ALD maEpalhrhec PETaAMKES MAAKES $OpTiOpEvES pE aviibeTn doprin, OMwi OTO OYF) pd, -E-|'||.|I.|'.'ru|]-'|.'l!l|.ll.r

crvilipee o TauE opoyEvEs nAekTpued mebio. H Suedopd Suvopikol Twy Sdo + .
mhexiww £lvar ¥ = 1KV woil n andoraon pevabd vovgd = 5 mm.

Tr xpover onwud £, = 0, and 1o anpelo A Tou I[EEinL-. £va Betwed doprio | ol
gy EMTEUWVETEL amd Trv fpeple yuwpll avnatdasi, pdvo pe v enibpaon A E.
Tou nAskTpiot nedlou ko drdvel ato onpeio B, H andataony (AB) elval lar | + =| -
pe (AB) = d = Smm Nwwpillere  dre 1 $optio  Tou nhExTpoviou .
Elvar oo pE —e=— 16 107", n péia ou lon ue M= v

9.1 - 1079 Kg evw o 1o Benkd $goprio g, wybel n oxtan g, = € | -
KEL 1 pale tov Elvon lon HE m, = 2 - m,.

4.1, Na mpoadioplaeTe Ty EVTaOn ToU opoyeval nAextpikol neblow.

4.2, Av amd o onpelo B, emmayuwiel and tnv npepia éva e ktpdvio tHTE va Bpeite To Adyo Twv pétpuw
T EMITAYUAVOEWY MOU OMoxTd kEbEws amnd 1o gwpaTibu.

4.3. No npogbiwoploste o pérpo TR emndyuvan mou anoktd 1o doprio gy ®oL OTN GuUVEXELT W

UTOAOYIOETE T0 £pyo yud T peTaxiviyon Tou dopriow g, pevabd vy snpeiwy A ko B. To anorékegpu yu 1o
épyo wa boBel ag &V,

4.4, No kEreokendasTe T ypadaed naepdatosn g BEong 1o $OpTIOU g, OF OUWERTIHGN LE TO TEPHEWIYG
tou ypdwvou [x — t2), oplloviag évav dfova x'x, e x, = 0 ato aneeio A, Enhadd oto onpelo oto onolo

apyilel v Kiveltal 1o $optio autd.

O &0 $opTiopever OpDOVILES LETEAMEKES TAEKES ToU o) LaTod ouwdeowTod e nn ) ouveyolc thang Voo
anéyouy andotoon d. I ywpo pencbld Twow MAXEWY, gT0 pECO TRE GnddTeonc Toud, cuopeltal pusgd
otoydva pdfocm = 2 - 107 kg sowpogriou g = -2 - 1077 C

4.1 .ﬁ.irﬂq OTEy iV LODPPAONEL, Wi UIOACYLGETE TV EViman Tou opoyevols niestpuod medlou petnfl Tww
TLACE KL,

Aimdambdlovps v Than g nnyhc, Sumnpuveeg otadiepd ™y andoToon Twy MAGKWY, GTOTE N aroydua
apgiieivo eiveiTon koToedpuda.

4.2. No npoabioplaste Ty KoTELSuWan mpod Ty onole Ba kv el n oraoydva kow Wi unokoyleETE TO pETpo
)¢ EMiTdgyuwon ¢ mou Ba arokr) oeL.

4.3, Av n onydva $rdver otn mdka, mpog Ty onola kvl Bnke, e el e pétpou 1 'i W UMOMMAOETE
v andotoon d petafl Twy nhoxue.

d.4. Na UmoADWIOETE TO EpW0 TRC GUwapng Tou Papoud g oropdee; kobwg Ko o Epyo TG NAEKTPLEN G
Slvapng tow neblov sotd w perakivon g onapdvag and Yy apper) N BEon peyp T vl mou
didever onn v mAdka mpod v ool ke Brks.

