
PHYS 3'4,L4 - Electricity and Magnetism- Final Exam l-

AJI p,roblenrs arc wor1,h 25 points. Turn in solutions to lbur of the six problems to be grtrded. If vou turn in

l r | (J Ie t I | i : I l1 i r l r r r .sc r lu t ' i c , l t t s . I l r ' i 11gradet , } re I r rs i , {bLr r . .Y l r ra rea l ]o lved toc1rc lpcx te- } l i r l f
f i r s t , t w t l p r o } l l e t t t s t u l ' r r e c l i t t a s t } r e t i r ' s t l r a ' l l - t e s t a ' r r d t h e l s e c t l l d t l v o

1 A solenoid (Iy ' ' turns per unit  length) ha-s current that is changing as /(t)  :  lu((I /r).  A single loop o{
wire is insi<le the solenoid. The nxis of the loop is parallel to the :rxis of the solctroid. Thc l,3op lras rirdili.s
c,, cross-scctiorral al'ea A arrd conductivity o. Compute the currertt in the wil'e.

2 A spherit:nlly syrrrruetri<: varying volunrc charge clcnsity fills thc spa(rr r ) a. Tltere is tur chitrgc itt 1,ht:
rergicrrr r < a. The ch:irgc dcrrsity varics a-s 1t: psf ra. ( 'unrlJl t t l  t l rr 'c lcr:tr i t :  f i t : lc l  cvcr '1.rvlrcrc,

3Asc l l c rx l id (1y , tu r r rs1 lc ru t t i t leng t l r )c lz l r r ies t r r ;ons ta ,n t ' cur r t : r t t ,1ar rd is1 la r t , i l . r l1y

of rarlius o, and rcla,tive perrneability p,.. Conrprrt., d ,ind E at puints insi<lc thc solcnoicl. ll,t:port a vtrlutr
firr b1ltI insi{c ilncl cnlsiclc of the iron. Coniput,c tlte surfircc currcnt derrsity ,lii, ()Il 1.hc irolL

4 A r i l r g w i t l r r a t l i r r s r , t ' i t , t t c l c r l r l s t i r t r t ] i t x l z r t . d t i l r g t l r l t l t t s i t y ) l i e s i r r t , l r t : e ; r 1 l l i r r x : c r l l t t , c t . t r |
(Jorrrput,e the cltxrt, t ic: potcntial tr t  a, point 1l along l l te z-trxis.

5  ' f lu r  p t , r tc r r t ia l  o r  11Lt :  s r r r la t :c  o f  iL r r  i rL l i r r i le  cv l i r r le r  i s  g ivc r r  bv  V(o ,  q r )  -  V l (s i t t ( ,4 )  1  t ;os ( r l ) ) .  F i r r r l  t l . . t r
y>otcrr1, i i r , ' l  a1, a, l l  poirrts ir tsi t lc t l rc <:yl int lr :r 'a,rrt l  t , lu: f i t : ld at thc orig, irr .

6 Tu'o straight wi les r: l l t 'y a, cun'cnt -I  in 1,hc *f t l i lcct iorr.  ' l ' l ter wircs rt t t t  1, l t t 'ottglt  1, lrc yroitrts l : l : i .  ' l ' l : 'e

wires lurvc length /) tnrr l  aLe cerrtertrcl  t .rn t lrc:r trxis. Contptttc t lxr vt:ct,or lr t .r t t ' -nt ial  al t l tc origin.
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