ATATONIEMA ®YXIKHE B’ AYKEIOY
I'ENIKHX ITATIAEIAX
oto HAEKTPOXTATIKO ITEAIO

©OEMA 1°
e KGOE piIa ano TIGC NAPAKATW NPOTACEIG va BPEITE TN HId CWOTH andvrnon:

1. Avdueoa os dUo onueliakd QopTia, nou anexouv UeTa&u Touc anooTaon r, avanTuooeTal duvaun
Coulomb uetpou F. Av n andoraor) Touc yivel 3r TOTE TO UETPO TNG duvaunc 8a vyivei:

a. 3F

B. 9F
y. F/3
0. F/9

. 270 vouo Tou Coulomb, n oTaBepad k:

. €ival kabapog ap1BuoG.

. €€EapTdaTal yovo ano To oUoTNHA Jovadwyv Nou XpnoiKdonoloUpe

. &xel 070 S.I povadsc Nm?/C2.

. €X€1 TNV id1a TIPM yia popTia nou BpiokovTal €iTE OTOV aépa €iTe OTO VEPO.

o< ™®AaN

3. 3’ eva onueio A, evOG NAeKTpoaTaTikou rnediou, n evracn Tou exel UETPO E,, kal TOMOBETOUUE eKel
gva OoKIuaoTikO QopTio q. Av 010 idI0 onueio TonoBeTnooUUE dAA0 JOKIUAOTIKO POpPTio 4G, TOTE TO
LETPO TNC EVTAONG OTO ONUEIo A:

a. napapével To idlo.

B. dinAaaialeTal.

Y. unodinAaacialerai.

0. TeTpanAacidadeTai.

. O1 BUVAUIKEC YPAUUEC TOU NAEKTPIKOU NedioU EVOC UELOVWUEVOU, ONUEIAKOU, apvNTIKOU QopTiou:
. €Xouv oTadbepn nukvoTnTa.

. £XOUV NUKVOTNTA NMou eAATTWVETAl KABWCS auEaveTal n anodoTacn ano To PpopTio.

. £XOUV (QOpa ano To PpopTio NPoc To Aneipo.

. €ival KaunUAEG PJE NUKVOTNTA Nou au&averal kKabwg nAnoidloupe Npog To PopTio.

o< ™A i

5. Av €va QopTIOUEVO owuaTidlo apebsi eAeuBepo ( U,= 0 ), EVTOC OLOYEVOUC NAEKTPOOTATIKOU
nediou, TOTE auTO:
a. 6a napapeivel akivnTo OTO ONUEIO NOU APEBNKE.
B. 6a kivnBei eubUypapua opala.
y. 8a kivnBei eublypaupa, ogaid eNITAXUVOUEVO.
O. dev pnopoUuEe va NpoBAEWOULE TO €id0C TNG Kivnaong Tou.
(5X5=25 povadeg)



OEMA 2°

A). ZTIGC KOPUPEG evOG opBoywviou kal 1000keAoUG Tpiywvou ABIT( A =90°) BpiokovTal Tpia ioa
kat 'andAuTn Tiun gopTia Qa, Qs kal Qr avTioToixa. Av To HETPO TNG dUvVAPNG NouU JEXETAl TO (POPTIO
Qr and 1o Qa eival Fa kal To gETPO TNG dUvANNG nou d€xeTal To gpopTio Qr and To Qg eival Fg, nd6oog
gival o Aoyog Fa/Fg;

a) F/Fe=1 , B) FW/Fe=v2, v) Fa/Fe=2, 8) Fa/Fs=4 (2 povadeg)
Na dikaloAoyAoETE TNV AnNAvTnNaon odag. (6 povadeq)

B). >& opoyeveg nAekTpikd nedio évraong E agrivoupe eAelBepo ( u,=0 ) &va onuelakd gopTio.
Molo anod Ta NapakdaTw £idn KIVAOEWV Ba EKTEAETEI TO POPTIO;

a. EuBuypappun opgaAd nitaxuvopevn.

B. EuBUypaupun opaAn.

Y. OpaAn KUKAIKA. (2 povadeq)
Na dikaloAoyAoETE TNV ANAvVTNON 0ag. (6 povadeq)

M. Aivetal To napakdTw oxXnua, oTo onoio NAapIoTAveTaAl €va owPa dueAnTEWY diaoTAacswy, Bapoucg B
Kal ayvwoTou QopTiou g, TO OMoio 100pponei alwpoUNEVO O XWPO OMou €KTOGC and To BApuTiko
UNApPXEl KAl OPJOYEVEC NAEKTPOOTATIKO Nedio, JE TN Ppopda TOU OXNUATOG:

a O

E

|

Na BpeiTe To NpdONUO TOU POPTIOU g KAl va UNMOAOYIOETE TNV andAuUTn TIUA TOU O€ oUVAPTNON HE Ta
YVwoTa peyedn E kai B.
(9 povadeq)

OEMA 3°

>Ta onueia A, B kal I piag subeiag BpiokovTal TonoBeTnUEVA Ta onUelaka @opTia Qa=1uC, Qg=-4uC

kal Qr= -1uC, avTioToixa. O1 anooTdoceic Twv onueiwyv ival (Ar) = 3m kai n (BN = 2m.

Na Bpebouv:

a. n duvapn nou aockeital anod 1o Qa oTo Qr (10 povadeg)

B. n ouviogTauévn duvaun oto eopTio Q. (15 povadeg)
Aivetar: k = 9:10° Nm?/C?

OEMA 4°

>TIGC Kopupeg A,B kal I TeTpaywvou ABIA, nAsupdag a=10cm, sival TonoBeTnuéva Tpia onueliaka
@opTia Q;=+2uC, Q,=-2uC kal Q3=+2uC avTioToixa. Na BpeboUv:

a. To nAnBog Twv nAekTpoviwv nou nAgovalouv oTo opTio Q,

B. H évraon Tou nediou OTnNV TETAPTN KOPU®PN A TOU TETPAYWVOU.

y. H dUvaun nou 6a dexOei €éva onuelakd @opTio g=-1mC av TonoBeTnOei oTnv KopuPpn A Kkai n
oTIyMIgia emTaxuvon nou 6a anokTnoel otn 8€on auTtn av n pada Tou sival m=10g.

