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HAEKTPIZMOZ

LTATIKOC NAEKTPIopSG

HAEKTPIKO ®OPTIO
1. Oepehddn ¢paivépeva

"EEL aidveg m.X. 6 Oaific &6 Midnolog avakaivye 611 16 fiAekTpo (Ke-
LPIUTGapL), dtav TpiBetarl pé pariiivo Hpacpa, droktd v id1oTnTa va Elkel
EAQQPG ohpata (T.y. TPIXES, KOMPATAKIA, PIKPE QTEPE KTA). ADTN T 161-
6tnta mol Exer 16 fihextpo dvopdotnke fhextpiopds. [Mepapatika Ppé-
fnke 611 adth Ty 18toTTe TV Exouv kai moArd Gila obpata (yuaki, £6o-
vitng, Beio x.4.).

"Hhektpifovpe pé toifi) 8vo yoahiveg paPdous kal kpepdpe th pia pé
vijpa anéd petatt (o 1). “Av oth paPdo mod kpEpETal TANCLACOLKE ™y
dAn papdo, mapatnpodue Gti petalld t@v dvo papdov dvartbooetal duot-
Baia dmmey. T 18lo mapatnpobpe kai pé 500 NAEKTPIOUEVES papdovg &po-
vitn. "Av 8pmg oThv NAEKTpLouéEV yudivn pafdo mAncidoovus THY NAE-
kipiopévn papdo EPovitn, mapatnpodpe Gt petald @V dvo papdwv dava-
ntbooetal apotPaia #4867, “Otav Eva odpa elval HAeKTplopévo, AEpe 6Tt EyeL
mave tou MrexTpikd Qoprtio.

And 16 moparave Grid melpapata Siomotdvovpe 6t drdpyouv dvo

F < .
5. I

'EBdQETnt; ruahi

Iy 1. AlGvapn petal HAEKTPIKDY QopTiov.
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6 "HAexTpiopés

£ibn fAexToinod goptiov, EKEl
VO TOU GVUTTUGGETAL GTO Yud-
Al xai Aéyetran Bemkd ke
KTpiké goprio xai Exelvo mov
) dvantiooetal otov Epovitn
xai Aéyetar dpynrikd HhexTpr-
k0 goptio.

-—Mov u'rﬁ 'S "Eniong anod 1d napand-
" Vo GTAG TELpGpaTa KATUAR-
youpe ot16 EEfig oupnépaopa
Iy.2. 'HAéktpion pé i piag papdov Ta dpdvopa MAERTPIKE
and yahko. goptia dnwBobvrai, Evd Ta

EtepOvupa Erkoviat.

XahKo§

2. Movwrég, aywyoi, fplaywyol

“Otay HhekTpioovpe pé tpifn wd papdo anod yoaki §j éPovitn, mapa-
mpolpe 611 Td Ehagph cOpATE KOARAVE novo o16 pépog Tig papdov To0
tpiyope. "Enopévog povo ¢ abtd 10 HEpOS THG papdov Omapyet NAEKTPLKO
goptio, ToL BV peTUKIVEITAL npog TG Omoroima THHpate TS papdov. Ta
Ohxd, 6mog 6 yoohi kai 6 ¢povitng, mov Sév émiToémovy ©TG MAEKTPIKG
@opTie Vi KIvoDVIaL PEcU oth pala tovg, dvopaloval povertés. Mid papdo
and yerkd T oTnpilovpe rave of povath (0. 2). "Av pé Enpo UQuopa
Tpiyoupe Eva THijpa Thig yahkvng papdov, napatnpolje 6t nhextpiletat
&in A papdog tob yurkod. ADTO Qavep@vel BTL T NAEKTPIKA QopTin elkord
xivobvton péoe ot pale tod yoikoD. Ta Ohkd, dnwg 6 ZEAKOS, nov émt-
Toémovy OTE NAEKTPIKG popTia va xvodvial péow ot pala tovg, Ovoud-
Lovtar dywyol. Tétoww Dhikd elvat 1@ pétadia, 1@ Odutika Sraldpata TOV
dEEwv, TOV Paoewy, TAV anatov, 16 odpa 1V (hov, 16 DYpo Edagog. Lé pe-
pukd Dxa, Omeg Ty 16 mupitio xai To yEppavio, 1 NAEKTPLKT] GUPTEPLOO P
Toug Eival EvOlapeoT petaly 1@V dyoydv kol 1dv povot@v xat yv abto T
Ohka abte dvopdtovial fuaywyol.

3. "HAexktpookoémo

Té fAextooaxdnio elvan Eva Ao, aira mo-

A0 ypRowpo dpyave. "Amoteheital amd petah-

Ak pafdo mol oty pud dxpn S EyElL pETA-

JKh oeaipa i dioko kai oThv @arn dxpn g

glval KoAANpEVES BUO OTEVOPUAKPES Taivieg ano

[ B arovpivio (ox. 3). "H papdog glval OTEPEW-
Ty. 3. "Hiextpookomio. pévn of yuahivo i petaiiikod Soyelo HE Aaipd
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*HAextpiké doprio #

amo Eva povertikd DAkd. “Av ot opaipa 100 HAEKTPOSKOTIOL GKOUUM-
coupe Eva NMAekTplopévo odpa (m.y. yvdiivn pafdo), mapartnpodue 611 1
paPdog niextpilerar pé Emagij xai ol tawvieg 1ol dhouvpviov anwboivrat,
yti Exouvv Opdvupe MiexkTpikd @oprtia. Té Niektpookomo Exgoprile-
tat, v ot o@uipa tod NAEKTPOOKOMIOL GKOUUTICOUUE TO YEPL pOg. A-
vl y1d tawvieg and dhouvpivio 10 HAekTpookonmio pmopel va Exel Eva Aentd
peTaAAikO deiktn mov dmwbeitar and THV Spdvuun Hhekrpiopevn pafdo
tod dpyavou (o%.3). "H amoxhion tob deixtn elval dvaioyn pé 1o 0-
AEKTPLIKO poptio mOU ExeL TO MAEKTPOOKOTMLO.

4. Karavopf Tol fiAekTpikol ¢opTiou

‘Ac Bewpnioouvpe i povopévn petdAAikl ogaipa mol Exel apynTiko
nAektpikd @optio. 'Emeldn tda dpdvupe Hiextpikd goptic anwboivral pe-
tafh toug, YU abtod td @optie abtd kivodvtar péoa ot pala the opaipag
xai Epyovral oy éfwrteowxi] Empdvera tng. LT6 Eowteplkd TOV MAEKTPL-
OHEVOV Aymy®v 0éy Dmagyory WAEKTPIKG QopTia. AUTO TO SUMOTHOVOLNE
MEWPAPATIKG pE Evav kolho NAEKTPLOpEVO Gywyod,
moU elvar povepévog (oy. 4). v dkpn yuaiivng
papdov eival otepewpévo Eva peTalhivd ag@aipidio
(16 Aépe Soxipactikd oeatpidio). "Otav 16 oLdETEPO
coaipidio £pbet of dnapn pé v EEOTEPIKN EMQG-
VElr TOoD GywmyoDd, tO cpaipidio maipvel and OV ayw-
Y6 Liyo fhextpikd goptio (rtkTpion pé érapn). ME
10 Nhextpookomio PAEroupe 6T TO oYalpidio elvar
NAextplopévo. "Avtifete 10 o@aipidio dEv muipvel
Kabohov ALEKTPIKO @optio, BTav Epyetal of &magn
HE v éowtepikn émpdvela 10D Koikov dywyol.

¢ Bva o@aipikd Gyoyo TO NAEKTPIKO QOPTIO KATUVEUETL GUOLOUOGG «
otv dEmtepikn Emeaveld Tou. “Av & aywyos EYel AKUES, TOTE HEYAAO PEPOS
100 fAeKTpiKOD @opTion TOL GLYKEVIpPAVETAL ¢ altd Td onpela, yati £5ai-
Tiog the drdoeng tOV OpdVLPOY NAEKTPIKAOY QOPTiKy, oUTd KATUQELYOLY
OTh Mo pokpva onpeio tob dywyod. "QoTE :

Zyx. 4. Katavoun tod
Qoptiov of aywyo.

To flextpikd goprio drapyer mavrote oty ELotepiki Empaveia @V
I Gyoy®v Koi katavépetar opotdpopea povo 6tels cpaipikons dywyois.

5. ZuorApara povadwv orov "HAexktplopd

Ttév "Hhextpiopd ypnoiponolobpe yevika 1o ovatqua MKSA mov,
elval Eva tpijpa tod diebvodg ovotipatog (SI). Té ovotnpa. CGS Enextei-
vetar kai otév "HAextpiopd xai o adti miiv mepintoon drotelei 16
rAexTpoctarikd ovotnua povadwv (ototqua HEM). Ta d0o cvotipata
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8 "Hhextpiapde

povabwv, 10 RACKTpOpayvyTIKG ovotqua (HMM) xai 16 HALKTpOOTATIKD
cuotqua (HEM) @viikovv o6 dnéivte ovatqua povidwy CGS. ©d tLetd-
coupe Td RAEKTPIKA QUIVOHEVT A PTCLHOTOLOVTAG 16 ovotmpa MKSA.

