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A point charge q sits on the +:r R.Jtis, a dio>tance a from the origin. For each of the fo llowing parts, point P 
iii located t&t a point dCtiCribcd by the pol.a.r <.'OOrdinatcs {r, 0) and nll potcntia!s see measured with respect 
to infinity. 

• lit.) (5 puints) Find the electric potcntiuJ a& point P. 
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Exmmd the potcntilllat ooint Pin the limit r >> a and t:ornmcut on the rcrmlt. 
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A nonconducting sphere of r&diu.s a carries electric charge distributed with a volume charge-density p(r) = 
Po f 1 - ~ ; ] . It ia surrounded by a concentric spherical conducting eheU of inner-radius a and outer-radiua b 
that carries 8ll excesa cha.qre q. 
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• 2a) (10 points) Find the amou nt of c.hatge contained in a concentric sphere of radius r, for all values 
nfr. 

~,(r) ~ S,<j'o (1-"6~)1,, ~,v \f\__\l;(•p_.O ( '(I illt: ~ 1· .... (t"'j - () .;:.. Q.,..,:_.)(.:d, so 

l 
3 ., 

,\,,(r) --· 1'"Tf1.. ( r: .. - - (}) 

~-"',-)'= 'f-rr"! r' (t- r 

'• . • ''( '•.r 
(, .... ,,I 

lrl• \ '·1-('fL'r-\ l I(") '"..> 

.·" 1.. ..... ) a 0 ~ "' 

·~•t . .e~ ~ ·~1 •''··~~ !·"(r)-<_~ 

1.:' ~. f ' 

--" 
• :.!b) (10 points) F'ind the electric field (\'ector)al n.ll points inside and outside the JU;tribution. 
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• lc) (10 poinbl) Find the electric potential M point P for the charge IUTa.ngement Khown above. Hint : 
You do not have to 11tart from MCratch. but be real ca..reful about idcntifvimt the rclcw.nt an..Ue for each 
char~. Comment on th.c result. 
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• ld) (10 points) Find the clt.-ctric field (vector) at point P. 
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• 2c) (10 pointll) Find the electric potential at &U points in.&ide and outside the distribution, if the 
ootentia.l at r = a i5 defined to be V,.. 

\f(a,n = V(q-1/(,) ~- l, t :<.V­
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t\ \onji!; hOlid conducting cylinder of radiUB a is tmrrounded by a lung coaxial oonducting; cylindrical shell 
of inncr-rHdius b IUld outer-radius d. That cvlindcr, in tum, ia surrounded bv a loR$!; coaxW oonductirur: 
cvlindrical Khcll of inncr-rftdillll e and outcr-mrlius (. 

• tu.) (}JL~ch ca.pacitance will be mcASurt.'C! (per unit length) bt:twccn the inncr-m01>t 
nfi ouff•rm,....frnn9ut<~ 
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• I b) (5 poinlti) Ev~t..lua.te your IUlsW'Cr to part a in the limit b -t d 1md comment. 
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• lc) (10 points} Assume the conductors start uncharged, a.nd then, charge is transfered from the 
outer-m06t conductor to the inner-most oonductor. What fraction of the tot&l enerRV c:ont&ined in the 
capacitor will be stored in the outer-most Jt&P between the conductors? 
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• ld) (5 points) Evaluate your M8wer to pa.rt b in the limit a ....,. band comment. 
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