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HAEKTPIZMOZ

ITATIKOC AAEKTPIONSC
HAEKTPIKO ®OPTIO

1. ©Oepehiddn paivépeva

“EEL aidves m.X. 6 @akfig 6 Mikolog dvaxaiuye 611 6 filextpo (ke-
xpwumapy), Stav tpifetar pé pailivo Gpacua, droktd v i610tnta va Elket

E\agpd chpata (n.x. Tpiyes, koppotakia xapti, pikpd QtEPd). AdTH A 1816-

Tnra mob Exel 16 fkektpo dvoudotnke fhiextpropds. IMeipapaticd Ppébnke

6t abth) v Bidtnte v Exouv kai moAld dAla chpata (yuakd, éBovitng,
Belo x.d.).

"HAextpilovpe pé Toufr 8o yudhives paPdous kal kpepdpe w4 wd pé
viijpe dn6 petafr (oy. 1). “Av ot paBdo mol kpépetar TAncidoovpe ™mv
tiAAn pafdo, mapatnpobue Sti petalld tdv dvo paPdev dvanticoetal apot-
Baia dmwon. T6 18lo mapatnpobue kai pé o HAextpiopbves papdoug éfo-
vitn. "Av dpwg oty fdektpiopévn yudiwvn paBdo mAncidcovpe THYV fAe-
KTpIopévn pafdo Efovitn, napatnpolue St petald tév Sbo pdPdwv dva-
nrooostal GuotPaia £A4n. "Otav Eva odpa elvar frextpiopévo, Aue 8L Exel
Tave Tov NHAEKTPIKG Qoprtio.

"An6 t@ napandve Gmha mewpapote Samictdvovps STu dmapyovv dvo

: j/\F
B

'EBoviTng ruuAl

Iyx. 1. Advapn peta€d Hrextpikdv goptimv.
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6 "HAekTpiopbs

_&ldn 7jAextgixod gopriov, EKEL

VO 100 GvanTiCCETAL OTO YOU:
e K B c M xoi Aéyera (:)E‘I:IIEP M::

xipixd @optio xai £keivo mov
dvantoooetal otov_ EPovi
kol Aéyetar GpynTikd HAEKTPL-
k6 goprio.

£ — T . . .

-—MovwTng Eniong 4nd TG TMOPOTG-—
Vo GnAé TEPAPATE KATaAT-
e ——— 7 =
yOURE 010 EEfig ouumépacHa

Iyx.2. “HAéktpion pé tpiph pmac paBdov Tﬁ'ﬁ[l'dii'ﬁ_ﬁ&
amd xahko. goptia_drnmbodvra

trepdvopa Ehkovial.
2. Movwrég, aywyoi, fjplaywyoi

"Otav AAextpicovpe pé tpipf pid papdo énd yoaki i £Povitn, mopa-
polpe G1i 16 EAagpd chpota KOAAIVE HOVO o160 pépog tiig papdov mov
tpiyape. "Enopévag povo ¢ adtd 6 pepog tiig papdov Drdpyel HAEKTPIKO
goptio, w00 SEv petoxveitol mpog T Omodona tpfpote g papdou, &
Dhaké, Groe T6 Youhi Kai 6 EPovitng, mov_ddy émiToénowy 616 TAEKTPIKG
Goptic Vi KivobvToL HEca ot ato Touc, OVORGLovVTaL uoywtés. Mid pafido

_m6 ZOXKO TH otnpilovue GV GE povth (0. 2). "Av pé Snpo Bpacpa
tpiyouvpe Eva tpfipa tiig xdhxivng papdov, napatnpodpe 61177ﬁgggtpiCatm

8An 1 p&Pdog Tob yukkob. At gavephver 811 16, AAEKTPIKA QOPTIQ EVKOAD.
kivolvtal péca gt pala tob alkob. Té DMxkd, onmg o xufxég, oD £7TL-
TotTovy GG NAEKTPIKG QOPTid V4 voTVtar nEow ot pala Tovg, ovopd-
Covtar dywyoi. Tétolw DAka elvar td pétaidra, Ta uoa'rma_ﬁ“mﬁw
dEéwv, @V Pacswv, T@V dAdtoy, T6 obpa @V Lonv, 19 Oypd Edugoc. T& pe-
pIKa DAKG, STag T.y. 10 Tupitio Kai 16 yeggéjgj_g,,,ﬁjmixqp_m' GUUTEPTOO)
Tovg elval gammfﬁged_g_pemﬁﬁ OV ayoy®v Kai TOV povetdv Kol yu abTd Ta
Ohika abta dvopdlovtal nuiaywyol. '

3. °"HAekTpookoémio

T6 HAexroooxdmo elvor Eva dmhd, GAAG mO-
AD ﬂaﬂ_m_gg Bpyavo. "Amoteheltol amd petak-
“hikh paPdo mob ot pid dkpn TN EXEL HETOA-
Xk ogaipa fi dioko kai otV GAAN dxpn ™S
“gival koAAnuéveg Svo otsvépaxp&:_g: Tawisg and
3 8 '

“dhovpivio (ox.3). 'H papdog sivar otepew-
x. 3. 'Hhextpookomo.  pévn of yodhvo fi petariiké Soyelo pé hopo

———
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"HAekTpiké doprio 7

_ Gm6 Evo povortikd DAk, “Av ot ogaipa tol fAextpookomiov GKOVUTT)-
covpe Eva fAextplopévo odpe (.. yudiivn papdo), mapatnpobpe i 7
papdog Adextoilerar ué Emagij xai ol tawieg tob Grovptviov armbolyral,
yroti Egovv Opdvupa MAexTpikd goptia. Té flektpookomio Exgoprile-
Tai, Gv ot _opaipe tob fAextpockomnion dxovumicovpe 6 xépL pac. A-
vti 716 Tawvieg dné dhovpivio 16 Hlextpookdrio umopel va Exel Eva Aentd
HeTaAdikd Seiktn mov amwPElTar and TV dudvoun Aextpiopévn papso
tob dpyavov (oy.3). ‘H 'a;céichwn tob Seixtn elvon dvaloyn pé 16 #-
AEKTPIKG poptio mol Exer 10 MAektpookomio,

4. Karavopfy Tol fjAexTpikol ¢opriou

"Ag Bewpficovpe pid povepivn petedlxn coaipe mol & VIITIKO
TaEl Toug, YU adtd T4 @optia abtd Kivobvral péoa ot pdla Tiig oeuipag
xai Epyovta oty Ebwregun] dmupdveid g It6 owtepikd @V HAEKTPL-
CHEVOV GYQYBV 06y Dmdoyovy MAEKTPIKG poptia. Abté 16 dlamictdvoupe
TELPUUATIKG peé Evav kofho NAekTpiopévo dywyd,
noL lvar povepévog "(?:x. 4). Ztfv dkpn yovaiivng
papdou elvar otepempévo Eva petorlind ooatpidio
(76 Aépe Soxiuactins ceaipidio). "Otav 16 oLBETEPD
couipidio Epbet of énapn pé tiv Eotepikh Emipd-
vela 1ol Gywyod, 6 opaipidio maipvel Grd TOV ayw-
Y6 Aiyo fidextpixo poprio (Aéktpion pé draen). Mé
16 fAeKTpookoTio BAémovue 611 16 cpaipidio elvar
Niextpiopévo. "Avtifeta 16 cpaipidio dév maipvel
kafohov fhektpicd @oprio, Stav Epyetar of émaon
HE TV EcwTepikn EMpaveln ToD Koikov dywyod.

¢ Eva opaipikd dymyod 1o NAEKTPIKO QopTio KOTOVEUETAL Ou0tduoopa
otiiv EEntepikn Emedveid tov. "Av & aymyos Exe axpéc, Tote jieyaho pépoc
tol NAektpixod poptiov tou OLYKEVIp@VETAL & abTd T6 onpela, yoti Eai-
tiag tfig andoemg @Y SPOVLROY HAEKTPLKGY poptioy, adtd katapedyouv

OTd T pakpiva onpeia Tob dymyoﬁ_._"ﬂmg::

;_féﬁﬁlamgut-é @optio brapyer navrote otilv éEwtepiki) imodvela tdv__
OLOJLO| Vi 1 0 0

I (_ﬂvw‘_pﬁv Kai KOTOVERETAL 0|

Zx. 4. Katavopn tob
poptiov o dywyo.

