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EKOQNHZEIZ

ZATnHa 1o

>TIC £pWTNOEIG 1-5 va ypaweTe oTo TETPAdIO 0AC TOV ApIBUO TNG EpWTNONG Kal
OinAa To ypauua nou avTIoTOIXEI 0T CwoTH anavTnon.

1.

>nuelako gopTio Q dnuioupyei YUpw Tou nAekTpikd nedio. & andoraon r
and auTo n &vraon Tou nediou £xel YeTpo E. e dinAdocia andéoTacn 2r To
METPO TNG £VTACONG Tou nediou:

. unoTeTpanAacialeral
. OInAaoialeTai

. €ival To id1o

. TeTpanAacialeral

o< ™QOa

(Movadeg 3)
avTioTaon evog XaAkivou aywyoU oTabepng Bepuokpaaciag eEaptaTtal ano:
. TNV £vTaon OTa Gkpa Tou
. TNV £vTAON TOU pEUPATOC Nou Tov JIappEEl

. TIG JIACTACEIG TOU aywyou
. TN pada Tou aywyou

o< o™ I

(Movadeg 3)

H duvaun Laplace nou aokeital 0 PsUPATOPOPO AYWYO ANO OHPOYEVEG
hayvnTikd nedio dev eEapTaTal anod:

. TO UNKOG TOU aywyou

. TO BGpog Tou aywyou

. TNV €vTaon Tou opoyevoUg JayvnTikou nediou
. TV €vTaon Tou NAEKTPIKOU PelaTOC

o< ™Oa

(Movadeg 3)
pooOTAaTNG £ival pia diaTa&n Pe TNV onoia:
. puBuiloupe TNV €vraon Tou PeUPATOC
. METPAUE TNV TAON
. METPAWE TNV €vTaAon TOU PEUPATOC
. METPANE TNV avTioTaon evog aywyou

o<wma O

(Movadesc 4)

AUo iogec avTioTaosic ouvdEovTal napdAAnAa. Av n TIuN kaBs avrioTaong
gival R, n 1coduvaun avrioraon sivai:

a. 2R
B. 4R
y. R/2
d5.R
(Movadsc 4)




6. Na ypaweTte oTo TETPAdIO 0AG TA YpAPPATA TNG OTNANG A kal dinAa o kKGBe
ypaupa Tov apiBud Tng OTAANG B nou avTioToIXEi OTO OWOTO (PUCIKO
pEYEDBOC.

A B
a. Ky |Ql/r? 1. AUvapun Laplace
B.p ¢/S 2. Auvapikd og anueio nAekTpikoU nediou
y. I°R 3. IoxUG nou KaTavaAmvel avTioTaTng
0. BI 7 nuop 4, 'Evtaon nAekTpikoU nediou nou opeiAeTal
O£ onuEIakO NAEKTDIKO Nedio
5. AvTioTaon wuikoU aywyou

(Movadec 8)
ZATNHa 20

A. NMukvwTng XwpnTikoTnTag C €ival PpOoPTIOUEVOC. ZUVOEOUNE TOUG OMAIOHOUG
TOU aywYINa KAl o NUKVWTNG apxilel va ekpopTileTal. ‘OTav n Taon oToug
ONAIOHOUG TOU NUKVWTN YiVEl ion PE TO YIOO TNG ApXIKNG:

a. MoOoeC POopPEG EAATTWONKE N EVEPYEIQ TOU MUKVWTN;
(Movadeg 2)

B. Na dikaloAOyAOETE TNV anavTtnon oac.
(Movadeg 8)

B. 'Eva kUkAwpa anoTeAeiTal and nnyn We ortoixeia E, r kalr avmiordtn Tou
onoiou n avrioraon sivar R. Mg Baon Tnv apxn d1aTAPNoNG TNG EVEPYEIQG
va anodei&eTe OTI N €vraon Tou pelPaTog oTto KUKAwpa OiveTtalr and Tn
oxeon:

E

R4t

1
(Movadec 15)
ZATnHa 30

To napakdtw oxnua Osixvel TNV KATEUOUvVOoN HIAG OUVAMIKNG YPAMMNG EVOG
opoyevoUG nAekTpikoU nediou.

A B I
. » . >

To pETpo E Tng evraong Tou nediou €ival 10 N/C. Ta duvapika Twv onueinov A
kal B gival 10V kai 8V avTioToixa. 1o onueio A apnveTal &va BeTIKO NAEKTPIKO
gopTio g = 1073 C. Na unoAoyioTsi:
a. To yeTpo Tng dUvaung Nou ackei To Nedio oTo POPTIo q.

(Movadeg 8)
B. To epyo Tng OUvapng Tou Mediou yia Tn WETAKIvNONn Tou (popTiou q and To
onueio A pEXpP!I TO onueio B.

(Movadeg 8)

y. To duvapikd Tou onueiou I, av To £pyo TnG dUvapng Tou nediou, KATA TN




JETAKIVNON TOU opTiou q and To onueio A pexpl To onueio I, e€ival
TETPpANAdoIio and To €pyo TnNG dUvapng Tou nediou kKaTtd Tn METAKIVNON TOU
(popTiou and To onueio A YEXPI TO onueio B.

