
PHYS 34L4 - Electricity and Magnetism- Homework set b
Chapter 5 - Maxwell's Equations and Review

f his set will not be collected, but should be completed before the test at 12:30pm Morxiay February lb, 200g.

Good's Problems

D , I

5.2

D . J

5.4

5 .5

5 . 6

5 .8

r -  ] t

Exam Review Qurestions

Most of thc above arc excellcrtt revicw questions. The foll.owing questions v,,ould Lre considere<l gogd tcst
qucstions. l l-hesc'wotrld be fairl l , diff icrrlt tcst questiorrs.

1 Corrsitlttr a, spttcrit:al voittrrLc r:hargc lvith uniforrn vohrrnr: <:hilrgt: rlgnsitv I' lrrtl rilrlils n. 'I'trc volurne hr,'
a cavity centert:d at al4i with radius af2. Conputc thc electric frrrce orr a ctrarge q pliicecl a,t t6e cerrtcr of
the cavity.

2 An infinitc slab of cttrtt:ttt occttpying thc rcgion -a < z ( o has current i lerrsity i - lut. Corlpute the
tnagnetic fielcl t:r,'ttry'where. Crlrnputtt thc ma,gnctic fbrce on a c,hargc q movinLg with velocity 6 : urt2 at tfue
p<-r in t  i :  (0 ,  0,  o) .

3 Colsidt:r an clccl,r'it: trnd nraguct,ic {iekl crorrlined to t,}ic ,lylirrdrictr,l legiol [) < a.

E - ^ i o p 2 i  f i : 1 y 1 t 2

Is l,ltis ttotnltirratitlrr a llossibkr ek:r:trotnilgnctic licld'/ If yss fi1,l thr: charge clcnsity 21ci clrre1t. Itr |oth
cases support your choice.

4 A non-uniforrnly charged disk with surface charge dcnsiity o : \tt and radius a is parallel to arr infiuiter
plane with charge density oo. Calculate the tota,l force exerted by the plane on thc rlisk.

5 Cornpirt<: thc rrtagrtcti<r ficld alotrg thc axis o1 a, rlisk w.Lth non-rurifirrn <:lrnrgc dtrrsity o : \p rotatirrg
with an angular velocity cu about its axis.

6 Cornpute the field along the axis of a tron-uniforrn disk o1 charge with radius cl ilnd chargc density o : )p.



Gr.t ,  dr"  q vr l*r*. . 'h *'y 
" 

-, i l^ 'n, &rn

r4Q, T i t  vofune ' l ' * '1*
ch."-1",l*^r,\ f1

'ho, 
cr cov , f1

t  r l

Co *g- Ft tht

.f t * cov '"[7 '

Th. a\g.L.. Qtlt o* 
'ILu 

,^I* ot. tA" cov, I 
t5 tA" 5 rrr...

o{ rhq 
';,';f 

"r 
+1" 'JJ vol'r"'t 'lo-y' 

--r'!^: .!"
c o v t + / + T l ^ " C ' n l J ' { a t o l ; J v 6 l u n e c t t + - J e d l

.l', *'y" d *" '|7 - fl r ''nlu'"" J of "/q ? '

- f [ .  { ] l ,n, ld ,t  *Ln neiaLu' tL*Jn ' :  zqo o} 

^L 

'*L' '  to

't1." Q.,. ,, j"f € ' 11u'' ; t 
A

= s-(r) ?
3(n



(@)
6li 

\\#" 
A t l o [  o +  t r , t - ^ t  - < t 1 * 1

- T . ? .

rvrof" l , .

,r"lo.,b

o  h o t

? l - u l
CO' ,  9 . r  t<  the

C-.* &\ o

--> 4

V  =  V o Z

) 7

( * r f t * l  t l o ^ ' ' f ,  f =

*og ̂ " l''c Q, tl on d 'tA*

c ). *.1* 1 
{to"t ll;"; e' i tL

o f  ? .  ( o , u , o )  .

a

$u,\d oof of 9"J'

ooLof PT-



" Jt - t e t i , 6  P 6 t A Y \  ' ^
- l

- 
/ 

d;t'n f"^^ u> O )
+/  d , rec i r . -  e<O'

B ( o )  = 0 .