5. Zvothpara povadwv otév ‘HAektpiopsd

"Onwg 016 Mayvntioud étol kai ggvj&ewonmoﬁus
YEVIKG T6 odoty SA>mov, énag eidape, (§5) elvar Eva tufipa tob Sie-
Bvoliig pp_&gfma‘rog (SI). Té obornpa CGS éﬁggt_a(vgjcu_ﬁcui otov "HAektpt-
“oud kai o g@ﬁﬂp{mmn anoterel ~sp 7jAextooorarind gdornua po- _

———
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8 "HAextpiopusds

vadov (oberqua HEM). Ta dbo ocvotmipota povadov, 16 Hlexy -
twed_odornua (HMM) xai 6 7 XTPOOTATING TVOTUG (HZM) dvixovv ot
‘amdivro_gbornua povddwy CGS. ©& glerdoovpe 1d ﬁle_x}@gﬂgt_vq@q
ApPMotpOROLbVTAS T6 TbOTNNG @ i

6. Népog 1ol Coulomb

Abo Arextpikd goptia Qi kai mov Ta Bewpolpe B onpeia, Ppiokov-
Tal 010 KEVO Epa) kai f| petatd Toug GmdoTaon EVargyL abti V.
epintwon Ppiokovps Sm 1 80vapn (ENEN R Groon) mob GvantoooETal He-
©0E0_abtdy thY o MAeKTpIKdY goptiov diverar dmd tév dxdhovbo vipo_

v

£AEN i 1| Grwen (F) = rhooston petakd Sbo onuelokdv fhe-
KIpLk®V popriev (Q: xai Q2) glvan dvaloyn pé 16 1vopEVO @V ilflgn-f

k@OV gopriov Kai GviioTpdeag GvGhoyn pé to teTphyve TS anootd-
sehg tous (). i

e (~;. Q- -Q; )
vépog 100 Coulomb F = Km —G—ST—- 6]

51:0\(@&\!&1 pé otobepn, mod EEmpratar Gmd 1 1 i 7d pégo
nob DMapYEL Yopw &md Ta dbo MAekTpLKA poptia. ‘H extpikn dbvaun F
glvat Oetwe] (Gimwon), &v 16 500 HAEKTPLKU QO o elvol DEOTURT, Kai C aopvn-

I3 5

T (EAEN), GV ) 16 80 fikextpued-goptio-slvar sregumvpd.

a. "0 vépog Toil Coulomb oTé ovoTnua uo
Hhentouon goetiov otd cvotnpa MKSA dvopdletar Coulomb (1 Cb) xai,
nwe 0G dobue ot ko keoGhaio, i povade abth of ovvaptmon pé Ti fe-
pEMmOELS povades elvol: PR

| Coulomb (I Cb) = | Ampére - 1 sec fi 1Cb=|A-sil

"Otav 16 00 Nhextpika poptie Qi kai Q2 Ppiokovral o16 #evd (| otdv

a6pa), otE SPTOTAREC) BTLH AEKTPIKN otafeph Knn Exet THY T
fextpixh otabeph tob Coulomb K =9 - 10° G m*
e _Cb" |

(*) "Opiotnke &1L N HAekTpIkN ctadeph K 0@ Exel v Tipm
Arextpikn otabepni Knn = Kuaw - ot
&mov ¢ elvat f| TaybTnTa 10D POTEE 6TO KEVO (c= 3 - 10® m/sec). "Apa glvai:
N-9-10l6 m? AN N - m?

i Km=9-10

Km = 107 S sl Sl
m = 10 A? sec? A? - sec? Cb?
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"HAexTpiké doprtio 9

"Qote ord aiarnua (MKSA § vépog 100 Coulomb yid 16 xevé (fi zov
aépa) divetar and v éEicmon :

9.10° N - m?/Ch?

vépog tod Coulomb F =19 - 10° - Ql Qz Q:%.Qz L%
— r o m

F ot N

"Hextpoorarixds 6piouds. mg povddag NAextowrod gopriov.”Av oTAVIE-
lemn Baioupe Q = Q; = . Coulomb Ko 1 = 1 m, ﬂplmcouga

Qi gty Bk A5 R

= —9.10°
E G amp W F=9'1°N

“Etol Exovpe t6v dxorovbo doioud :
1 Coulomb (1 Cb) elver t6 fjlextpiké goptio 16 dmolo, Htav Ppickeron

péce 016 kevo of dndotacn Evog pétpov (1 m) drd ico HrexTpikd Qop-

tio, £Eaokel ¢° abtd Sbvapn (F) ion pé 9 - 10° N.

NMPOBAHMATA

1. Avo onpetaxa Betikd gopria ioa Bpiokoviar péoa otdv Gépa of andctacn r=10
cm 16 Eva and 16 dhho kai tEackolv apoifaic droen F = 400 N. ITéco elvar kdde poptio;

2. Abo onuerakd fetixd gopric Q; = 3 mCb xai Q; = 0,4 mCb Bpiokovral péoa
otov dépa o€ andotacn r 1o Eva arnd 16 dhho kai drobodvrar pé Stvapn F =3 . 104 N
ITéon elval § anéotaocn r;

X:!. Abo Spoteg mokl pikpég oeaipeg, mov kabeptd Exer pala m = 0,25 gr, kpépovral
amod 16 1310 onpeio pé 600 povaTikG Viuate pikoug I = 50 cm kai apxikd Bpickoviat o€
Emagn petad Tovg. ZE xdbe oeuipa divoupe 16 1810 poptio +q kai tote ol 0o ocpaipec
anopakpivoviar kai icoppomody ot tétole Béon, Gote ta §0o vipate oxnpatilovv yo-
via 900. IToco elvar t6 @optio q xabe coaipas ; g = 9,8 m/sec2.

4. Avo loeg pkpés petarhkés ooaipeg, mov kabeprd Bempeital ¢ onpeio pé don-
uaven pala, Exovv aviiotolya poptio qy = 16 - 10-14 Cb kaiqy = —6,4 - 10-14 Cb kai 7
petakd toug dndotaon elvar ry = 20 cm. "Ereita ol 8Vo opaipes dropakpivovral kai 1
andotact tous yivetal ry = 50 cm. Na guykptBolv ol duvaperg tob dvartbiooovral petagd
év opaipiyv otic dbo BEoels.

5. Zrig dkpes A kai B pidc evBeiag, mo¥ Exel pfixog 15 cm, Dndpyouvv d00 Betikd fle-
KTpLlKd gopria, mod avrictouya elvat Q4 kai Qp = 2Qa. Zé mowd onueio tiic ebbeiag AB
npénel va Ppiokerar o6 fhextpikd @optio q = +1 Cb, dote ol dbo-Buvaueis mod évep-

Q, yobv o abtd EEattiag tdv 800 poptiov va E:);ouv ouvviatapévn ion pé undév ;

=
|3
I QD (Q
: s
3\ ‘%‘ “ WnepromoirBnke amd 1o lvatirouto Exmaibeutikng MoAmkng
.



Iy dL/fO ()/O - tfyt/fj)u\l)(
aUrLbO i3k { 2% P il i

, L Q
HAekTpiopéeg

C HAEKTPIKO NEAIO Ji—= 9} T % C’]

7. ‘Opiwopédg Tol fiAexTpixol mediou

"Otay &vo obpa elvar Aextpiopévo, t6 frextpikd goptio Tov EEaokel
EMEn f’] nooTn of kabe dﬁp_ﬁ_lempm optio moL Imdpyer péoa oT6 Ydpo

Yopw and 16 ﬁlamptc évo gdpa. Tote Aépe 611 yOpw aAmod 16 ﬁkax‘rm- £vo

o 6vuuaf;»:tm Ev_zﬁpog, drav of kdbe frextpikd gop-
_tio mod dmapyer uéau o ad “abtév éguomﬁvtm ﬂ).extpt £¢ Suvaperg (EA.E_,:V:_,
ﬁ dné)omg)

M’ }:Wﬁ—ruﬂgu

vmcn To0 NAekTpiKoD Tedloy wwiﬁa-
_rat otd m—:vé oTOV &Epai ¢ Eva cmpafo A 100 fAextpikol mediov bméap-
*TOLHO qaoguo q (ox. TE ‘ré ﬁ?\.axrpmé nedio EEaoxel o’ abtd

16 ﬁxsxtptxé tpopuo p_dvvapn F. 2 F Z16 odornua MKSA io‘xuat o dx6Arov-
~Bog
=
Tvmﬂuxtplxoﬁ nediov of Eva ompsio Tov dvopdaleran t6
L

uqlw nod t‘.vawai oo ﬁh.x'rpu:é j(mp:io  q (nod Ppi-
oketal o abtd 16 onpeio) thou q.

