
Physics227-FirstCommonHourExam
October9,2005
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Turno�andputawaycellphonesnow!

1.Theexamwilllastfrom3:00PMto4:20PM.Usea#2
penciltomakeentriesontheanswersheet.Enterthe
followingIDinformationnow,beforetheexamstarts.

2.InthesectionlabelledNAME(Last,First,M.I.)enter
yourlastname,then�llintheemptycircleforablank,
thenenteryour�rstname,anotherblank,and�nallyyour
middleinitial.

3.UnderSTUDENT#enteryour9-digitstudentID.

4.Enter227underCOURSE,andyoursectionnumber(see
labelabove)underSEC.

5.UnderCODEentertheexamcodegivenabove.

6.Duringtheexam,youmayusepencils,acalculator,and
onehandwritten8.5x11inchsheetwithformulasand
notes,withoutattachments.

7.Thereare16multiple-choicequestionsontheexam.Mark
onlyoneanswerontheanswersheet.Thereisnodeduc-
tionofpointsforanincorrectanswer,soevenifyoucan-
notworkouttheanswertoaquestion,youshouldmake
aneducatedguess.Attheendoftheexam,handin
theanswersheetandthecoverpage.Retainthis
questionpaperforfuturereferenceandstudy.

8.Whenyouareaskedtoopentheexam,makesurethat
yourcopycontainsall16questions.Raiseyourhandif
thisisnotthecase,andaproctorwillhelpyou.Alsoraise
yourhandduringtheexamifyouhaveaquestion.

9.PleaseSIGNthecoversheetunderyournamestickerand
haveyourstudentIDreadytoshowtotheproctorduring
theexam.

Somepossiblyusefulinformation:
c=speedoflight=3:00�108m/s
qe=�e=chargeonanelectron=�1:602�10�19Coulombs
qp=+e=chargeonaproton=+1:602�10�19Coulombs
me=electronmass=9:11�10�31kg
mp=protonmass=1:67�10�27kg
ke=8:99�109N�m2=C2

�0=8:85�10�12C2=N�m2

g=9:80m=s2

1mC=10�3C1�C=10�6C
1nC=10�9C1pC=10�12C



1.Calculatethemagnitudeofthedipolemomentjpjoftwopoint
chargesof+3eand�3e(eisthefundamentalcharge)sepa-
ratedby6.00nanometers.

a)0C-m
b)2:88�10�18C-m
c)2:88�10�27C-mCorrect
d)5:76�10�27C-m
e)1:80�10�8C-m

2.Apointchargeof+10:0�Cislocatedatthecenterofacube
withedge0.0200m.Whatisthe
uxoftheelectric�eld
throughonefaceofthecube?

a)1:88�105Nm2/CCorrect
b)1:68�104Nm2/C
c)�7:12�104Nm2/C
d)�1:68�104Nm2/C
e)noneoftheabove

3.Achargeof+1:0�Cisplacedatx=0.Wherealongthe
x-axismustasecondchargeof+4:0�Cbeplacedsothatthe
electric�eldatx=10cmiszero?

a)30cmCorrect
b)20cm
c)50cm
d)60cm
e)40cm

4.Aparallel-platecapacitorwithavolumeof1m3containsa
materialwithdielectricconstantk=4.Theenergystoredin
thecapacitorwhentheelectric�eldinthecapacitoris100V=m
is�0times

a)0:5�104J
b)2�104JCorrect
c)4�104J
d)0:125�104J
e)0:25J

5.Twosmallidenticalmetalballsholdchargesof�10�Cand
+6�Crespectively.Whenplacedacertaindistanceapart,
themagnitudeoftheforcebetweenthemisF.Theyarethen
allowedtotouchandbroughtbacktotheiroriginalposition.
Theforcebetweenthemisnow

a)F=15,attractive
b)4F=15,attractive
c)F=15,repulsiveCorrect
d)4F=15,repulsive
e)4F,repulsive

