AEIrMATIKO AOKIMIO

ENIAIEZ T'PAMTEZ MNPOAIQriKez EZETAZEIX 2023-24
B° TA=ZHZ AYKEIOY KAI TEZEK

EEETAZOMENO MAOGHMA: ®YZIKH B" AYKEIOY KAI TEZEK 5QPO

ZYNOAIKH AIAPKEIA TPAMNTHZ EEETAZHZ OYZIKHZ: 90 Aetrtd

TO EZETAZTIKO AOKIMIO AIMNOTEAEITAI AMO OKTQ (8) ZEAIAEZ KAI ZYNOAEYETAI
AlMO TYMNMOAOTI'IO AYO (2) ZEAIAQN

NAHPO®OPIEZ

e To dokiulo atroteAeital ammd duo pépn, To Mépog A™ kal To Mépog B'.

e To Mépog A" repihapBdvel 6 epwTAOEIS TwV 5 povdadwy n kAaBe pia. To Mépog B’
TepIAapBavel 2 epwTAoEIG Twv 10 povadwy n KABe pia.

e O1 ouvOAIKEG povadeg Tou dokiuiou givar 50.

e O apIBPOS Twv PovAadwy yia KABE epwTnoN A UTTOEPWTNHA QAIVETAI OTO TEAOG TNG
EPWTNONG I TOU UTTOEPWTHHATOG O€ TTAPEVOEDN.

e EmTpétTETON N XPON KN TTPOYPAPMATICOPEVNG UTTOAOYIOTIKNG MNXAVAG.
e ATrayopeueTal n Xprion d10pOwTIKOU uypou ) dIopBWTIKAG TAIVIOG.

OAHTIEZ (y1a Toug g§eTalOpevVOUG)

e 2T0 €CWQPUAAO TOU TETPADIOU ATTAVTACEWYV VA CUUTTANPWOETE OAA T KEVA UE T OTOIXEIA
TTOU {nTouvTal.

e Na amavrioere oe OAEZX 11 epwTHOEIG.

e Na gnv avTiypAWETE TIG EKPWVHOEIG TWV EPWTHCEWYV OTO TETPADIO ATTAVTIOEWV.

e Na un ypdwete TTOUBEVA OTIC ATTAVTACEIS TO OVOUA OOG.

e Na atmmavrioete oTo TETPAdIO 0AG O€ OAEG TIG EPWTACEIG HOVO HE UTTAE TTEVA avegiTnAng
MEAAvVNG. MOAUBI emITpETTETAI, JOVO AV TO CNTAEI N EKPUWVNON, Kal HOVO yia oxXAuaTa,
TTVOKEG, OIaYPAUMATA KATT.

e 2TnVv TeAeuTaia oeAida TrepIAapBaveTal TUTTOASYIO.

e 27N AUON TwWV ACKNOEWV vVa @aivetal OAn n avaykaia epyaacia.

e TIG TENIKEG QPIOUNTIKEG ATTAVTHOEIG TWV QUOIKWY MEYEBWYV VA YPAPETE KAl TIG MOVADEG
péTPNONG.

2AZ EYXOMAZTE KAGE ENITYXIA



MEPOZX A’: AtroteAcital ato €81 (6) epwThoelg. H kGBe epwtnon BaBuoAoyeital pe évre (5)
Hovadeg. Na atravTiioeTe Kal oTIG £§1 (6) EPWTAOEIG.

Epwtnon 1

Tpia cwpata K, A kal M ekivouv TauTOXpOvVa Kal KIVOUVTOI KOVTA OTNV ETTIQPAVEIQ TNG NG hE TNV
etmidpaon Tou Bdapoug Toug. To cwpa K ekTeAei TTAGyIa BoAr atmd pundevikd Uywog, To cwua A
eKTEAEI opIfOvTIa BoAN Kal To cwpa M ekTeAel kKaTtaképu@n BOAN TTPOG T TTAVW ATTO PNOEVIKO
UYoG. 2T0 TTAPOKATW OXNHA, TTaPoUCIAfovTal Ol TPOXIEG TWV TPIWV CWHATWY. Ta Tpia cwuata va
BewpnBolv w¢ UAIKG onpeia.

' | 1 | | | | 1 | |I(I|l|_.:.-0x(m)

0O 10 20 30 40 50 60 70

a. Na emAéCeTe atrd TIG aKOAOUBEG OxETeIg, TNV 0pBr oxéon oUYKPIoNG yia TN PEYIOTN opIfovTia
METATOTTION TWV TPIWV CWHATWV.