6. Nopog Tod Coulomb

AvO NAEKTPLKE popTia Qi xai Q,, Mot ta Bewpobpe dg anpela, Bpickov-

101 oT6 KEVO (1] oTOV GEpa) Kai 1 petull Toug anéaTaoT) EivaL T T altn TV

nepintwon PpicKOVHE Gru M Sovapn (EREn 1 dnoon) nol avanTUGOETUL HE-

a0 abtdv T@v- 800 NAEKTPLIKOY goptiov divetar anod Tov dxorovfo vouo
rot Coulomb :

‘H £)Eq i 0 dnwen (F) o0 Gvantiooetal petall d00 oNPELEKOY Mhe-

KTpLk®v QopTimV (Q1 koi Q2) givar avahoyn pé 16 YIvOpEVo THV NhEKTPL-

KGOV Qoptioy Kai avieTpoees avakoyn pé o teTpayoOve THS anoctd-

aemg toug (r).

Grov Ko sival pid otabeph, mov Ebuprirtat and tic povddes Kal 10 péao
o Omapyel Yopw and td Lo nhextpika goptic. "H Ahektpikny dovapn F
givar Oetiza) (dmwon), Gv ta 300 NAEKTPIKG @opTin siveol dudwoua, Kai dovi-
i) (EAEN), @V 1@ BLO HhekTpikd @opTia eivar Erepdmoua.

a. ‘0 vépog Tod Coulomb 516 oloTnua povadwyv MKSA. ‘H povida
NhexTawzon gootior oTO cuotnpe MKSA dvopdletat Coulomb (1 Cb) xai,
Snwe 0a dodpe of GRAO KeQahuio, i povada abth of ouvaptmon pé tig Be-

pEALGBLLG pOVadES £1VOL:

| Coulomb (1 Cb) =1 Ampére - 1 sec § 1Cb=1A"-se

“Otuy T BUO PAEKTPLKE QOPTIUL Q) xui Q2 Ppiokovrul o10 #evo () OTOV
aépu). 16T OpioTnke(™), 611 fi frextpicn otabepit K Exel TNV TIUN ¢

—

i N - m?
niektpikn otabepn tob Coulomb  Km =9:-10° -—CT)-?;‘—

(*) "OpicTnke 611 1| NAEKTPIKN atafepn K B Exet v TP ¢
frektpikn otabepn Kan = Kyar - c?
Brou ¢ eivar 1| TaxuTnTe Tob WT6E oTd wevd (c= 3 - 10% m/sec). "Apu glvat .

N m? N m? N m?
Koy = 10-7 2 9 - 10 i i o B L s
W A? sec? e Koz 4,340 AZ - sec? 1 b2
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"HAekTpiké ¢optio 9

"Qote 016 otornua MKSA 6 vopog tod Coulomb yid 16 kevo (i tov
Gépa) divetor amo v éElowaon :

! Kv = 9. 10° N . m¥/Cb?

vopog tob Coulomb  F = Ku - LERCRY 07, s S#CH
J r ot m

F ot N

*Hiextgoorarinds dptouds tijs povadag jiextotxot qoptiov. "Av o1V T~
Aevtaia EEiowon Parovpe Q; = Q, = | Coulomb xai r = 1 m, fpioxovpe:

N-m?* (1Cb)?
= A 9 3
R=g 00— o

gpo. E=9-10"N

“Etol Exoupe 1oV axoiovBo dgioud :
1 Coulomb (1 Cb) elvar 16 fhektpikd goptio 16 dmolo, drav Ppiokeran
péoa at6 kevd of andetacn Evog pétpov (1 m) and oo Nhektpikd gop-
tio, éaokel o abdté Sovapn (F) Ton pé 9 - 10° N,

NMPOBAHMATA

1. Avo onpeiaxa Betika gopria (oa Ppiokovial péoe otdv Gépa o€ andortaan r=10
cm 16 Eva dno 16 dhio kai Eaokoly dpolPaia droon F = 400 N. TToco elval kabe goprio;

2. Avo onpelakd Betika goprie Q; = 3 mCb kai Q; = 0,4 mCb Bpickovrar péoa
atov Gépa of andotacn r 1o Eva and 1o Ghho kai drebobvral pé dovapn F =3 . 104 N
Moon elvar f andotaon r;

3. Avo Gpoleg Mokl pikpéc opaipes, mov kabepid Exel pala m = 0,25 gr, kpépovral
ano 16 1810 onpeio pé dbo poverika vipata pikovs I = 50 cm kal apyikd fpiokovial o
Enapn petabi tove. L€ xdBe oeaipa divovpe 1o 810 @optio +q xai 101€ of 800 ceaipec
anopakpivovtal kai icopponolv of térowa Béon, dote t@ 600 viuata oxnpatilovy yw-
via 900. TT6co elvar 10 @optio q kabe opaipag ; g = 9,8 m/sec2.

4. Avo Tosg pikpéc petahiikés ogaipeg, ol kebeptd Bempeital @G onpeio pé don-
paven pala, Exouv avriotoixa woptio qp = 16 - 10-14 Cb xai g2 = —6,4 - 1014 Cb kai 7
petakl toue amodotaon elvar rp = 20 em. "Encita ol dvo oealpeg dropakpivovral xai 1
andotact roug yiverat ra = 50 cm. Na ovykptBodv of Suvapeig nov avanrbgoovial petagy
v cpaipdv otig duo BEoelg.

5. Ertigdxkpec A kai B g evfeiag, o Exet pfixog 15 cm, brapyovy dvo Betikd Mhe-
KTpika @optia, mov dvtiotolye slvar Qa kai Qp = 2Q,. Xé o6 onueio tiig ebbeiag AB
npénel va Ppiloketar 16 HRekTpIKO poptio q = +1 Cb, dote ol dbo duvapelg mol Evep-
yoiv 6" abtd EEaitiag T 8lo goptiov va Exouv cuviatapévn Ton pé undév :
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10  ’HAekTpiopés

HAEKTPIKO MEAIO
7. ‘Opiopég 1ol fhexTpikol mediou

"Otav Eva odpa elval fiektpiopévo, 16 NAEKTPIKG @optio Tov EEackel
EAEN 1 mwon of kabe GAho NhexTpikd goptio mov Indpyel péoa 016 YBPO
Yopw Gmd 16 fAekTplopévo odpa. Tote Aépe 6T1 yOpw Amd TO HAEKTPLOUEVO
odpa dnuovpyeitat NAexToixd medio. "Qote

‘Hiektpikd medio dvopaletar Evag xdpog, brav of kabe Niektpikd gop-
tio mo¥ Omapyer péoa o’ abtov tLaokodviar Mhektpikég duvapeig (Erteig
] andeag).

8. Xroixeia Tol fiAexTpikol mediou

a. "Evraon To0 AAekTpikol mediou. "Eva fhextpikd medio oynpatile-

Tl oT6 kevo (fj otov dépa). L& Eva onpelo A 10D nAextpikod mediov Omdp-

yeL HAextoind goprio g (oy. 5). Tote 16 Hkextpikd nedio tEuokel o' abtd

—

16 AekTpikd goptio pd ddvaun F. T16 odorque MKSA loyver 6 axohov-
Bog dotauds :

—)- - T o) ” "

“Evtaon (E) 100 fhextpikod nediov of Eva omnpeio tov dvopdletar o

—
nniiko tiic duvapcwe F ol évepyel o6 fhextpikéd goprio q (mod Ppi-
oketal o abtd to onpeio) Sia tob flexrpikol gopriov q.

Evraon fiextpikod mediov

‘H £vtaon niextpixod me-
o £y » o --
Siov elvar dvvoua E, mol Exer
gogfa 1O popia Tilg Suvdpewg
% i
F, uévoo {go pé 16 nnhixo
E = F/q kol gopd xoutd oopfa-

‘HAekTpiko
nedio

s

+q

on T popa Tiig duvapeng ?
Otav abtn évepyel of BeTiko fhe-
KTpIKO goptio +q.

‘Ano v éEiowon E = F/q
ouvayetal 611 1 Eviaon Ttob W-
rextpikol mediov of Eva onueio
Zx. 5. "Evtaon 100 Hhektpikol tou apBunTika elval ion pé )

nediov atd onpeio A. duvapn not éEaokel 10 nedio oty
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HAexkTpikd mnedio 11

Iy. 6. To @optio —q dnpiovpyel NAEKTPLIKG medio.

povdda Betixod fAextouxod pootiov (+ 1Cb), Srav abty Ppioketal o1 Bew-
povevo onueio tob fjhextpirod mediov.

Movdda &yrdoens Hisxtoxod mediov. "Av oty égicwon E = F/q paiov-
pe F =1 N xai g = 1 Cb, Bpiokovpe E = 1 MKSA. "Apa :

| Movada évtaocme fhektpikod nediov elvar § Evraoy nhektpkod me-

diov o aé Mrextpikd poprio Too pé 1 Coulomb (1 Cb) tEaoxel dovapn
fon pé 1 Newton (1 N).

