
PHYS 34L4 - Electricity and Magnetism- Flomework set B
Chapter 3 - Magnetic Fields

Due 12:30pm Wednesday February 6, 2008 at the begirrning of class.

Good's Problems

A1[ problerns nnrst, bt-r workecl lrorn first principles bt,st,art,ing {iorrr tlur lj ioL-savart Larv rir ArnDcr,:,s Law

3 6

3 8  z o

3 r 0

:t.r2 Lo

3 . 1 4

3.1( ;7n

3.1s ( > k"y'
3.20

,"2+5k;f

3.24

' ' ol, { "'4leJ

.  r .  r  l l  I  l '

3.'21; -T^e [,,1,1 's c ftokh- d '" T/* f 
' hl'*^

lt3L5J'.1f,.

Additional Problerns

76'7 
)?roblem A1 Lct thc systt:rn itt l tarts (a) and (b) of problenr A1 of l lorncwork 1 roti itc about its a,xis with

b \ /  i u t  l r t t gu la t ' v t ' l o r ' i l v . , r .  C r r l r - u l r r l c  l l t c  t r r r r g r r c t . i c  f i c l r l  i r l o r rg  t l r c  i r x i s .

UPII Problems

No IIPII probletns this tirnc beczursc marry <lf the above tire UPII problcrns.



S ,,1. V ir u-'

Br -f1,.

5 'rV i'r'e> .

f/z ^U,.^^ s',v{\f ek|, ^ll t[t ?-c'"*y^o'|



I

D"  c^Ae .  s ide

le
4 v

--)

t3, : furT
4r r

(  d j ' *  f u
\

\  r " '-:,J.1

df '"-i"
r1- r r r3

d T ' =  +  d ' ?

i  =  ( o , o , * )  € ' = ( "

F " =  (  - y ' ) t L , = )

? c ' ' = f f i

'  
, 

's/zt
")

z ? -  {( s 7
\ ' z

t z

- > l

J P  ) <

( t / z r r l

\ffi^"l
r \". )"' ,-
L )-i(*,, t (C uz

€ , ,  
. J x ' 9 r ?  +

J  * J r
, ?

-L J*
z

j  , t T
B = - f : -
l.-' 

I

l t t

-  MoT' !----

4 n

VL

/ : \

\ . )

Y

l e, J e.Y



0.Jo: *l) d 14. & cow^*^#'

9/z

Z!
, UA'* z;)3/'

nee

( "

\

4t7,

A r 'd r . '
r{uCx't o(s'rY*(  x ' "

r
( 6 x /

P s
*4*)

,dz($')
S

? t +
( * " *

s '=  - l o r 1 .
8 t r

F,e td t9 4

b L
Z r r

"" (ti ') (

tJ')

{{..t

(z

€,* ,

9 , ,

4 l l
l O f " c r t

B =
s '

f

("*azi

d Co) = r. Lr p+Tt

,l*r5ffi"(  z '*



(  . ,  / " \ 2  , ) [ ; ) '

[ " o - *  l \ ; /  + , ' )

-l'
8 x p

/----l- r r I r )\
Xl 4 xp- *.s- * 4 2' \,{ * 4 2' )

( l  )



l;-)r',"."

sln.t' lI

l J t
C c^ll5 i 5ta't {, t7

r l
i trvest'  gott '

J

tl. Son\e- rnes>' C'tJ e
gr*,"1

Y

C,-,r; J" " "^ [ , 
tL._ ' iJ e

z

c".n l-. in i^7 *["
I  C o ' . J

p i n 0 E
{

h*.
cJ.

E }

r 1
fCp qt^d

- ) l
Qp enn'd

r  )  1 I
in \ru dv ce4 rt)o

'&rf ^o/ l* inlu" ' / '^ ' ' l '
t^5 b'

e C.^The *"5 t.

T/.e ov^J[e

*h. z oxi': .

reP.

I*l-

bel:- "en



Gt.,lo{"

5 r'rt Ct c

C o ' l r 8 =

Is /  z

Q.t

--->

Qr "  a

t / .

17ffi52

- % , * \(u , Q p

_)(ce t{-e g

\f., l lr, '  I

(-z ,-7=, =)

c o >  F  r e< + ( Y.)'

