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Physics 102 Fall 2002: Test 1—Free Responsa and ustructions

* Print your LAST and FIRST name on the kont of your blae hook, tm this question sheet, the siatiple
¢ TIME ALLOWED 00 MINUTES - o '
» The teet consists of two fres-respanne questioos and ten muitipls-choios questions.
-Thmkpddmamhdlmmmm&wmmmhupmmm
» Answer iho two free-response questions in your blue book. Anxwer the radtiple-chaice questions by
mﬁuadﬁthwmm“hh%mhmm“mm.
* ¢ Conwalt no books or notes of any kind. You may use & hand-held malculstor in non-graphing, noo-
* Do NOT take test matevials outshde.of the class at any tims. Retarn this question sheet along with
» Wrlte and sign the Pledge on the front of your biue book.

sm-muﬁhm&&mm.mmmmummmmumm
ﬁmwﬂhﬁtuﬂmaﬂm{mmﬂmm)wﬂlmhpmm

memammmmmmmuhMmmm.

(8} Urlng Gaum’ Law, determing the elsctric field £ at a distance r, from the x- axis. Show your work in
detail, :
{b}DebumimtthﬂEumdehtmtmpdﬂswﬁchmdiﬂmmn and ry from the s-adls.

Hmmamdhﬁnitelimdcharggwithunlﬁ:um,msatlvelinurd:ugedmdty-)tljminthez—r
Plane and is oriemted at § = 45 to the z-axis as shown in the Sgure below.

(¢) Detexmine the total electric fleld £ at F3(20, 0). The figute provides & hint aa to how to do the geometry.
(d} Determine the potential difference AV between P, and a second point Py {34, 2a).
(e}AGMnsphﬂedrwﬂuaRhmuﬂmnﬂgln.Mumim total fux & through the sphare.
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IL A positive point charge +Q ie located at £ = —a on the z axiy. Othwer charges are brought from infinity to
regions near the firat charge, s describad below. Assume in all cases that the additional chargws begin pud
end their motions nt rest. Take the zerm of the dlectrostatic potentlal and potential enecgy to be at infinfty,
{2) How mmch work is required to bring a second pesitive point chatge +2 from lofinity te = = +6 oo the
z-axis? What is the tota] epergy of this charge configuration? '

{b) With the fwo charges at -ba, determine the electrostatic potential ¥ at the erigin. How much wok is
required to bring a third charge of —@Q from infinity to the origin?

(c} How much work ia required to move the —Q churge from the origia t0 = = 25 along the samicireular path
{Path 1} shown? S : '

{d) How omch work $a required o move the —&} charge from the origin to & = Sa along Path 2 as shown?
(&) What iy the total potential anexgy stored in the final charge copfiguration? (That is, +Q st © = %a, and
—{ ot x =2a). .
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Last. Name: Flrﬂt_ﬂama

Physica 102 Spring 2002: Test 1—Multiple-Choice Questions

1. Three capacitors, sach of ldentical capacitance C', are combined in & variety of ways using copper
wiren What 1s the mininmm effective capactanc: that can be found In & eombination that uses all
three capacitora?

{n) Cff
(®) Cf3
[::}G)‘!_
@) <
(o) 3C/2
4. Thres pithhaBe sre suspended frotn threads. Up to 3 of the pithballs am chinrged by contart of othar

chargrd abjecta Ik i found that pithballs 1 and 3 sttract sach other and pithballs 2 and 3 repel sach
other. From this we can conclude with cerbainty that

{a) pithhalls 1 and 3 carry charge of opposite sign.
(1) pithbals 1 and 3 carry changs of same sign.
{e) all throe pithbells carry charge of same sigm.
{d) oue of the pithballs carrien no changs. '
{e} we pead more data to reach a conclusion with cartainty.
3. Call T the work raquired to bring charges from infinitely far awny and glve a srrfare chargs denslty

o to & sonduscting apbess of radinn R Call Iy the work required $o baild op the same sarface charge
deusity & on & condneting sphers with twire the radine. Which of the folkwing |s & troe statemnent?

[ﬂ-} U:l=U|_f2

(b} Uy =Ty

(€) thmdlhy -~

‘= @) h=81
(a) l&=1ﬂﬁ

4 Aﬂﬁm%hﬁmwhmﬁ,wmdmd:m&,m.
batbéry with n potenidnl differenice between e termrinals of 120 V. ABer the capmeitor Is Mty charged,

the switch is opened. Aacther metal wire In now inserted between the charged pintes to connect the
surfaces of the twn platen. What happemns? -

{) The poaltive and negative plates s pevetad,

() The dectric Geld between the plates is reverasd,

(c) The electroetatic potential enerxy of the systen: is increased.

(d) The dectrostatic potential diffecence betirsss the plates becorms saco.
{e} None of the abowve, .




{Questions 5-8) The following two queetinns am
corceried with the confignration of three oqual
posltive point charges +¢ placed ai tha verticon of

an aquilateral trisngle lying tn the 2y plans, ma 17
depicted to the right The scabe i met 50 that the
shiibode of the triangle ia 1, in arbltrary units. H
' . d=i
g x
*

5. Which of the graphs below most accurately deplets the y-component of ihe electric fisld B, on the
p-axia due 4o this charge configuratinn?
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8. Wiich of the graphs below most mecurataly depicis the equally-spaced squipotential sirfaces in the
m_dmwmwmmm?
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7. Consider the pleturs below which dopicts fonr posaible paths traced by an eleciron in a constant deciric
field directed to the right. Each path begina at the end without the armow head and eods at the paint
of the arrow, and ihe drawing is to scale. Rank {ba changs i aloctrostatic potantial energy of the
eystem for each of the paths the electron follows in order from greatest negative changs to greatest
poeltive change.

fa) 1,2 3,4 _
W43
el 4,3, 21 - ' " o
) 8,1,2,4 ..
(&) 8.2,4,1

8. A Mﬂf!* +6.ﬂ nﬂ elts atthvoﬁahq (==ﬂ.r.ﬁ__9}--._m i!.tbt-zrﬂi;r.tfth gonmponend of
gﬁﬂhhwdmmm[tth,E,;‘E,)ﬂthtpdnt[:-Mm,yz
{a) G.B6
(b 060
fer 075
(d) 1.38
{e) 1.78

9. Awﬂmmmmwﬁumm;mﬁwamm Whilke siill

mmdﬁhthhﬂuynﬂﬂmtdcd&bwﬂhdhhc&hmﬂmtuhwmdﬂmmem ’

- ‘betwesn the plates Consider the following statements.
' lmmwhrmthuplﬂuhmhynﬁdmm -
I0. The electric fiel] betwnen the plates intressss by & factor &.
mmmmmmmmwamm
Which of the above statomefits are true?

{a) L

(b} Tand IT

{¢} Iand FII

" {d} If and I

fe} I, 0 and TIT _ _
10. Tha figure below depicts foar charges, teo with positive charge 49 and two.with agative charge —¢,

pinced st the corners of a square. Which srrow beloar mosl sccrataly deicts tha focen oo s postively.
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