Hovadu EVTacewg 1 Newton |
niextpikod mediov 1 Coulomb Cb

Y‘miaym,un., Tije fvrdoeog fAextoixot mediov. "Eva GNUEIEKO NAEKTPL-
k6 goprtio +q (oy. 6). dnuiovpyel Yupw TOL fhektpLko nedio. Lé andotacn
r Bpioketar HAeKTpKO Qoptio +q, xai tEaokeltor o abto dvvapn ion pé:

- e |

F = Ky s

“Apa otb anpelo B 1) Evraon E 1o fiextpikod nediov elvat

F Kn =9.10° N . m¥Cbh?
BT DUl INA 51 B Kaeslada oa
qy r r? r o m
E ot N/Cb

&rov q elval t6 Hhektpikd goptio mow Snutovpyel 10 RAEKTPIKO medio.
Mapaderypa. “Av elval g = +0,05 Cb kai r = 10 em, ToTe f) Eviaon tob NAektpikod
nediov elvan :

N.m?* 0,05Cb - N
S T e il lon { - 10 ——
E=9.10 o 0,01 m? kai E=45.10 Ch
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12 "HAEKTPITHOS

B. Auvauikry ypapur Tol nAe
kTpikoU mediou. ‘H Evtaonm tob 7
rextpikod mebiov Siwpéper amo 10
Eva onueio otd drro. H popen tod
frextpikol nediov aiobntomoieitat
pé 1 Ponbela t@V dvvauuxdy yoap-
M, Zyx. 7. Auvvopixn ypappn.

Avvopiki ypappi tod fiekrpr-
Kob mediov dvopalerar 1) ypappt mol of kabe onpeio tng t6 Gvuopa

g Evraoemg (_3 100 fhektpikod nediov elvan Epantépeve adriig tiig
ypapuiic (ox. 7).

*And x@e ompeio tob Mrektpikol mediov mepvael uovo jud Suvapikn
ypappf, mov Exel gopd T gopd 1ol GVOCHATOS tﬂgAévrdcsmg tob mediov.
T T Buvapiki Ypapup Hropolpe vd dmooupe tov £ETC unelpikd dotoud :

Avvapiki) ypappt) tod fiektpikod mediov elvar 1 tpoyid nol Siaypage
I fva Benikd Nhextpikd goptio (+q) pé iy Ernidpaon tod fhextpikod
nediov.

16 oyfipe 8 @uivovral S1agopes pOPYES NAekTpik@v mediwv. Metako
500 petarlixdv Thakdv, mod elva raparinheg xai Exovv loa GAha avri-
Oeta Thextpikd goptia (+q kai —q), oynpartiletat Guoyevés f]kaxt.pmé
nedio, mov of duvapikég ypuppég Tou elvat napdiinies kai A Eviaon tou
glval otadep) of Oha td onueia.

y. Auvapiké oé éva onpeio Tod AAekTpikol mediou. "Eva onpetaxd Hae-
KTpik6 @oprio +Q mupdyel yOipw TOU MNAEKTPIKO nedlo (oy. 9). Etoon-
jefo A, mol Ppioketat of arnoataon r, indpyet BeTiko NAEKTPIKS poptio+q
kal Evepyel o abTo 1 NAeKTpOGTATIKY SOVAUT :

F=Kmn- Q 2 d
r
@ "Av 16 poptio +q elvat é-
@, \ , A~

~ + g - N SN / revfepo, TOTE pé TV Enidpa-

‘*‘{?—" *—(:)—“ ’_:{/ :)‘ == —>
LN A ’/' e \ on tfig duvapene F 16 gop-
; : i tio +q 0d xomfiel xata pi-

f Kog piiig ebBeiag Suvopikig

m ,%\ @ —~  ypappufig anod 16 onpeio A og

16 {inetpo (r=o0), érnov 1 -

/ ."\ AN S
€ / h vapn F yivetan Ton pé pndev
Ly. 8. ALGQOpPES HOPPES MAEKTPIKGY TESiwY. (F = 0). "AALG xatd tn pETO-
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"HAexTpikéd medio 13

A
o O
+q

g\

"Epyo W

Tx. 9. Ta tov dplopd tod duvapikod otd anpelo A.

@opa tol poptiov +q ané 16 onueio A dg 6 drelpo, TO NAEKTPIKO nedio
napdyer égyo W. Tote Exoupe tov EEfg dotopud :

Avvapiké (U) tob fhektpikod nediov of Eva onpeio tov dvopalerar to
nnhiko tob Epyov (W),mob mapayetan and 16 nedio kard ) peTaQopd
ol poptiov +q drd 16 Bewpodpevo anueio &g 10 dneipo, oa 1ol @op-
Tiov q.

Suvapiko of onueio U W
to0 fiextpikod mediov N

(1

Té Suvapikd eivat povopetpo peyebog kai eivar Berixo 1y AovyTio, GVa-
hoya pé 16 goptio Q mol elvar 1 aitia tod nediov. "Av eivar —Q, 10TE 10
Suvapiko ot6 onueio A elvat dpynTiko, yloti yid ) peragopd tod poptiov
+q and 16 anpelo A &g 16 dnelpo npinel va damavnbel Epyo w.

AnodetkvieTal Ot 10 Suvapikd of dndaTacn r Amd onuelakd goptio
Q eivan :

duvapiko of anoctaen r U = Kn. - =00 Kp =9.10° N . m¥/Cb?
r

Movadu dvvapuxot. “Av oty éEicwon (1) Pakovpe W = | Joule xai
q = | Coulomb, Bpiokovpe U = 1 MKSA. Z16 cvompa MKSA 1] povada
dvvauizot dvopaletar Volt (1 V) kal opilerar @g EERG:

drav goptio 1 Coulomb (1 Cb), peragepopeve ESartiag tod nediov and

| Lé ¥va onpeio tod fiektpikod nediov, to duvapikd eivar 1 Volt (1 V),
16 onpueio abto @ t6 dneipo, napayer Epyo igo pé 1 Joule.

1 Joule Joule
10 ! V| ) Vel =0
povada duvopikod 1 Volt ¥ o ™ 1 1 Ch
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A B
+Q U, +q—> U,
\ h
épyo W

Zy. 10. Aiagpopa duvapikod petagd v onpeiov A kai B tob fiextpikod nebiov.

&. Alagopd Suvapikol peragu 0o anueiwy Tol AAekTpikol mediou. Lé
3vo onpeia A kai B (oy. 10) 10D Rhrextpikol mediov 16 Suvapikd avrictolya
givar Uy xai U,. "Eneidn elvar Uy > Us, petall tdv 0o onueiov drapyet da-
good dvvauxod Uy — U,. T6 goprio +q petagepopevo EEaitiag tod me-
Biov amd 1O onpeio A otoonpeio B napayet Epyo W xai tote loybel 6 axo-
roubog dotouds :

Awgopi duvapikod (U; — U2) petatd 8o onueiov tob Nrextpikod
nediov dvopdletar to tnhiko ol Epyov (W), mob rapayetan and 16 me-
io katd Ti petagopd tob goptiov +-q and 16 Eva onpeio dg 16 Grlo,
&1 tol goptiov +q.

(2)

W
Stapopd Suvapkod U — U, = =

*Av otfv étiocwon (2) elvar W =1 Joule xai g =1 Cb, 161 elvar
U, — U, =1 Volt. "Qote:
"H dragopd duvapikod petadd 800 onueiov toll fhektpikod nediov elvar
| ion pé 1 Volt, drav katd petagopa goptiov 1 Coulomb aré 16 Eva
onpeio ég 16 Ghho 6 nedio napayer Epyo iso pé 1 Joule.

~ 1 Joule Joule
| Coulomb Chb

u,—UuU, | Volt

9. Auvapiké dywyol kai Siadopé Suvapikod perafo 800 aywylv

Mud pikpl) petalhixn coaipe (Gywyog) £xel MAEKTPIKO gpoptio +Q,
7ol KUTAVEPETAL OpOLOpOpea oty Empaveld tng. To poptio T ogaipag
dnuiovpyel Niextpiko nedio xai of duvapikes ypappeg Tou apyiCouv amnd v
Empavela g ogaipag. Tote propodpe va ddoovpe Tov £575 doLauo :
I Avvapko (U) évog aywyol dvopdletar o mmhiko tol Epyov (W), mov
rapayetar ard 16 frektpikd nedio tob dywmyol Kutd ti pETEQOPa (OpP-
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100 aywyod g o dneipo,

tiov |q ané tiv Emeaviia
I 14 tod @optiov |-q.

co»

B
®
U

W +q e
Suvapikd ayoyod U=-——
HIRR S Tq 2
Avo Pk peg HETAAMKES opal- »
pec A xai B(oy. 11) Exouv dvri- EPYO W
otovya duvapkd Uy xai U, xai
elvat Uy > U,. Tote perald tdv Iy. 11. Awgopd Suvaptkod petagd
800 aywydv Onapyel dagopd dv- 0o dymy@v A xai B.

vauixov Uy — U,. Of 0o dywyol

dnuiovpyodv MAekTpikd nedio, 10 dmolo KAt 11 petagopd tol goptiov +q
and tov Gyoyd A otov aywyd B mapayel Epyo W. Tote loyver 1| yvooti
(§ 8) &ticwon:

Swagpopd duvapikod W
U —U;, = — 1
petaky 8vo aywydv Des +q t

‘H Siaopd duvapikod petpiétar of Volt. Elvar gavepd 6t 1 éElowon
(1) éxppaler 16 Epyo mod mapayetar, dtav poptio 1 Coulomb petagéperal
EEmtiag o0 nediov 4né 16V dywyd A otév dywyd B. Tevikd 10 BeTiko 1i-
AEKTPIKG goptio mayaivel ndvrote And 16V Gyy0 pE 16 peyahVvTEPO SUVAHLKS
RPSC 1oV dywyd pé 16 pikpétepo duvapkd. “H dagopd duvapikod peTaly
8U6 dywydv dvopdletar kai rdon. "Otav Aépe my. 6t petako dvo daywydv
Onapyer taon U, — U, = 220 Volt, Evvoolpe 8Tt Katd T peragopd goptiou
| Coulomb @né tév éva dywyd otév dhro napdyetar Epyo ioo pé 220 Joule.

a. "Epyo mapaydpevo and AAEKTPIKO doprio. 'And v ékicwon (1)
ouvpnepaivoupe 8t dv petakl 600 ayoy®v A xoi B Omapyet dag opd Ovva-
pxoi Uy — U,, 1016 pnopobpe vd Adfovue Eoyo, v goptio q petafsl and
16V Gymyo A otov aywyd B. Tote 16 Epyo mol 04 AaPovpe diveral anod ™y
¢Eiowon :

Epyo amo tﬁv‘xivncn

W —ia - L )
AAEKTpiKOl QopTiou q- (U —Uy) )

“H xivnon tob fhextprkod goptiov g ano tov Eva aywyo otov diko el
var elikoin, v cuvdéooupe Tovg dbo aywyoLs pE ouppa. ‘H EEiowon (2),
brwg 06 dodpe of Giha xe@ahoa, Exel mdpa nolhés EQuppoyES.
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B. Auvapikd Tol ésadous. Lé Gheg tig MPaKTIKEG EQUpUOYEG YpNOL-
HomoloDpE dtagooés dvvauixad Kal 8yt tig amdivteg Tipég Suvapikol. Id eb-
kohla Beytnkope Oti:
| Kara ovvbixn 16 Suvapikd tob £dagovg elvar ioo pé pndév.

“Otav Evag aywyodg ovvdéetar pé 10 Edugpog, Exel mdvrote 0 duvapikd
toD &bagous (Bnhadn Exer Suvapikd undév) kol Aépe 611 & dyeyog elva
TOOGYELUEVOS.

"Av Evog dyoyog Exerm.y. duvapko U = 60 V, téte f| Sagopd Suva-
pikod petabl Tob dywyod kai tob Eddgoug elvar Tom pé
U—0=U=460V.Abté onpaiver 61, &v @oprio 1 Cb petagepBel dnd
tov Gyayd otod Edagog, tote maphyetal Epyo too pé 60 Joule.

v. Auvapiké opaipikol aywyol. Zeaipikés dyoyog Exer axtive R
xai fhekTpikd poptio q. 'Amoderkvoetar 8t 7d dwvauxd (U) 1od oparpikod
dywyod elval @varoyo pé o fhextpikd optio (q) xal avriotpogag dvaioyo
ué v axtiva tov (R). Z16 ovotnua MKSA 16 duvapiko ol opaipikod dyo-
yob Siverar and v EEicaon :

Ko = 9. 10° N . m¥/Cb?
duvapiko ceuiptkod b Q ot Cb
U = Knr o
aywyol R R of m
Uocé V

10. Ixéon perafd Swadoplg Suvapikol kai Evracewg fAekTpikol
mediou

Avo éninedec mapahinhes petarhikéc mhaxes Exouvv {oa arra Etepivu-
Ho NAEKTPIKG @opTio kel 7§ GmOGTHCT TOUg
elvar I (oy. 12). MetakV tdv 8vo mhakdv oyn-
N patiletol 6poyevéc fisktpikd medie, mov E-

—3
yeL otabepn Eviaon E xal | Siapopd duvapt-
————1— | xo0U petakd tdv 0o nhakdv elvar U. L pa
— === Az| dxpn A, p1dg duvapikils Ypapptic AA, @Ep-
e voupe MAexktpikd poptio q. Tote oto poptio

o e
b ey b avtd évepyel | dovapun F =E - q, 1| omoia
petakivel T6 goptio q katd Staotnua AjA,; =1
xoi mapayel Epyo :

G o )
I

Iy. 12. Ixéon peralld tfig 2- W=F.1| i W=E-q- 1
vraoewg E toff niextpixol me- » )
Biov xal tic taceng U. Onog E€poupe (§ 9) 10 Epyo abrd elvar
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ioo pé W = q - U."Apa Eyovpe v £ficwon:

E-q-l=q-U § E:-l=U xai | E=— (1

‘H étiowon (1) @avepdver &1L 7 &vraoy (E) opoyevole mniektpikol
nediov elvan Tom pé 1) perafoki) 1o dvwauxod xata povada pnxovg tiig
Suvaptkiic ypapupiic. “Av oty iEicoon (1) Pakovpe U = 1 Volt kai [ = I m,
Bpiokoupe E = 1 MKSA. “Qote ot6 ototnua MKSA povdda évrdoews
Niextpixot medlov elvan

povada Evidoemg 1 Volt i A%
fniextpikold mediov 1 m m
Hapatipnon. Of povadeg iviaoewng Miektpikod mediov 1 N/Cb kal
1 V/m elvar loodivapes, yati elvar:
\' Joule/Cb | N:m N

B e e e

I1. "HAéxtpion aywyol pé émaywyn

[Mave otolg dickovg dvo Bpowwv Hiektpookoniov atnpilovpe tic dbo
dixpec piag petarrikiis papdou mov Exer dpketod piikog (oy. 13). Tt pua dxpn
tiic petadiikiic papdov minolafovpe pia NAekTpiopévn yvakivn papdo,
yopic dpeg va EpBouvv of Enapi of dbo papdot. Mapatnpodue 611 kai Ta@ dvo
HAEKTpOTKOTIA GrokTolv AexTorxd poptia. Edkoka Siamictdvoupe 611 1d
300 frektpookomia Exovv érepdrvua HAEKTPIKG goptia. MOMg dnopakpu-
Voupe T1 yuakivn pafdo, dpécng T MAEKTPIKG poptia TV 800 NAEKTPOOKO-
niov sEapavifovrat. Abté Seiyvel b11 Ta Erepdvopn poptia t@v dbo fAekTpo-
oxomiov fitav kat’ dmdiuvtn Tipn loa.

‘H petadiikn
papdog xai Ta
otehéym thv dvo
NAEKTpOCKOTIWY,
otd 6moia oTnpi-
Cetat f papdog,
anoteholv Eva ou-
VEYT] HETAAALKO G-
aywyo. “Otav 6 a-
Yoyos Ppedel ué-
ga atd NAERTOIXO

+/ M+

medio  moL Snm- Tx. 13. "Hhéxtpion aywyod pé Emaymyn.
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oupyel 10 poptio Thg yvahivng pafdov, 1o1e 6 dywyds rjlextoiletar xai otig

&vo tkpeg Tov Eugavilorar Too Etepdvupa HAEKTPIKG QopTia. ALTOg & Tpo-

nog MAeKTpicews Tob Gywyod dvopdletal fAfxTowon ué Eraywy). "Qorte
"Orav dywyodg Ppelel péoa of fhextpikd nedio, dvanticooviar pé éna-
Yoyl nave otév aywyé loa étepdvopa fhektpika goptie, mod npoinap-
yovv pica oti) pala tod aywyod.

HMapatipnen. "Otav § yoalivy pafdog Ppioketar kovid o1ov Ayeyo,
cuvdtoupe ToV dywyo pé 16 Edagog. To dnwBovpevo Betikd goptio Eegedyet
o106 £8apog. "Av Sakoyoupe TN cvykowvovia pé 10 Edugog xai dnopakpi-
VOUME T1) YOAALVY paPSo, GTOPEVEL OTOV GY@Y6 TO dpynTikd @optio, TOL BéV
ELovdetepdvetal. ME abtd TOV TpoTo propel Evag dywydg va Statnproel po-
vo 16 Eva eldog poptiou.