Aivovtal: k=9-10°Nm?/C2, go=- 1,6-107°C, 2 =1,4 (10+10+5 povadec)



AUgsic BspdTwv Duoikne B’ Aukeiou
Feviknc naideiag

Ofua 1° 15, 2y, 3a, 4B, 5y.

Oépa 2°
B
A).
;
a
A a r
|QA| :|QB| :|Qr| ano6 nubayopeio Oswpnua r? = a’® + a® = 2a®
FA:k—|QA2QF| (1) «xa Fg =k|Q32QF| =k |Qﬁ‘%'(z)
a r 2a
K|0,0:|
F 2
1):2> “L=—9 __ =2 apaowor ival n anavrnon y.
F,  K|0,0|
2a*

B). SwoTn €ival n andvrnon d.
To nedio €ival opoyevéc apa n €vraon ival otabepr) o KAbe onueio Tou. APoU To owlaTidIo dev £XEl
apxikn TaxuTnTa, 6a kivnBei kata Tnv karteuBuvon Tng otabepng duvaung (F=qE) nou 6a Tou

aoknOei, n onoia 6a Tou NpokaAéasl opoiwg oTabepn emTaxuvon (a= F/m).

M. ApoU To cwpaTidio Icopponei aiwpoUpevo, Ba dExeTal NAekTpIkn dUvaun avTiBeTn Tou BApPOUC
Tou, £TOI WOTE N OUVIOTAPEVN TOUG va €ival pndevikn, 6nwg anaitei n ouvenkn 1copponiag ( ZF=0 ).

Opwc, auto onuaivel o1 n dUvapn Tou NAekTpIkoU nediou Ba £xel Ppopa KATAKOPUPN MPOG Ta ENAVW,

apa avTtipponn TngG €vraong E, ouvenwc To QopTio Ba sival apvnTiko. H Tiun Tou npokUnTel eUKoAa

MEOw TNG ouvONKNG Icopponiag:

Zﬁ=6—>B=F—>B=|q|E—>|q|=E



Ofpa 3°

a) AnAf epappoyn Tou vopou Tou Coulomb:

20 g N

(AT) C

B) To popTio Qg Ba dexTei TIG dUVAUEIC MoOU (aivovTal OTO NAPAKATW OXNHA:

=10°N

m?10°C-10°°C
2 9m2

Qa Fa Fr Qs Qr
-4—4—6

YnoAoyiloupe To HETPA TOUG:

2 —6 —6
F= k—|?;|l|3?25| ~9-10° NCT 10 C14210 C _36.10°N
m
2 —6 —6
-2 1 R 4407C20°C _g.g00n

Eneidn ol duvApEIC auTEC €ival oudpPOnNEG, N oUVICTAPEVN TOUG Ba €ival eniong opdpponn K’ auTeG Kal
TO METPO TNG Ba €ival:

Fon=Fa+Fr=45-10>N

Ofua 4°

a) Aoyw Tng KBAvTwang Tou (popTiou Ba IoxUEl N oxEon:

2:10°C
|Q,|=Nlg,| > N= ||§2|| = T610%c -t 25-10"niexp.
A .Ql a B. Q2
a

B, cp r
« A . Q3

Eok

~VE,

Eis

B) =xed1aloupe TIC EVTACEIC Mou dnuioupyolUvTal oTNV KOpu®rn A, ONW¢ ¢aiverar oTo napandavw
oxnNua kal unoAoyifoupge Ta HETPA TOUG:



Q—21=9-109N 2(:2—2 12 ¢
a 107?m?

E, =K =18-10°N/C

Es=E; yiati Q:=Q5 kai (AA)=(F'A)=a=10cm , dpa kai E3=18-10° N/C

E, iRl 92l g jpenmec ZM

= —=9-10°N/C
e} 20( 2.10?m?

Ta diavuouarta El,E3 eival yera&u Toug kabera. H cuvioTapevn Toug gival d1IAvuoua PETPOU

Eis =\/Ef +E5 =\/2E2 =E1\/§=18\/§-105N/C

, . . , , E

nou oxnuaTilel yovia ¢ PE TIG CUVIOTWOEG EVTATEIG, ONOU £Q® = E—3 =1.
1

Apa @=45°, dnAadn n ouvioTapévn £€xel Tn dielbuvan TnG diaywviou Tou TETPAYWVOU.

SUVENWG- ONWG PaiveTal kAl oTo oxnua- €ivai didvuopa avTippono TnG Ez, apa TeAIKA €XOUME:

Eo.=Eia+E. = E, =E,, ~E, =18y2-10°N/C-9-10°N/C =

= E_, =9(24/2-1)-10°N/C=16,2-10°N/C

H kaTeuBuvar| Tng €ival ogdpponn PE auTr TNG El,s
y) H dUvaun nou B6a dexBei To owparidlo oTnv KopuPr A Ba £xel TIUN

N

= |o|E =10"°C-9(2v2 -1)10° c- 9(2+2 -1)10°N =1620N

Kal gopd avTipponn TnG EvTacng El,S apou €ival apvnTiko.

H eniTtaxuvon nou anokTd sivai:

9(24/2 -1)10°N
a=t_ ( 3) 9(2\/5—1)104m/sz=16,2-104m/32
m 10-10kg