(Er ' z(r2) + *

T"*zGt)"

6 ^ I  s i n  F

5 rrr 6 a

7,ec'

s/ .

* - z('/.\'

ffiN



(1 | 11. l'" lJKe -r.l.c ;k o'.rf r4noQta e 1

&

Zlt,T

f i  fap

s / =

C (  5 ' 4 F 2

q , 4';g )nuJ'o'

7n {^tt ,^
y'+rio.ts o^9 / 'e :

-ri -- E
Z r r

= 
/ f *  s i t

tT fcP

t

S" * t "  {v \e ts  - " ,Ot ' ' ,
I  A l

, I jeovr4e f/
,)n 

'1he 
)

s/z

5 '

*" Q^' V "2( 'D'



r--",
( 3  ? ,
\--l 

C,Q

d^0.,^l..*"f ll , Ll tX" k*r<

r i  = €*^+ 6*u + du.
\"'J P

' . \

:  2 6 ' n u  B * s

kt1t, fteld t ve 'h I f(* PoJ"

(ol.-l"k E- o

-
I.

lT"  ? '

" *

B

o l l s "g 
*rl- co^ l'''ll'uk '

r  f /  K / /K ,
b7 I'te

I

/^.I dJ.. s;nO
6 fn'

,,-*
d; 6 = l ^ I

4 n
laBl =



TT-A +d = V,

e= %*d
s t " r0  = -  cos /

-1, = +^d
K:

d^ .7 R teca d dd

=  r o s  /

l a ' d [ =

R.,
( ' t ,

d), 6) Qo,;,w
/ o

i , e  =  E \ t y4
"2  

4nJ r r / z  (e / '

, d  =  1 / o I  , ' n $ 1 "
4 vK 

u tr/z

( n+*, 9iu"l*'",f;'i ",f.\'
, f  ' :P?'

ce,sQ tu ol"nolY 'o, .kJ

/ " r  ( 'J-  , , ,  e
G )^  r , ' '

1 O

,@ \ -  dd ,o ,d
4 rrQ trl

-E (nu
4rrfL

n g : 
lu" s i1^ l* "*t'

d r co.fii- .
Dir,. .J t [ ,e

o,rt- tte

_)

1la.o : , h lD  f y "
J

tltoL
4-

4 rr?



C ,l ,  . , lo{e C,u f  J J ci '"  l '

fr ,hl fr, l/

r , -2  |  , l r .T  d  . !  t ;n  I[ . l e i =  x : s -

rT i l  =  i l ua -  \ r n[D -f,{g" J

/ t { o  T  6 R  =

ffi

0 =  g r J o

E
4 K

.-J

3 =
-) -)

7 B r *  +  B n o ,

\

I  u"T + tg\
\ z n K  4 K /

J- .-L) i "b
z f f  + | p : f

i , .,t ?y,

.  Q.x f  D- zru/+) ( ,  0)

d . o l  
" " .

:  f x t } - f  , . n J n  o a ( o .tL

I
l t
J - J

\  
= r t

A - + / ,

= IIE(
R \

r)
4 l

f^ / t



ej) M.-r*"{,tL..

(  -  n v  K  - -  m  Q q  = r v t v Z
ry\

q g n  - -  v
rr,^

V ? -
l , b 7  x l o ' L t ^ 9

,  I v r o T M / s



.-4'-\

(Lr, cv,tuk"^
o,{: tl., * .^. l', I

{-," lJ.

$.1 '/ a-v1c-/ I t

"t ., .\*g"J

't-1. 1."1'e'^L'/

p * h.l *- | t4 cl rrt o5'vre Ic

,- l^,,*. T It t l ' t  5t' J

V = Z rrr
T

F,^ = 1"8 =

ry
-t"

M o .
?