. l

ft'*,1.1'.e's Lo/^r

Bs
€e) =

"$  
(4 fu  t  - ' t L  o>1e  s ' J t  " J ry

t  I  f * *=  0a f "
a r , r C r c 6  / €  (

= BGr\ I ' /u ru-" =

/\
-J" ,lr"? Y

Ji fo

I
to '>*.-." Y'

l t

9 zT" /"4 . . )

\0  
ar

> \
B k )  =

7L/

l ( * C t - .  V ?  a

: [ - a g  
=

C Jq d ' d e

!o  T '

= !t o I7t.

a  c r  T r / . r f

Jopo /

(a)t)
t)

*  < - T("gr,,^^

E r * ) -  q



F*., t
I

c^/^ nno vir,g c n s.lif ,

P  t 4  a \  /  \

F =  q d n G  -  ! t u ? ' ' x ( - o q ; u d i )

= 9 v " o 5 o l " t



fr C",.r ,  d.- q\A n [* 
"]t, 

-

cu- C,"red l- t(" t€  c  
/ l rndt '  

t '  l

>E-= Yrf f

f f .o :e  Fss , th  F  M

c-rrfe.,tf: *J r.h*"5n

5 ln  C  ho .k

* . "

{',[*

*^ d ,*oyof,'. S* lJ

r e J  r o n  
F . o .

s :  V , F a

Q,u/d,. t( /e' dnn"'l '

ol*r,'ln'* - ff no, ktt *A/
P

6o*rs , v i

M.uwe( l

' i e ' )  s
= r + 7 f

J l y
3r"' : 3 Yo
-< 

LJ

.  [*J.

t

f
Jr-r, $: n/r. ,-, ).^.'^,

(t = 3?oYy

-\

V - e : oh/"*Ay,plf' -



r ' ^ l - - ) \ \{--o,-crdox Vx€= _aq
A C

V n d =  o  , /

A
ftvtt?...e

V, ,€  =  / " i  t  / to t "  
t f

-J

=  t k o t(

J  1 t  +  " l f  
J

V ^ 6 =  & - d  =  - V , l = / o r
\

O\ 
J>

i \'/ 4
J = --U A

t r  Y

flo

S , (l.ot" c .rn t-o eA Q ''ll ''''



.A *S
Qt?\

{P

f* 
" 

.r''-l' J ov\ fu'' d'sk'

f
F

TL" f,t lJ of 5c'rvr,.e go 'a{ "* 
'l-l^t d '' k ' t t}''t rur"i "{

fll. c"H s,,.^ lLo r':'"]* 
tl^* 

:''' ,\:.1""^
i;,-lJ"l;-i,,*l'*'^"L n.**"'^o | *" o{ rk

i, i, k qr€ i9n',"' J '

TU. Cr,ld ,f t'l* 7l*n"

Tlno b[ t  e" ,"  t>

trq P

dq 6 .F =  
\

?tr "=H
Ju )  o

A fion -v,rtn^l, ,h,^1" J

d*^r ; !

i,- f r,^. l*

C.r^y.!. tl^.

f=

p l*",.

\ y

r l
cl ls K 6!  t

lt
r )  P f f i  i ( e

I

u r t L  c h v l e  d ^ ' '

- a

l 4

,

. 1 9 =  . r d o

z-I 'J od
: cry dfJd



( z n  ; a  . r
\ \

J u  J . r ; J d F d d  +

L . ,  r z n f  c l

) F r \  \  , y . d ' ; /r 
Ju J- 

tr  el

g z o d
3 P

\ t

3

? i r  )  s t
E =

3 e o
zs

Z q o



@;:|t
C-x G'*g'f" *1." ^o5.*f t C" U

d, rk  wi l1^  . [ " - j .  J " ' ^ , ' \

d+ *^5,  l *  un[o"  'q  d '

o( d vlet*^un;'L*-

f= ),^ ^l ' (T

' I I l. tl ,t c'cr*{ lo" f'
M o<i-u\.l. 

tretq' d' -----------
- l

Cces d\ =
o

--<y':
r J  z t o '

6,., tC

6qtr.tt

t$ iv,. 4- J . ,*tl C" H

. 2  4 , ,
d J  r  7 r

7 q

rr ec lc*

E6
4rr Jt r :

^of , Ll '' ''.e '4*



B z ' / t  "T 
Z r r , cos  o (

4 rf ( aa*o.)

8 . :  E
Z ( z-'*o'Y/=

, 4

t to *Lq a
I 2
2 ( t 'no ' )%

6. ro L{'t) J;'4, A' a dd7 4J''

s J . , n c e  t k *  v " l r t ' { - 7  r t  t - , f ' '

B = €',n, ( .r') dF'

S f f i #

-l

g :

s;
: M 2

z

= f tof  t^s2 ("
; \

Z Jo

- ' 3  J  P '
J J -

C'n5,'{/'

LdLf f", tl"*'
tg c"fcec{-  'F

6*'ao-tJ-*t'f '