NMPOBAHMATA

6. Xé Eva onpeio Pploketat niektpiko @optio Q = +0,5 Cb. Moon elvar fi Evraon
100 fhextpikol nediov of andotaon 5 cm xai 10 cm amd 16 goptio Q)

7. Ztig fikpeg ebbeing AB pnxovg 15 cm Ppiokovrat 0o Nhextpikd poptia +Q xai
+4Q. Lé mold onueio thg ebBeiag AB 1 Eviaon tod Hiektpikol nediov elvai Ton pé undév;

8. Itic téooepig kopuwis A, B, I, A évog tetpaydvov, mol Exel mAevpd 4 cm, Bpi-
oKkovial Gviictolya Ta NAEKTpiKa @optia +0,1, + 0,1, — 0,1 kai — 0,1Cb. [Toon elvat
i Evraon tob HAekTpikol nediov 010 KEVIpO TOD TETPUY@VOL |

9. Xtic kopugéc ioomhevpou Tpiydvov ABL Ppiokovrat tpia ioa fBetikd Hhektpixa
@optia, mov 10 kabéva elval oo pé Q = +250 pCb. "Eva anpeio A Bpioketal péoa ot
tpiyovo xai anéxel r = 10 cm and kale xopuven tob tprydvou. [1dan elvar 1} Eviaon tob
naextpikol nediov otd onpelo A,

10. “Evag aropikoc mupnvag Exer @optio Q = +80 . 10719 Cb. Na Bpebei 16 dv-
vapikd U oé anodotaon r = 10712 m anod abté 1ov nuphva. TMoan elvar i Suvapikn évép-
vela Esyy mov Exet goprio g = + 1,6 - 10-1% Cb, 6tav Bpioketal ¢’ abmh thy dndotaon
anéd tov rupnHva ;

11. Zrtig dkpeg pidg ebBeiag AB = 100 cm Bpiokovral dvtictolya 1@ poptia Q) = +
200 uChb xai Q; = —100 uCb. Ao onueia I kai A i edbeicg AB Bpiokovral dvrictolya
of ardoraon AT = B0 cm kai AA = 20 cm ano 16 onpeio A. Na Ppebel nooo Epyo dnat-
teltal yid ™) petagopa ¢dptiov Q = +5 . 10-4 Cb and 10 onueio I' o106 onuelo A.

12, Merabu 800 onpeiwv nhektpixod nediov Unapyer Sagopa Suvapikod U = 6 V.
Iooo Nhektpixod goptio npénel v petapepBel and 16 Eva onpeio o1 dAho, Y1a va Tapa-
%0eT Epyo Too pé 120 Joule ;

13. Abo mapaiinhes petariikeg midakeg Exouvv Toa Erephvopa gopria. "Av 1y andorta-
oy toug elvat | = 5,25 mm xai f| Siagopa Suvapikold petall thv dvo mrakdv elvar U =
1500 V, noon elvat 1 Evtaon tod Haektpikol nediou ; Moon Sivaun Evepyel of HAexTpl-
X0 goptio @ = +2 - 10-4 Cb, nov Epyeral péoa o’ adtd 6 Nhextpikd nedio ;
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14. Metald 800 mapaiiniav petalhik®v Thakdv mol dréxouvy petatd tougl = 5cm
Orapyet taon U = 20000 V. Togo Epyo mapayetat, Stav Eva @optio q =5 - 10-8 Cb
HETRQEPETAL AMO TO NAekTpikd medio amd T BeTikn dg TRV ApvnTkN wAdKa ]

‘15. Tpaipikog aymyog Exer axtiva R = 50 cm. Mogo elvar 16 duvapikd tou, dv 16
poptio tov lvar Q = 1073 Cb ; MMooo optio npémet va Exel abtogd dywyds, dote 16 du-
vapikd tou va elvar Too pé 105 V

®YIH TOY HAEKTPIZIMOY

12. Zroiyeiddeg fAexTpikd doprio

Ta fhektpikd goptia (BeTikd xoi GpvnTiKd) dvantiooovial TAVe oTd
copate pé TptPf i dvantiooovial mave otolg dywyols, Grav abrol Bpebody
Héoa of NAekTpikd medio. “"Apa wéoa ord droua tiig Uhng Omdpyouv TAe-
xTpiké goptia, mov Exdnidvovral, pévo Stav dnplovpynBodv katdhinieg
ouvbfikec. T6 dnholotepo dtopo sivar 14 dropo vdgoydvor. "H Bewpntikn
kol § mepapatikn Epevve dnédeibav 611 16 dropo Ldpoydvov dmoteheital
a6 dvo pixpa copatidia, tév merva kai 16 Hlextodvio. "0 muphvag Ppi-
OKeTal oTO KEVTpo T ATopon, dvopaletat el
dikotepa mowTdvio Kal Exer Oetied HAEKTPIKO
goptio (oy:14). Ipw Gro TOV TLPTVE MEPL-
QépeTal 6 HAEKTPOVIO, Mol Exel dpyATiKd W- +e
hextpiké goptio kai 1§ pdla tou elval mepi- @
mou fon pé 16 1/1840 tiig palag tobd drépou
Udpoydvou. Té apvnTikd goptio 1ol HAEKTPO-
viou elval kat' anéiutn tpn (oo pé 16 Beti-
X6 goptio tob mpwtoviou, dvopdleral oTol-
1Evddeg fhextpiké @oprio (e) xai elvar 10
HIKPOTEPO (O CTHEPEL YVOOTO NAEKTPIKO QoOp-
tio mol Ppiokoupe ot ®von. 'H EAEn mov &
nupfvag Eaokel otd MAextpovio Elvat i Kevipopodrog duvapun, 1| omolw
cuykpatel T MAEKTPOVIO MAVEL GTAY KUKMKY Tpoyxid Tov. ME Tig perpn-
oelg Bpnkape 6ti:

I To oroyaiddes fhextpikd goprio (e) kat' andhutn nph elvar foo pé

1;6.. 107° Ch.

Tupnvag

\

H FhexTpivLo

Iy. 14, Iynuatikn rapaotacmn
10D Gtdpou OEpoydVoL.

crolyelddec RAexTPIKG poptio |e| = 1,6 - 107° Cb

Aopfy T@v arépwy. Kabe dtopo darotereltar amo tov aprva, Tov Exel
dpiopévo Betikd goptio, xai and t@ rjAextodvia, mOU nepLpépovral yu-
pw Gnd TAV mupfva Kai Exouvv GAKO dpvnrikd goptio {oo pé 0 Betikd
poptio tol mupnva. “Odot ol mupiives, éktég drd toV ruphva tod dtopov
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LS Sy U3poydvov, mepiéyovy dpilopé-
o - e e g2~ va mordvaxal dpiopiva ve-

;i \ ’ \ ’ (VR Y i & 3 A
¢ @ ’ |: ¢ @ » : {‘4\{ @ ,H' : roora(®). To verpovio elvai
S S \\_#,' 4 Ve - g,/ 000fTego cwpatidio, mou 1
- el = I3 . » :
\;' \h',_ -7 paLa tov elval oxedov Tom pé

He a

™ pdla tob mpwtoviov. Ka-
Tx. 15. "Atopo fikiov, dEuybvou kai vatpiov. 98 'siﬁog dtopov Exer péca
OTOV TUPNVA TOL GOLOUEVD G-
0t0ud mpwroviww, Ty, & mupnveg Tod droépouv fAhiov Exel dbo mpwrévia kai
Emopévag Exel Betikd goptio +-2e, Ev@ 6 mupfvag Tol drdpou dEvydvoL Exetl
Oktd mpotévia xai yi' abtd Exer Betikd goptio +8e. L1o oddétego drouo
16 Betikd goptio tob nuprva elvar Too xal avtifeto pé 16 dAkd dpvnTikd
@optio tdv NAektpoviey mol nepigépovial YOpw and tov mupnva. "Qote of
x@fe eldog dropov yipw dnd tév mupfva meplpépoviar Tdoa 7iextodia,
bou glval 1é tpotévia Tol mupfva, T.y. 16 fitopo fiklov drapyouvv dvo Hie-
KTpovia mol Exouvy apvntikd goptio —2e, Evd o106 dtopo dEuydvou brdapyouy
OKTM NAekTpovia mol Exovv OAIKO GpvnTikd @optio —8e (oy. 15),

Ta frektpovia Sratdoooviatl yop® Gnoé Tov mupfve mdve of OpodKe-
VIpoug glowots olpQove pé dplopévo vopo tiig "Atopikiic Guowciic. Eidiko-
tepa td Niextpovia tod EEwtepikol @rotol dvopdlovrar ndextodwa obé-
vovs. "And thv melpapatikn kai ) Geopntikn Epevva katalfEape otd dko6-
hovbBu yevikd oupneplopata @

1. Kdﬁa Gropo droteheitar amd tov mopfva, mod Exer Bemiké @oprio,
xai ané ta Nrektpovia, mod neprgépovial YOpe ard tov mupive Kai
Exouv apvnuikd Miektpikd @oprtio.

II. Ta Betikd gopria Omapyovy mavtore otolg mupfiveg tdv ardpwv,
ivd ta apymukd gopric peragépoviar mavrote dmnd té Mlhekrpovia.
Avta elvan ida of 6ha ta dropa tiic Uine.

III. Téa Beniké koi ta dpynrika frextpika gopria elvar maviore axé-
paia moriarhdola tol oroiyeiddoug fiektpriol gopriov (e).

