of Fhe Chage is LV, S;Ie :{’"/ Nt = & |
2T T /A A
§Ed.. i(/—Vz/c‘)// (R/A?,‘/-(Rfsinﬁdedgbzﬁ
-da = _ Viin'g |%
Sk e g (, Tt
T ,
— ?(/ - \/Z/C,z/ f _P‘fsm eadﬁ 3 Stn 0 = [ — cor?@
2 €, o (/ B 'cyf‘r';'zﬁj/z ~ 10’0 = cor?@ - |

T

i

?(’_v%z)j sin 8 do
_— 2 3
A€ Uy (1 - L (1~ cs’e) )"

- 2U-v7Y j' du —
L] (’“'gfz*’v?uz) ’

a—

26,
C
' u

T — T 2 Z

2 e, (V Cz)S/z ‘ (-9— - |+ MZ)

l\'f\‘[' rbhu,\

- -V __9_3_ (_Y_g( a ) k

2e, 3 C) l-Vz/Ct)
_ | %



lP?"{) Problem 10.26

~ ipdicete

evelwehion ot M)

tima in My formdes

{
V=i

POTENTQALS'

vV, A

A
c* ot

V-A-=-




P8S] robliom 1.1
of an a.rcf//afu::} a//;odlé

Check +het fha reforded puknﬁJ
Satis Jha  Lorenfz  Garye candli?ion

Vir,8,4) = _5_56"_:‘_?_ Wsm[w(z‘ "/c] + £ C“[w(’(" P/C/_]]

Alrot) = bWan fwit- r'/c)]Z p 2 =(cos8) - (rine)§

Hirr
=L B(rA) s = 2 = Bl
V-A =3 ar{r AP} ¥ rine 5_5[5“\9 A ] (7\ T
= 1 2 Y
L £ [ e sntuts ] + s B AR e
—~ Al Sin[wit-t/ A
" 23 -FZEMGCN(“’(*-P/c)) ("_C_)
- A Sin [Uu(t r‘/c)] (a“n@ cose)
r®snd
— — Acos® sin [w(t-r‘/c)] Aw ¢
_ Aw cos® i,
_ P2 c '_:T_C"‘S [wit-r7e) ]
| ¥
L\'L«tewiLe/
:b_’\_/‘ _ P, ws® ~w® .
of  HTer { ¢ [wit - e)] = ‘F‘Sm -r/c)]]
‘b\/ P
€, -VPo oW ( ews6 - w
Vo Eo = (r‘ Sin [w(i—%}} + JOCUJ[W&—%/])
S
A




P8E| ProsLem 11,14
(?ohr/_r /lyo,ruéu/\ /Ylooabé has @/ZC//L/MI ”fé/fl(hj in Ccirclh K= SX/O-//n,,
\/fa Cou/oMé 0\%’/(&0‘“\4" 07{' o /Jf”ﬁfh SJhvw vy<<C 7[1;/ Mmas/

of fhe arbit So we (an U Lormer fosmula aad calculds
clotitd  pectpeedive

&erpm o Behr'r ofum  frum

_ my
/ YTTE,  r* r
| z
\ > V=] 1
. Yie, mp
\\ /// ‘/
— . v Q.é:’#‘l‘o"q)z =
c Y (8.8 x007%) (3. 11 %107 ) (S x 407" | 3% p08
Than = = 0.0075  hena ywhin nst oo celatividrc,
2
L or mor 'F\)/mutu S)\UN _P = Po ¥ -\_/_Z. Sinw o = -—V—Z
6mc r r
A 2,2 -
p= Pt (1 V- _dU - TF
has crc  l4me mr*) T kY U= Vet Vpokeatid
e
$Z mechane S £/
= _L : 1 4 _ ¢ ‘ e
IV ) myv - e T e T (fve electvin ufér?"@/
S A D S 1 2% )¢
ok sire, rt emc | TG mr‘/
9
dl‘ /Uo (8:77_60) r-z !
§me (4776)" m*r¥
g2l 2" )~ s e
dt 3c \2wme,me/ 2 (
tmgme)® [© .2 2me, mc?
06{':-—3C dr Ca,f:c~L_£ 3
g* r 97- o
o

= K/z‘x (.3 xro"'s]




