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4, Erase (or CIOSS out) any miistales or you wﬂl be marked’ down Gradmg is based on-
everythmg you have written down : S : .

5. Ifyou are askcd for a véctor quantﬁy both magmtude and du'ecﬁon need to be: speclﬁed to )
‘be ehglble for fall credlt. : oo :

F_unﬂaﬁiental Constanis:

K=BOOXIONm [T e =(4nk)" =8 85x10*”C1f(1\1 m®).
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“Two 10 crn dlameter uniformly charged rings face each other, 20 cm apart. The left. nng is..
charged to +15 nC and the nght rmg is charged to - -15 nC o o

20cm’

(a) Based on tha symrnen} of the. problem 1nd1cate the dlrectmn of the E]ﬂCIT'IC field at the
nudpomt Aon the-axis between the two nngs (5 pomts) : -
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- o (b) What is the electnc potentlal at pmnt A? (5 pomts)
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© W’hat is the forcx-, F ona partlcle of charge 9= ~10 nC-locafed at the center of tﬁé iéﬁ-
rmg (point B)? (5 pomts) ' . : R
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2. Four charges ¢ =5 -.LLC'_s_iIE at the comers ofa squaﬁ; whose _sic]és-have length- d =10em.’
(a). What is the electric field éfthécentei'__ of the square? (5 poi_ﬁ_[s)5_ g q- S
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(b) What i5-the worL r.hat musthe done by an external agent to move a negame charge
—2q =10 #C from mﬁmtely far away to the center of the. square?- {Assume rhf: other charges
- remain at fixed posmons) (10 points)
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-An early model] of | the atom, proposed by Rutherford afier his dlscovery of the atomic
_nucleus had a posmve point charge Zq “(the nucleus) at the center of 2 sphere of radius R )

 with unlformly distributed ne:gauve charge Zg, . Zi is the atormc number, the number of”
~ proton$ in the nucleusand the nuniber of electro_ns in thenegativély chargegi sphere.

(a) Determine the electnc field both inside (r < R)and outsuie: (r > R) the atom. Sketch: the
behavior of ihe field as a funetion of r. (15 pomts)
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{H What is the. electnc potenual V(r) inside: the atom‘? (Take the reference value where the
potentla] vanlshes atr=oco) (5 pmnts)
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4. The followlng arrangement of parallel plate capaeltors with. C C =C=C,= IO‘LLF is.
connected to a battery, whreh stipplies a potential dlfference of 110 V.o '
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(a) What is the eqmvalent capaeltance of this combmaﬂon of capacrrors'? (5 pomts) lek C: = Cz == C1 €.
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(b) Which eapaertor stores more charge C, or C ? Explarn why. G pomts} o . o
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(e) The 5pae1n gof the plates of. eapaoltor C is now doubled (the other eapaeltors are
unchanged) ‘What is the new equivalent capacitance of the.combination? (5 pomts)
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5 An mﬁmtely long msulanng )g]mdncal sth thh inner radms n and outer I'adII]S - hasa
g charge +q umformly dlsmbuted throu crhout its volumie (with volume- charge densu}* p ). Itig

‘surrounded by an mﬁmtel)' long hollow cylindrical conductor with radius r;, whichis _
connected to ground (V(r;)=0). The arrangement is shown head—on in the figure below. -

(a) What is-the electric ﬁelcl E for s <. n< re< r, - and < r < A ? (13 pmnts)

. 1 ‘P' - . . ) o . U‘
Ll d—ﬁ:“‘j" - 'l"_[_rl §E GLP? O||h/e -—-% E' 0 5“{,_ Cil.u.-D .. P\; ya[ﬂh-{.
ety
ppLn ‘Eea-rrL = 1 (Jrr(r-z'-rﬁf)L _ S
v .- - ﬁ‘s
& e (ot &) T
i &L T
L(fz Ty ) -
Jebr ) .

“(b) What is the electric pofenzial difference V(r,)—V(53) ? (5 points) |
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6.~ A proton with kinetic energy 2% 106 6V-(1 eV=1.6 X 107" 7)is fired in a direction” - .
perpendicular fo the face ofa large uniform shcet of charge with surface charge densnt) '

_ o=80x%10"° i (Assume the sheet is infi mte in extent. Neglect any ﬂTavltatlonaI
effects on the profon.} ’
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(a) Determme the magmtude and dlrectmn of the pl:oton S acceleratlon due to the. e]ecl:rostar_lc
" force exerted on it b},' the cha.rgcd sheet. (5 pomts)
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() How much ivofk mUSt tﬁé electric ﬁeld do on-the- roton to bring it to rést‘? (5 Dihts)
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. () From what distance should the proton be ﬁred s0 that it stops rlght at the surface of the
charged sheet'? (5 pumts)
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