‘Epdpavion fAexrpikiv popriwv

Ta gavopeva tol filextpiopol dpeiiovial oty ikavornta ot Exouvy
@ Nhextpovia vd gedyovy and Bva dtopo xai vd myyalvoy o Eva Ghho
Gropo. "Otav dpwg and Eva obdétepo Gtopo giyowy Eva 1 neplocdtepa fhe-
KTpovia, Kataotpipetal 1| icopponia petall tdv EtepOvupmy @optiv tod

(*) "Ed® avagépoviar riya otolyein yia ™ dopn tol ardpov; arapaitnta yid TRV
Epunveia t@v patvoptvov tob Ba Eietagoups. o AERTOMEPTIS mEPLYpayn Tol dtdpov Bd
yivel otV ‘Atopixn kai Mupnvixn Duoikn.
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dtopov kai 16 Drokowmo Tob dtopov elvar Eva Oerixd Idy mov Exer Betikd
poprtio (+e, +2e, +3e). "Avtibera v of Eva ovdEtepo Gtopo mpoateboiy
Eva §j meplogbtepa HAEKTpOVIE, ToTE oynuatiletal dovnrixd oy, mov Exel
apvnTiké optio (—e, —2e, —3¢). "Qorte Eva odpa elval oddérego, Stav td
dropd Tou elval obdétepa. “Av Td dropa Evog ohUaTOg XACOLV TIAEKTPOVIA,
16 oopa tpeavitetar Hrektpiopivo pé ferixd goprio. "Avtifera, dv 1a dropa
£vog ohpatog mpoohifouv HAEkTpovia, T6 odua Epeaviletal NAEKTPLOHEVO
Hé dovnTind goptio. Fevikd Aownév pnopolpe va modpe 61t :

“Eva odpa Exer Betikd goptio, dtav Exer ydoa flextpévia kai avri-
I Bcra, Exer Gpvnukd goprio, drav Exsr dmoktieer mheovalovra fihe-

Ktpovia.

14, Ta tAeGBepa fAexTpbvia TGOV HETAAAWY

I1a dtopa TV pETaAAoV Td NAextpdvia ofévovs elvan Eva, dvo # tpia
xai ouvdéovtat Tohl yahapd pé Tov mupivae. “Etol altd ta fiektpovia elko-
A Egpebyouv amd thv EAEN 10D mupfiva Kal kivodbvial Siapxdg Kai draxta
péoa oth pala tod perdriov, dnwg dxplfds Kivobvrar td popla £vog aepiov
mov glval khetopévo péca of doxefo. Ta MAextpovia mov Kivodvral drakta
néoa oti pdta Tod petaAiov Ta dvopdtoupe édetblegn rjAextodvia, xai @mo-
1eholv Eva tepdotio mAfifoc (of 1 em® yahkol brapyovy mave o 8 - 10%
Ehe00epa RAeKTPOVIE). ‘H YUpoxTNPIOTIKN TAEKTPIKT CUUTEPLYOPE TAV HE-
tahlov dgeiletal otd Ehevbepa fAekTpOVIA TOVG. "QoTE

Lta péradda ta fhextpovia obivoug Eegeldyovy dnd ta dropa kai oyn-
I patilovv ta £hetBepa Nhextpivia, moh Srapkds Kivobvtal Hrakta péoa
oti] pala 1ol perailov.

I5. "EEfynon Tiig fAekTpioewg TOV oWpATWY

a. *Hiéxtoton pé toify. "Otav tpifovpe dvo diagopetikd copata 10
Eva mave otod dhho (r.y. yuaki kai Ugaopa), Tote Ta ohpata Epyovral oé
MoAD oteviy Enagph petath toug. Evkoia diumot@vovpe 611 adtd td Svo oo-
Mt droxktobv ioa £Tepdvupa NAEKTpikG @optio. ADTé oupPaiver, yatl td
fAexTpdvia Epuyay and 16 Eva o@pa kai tiyav otéd diko. "Etol td 0o on-
pata épgavifovrat Niextpiopéva GAAG 16 Eva odpa Exet fetizo poptio, EVD
16 Ao o@ua EYEL dovnTixd Qoptio. "QoTE :
"Otay 800 diagopetikd odpata pé iy tppf Epyovrar of oteviy Enagh
petald toug, tote MIEKTpOVIA mryaivouv and to Eva odpa atd @hho
xai Erou ota d0o chpata Epgavioviar Toa Etephvopa fhexTpkad
popria,

B. *Hiéxroion ué énapy). "Eva o®pa A, mol Exel dovymixd @optio,
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Epyetal of Emagn pé Eve povopivo obdétepo dywyd B. Tote Eva pépog and
T HAexTpoVIe oL mheovalouv at6 odua A mnyaivel otov dywyé B. "Etal
kai 6 dywyoc B droxtd apvntikéd goptio. "Avtibeta, Gv 16 odpa A Exel Oe-
TIK6 Qoprtio kai EpBeL of &nagn pé oV oLGETEPO Gywyod B, toTE Eva pépog
ané té EhevBepa NAexTpovie tob dyoyol B nnyaivel 616 odpa A. “Etol kai
6 dywyog B amoxtd fetixd poptio. Kai otig 0o nepuntdoeig Aépe 611 6 dyow-
16¢ B fAextpiotnke pé énagn. "Qote !
"Otav Eva odpa, mod Exet frekTpikd goptio (Betikd #j apvnrikod), Epye-
T of imagf pé povoptvoe oLdEtepo aywyd, tote 1| gedyovv and Tov
ayoyo i Epyoviar ¢” abtov flektpovia kai Etor Epgavilera atov dyw-
¥6 frektpikd @oprio (Betikd i dpvnriko).
y. "Hiéntowon pé émaywyi. "Otav povopévog obdétepog dywyos Ppe-
Bei péoa of Nrextpkd nedio, tote Efartiag tob fhexktpikod mediov moArd
ghevBepa HAekTpovia Tol dymyol petakivobvral xai of dvo meployég tod
ayoyod épgaviCovrar ioa érepdrvua MhekTpikd poptia. "Qote
I ‘H fréktpron pé Enayoyi £vog dywyod deciketan oti) petakivien 1oV
thevBepov Mlextpoviov tod dywyod Efaitiag tob Whextpikol mediov,
8. "HAénrowon tav povordy. "AvtiBeta pé tolg dywyovg ol povotés
8év Eyouv &hevBepa MAEKTPOVIL. 16 poveth, dv drd pid teploxn touv deai-
peBobv NAiektpovia 1| o€ pid neployh tou mpooteBodv fhektpovia, T TAE-
KTPIKG Qoptia mapapévovy évtomouéva o abtn v neployn. "Qote
l Oi povarég, Eneidn dév Exovv Ehedlepa flextpovia, Satnpodv Evro-
mopéve 1@ frektpikd gopria mod dvantdocovral of pid reproyf Toug.

NMPOBAHMATA

16. TMooa Nhextpdvia mheovalouv ot Evav dymyd A mou Exel poptio Qa = —6,4 Cb;
Mooa hhextpovia Exel yaoel Evag dywyos B o Bxet goptio Qg = +3,2 Cb;

17. Ao Etephvupna otolyeld@dn nhextpikd poptia +e kai —e Bpiokovral of drdoTacn
r = 1 mm 16 Eva ard 16 dhho. Mé moan Buvaun Ehkovral abra td 500 eopria ;

18. Metag0 Vo dywydy brapyel Siapopd Suvapikod U = 1 V. "Eva fhextpovio eEat-
tiag tod Niextpikol rediou nnyaivel and tov Evav dywyd atév diko. Mooo Epyo maphye-
tal, Stav yivetal abth A petaxivnon tol Hhektpoviov;

19. 'O droptkog mupnvag vatpiov Exel goptio q = +1le. Mé ndon dvaun adrog &
nupfivag arwbel Eva mpwtovio, Stav Ny petadd toug andotaon elvat r = 1077 ¢m;

20. Metagl 800 OpIfdvTiov petariik®y mhax®y, mol f| Ardotaon Toug elval | = 2
cm, Béloupe va SatnpnBel alwpolpevn wid pikph otaydva Aadiol, mol Exel pala m =

10-12 gr xai goprio q = +2e. [Tdon tdon wpérel va Omapyer perall thv 8bo rhakdv;
g = 9,8 m/sec2.
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XQPHTIKOTHTA ArQroy — nyYKNQTEZ

16, Xwpnrikémra dywyod

To duvapikd évog dywyod 6
UETplpe pé eidikd Spyavo, mov o-
vopdletan niextpduetpo xai elvat
Bubporoynuévo of Volt (oy. 16).
“Evag povapévog dymyog Exel pop-
tio Q kai pé 16 HAektpopetpo Ppi-
okovpe 611 Eyet duvapkd U. "Av
16 goptio 100 dywyod yiver 2Q,
3Q..., Ppiokovpe 811 16 duvapikd
100 dymyod yiverat dvrictoya 2U,
3U... TTapatnpodue &1 16 mnhixo
100 poptiov 8id tob duvapikod Tol

% ; Iy. 16. Métpnon tob duvapixod
Gyoyold Statnpeltal oraflesd. "Amo tvég &ywyol.

alto 16 nelpapa KaTtahnYOUUE oTOV
dpropd Evée véou uotkol peyéfoug, mov Ovopdletat FOONTIROTHTA TOD
ayayod.

l Xopnukémta (C) évég dyoyod dvopdalerar t0 otrabepd mnhiko TOd
goptiov (Q) d1a tod duvapikod (U) tol dywyod.