Alverow dn r Emcdpuvan ) BaplTnTe £gEL pd g = 1E| — HF_nlEpunn Tou aEpa Bewpelton apeknTia.
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AVO napdAAnAeg uetaMutéq detc nou anéyouv petatl toug anéomon L = 1 cm, eivar popriopévec pe
avtiBera dopria, dSnwe oto napandvw oxrfpa Kot bnmoupvouv AVAUECA TOUC OUOYEVEC NAEKTPOOTATIKG
nedio. H Suadopa Suvapxoi uem{u twv S00 mAakwv eivar V = 200V. Iwpduo palac m = 10 g xa
nAextpixol dopriov q = + 107% C, adriverat eAetBepo and éva onpeio A oAl kovrd otn Betr} mAdxa.

4.1. Na unoloyioete v éviaon tou nAextpootatikol nediov.

4.2. Na umoAoyiloeTe TO PETPO TNC ETUTAXUVONG TOU CWUATioU.

4.3. Tn xpovikn otypr t; Tto owpdmo ¢rdvel oto onueio I nmou Ppioketal otov apvniko omAopo Tou
MUKVWTM. Na UTTOAOYLOETE TNV TUXUTNTA TOU CWHATLOU oTo onueio I.

4.4. To CWUATIO KATA TNV MOpEia Tou amo To onueio A oto anueio I Sigpyetal kKo amo Ta onueia K kol A
nov anéyouv amnootaon (KA) = 0,25 cm. Av to duvapiko oto onpeio K eivar Vi; = 80V, va unoloyicete
10 Suvapuko oto onueio A. Na Bewprjoete 61t to Papog touv cwpatiov eival apekntéo.




4. To meipapa tou Millikan, yvwotd kol we meipapa
g otayovas Aadlot, eival amd to mo Sudonpo
nepapora otnv wotopia mg Quowkng kol eiye wg
amoTéAsgpa Tnv akplpr pétpnon yw mpwtn dopd
Tou  oroyewdouc  doptiov  [doptiov  ToU
nAsktpoviou) tTo 1909. H cuokeun Me TNV omoia
npayuatornowifnke To Tmeipapa  daivetal ot
dwroypadic. ITo KATW MPEPOC TG OCUCKEUNC
umdpyel opoyevéc nhektpikd mebdio (emimedoc
MUKVWTNAC HE TOUC oOmAopoUc - MAGKES |
tonoBetnuévouc opdovnia). Apvnuika dopriopéver otayovec Aabwol ewgépyovtal amd Tnv omr A mou
umdpxel oto Benkd omhopd tou opulovria emimedou mukvwt. Olo ta gbotnua Ppiloketal o kevo. H
otayova X, pe pdlam = 0,1 g ke doptio ¢ = 1,5 x 1072 €, kwveitar i6n evtdg Tou opoyevolc
nAextpikou mediou Tov MUKvwTI, Tou €xel évtaon E = 60 kV /m. H andotaon petay Twv omAopwv Tou
mukvwtn eivard = 10 mm.
4.1. Na oxsbiacete 1 dopd Twv OSUVIIKWY
YPOUUWY Tou opoyevolc nAsktpkol mediou
TOU TIUKVWTH, KOl Vo UTOAOYIOETE TNV
nAekTpLKn SUvapn mov SEyeTal n otayova .
4.2, Na oxeduaoete Tig dbuvapelg mov dexetar n otayova, kabwg kat v  katevBuvon
NE Kivnonc tne. YnoAoyloTe Tnv eTUTayUVOn e TNV omola KiveiTtal
4.3. Na umoAoyioeTe To pyo TNG NAEKTPIKNG OUVANG KaTa T PETakivnon tng otayovag Aadiol amo tov
BeTikd oTOV ApVNTIKO OTALOLLO TOU TIUKVWTH.
4.4. Na unoAoyioete T petafolrn] Tng KWNTIKIG EVEPYELA TNG OTAYOVAG KOTa TNV Kivnor) Tng and tov Betiko
OTOV QPVINTIKO OTALGLO TOU TIUKVLIT].
Aiveral n emrdyuvon tne Baputntag oty emdbdvewa tng Mg g = 10 m/s°. H avtictacn tou agpa sival
apEANTEQ.
5. m 1 2 ()
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Iwpatibo palag m = 2 mg pe nAextpkd poptio q = +2 pC, ) ypovixry otypr t, = 0, adrivera oe éva
onueio O g nepoxric (1), otnv onoia unapxer opldvio nAextpootatikd nedio pe évraon pérpou
E; = 1V/m. Tn ypovixri otwyuri t; = 2 s, 10 cwpatibio adou éxel Shavioer andoraon L péoa otnv neploxr
(1), éxer anoxtrioer TayUTnTa U; kat el0épyetan apéows otnv nepoxr (1), otnv onoia undapyxer opuldvtio
nAextpootanxd nedio évraong Ez, avtiBetng karedBuvong and 1o nedio évraong E, (onwe paiverar otro
napandavw oxrpa). To owpatido tn xpovikr otyur t, = 4 s Bpioketat otn Béon I, éxovrag Swavioer pua