(1 povada)
Ixéonl:  Xuepk > Xueyn > Xueym
ZXéO’I‘] ": xﬂsy,K = xﬂsy,A > xﬂsy,M
Ixéon ll:  xuep k = Xpeyn < Xuey,m
Ixéon IV xuepx < Xueyn < Xpeym
B. Mg Baon TIG TPOXIEC TWV CWHATWY K,A Kal M va KaBopioeTe TO GWua TTOU £QPTACE:
i. TTPWTO OTO £€0AYOC.
(1 povéda)
ii. 0TO £00QPOG PE TO HEYOAUTEPO PETPO KATAKOPUPNG TaXUTNTAG |ﬁy|.
(1 povada)

Y. Na e€nyioete yiati To géTpo TG opIfOvTIas ouvIoTwoag TS TaxuTntag |U,| Tou ocwuatog K,
gival MIKPOTEPO aTTd AuTO TOU CWHPATOG A.
(2 povadeg)
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EpwTtnon 2
2WHA aPeANTEWVY dIOOTACEWV €ival OEPEVO O€ aBAPEG UN EKTATO OXOIVi, dlaypd@el KAaTakopupn
KUKAIKA TpOXIA ME KEVTPO TO onueio O Kal TTEPIOTPEPETAI APIOTEPOOTPOPA CUUPWVA ME TO
TTOPAKATW OXAPA. To PETPO TNG TAONG TOU VAMOTOG €XEl N MNOEVIKN TIUA 0€ KABE onueio TNG
TPOXIAG TOU.

a. Na eg€nyAoeTe yiaTi n Kivnon Tou TTapaTTavw CWHUATOG OeV €ival OPJAAR KUKAIKT).
(1 povada)

B. Na emmIAECeTE TTO TIC AKOAOUBEG, TN CWOTH OXE0N CUYKPIONG AVANECA OTA JETPA TWV YWVIAKWYV
TaXuTATWYV OTIG Béoeig I kail E.

(1 povada)
zxéon I: |ar| > [l zxéon li: |&r| = |l
Txéon &, | < |@gl Ixton IV: |&p| = || = 0=
Y- Na oxedidoete, 010 TETPAdIO ATTAVTHOEWYV OAG, TO dIAVUOUQ:
i. TNG YwVIAkKAG TaxuTnTag otn 6€éon A.
(1 povada)
Ii. TNG YwVIAKAG emTadxuvong otn Béon A.
(1 povada)

0. Na emAé€ete amd Ta akdAouBa, To oxAua OoTo OTToi0 aTTelkovifeTal opBd 1O diIdvuopa TNG
OuVIOTAPEVNG OUVANNG TTOU OEXETAI TO CWUA OTO onueio E.

—Q
V SF SF Vz

ZxAua l IxAua ll  IxAupa lll  ZxApa IV
2¢eNida 2 ato 8
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EpwTtnon 3
a. Na dIaTUTTWOETE TOV VOO TNG TTAYKOOMIAG £AENG.
(1 povada)

B. AUo owparta A kal B pe paleg my Kal mg, QvTioToIxd, BpicKovTal 0€ AtTOOTACN  UETAEU TOUG.
YT1roB£TovVTag OTI T CWHPATA JTTOPOUV VA TTPOCEYYIOTOUV WG UAIKA onueia, To JETPO TNG duvaung
TNG TTAYKOOUIaG €AENG PeTalU Toug uttoAoyioTnke 1 nN. Na CUUTTANPWOETE TOV TTiVOKA Kal va
METAQEPETE TIG ATTAVTHOEIS OAG OTO TETPAdIO ATTAVIACEWY 0ag. H TpiTn ypapur Tou TTivaka €XEl

OUPTTANPWOEI WS TTapdadelyua.
(2 povadeg)

. . . Métpo d0vaung
A/A 2wpa A | Zwua B | AréoTaon aykéopiac EAEne (nN)
Aedopuéva my mg r 1
] mpg
Mapadeiyua 10 my - r 5
1 100 mp 10r 1
2 2023 my, | 2023 mp V2023 r

Y- H Adiki Anpokparia Tng Kivag ota T€An Tou 2022 oAOKANPWOE TNV KATAOKEUR TOU dIA0TAUIKOU
oTaBuoU TNG “Oupavio MaAdar”. O oTaBuOG KIveiTal og TPOXIG he Yéon améoTacn h = 0,407 x 10° m
atéd TNV emM@Aveia TnG NG, OTTWG @aiveTal oTo 1Mo KATw oxua. Na uttoAoyioeTe Tnv emmiITdXUvVon
TNG BapuTnTag 0TO ONWPEIO A TNG TPOXIAG TOU IACTNUIKOU OTABPOoU.