6.Apositivelycharged,in�nitelywidesheetwithauniform
chargedensity�extendsalongthey-zplane.Anelectron
(withmassme)islocatedatpositionXîinfrontoftheplane.
Whatistheaccelerationaxoftheelectronalongthex-axis?
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7.Achargeof+2:0�Cis�xedonthex-axisatx=3cm,while
achargeof�3:0�Cis�xedonthey-axisaty=3cm.The
forceonathirdchargeof�1:0�Cplacedattheoriginisinthe
direction

a)56:3�fromthex-axisin
quadrantII

b)33:7�fromthex-axisin
quadrantI

c)33:7�fromthex-axisin
quadrantIV

d)56:3�fromthex-axisin
quadrantIVCorrect

e)56:3�fromthex-axisin
quadrantIIIIV III

III
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8.Aconewithacircularbaseofradius3cmandheight4cmis
placedinauniformelectric�eldofmagnitude10N/Coriented
alongtheaxisofthecone,asshown.Whatisthe
uxpassing
throughthetaperedsurfaceofthecone?

a)0.028Nm2/CCorrect
b)0.94Nm2/C
c)0.0022Nm2/C
d)0.35Nm2/C
e)2.80Nm2/C

9.Whichdiagrambestrepresentsthe�eldlinesaroundanega-
tivecharge,-q,andapositivecharge,+2q,asshowninthe
diagrams?

a)

+2 -1

Correct

b)

+2 -1

c)

+2 -1

d)

+2 -1

e)

+2 -1

Note:inall�gures,the�qchargeisontheleftandthe+2q
isontheright.



10.Aninsulatingsphericalshellofinnerradiusaandouterradius
bisuniformlychargedwithapositivechargedensity.The
radialcomponentoftheelectric�eld,Er(r)hasagraph
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11.AconductingsphericalshellofouterradiusRandinnerradius
r=3R=4hasnonetchargeonit.Atitscenterthereisapoint
chargeq,andatadistance2Rfromitscenterthereisapoint
chargeQ.Themagnitudeoftheelectrostaticforceonthe
chargeqatthecenteris

a)keqQ=4R2

b)nonzerobutlessthan
keqQ=4R2

c)0Correct
d)keqQ=R2

e)16keqQ=9R2
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12.Twocharges,oneof+7�Candoneof�4�C,are0.3mapart.
Howmuchworkmustbedonetobringachargeof�5�Cto
formthethirdvertexofanequilateraltriangle,0.3mfrom
eachoftheothers?

a)�1:5J
b)�0:45JCorrect
c)0
d)�1:29J
e)�0:84J

13.Twocapacitorshavecapacitancesof7�Fand5�Frespectively.
Theyareconnectedinparalleltoabattery.Afterthebattery
haschargedthem,the7�F-capacitorhasastoredenergyof
2:24�10�4J.Whatisthechargeontheothercapacitor,i.e.
the5�F-capacitor?

a)40�CCorrect
b)Noneoftheotheranswers
c)96�C
d)Zero
e)56�C



14.Acubewithsidelengths1meter,hasitscornerattheorigin
anditssidesarealignedwiththex,yandz-axes.Anelectric
�eldofstrengthE=xî+ŷj�4zk̂N/Cpassesthroughthe
cube.Theelectricchargeinthecubeis�0times

a)0
b)�2CCorrect
c)2C
d)6C
e)�5C

15.TheelectricpotentialV(x)dependsonxinthefashionshown
inthe�rstpanel(I)below.Whichofthe�guresshownbelow
mostpreciselydescribestheelectric�eldExinthex-direction?

a)b)

c)d)Correct

e)

16.Aconductingsphereofradius1mcarriesachargeof
�0:111nC,Whichofthe�guresinFig.2correctlydescribes
theradialdependenceoftheelectricpotential?

a)b)

c)d)

e)Correct


