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2) Ao elecuic d&arp Q ia uniformly diltribuLed wiLhio a btc cyliAdl:r ol rad!ua o &Dd m:ictb, L (L >>> a). 
Tbil c:ylinda' la, U1 tU111, a&tTOWXlad br • aiuiaJ cyli.tad:iclJ coaductUlg thdJ lhat &llt Lhe rtpJD from r"" a 
to r • 34 (wbcra r II Ule radial dilcaace meuund from Lhe symmeuy uia ol U.. fin& discributioo). Tbe 
..... ..,,...camoi .. <lo<tricd...-pequalio - Q/2. 

• 2a)(l&pouu,) FlDd lhe(-)doari<JieldlonJl,aluaolr. fo,lhl, .... >u>d.Utlwfollow,,ou 
may ~ UNI polata )'OU are looldDc 11 arw far Cnmi. e:ilha ad of the loq cyllDdric&] diltributioa. 
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• It) (10 pau111) Suppm1 a poial dlarp f (<.I mMI m) u ni&..i WIIW tba amdalblt p.- abaft. 
Sl,ow1ha&•.;u..,._........,...,p11........ic-udbdlh,_..."-7alLW-
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• 2b) (10 point.I) F'aad the electric potutJal a& .U \'Uus of r If lbe poteDtJa1 al r • 2G ill equal &o V0 , 

'./(r) • \Jo - S;,. e-rdr 

(n-.) 'l(r)• "· - ~~00(' - Jar :~fa,. ~ v.+~ (!- ~) 

l¼<r) S3• (' r Gdr Q 
Ver) -=- v.- ~odr- Jaa ~Lr = V,, - 'IT&.L In(~) 

\/tr) = Vo+ ½r'ZL ( l-~% 2) (\<a) 

'k<) ,,_ 'lo (at.<"<. 3a) 

\J(r)-=- Vo -'hrie.L \-r, lf:i) (3a<r) 



• ... 
3) ~ point charge 'I ill pl-1 on the z-axio, • diirtance o from the origin. Point P io located In the :z: 11-plane 
• di,taoce r from the ori&in, along a line rotated clodcwiae &om the :,:-axis by an angle 9. ' 

• 3a) (5 point.I) Find the (encl) electric potential at point P. 

• 3b) (10 point■) U"" 'layklr'• tbeon?m {to first order) to approximate the poteotial in the limit r > a. 

You ahould ha.., two term&. 

• 3'.') (6 point■) Interpret the two terms. II may be -ful tou.e!d, tbe~a,du,rp dlolrtJ.. 
t1~ for e&di. Q..,..iap llwee aketcbm into a third ala!tcb and - if :,OU CAD maim ..,_ ol wfaat • 
...,ng. ""' ,. 

-~ ~ ~ wro: (Y'IOIIW,t"'C\-, v.- L/1)"q' 
'l.8&1Sl ~ d,~ :\am: 

v~.-= 41tGo, -i. 

• 3d) (10 point■) Still ouq, at r > a, find the :z:., 11- and •-<01Dpomnt■ of the electric tl,ld - · 
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