‘H &viaon niextpixod me-
SR e R
_iov_eivar drwopa E, mob oyl

“gogta 16 gopu THg Suvpenc

H)\:K'rpuco/
nedio ot | ‘“‘*-———--—*—’——_—*
F, uérpo ico pé 16 mnhixo

"E = F/q xai gopd xotd ocOppa-

on 1M popa tfjg duvapeng ?
Otav adtn évepyel of BeTikd fAe-
Ktpikd goptio +q.

"Ané v éEiowon E = F/q
ocuvvayetar 611 1) Eviacn TOD 7-
Aektpikol mediov of Eva onueio
Ix. 5. "Evtaon 1o Hiextpikod Tov dpiBunrika elvan ion pé

:eaimy-ré onueio A. dvvapn nob EEaokel 16 nESio-oTr]

@: F/M Dy

’ Ynepromoirfnke cmmd 1o lvatirouto Exmraideutikng MoAmiknig



HAerTpiké medio 11

s i 1 v/(+ 1Cb), 6tav adt Bpicketar oo Osw-
podpevo onpeio tob fAektpikol mediov.
Movdda évrdoews rjAextoixot mediov. "Av otiv éEicwen E = F/q Bdhov-
ue F =1 N xai q = 1 Cb, PBpiokovpe E = | MKSA. "Apa:
foplloﬁ nediov elven 1 Evraon fhextpikod me-

Siov mod of Hhextpukd poptio Too pé 1 Coulomb (1 Cb) 2Eackel divapn
fon p ewton (1 N). 5
i secthall

povada Eviaoewng 1-Newton (N )
fAextpikod nediov 1 Coulomb A (L SCb. Y

“Ymodoyiouds tijc drrdoewe NAextoixod mediov. "Eva oMuElakS FAEXTPT
k6 goptio +q (0. 6). dnuiovpyel ybpw Tov Niektpikod nedio. Lé amdotaon
T Bpioketar j}\.amf_j!_x_é poptio +q, xai éookeitar o’ abTé ddvapun fon pé:

“Apa 616 onueio B 1) Evraon E 1ol flextpikod nediov elval :

— : 9-10° N - m?/Cb2
) de e = e P q ot Cb

E o K - —3 fi | E 0 — e 2y

NE ) E ot N/Cb

6mov q slvar 6 fhekTpikd goptio mod dnpiovpyel 16 fAektpixkd medio.

Mapaderypa. “Av elvar q = +
nediov elval :
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(onbe Wa" e ——=—X

B. Auvapikr ypappr) 100 fAe-

kTpikoU mediou. "H Eviaon tob #-
AextpikoD mediov drapéper Gnd 16

&va onpeio 016 dAdo. ‘H popor-tod—-
fiAextpikod nediov aiohnromoisital
. ME 1N PonBeia T@OV dvvauixdy gag-
pay._ Ix. 7. Avvopich ypappd.
Avvapiki ypappi) tod fihexipi-
xob mediov dvopaletar 1| ypappd mod of kabe onpueio g t6 dvvopa

tfic évraoeng (_]-'3))‘ tod_fjrextpikod nediov elvan Egantoépevo adriig tiig

vpappiis (oy. 7).

'An6 xG8e onpeio Tob AAextpikol mediov mepviel udve mid Suveyiky
ypappf, mod Exel gopa 1M @opd 1ol dvdopatog tfig Evidoeme tob mediou.
Té th Suvapix) ypapph propobue vé Sdoovpe tov EEfig Eumeipicd dpigud :

Avva 1o fjiextpikod nediov slvan 1 Tpoyia mob
I £va Beikd flextpikd goptio (+q) pé tiv inidpaon tod MAextpikod
rediov.
1 dudgo & iov. Metakd

dbo petariikdv mhokdv, mon elval mapdiinieg kai Eyouv ioo dAMG dvri-
Beta fkextpika goptia (+q kai —q), oxnpatiletar duoyerés Mhextpikd

nedio, mol ol duvapikég ypappés tov elvar mapdidniec Kai 1 _Eviach tov
i by ol e il i

etvar otabepi] of Sho 1a onueia.

~y. Auvapiké oé éva anpeio Tol AAekTpikol meSiou. “Eva onpelako nie-
KIpIK6 Qoptio +Q mopdyel yipw touv MAektpikéd nedio (ox. 9). Ztoom-

Helo A, n%@&mﬂl_ﬂmdpxa BeT1K6 NAekTpIKd Qoptio+q

xai Evepyel o abtod 1| fAexTpootatikn S0vaun :

ot [0 T Yo

r

| ﬂ; g "Av 10 goptio +q elvar &-
| R \\_ i AelBepo, ToTe PE TNV EMidp
Sod s M9 T -
0 ,/T\ S LR e on tiic dvvdpeng F 16 pop-

tio +q 0d xwnlei xata pi-
kog pidg ebBeiag Suvapikiig
O 6 ypappufig ard 16 onpeio A dg
ey o & ‘.
X o 3

. I6 dmerpo (r ), mov 1 80~

: ) vapn F yiverar ion pé pundév
Ix. 8. Audgopec poppéc NAEKTPIKGY RESimV. (F=0)."A @ TN pETO-
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'HAextpiké nedio 13 01

Qe F
o O ===
+QU L Eieg P
| !

“Epyo W \
W
‘-\ﬁ
7 O\

Ix. 9. Id t6v dpropd tob duvapikod otd onueio A.

C

@opad tod goptiov +q and 16 o
magdyet Epyo W. Tore Exovps tov EEfig dotoud :
P R R Tac e P

Avvapiko !g! tol fhekTpikod nediov of Eva onpeio tov dvopalerar 16
nnhiko 1ob Epyov (W),nov mapaystar dnd 16 nedio xatd ] peragopd
08 gopriov +q dnb 16 Gempoipcvo onuslo &< v dnsipo, fid 0l gop-

tiov q.

duvapikd of omnueio W )
100 fjAektpikod mediov T +gq

T6 Suvapiko elvar povépetpo péysbog kol elvar ferixd §| dovnrund, dvd-

M%M:Q mov elvar 1 aim_‘rgﬁ_m&mu Av glval -Q ro‘r____‘[_o__

duvapikd oté onueio A elvar dpvntiko, yi
+q ano 16 onpelo A &g 16 dnelpo npénsl va 8anavnB£T £pyo
__———"_' g
"AnodetkvieTal 6L 16 Suvapiké of amootacn r dxo CTHELOKO tpoptm
Q sIvcu
100 2

duvapiko of andotacn r

/\M/ov;;; dvvauxod. “Av omv éEicwon (1) Balovps W = | Joule «xai

= 1 Coulomb, Bpiokovpe U = | MKSA. Z16 cvotnua MKSA 7 povdda
vva,umov ovopdtetar Volt (1 V) xai opiletar g EEfg :

E¢ Eva onusio tob flextpikod mediov, t6 duvapiké ivar 1 Volt (1 V),
trav goptio 1 Coulomb (1 Cb), peragepopevo iEartiag tob nediov and

6 onpeio adtd dg t6 dncipo, napayer Epyo ioo pé 1 Joule.

Joule
Sk vy I

Wnepromotr|Onke amé To lvotirouto EknmaiSeuTtikng Momikrig

Lok ~6’cf ‘




14 *HAexTpiop6g

A B
+Q U, +q—> U,
N .4
tpyo W

Zx. 10. Awgopd duvapikod petabd tdv onueiov A kai B tob Niextpikod mediov.

8. Au:mm___t__gﬁ_&u_vaumoﬁ Hetal 0o onpeiwv Tol AAekTpikol nediou. £ -
800 onpeia A xai B (oy. 10) Tol NAektpikod mediov 16 duvupikd GvticTolya
elvar U xai Ua En:etﬁn glvar Uy > U,, petofd tév 0o onpeioy brdpyet dua-
popd dvvauxot Ui —U,. T6 goptio +q LETOQEPOHEVD £Eartiag tobd me-
diov amd 16 onueio A o16 cm.u:fo B napdyer Epyo W koi 161e ioy0et 6 axo-

_Movlog_dprouds : & A
AMM@ petali 6o onpeiov tod MAEkipikol

nediov dvopalerar 16 nmnliko tob Epyov nob mapaystar and 16 me-
bio xata i} peTagopd ol gopriov +q 4md t6 Eva enpsio Mg 6 Grho,
o Tob Tiov NS
. " w Y
dapopd duvapikod Uy —U, = — (2) ﬂ
SR 3
“Av otiv éEicwon (2) elvat W =1 Joule xai q =1 Cb, 1618 sivar

Uy —U, =1 Volt. "Qote:
‘H Sragopi Suvapikod petald ddo enpziov tod flextpikod mediov sivar
l ion pé 1 Volt, tav xara th peragopa gopriov 1 Coulomb éné 6 Eva
onpeio &g 16 dhlo t6 nedio mapayer Epyo ico pé 1 Joule. .