(2 povadeg)

2nueio A

~ 7

— _—

lMPOZOXH: To OXI;'[:l.Ta)AEN givar utro kAiuaka.
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EpwTtnon 4
a. Na dioTuttwoeTe TV apyxn d1IaTAPNONG TNG OPMNG YIA £va CUCTNUA CWHATWV.
(1 povada)

B. Avo apagdakia Pasco A kai B gival akivnta Trévw o€ opifévTio aAOUMIVEVIO DIGBPOMO (MNBEVIKWV
TpIBWV). To apagaki A éxel uacga my = 0,50 kg kal TTdvw o€ auTtd TOTTOBETABNKAV dUo Bapidia pe
MaCa mg,, = 0,05 kg To KaBéva. To apagaki B @épel ouptrieguévo 1davikd gAatnplo. Karola
XPOVIKI OTIYH TO €AATAPIO EAEUBEPWVETAI KAl T APAAKIO KIVOUVTAL. TN YPAQIKI TTapAacTacn
TTapouciadeTal N aAyeRpIKA TIUR TNG opung Tou aupagiou B oav ouvdpTtnon Ttou xpoévou, P = f(t).

P,=0 P,=0 -
E-Emﬁwﬂwa I
MPIN
P(Ns)
A
04
0,2

WM

Na uttoAoyioeTe TNV AAYEBPIKA TIUA:
I. TNG OPHNG TOU CUCTANOTOG TWV AUOEIWV TN XPOVIKN OTIyu t = 2,0 ms.
(2 povadeq)

Ii. TNG TaxXUTNTAG TOU apagiou A, 6Tav To apagdki B éxel atTokTACEI 0TABEPN TAXUTTA.
(2 povddeg)
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Epwtnon 5
a. Na diarutrwoeTe Tov vopo Tou Coulomb, pe avagopd 010 HETPO TNG NAEKTPIKAG dUvVaUNG KaBwG
Kl TNV KATeubuvor] TnG.

(2 povadeg)

B. ZTNV TTapakdaTw €IKGVA TTAPOUCIAOVTAl BUO CNMEIOKA KAl aKivnTa QopTia Q; Kal Q,, Ta OTToia
BpiokovTal o€ amméoTacn 0,90 m 10 £€va a1to TO AANO.

Q, Q.
3 o T D .
< 0,90 m

To pétpo NG eAKTIKAG dUvaung Coulomb avaueoa ota dUo @opTia cival 9,0 X 10™* N kai n
MaOnuaTIK oxéon TTou ouvoéel Ta dUo @opTia gival |Q,| = 10]|Q,|. Na uttoAoyioeTe 6Aa Ta TIBAVA
Celyn apIBuNTIKWVY TINWY TwV dUO POPTiWV.

(3 povddeq)
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EpwTtnon 6

2TO TTAPOKATW OXNUA @aiveTal n TTpoéocoywn dUO auToKIVATWY A Kal B o€ pia xpovikry oTIyun t,
Kabwg dlaypdgouv pia opifovTia oTpoQr) Tng ToTag OoTnv oTtroia diaywvidovtal. Ta duo
AUTOKIVNTA KIVOUVTAI JE TN HEYAAUTEPN duvaTH) TAXUTNTA, WOTE VA TTAPAPEVOUV OTNV KUKAIKA TOUG
TPOXIA AKTiVAG R4 KAl Rp avTioToIXa (010U Ra> Rp). O GUVTEAEOTNG TPIRNG, s, TWV EAQCTIKWYV TWV
OUO QUTOKIVATWYV PE TO 00OCTPWHA Eival O idI0G.

5 = =

B

a. i. Na oxedidoete, o€ dIAypaupa EAEUBEPOU CWUATOG, TIGC OUVAUEIG TTOU dPOUV OTO AUTOKIVNTO
A KaTd TNV KivnonA TOU 0TN OTPO®H. ZTO OXAUa 0aG va @aiveTal To KEVTPO (K) TNG KUKAIKAGS TPOXIAS
TTOU dlaypA@El TO AUTOKIVNTO.

