
PHYS 3'4L4 - Electricity and Magnetism- Final Exam 2
All p'roblerns are worl'h 25 points. Turrr in solutions to four of the six problerrrs to be gr1rle4. lf v,:ru tu' i'trL.te []r^ri {bttt s'luliorrs, I *'ill grade the first lbur'. You are allorvetl to ch.op one-half ,f n test, s. I wi1 take thefirst t lo problerr ls tutrreci irr  as the f i tst half-test and the ser:orrd trvo p'obierrrs trr.rrt ' r l  i rr  a,s the scc.nd half-test.

1 A wire of length 2l tuns alollg the r-:rxis and is centered at the origin. The wir.. is l,hi.ne. irr 6e rnid<llct l ranzr t thc twt . re l rc ls .  Thec loss-scc t iona la reaof  thewi re isg ivent ryz l ( r ) :Ar ( r r2+12) , *1 , " .e ,41 ;  .nc l  aa,rcl colrst:rrts. cor'putc thc resistance of the wire if it has conductivrtv o.

2 ,A, cylindrical corrductor of ratlius a ha^s zr current clerrsity thzit irrcrertrsgs wit| rlcli1s, ,i(p) .=. ,Iup2z. Thet:t t t | t :r t t  t l t : l rsi ty is z<l lo outsi<lc t l t t ' r l ' i l t : .  ( lornputc t lrc rrra.gntr i ic f iclr l  cysrv.,o, lr .rr: .

3 '\ thin srltlal: wtrfer ha"s constant trt:rgnetization rlensity rt : N102. The wzrfcr ir; / Iorrg on (rrclr sirlc :rn<lha.s thi<: l<ness r l .  ctorrr lrr le 1, lu: rrraguet, i<: I iel t l  al ,  the rr:rrr,er.of t l ,e u,att,r . .

4 t\ rirrg with larlius o arrcl consttr.rrl, Iilcrtr cf:rrgc clensity ) lics irr tlre:r; _ u plrlrx_. r:rutprerrl rr1, t,lrc grigi1.
Oourprrt, t .  t , trc t : lcct,r ic f ielr l  al ,  a J>oirrt ,  1l  alone t lur z_axis.

5  ' ' [ ' ] r c 1 r o { c r r l , i a l o r r l l r c s t t r I t r c c o l i r . r r i r r f i r r i { , r r C v l i r r r l t : r i s g i v c r r l r v l / ( a , / r ) : l 4 1 ( s i r r ( a l ) + c r > s ( 2 r ) ) ) ,  
F . i r r r l l , } u :

p. l ' . r t ' ial  arrd 1,h. olr,rct,r ic f ielcl  at,  alr prirrLs irrsi<kr t . Irc cl ,hrrder.

6 . l - r v t l s 1 l l t e l t . i c a l s I l t : | l s c l f r ' : r c l i t r s r z i r , r t t l 1 - i , a ' ( D , I t a v t l r r r r i I b l . n r l y t l i s t , I . i l l r r t , t l t l r : I l i l r g c s Q , , . Q a l I ( l ( J , . -
Cornput,e 1,hc cnt:rgt. bt:t,wtrcrr tlrt: shclls.



)

l l  , , '  ! . , ,^ra q (  o rr  o '^ l

T'1.,e cr.rrr^c-.,t I do^'' !

.-
J =

1-).," ,,  ,^"lo{'J {= f l" '

A r  r l  I  - r J

I {'1^-, th'"5h Tle L!"'^< '

t t

T
T

C* rJ I /

T =

{ =

L^,|.,...

,f€

C
A

-TL.,

t /v

'J,#.

,dT



oc r-os< t(" un J, "* tl*
3,,1*-tr ;o I d'F[*"-

I
r s  

J " v t ^  
u ' /

,(,,1 - ['r .,
J _ !

=  -  1 r  ( '
J_ 

Q

:  - - - r .  ( o
I  t - ,

'-,|
I  l re

k r i f e

C <

-)

,.

d x

(*):  - 7 r L

4,,

A (y)

d *
c J L  t l ' L

d "
o -  i / , o

t '  o \  ' * '5
/

+., - t(

-z*+"- +,..-,
a A o

/".,

I

Avt
€-

=L

t I 
3' 

./e'\

/ . t -
-

4 / \ ; ;

-J-l^....
f es i , [-^, , 

"

%)i2
[\ -=



e)
L*t
' 5 "

'J-l^,,. 
c.r r.ent {lo ..^,

c  
" i r ' . , In . -  

A. , '  g t* '

an- =

: Z

r n\ tl.'.-al^ q s'r Are L'o
) J

' . ;  p " fu 
,  f  no J 'u '  i '

( t rnr  rJ  r
J o J r

n J: \r_r,bJ" \-/

,.^ )r, al ,

t t

a-'l-

*

z

*r^ J

J

-Ft 
o

I u . = ,-rJo oo
z

tf  
J '

3  v t o

) c y .



