OEMA A 14732
Avo axivnta onuelakd nAekTpikd goptio g1 = - 2 pC kot ¢ = + 3 puC, Bpiokovtal avtictoryo

oT1g Béoeig X3 = - 3M kot X2 = + 6 M gvog dEova X X, OTWS PAIVETAL GTO TAPOUKAT® GYNLOL.

3
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®¢omn epoptiov oce M

A1) Na vrohoyicete 10 SuvapKO TOL NAEKTPIKOD Tediov otn Béon O (onueio (0,0).
Movaoeg 5
A2) No 6yed140€Te TO d1AVVoUN TG EVTOGTG TOV NAEKTPIKOD TTEGIOL KOl VO VITOAOYIGETE
10 péTpo ¢ ot Béon O (onueio (0,0)).
Movades 6
A3) Na mpocdiopicete ce motd onueio X1 tov d&ova X'X, peta&d tov dVO NAEKTPIKOV
QOPTI®OV, TO SLVAUIKO TOV NAEKTPIKOV TEdiov pundeviletar.
Movaodeg 7
A4) Yrdpyel dAho onueio otov aEova X X, eKTOC amd T0 X, EVTOC TOL NAEKTPIKOD TEGIOV
TV OVO EOPTIOV LE SLVAUIKO UNOEV; AV VTIAPYEL VO TPOGOLOPIcETE TN BEGT TOV.

Movaodeg 7

N-m?
c?

Aivetar ) nhektpikn otadepd k= 9-10°



OEMA A 15309
Y10 onueio A vapyet £vo akAdvNTOo BTIKO onpuelakd NAekTpkd eoptio Q, dmwg eaivetol 6To Mo
Kdtw oynuo. ‘Eva dAdlo B améyel andotaon r amd 1o onueio A, evd ta onueia I' kor A tov

gvBVYpappov tuuatoc (AB) améyovv amootdoelg r/ 2 ko r / 3 avtictoyo and o onueio A.

+Q
&-—-- oo b
A AT B

A1) Na ocvykpivete (Bpickovoc o Adyo Tovg) ta nAekTpikd dvvapkd Vr ko Vi oto onueio I' kot
A 10V NAEKTPOGTATIKOV TEGIOV TOL dMpovpyeitar amd to poptio Q.

Movadeg 6
21 ovvéyela torobetovpe Eva AALo BeTikd onuelakd nAekTpikd @optio g oto onueio B. Mo ta dvo
eoptia 1oyvel Q = Q.
A2) Na ovykpivete (Bpiokovtag To LYo TOvG) Ta NAeKTpIKd duvoutkd Vi kot Vi oto onueio I kot
A 10V NAEKTPOSTATIKOV TEGIOV TOL dnpovpyeitor amd ta poptia Q Kot d.

Movaodes 6
Avtikabiotovpe to NAekTpikd @optio g mov Ppioketor 6to onueio B pe éva apvntikd onpeloxo
NAekTpikd eoptio ', 160 Katd amdAvtn Tiun pe to Q.
Noa vroloyicete :
A3) Tig TéG TOL MAEKTPIKOD duvapkoy oto onueio I' kot A TOV NAEKTPOOTOTIKOD TESGIOV OV
onuovpyeitan amd ta dvo eoptia Q kol q’, Kabdg Kot T 010Ppopd SLVOUIKOD Var.

Movaodeg 7
A4) v évtaon Tov NAEKTPOSTATIKOD TESIOV OV dnpovpyeitat amd ta optia Q kot q” 6to onueio
I.

Movaodes 6

2

Aivovtar ) niextpicn otabepd k= 9-10° NTT , 70 Poptio Q = 2 uC kou n amdéctaon r = 30 cm.



OEMA A 15327

A
AxAovnto onuetokd eoptio mnyn Q1 = 6 uC, dnovpyei '{/
NAeKTPIKO TEdT0.
Al) No mpocdopicete v £€vioon TOV MAEKTPIKOD e -----\:\-" B
nediov (pétpo kat KatevBuvon ) Kabmg Kot To SLVOULIKO Q
TOV, 6T0 oNueio A mov améyet 3 CM awd TO NAEKTPIKO QOPTIO TNYN.
Movaodeg 6

21 ovvéyela tomobeteitol 6to onueio B mov anéyer 5 cm and to poptio Qi, éva devTEPO onpelokd
niektpikd eoptio Q2 = - 5 uC. To tpiymwvo mov oynuatilovv ta onueia A, B kot 1o goptio Qg elvan
opBoydvio oto A. Na vroloyicete :
A2) v nAekTpikn duvoun aAinienidpaocng neta&d tmv 6vo poptiov (LETPo Kot katevBuvon),

Movadeg 5
A3) 10 SLVOIKO TOV NAEKTPIKOV TESIOL GTO oNuEio A,

MovaodegT
A4) 10 £pyo g dvvaung Tov NAekTpkoy mediov yia va petopepbel dokipactikd eoptio g = 1uC
and to A 610 Amepo.

Movaodeg 7
Afveton  nhextpikh otadepd k= 9-10° N-m?/C?



OGEMA A 15329

AvOo axAOVNTO QOpTIGHEVA HiKpA oeatpidte A kot B pe niextpikd eoptia Qa = 16 g kan Qg = (
avtictoyo (0ov g apvnTIKO NAEKTPIKO @opTio), améyovy peta&d tovg d = 2 cm. Av 1 nAeKTpIKY

dvvaun pe v omoia aAiniemidpovv €xel pétpo 360 N, va vroloyicete:

A1) 10 NAeKTPIKO POPTio TOL GPaIPLdiov A,

Movadeg 5
A2) 10 PETPO NG £VIOOTC TOV NAEKTPIKOL TEGIOV GTO HEGO TOV EVOVYPOUUOD TUNUATOG TOV TOL
ouvvoéel (onueio M),

Movaodes 6
A3) 10 nhextpkd dvvapikd og onueio I' g evbeiag mov opilovv Ta ceapidia, 6oL 1 £VTAGN TOV
nAektpikod mediov eivar undév,

Movaoec 8
A4) 10 épyo mov ypetdleTon Yo va petakivnOel Eva dokipactikd NAeKTpkd @optio ¢ = 1 puC amd to
onueio I' oto onueio M.