yopnTIKOITNTE dYwyoDd C = % 0
Movdda ywonrixduyras. “Av otiiv éicwen (1) Pdrovpe Q = 1 Cou-

lomb xai U =1 Volt, Ppiokovpe C =1 MKSA. 16 obompa MKSA 7]

povdda ywontixdtyras dvopdletar Farad (1 F) kal dpilerar dg EE7G:

l 1 Farad (1 F) elvar 1} yopnuxotnra dywyod, 6 dnolog, drav Exe Qoprtio
1 Coulomb, Exer Suvapikod ioo pé 1 Volt.

povada 1 Coulomb Cb
e =] ——
{OPNTIKOTNTAG M 1 Volt L SRS Sy Vv

Tthv mpakn ypnotponotodpe ovvibag 8o mOAU HIKPOTEPES pOVaAdES,
16 uixgogapdvr (1 pF) xai 16 mxogaodyr (1 pF), nod eivai:

1 uF = o E Kai ) 106 uF = 1012 F

XwpnTikéTnTa odaipikol aywyol. Teaipikodg dywyds Exel axtiva R,
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goptio Q xai duvapiko (§ 25y) oo pé U = Kn - Q/R. 'O dywyodg avtog
Exel yopNTIKOTNTW

) R R ot m
c=_%=l?—% tpa | C=— Knn o N . m?/Cb?
nh nh Cot F

Mapadevypa. "Av Bewpnoovpe T I'f| g opaipikd dywyd mol Exer dxtiva R = 6300
km, t6te f| ywpnrikoétnTa 1 Mg elval :
63 - 105 m

e A R & =4 =
Cfg-lO"N-m‘/Cb" T- 104 F i «C=700iF

17. "Evépyeia ¢opriopévou aywyoi
"Ayoyog Exer NAextpikd goptio Q, duvapikd U xai yopnrikoémta:

c=_8_ Gpa sivar Q = C- U (1)

Ia vé gopricbel altog 6 aywyds, Samavifnke évépyela, | dnoia péver
dmotauevuéyn Tave oToV Aywyo. "Anodeikvietal 611 7 évépyera (Eni) mol
£yel 101 O Gywydg diverar amo v é5lowon :

EVEPYELD. (POPTIOPEVOL 1 Q ot Cb
dywyol E"lﬁTQ.U i
Enx ot Joule

‘H tehevtaia ESicwon propel va haPer kai tv £Efig popon :

| & | 2
Egara CuRlE | A E“":T'%

18. MukvwTig

Elvar yvooto (§ 16) 611 Evag povepévog dynydg, mob Exel NAEKTPIKO
poptio Q, Exer arafiepr) ywpnuikétnta C = Q/U. "Extelotpe 10 £EfC mei-
papn 1 Mia petariikn nhdka A (oy. 17). elvar povapévn, Exel @apyntiko gop-
tlo —Q xai Suvapiko kat’ danéiutn Tipn ioo pé U. TtAv nhaka A tAnoid-
Coupe pia Gikn Spowa mhaka B, nol elvar mpooyeiwuévy. Mapatnpodpue 611
10 duvapikod tig nhaxag A flartdverar xai Enopéveg N ywpNTIKOTNTA NG
avédrer. To neipapa abtéd Seiyver 611 ) xopnTIKOTNTA EVOC GOPTIGHEVOL GYwm-
yob adédver, 6tov 6° abtd 1OV dywyd minoudos: irlog mpooyelopévog Gywm-
Y98,
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T6 ovotnua tdv dvo dywydv A xai
B dvopaletat muxvaric xai ol &bo dye-
yoi dvopafovrar dmiouol 100 mukveTH.

"Otav Kovid oy Thdka A QEPOUKE THV

nihaka B, avth fhiextpiletar pé Enayw-

¥, té dpynTikd goptia @eLYOLY OTO E- )
Sagoc kai mave oty nAdka B pévouy td U
Petiki goptia. Tote ol Bbo Omhicpol
Eyouv foa Etepdvupa goptia + Q xai
— Q. Metay tdv 800 OnALOUAOV Oy Mpa- Y. 17. "Eriedoc mukveTic.
tiletar duoyevés flextoind medio.

XwpnTik6TTa MUkvwTH. ‘O Tpocyelwpévog dmilopog B Exel Buvapiko
undev, Evd 6 Grlog dmhiopog A Exe Eva Suvapuxo U. "Qote petaty tdv dvo
onhiopdv Drapyel Sragopa duvapikol (fj taon) Ton pe U. "Av cuvdtoovpe
ué chppa tolg o dmAtopols, Td YopTie IOV 800 OTACUGY tEapavilovral
kol Aépe 611 Eyive Exgootian To0 TUKVOTH. ADTO oupPaiver, yati @ NAe-
KTpovia mol mheovalovy otdv OTAOHG A Kai mov Exouy OAKO goptio —Q,
Epyovial otov dmhiond B kai EEouvdetepdvovy 10 Betikd optio Tov —Q.
"Qote KAt TV EKPOPTION HETAXIVEITAL GTO TOV Evav dnhiopd otov diko
HAEKTPIKO QopTio mol, Kat amoAvTY T, elvar ioo pé Q. Abtod t0 goptio
16 dvopdlovpe HAextowxd gootio Tod TxvwTil. Kat' dvaloyia pé tov OpLopo
oy dhoape Y@ T yepnuKkoTNTE Gywyod, Exovue tév dxoroubo GOLTUG
I Xopnukornra (C) nukvord] dvopdletan 10 stabepd nnhikoe tob NAEKTPL-

et e i S

P

il

koi goptiov (Q) tol mukvertd &ud tiig dwgopic duvapikod (U) mod
onapyer petatd v 0o dOmiiopdy Tov.

yopnukotnra tkvet €= _,8_

‘H yopntikétnra tod nukveti petpiétal pé tig YVOOTEG HOVAdES YWPT-
ko rag. ‘H yopnukdmra (C) 1ob nukverd Exppalel 6 fiexTpikd optio
ToU TPEMEL vE HOCOLHE aTAV TUKVETY, Yid va obEnbel xatd @ povada du-
vapikod § Stagopa Suvaptkod peralld 1@V Omliopdv TOL (nia U =1 siva

C=Q).

19 "Evépyeia ¢opTiopévou TUKVWTH

"Onwe Evag goptiopévog dywyog, Etor xai Evag (QOPTIOHEVOG TUKVATNG
Eyel amotapievpévn Evépyela. TAV O mUKVOTAS Exer Nhextpikd goprio Q
xai peraky 1OV OmAopdY Tov Onapyel Sragopd Suvaynko® U (] taon), tote
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7 évéoyewa Tol muxvori) elval:

Q ot Cb
UotV
Ena o€ Joule

*
o
c

gvépyeie mukvot  En =

*Eneidn f) xopnukotnta tod nukvetd elvar C = Q/U, fj nupanave EEi-
owon ypapetar kai G EEfG:

2
—;C-U2 xof' Eman= L e

En. = o

20. 'Emimedog TmMUKVWTAG

‘O énimedos muxvomijc amotekeltal and 80o Enimedouve mapdiinioug
onhopoig kai i andotacn 1ol £vog dmAlopol and tov diko elvar [ "H &mi-
pavein xaBe dmhiopob Exer EuPuds S xal petall té@v dvo dnAoudy ndpyet
xevd (1) aépag). "Anodeikvietal 611 616 olotnuo MKSA ¥ ywentixdTyTa
(Co) Emumédov muxvorti] divetal and v éEicwon :

yopntkomta dmmédov S €o ¢ Czb‘;'(N - m?)
0, Yy T Socém? lcém
RUKVOT
L / CotF

drou g, elvar a otabeph, mob dvopdletar dudextower orafeor) Tov xe-
vo? kol elvar Ton pé:

Sinkextpikn otabepn Cb?
s L 1n-12 -
tol kevod G =20 CI0

- m?

MNMapadevypa. "Eninedog mukvetic Ppioketar oto kevo, 1§ arootaon TV Omhlopdv
tov elvat | = 5 mm, 16 &uPudo xabe dnitopol elvar S = 2 m? kai { taon petakd T@V OHTAL-
opdv tou elvar U = 10* V. @a inoloyicoupe ) ywpnrikotnta (Co) 100 nukverth Kai thv
Evtaon (E) tob dpoyevobs iektpikod mediov mol oyxnparilerat petatd tdv OTAlou®Y TOUL.
‘H yopntikétnta elvar:

S Cb? 2m?
(R R L B s
AN B T
Kali Co= 3,54 . 107° F(*)
'H Evtaon 1ol Hiektpikol mediov elvan
i Gh? Ch? Cb Cb
e i = - ———=
) "Exovye N:m Joule Joule/Cb v £
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104V
—lli— = ———— xai =2.10°V/m (fj N/Cb)

= 5.102°m

Ixéon perakl TOV AAekTpIkWV oTaBeplv Ky kal €,. 16 olotnua
MKSA 16 kevo Exet dpiopévn dmhextpua] otalepr) eo. “H Bewpnrixf xai #
newpapatiky Epevva anédeav 61 7 Hiextown) otabepr) Km xai 7 dip-
Jextoun] otabegr] ToT xevol g0 uVBEOVTAL peTall Tovg HE TH oyfon

ol dbo Miektpikég 1 N - m?

et — ] e
atabepés ™7 e, T Cb?