(Movadec 9)

ZATnHa 4o

AiveTal To KUKA®WPA TOU NApakaTw oxXnuaToc.

R
AN
Rz
ML
“x
| | Ex
A | | + 5

O avTioTatng Ry €xel avrioTraon 60Q kal To owANVOEIDEG £xel avTioTaon Rs =
20Q. To owAnVvoeIdeg €xel uNkoG ¢ = 1m kal 1.000 oneipeg. To kKUKAwPaA
nepiAauBavel eniong Tov avTtiotatn R, pe avrtiotaon 10 Q kai nnyn ue
NAEKTPEYEPTIKN Ouvaun E = 120V kal owTepikn avtiotaon r = 5Q. Na
UNOAOYIOETE:

a. Tnv 1c0dUvapn avTtioTaon Tou TUAPAToG AB Tou eEwTEPIKOU KUKAWMUATOG.

(Movadeg 6)
B. Tnv £vTacn Tou peUPATOC Nou diappeel TNV Nnyn.

(Movadeg 6)
y. Tnv 10XU Nou KaTavaA®VeTal oTov avTioTatn R;.

(Movadeg 6)

0. To METPO TNG €vTAONG TOU MayvnTikoU nediou OTO €0WTEPIKO TOU
owAnVvoeIdoug.
(Movadeg 7)

Aiverar: k, = 1077 N/A%




AMNANTHZEIZ

ZATnHa 1o

1.

4,

To PETPO TNG £vTaonG vOC NAEKTPIKOU nediou nou dnuioupyeiTal yupw ano
€va onUEIaKoO Kal akivnTo popTio Q o anooTaon r diveTal and Tn oxeon:

Q
E - Kn?» r—z
>e dINnAAoIa anooTacn 2r To PETPO TNG £VTAONG TOU NAEKTPIKOU nediou Ba

givai:

Q _, K _ 1, [Qd_1._E

@yt T4 4 M 4 4

AnAadn To PYETPO TNG £VTAONG TOU NAEKTPIKOU nediou unoTeTpanAacialeTal.
‘Apa owaoTnA anavtnon €ivai n a.

H avTioTaon evog aywyoU oTtabepng Beppokpaaiag diveTal ano Tn oxeon:
R=p{/S

onou:

p = n €101k avTioTaon Tou aywyou,

¢ = TO UNKOC TOU aywyou,

S = 710 gUBAdOV TNG dIATOUNG TOU aywyou.

Enopevwg n avTiotaon Tou aywyou £EapTATAl and TO WAKOG TOU Kadl TO
€UBadov Tng diaToung Tou, OnAadrn and TIC OlAOTACEIC Tou aywyou. Apa
owaoTn anavtnon givai n y.

H duvaun Laplace nou aokeiTal O peUPATOPOPO AYWYO MOU gival KABETOC
OTIC OUVANIKEG YPAUUEG TOU payvnTikoU nediou diveTal and Tn oxeon:
F = BIY
onou:
B = n &vraon Tou opoyevoUg payvnTikoU nediou,
I = n &vraon Tou NAekTpIkoU PeUPATOG NouU OIapPpPEEI TOV aywyo,
¢ = To UNAOC TOU PEUPATOPOPOU aywyou.

Enopevwg n duvaun Laplace dsv e€apTaTal anod To BApog Tou aywyou. Apa
owaoTnA anavtnon €ivai n B.

O poooTaTtng pubuilel TNV £vracn Tou peUPATOG Nou Olappeel To KUKAwUA.
‘Apa owoTnA anavtnon €ivai n a.

H 100dUvaun avTtiotaon Ry OUo avTioTaoswv R; kal R, nou ocuvdeovTal
napaAAnAa diveTal anod Tn oxeon:
1 1 1 RR,

_= 4 — =

R, R, R, R R, +R,

OA




TNV EpwTnon pag, ol dUo avTioTacslg eival ioeg ue R, dnAadn:

R1 = Rz =R
OnoTe n 100dUvaun avrioraon 6a ivar:
_RR_R* R
* R+R 2R 2
‘Apa owOoTnA anavtnon €ivai ny.
6. H owotn avTioToixia €ivai:
a -4, B-5, Y - 3, 0-1
ZATNHa 20
A.

a. H evépyeia eAaTTwveTal KATa 4 QOPEG.
B. H E-:_VépYEICI €VOG POPTIOPEVOU NUKVWTN XwpnTikoTnTag C diveTal anod Tn
oxeon:
U=1/2Cv?
onou V n Tadon oToug onAICUOUC Tou.

'Otav n Tdon oToug onAiopoUG TOU NUKVWTR YiVEl ion PE TO pICO TNG
apxIikng, kata tn diadikacia TNG EKPOPTIONG TOU, N EVEPYEIQ TOU MUKVWTN

Ba eival ion pe:
2 2
U':lC X :lCV_:l.lCVZ :lU
2 2 2 4 42 4

AnAadn 6a eAaTTwOEl KaTa 4 POpPEC.