—————

S
1 Joule ﬁoule‘_‘j R
I Coulomb ( Cb//

Ui Ui =L Vol =

9. Auvapiké dywyol kai Siadpopé Suvapikod perafls 500 dAywydy
[ s
Mid pikp] petadhixi ooaipa (Gywyodg) Exel fidextpikd goprio +Q,
mob Katavépetal Opoidpopee otV Emaveld tne. T goptio Tiic oQaipag
Inprovpyel Rlextpikéd nedio kai oi Suvapikéc ypappéc tov apyilovy and Ty
Empavela tiig opaipag. Tote propobue va ddoouvpe Tov EEfic Gotoud

\ l Avvapikd (U) évég dyoyob dvopaleta t6 mnhixo tod Epyov (W), mod
‘ Mm and 0 Nhextpiké medio tod dywyod kutd i) pETapoph Qop-

Ynep JriBnke amd to lvotirouto Ekmaideutikric MoArikiig
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P

L
tiov +q né tiv imedveia WP da
I 0D dyoyod 6 _lim = —
Sua tob goptiov +q. A O, L,

B
®
U

+q 2

/@ @
duvapikd aywyod ( = e ) U' +q

e it =
Avod pikpég petarhixéc opai- o
psgﬁxuiB(Gx.]l)y_@L(i_vri EPYOW
~otouya ovvapikd U, xai U

elvar U; > U,. Téte petald 1dv Ix. 11. Awagopé Suvaptkod petakd
800 dywydv Ondpyel dapopd dv- 8bo dymydv A xai B.
vauxot Uy — U,. Oi o dywyoi .

Bnptoup'{oﬁv fiAekTpLkd nedio, 16 dmolo kata T petagopd 1ol poptiov +q
‘and 16v Gyoyd A otdv dyeyd B mapayer Epyo W. Tote ioyber 1 -yvoxnn
(§ 8) £Giowon:

—_—

dapopd duvapikod —- W
petafd Svo dywydv Ui M= +q O

‘H dw lopa duvapikol petpiétar of Volt. Elvar_gavepd 6t 1) éEicwon
(1) &Kppaler 16 Epyo mol napdayetar, 6tav goptio 1 Coulomb petagépetal

é&attmﬂmmﬁmcs A otov Gywyd B. I'evikd 16 flektpikd
Qoptio anyaivel mdvrote Gnd TOV (i‘y(n'yo pé 16 peyahitepo duvapikd mpog

“TOV Gymy6 pé 16 pix é're o duvapiké. ‘H qu)opd Suvapikod petagd 800 dyw-
ydv dvopaletar xai do'n “Otav Aépe 7. .- 611 petagd dvo dywydv bmapyer
'mcwolt gvvoobpe &1L kath T petapopd goptiov 1 Cou-
rmb (?mo 1OV Evav Gyoyod otdv ﬁlko uupu’r&:‘rm Joule.

AU — Uy, Ji6
OV ayoyd A c"ré_\_'_é.lﬂo_B Tote 10 Epyo mob 0a AdPovpe diverar and v

lowon :
Epyo am6 v xiv R o T
fkektpikold poptiov q- (U 2 /_)

‘H xivnon tob fAextpixod rpoptiou q énd 16v Eva dywyd otov dhdo el-
var ebkoAn, dv ouvdécoupe Tovg dbo dywyois pé ocvppa. “H Eicwon ), _

bmwg 0BG dobpe of GAAa kepahaia, EXEL mapa TOALES Epappoyéc.

-

b R -
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_pomorobue dapogés dmvauixod kai Sy1 tic dndivteg TipE Suvapikod. Td ed-
xohia dexthiKape Sti: [
Kax i D} elvon Too pé pndév.

“Otav Evog dywyog cuvdéetor pé 16 Edagog, Exer mavrote 16 Suvepuikod

Tob e‘.bmpoug (Gniodn Exer Suvuj.uxé undév) xai )\.ép.a 6t 6 Gywyds elvon

rooopeiouévos. ]

“Av Evag Gywyog Exelm.y. Suvapikd U = 60 V, téte 1| Sapopa Suva-
pikod uaruéu 10D dywyod kai Tob é8dtp0m; elvar fon p

U—0= : oTpal Ti, 4V QOpTio petagepfel ano

oV dyayd oto Edagoc, TotE nupti'ysrm Epyo Too pé 60 Joule. =~ —

V- Yauvauiké opaipikol _a 2wmm_a

xai ﬁ?\.alc'rpucé poptio q. ’AnoSsucvua'rm (1] to dvvauxd (U) tod opaipkod
_é?m'yoﬁ elvai dvaloyo pé 16 ﬂ?g—:‘c-cpmé goptio (q) xai &vTioTpéeec dvikoyo

TV dxtiva tov (R). 76 duvapik6 tol opaipikol dyw-
oD Biverat dn6 chv diowon: o e
. 9.10° N . m’;’(ilf.:K
duvapkd ceaipikod U=9.10°- Q T Q ot Cb
ayoryod \ V' Rotm
-- Uoct V

|0.(L)@an__ug'a£0 Siadopig Suvapikol kai évracewg rfAexTpikold

mediou s

Avo éninedeg mapaAinies petadlikéc nAdkeg Exovy oo GAAG Etepdvu-
pa NAEKTpIKG @optic kai 1 amdoTAch TOUS

b U . cevail (oy. 12). Metakb 1év 800 thakdv oyn- "

r_p =] uu‘rlCetm Opoyevég nksxtpu(o nedio, mov E-

; = | xe1 otabepn Eviao ai 1 Swogopd duvapt-
"KOU HETALD TMV 600 TAAKOV aIv

VOUHE AAEKTPIKO QopTiof l 6t oT0 Qoptio

D16 ol I fo
_ | abté dvepyel | dva @ Mi_omo

N/ pa‘rumvel 10 tpoptlo q Kate BlaoThpe A1A2 = l

- E _

+ ++?+
o®
2
>
L)
{=4
=
©

Ix. 12. Exéon pevakd 1fic 2- W=F-I #§ W=E- q-1
vrdoens E tob filektpikod ne- g ‘2'-"‘—'—-——%——‘—— :
8iov xai tiig Taosac U. O £pyo adto elvar

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng MoAmkrig
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ico p¢ W = q - U."Apa éxovpe v &Eicmon:

EAl=fU # E-Il=U K( E:% @

7] &vraon (E) Opoyevodg nAextpixod
var ion pé v perafols] Tov duvauxot xurd uovade pfkove Tig |

plokoupe E = 1 MKSA. "Qote o16 clompa MKSA povdda évidoemsg
nAextowot mediov elvan :

povada Eviaoeng 1 Volt 4
fAexTpikod -mediov Im

Iapatipnen. Oi povadeg &vidoemg MAextpikoD mediov | N,"’Cb Ko
1 V/m elvar icodbvapes, yoti elvor:

R g e K

le Joule/Cb N-m— N
m

11. "HAéxrpion aywyol pé émaywyf

Mave otovg diokovg dbo Bpolwv Nhektpookoniov otnpilovpe tig 8o

&xpagmpaﬁﬁowmo ufixog (oy. 13). Ztf ud dixpn

1fig perardikfi pdfdov mAnoidlovps pid ﬁlampto’usvn yua?uvn papdo,
yopic Suwg va EpBouvv ot éﬂa(pg_{ 800 puﬁSot IMTapotnpobpe 8L xal ta oo
fikextpogkémia droktody _gl_swm Etixoha Sm—nm—(‘nw
"800 ﬂkalc‘rpoo'lcomu Exouv frepdvupa RAEKTPIKG goptic. Mok dropakpd-
~ VOUE TT) yudhivn paBSM @optia T@V 00 NAexTpocko-
~miwv éE_,mpavtCovtul AbT6 Beiyver 611 16 Etepdvopa Qoptia TWMK‘CPO-
okonimv fitav kat’ arolvtn Tipn ioa.