Movaoseg 6

N-m?
CZ

Aiveton n nhektpiky otadepd, k= 9-10°



OEMA A 15332

Q A B
emmemnennenneanes @ oo frommeanenneanes -
< > (8)
3cm

‘Eva axivnro onpetoxd niektpikd eoptio Q = + 4 uC, 6nwg gaiverol 6To mopamavem
oynua, ONovpyel yopm tov NAeKTpIKO medio. 'Eva onueio A méve oty gvbeia &,
Bpioketan o€ amdotacn 3 ¢M and 1o eoptio Q.
A1) No vmoAoyicete v £€vioon Kol TO OLVOUIKO TOL MNAEKTPIKOL TESIOL, TOL
dnuovpyet 10 poprtio Q, oo onueio A.
Movades 6
210 onpeio A tomoBeteitan Oetikd onuelako niektpikd eoptio g =+ 2 puC.
A2) No vroloyicete T0 HETPO TG NAEKTPIKNG duVaUNG oL B dexTel To popTio ] .
Movadeg 6
A3) Edv 1o épyo g dvvaung mov 6éxetor o @optio g amd T0 NAEKTPIKO medio, KTl
™ petaxivinon tov amd 1o onueio A oe éva dAro onueio B, 6mwg eaivetar oto
TopaTave oynua, gival 1,6 J, va vwodoyicete T Ty Tov duvapkol tov Tediov 6To
onueio B.
Movadeg 7
A4) No vroroyicete v andctact tov onueiov B amd 1o niektpikd poptio Q.
Movades 6

N-m?
CZ

Aivetar 1 Ty ¢ nhekTpikng otabepac k = 9-10°



OEMA A 15345

Axivnto onuelokd NAeKTpKd @optio Q dnuovpyel yOpw® TOL NAEKTPOCTUTIKO Tedi0. Xe
onueio A tov mediov avtov, to pETpo g évtaong sivar 2 N/C kot 1 T Tov dSuvautkoH
gtvan- 6 V.

A1) No mopactioete o€ £va oYNIo T0 NAEKTPIKO PopTio Q Kot To onueio A Kot KatodHTY Vo
OYEOLAGETE TO SLAVLGLA TNG EVTIOGTG TOL NAEKTPOGTATIKOD TEdIOV GTO GNUEID0 QVTO.

Movaodec 5
A2) Na vroloyicete TV amdoTooN Fa TOL onueiov A amd 1o onuelokd goptio Q Kabdg Kot

™ T TOV NAEKTPIKOL poptiov Q.

Movadeg 9
A3) Na vroloyicete ) T T0L duvapkol og €vo GAAo onueio B Tov niextpikov mediov,
10 omoio améyelt 6 M amd 10 Q.

Movadeg 5
‘Eva. dAAo onpetokd goptio g = -1 NC petaxweiton amd 1o onueio A oto onueio B tov
NAEKTPIKOD TTENTOV.
A4) No voAoyiceTe T0 £pyo TG NAEKTPIKNG OVUVOUNG TOV TEGIOV KATd TN LETAKIVIION OLTH.

Movadeg 6

2

m ka6t 1nC=10°C.

CZ

Aivovtot: n nhektpikn otofepd k= 9-10° N



OEMA A 15353
Abo axivnta onuelokd copoto pe Oetikd niektpikd goptia, g, =4uC ko g, =1pC Ppiokovron
og amoctacn I =3m.
A1) No Bpeite To pHETPO TNG SVVOUNG TOV AGKEL TO £VOL GO GTO GAAO.

Movaodeg 5
A2) No vmoloyiceTe T T TOV SLVOUIKOD TOV NAEKTPIKOV TTEGTIOL TOV OMUIOVPYEITOL AT TOL OVO
eoptia o€ onpeio A mov Bpioketar 6to vOVYpapO TUUO HE AKPa To OVO PopTio. KOl ameEyel 2m
and 10 Q.

Movadodeg 6
A3) Na vroAoyicete T dtapopd dvvapkod Va- Vi petaéd tov onueiov A ko B, 6nov B givat
onueio g evbeiag mov opilovv Ta 6V0 Poptio Ko améyelt 6M amd To ¢ kot 3M omd to .

Movadeg 6
A4) No. amodei&ete 01 av tomobetOel Eva Tpito onuelokd ochpo pe apyntikd Poptio ( eite oto A
eite oto B 101€ B0 aokel duvapelg pe ica HETPa oTa GAAL OO POPTICUEVO COUOTO LE OPTi O Kot
O2- Av 10 copatido pe eoptio g déxeTon HOVO TIC NAEKTPIKES dvvapelg amd To dAla 600 @opTia,
oopponel o Kamowa amd Tic 0éceic A N B; Av vau o€ mod ko yoti;

Movadeg 8

o Nm?
C2

Atvetar k=910




OEMA A 15354

Atvovtar 600 onuewokd eoption g, =1pC, g, =-4 nuC, ta onoia Bpickovrar akivnto ce andcToon

Nm?
c?

r =3m. Atveton k =9-10° Na Bpsite:

Al)  Trmv niektpikn dOvoun Tov 0okel T Eva PoPTio 6To GAAO.

Movadeg 6
A2)  To pétpo g éviaong mov dnuovpyei To poptio g, oto onpeio mov PpickeTat To Poptio 0.

