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B" Aukeiou

6 MapTiou 2010

OewpnTIKdé Mépog
Oépa 1°

A. 210 TTAPAKATW KUKAWPA KABE pia atro TIg avTioTaoelg ival 20 Q. MMoia gival n cuvoAIKn
avTioTaon PETagu Twv onueiwv A kai B;

A

(1)15Q (2)40Q (3)60Q  (4)80Q (5) 100 Q

B. Auo idia cwpartidia 1o kabéva pe pada 4,5 mg kal nAekTpikd @optio 30 nC, KivouvTal
OTO KeVO Kal aTnVv idla euBeia 10 éva TTPog T0 AAAO pE TaxUTnNTEG ioou péTpou 4,0 m/s T
OTIYMA TTou N atmréoTacr Toug gival 25 cm. Toia Ba gival n eAGxIoTn améoTacn Toug; AiveTal
N SINAEKTPIKA OTABEPG Tou KevoU £,=8,85 107°C%/Nm?. AyvoroTe TIC BOPUTIKEC GAANAETTI-
Opdoeig.

. ‘Evag euBuypappog peupato@opog aywyog Je PAKoG L diappéeTal atrd NAEKTPIKO peUA
| katd Tn OeTIKA d1EUBUvVON Tou Afova X. ZTNV TTEPIOXH TOU aywyoU UTTAPXEl OPOYEVEG [a-
yvnTiKS TTEdIO TOU OTTOIOU OI CUVIOTWOEG Eival Bx = 3B, By = - 2B, and Bz =B, 61ou B uia
o1aBepd. Molo gival To HETPO TNG dUVAUNG TTOU OEXETAI O AYWYOS aTTd TO PayvnTIKG TTEdio
w¢ ouvapTtnon Twv L,/ kai B;

B
. L . A LN
A. O1 Aautrtipeg A,B kai C givail idiol, T1 6a cupei otn ew- NG
TEIVOTNTA TwV AAPTITAPWY A Kal B étav o d1akOTTTNG S KAEi-
oel; Na ggnynoerte TAApwG TNV ammdvrnor oag. -S\_< 9_
.|_ C

Oépa 2°
A. 210 TTOPAKATW KUKAWWPA TO 18avIKO BoATéuETpO deixvel OV. Na Bpeite Tnv HEA Tng 1n-
yAg. 3Q 50

NVWA——AMIN——

1 Q% 12 Q)
24 Q
AN\

+€; _ r=2Q
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B. 'Eva katakopu@o KUAIVOPIKO OOXEIO ME
aBapég €uPoAo kai dlaBepuikd TOIXWUATO
TTePIEXEl 1I8avIkO aéplo Bepuokpaaiog 300 K SL 7L
Kal Oykou 5 L ommwg @aivetal oto dITTAAvVO
oxAua. To €upolo éxel emdveia gupadou
75cm? Kal PTTOpEi va KIVEITAl KATOKOPUPX
XWpIic TpIBéC. H eEwTtepikA TTiEon €ival oTa-
Bepy 10° Pa kai n Oegpupokpacia €Tmiong
oTaBepn kal ion e 300 K. 2Tnv kKatdoTtaon
autn (A) TO0 €uPoAo TTapaMEVEL aKivnTo. TN
ouvéxela Kpeulétal éva Bapidl pye pala m
oTO €UPBOAO OTTOTE AUTO KIVEITAI TTPOG TA KA- m kg
Tw MEXPI TTOU aTtrokaBioTaral véa 100ppo-
mia, kardotaon (B), otnv otroia 10 Qéplo
€xel Oyko 7L. H petaBoArn Tou agpiou €yive
utté oTabepr) Bepuokpacoia 300 K. H emTd-
xuvorn Adyw Tng Baputnrag gival g=9,81 m/s?. Bpeite T pala Tou Bapidiou.

