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Yoursignature

Turnoffandputawaycellphonesnow!

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

2.InthesectionlabeledNAME(Last,First,M.I.)enter
yourlastname,thenfillintheemptycircleforablank,
thenenteryourfirstname,anotherblank,andfinallyyour
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=3.00×10

8
m/s

qe=−e=chargeonanelectron=−1.602×10
−19

Coulombs
qp=+e=chargeonaproton=+1.602×10

−19
Coulombs

me=electronmass=9.11×10
−31

kg
mp=protonmass=1.67×10

−27
kg

ke=8.99×10
9
N·m

2
/C

2

ε0=8.85×10
−12

C
2
/N·m

2

µ0=4π×10
−7

T·m/A
g=9.80m/s

2

1mC=10
−3

C1µC=10
−6

C
1nC=10

−9
C1pC=10

−12
C



1.Inthepieceofcopperwireshowninthefigure,acurrentof
6Aflowsfromlefttoright.Theperpendicularcross-sectionof
thewireisS.Whichiscorrect?

a.electronsonlycrossS
fromlefttoright.

b.electronscrossSin
bothdirectionsbut
morecrossfromright
toleftthantheother
way.Correct

6A
S

c.everyelectroninthewiremoveswithaspeedof100
km/s.

d.theelectronsinthewireallmovetotherightwitha
speedof0.1mmpersecond.

e.electronscrossSinbothdirectionsbutmorecross
fromlefttorightthantheotherway.

2.Athincopperwireof0.20mmdiametercarriesacurrentof
2A.Copperhasadensityof8.4×10

28
freeelectronsperm

3
.

Whatisthedriftspeedoftheelectrons?

a)6.06×10
3

m/sec
b)2.1×10

6
m/sec

c)6.11×10
−4

m/sec
d)4.7×10

−3
m/secCorrect

e)1.48×10
5

m/sec

3.Thewireshowncarriesacurrenti.ThemagneticfieldatC
is

a)µ0i/4r+µ0i/d
b)µ0i/2πr
c)µ0i/2r
d)µ0i/4r+2µ0i/d
e)µ0i/4rCorrectdd

i

i

i
r

C

4.Acircuitconsistsofabattery(withoutinternalresistance)
andaresistorwhoseresistanceisR.Thepowerdissipatedin
theresistorisP.
AsecondresistorwhoseresistanceisalsoRisnowconnected
inserieswiththefirstresistor,andthepairisconnectedacross
thebattery.
Thetotalpowerdissipatedisnow

a)4P
b)P
c)P/4
d)2P
e)P/2Correct

5.Aproton(charge=+e;mass=mp)andadeuteron(charge
=+e;mass≈2mp)havethesamekineticenergy.Theyenter
amagneticfield,andbothmoveincircularpaths.Howare
theradiiofthepathsrelated?

a)rd=2rpb)rd=
√

2rpCorrectc)rd=rp

d)rd=rp/
√

2e)rd=rp/2

6.Aprotonistravelingintheneg-
ativey-direction.Itentersa
uniformmagneticfieldpointing
inthepositivez-direction.The
forceontheprotonisinthe

a)positivex-direction
b)positivey-direction
c)negativez-direction
d)negativex-

directionCorrect

e)positivez-directionx

y

z

B

proton



7.Acopperwireofradius1mmcarriesacurrentof10A.What
isthemagneticfieldinsidethewire,atadistance0.5mmfrom
theaxisofthewire?

a)0.001TCorrectb)0Tc)0.002T
d)5×10

−4
Te)10

−6
T

8.Whatisthecurrentthroughthe4Ωresis-
tor?

a)0.125A
b)1.25A
c)1A
d)0.75A
e)0.5ACorrect

4 V

3
4

6

1 V

Ω

Ω

Ω

+−

+−

9.Goldhasaresistivityof2.44×10
−8

Ω·m.Iftheelectricfieldin
apieceofgoldwireis0.5V/m,whatisthecurrentdensity?

a)(2.0×10
7
)A/m

2
Correct

b)(1.2×10
−8

)A/m
2

c)(4.9×10
−8

)A/m
2

d)(8.2×10
7
)A/m

2

e)(3.2×10
3
)A/m

2

10.Ametalbarofmass1kg,lengthL=50cm,andresistance
0.1Ωislyingacrosstwowiresasshown.Whentheswitchis
closed,thecircuitiscompletedandthe9-Voltbatterycauses
currenttoflowthroughthebar.Ifthereisamagneticfield
B=0.1Tpointingintothepage,whatistheaccelerationof
thebar(neglectinggravity)?

a)4.5m/s
2

tothe
rightCorrect

b)4.5m/s
2

tothe
left

c)0m/s
2

d)450m/s
2

tothe
right

e)450m/s
2

tothe
left�������������������������������������������
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11.A60-wattlightbulbcarriesacurrentof0.5ampere.Thetotal
chargepassingthroughitinonehouris:

a)120C
b)3600C
c)3000C
d)2400C
e)1800CCorrect

12.Aresistanceof1MΩisinserieswitha1µFcapacitor,aswitch
anda200Vpower-supply.Thecapacitorisuncharged,and
theswitchissuddenlyclosed.Whatwillthecurrentthrough
theresistorbethreesecondslater?

a)9.95µACorrectb)190.43µAc)0.2µA
d)25µAe)Essentiallyzero



13.AstaticmagneticfieldCANNOT:

a)changethekineticenergyofachargeCorrect

b)accelerateacharge
c)changethemomentumofacharge
d)exertaforceonacharge
e)exist

14.Twoverylongparallelwiresarepositionedatx=0andx=
+10cm.Thewireatx=0iscarrying15Aofcurrentoutof
thepaper,whilethewireatx=+10cmiscarrying5Aof
currentintothepaper.Atwhatpointalongthexaxisisthe
magneticfieldBequaltozero(otherthanx=±∞)?

a)+5cm
b)+7.5cm
c)+15

cmCorrect

d)+25cm
e)nosolutionother

than±∞

x

x = 0x = 10 cm

15 A5 A

15.Acurrentpassesthroughaconductoratrightanglestoan
appliedmagneticfield~B.Ifthecarriersarenegativelycharged,
whichofthefiguresbelowcorrectlyrepresentsthedeflection
ofthecarriersandthegenerationofanelectricfield~E?

a)Correct

b)c)

d)e)