Movadeg 6
A3)  To £épyo tng dvvoung tov nAekTpikod mediov Katd ™ petakivnon tov @optiov ¢, amd
Béom mov Ppicketar 6To AmEPO, EVO TO Qp dtatnpeiton aKivno.

Movades 6
A4)  To onueio g gvbeiag mov gvidvel Ta dVO POPTio, 6TO OMOI0 UTOPOVUE VO TOTODETHGOVUE
éva tpito eoptio Kot oVTO VoL 1IGOPPOTEL.

Movaodeg 7



OEMA A 15356

Y 1pila dwdoyikd cvvevbelaxd onueia A, B kol I' Bpiokovrol tpia onpelokd goptiopéva oot

ue niextpucd goptia avtiotoryya: ¢ =4 uC, ¢, =1puC, g, =-1pC. Aivovtar eniong: AB=2m,

Al)

A2)

A3)

BI'=1m, k=9-10° NCTZ . Na Bpeite:
Trv nAektpikn dvvaun mov ackel to poptio J; 6To PopTio 3.
Movades 6
Tn cvvoikn nAektpikn dHvaun Tov ocKEITOL GTO GO TOL EYEL POPTIO T, .
Movaodes 6
To cvvolikd dvvapkod Tov dnpovpyoHv 6to onueio B Ta poptia g; Kot gs.
Movadeg 6

A4)

Tn Ty Kou 1o €idog evag dArlov @optiov 0z’, T0 omoio Ba AVTIKATAGTNOEL TO O3, £TCL MOTE
70 (2, va 1ooppomnet 6to onpeio B. To poptio ; eivor otabepd ot Béon A.

Movadeg 7



OEMA A 15362

Abo onuetokd miextpwcd eoptio ¢ =2 pC, g, =-1puC PBpiokoviar ce omdotacn r=3m.

2
Aiveton k =9-10° Nn; :
C
Al)  Na Bpeite v nAekTpikn SHVOUN TOV OVATTOCCETAL OVAUESH GTO dVO NAEKTPIKG POPTICL.

Movadeg 6
A2)  No vroloyicete 10 SVVAIIKO 6TO HECO TNE OTOCTAUOTS TOV 600 NAEKTPIKOV QOPTI®V.

Movades 6
A3)  Na npocdiopicete 10 oNeio X ToV LOVYPAUUOV TUALOTOG TOV GVVIEEL TO, FVO POPTiD, GTO
omoio undevileTat T0 SLVOLIKO.

Movadeg 7
A4)  No vroloyicete 10 HETPO NG EVTAONC TOL NAEKTPIKOL TEdiOv 6T0 onueio X.

Movadeg 6



OEMA A 15367

X’ A B A
L] | L]
Q1 Q2

L o

[Tave oe pio gvbeia Ppickovrar ta onueia A, B, I, A, énwg @aivetar oto oynuo. Alvovtal ot
anootdoelg (AB) = (BA) = 6 cm xou (BI) = 1,2 cm. Zta onueic B xou A egivor akAovnta
tomofetnuéva onuetakd niektpikd eoptia Q1 = +1 puC ko Q2 = - 4 uC. swpovpe 611 6TO SNUEiR
A kot I' to nhextpikd medio opeideton pévo ota eoption Qp ko Qp. Afvetar 1 Tiun TG NAEKTPIKNG

N-m?
CZ

otadepag k = 9-10°

Al) Na oyedidoete Vv mAektpikny O6Ovaun mov oaokeitor oto eoptio Q1 oamd to Q2 Ko va

VIOAOYICETE TO HETPO TNG.

Movaodeg 6
A2) No vtoAoyiceTe T0 SLVOUIKO TOV NAEKTPOGTATIKOV TEGiOV 610 onueio I

Movadeg 6
A3) No Bpeite v évtaon tov nAekTpootatikoy mediov 610 onpeio A.

Movaodeg 7

A4) Na vroroyicete ™) dapopd duvaptkod Vira= Vi - Vy.

Movadeg 6



OEMA A 15373

Avo cpapida A, B apentéwv dtaotdcewv Exovv niextpikd eoptio Qa = +1 uC ko Qg = —4 nC
avtiototya. Ta ceapidia eivol otepempéva axivnta oe amdctocn 6 €M, to éva omd T0 GAAO.
Ovoudlovpe M 1o péco tov gvbuypappov Tppatog AB kot emiong divetan n niekTpikn otabepd
k= 9-10°Nm%C?
A1) Na oyedidoete To 00 opapidia, KaBOS Kot TNV NAEKTPIKT SVVAUN TOL OCKEITOL 6TO GQAPIdLO
B a6 1o opapidio A. Na vroroyicete 1o pétpo TG SOVOUNG AVTNAG.

Movaodes 6
A2) No vroloyicete 610 onueio M 1o SuVopKO TOv NAEKTPIKOD TEdiOV TOV dNUIoVPYEiTaL amd To.
eoptia Qa kot Qp.

Movaodes 6
A3) No vToAoYIGETE TO PUETPO KO VO GYESIACETE TO SLAVLGLLO TNG £VIOOT|G TOV NAEKTPIKOD TESIOV
Tov onpovpyeital amd to optio Qa kot Qg 610 onpeio M.

Movaodeg 7
A4) No, vToA0YIGETE TO HETPO KOL VO TPOGILOPIcETE TV KATEVOVLVGT TG NAEKTPIKNG SVVAUNG TOV
Oa aoknbel oe éva cpaipidlo apeAntéwv dnotdcewv, pe eoptio Q = - 2 uC, av avtd tomobetndel
o710 onueio M.

Movadeg 6



OEMA A 15378

Avo onpetokd niektpikd option Q1= 8 puC kot Q2= 2 pC tomobeTovvion ota dkpa A

9N'm2
C2

kot B evBuypdppov tppuatoc AB uikovg AB =r = 0,6 m. Aivetar: k=9-1

A1) No oyedidoete KatdAAnAo oyfua, O6mov va @aivoviol To SlvOCUATO TOV
NAEKTPIKOV SLVAUEDY TOV OVOTTOGCOVTOL AVAUESH 6T dVO NAEKTPIKA Poptia Qg Kot
Q2.

