KukAwpata
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e povada petpnong HEA

1 volt = 1 Joule/coulomb
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E0WTEPLKN Kivnon tou doptiou IR
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Napadetypa

Mo pratapia €xet HEA 12.0 V ko eowtepikn avtiotaon 0.050 Q.
OL aKPOOEKTEC TNC €lvall cuvdedepevol e pLa avtiotaon 3.00 Q.

A. Na urtoAoyLoBel To peUpa 0TO KUKAWA KOL N TGN OTOUC
aKpOOEKTEC TNC MITaATAPLOC.

B. Nat utoAoyLoBel n LoxU ¢ ToU KATAVOAWVETOL OTNV AVTILOTOON KOl
OTNV ECWTEPLKN avTiotaon KaBwc KoL n Loxuc mou PocdEPETAL ATTO
TNV pnotopla.



Napaderypa

Na BpeBel n peylotn avtiotaon ylo thv omola
ETUTUYYAVETAL KATAVAAWON MEYLOTNC LOXVOC OTNV
avtiotaon R.
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AvTIoTACEIC O€ 2Elpd

I —_ 11 —_ 12
AV —_ AVl + AVZ —_ IlRl + Isz

AV = IR,,

IReq — IlRl + IZRZ — Req —_ R1 + RZ

Me 10 SLAKOTITN TOU KUKAWMATOC KAELOTO N R2 Sev datpexetoal amo pevpa (d1otL to
pevupa €xel evoAaktikn Stadpoun nndeviknc avtiotaonc). To pevpa Tou SLATPEXEL
NV R1 KataypadeTal Ao Vo OUTTEPOUETPO. AV 0 SLOKOTITNG avoiéel To pevpa Ba
nepAoel ano tnv R2. Tt 6a cupPel pe TNV HETPNON TOU apmnepopeTpou? (a) To
oprepoperpo Oa kartaypad et vPpnAdtepn pEtpnon. (b) To apnepopetpo Oa
kotaypay el xapnAotepn pEtpnon. (c) To apmnepopetpo dev Oa aAAdel.
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Avtiotaoelc MapaAAnAa

AV —_ AVl —_ AVZ
=1 41, =24 22
[ = AV
Req
AV AV, AV, 1 1 1
p— + > p— + —
Req R1 R R.; Ry R,

Me 10 SLaKOTITN TOU KUKAWMATOC aVOLKTO N R2 dev dlatpExetal amo pevpa. To
pevpa ou SlatpEXeL TNV R1 kataypAdeTal amo Eva AUTEPOUETPO. AV 0 SLAKOTITNG
KAELOEL, TO pevpa Ba epdoel amo tnv R2. Tt Ba cupPel pe tnv HETPNON TOU
apmnepopeTpou? (a) To apmepdpetpo Oa kataypay et vPnAotepn petpnon. (b) To
opunepopeTpo Ba kataypaP el xapnAotepn péEtpnon. (c) To apmnepopetpo dev Oa
oAAGEEL.




Napadetypa

3 avTLoTAoELC elvall ouvOedepevec tapaAAnia. H
Stadpopa SuvapLkou ota akpa a Kat b eivat 18.0 V.
Na vrtoAoylotouv:

I

—
* N Llooduvapn avTioTaon TOU KUKAWUATOC, T
* TO pevpa o€ KaBe avtiotaon, 2 3 3
B 3.00 L)) 6.00 ) 9.00 )
* 0 pUBHOC aMWAELAC TNC NAEKTPLKNC EVEPYELOLC

ylat tTnv KaBe avtiotaon aAAd KoL ylo tnv :
Llooduvapn



Napadetypa

Av TO KUKAWHOL 0TO OXNHA o amoTuUTtwOEeL OTWwC oTto oxNua B mwc Ba
ETINPENOTEL O MPONYOUUEVOC UTTOAOYLOUOC?
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ACKNGM

* 4 avTLOTAOELC ouvdEoVTAL OTIWC dOlvOVTOL OTO OXNMAL.
To SUVOULKO METOED WV ONUELWV a Kal € elvat 42 V.

Na urtoAoyLotouv n .ooduvoun aviiotaon LETAEL a Kal €
Kol To pEVOL 0€ KABE avtiotaon
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ACKNGN

©&Aovtac va YAUTwoeL AedTd £V LOLOKTATNG OTILTLOU TToU BeAEL va eyKaTaoTthoel dwTaKLla EwTEPLKOU
Xwpou ayopdlsl dtnvo KoAwdlo Stapetpou Imm, To omoio €xeL uPnAn avtiotaon avd povada purkouc. To
KoAwSLo auTO amoteAeitat amo duo clppaATa TToU Xwpi{ovtol PLETAEY TOUC ATIO LLOVWTLKO UALKO.