andotaon d oy neproxry (1) xat €xet tayitnra pétpov v; = 1 m/s.

4.1. Na unoloyloete 1o HETPO TG EmTdayuvong Tov cwpatbiov otnv nepwoxn (1).

4.2. Na umoAoyicete Tnv anootaon L kot To HETPO TNG TayUTnTag v, Tou owiamdiouv Tn Xpovikr| oty t;.

4,3.NotuTtoAoYIoETE TO PETPO TNC EVIAONC f-fz koL Tnv ardotacn d mouw Swavdel to owpatibo atnv neproyn ().

4.4, Av 1o Suvapuko tou onpeiov O eivar Vg = 10 V va umoloyicete To Suvapuko oto onpeio X.




Swpatido Z; palac m = 107 kg kat dpoptiov g = 107°C
adrvetal akivnto ot anBEI'_o Oémyrwm'n; nAsktpikov mediov 5 ®

évtaonc pétpou E = 10° N/C. To owpatibio propei va 1

Kweitat oe  opl{ovrio dmedp  peydAng  éxtaong, E-'
KATAOKEUQOEVO OTtO KATOLO HOVWTIKG UALKS, Ywplc TpLpéc.
Zto oxfjua PpAénovpe tnv katon tou nAektpikot mediou.

v W

4.1. Na umoAoyioete TNV EMTAXUVON Kal TNV TayUTnTa Tou cwpatdiov otav autd £xel dlavioel amootaor
d =20m.

4.2, Na vntohoyioete tnv amdAutn tun e dtadopdc Suvapikol petalv tne Béonc and tnv onoia ad£Bnke
T0 owpatidlo kal e teAknc tou Oéonc (petd and d = 20 m).

Otav to cwpartidio Z; davioel tnv andotacn d = 20 m, cuvavtd deitepo cwpatidio X5, to onolo €xel
undevikd nAektplkd doptio kaL apykd frav akivnto. Ta dvo cwpatidia cvuykpolovtal MAQOTIKA.

4.3. Na umohoyioete tn pdla tou dsltepou cwpatidiov dedopévou GTL Katd T cUykpouaon n anwAsia
pnxaviknc evépyeiac eivat on pe to 75% tnc apyiknc evépyslac Tou owpatidiov Xy .

4.4, Na vmoloyioste v tayutnta mou Da énmpeme va eiye 1o 6sUTEpO owpatidlo, kKatd péTpo Kal
Kateﬂewcg, WOTE OTaV oUYKpouotel MAaoTIkd pe To X, (0tav to owpatiblo X; éxel Slavioel Kal TTdAL Tnv

andotacn d = 20 m), To cucowpdtwpa va eTotpédiel pe pndevikr TayuTnTa otnv apykr Béon amnd tnv
omnoia adebnke 1o X;.
Inuelakd doptiopevo cwpatido, mov £xel pala m = 1 g kot doptio g = + 1 puC, exktofevetal, n

Xpovikny otyury t; = 0, pe opulovia TaxltnTa Uy, HETPOU vy = 1072 %, mapdAAnia ot SUVALLKEG
N
VPUUPEC opoyevoUc nAekTpootatikol mediov evtaonc pétpou E = 10 = O buvapiked ypappec tou mebiov

eival opulovrieg, ue popd avtiBetn and ™ dopd TN TayunTag vy.