300K 300K

Pee=1bar

Kardotaon A KartdoTtaon B

Oépa 3°
A. H dIGueETPOG TwV KUKAIKWY OTTAICUWY ETTITTEOOU QOPTIOPEVOU TTUKVWTH, TTOU £XEI aEpa
METALU TWV OTTAICPWY Tou, €ival 6=30 cm Kal N JETAEU TOUg aTTdOTOON ¢ =6 mm.

i. E¢€nynoTe yiati dev Ytropouie va XpnOoIPOoTIoINCoUhE TO vouo Tou Coulomb yia Tov TTpoo-
OIOPICHO TOU YETPOU TNG EAKTIKNG dUVAPNG F avaueoda oToug OTTAICHOUG TOU TTUKVWTH.

ii. Av TO U£TPO TNC TTPOonyoUpEVNS dUvaung F eival ioo e 15-10° N kai TTpoodiopiletal ammd
TN oxéon F=% ‘Q-Ep (Q TO @OpPTIO TOU TTUKVWTA KAl Eg TO JETPO TNG £VIOGCNG TOU NAEKTPIKOU

Tediou YETAEU TWV OTTAICPWY TOU), VO UTTOAOYIOETE TNV EVEPYEIQ TTOU €ival OTTOTAMIEUPEVN
OTOV TTUKVWTH).

iii. Na uttoAoyioete Tn HETABOAN TNG EVEPYEIAG TOU TTUKVWTH, AV PHETAEU TWV OTTAICUWY TOU
TOTTOBETACOUNE HOVWTIKO UAIKO BINAEKTPIKNG OTABEPAGS €=51 XWPIC VO ATTOOUVOECOUNE TOV
TTUKVWTA atré TNV TNy 01a0€prg Tdong TTou ToV QopPTiEl.

B. HAekTpOVIa emTiITaXUVOVTAI ATTO TNV NPEPIa PE TNV £TTidpacn Tdong Vp=960 Volt. Ta nAe-
KTpOVIa Byaivouv atrd 1o NAEKTPIKO TTedi0 TTOU Ta £TITAXUVEI OTO onueEio A Kal akoAouBouv
TNV €uBeia AA". 1o onueio M kal o€ atréoTaon d=5 cm atrd 1o onueio A Bpiokeral onueia-
KOG 0TOXOG, N de nuisuBeia AM oxnuarilel ywvia a=60° pe TNV nuisuBeia AA".

i. [Moia TTpETTel va gival n payvnTIKA TTAYywYr €VOG OJOYEVOUG payvnTikou Trediou B, e
d1evBuvon KABeTn oTo eTTiTTEdO TWV AA’, AM, £101 WOTE Ta NAEKTPOVIA, ByaivovTag atTd
TO NAEKTPIKO TTEDIO, VA TTEQTOUV OTO OTOXO.
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ii. Na Bpeite TN HETABOAR TNG KIVNTIKAG EVEPYEIOG KAI TO HETPO TNG METARBOARG TNG OPHNG
KAB¢e nAekTpoviou aTnv Kivnor) Tou atré 1o A oto M.
Aivovtar: me=9-10°' kg, g.=1,6:10"° C.

Neipapartikd Mépog

A. e €va gpyaoTnpio €miAuong TTPOBANUATWY 0 KaBNyNTAG avéBeoe o€ pia opada pabn-
TWV va Bpouv Tnv €I8IKR BeppoTNTa EVOS UYPOU TTAPEXOVTAG TOUG TA TTAPAKATW UAIKA
Kal 6pyava:

To uypd, kKUTTEAAO Tou Ka@é (200ml), nAekTpovikr) Cuyapid, XPOVOUETPO, BEPUOUETPO,
Kal NAEKTPIKO BpaoThpa BuBiong pe 1I0xU SOW (cav autoug TTou XPnOIPOTToIoUV O€ KO-
QETEPIEG OTTOU BuBifouv TO KUAIVOPIKO TOU KATW PEPOG OTO Wiyua yia va Bpdocel).