ArtAwvel 60 peTpa KOAWSLO Ao TNV ITaPoX LEXPL TO onpeio tou Ba eykataotiosl ta dwtakla. Tormobetel
dwtakla cuvdedepeva mapaAAnAa ota Suo cUpUATA LE ATTOoTOCN 3 LETPA TO VOl ATtO TO AAAO.

AOYyw TNG HEYAANC avtiotaonc tou KaAwdiov, N dwtelvotnta Twv Aapmnakiwv dev eival n emBupuntn. Moo
arto TO TTAPAKATW TPOPANUOTA OVTLUETWTTL(EL ?

(a) OAa ta pwrtakia pwtifouv pe TNV WL xapnAoTepn Eviacn amo autn ou Ba £56ve eva KAAWSLO pe
LLLKPOTEPN avTioTtaon.

(b) H dwrtevoTnTa LELWVETOL OCO ATIOMAKPUVOUOLOTE OItO TNV Tty PEVUATOC.



Kavovec tou Kirchhoff

Kavovac kopBwv: og kaBs kopBo, to abpolopa OAwvV Twv
PEVMATWY Tou  ¢TAVOUV oOTov KOuPBo eival (oo pe To
aBpolopa OAWV TWV PEUMATWY TIOU  EYKATAAELTTOUV TOV

KOUPo

Kavovac Bpoxwv: to aAyePplko aBpolopo OAwV TwV
HeETABOAWY TOU SUVAULKOU KOTA LAKOC OTIOLOUSATIOTE
KAELOTOU BpOXOU €VOC KUKAWHOTOC LoouTal pHe Hndev

AV =0
KAeloTog fpbdyogs




Kavoveg tou Kirchhoff e T
Cot

3 Kl
V ak XOquAo ’ gz ang Tty o
U duy , nu .
ikog Ynhog Suvayey,
In each diagram, AV =V, =V,
and the circuit element is
traversed from a to b, lett to right.
!
—_— I 4 I I 14
— W—— ¢ Avnavtiotaon dlatpexetal otn dleuBuvon tou peupartog n dladopa
[ duvaplkou AV ota akpa tng aviiotaong eivat -IR
—W— Av n avtiotaon dltatpexetal otnv avtiBetn dtevBbuvon Tou pevATOC N
Stadopa duvapikou AV ota akpa TtnE aviiotaong eivat +IR
S e Av nninyn HEA (umtoB&toupe pndevikn ecwTtePLKN avtiotaon)
ot dratpexetan otn dtevBuvon tng mnyng HEA (armo to apvntiko oto B€TIKO
ntoAo) n dtadopa duvapkou AV eivol + HEA
E
—r . * Avnmnyn HEA (urtoBETOL UE LNOEVLIKN ECWTEPLKN avTiotaon)
Av=-g dratpexetan otn avtiBetn dtevBuvon tng mnyng HEA (aro to BeTiko

OTOV aPVNTLKO TTOAO) N Stadopa Suvapikou AV eival - HEA



Kavovec tou Kirchhoff - MeBodoAoyia

*  JNUELWVOUUE Ta pevpata o€ KABOe aveéaptnto kKOpBo tou dedopevou KUKAWHATOC pe SLtadopeTikd Seiktn
To KaBEva. H emihoyr tn¢ kateVOUvVoNC Tou peVOTOC ival avbaipetn.

* KaBopiloupe t100eC €ELOWOEL OOOUC AYVWOTOUC EXOULE
* Edapuoloupue tov kavova tou Kirchhoff yia toug kopBouc (évav i} meplocdtepoUC)

* Edapupoloupue tov kavova tou Kirchhoff yla toug Bpoxouc (évav i meplocotepouc) — o KABe Bpoxoc
Slaypadetat povo mpoc pa katevbuvon

* EmAUoupe TIc €€lowoelg aAyeBpLKA wE MPOC TOUC ayvwoTouc — Sivoupe HeYAAn MPooox oTa PO O —
LLETA TNV OAOKANpwoON TNS Sladkaoilag EAEYXOUE TNV AAVTNON UE TIC APXLKEC EELOWOELC N TG EELOWOELG
KOUBwWV 1 Bpoxwv
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Napadetypa - KukAwpa pe eva Bpoxo
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Atvetat KUKAwpa pe U0 avTloTaoelg Kot SUo pmatopleg kot apeAnTeEQ
E0WTEPLKN AVTLOTAON TWV UTTOTAPLWV)

Na Bpebel to pevpa TOU KUKAWMOTOC.

d

]

Av avtlotpePpou e TNV oAkotnta tng 12.0-V punatapiag? Mwc ennpedletal To KUKAWUO?



Napaderypa

Na urtoAoylotouv ta pevpata |y, |, kot I3 Tou KUKAwpATOG.




