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ΕΝΔΕΙΚΤΙΚΕΣ  ΑΠΑΝΤΗΣΕΙΣ :   1ο  Κεφάλαιο
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Σωστή απάντηση είναι η γ. Αιτιολόγηση: 
Φέρνοντας σε επαφή τους αγωγούς Α και Β, το αρχικό φορτίου του Α θα μοιραστεί στους 
δύο, αγωγούς. Έτσι ο καθένας θα έχει φορτίο QA=QB=+3Q. Έπειτα, φέρνοντας σε επαφή 
τους αγωγούς QB και QΓ, αυτοί αποκτούν από ίσο φορτίο +2Q. Ισχύει: 
QB +QΓ = +2Q+2Q 
+3Q+QΓ = +4Q 
QΓ = +4Q-3Q 
QΓ = +Q
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ΚΑΛΗ ΕΠΙΤΥΧΙΑ







Ο  καθηγητής 
Ράγκος Ιωάννης
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Ta va wopponei to poprio q (to onoio uodéroupe ot eivar JeTkd), Ja npénet n
ouviaTapévn wv Sio Suvdyewy Tou Séxetat va eiva ion ue unsev, SnAadh ot Sio
Suvdipets va elva aviidetes (ibta Sebduvang, i610u pETpoU Kat aveidetng popdc).
Auté propel va oupBel évo drav o goprio Bpioketar aviucoa ota o optia Qx
Kat Q Kat pdAoTar EKTOG TOU GO TOU EUDYDAUNOY TUIHATOS, Ao’ OTO OKE(D
Quté Sev gaiverat va eivat (510U pETpou! DUTIKG, ANOPPITTOVYE TG MEPUTLHITEL
Kat 6 apol brws Gaiveral Kat oTo EnGuEVo oxiiua, ot 6o Suviers Tou aokovvTaL
910 oprio q Elvar opGPPONES OMOTE N GUVITTaNEVI ToUs eV Eiva ion HE HNBEV.
Onére oworr andvinon elvat n 8.
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Zwoth anavinon: B

AwttoAdynon: Napatnpolpe 6t n odaipa elvat apvntika
opTiopévn, enopévwg Ba £xet rAedvaca NAEKTpOViwY,
unohoyiZoupe Aotrdv To TARBOG N Twv NAEKTPOViWY Tou ExeL
anopdhet:

AQ=Q’ -Q=-1,6:10"-(-6,4-10°)=4,8-10° C

A
£Q=N-|q,| = N:q—Q = N=3-10" nAektpovia.
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i)
ii)

Iwoth pétaon: B

AttioAéynan: To opBoyvio Tpiywvo ivat 10ookeAég AB=AT=r
Npw TV enadr Twv 800 odapdy To PETPO TG SOVAUNG
Coulomb petagd Twv opatplv Ba eivat:

1230
- =18N 1)

Fag=K
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Metd v enadr ot 560 bpoteg oaipes Ba anoktioouy T
{610 $optio Qu Kt Qg (emErdA Exouv TV iBlat aktivar). Enetdry
0 0UTTNHA TwY 500 GHaLPWV Eivat HOVWHEVO, WOXVEL N ApXH)
Awtiipnong Gopriou:

Apat: Qu+Qe=Qu+Qs=Qu +Qe= Q+3Q= 2Qx=4Q= Qu=Qs=2Q

AT6 uBaydpELo BepNU OTO TiywVo ABT (oYUl :
BIP=AB’+AI"=BI"= r’+r’= BI'=2r’
H véa §vapn Coulomb petagy twv dpoptiwy Ba eivan:

120201 _ ¢
2r2 =@

AT (1) kaut (2) korahyoupe 6t Fy=12N

Fu=
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A. O1 EIKOVEG TIOU QVATIAPIGTOOV 0BG TN CUNTIEPIPOPG TOU NAEKTPIKOU EKKPEHOUS €ival oI
EIKOVEG G Kall V. TO NAEKTPIKO EKKPEWEG MGG TAPOGOPE! GV £V OGO EIval NAEKTPIOUEVD pET
Mg £AENG TOU aTIG TO QOPTIONEVO GVIIKEINEVO KAl TTGPOUCIGZe! TNV 1310 OUTIEPIGOPG €iTE T
O €ival QOPTIOEVO BETIK EiTe apvnTIKd.
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L.—JH owoTn amavinon eivar: &
AmioAdynon

Ta oroixeia Bev emapkoly, KaBig Bev YVwpIoupe TNV OxéoN TwV NAEKTPOVILWY TIOU
AMOpEVOUY e Tal NAEKTPOVIG TTOU GTIGITOUVTAI GOTE N OQaipal Va €lval NAEKTPIKG 0UBETEP

(Biapopd NAEKTPOVILY - TIpWTOViwY)
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o—

Emeidi 10 goprio g A B elval 10 i amd autd Tiou efye TPV T emragr g pe T T,
a6 10 véo Tou Coulomb TrpoKkUTTe! 611 N BGvapn 8a ival N pior,
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1.
Orav mAnoiGloupe TV 2 TAGka oV BN TpocapTuévn TAdka N évBeiEn Tou
BUvap6pETPOU QUEGVETal, BNAGBA N SOV PETAED Twy TAGKG@V Eivall EAKTIKI, Gpat Ta popTia

Toug £xouv avTiBETo TPGONUO.
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Ambotaon perags wv | HAeKTpikd d0vapn (N)
TAaKbY (cm)
2 36
3 161
4 089
5 057
6 042
7 029
8 022
9 0.18
10 0.15
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3.
6T TOUNGYIGTOV pia T Tig B0 TIAGKES £XEl QOpTIO OC, Gpa T0 BUVAHOLETPO HETPG: T

Bapog TG avapmuévng TAdKag. ETreidi] 6pwg Kapia amd Tig 500 TAdKe Gev aAAnAETISPG
JE T0 NAEKTPIKG EKKPEEG OUUTIEQIVOULIE OTi EIVal Kall Ol 2 AQBPTIOTEG.
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4.
AToBEigape 1150 6T 01 TAGKE EiYav apxIKd ETEpOOTIG QopTia. AGOU ETA TV ETTagr] ToUg
10 GUVOAIKG GopTio pNBeviCeTai, oupTTEpaivoUpE £TTi AoV 6TI Ta Gopria Toug firav.
aviiBera, SnA.

4 ="92
Apa n appoyr] Tou vopoU Tou Coulomb TPV TV ETTAQH TwV TAGKY Biver:

2 (e
=lail 7 =l = 04uc=

4 = +0.44C ,q; = —0.4uC
= il
\qy = —04uC, q;

191921 Ia. |
W8 o = el =gy

F=k

+0.4uC
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A, Av umoBégoupE 6T N KdB Opaipa apXIKG EiXe QOPTIO Q, O TIHEG TTOU TIpETE Vel
GUpTTANPWBOLY ToV Trivaka @aivovTal TapaKdrw

TIVOHEVO ToU QOpTIoU Twv T@aIpGV (arb.) | AGvapn peTagl Twv ogaipwy (MN)
aana’ 584
(QQ)/2 1 G712 2,72
(qa)4 i 24 1,49
(@a)81 %8 [ 068

A.2. To BIdypajpa TIoU QVTIGTOIXE! OTIG HETPTEIS AUTEG BiveTal akoAoGBwG:
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To pérpo TG nAekTpIKrG Buvapng F pe Ty ommoia aMnAemBpolv 500 gopTiopéves opaipes
£ival avdAOyO TOU YIVOREVOU TWV QOPTIWY TOUG yia BEBOMEVN ATToOTaoN.

A.3. O1 0@aipeg, KATd T GPTION TOUG, GTIOKTOUV OHBCNHA POPTIa Kal KTA GUVETEI Of
BUVGHIEIS Eival aTTWOTIKEG.