4.1, Na umtoAoylosTe TNV EMTAXUVON TNE Kivnong Tov onuetdko dopTiopsévou cwpatdiou.

4.2. Noon eival n tayutnta tou onuelakol optiopevou cwpatidiov tn xpovikn otyunt, = 1s;

4.3. Ndoo sival To £pyo TNE NASKTPLKAC SUVANC, MOV doKeiTal oto anpelakd ¢optiopévo cwpatidlo, amo tn
Xpovikr atiypun tp = 0 pexpLtn xpovikn otiypun t; = 1s;

4.4, Moon eival n dwadopa duvapikol Twv BEgewv Tou onuelakol GopTIoUEVOU CWUATLOOU TIC XPOVLKEC
otypscty = Okar t; = 1s;

Na Bewpnoete OTL 010 POPTOPEVO OwHatidlo aokeital povo n nAextpikn dlvapn amod 10 OUOYEVEG
nAekTpootatiko nedio.

210 opoyevec nAektpiko medio mou umapysl avdapsoa os duo oplloviieg petarAikéc mAdkee apeAntéou

ndyoug, oL onoieg exouvv avtifeta doptia +Q kar -Q avriotoa, awwpeital (lgoppomnel) oe onueio A

owpatidlo paloac m = 1g kal doptiov g, omwc daivetal oto U)(rllj.la. Ou dvo petalikéc TMAGKeC améyouy

petafy Toug amootaon L = Zcm kat £xouv Swadopd duvapkod V = 100V. Av divetal 6Tl n emtdayuvon
SZ

¢ Paputntac eival g = 10—, va PpeBoiv

B+ + F + 71

4.1. To PETPO TNC EVIUONC TOU OHOYEVOUC NAEKTPLkOU mebiou.

4.2, to mpoonpo Katto peyeBoc tou doptiou q.

Me katalnAo tpomo dumAacidlovps tnv Swadopd SUVCE,.ILKOL'I HETAED Twv PeTarAlkiwv TAak@v. Av n
amooTacn Tou onueiou A amd tov apvnukd omhopd eival d = 1,5¢m

4.3. va Ppebei 1o ypovikd SLdoTnua MOV amalTeital yla va cuvavtiiosl To ¢optio g tnv petaAAikn mhdka
otnv onola Ba draocel mpwra.

4.4, Mowo eival To £€pyo ¢ NAEKTPKAC SUvVapng Katd tnv Kivnon tou ¢optiov amod to onpeio A péxpL nv
peTaAAKn TAGKa, THV omtola Ba cUVAVTHOEL TTPWTH.

HAEKTPOVLO EMUTAXUVETOL atd TV Npepia, and otabepr tdon V kal amoktd kivnTkn evépyela K = 45,5 V.

4.1. Na unmohoyloete tn otaBepn taon V.

4.2, Na uTtoAoyLOETE TO HETPO TNEC LEYLOTNC TAXUTNTAC TIOU ATOKTA TO NAEKTPOVLO.

4.3. Na uttoAoyioETE TO PHETPO TNC £VTAONC TOU NAskTpooTaTikoU mediou mou emTayUvel To NAEKTpdvLo, av
auto BOewpnBel opoyeveC Kal n METATONMLON TOU NAEKTpoviOU, KATA TNV EMLTAXUVON TOU, £XEL PETPO
Ax = 10 cm.

4.4, Na umtodoyioste To pEgo puBpo alEnanc TNE KWVNTIKAC EVEPYELUCS TOU NAEKTpovIioU, KUTA TNV EMITAXUVON
TOU.

Na Bewprioete O0TL o010 NAEKIpoOVIO aokeltal povo n nAsktplkn duvaun mov 1o emrayvvel. Aivovral n pala
tou nAektpoviov m, = 9,1 - 10731 kg kat n amoAvtn Twr Tou doptiov tov e = 1,6 - 10717 C.