O1 paBbnTég oxediaoav Tn dIATALN TTOU QAIVETAI OTO TTAPAKATW OXAMA Kal UTTEBETAV OTI
N NAEKTPIKA EVEPYEIQ TNV OTTOIA KATAVOAWVEI O BPACTAPAG ICOUTAI PE TN BEpUOTNTA TTOU

METAPEPETAI OTO UYPO.
M— TTPOG TpoYodoaia
BepudPETPO /; KUTTEANO TOU Ka@E

BpaoThpag BuBiong

uypo

TNV TTpogpyacTnpiakr diadikaoia €ixe d0Bei oTOUG PABNTEG pIa OcIpd EPWTACEWY Ol O-
TTOieG €ixav OKOTTO va TOug BonBrijcouv oTnv €TTIAUCH TOU €£pyaocTNPIOKOU TTPORAARUATOG,
uTTEVOUNICOVTAG TOUG TO VOUO TNG BepuidopeTpiag Q=mcAB, kai TO TI ekpPAlel n €10IKN Bgp-
MOTNTA C.

(i) MeprypayTe avaAuTIKA TNV TTEIpAPaTiKh dladikacia TTou Ba akoAouBouoarTe Kal TTIBAVWG
0KOAOUONOE Kal N OPAda TwV JabNTWV ava@EéPovTag Kal TTola eyEOn Ba yeTpouoaTte aAAd
Kal TTwG atrd Ta TrelpauaTika dedopéva Kal Tnv 1I0XU Tou BpacThpa, 6a uttoAoyilaTte Tnv €I-
OIKA BepudTNTA TOU UYPOU.

(if) Avagéparte Tpeic TOUAGXIOTOV AOYOUG OTOUG OTTOIOUG OQEIAOVTal TO CPAAPATA OTOV U-
TToAOYIOUOG TNG €I0IKAG BEPUOTNTAG.

(iii) H €101k BeppdTNTA TOU UYPOU AUTOU BPEOBNKE PIKPOTEPN OTTO €KEivn TOU veEPOU. Av a-
vapeioupe ioec palec uypou Beppokpaciac 80°C kai vepol Beppokpaaiag 20°C, Ba aTro-
KaTaoTabei BepUIKA 1I00ppoTTia 0 BEpUOKpaaia:

a) pIKpOTEPN aTré 50°C, B) peyaAutepn ammd 50°C |, v) ion pe 50°C

Na eEnynoeTe TTANPWGS TNV aTTAvTNON 0agG.
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B. H Asitoupyia evog aiobntripa wtog otnpietal o€ éva @wTtoavtiotatn (LDR) Tou otroiou
n avtiotaon €¢apTdral atd To QWTIOUO OTTWGS PAIVETAI OTO TTAPAKATW YPAPnUA.

AvrioTtaon (kQ)

Y ) ) _ _ . _ . .
a0 H : T TS SR SR SR

a0
4.0

Z.1]

—f T -

) Z0 31 40 50 &0 70 5% B0 100
PwTIop6G (lux)

(i) To KUKAwua Tou aiIoONTAPa TTEPIAAUPBAVEI PTTATAPIa 1) KTTA-
Tapieg o€ oelpd Pe ouvoAikr) HEA 3V |, aptrepdueTpo Kal Tov //

@wToavTIoTaTn. OTTwg @aiveral oTo dITTAAVO oXAua: C

O1 ptratapieg Kal TO APTTEPOPETPO EXOUV APEANTEQ ECWTEPIKA
avtiotaon.

Bpeite Tnv évdeiEn Tou auTTeEPOPETPOU OTAV O PWTIONOG eival
10 Lux. ‘ | ‘ |

(if) Otav 0 WTIONOG gival EVTOVOG N PTTATAPIEG TTEPTOUV (TEAEIW-
vOuV) TTOAU ypriyopa. Na va avTIJETWTTIOOUPE autd To TTPORANUA
KATOOKEUACOUUE KaIVOUPYIO KUKAWUA yia TOoV alobntipa xwpig —
QUTTEPOUETPO OAAG pE €va akOua avTioTaTtn pe avriotaon 10 kQ 7
Kal éva BOATOUETPO OTTWG @aiveTal 0TO dITTAAVO OXUA. —

Mola n €vdeign Tou BoATopEéTpoU OTAV O QWTIOPOGC gival 10 Lux;

(iii) 210 TTApaTTdvw KUKAWUA PIa JETABOAA TOU QWTIOUOU KOVTA oTa 60 lux TTpoKaAEi oxe-
TIK& JIKPH JETABOAR oTnv €vdeltn Tou BoATopéTpou. MpoTeiveTe KATTOIa ANy} OTO KUKAW-
MO WOTE TO VEO KUKAWMA va gival TTIO EuaiodBnTo 0TO QWG.

