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You pill be given I l0 nidutes lo work this enn. No bsks are alloNed. but you nay use a
h.ndwritten fomulae sheer no Isrg€r than one side ofo 8 %' by I l" sh€et ofpape!, Your
deeriprio. of fie physics iNolved in a prcblem is wonh sisnificohtly more thm ey nuncrical
osNer, Sbow all @ , dnd bke pdliculft caE ro expl.in what you d€ doing. Please rse lhe
sJmbols descnM ih rhe problems, t€ll us why you'E wriling any n€w equlions, and ldb.l any
dawings lhd you make. writc you o.swers disdy on the em, ahd ifyou have to use the
bs( ofa sheet nake suF to put ! not on rhe 6ont, Do not ue a blud book or scarch laper.
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Fomulie: (You may hot n.cd ali of lhesel)
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Poblem | - Pointch.rS6 ud pded atcns$.
I s pomr .har$s .E h.ld in pt'c. lm m€( 6 shdq in rhe

ii1.53ft1;:1,"**"r".0^= zxro!can<rrhe,ishroie

.) WlEi t lh. ma8ritudc ad dierion ofrhc tor. on
chds. B doe lochaqe A?
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D
Problen2 - Big Crpicltor
lro flal sqlare meklthlcs rhdr ato ca.h l0D on ! sidc arc
splm.cd by & disnncc D = lxi or'n'lie lcli nhie h$ a bral
ch.rg.ofQr = 6C. shilc $c riehr pl chchar$dupro
QR = +6C AwiEconncrs id lert plak ro a rcisro. \ irh
rsi$.aR=2xltro.but$erighlP|a!cisiniiia||Idisconnectcd
Fom the resinor du. ro .n dp.n $r itch.

a) What is thc.lcclk poreniialdiffe.ence ber!-ccn rhe ptaresl ts

a.t /1
' r l  I

thepotential highcron lhc lcli or dghr pldrc?
b) Whatkthesrrergrhrnddirecrionorrfu cfuclrlouctdbc$een

c) lf!smallch.rg.d pi.ce ofplanic wirh nr$ m =:xt0rkg n re[ased ilom ruial rhe len
plalc. rnd n a.cclcEr.s ontil it schieres a ffral spccd of 20 nts al rhe riahr phG. th.n whar is lhe
sign dd rognitudc ol tlrc chffgc? Yoo nat ncglcct gn\ irJ .
d) r''?dd€r aicr.losing the s* irch. \ har is fic.uftnr thftugh ih. Bsisro..l
.) How lons 0n&rhe ssitch is closed *ill rhc.urcnr drcp ro l/e'- 0 05.ra's ini'i.!vlLu:?i];
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PoblemS Cha€edParticle in Magnetic Field
At t = 0. an oxotic paniclc wnh charec Q = +lC and n.s m = lB is
'novingro the ght with d initirlspeed olv = lonts. There h r
unifom magnelic field of 2 l inlo d,e page. You'nay neglect gavily

a) What isthe innialdnection ard mlenitude ofthe masnetic 1orce
on rhe noving paniclc?

b) What k the radius of$ecirtularpnh f.llo*ed by thc padicle?
c) How much Nork is done on the panicle by lhe nagnetic field during ./. ofarevolution about

its ciftular path?
d) How lone will i1tlke for the panicle to make one fullrevolution?
e) Ila sscond padiclc with charge Q = -3c is lEvelin8 staighl out of thc pas., vhat is lhc forc.

on dEr padiclc due to rhe unjfom nagneic neld? j
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P&blem 4 - Sihpk Cncuir
Conrider fic ci^uir oDgBn sr lne r'!hr. Lt,rn co.u.n.
two lighrbulbs. hbcl.<l A .nd A. cach tr ilh r {sisr,n.c .r
30O rd r*o R\nroF trih R R,, - 20n rnd a brrea
wi ihanemi= lov

Whd h thc vola8c lcoss R.?
How mkh ruftnr is p€sint rhDush R I tsftetposnn.b d.fined)clmd D(sm8 rhou8h
xcCornS ups?rds ordDsnMrds Js ! is\ed in rhe dirsaml
What is lhc volhgc acrc$ RD?
Ho! ruch powcr is bcingdissipotcd in RD?
laoncoafte $o lighlbuths bums oot e lhar its fitmenr is bmke._ ho$ much Fw.r*itt b€
disip.r.d in RD fom ficn o.?
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