HEA o€ ogipa KatmapaAAnAa
AW =

I« HEA o€ os1pd: N CUVOALKN TAON €lval TO
15V 1.5V aAyeBpiko aBpolopa Twv THWV TAoNG

I« HEA oe oelpd al\d avtiBeta: mpoooyr ot
, 20V 12V npoonua (20V-12V=8V)

 HEA mapaAAnAa: mapoywyn mMEPLOCOTEPNC

+

) j:}_ EVEPYELAC OV OL TINVEC £XOUV TNV L8LaL TAoN
- OKPOOEKTWV
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EKKIvVNon autokivitou pe adela pmatapla

(Giancoli p.202 ex.28-10) o 1 Goodbaery 7
7 ’ ’ ’ - VWW\ || : 1
Muwa poptiopevn pratapia avtokivntou (HEA 12.5V kaul EIG(L)TEpLKI’] ooka 1fsvi B
avtiotaon 0.020Q)) xpnotpornoleital yia va doptioet pa adewa (HEA 10.1V L Jumper cables—_ L
i r 1 ’ Iy |‘_,.
Kol eEcwTePLKN avtiotaon 0.10Q). Ot duo pnatapiec cuvdeovtal e duo = u3
’ ’ 7 ’ ’ ’ Weak balicry
KaAwoLa xaAkoU pnkouc 3m to kaBeva kat dtapetpo 0.5 cm. O kwvntnpag o
napovotaletal oav avtiotaon 0.15 Q oto kKUKAwpA. Not UTtoAOYLOTEL TO AT W18
' , ' , , , (.10 €2 -
peVA OLOECOU TOU KLVNTHPO 0. 0V CUVOEETOL LLOVO OTNV apOPTLOTN e : :;] Y,
’ ’ ' p ’ - l‘_' g . =0 |.-1_ 3
urtotapia Kot B. av ot duo pnatapleg cuvdeovtal Omwe palvovtal oTo losed) o
KUKAWLLOL. Siarter
Weak battieny
! I} ’
Q. A= n 2 avtiotaoelc og oepa: 0.100Q+0.150=0.250

"

0100 1=V/R=10.V/0.25Q = 40A

10,1V
Starner /) = () i.:‘(z ll‘
witch |8 Rs=0.15¢



EKKIvVNon autokivitou pe adela pmatapla
(Giancoli p.202 ex.28-10)

B.

YoAoOyLopOC AVTIOTACE WV KOAWSLWV

_p? (168 x10780m)3.0m
A m(0.25 x 1072m)?

R; = 0.00260

7oA

Kavovag kopBwv Kirchhoff

210 B I, +1, =13

Kavovag Bpoxwv Kirchhoff

ACDBA
125V — LR; — I3Rs — L1R; — Iyr; = 0
125V — (2R + 1) — I3Rs = 0
12.5V — 1,(0.025Q) — I3(0.15Q) = 0
ABA

10.1V — ISRS — 127" =0
10.1V — I5(0.15Q) — 1,(0.10Q) = 0

AUVOUE TO oUOTNUA TWV 3 EELOWOEWV LLE TOUG 3 QlyVWOTOUC EXOUUE

AW

Slarmer

switch | 2

(closcd)

Weak ballcry

{4
. {—tB
r

| i
oLl 0.1V

R.=0.150

11: 76A
IZ - _SA
I, = 71A

Ntarer
iotor



HAektpowpopo xeAL ( Halliday p. 204)

H HEA o€ pia ypoppn He 5000 nAektpokuttapa: €., = S000€ = (5000)(0.15 V) = 750 V.
H oAwkrj avtiotaon o€ plo ypappy — Riew = 5000r = (5000)(0.25 ) = 1250 €.

MTOopOULE VO AVTIKOTAOTHOOUUE KAOE pia amo tig 140 idleg ypapUES HE pia povadikni HEA kat pia
pnovadlkn avtiotaon.

Meta€l Twv onueiwv b kat ¢ urtapyouv 140 avtiotaocesls 12500 cuvdevdepévec mapaAinAa. H tcoduvapn
avtiotaon ival :

First, reduce each row to one emf and one resistance.

1 140 1 1 ] = Points with the same
_ E I 140 Electroplaque _'—+|FW—+|F\W_ +|FM potential can be taken
RCL] i=1 Rj anw A as though connected.
< 5000 electroplaques per row 750V
R R.ow 1250 Q) 3.93 O Cow g,
D]. . = = = . - e e e +|=_ —
140 rows :I’—C’J_\“ | e
—5-"WA
I b
/i ’ Y i
ATTAOTIOLNLEVO KUKAWMOL ‘ S
_|+ I:A A f\_|+ I_‘_A,O\P _|I—\_AA/‘ i -:IT: 1 T
% _ rR _ .R — D |l b VW
~ row Ly, l eq . R, R,
(a) WA (8) VWA
R
- Emfs in parallel VWA Replace the plaral\e\'
/\UVOU IJ'E wq T[poq i i = € row _ 750V act as a single emf. j{}\‘f ;eqsL\I':is\:tzlneﬁs with their - ,-
R, + R, 800 ) + 8.93 O B o =750V ' I W
q 2 ; . & b R
= 0.927 A = 0.93 A. o o
. i
R,
(c) VWA (d) i