Movadeg 3
A2) No vroloyicete 10 HETPO TNG NAEKTPIKNG SVVOUNG TOV OVOTTUCCETOL OVALEG
ota dVo Niektpikd poptia Q1 kot Q.

Movaodeg 7
A3) No vtoloyicete Tn GUVOAIKT €VTAGT TOV NAEKTPOGTATIKOL mediov 6td péco M
ToV gvBuypdppov tunpatog AB.

Movaoeg 8
A4) TomoBetovpe oto péco M tov gvBuypdupov tunuatog AB, éva dokipaotikd
NAEKTPIKO QopTio g = 110 C. Na VIOAOYICETE TO HETPO TNG GLVOAIKTG SUVOUNG TTOV
déxetar To SOKIUAGTIKO NAEKTPIKO Qoptio g, amd ta nAekTpikd eoptio Q1 kot Qo.

Movaodeg 7



Avo onuetaxd nAektpikd @optio Q1 = 12 uC xow Q2 = - 3 puC rtomobetovvTon

avtiotorya oto onuein A xou B evbeioag (€) 0nwg aivetar 610 TOPAKAT® GYNUO.

2
Aivovta: AB=r =3cm ko k=9-10° N r2n )
th (a
* * ° >
A I B ()

A1) No vroroyicete 10 HETPO TNG NAEKTPIKNG dVVAUNG TOV OVATTOGGETOL OVALEGQ
oto 000 NAeKTPIKA poptia Q1 kot Q.

Movaddeg 6
A2) No vroloyicete T0 SuVOUIKO TOV NAEKTPIKOD TTEGIOV TOL dMPOVPYEITAL AT TO
niektpikd eoptia Q1 kot Q2010 péso M tov gvBuypdppov Tunpatog AB.

Movadeg 6
TomoBetodpe ot0 péco M tov evbuypdupov tuiuatog AB, éva SoKIPAGTIKO
nAekTpikd goptio = -2 uC.
A3) Na Bpeite 10 épyo g dOvaung mov d€XETAL TO SOKIHLAGTIKO POopTio g amd TO
niektpikd medio tov Q1 ko Q2 katd v petakivnorn tov and to onueio M oto
amepo.

Movaddeg 6
A4) Na Bpeite og mo16 onpeio X g vbeiag () ko 0e&1d Tov onpeiov B, undevileton
N évtacn Tov MAEKTPIKOL mediov, mov Omuovpyeitor amd  To MAEKTPIKA
eoptio Q1 kar Qo.

Movadeg 7



OEMA A 15386

Abo Oetikd omuewakd mAektpucd _@ I @ _________
poptia. g1 = 3:10° C «ot A B
G = 27-10° C PBpiokovron

avtiotorya ota dkpa A ko B gvbuypdupov tpuquatog AB, 0nm¢ eaivetor oto duthavo oynuo. Ta
NAeKTPIKA Qoptia gp kot 2 anéyovv ueta&d tovg 2 cm. Aiveton n otabepd tov vopov tov Coulomb

N-m?
k= 9-10° -

A1) Na oyedldoete 10 O1AVLGHO TNG £VTAOTG TOL NAEKTPIKOD TESIOL TOV NAEKTPIKAOV QOPTiOV (1
Kal g2 610 pé€co I tov gvbuypdppov Tuqpatog AB kot va vmoloyicete 1o HETPO TG,

Movaoseg 8
A2) No mpocdiopioete to onueio A g gubeiog mdve oy omoia Bpickovtol o onpeio A kot B,
OOV 1M £VTOGT TOL NAEKTPIKOV TEdIOV TV C1 Kot G fvart undév.

Movaoeg 7
210 onpeio I' Tomofetovpe apvnTikd onuetakd niektpikd optio = —2-102C.
A3) No oyedldoete 10 SAvuGHa TNG SVVOUNG OV ACKEITAL GTO NAEKTPIKO PopTio g amd To TMEdio
TOV (1 KO g2 KOt VoL VTOAOYIGETE TO HETPO TNG.

Movaoeg 5
To dvvaukd oto onueio A Ady® tov MAeKTpKoD Tediov TV O kot Gy eivor Va = 21,6 KkV.
Metagpépo 10 @optio  amd to onueio A ce Kamowo onueio Z 6mov to SVVOUIKO AOY® TOL
NAekTpiKov wediov TV g Ko gy ivon Vz = 25,6 kV.
A4) No vroAoyicete 10 €pyo TG OVVOUNG OV OEYXETAL TO NAEKTPIKO QopTio [ omd TO NAEKTPIKO
nedio TV gp Ko gp Kotd TNV peTakivnon aut.

Movaoeg 5



OEMA A 15447

Avo axivnta onpetakd niextpikd goptia ¢ = 20uC ko g2 = -80 puC Bpickovtor otig Bécelg A ko B
avtiotoryo. Ta goptia anéyovv peta&d tovg andotacn r. To cHotnua tov dVvo eoptinv efortiog

™G HETAED TOVE NAEKTPIKNG OAANAETIOpaONG, £XEL OLVOUIKT evEépyela -24 J.

A1) Na vroAoyicete v amodctaon .

Movaodeg 5
A2) No vroloyicete 10 dvvapkd Tov NAEKTPIKOD TEdiov OV dMtovpyodv o 300 PopTia, oTOo
pécov M tov tunpotog AB.

Movadeg 6
A3) Xe meployn mOV LVIAPYEL TO NAEKTPIKO EDIO OV dnuovpyeital and ta optic g Kot Gz, Vo
vroAoyicete 11§ B€oelg dvo onueiov K ko A, maveo oty gvbeia mov evdvel ta dVo Goptio, OTIg
omoieg 10 dSuvouko givor Unodév.