=  f n v -
:

v =  l  
j j
Irr\

r y = c J r-r

p 1
I fb 'trY\ r J = ( l

r - l  I
C l<: clrv..a

k ) =

l ,  6  
-7  x tO-z '  k )

= (.  t  I  tc ' i  Yle
6  x t t - ' 9  C  )

( t  , r x 1 o - ' 7 c

(r =')

)  (  , -zr \

7, tl x t o^3t k)
Z r r o "  * z



6) T^fin ,1" r^r r r r

t? lt" I
i.Jl

Z n (

=  2 , 7  ( l O - 5 _  7

= @rrro-zr^/,+ )(+*\1

7n (o o3A



I
3 L

6e,

*T., L= l, Cr.c-,....*t

a
5 . =  \  f d "

" S

: Z rrK IR.

: 5"e,,ydy) Yy = f;'Jlt($

113 i,r>;d e

-4.,,. = 
S"try 

dy

A '
. t l  I  I

Hary^1P'S Lot<-)

5  B d '

/16 Trn.

z u f

=  l t o T .
z n R

c icc,I*^ A-P*'*^ Po+ '

k  =  z rKJ
J

Qr")  
t r re

)
. d  !  =$c

l€ t= /4'(z n \ i
z v y

-- Yo -f'^^'

=: y'o ki



. r , { - ;J "  ( }  tR)

:r-.,.,.' : r

13}  =  J ,T
z o y

= yl(o K R

=  / ' t , Z r k K
z f f y



Q:ir

Fo. o^7

fl," h^ [ " l f  o+  0  c i r c ' l o t  q r r , - q ,'n t[.." x^/

yl *,^,,

I

I
c Y l 4 e n c

I S

t  ^o l l

| >

[ae

n l^^*  d  i
)

l -  t t t o T t a P ' v - f ' r l  l d i " f " l  = d [ r ' " d
L  -  '  - " d 9'  

4 T r  T t t z

r"L = ( P:"e't)= i l "T  d9
4 r'( R"--')



C,nly *Lte *- c,u^f^+ cr^ L;tJ"

( .  *nu l l , t r lF  b l  cds  d - -  s , ' nO =

l a d l =  / " t F  J !
4n(K"* *

-5

B :

C.1..,, k z *c / M 2 , /
7 K -

S c  ( J < _  a e e < /

R
I R'r*

f 4 o a R  . r .  ( d , l
qn (8 '*r - \ "= Jd

=  / ' t o d R z  e-7u")7/z

A) ,,u , ;nI. yok *h" uirQ over tl^' t) /i'^ J'"

{-l^< cyl"^Joti^L cio\=: "t 
*l 'r ick'ness Jz'

*r{f..-Lrve tutt*t I' = da' K

%s,t, ,ce

TA*

- ---r*--

)



zt K ga& '

( 1". ( z -g1')'/'

d e '

Z

( '

\ 4
J

o

-)

t 3 =

v.F
z

Lz-

1"a( u t o b - z ' )

J ,

d . :- -

(  a to  , z )72

d u

ftftYr=
d(r *U'le)

!::
!::

R e""^ O

K :" fO d0

- 1 = t = - k  
f l o t (  z

Z

=  f z z  t " t t O

Le-t U :

ci.- l  
=

,/z
e
\

)

Q- >t ta O d

( n"t ccLg

9 d 9

f:
!:,.

K il.ro t8: e

L

K r , R t e
Z,

/-)'

K r =

5



i:,"* (Lt: (,',nn^, f, L - z e"^ O"

t_ -

lz
-F*  e6

, ' r l l
. 5o ( ; {  a rbg  (€ J L =

t<

= V - t
L

K f,to 
= '''' {'.}* ' o lt^o '' J ''/

-.uraJ.Tf-O, / -o / 
' \

( " r ] r 'g . '  U IF  =  Lr r  \co ' (n -€) ,  )
Jg.. =

:  Z . r ( t  i n L E F 5 i t ' r A ' )

( e)*

\ c."o da
J- oo

Jon  ga  *S indE:g ' ) (



6::) 
€'"'*' ro'io;> r'otl-'^'

2 r r -  Z r r  (o  " r  I

t  Z x t  o - k T



,.'- 
15-*.\\

( e  e d  )  
- >

\* ' - j r ,  E = x!

t7u€ :

6
G-

a
) a

o

Y
b
^7

x

X

a
) *

O

= I 2 ( r  " J

( ' t  { .on*  D* ' 'b

' 1 ko t
V  x B  '  I

J  =  
/ o

V: l , , " , t . t , t s  Vo '> ' b l '  ' F  V€ 'o  )  
- l " '

