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• la) (5 points) If the circle shown represents a uniform ring of chargej~nd radius 
R, what is the resultant electric field at zp'? . \.__; 
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• 1 b) ( 5 points) If the circle shown represents a uniform disk of charge Q and radius 
R, what is the resultant electric field at Zp? 



• lc) (20 points) A charge distribution occupies the volume of a right circular cone of 

base-radius R and height H that is oriented so that its apex is on the origin and its 

longitudinal symmetry axis lies along the + z-axis with the base intersecting z = H, as 

shown. Assuming the charge distribution has a volume density given by 

(n + 3) Q 
p(z) = rr R2 Hn+l zn 

find the (vector) electric field at the origin. 
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:2) An infinitely-long, non-conducting cylinder of radius a carries a uniform volume charge­
density p, The non-conducting cylinder is, in turn, surrounded by a concentric, neutral 
conducting cylinder of inner-radius a and outer-radius b. 

• 2a) (10 points) Find the amount of charge contained in a concentric cylinder of 
radius r, length L, for r <a, a< r <band r >b. 

f{'m ~ ~tl:r2 l) :: ~1:r2L 

./ 



• 2b) (10 points) Find the electric field (vector) at all points inside and outside the 
distribution, as a function of distance from the longitudinal symmetry axis. 
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• 2c) ( 10 points) If the conductor is found to have a potential Ya~th respect to .some 
reference point, find the potential at all points inside and outside tr~ distribution as a 
function of distance from the longitudinal symmetry axis '"" 
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:) ) A charged particle of mass m 1 and charge q1 is shot directly towards a charge of mass m2 

and charge q2 from an infinite distance away. If q1 q2 > 0, the initial speed of m 1 (measured 
in the frame in which m 2 is initially at rest) is t'o and m 2 is free to move ... 

• ;)b) (5 points) How fast is each particle moving when they get as close to one another 
as they can get? 
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• :3c) (20 points) How close will the particles get to one another'! 
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• Ia) (5 pomts) If the d rdC' :-.hown rPpr~ents a uniform ring of t:ha.rgP Q a nd radin!S 
R. what L.., rite n..-snltaut Pil'('tnc liPid at :;P'! 
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dPn:-.ltV f), flw 1\UIH.:ulld UCting cyJindt'r is, ill t urn, -,urnmnde-d hv i t CUIICl' Utric, ll('utfnJ 

( OJlHhu·rin~ t·vhuder of ium•r-radius a und ourer-ntdius h. 

• l a) ( 10 poults ) F ind til(' <:ui\Oilllt nf ("ha.rge <'OIItamed in a t OIH't'ntrk cvlinder nf 
mdiu:-; r . ll'nl.!,th L. for,.< rt. ll < , < bawl r > h. 
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• k) t20 poi nts) A dmrgt· dislrihution o<·c·upit>s the volume of a. right nrC'ular r-nnf· of 

ha.-,e-radiu.s I? a nd ht'l~ht H that is ori('flt{'(l so that its Hpt•x is on the orig:m ~Uid its 

!nugitudma.l synuncLrv IL'<IS h<'l'l along t.he +::·~L'<is With t.he hasc iut.ers('(·tin~ <: = H , a,., 

:.hown. Assuming the charge d1strihution has 11 voh mu• dt•nsit.y y;iV('ll bv 

fi11d the (v('l'tor ) t'lt'1·rric· tiP\t! .1t th~· origiu . 

• 2b) (10 poims) Fi nd t he t'IP<'tric field (w(·tor) at a ll pmnts im;ide ami outside t hf' 
rl istribmiou. <J.-; a fmwtion o f cilst:uJC~' frum t.he longituduml symnwtry aXIS. 

L 
_rl·.,ln lL- .!'\. 

?'TT~o '\ r 

( l ' ' 
( ''-" ) l __,. 

t 
?("..Q 

I E= (~~~Lb) 
0 

_ \>\ "- F ( \,<\) _j 
2 !!-o(" 

• 2t") ( ill roim .. -;) If t hf' condut·tor 1s fonnd w have a pot.t•ntiai V.. w1th n'sp1~.:t t.o some 
rdt'n-'m"f' ptliut, lim! the pott'ntlalat a ll poims iu~idt• a mi outsu le the dis1rih11tiou as a 
f•mction uf t listH.IH'f' from bhe longiLndiun.l symmf'trv .u..::is 
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q . \ chllf!!,NI particle of ll l<t..'iS m 1 aud cha.r~<' q1 is ~hot direl't \y towards a dmrge of rna • ..;.'! lfl 2 

aw l charge f/".! lrom ,u, irdiwtt· dt:.t<tlll'l' ,t\Vav. (f 11!1/1;. 0. the initial ~pt'txl. of m 1 ( mea.~unxl 

ill dw fratnf' in which m? is in.itia.llv at H':-it) is "o and m2 is free to move .. 

• :~a) (5 poiuts) th . ..,uming: t ht' ~yl'Jtt·tu i:-o rurn~l'tly dl'liwxL whh-h IIU't' hanka.l quant.itif':-i 
<LI"t' t•unJ*'rvPd and whv? 
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• :~h ) (5 points) How fa.:.t is each particle moving when they gt't 1\!; close to nne anutht•r 
<•::. t hev eM gt~f! 
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• ;Jc) (20 pomtsJ How ckJN;• will the particlt'S g('t, to oue <motlwr? 
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