KukAwpata RC - ®option TUKvwTH

* To pevpua pEeL o€ pLla SlevBuvon evw To HETPO MToPEL va dLadeEpeL

e Kavovac Bpoxwv - Kirchhoff

q .
E——=—IR=0
C
t=0 ,
O Slokd E 0 _cc To Q elvau
LOKOTITNG OTO O mmm) [; = = max LEVIGTO
CYLOL i=0
dq E q dq CE ¢q q—Cé’: dq t
dt R RC dt RC RC RC q—CE ~ RC
j ’ j dt o (158 = _ ¢
q— ce "\—ce )T "RC
®optio cuvaptiosl
TOU XPOVOU yLa q(t) = CE(1 — e™YRE) = Qpran(1 — e t/RC)

TIUKVWTN Ttovu $poptilel




KukAwpata RC - ®option TUKvwTH

PeUpa GuvaPTAOCEL TOU c
XPOVOU yLa TTUKVWTN i(t) = m o —t/RC
nou PpoptileL

: E _
2taBgpa XpOvou Tou i(t) = - e ~t/RC
KUKAWHMLOLTOG

q(t) = CE(1 — e t/RC)

To ¢poprtio gival 0 yia t=0 kot
TAnolalel to péyloto yo CE

yla t->o0
9
CE

0.632CE€
Tn xpovikn otyun t=t (=RC),t0 To pevpa gival pEyloto
doptio €xeL avéndel amod 1o 0 (I=EI®) ywa t=0 ka pewwvetal
010 63%TNG TEALKNG TLUNG TOU EKOETIKA yLaL t->00
ce ;

Ii
= 7=RC

0.3681,

Tn xpovikn otyun t=t (=RC),t0
peLUA EXEL LELWOEL 0TO 36.8%
NG APXLKNC TG Tou E/2



KukAwpata RC - EKpopTion TTUKVWTH

q .
— L _ iR =
-
q dq q q dq 1
— L _R=0>-——R=—-=>2—=——dt
C dt d C q RC
qq 1 (¢ t
2w () -
0, 4 RC J, Q; RC
®doptio cuvaptROEL TOU XPOVOU _t/RC
: ; q(t) = Qe
yla mukvwtn nou ekdoptilet
PeUpaL CUVAPTHOEL TOU XPOVOU oy Qi e
yla TTUKVWTH Tou ekgoptilel i) = - RC ¢

KOKAwpa pe undevikn ecwTteplkn avtiotaon. (i) Mowo Ba eival To pevpa oTnNV patopia
HOALC kKAeloel o dlakomtng? (ii) Moo Ba gival To pevpa oTNV pmatapio PETA oo moAU
xpovo? a) 0 B) E/2R y) 2E/R 6) E/R €) aduvato va UTIOAOYLOTEL

|l|+

R




Napadetypa

‘Evac adoptiotoc nUKVwWTAC 5.00uF kalt pia avtiotaon 8.00%10° O
ouvOEovTal o€ oelpd pE pLa pratopia 12V. Na BpeBouv:

a) n otaBepa xpOvVou Tou TTUKVWTN, B) TO HEYLOTO pEULOL TOU
KUKAWMOTOC, V) To poptio Kal To pEULLOL CUVAPTACEL TOU XPOVOU TN
oTlyHN mou KAelvel o dtakomtng (B€on a)




Napaderypa

210 (6L0 KUKAWMAL LE TO TIPONYOULEVO O TIUKVWTNC ekdopTilel LEow TNG avtiotaong R.
a) 2€ TOOEC XPOVIKEC oTaBepEC TO dopTio oTov MUKVWTA Ba elval oTo ¥ TS aApXLKACS TOU TLUAC?
B) N amoBnNKEVUEVN EVEPYELD LELWVETOL LE TO XPOVO KaBwWG ekPopPTileL O MUKVWTNG. 2€ TIOOEC

XPOVLKEC O0TAOEPEC N armoBnKeLEVN evEPYELA Ba eival 0TO Y TNG aPXLKAC TOU TLUAG?




Aoknon

‘Evacg mukvwtn¢ 5.00uF doptilel pe mnyn 8V Kol 0Tn CUVEXELD
ekdopTilel pEoW pLag aviiotaonc. Na UTTOAOYLOTEL N EVEPYELD OTNV
avtiotaon KaBoAn tn Slapkela ekpOPTLONC TOU TIUKVWTA.