'H petahhaxn (‘ v
pafdog xai td == C q
otehéxn T@v S0 5

TAEKTPOGKOTIWV,

___—eraomolo otnpi-

vEXN METAAALKO G-
~Gywyo. "Otav 6 a—

MB

oa oTd nlextpixo

medio _mob_ Snut- Ex. 13. "HAéxtpion dyoyod pé Erayeyh.

m

iBeuTiknG MoNmkrg
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18 "HAekTpiopuée

oupyel 16 goptio tfig yvdhivng papdov, tote 6 dywyds fexrpileTar kai atic
_ovug fikpeg tov dugavilorar iow Etepd v i 0tog 6 TpO-
nog MAextpi v Abxrguon pé Emaywyr). "Qote :
“Otav &ywybs Ppedel pioa of fhextpikd nedio, dv‘amimuowm_u_é_éug‘;
Yoyq Tave otov aywyé Toa érepdvope fkextpikd gopria, Tob mpoinap-
yovv péoa oti pale tob dywyod. / 2
Iapatijpnon. “Orav q yvdhivn Mat KOVTa oTov dywyo,
ouvdéouvpe ToV dywyd pé 6 Edagog. To dmw.
ot6 Edagog. "Av Swakdyoupe T cuykeivovia pé 16 Edagoc kai amopakpu-
VOULE TH yodhivi papdo, Aropver otov dyayd 16 apvnTiko @optio, mol dév
EEovdetepdvetar. ME abdtd 16V Tpono Hmopel Evag dywyds va Swtnproet po-

vo 16 Eva s[SogW [a=-9G

NMPOBAHMATA

%ﬁ. Zé Eva onpeio Ppiokerat Niextpikd @optio Q = +0,5 Cb. Moon elvar f Evtaon
o Hhextpixol nediov of drdotacn 5 cm xai 10 cm érd 16 @optio Q'

\
2 -r-; @ Zrig dxpeg ebBeing AB pfikoug 15 cm Bpiokovrar 8bo frextpixd poptia +Q xai
< +4Q. Z& noid onueio tfig ebBeiag AB 1) Eviaon 1o fkextpikod medlov elval fon pé undév;
"LU 8. ZItic ttooepic xopugés A, B, T, A évbg tetpaydvou, mobd Exe1 mhevpd 4 cm, Ppi-
okovtal Gvtictolxa td Hhektpika goptia 40,1, + 0,1, — 0,1 xai — 0,1Cb. IMoon elvat
1 Evraon 1od fHiextpixod mediov 016 xévipo tob TETPay®VoL ;

9. Zrig xopuets lodmhevpov tprydvov ABI Bpiokoviat tpia ioa Betika NAEKTPIKG
@optia, ®ob 16 kabéva elvar Too pé Q = +250 pCb. "Eva onpeio A Bpiokerar péoa otod
Tpiywvo xai anéxer r = 10 cm dnd kabe xopuef tob tpiydvou. Tléon elvat 1 Evtaon tod
Niextpikod nediov otd onueio A ;

10. “Evag atopixdg mupfivag Exet goptio Q = +80 - 10719 Cb. Né& Bpebei 16 Su-
vaukd U ot dndotaon r = 10-12 m and adtd 1év nupfiva. Moon elvar § Suvapixh Evip-
vewa Esov mod Exel goptio g = + 1,6 - 10-19 Cb, Srav Bpiokerat o° abrth v andotaon
and tov mupfva ;

11. Zrig dxpeg mdg ebBeiag AB = 100 cm Bpiokoviar dvtictoixa ta poptia Q; = +
200 uCb xai Q2 = —100 uCb. Avo onpeia I kai A tfic eb8siag AB Bpiokovrat avrictolxa
ot ardotacn AL = 80 cm xai AA = 20 cm @no6 16 onueio A. N Bpebei téc0 Epyo anat-
teltal yid T petagopd @optiov Q = +5 - 104 Cb anéd 16 onueio I' 016 onpeio A.

12. Metakd 8o onusiov fHiextpikod mediov Omapyet Sapopd duvapikod U = 6 V.
Mooo fikextpixd poprio mpémer va petagepbel and 16 Eva onpsio 016 ko, 114 va napa-
x0€i Epyo Foo pé 120 Joule ;

13. Abo mapaiiniesc peraddikéc mhakeg Exovv ioa Etgpdvopa poptia. "Av 1| andota-
of toug elvat I = 5,25 mm xai 1) Siapopd Suvapikod petakd dv Svo mhakdv elvar U —
1500 V, moon elvar 1 Evraon tod Hextpikod xediov ; Iloon dovapn 2vepyel of fAextpi-
x6 goptio g = +2 . 104 Cb, ®oi Epxerat péoa o’ adto 16 HAextpixd nedio ;

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng Mohmkrig
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14. Metafd 800 mapddinioy petallikdv thakdv mod aréxovv petakd tougl = 5 cm
brapyet taon U = 20000 V. Tloco Epyo mapayetat, Stav éva goptio g =5 - 10-8 Cb
pETE@EPETAL Ad TO AAEKTPIKO Tedio amd T Betikn B¢ Ty dpvnuikn mhaka;

15. Zgaipikog dymyoc Exer dktiva R = 50 cm. I6oo elvat 16 Suvapikéd tov, Gv 16
goptio tou elvar Q = 1073 Cb ; [Téco goprio mpémel v Exer adtdg & dywyods, Bote 6 Bu-
vapiko tov va elvat Too pé 105 V

®YIH TOY HAEKTPIZMOY
12. Zroiyeitadeg fAexTpikd ¢poprio

Té frekTpikd goptia (BETikG kai dpvnrikd) dvantdcoovial TAvVe OTa
chpate pé TpIPN §i dvanticoovial mave otolg dywyovs, Stav abtoi Bpebolv
péoo of Mhextpikd medio. "Apa péoa ord dropa tiig TAng Omapyouvv mAe-
KTpIKG Qoptia, mol éxdnidvovtat, pévo Stov dnuiovpynbodv kotdAinieg
cuvbifikec. TO anlovotepo dtopo elvar Td dropo ddgoydvov. "H Bewpnriki
kai 1| melpapatiky Epevve anédeitav &1 16 dropo Hdpoyovov dmotereivol
a6 Svo pikpd copatidia, 16V averva xai 16 flextodvio. “O mupfivag Ppi-
oKeTol 010 Kévipo ToD Gropov, dvopdletar ei-
dikoTepa mowrdvio kai Exer Oetixd fHlextpikd
goptio (oy. 14). Topw arnd tév nupﬁva nePL-
pépetarl moAD ypriyope td fAektpévio, mob E-
yeL dovTixd MAextpikd goprio xoif pale Tov
elvar mepimov Tom pé 16 1/1840 tfig palag tod
atopov Hdpoydvov. Té dpvnrikd @optio 10D
fiextpoviov elvar kat’ amdAivin Tipf ico pé
16 Betikd goptio Tod mpwrtoviov, dvopdletal
GTOLYEIDOEG ﬂizxtpllcé optio (e) xai elvar 10
pkpotepo g oTipepa YVOOTO HAEKTPIKO QOp-
tio mov Ppickovpe ot ®oon. 'H EAEn mod &
nupfvog &Eackel otd TMAekTpovio elval 7 xevipopdrog dOvaun, f| omoia
cuykpatel TO NAEKTPOVIO AV TRV KUKALKT Tpoxld tov. ME tig petpn-
oelg Bphkape 8t :

l T6 crouyerddeg fhextpikd poptio (e) kat' ardiven npf) eivar Too pé
1,6 - 10-'° Cb.