(1 povada)

ii. Na poodlopioeTte T dUvaun TTou dpa WG KEVTPOUOAOG KATA TNV Kivnon TOu auToKIVATOU A
oTn OTPOYPH.
(1 povada)

B. Na Oci¢ete OTI TN XPOVIKA OTIYUA t, OTNV OTTOIA TA AUTOKIVNTA KIVOUVTQI JE T PEYOAUTEPN
ouvarr TaxuTNTa WOTE VA TTAPAPEVOUV OTNV KUKAIKA TOUG TPOXIA, TO METPO TNG TaXUTNTAG TOU
AUTOKIVATOU A gival EyaAUTEPO ATTO TO PETPO TNG TAXUTNTAG TOU QUTOKIVATOU B.

(3 povadeg)

TEAOZ MEPOYZ A’
AKOAOYOEI TO MEPOZ B’
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MEPOZX B": AtroTteAgital amrd dUo (2) epwTtnoelg. H kabe epwrnon BaduoAoyeital pe déka
(10) povadeg. Na aTravTOETE KAl OTIG BUO (2) EPWTHOEIG.

EpwTtnon 7

Mia opdda padnTwv/padnTpiwwv PHEAETA OTO EpYOOTAPIO QUOIKAG Tov vopo Tou Ohm. Katd Tn
OIAPKEIQ TOU TTEIPAPATOG Ol HaBNTEC/HABATPIEG JETPOUV KAl KATAYPAPOUV Th dlapopd dUVANIKOU
oTa AKpa €vOG aywyou Kal Tnv €viaon Tou peUPartog TTou Tov dlappéel. O PNETPAOEIS TOUG
PaivovTal aTOV TTIO KATW TTiVAKA.

Ap1Budg Alagpopd AuvapikoU | ‘Evraon peuparog
Métpnong Aav (V) I(A)
1 4,0 0,05
2 6,0 0,08
3 8,0 0,10
4 10,0 0,13
5 12,0 0,16

a. Na xapdéete oT0 XIAIOOTOUETPIKO XOAPTi TOU TETPAdIOU QTTAVINOEWV OAG, Tn YPOQIKN
TTaPACTACH TNG €VTAONG TOU PEUPATOG TTOU OlIapPEEI TOV Aywyo oav ocuvaptnon tng d1agopag
duvapikou oTa akpa Tou, I = f(4V).

(5 povadeq)

B. Na egnyfoeTe, ye ava@opd oTn hopen TG ypa@ikng trapdotaons I = f(4V), katd 1mdoo o
Aywyog TTOU XPNOIUOTIoINCAV Ol JaBNTEG OTO TTEIPAUA TOUG €ival WHIKOG.
(2 povadeg)

Y- Na uttoAoyioeTe TNV avTioTaon Tou aywyou otav dlappéeTal ammo peupa éviaong I = 0,15 A.
(2 povddeg)

0. To meipapa emavaAf@OnKe atmmd AAAn opdada PadnTwv/uadnTpiwy XPNOIPOTIOIWVTAG WHIKO
aywyo e PIKpOTEPN avTtioTaon. Na emAECETE aTTO TIGC AKOAOUBEG TTPOTACEIS TNV 0pBr, yia TV
KAion TNG ypa@Ikng TTapdotacng I = f(A4V) Tou Ba xapagouv o€ ox£0N YE TN YPAPIKA TTApAoTAoN
TNG TTPWTNG OuAdaG.
(1 povada)

Mpoétaon I: H ypagikn TTapdoTacn Oa ivai n idia.

MpoéTaon ll: H ypaikn TTapdotacn Ba £xel peyaAuTepn KAion.

Mpoétaon lll: H ypagikh TTapdotacn Oa éxel hIKPOTEPN KAIoN.
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EpwTtnon 8

2710 OXfMa TToU aKOAOUBEi paivovTal dUO avTiOeTa QOPTIOUEVES HETAANIKEG TTAGKEG A Kal B o1 oTroigg
gival TTapAaAAnAa TotroBeTnuéVES ETALU Toug. O1 dUOo TTAAKES BpiokovTal o€ amdoTaon L = 5,0 cmn
Mia a11é TNV AAAN Kai £xouv diagopd duvapikou Va— V=120 V.