4

l ^ , 4  , s .



j j  lse [h (,,1b

f
t

t
t

t
I

J
J



al
@ ebl

o-
- l

rt

\- n, f.

u"Lr,{7

GJ 
" 

['i'roc^J Sr(o) =O L7 tyY(t^.h'7'

6,,.(f  + ?o.r"r* * 
:ou:,:- i  

' [ : ]" '  
; :r l) ;  4

1,, ; :;1;'",-l)' 'es ;;'nru'' I d"o'^r'' ' \r = v'd

Fo* a F.,- [,.)* u'ifu +A ,', vuln'f7 {" 
lt' I o G ..'t* {''' * J

{ t . . , x . y . [ o . n < l ( [ " p o " . l ' . | ' ^ u , t b " i n o - o . 9 x " A . , C " k l

s.'t . Fy 1o -1"*^ ?>d o''J Bt >o -l'"' v 1i"o'

5',,,,rs Lg(d =o 
) 

+A'5 i-'a )'es 
}b 

< o '1-J"''o'

t\r. ."f i'"J tStJ '

>l



I! i,. c . *\'-'.* q'rc

I ] ,* ld,  f  reso. I

!.\6 q,..r c f o^{, or 
" 

\*'

*-P'+r"5 ( o'*' b"))"")
) '

" 
l*o [ , .

T,hu ,{ cc^v'\f^+

&
] *

( x B ' c

a z

r S

J B = = Q

JJ'

q_b
ay

$'.. tu t' ""J

e (e ' u*")

rf-r'
S;" *1..* C'" ld hor



/")

6--) 
'. 

TL" s(inni^)

'T1,. f," td "F
i n 3

q

r 8 .

( r,)

-ll\n. 
" 

tt"l'ine

'-T1^" f ," lJ

'T 
h" c .r r ceaa* d o't"'V 5+ t[ "

6lV s dt^J t"

c-r cca^f o{ q +1"^

d I = 6--,t d"

g ro Juco>

X., R

+
Cuf f a1  I

rr-"1*f,.
L ( { ; - t n  z "

q  c i . c . , / . , .  c v r re - t t

r.Jq)  ̂ *k'J o"'f

r r  n 3

) v  =

!( =.

r in l  , {

B =
n z

l ro{ 
' t  

-  2
ff
TCu.*f)"=

t'-

d , t k  r r

r f,'P d "

Z( ra -+  z

t s

u f  t l u  d " k  r r  { [ "

a ( u f f i . =
) u  z l ' "

#ft2;
R

l
o

, I 3  J r

B



,'1,f 3 \

I  r , l  +  ;1 \ t  t
> int

1 )
z z  f  r

( l )

,>

) 1

r  - r z



--j,
t 5 = i l o t ^ 2

I
I
I
I
I

\

/\

6 d-t-'--'' 7!
i  n ' Z

Z & . + K

: &
Yr^

/ to +-+ 
Yf

,f?:;*

d^, ' l - t

, l
J o { o r ^ o ' d t s 1  - f =

= M
Yv\

C ̂ 'r fl
/



lllnt *,... k t1.," cinS r^ c) li^ Jn,. o I c*"d' no{-t'

r i =  ( 0 , o , * ) o )

n
'  K d d  b

=  ( o , R d d ,  o )
?, ,  =  ( -R,  r ,  " )

( ' = (R,

d

o
)

)

l

R. rdAx  ( -K9  +  *? )

piec< i ,^ *h" u-,1""" t*

$ - a = a  €  3 " s = - 2

- - '  , ,  T (  d3" F' '1? A.r -
r Y  ' 4 n  

J ,  1 ' t 3

. J  r

J o x r "

L)e .-,17 '- *t */'"

.Jjt"t '" : Rtd d;



Ei = ba q\=" n'-- "rd
qn 

- 
Ju ( e'*e)'/' 

r

K ' t
| . - r a \ ' / =

-''T'l'. 
rqrye -C. lJ u) Q cc' l ' u I ok J Ll *o t' ') tA 

"

co > in< . 
"plt",+t 

'

/"r
Z