H ThexTpivia

Iy. 14. Iynpatikn nopaotaon
tob Gtopov UEpoydVOL.

ototyel®deg Nhextpikd goptio |e| = 1,6 - 107° Cb

AopA Tiov arépwv. Kale dropo aroteleltar dnd tov mprva, o EXEL
dpiopévo Betikd @optio, kai and Td HAextodvia, mol mepipépoviat Yo-
po &md tov mupiiva kai Exovv 6Mkd &pvnTiKG goptio Too pé 16 Betikd
goptio tob mupfiva. “Olot of mupfives, &ktdg anéd tév mupfva Tob GTépov
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§ SE =N b3poydvov, nepiéyovv dpiopé-

Len f/' 08 \\“ ,f:,',' 'f:‘_‘-\\\ va mpwrdria xai dSpiopéve ve-
‘ @ ¢ R H‘* ® L\s‘l Tpoma(*). Té verpdvio elvar
AE i £ \\\‘\-- -y, obdérego copatidio, mod
‘\;' 2 \:?:5 -7 péaba tou elval oyedév Ton pé

He

M pdala tob mpwroviov. K-
Ey. 15. "Atopo fikiov, 8Evyévou xal vatpiov. 08 El80g dtépov Exer péoa
oT6V Tupfiva Tov dptouévo d-
oflud mpwroviaw, .. & mupivag Tob &topov friov Exel Svo mpwtovia xai
énopévag Exet Betikd goptio +2e, Evd 6 nopfvag tol Gropov dEvydvou Exst
oxtdh mpatévia kai Y’ adtod Exel BeTikd poprtio +8e. Ttod ovdétego drouo
6 BeTiké goptio Tob mupfiva elvar ioo kai Gvtifeto pé t6 Hhikd dpvnrikd
Poptio tdv HAekTpoviav tob mepipépovial YOpm and ToV mupHva. “Qote ok
kdbe eldog dropov yhpo énd 16V mupfva mepipépovial Tdoa nAexTodvia,
600 elvor 164 tpwtévia Tod mupva, T.x. oT6 ftopo HAiov onapyovv dvo fie-
KTpéVia mod Exovv dpynrikd poptio —2e, vid o16 Gropo dEuydvon omapyovv
Okt frekTpdvia ol Exovv HAkd apvntiké goptio —8e (oy. 15).

Td fextpévia Siatdoocoviar yopo Gnéd oV Mupfive mave of SpoKe-
vIpouvg plowets obppwva pé dpropévo vopo Tiic "Atoptkfic duoikfic. Eiduko-
TEpa 1@ fAextpovia Tob EEwtepikol gholol Ovopdlovron Alextodma obé-
vovg. "Améd TV melpapatikn xai 1 BswpnTiky Epsvva kotaAnEope ot axod-
AovBa yevikG cvpnephopata :

1. Kabe Gitopo dmotedeiton émé tov mupfiva, mod Exer Oemixéd goprio,
kai ard td fhextpovia, mod neprpépovian Yipo Gné Tov mupAve xai
Exouv dpvnuikd flextpixd goprio.

II. Ta Gemixé @opria Onapyovv mavrote oroig nopijves tdv d@ropov,
iv®d ta Gpvnrika gopria peragépoviar mavrote Gmé 14 filekTpovia.
Abta sivan ida of 6ha T4 dropa tiig Bing.

III. Ta Beniké kai 16 dpvnmikéd fhextpika goptia eivar mavtore dxé-
paia nohkankacia tob aroryeiddovg Miextpikod gopriov (e).

13. "Epdavion fAektpik&v $opriwv

Té pavépeva tob fiextpiopod dpeidovial oty ikavétnta mod Exouvv
6 frekTpovia vd gedyory dnb Eva dropo xai vd amyalvorr of Eva EAdo
Gitopo. "Otav Sumg ano Eva obditepo dropo giyovy Eva i meprocdtepa fHAe-
KTpovia, kataotpépetar 1) ioopponia petabl tév Erepdvopny poptiev Tod

(*) "Ed® avagpépovtal Aiya otouxela y1& ™ Sopf tod dtopov, anapaitnta yia Ty
Epunveia 1@V paivopévev nod Ba EEctacovpe. Mo Aemtopeptic meptypapn tod dtoépov B&
yivel otiv "Atopix kai Mupnviky Guoiki.
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aropov kai 16 Dmolowmo 1ol Gtopov eilvar Eva Oetixd idv molh Exer Betikd
goptio (+e, +2e, +3e). "Avtifera &v of Eva obdétepo Gtopo mpooteboiy
Eva fj neprocdtepa fhektpovia, T1ote oxnpatiletar dovyrixd idv, mol Exei
apvnrixd goptio (—e, —2e, —3e). "Qote Eva odpa elvar oddérego, drav 14
Gitopd Tov elvar obdétepa. "Av 1d dtopa Evég odpatog yaoovv HAskTpdvia,
16 odpa éppaviletar NAextpiopévo pé berixd poprio. *Avribeta, v 1d¢ Gropa
£vog ohpatog npooidpouv fiektpovia, 16 odpa Eppaviletar HAextpiopévo
ué aorrind goptio. Fevikd hoindv propodue va mobue 611 :

“Eva odpa Exer Betikd goprio, Grav Exsv yaoer fiektpébvia xai dvri-
I Beta, Exer dpvnmiké goprio, rav Exer drmoxtfiosr mheovalovra fhe-

Ktpévia.

14. Ta éAe0Oepa fjAexTpévia TOV pHETAAAWV

Z1a Gropa tdv petdAlov Td flextpovia ofiévovs elvar Eva, 800 fi tpia
xoi ouvééoviar modl yolapd pé tév mupAva. "Etot abtd 1 fjAexkTtpovia elko-
Ao Egpedyovv anod thv EAEN Tob mupnva xai xwvolvral drapkds kai draxta
péca ot pala Tob petarlov, dnwg dkpifdc Kivobvion Td popra £vog depiov
nov elvar xhewopévo péoa of doyeio. Ta flextpdvia ol Kivobvtal dtaxta
péca ot pabe tod petdriov td dvopalovpe élevbega lextodvia, xai dmo-
1elolv Eva tepdotio mAfifog (of 1 cm?® yolkob Drdpyovv mave énd 8 - 1022
£hevlepa fhextpovia). ‘H xapoktnpiotiki HAEKTPIKT CUUTEPLYOPE THV HE-
TaAAwv dgeiletal otd EAebepo TIAEKTPOVIA TOVG. "QOTE :

Ita péraddra 1@ Niextpovia obévoug Ecpedyouy and 1a dropa xai oyn-
a patilouvv ta EhevBepa flextpovia, mod dapkidc xivolviar dtaxta péca
oti] pala tob perdidlov.

I15. "EEAqynon Tijg fAekTpicewg TOV owpaTwy

a. *Hiéxroion pé toifn. "Otav tpifovpe dVo diapopetikd ohpata 6
gva mave otd dAlo (m.y. yveki xai Upoopa), ToTE T4 cOpate Epyovial of
oAb otevn Emagn petad toug. Elikoda Sramiotdvoupe 611 abtd ta 8vo oo-
pote aroktobv ica étepdvupe fAeKTpiKG Qoptia. AbTO cupPaiver, yroti 1@
faektpovia Epuyav and 16 Eva odpa kai nfiyav ot6 dAro. "Etol 1d 8o od-
pata dpeavifovrar Alextpiopéva GAra t6 Eva odpa Exel fetixd poptio, Eved
10 GAlo odpa Exer dovnrixd poptio. "QoTeE :

"Orav 800 Sagopenikd cdpata pé thv tpfi Epyroviar of otevi Emagi
petald tovg, t6TE ThEkTpévia mnyaivouv and 16 Eva odpa oté dhlo
kai ¥tor otd S0 ocdpara ipgaviloviar ioa Etephvopa fhexTpké
@opria.

B. *Hiézxtoion ué énagrf. “Eva odpa A, mol Exer devnrixd goprio,

Wnepromotr|Onke amé To lvotirouto EknmaiSeutikng Momkrig



22  'HAextpiopbs

Epyeton of énagn pé Eva povopévo obdétepo dywyd B. Tote Eva pépog and
16 fAextpovia mov mheovalovv 016 odua A mnyeivelr otov dywyd B. "Etol
Kai 6 dyoyog B droktd dpvntikd goprio. "Avrifeta, dv 16 odpa A Exel Oe-
TIKO Qoptio xai £pber of énaen pé tov obdétepo dywyo B, tote Eva pépog
Gmo 16 EhevBepa NrexTpovia Tob dywyod B mnyaivel 616 cdpa A. “Eror xai
6 dywyog B dmokti Oetixnd poprio. Kai otig 800 nepintdoeig Aéue 11 6 dym-
Y65 B fiAextpiotnke pé énagn. "Qote :
“Orav Eva odpa, nod Exer frextpiké goprio (Betikéd 1 dpvnrikd), Epye-
tal of émaQn pé povopéve odditepe Gywyd, téte i pedyovv dmd TéV
dyoyé 1 Epyoviar ¢” adtév fhextpdvia kai Eror Epgpaviletm otov dyw-
6 fhextpikd goprio (BeTikd 1 apvnrikod).
y. "HAéxrpwon ué énaywyr. "Otav povepévog obdétepog dymyog Ppe-
Oel péoa of fiextpikd medio, tote EEaitiag tob AAextpikod mediov mordd
ghevBepa MAekTpovia Tod dymyod petaxivobvrar Koi o d0o meproyég Tod
aywyod épupavifovror ioa érepdwopa fAektpikd goptia. "Qote :
I "H fAéktpion pé Enayoyn évég dywyod deeileton ot petaxivion 1V
ElebBepov fAextpoviov tol dyoyod EEatiag tob fjlextpikod mediov.
0. *HAéxtpion t@dv povwrdw. "AviiBeta pé tolg dywyols ol povetég
dév Exouv EhedBepa AlexTpévia. Zto povari, dv and pid meplox Tov dpal-
peBobv NAekTpovia 1| o pid meployn Tov npoctedolv NiekTpdvia, Ta The-
KTplka Qoptia mopapévouvy évromouéva ¢ adtn v neployi. "Qote :
l Oi povorég, irnedi) dév Exovv EhedBepa fhextpévia, Sratnpodv Evro-
mopéve ta NhekTpika gopria mod dvantbocovion of pid TEpLOYT TOVG.