Movaodeg 7
Ye pio amd avtég Tig 0vo Oéoelg (oto onueio K 1 A) mov Ppioketon mo pokpid and 10 0O,

TomoHeTOVE OPVNTIKO SOKIUACTIKO POPTio J.

A4) No aitioAoynoete ov 10 @optio g o mapapeivel akivnto 1 av Bo kivnbei kol mpog moia
Katevbvvon).

Movadeg 7



OEMA A 15453

Avo onuetokd goptio g1 = +2uC kou gp =+ 18uC Ppiokovion avtictoro otig BEcelg
A xat B gvBuypdppov tpfpatoc AB = 16 cm. ( Aiveton k =9-10° N.m?/C?)
A1) Na vroAoyicete TNV £VTact TOV NAEKTPIKOV TEGIOV TV 000 PopTivV cg onpeio X
10V gVOLYPAIOV TUAHATOG TTOVL OmEYEL 4Cm amd To A.

Movades 6
A2) No vrohoyicete 10 Suvapkd Tov NAEKTPIKOD TESIOV 6TO onuEio X.

Movades 6
A3) 10 S1GypOpLLO TOPLGTAVETOL 1|
T TOV SLVOULKOV 6TO EVOVYPOLLLO
tunpa AB cuvaptioetl T andoTaong

I am6 to A. Na eEnynoete yati 6to

onueio X tov vbuypdppov TuRHATOg
AB éva Betikd poptio (vobepa) g =
+1uC €xer v eAdyoTn SLVOLIKY

eVEpYELOL.

Movaoes 6

r (m)

1
I
1
Ad) O pabnmge ddPace oe ua |
1
1
16T0GEAId0 6TO StadikTvo 0Tl «OTav o om  o0oi om0 o1 o2 on

QEPOVUE €VO OOKIHOOTIKO (optio

péca oe éva MAEKTPKO medio Kot o€ KAmowo BEomn 1o optio g £xel ™MV EAd(IOTN
duvapukn evépyswn Kot givor kKo okivto tOte avtd dgv mpoOkeltor vo. KuvnOet
avBopuntay. Aflomolidviag TV amdvinon mov Odcate o100 epaTnUa A.l va

OKOLOAOYNGETE KT TOGO 1 TPpOoNyoOUEVN TpOTaoT givorl Bdoiun.

Movaodeg 7



OEMA A 15459

e éva onueio A, mov améyel andotacn I and akivinto Oetikd onuelokd @optio Q, n évraon tov
NAeKTPIKOD TESIOV TOL Snpovpyei To poptio Q &xet Ty Ea = 36 10° N/C.
A1) No oyed14oeTe TIG SOUVOUIKEG YPUUUEG TOV NAEKTPIKOL TtEdiov Tov @optiov Q kot va vroAoyicete
TN dvvaun mov o deytel onuelako eoptio g = 10° C, av 1o tomofeTicovE GTO onueio A.

Movaodes 6
A2) Na vmoAoyioete tn T tov @optiov Q To omoio dnuiovpyel to medio, av yvopilete OTL TO
Suvapkd oto onueio A givon Vo= 36.10°V .

Movadeg 6
A3) To goptio q petaxwveitor and tn 0éon A otn 0éon B, 1 onoia anéyet katd r” =2 r omd 1o Q. Na
VIOAOYIoETE TN TIUN TG dVVAUNG OV d€xeTan To g ot véa BEon B amd to nhektpikod medio.

Movadodes 6
A4) Noa vroloyicete To £pyo TG SVVOUNG TOV NAEKTPIKOV TTEGIOV KOTA TN HETOPOPE TOv J and T0 A
oto B.

Movadeg 7
Afveton 1 T e otabepéc k = 9 10° Nm?%/CA



OEMA A 15512

Abo oxivnta onpetakd optio Q = —12-10° C ko

Q,= —4-10° C Bpiockovtor oto onueio A kot B gvog

o>
-
ow

evBuypappov Tuqpotoc AB pe pikog AB =4 m. Meta&oy Q Q
1 2

TV PopTiwV TapeUPAALeETOL 0EPAG.

A1) Na Bpeite 0 LéETPO TS NAEKTPIKNG Svvaung mov ackeitat petasd tov eoptiov Q, kot Q,.

Movaodes 6
A2) No voAoyicete TN TN ToV dVVOULKOD TOL NAEKTPIKOD Ttediov oto onueio I' Tov gvBHypappov
tunuatog AB av (AT) = 3(I'B).

Movadeg 6
A3) No vroloyicete TV évioom Tov Tediov TV 600 Qoptiny oto onueio I

Movadeg 7
A4) No voloyicete To €pyo g dVVAUNG TOL TEGIOV Yo TNV UETAPOPA EVOG OOKILACTIKOD (OPTIOn
g =2 uC ano6 to onueio I' oto dmeipo.

Movadeg 6

N-m?
CZ

Aidetanrm Ty ¢ nhextpicnic  otadepdc otov aépo. k= 9- 10°



OEMA A 15515

Axivnto onuewokd optio Q onuovpyel Yopw tov niektpikd medio. 'Eva onueio A tov mediov
anéyel andotacrn r =0,3m and to poptio avtd. H tiun tov duvapkod Tov NAEKTPIKOL TEdiov 6T
onueio A etvar V, =300V .
A1) No Bpeite 10 poptio Q.

Movaddeg 6
A2) No vToloyiceTe T0 HETPO TNG EVTAGTG TOL NAEKTPIKOV TESIOV 6TO A.

