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Fig. 1L7: Rale J - The Sphern Tesl.
Trunafer betwsen (ws sppealiely charped spheres resulis o & tero Bel
chargs on the rea sphares
A snaddent who wses thas rule in case 2 explaim bow be arrtves ot the chasges shown

nFig. 27
Since the ; the il be
A T AT el

The student s cossisent in applying Sus mule 1o cese 3 ased cpse 4, 1o case 3, thie

ifukent e
; ; A B
Fig. 28: Enls 3 s applied o Case 1
“Becanse the ot charpe bes o be sovn, 80 if one ls 44 the other anmt be =4

In === 4, the wdent Saiss
Q@ —~ 00
A B A
Fig. 1% Ezle 3 o applled 1o Cane 4,
“Oppmits cherpes, since i i 5 condunor one sphens will be + and the other =

Howsver when the two ipberes have e charpes o b come |, U sfuden) divides the
net charpes berween dat rag iphene.

Heprmbacal wilh permmaion of T coCrghl ey Further seprosiuiton prabibod sefhou] perrmben

oloNolo
B . B
Fig. L1%: Rulr } in oot spplied iv Case L

“Ir mmacke i opch esch oty evennally the charpes will balance ot sl
:lnn:;ﬂhn: Bermew they s Hiks charges = on

The tares rules described sbore: were major roles of tansder, io., they were used by
& large mumber off snatenti. Theve were seweral othey mules Baied in Table 2.1 that were
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cases 2, 3, o 4 of the splwre st Mllany of the gudenty who did sot use Rule 7 for
cage ) senced 10 mrive M the comert aaswer, When sppliod w0 case ), the mile say be

seated a2y
@O - @O
A i A ]
Fig. 26 Ruls I sx sppiied to Case J In the Sphers Texl

There iz no tramtfer of charpe betwers & charged sphere and 8 peuiral
sphere.
The: smicdenry webo spply this rule o case 3 think thar the initial mme |z mabls pad
iherefnes will reroin b ged 23 thwven in g 268 One af the sudean whe wes
g:ﬂm:it:.::mﬂ_tnhhiﬂtmdﬂﬂqmﬂﬂhﬂmﬁ
Ir appeary thar che neusral e i fegacded m o mate of equilibrium. To some exent,
this may be bermee maay sacdeon do 5ot weem o anderviand what b meant whea a
wpbere 5 sdid o heve o charps of OpC. Tnsead of bedng compersed of an cqual number
of positive and negxtive charprs, neutral obpets e someimes viewed lierlly =
objects that conois o chap mall e g
Fimm Sme= B has mo charpes i dorsn 't affiecy the charpe on

Even wien sucknis do recopnies the cxisieses of charpss, within s neuiral objest, msny
@0 nodl recopnize thal clectrontate ER=rachons can a0t 0n Saee charpes, & f.,
“Mothing cm happen becasse Seve e oo cxtr electrons.”

In somrmnary, O one of the spherey & peooral tes msey msbenrs beliese thar there & a0
tranzfer of charge between e spheres

Aepiodubed will parmasion of e copyrnoht sener Furthey erprochecion prerhibsd o sefhoul pemmisson.
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Tramafer betwwea fwe sppastiely charged sphares occary anill sas of [he
spheres b semirsl

Thas rule (Iaerssed in Fig 1.5) can be summed up o the following quoe by o
wrudernr welay peeviously had used Rule | w0 describe the oramfer i e case when the
spheres wers bothy initlally charged poalively, When comidering spherm t initially
bawe charges of opposte sign, the studen| staies that charpe will Cumilr st oo of the
apheres b meutral.

“Sphere B can oaly ke on enough + charge 10 ewralis ies -] charge and any
eaoess charpe would create the alluation Bom the flr case ™

I pivEs T LSt STIn Use (0 CASE", PEfEry i (N I5Enl | it OF Migle | @0
saswer the previous questioa involving two positively charped spheres. Rule 2 lo based
ey ihar presnese sl the ramader of chargs can ke place only whes there (8 foree of
srtraction betwoen the charges in (he two spheres. When the sphere with & charge «BuC
bouchers m spbaere with & charge of -23uC, there i3 0 tramafier of charpe wtil the charpe on
oot of the two spheres (usually the oos with the smalber charge) s nesaral. The stdeens
resson thal since there is o0 (excem) charge in & newiral sphere, there is oo foree of
aitraction between the fwo spheres and thers Is no tmasfier af this poist. Te quose
anotber wodest llong shout the same cose:

ll-i daat the electroms will shift over o the +8 sphere until sphere B hag 8o
When oo of the two sphey=s beoomes neutnl, the flow of charge befwemn the spheres
mops aod mn “equilibriem” is reached,
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D. Major Rules of Transfer in (he Sphere Task:

Rules used by s conkldersble fraction of the claas will be meferred to na the “Major
Bules of Transfer’, Thees wre dvee such rules i the Sphers Test, They are the fest
three rules that sppess in Tabic 1.1 ] will be discussed bebow, T other rulss af
:urnr-iuuum:hnhhllm-m-mh:dnm'hdhdnﬂ In discuscing the
ralcs we have frequently quotsd students, The quotss have beca edited for spelling and

FrATUDA.
L Ruls 1

There Is =o iranafer of charge betwsea (wo spheres with charges of the

PO — 9P

fig. 2% Rule 1-The Sphery Test

same sign.

As |3 shows in Tatde 2.1, TI% of the students befors insruction and 35% of the
euden after inirocton retponded that thers is po gamier berween oo positively
charped spheres when they bre mude 10 iouch each other for & Jong tune wnd separsted
The quoe gives below ks epresentative of the sxplanastion given by most sxdents

Fepnoduted with permiskion o B cogygh owned. Further reproducion grofill el weitod permnsan.
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