, A ]
t*7np*a. ", ' . Laul

l /vna I c- [ , . J C,--

(

C" / l  , \-T 
l ,? rano{

5\ - J

T { ' c l  9 I*^

2 , o  B  p -  L n .
J

B = /to 
fo^'

t " J

6o  T o  d +p
) e a y

,i1 |
!t-/, , '', 1!-" -' t.-,.J L? (,3h* )+'' J K" l''



Gr
rA,l Ar  - '  

t

9 - {

f , . '* ( u{ { '^n' l  c{- '  ' '

-J - [^e  w ' . . .3r^e{ '  zot ' -^  P 'J . ,ce-  
a

R'  : :  f i  "G 
F M.2

t € " \ -  M o

r +1,.;^ t ln ' ,
(1 

, n r: t *lt" fi' u't" JF-'- | \ )

. r - i r J . ; , t - l '  {  
<  \ K * \ J  

= A [ {

L t (

X \ A

3c. : ' J - ro

Cl( ,  )  )  ' '

A4t^'

J +(*

' , i l /  TA '
' T1 . , *  ' f , * , t J  " {  eo ' l '  uJ5 ' ' \  

( t v ' d *

.1,, \* \ \  f . , . l i  " I  
fL '  ("enl" ' -  I \

--J .-)

Eo = 4 B' '

{ y a ( )

.'AS. /.u*

,, lf*n " $t'

so 
-fA*



- - l

{ lr': l , z  ' t

Y T

,)-/._

I
I

-;-

t- x/- ,-\12

, na.... L v,', l- f, '- = (* ,  -2/2,  e)
.)
\ - i-T'l'. ,l y l"

{-., f" =

_-)

- r " - ' * +  r 5  L

{ i l , r" ,  -  
\u' '"  

J

( ) ) a  )  r \

2 / t
x r =

( - r . , 9 r ,

= -f  J[  = fdx

/  .-f(  ( ' c  - .  -  
7 rO  

r i ' r  t

f
I c .

- ) i l

C . )

x
11..,r,

cl","d

J: J- c'x I.
----

z
z



B io ' l - -  S ,ouo r - *

-)

E = J"-
4n

r )/.

l - - \
4n )-rl.

f _r -_) /)
( r l f x c
\ --

\  - - , , 3
, l

I9 d* a
ZG*(ry;{"

,9/z r
{  c l x

\ 1,"" Cl"t')"'
^  , . ' r  0  . >

= 7 ' / / " - L - Y  z

8 n

4-rr

o

t
I
L (e/)' ^ '  *  ( ' / ) ' T,,'^

f u " 4
I ----

Z r r f z

1 =

+,,k \, C. /d

--)

8,, '=

,s 4€

zl,&^ T
- ' U  "  -

n
V Z  N X

z

l";4- ;;
9/- n

tl z t Y

-rl
( rhe



..('\.( 4 )

- - l
[ 1",,2

l-["0,

-rl
t \e.

{ , " 1 d  u ( cr r, ' ,olI c l ' , 'n k Jq

r > l
He 1 = k  d l

R t * d =

r S

Z - (^GvA 
7o^*, 

L

+  , !
? " Cc*'-' (^^

d E  * =

o J J .

R
k  J q

f f  to'
,[e'iZ'

-t-1
I t^(: { l..t t t  rs 1l '  ;^J. '7', ' I  " l  

(A' '  C'U
f,.

ft -21

lE= f'-
jSgr
(Ua'-*'" .-17t=

K R . Q
(  Etn-*  z \2/ '

t  f ," fe [ |  , lrut .

Atl ofAo" c<:''r' '^(q*'/t c"' re/

rot  e
k  d l

Bz+-o"

u, \.^. e  - Z " o ) o( fl, fi '^g .



- _ _ : . \ \ / \

E :  =  K K , ( z n - . ' . \ )  z  
1 , - o o ) k K

:: -_5:]- t
Z t. ( a* . ' ')t ' '



I

p.l-*^ [',. I

{ e n  \ 7

-rk"

r )  
J ,

, , \( y , # ) A ^ J ^ r u ' ^ d  +  B ^ ;

J,=r  nJ"J  beco,  s ' ' '  \1

n  t , ^ ^  n r , /

,^.rt L' Q", k.

A+ ihn

o, t [,.- f^.,^:; cf r €

b.^^A -7 ,

E^ q  ns ;^^ /

13,, o--ff.oy" l' \ ,

B , o

.r'n iL *he po\..^ f' " I

r , / )  =

V o = k .  ̂ '
o

/ . (
L

i^s, Je l) t"nntt

V" 8: co: L,/
d z

* t (t-)
\ d  /

,nz

' v / ' =  V "  ( t , " $  +  ( o s zA:  5r4^o^ 'o"^d*

t; r, fl



a1

l"

l*[. A.t] r  S * l t"^

Yt l  = o { v

;

- f v /\

* J P

5 t , ^ 6 \  j
d . /

-, v" (zz),", d) A

,ot  Zy'  tav. J
o z

,/
= {

\ \

_ t .

J (  ,u{, ;^z/



-f--l | )

{ h e  € l r c V i q

€ :

f " l - -"o^ +l t .  . l . . / / ,

Q .
--

8nt.

f " lJ

O
4rr?. c'

t-t

4

r - l  r /| (c n"*-5/ Oo." t ,?
+I

r !  l \ e ! -

/  r 1 r  \ "

a =  +  e  /  ' o  IL  Z  ( o  
\ 4 r ? o r l  J

j r "

:T--.+.T"I*

s y'l'r''. e 1.

a
, (\J== J

1 L:  O" 
Jo 

. 'J" ,

J-.,'r,! ov?- 
-t/tt 'dl"' ' 't lxL'"^ t'*

Z r f n

l*" 
rsinadd 

\. ' 'n 
Y

/ , ^ . 1  \  ( ^ L  c l , ^
4 n (  \ ! -  l \  1 ;

\ 3 .  n ' t " /  - / a

, l -

tl". € v1

,.-,, J U :

CQ.

3 z rrfo 14

2
/.-\ \
w

8r i  t *

,t 
1 res.)

l / )
[;i
t t L

5,-

qrpo 
" ,  

L , * , rp .

t L
I
I

I
I c r

\
I

/ l
l t  / \
, - _ l
I r l
\ o  6 )
\ , /

(1', - lJ olr,,