A.4. To oupTTEPOYIA @. Eival AGBOG GTTG TIPOKGTITEI ATT6 TN YPAQIKH TTapdoTaon.

To B. ival AavBaopévo Ao éxoupe 6T via améoTacn 18 cm n T g Sovapng elval katd
TIOAU pikp6TEPN Twv 2 MN.

To oupTiépaopa Y. Eival GWOT6 AYol AT To Bidypapua uToAoyifoupe oTi ot 12 cm
avnioToixel pia Tipr Bovapng mepimou 1 mN.

To oupmEpaopa 8. eivan AGBOG agou, av ka0 Zedyog PGV aM6oTaon - Sivapng gaiveral
6T QVTIOTOIKE O ONEID TG KAUTIUANG Trou XGpage 0 HaBNTrG, Eival aBUVATOV val 10XUE!
GQOU Ol aKTIVES Twy CEaIPWY Eival 19MM. ITV TpAyPATIKOTTA N TPOEKTAoH ToU
YPUQIHaTOG Ba EMPETTE Va PNV EMEKTEIVETaI OE TijIéG GMOOTAON PIKPOTEPES Twv 2 X 19mm =
38mm.
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A. Tia va UETATPQTIEl O€ 16V TO GTOHO TOU GOBECTOU TIPEMEI va TIPOOQePBEi evépyeia aTa
NAEKTPOVIG TOU, WOTE VG PTTOPECOUV VO UTIEQVIKAGOUV TNV EAEN Tou TIUPAva Kai va
EYKATaAEIYOUV T0 GToHo (e TPIB, €miGpaon akmvoBoAiag, KTA.).

o “ - o 3210718
B. Ta mpwiévia oTov Tupriva Tou aoeoTiou sivar; T51o =

aoBeotiou Ba éxel emiong 20 NAeKTPOVIA.

20, Gpa 1o (ouBETEPO) dToHO TOU

. O apiBGS TwV TPWTOViWY ToU TIUpAVa Tou GOBETIo Trapapével o iBiog Kal oTg SUo
MEPITTQIOEIS.  H QOPTION TWV OWATWY YIVETAI HE HETAPOPG NAEKTPOVILY. Ta TIpWTOVIA Bev
MTTOPOUY VG PETAKIVNBOUV €0KOAG viaTi EXOUV pEYGAn pdda kai emmAéov Bpiokovral
TQYIBEUYIEVGL OTO ECWTEPIKO TWV TTUPHAVOY TWV ATONWV.

To 16V T0U GOBEGTIOU EXEI BETIKO QOPTIO, TIoU GNpaivel 6 £Xel ATTORAAE! NAEKTPOVIA. H Tipi] Tou

Goprio T0U 16VT0G eivan fon i TV TIU T0U Gopriou 2 TpWTOViwY, agod: 221 = 2. OTore 10

16V Tou aoBeoTiou BIBETE! 2 TIPWTOVIA TEPICO6TEPA ATI6 T NAEKTPOVIA ToU (1 SUo NAEKTPGVIG
NYOTEQQ aTT6 Tt TIpWITOVIA T0U), Gpat £XE1 18 NAEKTPOVICL.

A. To 16v B £xel GUVOAKO QOpTIO i E TO GOPTIO EVOG TIpWTOVIOU, ETTOEVIS EXEI XATE! éval
MOVO NAEKTPOVIO. KaTd GUVETEI T0 16V B £XEl éval TTapaTaviw NAEKTpOVIO amd 10 16V A, dipa 1
Hada Tou B eivar peyahdtepn ammé autiv Tou A (KATd T PAa £v6g nAEKTpOviou).