MPOBAHMATA

16. Tbéoa niextpovia Ttieovalouv ot Evav aywyd A mod Exel poptio Qs = —6,4 Cb;
Mooa Niektpovia Exel yaoel Evag dywyog B ol Exel goptio Qg = +3,2 Cb;

17. Avo étepdvopa oTolxel®@dn HAekTpika Qoptia +e kai —e Bpiokovral of dndotacn
r = 1 mm 16 Eva and 16 Ghho. Mé noon Sbvaun Elkovrar adtd td 8o goptia ;

18. Meta&l Vo dywydv drnapyel Stapopa duvapikod U = 1 V. "Eva fiextpbdvio 2Eat-
tiag Tob fAextpikol nediov nnyaiver and 1oV Evav dywyd otov drhro. Moco Epyo mapdye-
Tat, dtav yivetar abt i peraxivnon tob Hiextpoviov;

19. "O dropkog muptfivag vatpiov Exel goptio q = +1le. Mé moon dvaun adtoég 6
mupfvag anwmbel Eva mpwtdvio, Gtav /| petakd toug andotacn elvat r = 1077 cm ;

20. Metakb dbo Opifdvriev peralliikdv mthaxdv, wob fi ardotacn touvg elval [ = 2
cm, Bélouvpe va SiatnpnBel ciwpodpevn pid pikpn craydve radiod, mod Exel pala m =

10-12 gr xai goprtio q = +2e. [léon thon mpénel va Omapyetl petakd tdv 800 Thakdv;
g = 9,8 m/sec2.
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XOPHTIKOTHTA ArQroy —nyYKNQTEZ

16, Xwpnmkémra aywyoi

T6 Suvapikd évog dywyod 16
petpéipe pé eidikd dpyavo, mob o-
vopaletar ndextpdueTpo xai elvat
Babuoroynuévo of Volt (oy. 16).
“Evag povopévog aywyods Exel gop-
tio Q kol pé t6 frextpdperpo Ppi-
okovpe &t1 Exer Suvapkdé U. "Av
16 @optio 100 dywyol fyiver 2Q,
3Q..., Bpiokovpe bt 16 duvapkod
100 dywyod yiveral dvriotorya 2U,
3U... Mapatnpodue 611 16 mnhiko
100 poptiov Sid Tob duvapikod tod

ox : Iy. 16. Métpnon tob Suvapikod
dywyod dwutnpeitar oralegd. *And Evog dyaryob.

abTo TO MEipapE KOTOARYOUHE OTOV
Opiopo évég véou guoikoD peyéBoug, mod dvopdletar ywonrixdtnra ToOb
aywyod.

I Xopnyuxétnta (C) #vég aywyol dvopaletar 16 otabepd nnhiko tod
@optiov (Q) a tob duvapikod (U) tob dywyod.

yopnuikdtnra dyoyod C= .% (1)

Movdda ywentixdrnras. “Av otiv éicwon (1) Bdhovpe Q = 1 Cou-
lomb xai U =1 Volt, Bpiokovpe C =1 MKSA. Z16 obotnpa MKSA 7
uovdda ywenrixdrnras dvopdletar Farad (1 F) xai 6piletar dg £E7¢ :

I 1 Farad (1 F) sivax 1} yopnuxérnra dywyod, 6 dnolog, ttav Exer goprio

1 Coulomb, Exei Suvapiké foo pé 1 Volt.

povada M Coulomblt )2 ks LCh
XOPNTIKOTNTAG b A48 T 1 Volt A s 1 \

Itv mpafn ypnoiponoiobue cuvibug dvo modd pikpdtepes povadeg,
16 punpopapdrt (1 pF) xai 16 mxopapdyr (1 pF), moo elvat:

1pF=10%F xai 1pF=10%pF=10"2F
XwpnTikéTnTa odaipikol dywyol. Zeaipikég Gywyds Exer dxtiva R,
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poptio Q xai dvvapuikod (§ 25y) oo pé U= Km - Q/R. 'O dywyodg adtdg
ExeL yopnTikoéTnTe

5 R R of m
C=%=—]?~—_B—Q— Gpa | C=— K ot N - m¥/Cb?
i i CotF

Iapadevypa. "Av Bewpricovpe ™ T'fy d¢ opaipikd Gdywyd mobd Exer dxtiva R = 6300
km, 161€ 1| yopntikdTnTa T I'fig elvar :
63 . 105 m

T e e LI 2
C =N G — 1 1O*F A C="m0uF

17. 'Evépyeia ¢opriopévou aywyoi
‘Ayayog Exer fAlextpixd goptio Q, Suvopikd U xai yopnrikdétnie:
= — Gpa elvm Q=C-U ¢))
I'é vé gopticBei adtog 6 dywyds, Sanavibnke évépyeia, 7| Omoia pével

dmoTaevpévy Tave oToV dywyd. "Anodeikvietar GTu 1 &vépyeia (Em) mod
Exer 161 6 dyoyog divetar and v éicwon :

Evépyeln QopTIouE 1 Q ot Cb
PY dq) P~0'i—lVOU Eﬂl=TQU Uoct V
Tiyos Enm. o Joule

‘H tehevtaio E&icwon propel vé AéPet xai tHv E5fig popen :

1 1 =
Bo == EAW 8 Baemigete

18. MukvwTig

Eival yvootd (§ 16) 6t Evag povepévog dywydg, mod Exer HAExTpikod
goptio Q, ExeL oralfegr) yopnrwdtnra C = Q/U. "Extedlodpe 16 £Efig mei-
papa : Mid petardixn nhaka A (oy. 17). elvar povepévn, Exel dpvntikd gop.
tio —Q xai dvvapikéd kat’ anoivtn tipn ioo pé U. Ttiv nhdxa A mAnoud-
Covpe g didn Spoia mhdka B, mov eival moooyetwuévy. TMapatnpobpe 611
10 duvoyukd tiig mhdkag A Elartdretar kai Emopéveg N xopnTIKOTNTG TN
avédver. To neipapa adto deixver 61| yopnTikdTNTU EVOC PopTioHévOy dyom-
Y00 adfdrer, Stav ¢” adtd TOV Gywyd minoudeer dAlog TpooYElMUEVOS Y-
Y05
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Té6 obotnua v dbo dywydv A xal
B dvopdletar mvxvwrrs xai ol dvo dyw-
yoi dvopdlovtor dmhopol Tol MUKVOTH.
“Otav kovtd otV Thaxa A gépovpue THV
Ao B, adth fhextpiletrar pé émayo-
¥R, 14 dpvnTik@ @optia gebyovv otd E-
dagog kai maveo othv TAdke B pévouy td
fetike @optia. Téte ol 8o omhiopoi
Exouv foo £tepbvope goptin + Q xai F
— Q. Meta€l tdv 8o dmiioudv oynpa- Ty 17. *Eninedog mukvetic.
tileton dpoyevés HAextpixd medio.

XwpnTikdTnTa MukvwTii. ‘O mpocyeleuévog dnhiopog B Exet Suvopiko
undév, &vd O tillog driiopdg A Exer Eva Suvapiko U. "Qote peta&d tdv dvo
dmhacpdy Onapyel Sapopd Suvaptkod (fi taon) fon pé U. "Av OULVIECOVUE
pé coppa tovg dbo dmhiopobs, T6 goptia TdY dbo OTACUGY tEapavifovrat
xal Aépe 611 Eywve Expdotion ol mukverfi. Abto cuvpfaiver, ywti ta Tihe-
KTpéVia moh mhsovalouy otdv dmhiopd A xai mob Exouv 6AKo goptio —Q,
Epyovial ot6v Gmhiopd B xai éEouvdetepidvovv 16 BeTikd poptio Tov +Q.
“Qote kotd THY EKEOPTION pETakiveital Gnd Tov Evav OmAiopo otov Grklo
AAEKTPIKO Qoptio mol, kot &moAvtn Tipd, eival (oo pé Q. Abt6 10 goprio
16 dvopdlovpe Hiextound gogtio Tof muxvertil. Kat® avahoyio pé t6v opropd
nob d@oape Y& TH ywpnTKéTNTE dyeyod, EXOupE TOV axolovfo Sotoud :
I Xopnukdinra (C) rukvarij dvopaletar 16 otabepd tnhiko tod fhextpi-

+++++++ 4

RN =

++

.,ﬁn

kol goptiov (Q) 0¥ nukvarii da tiig Siapopis Suvamkod (U) mod
bnapyer petatd tdv dvo omliopdy Tov.