Movaddes 6
A3) 10 onueio A tomoBetsiton onpetakd OeTikd @optio q=10"°C . To niekTpikd @optio q
petaxwveiton and 10 onueio A oe évo GAlo onueio B tov mediov. Katd ) petakivon avtm
nopdyetar pyo omd T dHvapn Tov nhektpikov nediov W, = 15-10° J . Na Bpeite t drapopd
dvvapkov V, —Vg .

Movadeg 6
A4) Av F, eivor 1o pétpo g dvvaung mov déyetat 1o goptio  Otav Ppicketor oto onpeio A,

kou Fy to pétpo tng ddvaung mov déxeton 1o @optio q Otav Ppioketor oto onueio B va

; . F
vroloyicete 10 Aoyo —2.

B
Movadeg 7
Nm?

c?

Aidstonn T TS NAekTpikng otabepdc otov agpa K =9-10°



OEMA A 15520

AVO TOAD UIKPA NAEKTPIKA POPTICUEVA GOUPidLa, e MAEKTPIKA

eoptia Qp = +2 puC kot Q, avtictoyya, eival akivnra whveo oe AT B (¢
povetikd oploévtio ddmedo, ota onueia A kot B énwg gaivetat Ql@' ------
0710 SwAavd oynua.. To QOpPTIGHEVE GPAIPIdN ATEXOVY UETOED
toug I =90 cm. To dvvoutkd Tov GLVOAIKOD NAEKTPIKOD TTEIOV
Tov dNUovpyovv T dVo @optia eivar undév oe onueio I, to
omoio PBpioketal 6to eomTEPKO TOL gVOVYpPAUOL TURHaTOG AB.
Atveton n amodctaon AT = r; = 30 cm. (Oewpodpe to NAEKTPIKA
QOPTICUEVO GOOLPIOLOL GOV GNUELOKEL).
A1) Na npocdiopicete 10 nhektpikd poptio Qo (Tiun Ko TpOSTLO).
Movaoeg 6

A2) No vohoyicete v évtaon E., Tov niektpikov nediov oto onueio I'.

Movaoeg 7
210 onueio I' TomoBetovpe €va onuetokd niektpucd goptio q = - 2 puC, evod ta Q1, Q2 dtutnpovvian
axtvnra.
A3) Na vrodoyicete ) dbvaun F mov déxetat to goptio 0, 0md T0 GLVOAKS NAEKTPIKO TEdi0 OV
dnuovpyovv ta poption Qg kot Qo.

Movaodeg 5
A4) No Bpeite to £pyo g SHVOUNG TOL NAEKTPIKOV TEdIOV KATA TNV HETaKIVOT TOV Qoptiov ( arnd
1o onueio I' oto péso M tov gvBuypappov tunpotoc (AB).

Movaodeg 7

N-m?
c:

Afveton  nAektpiky otabepd: k = 9-10°



OEMA A
15521

N
Opoyevég nhektpikd medio €xel €viaon UETPOL E:8-1056. E

Ye évo onuelo A tov mediov avTOV, TOL TOPICTAVETAL GTO

\ 4

Y

oumhavd oynua, TomofeTOVUE OKIVITO £VOL OTUELOKO NAEKTPIKO

eoptio Q. Tote, og éva onueio I' g SLVOUIKNAG YPOUUNAG TOV

Y

apykov mediov mov mEPVAEL amd To A, o€ omdoTOON

Y

(AT) =1 = 30 cm and to A kot o€ katevBvvon avtifetn pe ™

-] 4
—--t--1--0>
A 4

—

QOPA NG OLVOUKNG YPUUUNG, OGS QOIVETOL KOl GTO GYNLLKL, 1|

|

€VIOOT TOL GULVOAIKOD TMAEKTPIKOD 7EdIOV TOL TPOKVLATEL,
unodeviletat. (Oswpodpe 6t 1 Vmapén Tov @optiov Q dev
emnpealel MV Katavour @optiov mov OMpovpyel T0 OpOYEVES
NAEKTPIKO TESTO)
A1) Na mpocdiopicete 10 nhektpikd poptio Q.

Movadeg 8
A2) Na Bpeite v €vtaon ToV GLVOMKOV NAEKTPIKOL eEdiov 610 HEco A Tov gVBVLYPAULOL
tunpatog (Al).

Movaodes 8
Kdamowa otrypn xotopyodue to opoyevég NAEKTPIKO medio. Ltn cLvEXEWD TOTOHETOVUE GTO
onueio A, éva onpetokd niextpikd eoptio g = - 10 pC.
A3) No vrohoyicete t0 €pyo g OOvoung mov d€yetal To MAEKTPIKO @optio (, and TO
NAekTpKd medio mov dmpovpyel 10 poptio Q, katd TN petaxivnon tov eoptiov  amd TO
onueio A oto onpeio I'.

Movadeg 9

N-m?
c?

Aiveton 1 nAektpiky otabepd: kK = 9-10°



OEMA A 15534

"Eva axivnto onuetoxd niektpikd poptio Q = -10 puC Bpiokerar o onueio A gubeiag (€) kot améyet

0,1 m and éva dAlo onueio B tng dwog gubeiag. 1o onueio B tomobetodpe éva dokipaotikd

N-m?
CZ

onuetokd nhextpicd eoptio g = +1 nC. Aivetor n nhektpiky otodepd: kK = 9-10°

A1) No oyed100€TE KO VO DVTOAOYICETE TNV £VTOGT TOL NAEKTPOGTOTIKOD TEdIOV TOL dMovPYEl TO
niektpcd poptio Q oto onueio B.

Movadeg 5
A2) No oyedidoete kot vo VTOAOYIGETE TN OVVOLTN OV OEYETOL TO SOKIUAGTIKO CNUEWNKO NAEKTPIKO
@optio g, 0tav to tomobeTovpe 6To onueio B.

Movadeg 6
A3) No vToA0yiceTE TO SUVOKO TOV NAEKTPOGTOTIKOD TTEGIOV OV dNUIOVPYEL TO NAEKTPIKO POPTIO
Q oto onueio B, aAAd kot oe onpeio I mov anéyet 0,3 M and to poptio Q.