LAY
R

T
A E| A B

AG BewpnOOUPE TO KUKAWUA TOU OXAMATOC NMOU anoTeAEiTal and nnyn e
oroixeia (E, r) kal avtiotaon R. Me tTnv €nidpacn TnG NNyng Ta NAEKTPIKA
@opTia Ba kivnBouv oTo KUKAWNA, YE ANOTEAECUA N EVEPYEIA MOU MAPEXEI
OUVEXEID N NNyn OTO KUKAWWA VA HETATPENETAI O OePUIKN EVEPYEID
(BgpuodTNTA) NAVW OTIG AVTIOTACEIG R Kal r.

>e Xpovo t n nnyn €xel OWOEI EVEPYEIQ:

We = Pt = EIt




n onoia Ba €x&l yeTarpanei os BepuoOTNTA:

Wr = I’Rt ndvw oTnv avtiotaon R kai
W, = I’rt ndvw otnv avTioTtaon r.

Ano Tnv apxn d1aTAPNONG TNG EVEPYEIAG EXOUE:
We=Wr+W,=EIt=1I°Rt + It = E=I(R+r)=1=E/(R+r)

ZATnHa 30

a. Ano Tov opIoPO TNG £VTAONG TOU NAEKTPIKOU nediou NPOKUNTEL:
E=F/q=F=Eq
AvTikaBioTwvtag E = 10 N/C kai g = 1073C, Bpiokoupe TO PETPO TNG
duvaung F nou aokei To nedio aTo PopTio q.
Eivai: F = 10 N/C« 10°C = F = 10™N.

B. Ano Tov opiopd TG dlagopdac duvapikoU PETAEU OUo onueiwv A kal B evog
NAekTPIKOU nediou NPoKUNTEI:

w
Vg =Va-Vp :$:>WA413 =q(V, -Vy)

AvTikaBioTwvTag q = 1073C, Va = 10V kai Vg = 8V, BpiOKOUPE TO €pyO TNG
duvaung Tou nediou yia Tn PETAKivnon Tou QopTiou g anod To onueio A
MEXPI TO onueio B. Eivar:

W, ,=10"C-(10V-8V)=> W, . =2-10" Joule

A—B
v. W, [ =4W, . =>W, =4.2.10"=>W,  =8-10"J

w 8-107
Vi Ve =R 2100V, =S 52102V, =85 Vi =10-8 5 Vi =2V
Q ;




ZATnHa 4o

a. O1 avrmiotdosic R; kal Ry ouvdgovtal napaAAnAa. H 1coduvaur Toug
avTioTaon €ivai:

1 3
SIS SN NS SR S SOV IS SO S O
RL2 R, Ry 60 20 60 60 RL2 60 ' 4 ’
Fa
— :‘Il'ﬂ'nllil'lu'lllll.-' ha
L Re A
—» RITAGL
L l
| E.r T E.r l
«— 1" 1
A 1 1]3 A N | B A

O1 avmigracelig R;s kar R, ouvdeovral oeg oeglpd. H 100dUvapn Toug
avTioTaon, n onoia €ival kail n {ntouuevn avTiotaon Rag, 8a ivar:

RAB = RI,Z + Rz =15Q + 10Q = RAB = 25Q

B. Epapudlovrac To vopo Tou Ohm yia To KAEIOTO KUKAWPA TOU OXNMATOC
Bpiokoupe TNV €vraon Tou pelpaTog nou diappesl TNV nnyn. Eivai:

[__E [ 120v

= =>1I= I1=4A
R,;+r1 250+ 50

y. H1oxuc nou katavaAwveTal otnv avTioraon R; givai:
Py = I’ R,

Na va PnopECOUNE va TNV npoadlopicoupe, Ba npénel va PBpouus Tnv
€vVTaon Tou peupaTog I;.

YnoAoyiopog Twv evracewy Iy kai Is.

Epappolovtag 1o 1° vopo Tou Kirchhoff yia To kouBo I Tou oxnuatog Ba
givar:

SI=0=1=1,+1 (1)




Ma Tnv napaAAnAn cuvdeon Tou avTioTaTn R; kal Tou owAnvoegidoug Ry
IOYUEL:
V1 = Vz = IlRl = Isz = 6011 = 2012 = Iz = 311 (2)

(1)(—311 +3[ =4 =4l =4=1 =1A

(2) I =31 =3A.

Enopevwg n 10xUG nou kaTavaAwveTal otny avrtioraon R; 6a eivai:
P, =(1A)"-60Q =P, =60W

. To HETPO TNC €vTaong TOU MayvnTiIkoU nMediou OTO E0WTEPIKO TOU
owAnvoeldoug diveTal anod Tn oxeon:

n
B= 47[1(“12 7

onou:

k, =107 .

p A2
Is = 3A n €vraon Tou PeUPATOG NouU OlIappPEElI TO CWANVOEIDECG,
n = 1.000 (apiBuodc oneipwv) Kai
¢ =1m.

AvTIKaBIOTWVTAG NPOKUNTEL:
N 1.000

B:4751077F3A1— — B:127E'10_4T
m