Q

LOPNTIKOTNTE TUKVOTH o

‘H yopnrtikdétnta 1ob mukvetf petprétal pé tig yvwotég povadeg ywpn-
Tkétnroc. “H gopntikornta (C) tod mukvard) kepalel 10 fAexTpikd goptio
nob TpEnEL V& Shoovps aTdV TUKVETT, Yid va abfnbel xatd pid povéada du-
vapikod 1| Sapopd Suvopikod petafd t@v dmiiopdv Tov (yia U =1 givai
C=Q).

19. Evépyeia $opTiopévou TTUKVWTI|

"Onag Evog poptiopévog dywyos, Etol kol Evag QOPTLGHEVOS TUKVATIS
Eyel amotapievpévn &vépysia. “Av 6 mukvetig Exet fiextpkod @optio Q
xoi petakd Tdv dnhiopdy Tov brdpyel Srapopd Suvaptkod U (i taon), 101
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1} évépyera To¥ murvewri] elvan :

1 Q 0'!:: Cb
évépyelo nukvetii Enp = g Q-U Uoé V
Ena of Joule

"Enetdi | xopntikdtnta tod nokvetfi elvar C = Q/U, 1 napardve &Ei-
owcTn ypagetar xai dg EEfig :

—1 ey ‘ BN 5
En= > C -0 kol Enp= 3 C

20. "Emimedog mukvwTig

‘O éninedos mumvoriic dmoteleiton amd Svo éninedoug mapdiinioug
omhiopols kai f droctacn tob £vag drAiopod and tév ko sivar L “H 2ri-
oavelo ke dmhiopol Exer 2uPadsd S kai petakd 1év Svo omloudv dndapyet
xevd (f] dépag). *Anodeicvietar 611 016 cbotnua MKSA ¥ yawentixdryra
(Co) émmédov muxvwrrij Sivetar and v éiocwon :

p € ot Cb*((N - m?)
xopnrikétnta Eninédov (e _li e Ll
TUKVOTT Coi F

bmov g, elvar ma otafepn, mod dvopdlerar dindextoun] atallepr] Tot »xe-
voi xai elvar Tom pé:

Sinhextpikn otabepn IS ags by
100 Kevod gt el N - m?

INepaderypa. "Eninedoc nukvotic Bpickstar ot Kevo, M| amdotaon thv dmAioudv
tov elvar ]l = 5 mm, 16 &uPadod xade dmhiopo elvar S = 2 m? kai 1} Tdon petald v OmhL-
oudv tov glvar U = 10* V. @4 dmoloyicovue T xopntikétnra (Co) 100 mukverfi kai Thv
Evtaon (E) tob dpoyevolg fhektpikol mediov mob oxnuatifetar petald tdv dmiiopdv Tov.
‘H xopnuxkétta elva:

e S bt 2 m?
Cn—Eo‘l——s,ss-lo ﬁim
xai Co=3,54 - 10° F(»
‘H Evtaon tod fAektpikod mediov slvat :
cy Ch? Cb Cb

Wi ) h Vi -
CHERME | s = e Joule/Cb — V
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o= = ———— xai E=2.10°V/m (fN/Cb)

o 10* V
) 5.103m

Ixéon perafl TGOV AAekTpIK@OV oTaBepiv Ky kaf €. ZT6 clotnua
MEKSA 16 kevo Exel dOpropévn dumlextou] orabepr €0. "H Beopntikn xoi M
netpapatikn Epevva anédergav &ti 1 NAexton] ovafepr) Km xai 7 -
Jextouni] atalegr] Tod xevol o cuvBEovTaL petald Toug pE T oyton :

oi 8o MAekTpLKég 1 3 Nim?
otadepéc T 4ne, R Cb?

Mapatipnon. Toppove pé thv Tapanave oyéomn oTd oLoTNHL MKSA
& vopoc Toll Coulomb y1d. 16 kevé (i) 16V dépa) of cuvaptnon pé t dinhe-
kTpikf otadeprn tob kevol go Sivetor ano thyv EEiowon :

Q- 1 . o ot Cb*/(N - m?)
Fo = Kmn* '_r:zQz_ 1 o= o ‘ Q%Qi Q;, Q; ot Cb )
o r ot m, Fo ¢ N

21. TGvdeon TUKVWTRV

“Av ouvdéoovpe katdAAinio morlolc nmukvetéc, oynuatiovue pua ov-
oroygia muxvoTdy. Ol mo drhol Tpo-

nolL cuvbioEmg TV mMukveTdV El- A '»'—' —— e e — —+

vai % mapdiinin ovvdeon kol 1 ovv- __ ¢ 1

deon xatd oelpd. ™ Q1 Q2 - Q}‘U
a.Napéhnhn aavseon. Sviv - L - Lo 4

qapdAinin advdeon ol TUKVOTEG GUV- B=

dtoviar Smwg goivetar o1 oYfipe 3y 18. Mapdhinkn covéeon TUKVOTHY.
18 (dnhadi ovvdéoviar Shot pali

oi Betikoi kai 8ot pali of apvnrikoi dnhicpof). *Av ol mukvetég Exouy Lo-
pnuxoétta Cy, C;, Cs, 1616 anodsikvoeton 611 1 OMkn yopnrikotnTe Con
1fic ovotoyiag divetar amd ThHY tEiocwon :

nopéAinin oovdeon  Cow = Ci + Cx + C,

> Anddeién. Ttovg dvo omhicpovg kabe nokvetf Epoppoletar 1
zdon U. "Qote ol mukvetég EXovV fiextpika goptic :

Q1=C1'U Q2=C1'U Q3=C3'U
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T6 diuxd poprio Qo tHig cuotolyias elvar :
Qn=Q +Q+Q % Qa=(Ci+C,;+Cy):-U
"H 6Avaj gwenruddrnra Cor tiic svotorgiag elvar :

%=%’* Gpa Co = C1+ C,+ C,

B. Zivéeon katd geipd. Zt
avvdeon) xard aetpd of mukvaTéc Guv-
déovtar Smwg gaivetar ot6 oy fina
19 (Bniadn 6 apvnriee Omhopég
toll Tpdrov mukVETH cuvdéetar pé
10 Betikd Omhiopd tob Sevrepov
mukvotf K.0.x.). "Av of nmukvetég
Exovv yeapntixétnra Cy, C,, C,, 16-
e dmodeikvietal St 7 A yew-
enrxétnra Ca tfig ouotouygiag Si-
vetal ané tfv &Eicwon :

Zx.19. Zidvéeon mukvatdv Katd oeipd.

. | L e e
olvdeon katd cepd © +

1 1

Cwt

"Anddeln. Trév dmhopd a tob mpdrov nukvetf] divovpe goptio Q.
Tote 6 ddhog dnhiopdg o HAextpifetar pé irayoyn xei otév dmhioud o
napapéver 16 poptio —Q, vd 6 dudvopo goptio +Q =mnyoiver otév OdmAi-
oo B 10 dedrepou mukvarfi. Tid t6v 180 Aéyo 6 Omhiopdg y tol tpitov mu-
xvorf] Exet goptio +Q. “Qote kGBe Tukvarig Exst 76 B RisxTomd pogtio
Q. "H téon mob Epapudlerar o ke mukvarh elvar :

Q . o0 10
Ul L _Cl_ Uz o E"‘ U; = C_;,

“H 6Aurj vdon U mob papuoletal oth ovotoryia elva Ton pé 16 GBpor-

opa tdv pepik®v tdoewy, dnladf sivay :

1 1 1
UﬁU1+U2+U3—Q-( C Ak G SE Ca)
U 1 1 1
= 1
Kol 3 ot N + N 0y
‘H ddutn) ywemruedtnra Con tiig ovotoiygiac elvar :
o i b e ) 2
o= U Gpa T2 110 2
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