Movades 8
A4) Noa vroloyicete T0 £pyo TG SVVOUNG TOV OOKEITAL 0O TO NAEKTPOCTATIKO TEGIO TOL POPTiOV
Q o710 SoKIAGTIKO NAEKTPIKO POPTIO [, Yia TN peTakivnor tov g amd to B oto T

Movadeg 6



OEMA A 15542

e éva onueio £ MAEKTPOoTATIKOV TEdIOV, TOV OMUIoVPYEITOL Omd aKivTO CNUEINKO MAEKTPIKO

poptio Q, 10 duvapkd eivar Vs = + 600 V kot 1o pérpo g €vraong eivar B, = 200 % .

Aivovtot: 1 nhektpikn otadepd k= 9- 10° N l;n Kot 0Tt 1 % =1 X
m
Q M 2Q)
«--------- - >

A1) No vroAioyicete TNV amdcToon I' TOL onueiov X amd To NAEKTPIKO PopTtio Q.

Movadodeg 6
A2) Na Bpeite tn Tiun Kot To TPAGNUO TOV NAEKTPIKOL popTiov Q.

Movaodes 6
>10 onpeio X tomobeteitan éva dALo onuelakd niextpikd eoptio Q° 10 omoio JEYETAL AMMGTIKY
duvaun amd to nAektpikd eoptio Q. To nhextpikd poptio Q" cvykpateitar 6to X akivnro.

A3) Na vroAoyicete T T TOL NAEKTPIKOD QopTiov Q°, ®GTE T0 GLVOAIKO SVVOUIKO 6T0 HEGo M
10V gVBVYpappoL TUMHaTOG oL evavel Ta Q kot Q va eivon 6000 V.

Movadeg 7
A4) No Bpeite 10 péTpo Kot T Kotevhovvon g EVIoong ToV NAEKTPIKOD TEGIOV OV dNUtovpyodv o
d00 NAekTPIKA QopTiot 6TO onueio M.

Movaodes 6



OEMA A 15549

Avo akivnto onuetokd niextpika eoptioa Q1 = 3 nC ko Q2 = - 6 nC, Bpickovror aviictoryo ota

onueia A, B g gubeiag XX 6mwg gaivetal oto oynua mov akoiovbel. H andotaon avéipesa oto

2
500 nhextpucd poptio eivor d = 3 cm. Afvetan  nhektpikn otabepd k = 9-10° NCrzn
21 32
e e e e e e e e D .=ttt 04§ _____ X
g NS d T > B

A1) No oyed1doeTe TIG SUVAUEIS TOV OVATTOGGOVTOL AVAUEST, 6T HV0 NAeKTpIKd @option Q1 Kot Q7
KOl GTT] GUVEYELD VAL VTTOAOYIGETE TO HETPO TOVG.

Movadeg 6
A2) Na Bpeite avdpecso oto onueion A ko B, 10 onueio T g gvbeiog XX, émov to dvvapikd tov
NAEKTPIKOV eSOV TV 300 NAEKTPIK®V popTimv Q1 ko Qo unodeviletar.

Movaodeg 7
TonoBetolpe 610 onpeio T éva onpewkd NAEKTPLKS PopTio oL épet poptio q =2 -10° C.
A3) Noa vroroyicete T GUVIGTOUEVT OVVOUN TTOL SEXETOL TO NAEKTPIKO POPTIO [, amd TO NAEKTPIKO
nedio TV 000 NAekTPKOV Qoptinv Q; kot Q.

Movadeg 7
Metaktvodpe o NAEKTPIKO Qoptio  amd 10 onpeio X 610 Anelpo (o€ onueio EKTOG TOL NAEKTPIKOV
7edi0V TV dV0 NAEKTPIKOV QopTimv Q; kat Qo).
A4) No vroloyicete to £pyo g dVVAUNG TTOL OEYETUL TO NAEKTPIKO QOPTio [, 0md TO NAEKTPIKO
nedio TV NAEKTPIKOV popticv Q; kot Qo, Katd Tn petakivnon avti.

Movadeg 5



OEMA A 15552
‘Eva copatidwo etvar axivnro kot eépel nAektpiko goptio Q =4 pC.

A1) Noa vroroyicete Tnv évtaon Kol 10 duvapkd og £va onueio A tov nediov Tov dNUIoVPYEL TO

eoptio Q kot améyel 2 cm omd avto.

Movadeg 6
A2) Xto onueio A tomoBetodue onuelakd @optio g = - 2 NC. No vroAoyicete 10 PETPO NG
dvvaung mov Ba dexbel to onuelakd eoptio amwd To MENO.

Movadeg 6

A3) Xe évo debtepo onueio B, m éviaon tov mediov mov Smuovpyel to @optio Q, eivan
VROTETPATTAGCIO. amd TNV £viacon Tov mediov oto onueio A. No vmoAoyicete to dLVOUIKO GTO
onueio B.

Movadeg 6
A4) T éva tpito onueio I, woydel 6TL T0 £pyo g dHvaung tov mediov yio ™ petakivinon evog
JOKIHOoTIKOD NAeKTPIKOD poptiov g amd 10 A oto I, glvar to piod and 1o £pyo TG dVVAUNG TOV
nedlov yo T petokivnon  tov dov dokipastikod eoptiov q and 10 A oto B. Na Bpeite v
amootocn Tov onueiov I' and ) wnyr| tov mediov.

Movadodeg 7
Afveton  nhextpikh otadepd k = 9-10° N-m?/C? kar 1nC = 10° C.