Mapatipnon. Toppove pé TV mapendve oyéon otd cbotnue MKSA
& vopoc tod Coulomb y1d 16 kevo (i 16V Gépa) of cuvaptnon pé ™ Sinhe-
k1pikf otabeph Tod kevod go divetar and v éfiowon :

. 1 . g5 ot CHY/(N . m?)
Fo = Knl ) —9—]'2—()1 ﬁ FD == Ane : “‘Q“I'rz_Q: Q;, Q2 ot Cb (1
5 0 r ot m, Fo ot N

21, Xdvbeon TUKVWTRV

“Av GUVBEGOUNE KaTGhAnAa TOAAOUS MUKVOTEC, oynuatifovpe pa ov-
orouyia moxvordy. Ol mo anhol 1pod-

+

ol guvdéoene TV TUKVETOV &l AF - oo y

var 7 magdiiniy otvdeon kal 7oty L 4

dear xard oetod Qs Q: Q; U
I oa. : : ) ekt Tl I
a. MapdAAnhn olvéeon. LtV

i : B suquet Soemin =y
napdiinin atvdeon ol TUKVOTEG OLV- -
déovtan Snag gaivetat o010 OYfIHE 1y, 18, Tlapdhinin clvdeon MUKVOTOV.
I8 (3nhadn ovvdéovtar Brot pali
of Betikoi xai 6hot pali of apvnrikol dmhiopoi). "Av of mukvetég Exouy yo-
pnukotnta C,, C,, Cj, 1618 amodewkvietal 611 R ohkn yopnukotnra Cor
tfic ovororyiag Sivetar ano v ESiowon :

tap@hinin oovdeon  Ca =Ci + G + Gy

*Anddeity. Trovg dbo Omhopols kdbe mukveth gpappoletar 7 ida
Tdon U. "Qote of mukvatég Exouv NAEKTPIKG poptia :

Q=C-U Q=C U Q=C-U
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T4 6Aixd poprio Qo Tfic cvotolyiog elvar :
Qr=Q +Q+Q fi Qa=(Ci+C,+Cy)-U

“H At} ywonridtnra Con thig cvatolyiag elvar :

Cor = %’l 6[)0. Coz= G + Cz + C3
U g B. ZuvSeon kard oeipd. Ity
== TR avvdeoy) xard oelod of mukveTé GUV-
' _.}4 T " dtovtar Gnag gaiverar otd oyfipa
LRy 19 (Bnhadn 6 apvnrikég driiopoc
i t  tob mpOTOL MukvTH cuvdietar pé
B 6 fetxo dmhiopd tob Sevtepov

-0 +Q} |-Q

TOKVOTT K.0.K.). "Av ol mukvemréc
Exouvv ywpnuikétnta Cy, C,, Cs, 16-
e aroderkvietal 8t 7 dAwf yo-
Zy. 19. Zivdeon mukvotdv katd oelpa. onTidTnTe Cop, fig ovotolyiag 8i-
vetar and v &Eicwon :

. : 3 |t e & 1 ‘ ]
olv8eon xatd oelpd SRR T & o TG

*Anddeir. Ztov dmhopd o 1ob npdtov mukvwti divoupe goptio +-Q.
Tote 6 Grrog Omhiopog o NAiextpilerar pé énaywyn xai otdv dniiopsd o
napapével 10 poptio —Q, &vd 16 dpdvopo goptio +Q mnyaiver otov dmAr-
opo P ol devtepov mukvatd. INd tév i8to Léyo 6 dnhiopds ¥ tob tpitou mu-
kvotf Exel poptio +Q. "Qote kabe mukvotng Exel T (b HAextod gootio
Q. "H tdon ol épuppdletar of kKabe mukvot elval :

Q Q Q
UI_EI— U,~—C7 U3=C—3

‘H 6Aver) rdon U mod épapuoletal o1 ouototyia elval Ton pé 1o E0pot-

opa tdv pepikdv tdoemv, dniadh elvar :

I | 1
0 =10 U =y % 4 L
Ui+U,4+ U, =Q ( = =t e )
U I I I
{ — i o 1
L e - 5 S

‘H 6hr) ywontixdtnra Con Tfig ouotolyiog eivar :

b )

i, L.
Col— Gipa o Q

U
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*Ano tic éElodoeig (1) kal (2) Bpiokouvpe :

1 1 ey
Cor C i Cz i C3

2la. MukvwTig pé SiqAekTpikd OAkd

“Evag &ninedog mukvetig Exel otov Eva dmiiopéd tov goptio +Q kai
otov Ghho —Q. ‘H Emgavela xabe dmhiopod Exer EpPado S xai | Sapopa
Suvapikod petalld t@dv Vo dniiopdyv elvar Uy, ‘H droctacn 1@v dvo onht-
opdv elvar L "Otav 6 mukvetis Ppioketal ot6 xevd () 1OV déoa), T6TE 1] Y-
anruxdTra (Co) Tob mukvetd elvat

Co=Ekq" i[- xai ioyxvel | &Eicwon Q = Cy- Ug )

Metall tdv dnhiopdv avtod 10l nukvwrf] torofetolpe pid Thdka ano
povewTi), T Y. Youhi, mov Exet maxos I, 80 fitav mponyouvpéveg 16 mayog tod
otpbpatoc Tob Gépa. Tote N XOPNTIKOTNTA avdver kai and C, yivetat
C > Cq. ‘0 Aoyog C/C, Ovopdlerat dumAextoixt) arableor) (¢) tobd yuvaAiol,
3év Exel Slaotacelg kai eivar S1a@opeTikh yid kabe poverikd DAk, Fevika
ol povoréc dvopdlovral xal dumiextotxd bhikd. "Anéd TG nupundve cvvd-
yetan 611 1) ywonrixdryra (C) tob Eninedov mukverd, rav petald tdv Omhi-
GR@Y TOL DRapyEr BAxd ué dunhextova) otaben g, elvar :

AOPNTIKOTN T 1 S €0 0 Cb/(N - m?)
TUKVOTH pE C=¢-Cp i C=c¢egq- =h S ot m?, | ot m
Simhextpikod Cot F

Mapatipnon. ‘H dinhextpikii otabepn & dvopdlerar ayerix] dunhextot-
%1} arafepr] Tob OhikoD, Snhadf oyETIKA HE TO KEVO T TOV dépa.

Amiextou] arabe] () peoi@y dmiextotxdy
Mapagivny 2. Xapti 2,4. Tuaki 2-16. Mappapuyiag 5-7.
21 B. Mopdég TTUKVWTOV

‘O mukvatic o sEetdoape elvar énimedos muxveris. Erig TPUKTIKEG
tpappoyEg Y PMOIHOTOIODHE CTHEP S1agopes popeéc mukvotdv. ‘O gui-
Jartds mvorije dnoteheital dnd Vo oTEvOpakpa @UAAL dpyrAiov Kai pe-
Takh toug Orapyer (g Sinhextpikd pid tawvia and tapaeIVOUEVO yapti (oy.
20). Of émhiopol xai 6 Sinhextpikd TvAiyovral, HoTe 6 mukvOTNG va Exel
HiKkpS Syko. ‘O uerafinrds muzvoTis ExEL O dinhextpikd 1OV Gépa (o
21). "0 &vog Omhiopdg Tou dmotereital ané axivntes MHUIKVKALKEG TAGKES,
mol cuvBiovtar petatl toug pé petarlikéc pafdouc. ‘O @Alog OMAMOHOG
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Xapri
*Apyiho

=
P @

Metapintde mukvortig xai

DurLOTOG TUKVOTAG. cupfoiikf) mapdotach tov.
Tov &moteheltal amd Spoteg MuKukAMKEG mMAGkeg, Moy elval OCTEPEMUEVES
ndve o GEova kai propodv va praivovy tepiocdtepo | Ayotepo dvapeoa
otig povipeg mhaxkes. ME th petakivnon tob xivntob émhiopuod petaPdihe-
tar 7| émeavela (S) tdv dnhopdv xai Etol peraPaiietar i ywpnTIKOTNTA
tob mukvetfl. Oi petaPintol nukvetés ypnoponolodvial oty padogovia
kui TV tnAeopaon. Lé pEpIkES MEPINTAGELC Ypnolponolobvial TUKVOTEG
pE Vypd dmAextoxd (T . dpuktédalo).

21 y.MeipapaTikn dnodeikn 100 oToIXeIbSoUC AAEKTPIKOU QopTiou

‘O Millican (1910) métuye va arodeier mewpauarid xai va petpioet 16 oot~
1E1@BEG NAEKTPIKG @optio e pé v EETig pébodo, Tov propodue vé ThY éna-
vardfouvpe. Metald 0o 6p1LovTIOY petallixdv nhaxdy Unapyet OpOYEVES
niextpikd medio mol of duvapixés ypoppée tov elvar xataxopuee xai
gvtaon tov Exel pétpo E = U/I, 6mov U givar 7 Stagopd dvvaptkod petald
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