KoAR EmiTuyia
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2ZUVOTITIKEC ATTAVTROEIC

OewpnTIKO Mépog
Oépa 1°:
A. Zwotn (1)

B. ATT6 TNV apxr diatipnong TNG EVEPYEIOG EXOUE:

2 2

K, q—+2%mv2 =k, a6 ™y omoia TTPOKUTITEN 0TI fmin=7,76cm
r Vmin
. Eivai Fy=B,IL=BIL  kai F=ByIL=2BIL

ETreidn ol Fy, Kai F, gival KABETEC N GUVICTAWEVN B Exel HETPO: F=,|F2 + F2 =+/5BIL

v

A. H pwTtoBoAia Tou A Ba auénBei evw Tou B Ba peiwBei. Me 1o KA€ioigo Tou diakoéTTn S
MEIWVETAI N CUVOAIKA QvTiOTAON TOU KUKAWMATOG apou ouvdéeTal TTapaAAnAa oTtov B o Ao-
pMTTTAPAG C. AUTO €x€l Oav OUVETTEIQ TNV augnon Tou peupaTtog otov A. Adyw Tou OTI TO
pevpa otov A Ba eival augnuévo Ba ival augnuévn Kai n dilagopd dUVAUIKOU OTA AKPA TOu,
ETTONEVWG Ba gival peiwpévn n dilagopd duvauikou oTa akpa Twv B kal C. AuTtd TTPOKUTITE
aTTo TO YEYOVOGS OTI TO ABPOICHA TWV TACEWV TTOPAPEVEL TO iD10. AQOoU AOITTOV N TGO OTOV
B Ba cival peiwpévn Ba gival peiwpévo Kal To pelua o’ auTov.

Oépa 2°
A.
1= _ga

10
Vag=9A3Q=27V
Vop=27V+9V 10
=2V 34

120 T I,
ly=l+1,=12A
Vea=12A  5Q=60V
Voz=Vios+Var=36V+60V=96V T I
[ =2V _4a

240

I=l1+ I+ ;=9+3+4=16A

Voz=E-Ir omote E=Vez+Ir=96+162=128V.
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B. ATT6 TNV 1I00ppoTTia Tou eUROAOU oTnVv KaTdoTaon A EXOUUE:
P1=Ps§

ATI6 TNV KOTACTATIKA £€icwon:
e PV, _100000-0,005 _ 0.20045mol 5L 7L
RT 8,3145-300
AT1T6 1O VOUO Tou Boyle 300K 300K
P1V4=P,V, otroTe:
P,= PV, _ 100000 -0,005 _71429P2
Vv, 0,007
ATT6 TNV 100ppoTTia Tou euROAOU OTNV KATA- Pee=1bar
otaon B €xoupe:
. . m kg
PecA=P,A+mg atrd Tnv otroia
_ (Psg _Pz )A , p
m= T =2184kg Kardotaon A KardoTtaon B
Oépa 3°
A

i. Ta @opTia Tou TTUKVWTA gV gival onuelakd (6>>> /) oTToTE TO PETPO TNG METAEU TOUG OU-
vaung dgv TpoodlopideTal atrd 1o vouo Tou Coulomb.

ii. Uzl-Q'V
2

— UZL'Q'V (1)
Vv 2
EOZ? ondte V=E, ¢

1 A
F—2QE0 (2)

ATI6 (1) kai (2) — U= F- ¢, kai pe avTikatdotaon oto S.1.: U= 15:10°6-10° J iy
U=9-10°J.