OEMA A 15554

‘Eva Oetikd onuetokd niektpikd goptio Q = 0,1 pC tomobeteiton axivnto oto
onueio A, 6mwg eaiveton oto mapokdtm oynua. To onueio A améyel ri = 3 cm amd

10 onueio K kot rz = 6 cm amd 1o onueio A. Atveton 6Tt | nAektpikr otabepd eivar:

N.-m?
CZ

k=9-10°

K

r

A A

ra

A1) No vrmoAoyicete 10 UETPO TNG £VTAONG TOL MNAEKTPOSTOTIKOV TESIOL TOL
onpovpyet to nhektpikd goptio Q, ota onueio K xon A.

Movades 8
A2) Na oyediboete To avtioToryo SlovOoUATO TNG £VIOONG TOL NAEKTPOCTUTIKOV
nediov ota onueio K kot A.

Movaodeg 4
A3) Na vroroyicete ) dtapopd duvapkol Via HETaEL Tov onpeiov K kot A.

Movades 6
A4) ‘Eva ALo apvnTikd onuelakd niektpikd @optio = -2 uC petokiveitol amd to
onueio K oto onueio A. Na vmoAoyicete 10 épyo Tng OLVOUNG TOL OEXETAL TO
NAEKTPIKO PopTio [, amd 1O NAEKTPIKO TEGIO TOV NAEKTPIKOL Qoptiov Q, Katd T
petokivnon aut.

Movaodeg 7



OEMA A 15555

"Eva onuetaxkd kot axivinto Oetikd nhektpikd goptio gr = 16 pC Ppiokeron 6to dkpo A
evBuypappov tuquatoc AB kot aokel nhektpikn dvvoun o€ Eva GALO CMUEWNKO Kot
axivnto Betikd mAektpikd @optio ¢ = 1 pC mov Ppioketar oto dkpo B 10U

evbuypappov tpuqpotoc AB. H andotaon AB eivan ion pe 12 cm.

N-m?
C2

Aivetat 6Tt 1 nhekTpikn otodepd k= 9-10°

A1) No kdvete éva oynuo. OOV VoL GOivovTal To NAEKTPIKA POPTIL. Kol 01 NAEKTPIKES
SUVALELS TOV AVOTTOGCOVTAL OVAUEGE TOVG.

Movadeg 4
A2) No vmoloyicete 10 HETPO TNG NAEKTPIKNG OVVOUNG oV d€xeTan kiBe NAEKTPIKO
Qoptio.

Movadeg 8
A3) Av Bewprioete Gav YN TOL NAEKTPIKOV TEGIOV TO POPTIO (1, VAL VTOAOYIGETE TO
LETPO NG £VTOoNG TOL NAEKTPIKOV TTediov oto onpeio B.

Movadeg 5
A4) No oyedidoete 10 didvooua TG £VTaomng Tov NAEKTPLKOD mediov 6to pHéEco M Tov
evBuypappov tunpatog AB kot va vtoloyicete To HETPO TG,

Movadeg 8



O®EMA A 15558

To apvntikd onuetokd Kot akivnto eoptio Q Tov oyNUATOg £XEL - -]|-3 -<
T -2 pC. Anpovpyel yopo tov MAekTpikd medio. o v e :
andotaon I woyvel 6Tt =10 cm. / :
A1) No oyedldoete To SOVOCUOTO TNG £VTAOTNG TOV TESIOL oTa I‘
onueia A kot B kot vo vmroloyicete 10 LETPO TOLG.
Movidec 6 /I
A2) Na Bpeite To duvapukod oto onueio A. S P4
Movaoeg 6
A3) Av oto onueio A tomoBeticovpe dokiuactikd @optio q = -1 uC, va vroroyicete Kol vo
oyedldoete T dVVAUN TOV BEXETOL TO POPTIO OVTO.
Movadeg 6
A4) Metaxkwvoope to poptio g Katd punkog g dwdpoung AB. Na vroroyicete 10 €pyo Tng SUVOUNG

TOV EGTOV Y10 TN HETOKIVNON TOL POopTiov g amd To onueio A oto onueio B.

Movaodeg 7

Afveton n nhextpikh otadepd k= 9-10° Nm?%/C2



OEMA A 15580

Avo onpetaxd niektpikd eoptio O = 2 pC ko O = 8 pC, ovykpatoHVTOL OKAOVITA TAV®
oe opwoviio povotikd odmedo, oto onueic A kot B avtictoyo, oe amdctaon
r =30 cm peta&d tovg,.
A1) No oyedidoete 10 01dvocua TNG £VINCTG TOV GLVOAMKOD NAEKTPIKOV TTESIOL T®V VO
eoptiov 610 pEco M tov evBvYpappov Tunpatog AB kot va vtoloyicete to HETPO NG,
Movaoeg 6
TomoBetovpe oto onueio M éva apvntikd onuelokd niektpikd goptio g =- 2,5 pC.
A2) No 6Yed106€TE TO SIAVVOUO TNG GUVIGTAUEVNG SVVOUNG TTOV OEXETOL TO POPTIO ¢ Kol val
VTOAOYIGETE TO UETPO TNG.
Movaoeg 6
A3) Na mpocdiopicete 10 onueio X eviog tov gvbuypdupov tuquatog AB, oto omoio n
£vToon Tov NAEKTPIKOV Tediov mov opeileTon ota dVo optia O kot O; eivar unodév.
Movaoeg 6
A4) No vroAroyicete t0 €pyo NG OVVAUNG TOV NAEKTPIKOD TESIOL OV UETUKIVI|COVUE TO
NAEKTPIKO QopTio g amd o onueio M uéypt to onueio X.
Movaodeg 7
Na vrofBéoete 6TL PeTaED TOV NAEKTPIK®OV QOPTimV TapepParieTot kevd (a€pag), OmOTE 1
niextpikn otobepd etvan K,y = 9.10° N.m%/C? ot 61t | Topovsia kot kivion Tov Tpitov

@optio g, dev petafairel Ta nAekTpikd media twv akivntov eoptiov O kot 0.