E. Emeidii kai Ta 500 16VTa €ival Gopriopéva BETIKA Kal ETOUEVIWG OPGVULG, O BUVGHEIG Trou
aoKnBoUY B £ival aTWOTIKES. Apa Ba KIVBOUY TIPOG QVTIBETEG KATEUBGVOEIG,

ET. H 8Gvapn Coulomb aokeiTar kai oTa 3o gopTiopéva owparidia (Spdon-aviidpacn) kar eivar
aveEGPTNTN amTd TN PAla TwWY oWHATISIwY. ETTOpévwS o1 SUVApEIS Tou A aTo B Kai Tou B aTo A
éxouv ioa péTpa.
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AT m ogaipa B aokoGvial 5Uo SUVAYEIS To BAPOG Kail 1 NAEKTPIKT "

Bovapn Adyw Tou gopriou TNg ogaipag A. i va 1oopporei N oaipa B
TIPETTEN Tt PETPG TwV SUVAHEWY QUTGY Ve €lvar foa:

Oy "’«‘S’VliQﬁif),l»l()»w.Z)’

K, -0, T900 410"

W=K,
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Ll Ta @UAa Tou nAextpookomiou 1 oxnuatiCouv peyaAUTepn ywvia pe To akivito
GTENEXOG GE GXEOT pE Ta QUM TOU NAEKTPOGKOTTIOU 2. To péyeBog TN ywviag auThg eival
éva PéTpo ToU QOPTIOU TOU GWPATOG TIOU TOTTOBETHONKE OTO PETAANKG BIGKO Tou
nAeKTpoKOTioU  (MEVGATEPN  ywvia  Onuaivel TepIoosTEP  @oprio). Apa  OTo
AEKTPOOKGTTIO 1 TOTIOBETHANKE N G@aipa A K GTO NAEKTPOOKGTIO 2 N agaipa B, Aol
Qx>Qs.
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44. Xwoti) mpdroon 1 ().
Artioldynon:
Zopa 2:  Foy=0, apa Wo-Fc-T=0. Encidi) Fc=T 0o 15yber Wo=2- Fc,
Zvverarg Fc=2,5N.
Zopa l:  Foyp=0, apa Wi+Fc-Fg=0.
Zvverawrg Fy=7,5N.
4B. Xwoth mpéracn n (B).

Armioldynon:

Amd tov vipo tov Coulomb Fc=k IQi—ZQZI mpoxbrter 611 r=0,3m.
Ta ) ovoreipwan X tov elatnpiov Oa 1oyder X=r-D=0,3-0,2=0,1m

Zoverars n Sbvaun tov elatnpiov Ba eivor  Fy=K- x, 6pa K=75N/m.
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Apxikd, Sradétoupie SUo anueiaxd nAektpkd poptia Qy, Q; o€ andotaon r peTaty
Toug Kat aMnAEmiBpovv e Sivaun pérpou Fi:

(1)

Av ) anéotaoij tous Shaotactel 2r kau Suactdooupe ta Slo Goptia Sndadi 2;
K 2Q;, 9o aMnAemSpouv ue Suvaun pétpou Fa:

£ -ideded
-

] Hozl

I‘f’”fo‘“ﬂ 0
:

A6 1 (1), (2) katadiiyoupe 6Tt Fi=Fs.
Enouévwg Swotd
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Epwrtiioeis moAAamArig emtAoyrig
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To ouvoAixd @optio mou SadéTet To aUoTAUa TV EU0 PaIpGY apyKd: Elvar:
Q,+Q,=2uC+(-54C)=-3uC

Onére n povabuxii repintwon nov enadndevet Ty Apxii Awatripnon tou HAEKTpIKoG

®opriou eivat:

Q,+Q," =~1uC +(~2uC)=-3uC
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TVwpiGoUKE 6T T0 NAEKTPIKG POPTIO q K&DE NAEKTPIONEVOU OWNATOS T MPEMEL Vax
elvat aképato ToMamAdoto Tou oTowEE0US POpTioU Tou nAekTpoviou e=-1,6107°C,
enouévws, To poprio 3,410°°C:

3410 34
3410y,
16107 16

q=Nden=ton

v pnopei vt undpet apoi N ev eivau aképatog!
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