MeTaAAIkr) TTAGKa A

L+ + + + + + + + + + + + |

MeTaAAIkr TTAGka B

a. Na avTiypAyeTe TO TTIO TTAVW OXNHUA OTO TETPABIO ATTAVTHOEWY 0AG KAl VO OXEOIAOETE O AUTO
TIG NAEKTPIKEG OUVOUIKEG YPAUMEG TOU NAEKTPIKOU TTEQIOU TTOU dNUIOUPYEITAlI avapeoa OTIG dUO
TTAGKEG.

(3 povadeg)
B. Na uttohoyioeTe TO PETPO TNG EVTAONG TOU NAEKTPIKOU TTEQIOU TTOU dNUIOUPYEITAI AVAUECT OTIG
OUO TTAGKEG.

(2 povadeg)
Y- Na uttoloyioeTe 10 £pyo TNG NAEKTPIKAG dUVANNG TTOU dpa O€ £va NAEKTPOVIO KATA TNV Kivnon
TOU a1TO TNV TTAGKQ B oTnv TTAGKa A.

(2 povadeg)
8. Na uttohoyioeTe 10 QopTio piag oTayévag Aadiol, yalag m = 4,0 x 107 kg, n oTroia I00ppoTTE
avAapeoa OTIG OUO TTAAKEG.

(3 povadeg)

TEAOZ EZETAITIKOY AOKIMIOY

AKOAOYOEI TYNOAOrIIO
AIEUKPIVAOEIG:

o OIgpwTtnoeIg TTOU TTEPIAaUBAvovVTal 0TO AEYHOTIKO AOKiUI0 a@opouv ae OANn TV AIDAKTEQ UAN
OTTwg autn €xel kaBopioTei ota MAaiola MaBnong. H E&staotéa "YAn Ba avakoivwBei o€
METAyYEVEOTEPO OTADIO.

e 270 EETOOTIKO AOKipIO eVOEXETAI KATTOIEG EPWTHOEIG VO GUVOUAZOUV UAN U0 KePaAaiwv.

e O epwtioceig Tou Ba TrepihauBdavovtal oto EgetaoTikd Aokipio Ba egetdlouv yvwon,
Karavonon, epapuoyr], ouvbeon, avaAuon Kal agloAdynon BeudTwy TToU aPopoUV EVVOIEG,
Qaivoueva, vOuoug Kal Bewpieg TTou didAokovTal oTo pabnua tng Puaoikng. O1 epwTroeIg Ba
e€eTaCouv akdpa Kal TIG dladIkaoieg TNG ETTOTAUNG KAl TG ETTIOTNUOVIKAG £PEUVAG, OTTWG:
emegepyaoia  dedopévwy,  €Caywyrp  oupTTEPAOHATWY, OUANAoyR  dedopévwy  Kal
TTapaATNPNOEWY, TTapouadiach dedouEVWY, OXEDIOOUO TTEIPANATWY K.4.
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TYIIOAOT'IO ®YXIKHE B° AYKEIOY KAI TEXEK

