
PHI/S 34L4 - Electricity and Magnetism- Homework Set 11

l )racl i tre ior- ' [ i rst,  l ] .  Some ol t ,hese problerns are 1oo di l f icrr l(  Ior a t ,est,,  brr l ,  pa,rts of thr:m woulcl rnakc good t,cst
questrons.

1 A poitrl, charge, q. is :i clista.nce 1) frorn lhe center of a grounclecl condrr<:1,ing sphcm ol r'ticlirrs 11. 06prpLrtq
the pol,entitil at :l distantrtr Dl2 on a line between thc point charge an<l the ccntcr c.rf the spirerr:.

2 A c:rptrcitor is formetl of two plates th:rt are not quite pa,rallel. C)ne platc is in thc r 37 lrliine lrrcl thc
other plate is tippccl at :ln anglc rtr ironr the e - g plane. The nearest point bertween t|e t.lv6 plerl,es na.s
septrratiott d. The pl:rtcs are sqtrartr :ind have area of the plates is A - l.) arrcl t,lrt:y urc fillctl r-illr ii rliclccl,ric
wit,h relirtivc pcrrnill,ivity r-,.. Contputc the capacitnnce ign<_rring fringrlg.

3 A s p l r t : r t l c l f r : u ] i r t s a i s l r l r l : r t p c l t t : r r t i a l l , { 1 . ( ) t l t r l 1 l r r t , t :
r l r ' iqi l .

4  A  sp l t l r rc  o l  r i x l i r t s  o  i s  l rc l< l  a .1 ,  a  po t ,en t i : i l  V  -  Vo(< :L ts0  I  1 ) .  ( )o rnpr r l , c  11r r ' f r r ' l r l  i r rs i r l< r  t l r r : : rp l re r , : .

5Ar l i t l l i r : t ' r i t : t : y l inc le t 'w i t l r rad i r rs r t ' i r t t r l r t l1 i r t i vo
l i t : l r l  f iLr f torn t, l rc cvl irrrk'r  is Ar: Eo.i  ( lr i rnprr ie l , l r t :  I i r . l r l  every',r , , l rcr, . .

k :ng t l r  o r r  l , l r t '  cy l in t l c r ' .

7  A  r : l r i r : r r rc l .  i r r l i r r i t c  i r t  t l r c  :  < l i rc r : l , ion ,  l r i r ^s  J ro tcn t ia l  on  t l t t :  s t r r l i r c  T( : r ; ,0 )  =  0 ,  l z ( r i ,1 l ) :0 ,  l z ( : r : .b )  = , , ,  1 ,
rL r r r l  V(0 .  t l )  -Vos i t (2 r t1  l l i ) .  ( lo rnTur i ,c  { , } r r :  f i t ' l r l  a ( ,  i } rc  r : r : r r1 , r : r 'o I  l l r c  ch i r , rn rc l .

8 A trvl int lr i tral svstent wit,h r ixl ius a l t i r"s lrotcrr l ial  Iz; == A1l cos(4rl t)  i rrsi tkr atr<l l \ , :  IJp 1cosl4r, ' ;)  outsicle.
Coniputc thc clurrgc rlcrrsity on thc surfilcc.

9 An irrl'inil,t: c\'lirtdct of ratlius o, is hcld at potcrrtial L{y lirr 0 .., rb < n12 arrrl zclo kn' rl',1, { r1t <1 ')v.

Cotnprrl t :  t lur yroterrt ir l  orrtsir lc t ,hc t:yl iu<ltrr ' .

10 A slr lxr le o[ r 'at l ius rz is lrr : l<l :r t  pot,crrt ia. l  (y for '0 . :  0 <:. T14 arrr l  zero lot '  r f  |  < 0 < r.  (Jornlrutc t lur
l i lst l rvcl l lon-zcr '() t , t : t ' tns i t t  t l t<r cxparrsiorr o{ t , l r t :  pt.rt t :rr t ial  outsiclc t i rcslt l rcrt: .
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