
PHYS 3414 - Electricity and Magnetism- Test 3

r\ll problerls a,re worth 25 points. Turrr irr solutions to four of lhe six problems to be graded. If vou turn in

rnule tharr 1i:,u1 sollt,iotrs, I will gracle the firsl lbur'. You are allorved t<-r dlop one-half of :r test, so I will take th-'

1 i rs1 t rv t l1 l r 'ob .Ler r rs t t t r . t led i t tas t } re f i r . s t } ra l t - tes ta , t t r ' l t i re . * tx l l t td t l v t l1 ' t l } l1 t ; l l l s

1 An infirrire groulded conduct,ing plane occupics lhe arca z < 0. A dipole is fortned of tu'o charges 1,()

separ4i,ed by a. disl;ance a. The dipole rnr-rnrent is parallel to the z axis. Tire center or the clipole is :r

distarr<;e ,fl florn thc plane. Contpute lhe lorce on cach chargc aricl the totell fcrrce on ther dipolc. Is the

dipole :r,btr:rcte<l or repelled frorn the plnnei'

2 A gr'<tundecl condr.rctirrg sphere of radius o is centered at the origin. Two cha,rges *q are tr rlisl,alrt:tr :L1);l

zllorrg t,he :r.-axis. Cottpute the clectric potcntitil at the point 2Di.

3 A r l i r r t i r r i t e t : t l r t d t t < : l , i t t g t : y l i r r t l e r t l f , r a < 1 i l t s o ' i s i r t a t t e x t ' e r t t a l e l t l c t t . i < : f i t : l d t l r a ' t i s a ' t r r r l l l l . l l l
lfre cvlilclerr. Coruputc lhe surfncc charge clerrsily as :r [ttnctit-rl of y'r ort tltc sttr[at:t: of 1,ltc cvlincler'.

4 A splrcrical sysl,ern lr :r"s a pol,ential 1z : Vu(1 cos2(0)) orr t l tc surf ir t : t :  of splrtrrtr  of r:r t l i t ts o. l l .cport thc

5 Thc p1;tcnt, iul  o1 l .  r 'c<:l ,arrgular sysl,ern is irrdeperrr lcnt oI z. ' l ' l rc s] 'st,ctt t  trxtt ' t rr ls t ,o irr l i rr i tY i tr  t l rr t  r :

t l i rcct, ion. Otr t ,hc lr l :urc y .= 0 :rn<l l i l  :  o t ,hc pol,cntial is zcro. On Lhc l>la,t tc : t :  -  0, t l r tr  pot,crrt i :r l  ls

V(0,U',1 :  l \ tsi#(r i , t t l rr).  Coniputer t l re poterrt ial  i rr  thc chanturl .  l l .cporl,  l , lxr l i l ' rrrrt la yotr wotr lr l  t tsc 1rr

ciLlcrt l i r t ,c 'r  t , lu: <rocfi i t : i t t tr t 's i t t  t ' l t t l  st: l  ics.

6  T h e l r n l L p [ r 1 ( ] V : 0 ,  r >  0  i s a t ,  I / : 0 .  T l u r  h : r l f - p l a n c  t : . = 0 ,  l l  >  0  i s a t  p o t c r r t , i t r l  [ 1 .  C o r n p r t t e  t , l t t r

clect,r ir :  f i t : l t l  i rr  t , l tc rt :gir.r t t  :r ;  > 0, y > 0'
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