i, U=1.C\2
>

|
=jle

- Kal ETTEION E=£, TEAKG: U'=¢-U (3)
C, C

0

U-L-Cp 12
2

AU=U-UnR, Aoyw ¢ (3), AU=(e-1):U (4)
Me avTikatdotaon otnv (4) TTPOKUTITEL: AU=45-10" J.
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B. _
. d d A G A’
i.OA=—- =Rnua — R= (1) — > > ~
2 2npa /o oy
U?
FL=Fk — qeUpyB= Me 20 (2)
FL
Ao (2) » R= D Yo 3)
q.-B
A6 (1) kai (3) — B = 2Me Yo mba 4
d-q,
1 2q. V.
quO= . me.vg — VO = M (5)
2 m,
Amo (4) —2Ls p= 2. Zm;'VO 6)

ATI6 (6) —>1 5 B=36- 103 Tesla,

ii. AEQM =Exm—Exa= %m-vé 3 %m-vé — AE™ =0

AP = ﬂ—i =ﬂ+(—i) OTIOTE:

|AP| = \/Pﬁ +P; +2P,, -P, -ouv60° 1, €TMeId Py = Pa = Mg Vo,

|AP| = \2m}-ve+m?2-v) A |AP|=mevy3 (7)
A6 (7) —) 5 |AP| = \fom, -q.-V, 8)

ATI6 (8) —>L 5 |AP|=288-10% kg™
S

Meipapartikd péPog
A.
(i)

- Métpnon pe Tov NAeKTPOVIKO Cuyo TNG HAdag M Tou KutTEAAoU OTav gival adelo.

- Métpnon pe Tov NAekTpovikd Cuyo TNG palag M tou KUTTEAAOU PE TO UypO.

- Y1oAoylopog TG padag Tou uypou m=M-My

- BuU6Bion Tou BpacTtripa oTo uypo.

- Métpnon TG apxIKAG Bepuokpaciag T4 Tou uypou.

- Avoppa Tou BpacTAPA Kal EKKIVNON TOU XPOVOUETPOU TAUTOXPOVA.

- Avadeuon Pe Tov BPacThpa XWEIiG va AKOUUTTA OTA TOIXWHATA TOU KUTTEAAOU.

- MoAi¢ n Beppokpagia Tou uypou ¢Tdcel aToug 70°C TrepitTou OBACIKO TOu BPACTH-
PA KAl OTAUATNUO TOU XPOVOUETPOU TAUTOXPOVA.
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-  Métpnon TG péyioTng Bepuokpaciag T, Tou uypou, Kal Tou xpoévou t TTou ATAV O-
VauuEVOoG 0 BpaoThipac.

YTT00£TOVTAG OTI OEV UTTAPXOUV OTTWAEIEG, N BEPUOTATA TTOU PETOPEPBNKE OTO UYPO I-
ooUTal JE TNV NAEKTPIKN EVEPYEIQ TTOU TTPOCYEPBNKE OTO BpacThpa dnAadn:

mc(T,-T1)=Pt &61T0U € N 101K BEpUOTNTA TOU UYPOU, £TOI:
o= Pt
m(T, =T)
(ii)
-  O¢puavon Tou BpaoTipa
- METOQOPG BEPUATNTAC OTO OEPUOUETPO.
- METOQOPA BEPPOTNTAG OTO KUTTEAAO.
(iii) ZwoTnA €ivai n a.

(i) A6 10 Ypdpnua TTPOKUTITEl OTI VIa @WTIOHO 10 lux n avrioTtaon gival 5kQ. Atréd

TO VOO Tou Qhm OTO KAEIOTS KUKAWMO I=% = 53—]:; =0,6mA

(i) H ouvoAikn avtiotaon gival Roy=15kQ. To pevpa Ba gival I=3/15kQ=0,2mA
A6 10 vOuo Tou Qhm €xoupe yia TNV £vOEIEn Tou BOATOUETPOU:
V=IR=0,2mA 10kQ=2V

(iii)  Avmkaraotaon Tou avTioTdtn Twv 10kQ pe dAAov uIkpdTEPNG avTioTaoNG 1} OUV-
deon deUTEPOU AvVTIOTATN TTapAAANAa o€ ekeivov Twv 10 KQ woTe N cuVOAIKN a-
VTIOTOON TOUG va €ival QPKETA PJIKPOTEPN.
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