T,-;il *uk flt"* 

r-)5^A fubb;- 
q(+'



r n z  1 c l

|  , r ry  +  _z- .  tL ,G. lo

l r  ,  n z  I
l l  f f i  - t * l  +  z '_ -  - t * \  /
lL \G'r>' I

)

fYW

-.+
B =- Jloda Z

t

z

inf" yo | {-, tk

t

M^ o (, 71.
, v -, 4

z_

li u. ^**\ pdq< f- d: )J so /' f  ̂



.--.>

F:l =

//lrr,--' ,,
( e l  s r  ) ; '

[ 
"c >r,- je ' {1,) (y,) I

Jo (2.-, 
,, 

z\7rz
/ - Q
z

'rffiB:
Z

J

B ! #)v
2^

t& t
L

/4p/e
Txl<yol

A  b , f

{',

rhes>7 g. sr S$., Lu* Yo u tL'/J L" o //<

,.f uTlhu "'^{*Y"/



A

Y

r  3  ) '
l  z  ,  z l [ ]  l
\ z  - r x  J

" )J
|  . . 3  ' ,  2 - .  .  /  - - \

;  -#- +; -#-. - ;  ?m\r +l ;  +, ' , ,)- ; l  
z ' * x '  ' l / + x '  L

( l )



//:',"w
C A C"^^ruL

.  h1"

d,s k ,r{

\3
+l^. Q" U ol $ nTni $n,-'

- i fL .h ,,^9, d'."r,'f 6l=



F,* [t . f  " R^:_

/ i -L e __Q _
4  n+ . .d '

ro)  O

C o s @ r ?
J

O

o l a

1nr" ( a"*oif"

o )  z

Zt" ( a=o-o.-)"'

Z n o ) ; 7

4 nto(z'rat \"'

l=

Z to (z ' * ' \?"



C,. tl

€z

-'rl
l h e . f  c {  d , s k  t s

o

o zt, ( ** drT/t

I
I

(

\

J

(

+ \
ar,

d
Zeo

z )

o  
)  y ' ' J F

Gt - F't\ '=

.X

J*"r'

o

,ft*

rr.,(,.* r",.F!:

\tq +r@.; 1 1T ft^

Z t u



@;
tu Volr- .  "h1.J 

d '^t ' l -7 6i ( r l lo l* t

r" (, in ,.rt) r

( .4.  cr  Co *p-k

O s

F(r) =

r* t ln< f€J ro\^

0s .  G . * ,>s  L "w  r<o

Q*. : sia,t t) 4tt" 'd r

-J -J

€ T
)

s3"

r
-.}

&.) :

V i

4 r r F o s t n v ) ' S J 3 " l  
r

4u fosvr t^ t t  :1  =
+

5 = 4nr' E(t) =L

4 ,r fl o s tn tns'f- r+

l 6  r ( o  r z

+ } f l . -  c
d r

r flo I in t^'t 14

t 4q r^.  6 *r ,
8o

- t
r-l gc 514 ut I
r ( J

=

4  to

Co,', {,'^.r, ft t q ̂
-- =

I J.dc l
C
\ T
J

S

a c
f * J t J u



(.1u ,r"^Y rn* f bo sg\"rit o I
_5

T = ToCr)

= - or.J tT lo e.O> c^l f c +

q ( " )  a c) lto
+

rz ros ,^r t

r

->

d t c

a c

l . l
l*r*1"-r<'t L o{^'

V^€ : f io

I  * f  o r -  co,  -*

4 t .

5  r  l , l o "o

t J  Fo  r '
r / loQ"

t

- > 1 3

a't

f

\

lro)

-)
b r
x f

, f \
- l

)

| . flo v'

\ ;

+
(c>)q)  t

= a

1 %+

rsg!iq&I=;
rgQx€ = s ' O * f



<8:D
fx

. l  a. Qt "t\7

A .h -1n  I  d ' ,  k  r5

- it?^ N 
' 

{*rrrt > p+ r-r,'|

"Tt . .t ;:k ho , " L,*-y. d'*" 'L I

on3uto- vel. ,ci l ' ,  d'  G""9'[ '

qrr G C^"L J r '  
T(" crf is

q,d?" E

= GuJ,'r)J'\d

dr rJ l ;

p lo r" J in a so lr^o ,'J

(*"9tr" c*rlr'n; cu raaqt T,

( ot I s F'r1t -; 
tL

f[. Q^n * yu .^ ' l- qr€ o

,$  rok [ , "^ ' s  l l  l t  l ' 1 " "

(1Ars of  i lL"  5ol" ' "c 'd '

loN'4:*€
9 o Z

J-e ' Y? 
ll

afr€ = sdd

J, 'f J df

: n-f*

a =

=

B O T
)

dF* =
B"t

d o =

d a :  6 a f  B o Jo

Boji' db) f /oN 
'4"n

f
J

f  *ro