LTAGEPEX IMPOGEMATA
ToyvmTa ToV EOTOC GTO KEVOD: c=3,00x%x108m/s Tera T =102
Emitdyuvon g Bapitnrag otnv emeaveo e Ing: |g = 9,81 m/s? Giga G=10°
Trabepd e Moykoouog EAEnG: G = 6,67 X 10711 Nm?kg—2 Mega M = 10°
*to0epd Coulomb: k =9,0x 10° Nm?C~2 kilo k=103
Méom axtive thg I'ng: Rrpc = 6,37 x 10°m hecto h = 102
MaéLa mg I'ng: Mp,. = 5,97 x 10** kg centi c= 1072
®optio Tov nAekTpoviov: ge = —1,60 x 1072 C milli m=10"3
doprio 1oV TP@TOViOU: g, =1,60x107%°C micro p=107°
Méo tov nlektpoviov: m, = 9,11 x 10731 kg nano n=10"°
Malo. Tov TpmToViov: m, = 1,67 X 1072 kg pico p=10"12
Méalo Tov verpoviov: m, = 1,67 X 10727 kg femto f=10"15
MAGHMATIKA
Eppadov xdxiov: A=mnr? OpOoyavio Tpiyovo
[Mepipetpog KOKAOL: Il =2nr
’ 5 ; . - a b a
Mm(ogrroéou 1’cmc?nou. S=RO (6 - rad) nué = -, ouvl = = £ = .
EMBleO\j EMUPAVELOG A = 42
ooaipog:
Oyxog cpaipo |4 4 4
(¢ . = —
r 2 — r
Avceigmgax“+fx+y=00mova # 0 I _Bc'tonxfﬂ.pog b
~p + JF? —day upadéy ="
X12 = 2
a
I'ENIKEX EXEXEIY
v=vy+at
1
Kivnon pe otabepn emrdyvvon (v ty = 0): x = xy +vpt + Eatz
2adx = v? — v}
1
Kwnukn Evépyeuwo: Ex = imvz Boputum duvapukn evépysia: Ugap(y) = mgy
, e . ; 1
Epyo otabepng dOvaung: W = F Ax Avvapuxn evépyelo ehatnpiov: Ugp(x) = 5 kx?
2° Nopog tov Nevtova, =, . . 2 5
(yia.m = oTadepi): ZF =md Nopog tov Hooke: Fo; = —kx
Zrotwer Tppn: |fs| < fouey = ,uslﬁ| Kwnrwn Tppn: |f,;| = _ux|ﬁ|
KYKAIKH KINHXH
W= wyt+a,t
Kiv £ oTafEpT| YOVIOKT] ETLTAYLV t, = 0): 1
nom p pn Y K xovon (vt = 0) 8:90+w0t+§ayt2
., ] L, 2m , . _ ) , 2
TlNoviax ToydmrTa |w| = T = 2nf Kevtpopdrog emrayvvon: |@,| = w?R = R
ZY£OM YPOUUIKNG - YOVIOKNG |12 _ 1= , . . . B Aw
ToToC: |U] = |@|R T'oviakn emdyovon: a,(t) = T




O NOMOZX THX NATKOXMIAX EAEHZ

, i , - - mympg
Népog mg Mayxdopag EAn: VLH=WﬁA=G?ﬁ
OPMH - KPOYXEIZX

. N , 206 Népog tov Nebtaova L, Ap
Oppn ocopatog: p=muv (7eg\ltlcf1u0;é0"n): JF = A_?t?
] . . E&iocwon tov dedtepov vopov
QBnon otabepnig ouvictapéwmg = o= . = _ >
Fovoune: n= (Z’ F )At tov Nevtova yie 1o KM ZFetpr = (Emy)dgy

CLOTNHATOC COUATOV:

®¢on Tov kévipov palag cvotnuatog N vAKoOV

-

mlFl + mzizz + s + mNFN

onNpEinV: Tkm = m; +m, + .-+ my
LTATIKOX HAEKTPIXMOZX
Noépog tov Coulomb: | ﬁQ1_’Q2| = | F*Qz_,qll —k IQl,l.LQZ|
, - = _ |F|
Evtaon niektpiko nediov: |E| Il
q
"Evtaon nAektpikol nediov mov dnuiovpyeital amd |§| —k @
onpeloko nAektpikd goptio Q: T2
, . . e 2 V4 — Vgl
Evtaon opoyevode nAektpikod mediov: |E| = I
AB
, s _ qQ
Epyo nAektpikng d0vapng: Wii(r — o) =k -
Hhextpuct| 5 i evépyeto: 7 o) = 19
pikr| duvopkn evépyeia: Ug () =k -
Wo1(r —
Avvopkd niektpikod nediov: V(r) = M
Avvopikd niektpikov nediov mov dnuovpyeital and V() = k Q
ONMELKO NAEKTPIKO QopTio Q: Q\r) =K~

"Epyo nAekTpikng d0vaung yo tn peTakivnon
@optiov q omd To onpeio A oto onueio B:

Wyi(A — B) = q(Vy — Vp)

AYNAMIKOX HAEKTPIZXMOX

"Evtaon niektpikod _ l4q] Avtiotoon petaAlikon R= L
pEVHOTOG: I'= At oOppatog otabepng S1TOUNG: =P3
Nopog tov Ohm: I = % Avrtiotaon ayayov: R = AI—V
Ioodvvoun avtictaom 1 1 1 1 |looddvaun avtictaon
TopAANANG cuvdeopoloyiag |— = — + —+...— |ovvdecporoyiog N avtiotatov (R, = Ry + R, + Ry
N . R, R, R, Ry ..

AVTIOTOTOV: oe oelpd.
Katavaimon niektpikig Zyxéon HEA nnyng — dwapopdc
EVEPYELNG QVA poVAdo, P =1I?R duvapikov PeTalD Tov moAwv | E = AV + Ir
XPOVOL GE AVTIOTATN: ™mg mYNS:




