ENANAAHNTIKEZ AZKHZEIZ I'" TYMNAZIOY

KE®1: ENEPTEIA

1. 31OV TTI0 KATW TTivaka OivovTal HEPIKEG HOPPEG EVEPYEIAG KAl OI ETTEENYNAOEIG

TOUG.
Mop@ég evépyelag Etregnynoeig

1. XnuikA a) Eival n evépyeia mou £xouv Ta cwuata AOyw Twv
OUVANEWY TTOU OKOUVTAIl O€ QUTA.

2. Auvauikn B) Eival n evépyeia TTou TTEPIEXETAI OTIG TPOYEG Kal
oTa KaUoIUa

3. OgpudTnTa y) Eivai n evépyeia mou £xouv Ta cwuata étav
KivouvTal.

4. KivnTikn 0) Eival n evépyela TTou peTapépetal atro éva (e0TO

OWMPA 0€ Eva PUXPOTEPO CWHA.

(a) Na onpeiwoeTte KATW atro KABE apIBuUd TO ypApua TTou TaIPIALEL:

(B) Na ypawete Tn povada PETPNONG TNG EVEPYEIAG.
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2. 'Eva autokivnto Kiveital o€ €uBUypaupo OpOUO KAl PETATOTTICETAI KATA
Ax=50m. 210 aQuTOKivNTO ACKEITAI N dUVAPN attd TN unxavr) Tou F=2000N kai n
ouvaun TnS TpIRS T=300N 6TTWG QaiveTal aTo TTI0 KATW OXAMA.

(a) Na utroAoyioeTe TO £py0 TWV TTIO KATW OUVANEWV:

Ax

i. 'Epyo duvaung
L e
ii. 'Epyo duvaung
1S




(B) Na ypdyere tToia ammd TIG MO TTAVW OUVAMEIS TTapdyel €pyo Kal TToIq
KatavaAwvel €pyo. Na OIKAIOAOYAOETE TNV ATTAVTNON 0AG.

3. 'Eva mrupoBoéAo extoteuel BARpa palag
m = 2 kg pe TaxuTnTa PéTpou U = 15 % To ’@ -
BAAPa ekTogeueTal TTO UYPog h =20 m .

TTAvw atro 10 £€0a@og. Na BswproeTe TO

£00P0o¢ W emiTTeEdO PNOEVIKAG BAPUTIKAG

OUVOUIKNG evépyelag. AiveTal n "Edapog
emTAyuvon TG BaputnTag otn I'n: g =10 :’—g.

(a) Na utroAoyioeTe TNV KIVNTIKA EVEPYEIA TOU BARUATOG TN OTIYUN TNG EKTOEEUCAG TOU.
(B) Na utroAoyioete Tn BapuTikr dUVAMIKA EVEPYEIQ TOU BAAUATOS TN OTIYMN TNG
EKTOEEUOTG TOU.

(y) Na ypaweTte TTwg JeTABAAAETAI N BAPUTIKY) SUVAMIKN EVEPYEIQ TOU BAANOTOG PETA

TNV €KTOEEUOT TOU OTTO TO TTOAUBOAO PEXPI VO PTACEI OTO £60QPOG.

4. Na CUPTTANPWOETE TIG TTIO KATW TTPOTACEIG PE TIG KOTAANAEG AEEEIC , WOTE
va €ival €TIOTAPOVIKA OpBEC.

(a) Zg Evav nAEKTPIKO AQUTTITAPA TOV OTTOIO £XOUME CUVOETEI E MIa PTTATOpPIO

[ EVEPYEIQ TTOU €ival atmmroBnkKeupévn oTnv UTTaTapia
METATPETTETAI OPXIKA OE€  coieeieeeieeeeeeeeietiin e e e e e e e e e e eeaeas KOl OTn OUVEXEID
(o 1 S Kal

.................................................................. OTOV AQUTTITAPA.

(B) Na utroAoyioete Tn BapuTikr) duvauikh evépyela (U ) TTou €xel Eévag aBANTAG
pMalag m=70 kg, 6Ttav Bpioketal oe Uog h=2,3 m mavw atmod Tnv TMPAVEIA TNG
'Mc. Na Bewpnoere wg emmimedo avagopdg Tnv em@aveia Tng ne.

(Na ypayeTe TTpWTA TOV TUTTO KaI META VO AVTIKATAOTAOETE).




5. (a) Na ypawyeTe TOV OpIOUO TOU €pyou oTaBepnG dUvVAPNG

(B) To cwpa X TOU TTIO KATW OXAMUATOG APXIKA I00ppoTTEl 0T B€on 1. Katroia
XPOVIKA OTIYU aokouvTal TAuTOXpova TTavw Tou OUO OTaBePEC OUVAMEIG
F1=50N ka1 F2=100N. To cwpa Z Kiveital opi{OvTIa O€ Agio 0pICOVTIO ETTITTEOO
Kal JETATOTTICETAN KATA SM, @TAVOVTAG OTn B€0n 2.

1,

Beon 1 Oéon 2

i. Na uttoAoyioeTe TO £py0 TWV dUVAUEWY F1 Kal F2 yia TNV TTI0 TTAVW PETATOTTION
TOU CWUATOG.

ii. Na uttoAoyioeTte To OUVOAIKS €pyo TWV OUVANEWYV TTOU ACKOUVTAI OTO CWHA.

6. A. Na ypdyete KGTw atod K&Be eikdva av n duvaun F Trou aokei o MixaAng otnv TOAvTa

TTAPAYEl  KATAVOAWVEI 1] OUTE TTAPAYEI OUTE KAl KATAVOAWVEI £PYO.
)

F
% u/ Axivnrog




B. 'Eva kiBwTio gival apxikad akivnto oto onueio A. O MNdvvng aokei pia otabepr) duvapun F
OTO KIBWTIO, METATOTTICOVTAG TO ATTO TO ONMEIO A TTPOG T APIOTEPA, TTAVW O€ YIa OPICOVTIA
ETMIPAvEIQ TTOU OV €ival Agia, OTTWG QaAiveTAl OTO TTIO KATW OXAMUA. To METPO TNG duvaung
TToU aokei o MNavvng gival F = 70 N kai 1o pétpo TG TpIPNG €ival T = 50 N. To KIBWTIO £XEl

METATOTTIOTEI KATA 25 M KaBwg TTepvA atrd 10 onueio I.

*'111
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(a) OTav 10 KIBWTIO pETATOTTICETAI ATTO TO onueEio A oTo I,
i. va uttoAoyioeTe To £pyo Twv duvdpewy F kai T.

‘Epyo TnG F:

ii. va uttoAoyioeTe TO GUVOAIKG £py0 TWV OUVAHEWYV TTOU a0KOUvVTal OTO KIBwTIO.  (
iii. va ava@pEéPETE av TO CUVOAIKO £pYO €ival TTAPAayOUEVO 1) KATAVAAIOKOUEVO.

(B) Na 1TpocdlopiceTe TNV KIVATIKI EVEPYEIQ TOU KIBwTioOU 0TO onueio I'.

7. A. a) O Balapog evog aveAkuoTipa padi
HE Toug emRATES éxel pala 1600 kg kai F
apxiCer 1™ xpovikh oTiyui t=0 s va T

kateBaivel atrd Tov 3° OpoPo VOGS KTIpiou .

oTo 106y€I0. To UYog Tou KABE opdgou gival m A
ico pe 3,5 m kal n TaAXUTNTA TTOU £XEl O e
aveAKUOTAPOG KaBwg OiépxeTal ammd TOV LS S 3% 6podoc  u3=0,3 m/s

Kabe Opoo, avaypdeerar oto OITTAAVO
OXAMa. ZTOV AVEAKUOTHPA €EKTOG OTTd TO
Bapog  ToOU QoKEiTal MEOW €VOG

%l h=3,5m
OUPPATOCXOIVOU KaI HIa KATAKOPUPN TTPOG E 2% 6poog  vz=0,2m/s

Ta TTAvw duvaun F. H duvaun Tng 1pIBNg va
BewpnOei apeAnTéa.
1° 6podo¢  v1=0,1m/s

LOOYELO Uo=0 m/s



i. Na uttoAoyioeTe Tn ETABOAA TNG DUVAUIKAG EVEPYEIOG TOU AVEAKUOTHPO ATTO

Tov 3° aTov 1° 6po@o, opiCovTag WG ETTITTEDO AvaPoPAg Tov 1° Gpo@o.

ii. Na utroAoyioete Tn HETABOAN TNG KIVNTIKNAG EVEPYEIOG TOU QVEAKUOTAPA ATTO
TOV 3° OPOPO HUEXPI VO PTACEI OTO I0OYEIO.

iii. Na utroloyioete TO OMNIKO €pyo TwWV OUVAUEWV TIOU QOKOUVTAl OTOV
AVEAKUOTAPA, OTAV AUTOG KIVEITAI ATTO TOV 3° OPOYO OTO IOOYEIO.

iv. Av n dUvapun TTOU AOKEITal JEOW TOU cupuaTdéoxolvou eival ion pe F=15993
N, va UTTOAOYIOETE TO £pYO TNG, OTAV O AVEAKUOTHPAG KIVEITAI ATTO TOV 3° OpOPO

MEXPI TO 1I00YEIO.

8. (a) Na ypdayeTte 1010 QUOIKS PEYEBOG OVouAlouue BapuTiK OUVAUIKA

EVEPYEIQ.

(B) O vyepavog Tou  ditTAavou
OXAMOTOG QVUWWVElI €va KIBWTIO ME
TOUBAa oTov 9° 6po@o TNG OIKOBOUNAG,
0 OTT0i0o¢ BpiokeTal o€ UWPog 28m aTTd
T0 €0agoc. H Paputikh duvapikn
evépyela oTo Uyog auTtod civar 350000
J. Z& 6An Tn didpkela TNG KivnonG Tou
OEV UTTAPXOUV QATTWAEIEG EVEPYEIAG.
Na Oecwprioete OT1 1O  €TiTTEDO

ava@opdg cival To £dagog (B€on IN).

i. Na ypdyete oe tmoiav atrd TIG TpeIS Béoeig (A, B, ') €xel Tn peyaAuTepn
BapuTikr) dUVANIKK EVEPYEIQ TO KIBWTIO PE Ta TOURAQ.

B S T AT T T AT AT ana

| [ i —

i) Na dIKaIoAOYAOETE TNV ATTAVTNON TTOU dWOATE OTO TTPONYOUHEVO EPWTNHA

B().

iii. Na uttoAoyioete Tn uAda TToU €XEI TO KIBWTIO PE T TOURAQ.

iv. Na eg€nynoete 10N givai n Suvauikr evépyeia Tou KIBwTiou Ye Ta TOURAQ OTn

Béon .

| t6ados



KE®2: ZTATIKOZ HAEKTPIZMOZ

1. A. 210 €pyacThpIO QUOIKNG apou TPIYaUE YIa pARdO aTTO TTAACTIKO UE
MAAAIVo Upaoua, n paBd0og YopTIoTNKE apVNTIKA.

(a) Na ovopdoeTte TOoV TPOTTO QOPTIONG TNG PAROOU Kal Tou PAAAIVOU

UQACHATOG. s

(B) Na avagépeTe TO €idOG TOU QOPTIOU TTOU ATTEKTNOE TO HAAAIVO
Upaopa.

!
)
(y) Na Tmepiypdyere TOV TPOTIO PE TOV OTTOI0 QOPTiIOTAKAV Ta OUO )/\“3
’ P ” P , P & ] p
avTiKeigeva (TTola cwaTidla HETaKIVABNKav Kal atrd TTou PJeTaKIvABnKav { RN
e/
o

B. AU0 povwuéveg HETOANIKEG 0@aipes Exouv @opTia 2 uC kalr 4 uC avrioToixa.
TIc @Eépvoupe o€ €TTAPR KAl META TIG QATTOMAKPUVOUME, TTPOCEXOVTAG Va
TTAPANEVOUV NAEKTPIKA OTTOPOVWUEVEG attd TO TTePIBAAAOV Toug. MeTtd Tnv
ETTAPN TOUG Ol OPAIPES £XOUV QOPTIA AVTIOTOIXA:

Na KUKAWOETE TN CWOTA ATTAVTNON.
i.3 uC ka1 3 puC
ii. 1 uC kau 7 uC
iii. 4 uC kau 5 pC
iv.2 uC kai 7 pC

2. A. AyyiCoupe Tov JETOAAIKO BiOKO TOU OpYyAVOU HE TN XTEVA KOl TTAPATNPOUUE
OTI Ta HETOAAIKA QUAAQ OTO €0WTEPIKG TOU aTTWBOOUVTAI, OTTWG OTNV TTAPAKATW
€IKOVQ.

(a) Na avagépeTe TTWG ovouddeTal TO Opyavo TNG TTIO TTAVW EIKOVAG.
(B) Na avagépeTe av n xTéva gival QopTIohEVN 1) OXI.

(y) Edv n xTé€va gival apvnTIKA QOPTIOPEVN, VA £ENYAOCETE TI YOPTIO Ba £xouv, TO
oTa0epd OTEAEXOG KAl TO KIVOUPEVO QUAAO TOU TTIO TTAVW Opydvou.


https://www.google.com/imgres?imgurl=http://www.clipartbay.com/cliparts/cute-cartoon-girl-clipart-mrfeevo.png&imgrefurl=http://www.clipartbay.com/cartoon&docid=VbVfmGZnyAGlSM&tbnid=vWN_O0LS0I5RBM:&vet=10ahUKEwiKn4vfgOXaAhWkQJoKHU2pDPoQMwhWKBcwFw..i&w=1200&h=1600&safe=strict&bih=618&biw=1366&q=clip art head cartoon&ved=0ahUKEwiKn4vfgOXaAhWkQJoKHU2pDPoQMwhWKBcwFw&iact=mrc&uact=8
https://www.google.com/imgres?imgurl=http://www.clipartbay.com/cliparts/cute-cartoon-girl-clipart-mrfeevo.png&imgrefurl=http://www.clipartbay.com/cartoon&docid=VbVfmGZnyAGlSM&tbnid=vWN_O0LS0I5RBM:&vet=10ahUKEwiKn4vfgOXaAhWkQJoKHU2pDPoQMwhWKBcwFw..i&w=1200&h=1600&safe=strict&bih=618&biw=1366&q=clip art head cartoon&ved=0ahUKEwiKn4vfgOXaAhWkQJoKHU2pDPoQMwhWKBcwFw&iact=mrc&uact=8

B. Na ypawete TTOTE £va ATOPO €ival NAEKTPIKA OUDETEPO.

3. (a) Na ypaweTte Tov paBnuatikd TUTTO TToU KPPACeEl Tov vopo Tou Coulomb
Kl va €ENYNOETE Ta CUUBOAQ.

(B) Zto o kKATW OYXNuUa divovral duo oaipeg A kal B kai @aivovral
OXEOIOOUEVEG Ol QUVAEIG TTOU AOKOUVTAI OE QUTEG.

A B

&— <0

Na cupttAnpwoete pe £ (owoTd) A (AGBog) ditrAa aTrd TIG TTI0 KATW
TTPOTACEIG:

i. O1 o@aipeg €xouv 1O id10 €id00G QOpPTIOU. .................

ii. Av dITTAaCIG00UE TO POPTIO TNG OPaipag A, TOTE oI duvdAuElg Ba
OITTAACIAOTOUV. ...eevvennen.

iii. Av JEIWOOUNE TNV aTTOOTACH TWV CPAIPWY OTO WIoO, TOTE 01 dUVAUEIS Ba

OITTAACIACTOUV. ..ovveveeean..

4. O1 yaBdnTég pIag Tagng mapaTtipnoav TNV €A¢n 6U0 PTTAAOVIWY OTO EPYQCTHPIO TNG

PuoIKAG, OTTWGS PAIVETAI OTO TTIO KATW OXMMA.

O1 paBbnTég oudnTouv av Ta PTTaAGVIA €ival NAEKTPIKG QOPTIOPEVA KAl TTWG ival
@opTiouéva. Mo

KATWw @aivovTal o1 aTTOYEIG TEOOAPWY HadnTwv:

Mapia: “To ummaAovi A givair BeTikG popTiouévo Kai To uraAovi B givar apvnTikd
(POPTIONEVO 1) avTioTpoYA”.

Kupidkog: “Ta umraAdévia A kai B givai kai Ta 600 BTIKA gopTiouéva i Kai Ta dUo
apVvnNTIKQ QopTIoNEVA” .

Nikn: “To ummaAdvi A givar BeTIKG QopTIouEVO Kal TO B gival NAEKTPIKG OUOETEPD .



AnuniTeng: “Ta umaAovia A kai B Oev gival NAEKTPIKA @opTIouéva’.

(a) Na ypdayerte T010U/WV PaBNTH/WV n/o1 drroywn/atmoweig gival opOr/Eg.

(B) Na dikaloAoyroeTe TNV ETTIAOYI OOG OTO CNUEIO A), EENYWVTOG YIATI CUUPWVEITE

QTTOPPITITETE TNV ATTOWN TOU KABE padnTth.

5. (a) Na diatuttwoeTe TRV apxn d1IaTAPNONG TOU NAEKTPIKOU QOPTIOU.

(B) Mia apxIk& NnAEKTPIKA OUDETEPN OPAIPA AKOUUTTA TTAVW O€

MIa apXIKA BETIKA @opTIOPEVN pARdo @opTiou q = 8 PC,
OTTWG QaiveTal oTo oxAua. H o@aipa kal n pdpdog civai
NAEKTPIKA ATTOUOVWHEVES ATTO TO TTEPIBAAAOV TTPIV, KATA Kal
META TNV ETTOQN. Souipa
i. O KwoTag ioxupiletal 0TI TTpIV TNV ETTAQN Ta ATOPA TNG pABOOU £Xouv

HOvo TTpwTovIa. Na ypdweTe av o 1I0XUpIouos Tou KwoTa gival opB6¢ 1) AavBaouévog,
OIKaloAoywvTag TNV aTTdvTnor] oag.

ii. Na ypaweTte atré 1mo1o owpua (oeaipa rn paLBo0) YeTaPEPOVTal NAEKTPOVIO KATA TNV
ETTAPA TWV OUO CWHATWV.

iii. Metd TnVv eTaen 1o QopTio TNG paRdou yivetal g = 7 uC. Na TpocdlopiceTe TO YOPTIO

NG OPAIPAG META TNV ETTAPN).

6. (a) Na diatuttwoete Tov Népo Tou Coulomb.

(B) 210 oxAua 1, @aivovTal dUo dpoieg oaipes A kal B pe @optia Qa=-30 uC
kal Qs=+10 puC, avrioToixa.

Q,=-30uC Qq=+10puC
A Ixrfina 1 B
i. AV yvwpiceTe OTI TO HETPO TNG dUVAUNG TTOU AOKE TO QopTio A
o1o @opTio B eival 400 N, va oxedidoete 010 oXAMA 1 TIG NAEKTPIKEG OUVAEIG
TTOU AoKOUVTal OTa QOPTia AuTd. Aivetal kKAipaka 1 cm=200 N.

ii. Na utroAoyioete TO HETPO TNG METAEU TOUG dUVAUNG, AV JITTAACIOOTEN N JETAGU
TOUG aTTOCTOON.



iii. Na oxediaoete 010 oXrua 2 t1n dUvaun TToU BPRAKATE OTO EPWTNMA ii.

Aivetal kAipaka 1 cm=200 N.

Q,=-30uC Qp=+10uC
A B
Ixfina 2

(y) To kopITodki Tou dITTAAVOU OXNKATOG TPIREI TNV aPOPTIOTN PAROO TTAVW OTO
TPpiXwHa Tou apkoudiou. Av n pdpdog atTokTHoEl opTio -7 UC, TTOCO QOoPTio
Ba aTrokTACEl TO TPiXwHa Tou apkoudioUu; Na SIKaIOAOYACOETE TV ATTAVTNON
oag.

7. (a) O1 1m0 KATW €IKOVES TTAPICTAVOUV TOUG TPOTTOUG NAEKTPIKNG POPTIONG.
Na avayvwpioeTe Kal va ypAWeTe KATW a1ro KABE €1kOva, TOV TPOTTO TTOU

QvaTTapIoTa n KABe ikdva.

Ewkova (a) Ewova (B) Ewova (y)

(B) Na g€nynoeTe, KAvovTag ava@opd oTa NAEKTPIKA QopTia TTWS n YUAAivn
PARdOG TNG €IKOVAG (a), atTéKTNOE BETIKO QOPTIO.

(y) Na avagépete 10 €id0Gg TOU PopTiOU TTOU Ba £XEI N youva TG €IKOVAG (a),
META TN QOPTION TNG YUGAIVNG paRdou.



KE®3: AYNAMIKOZ HAEKTPIZMOZXZ

1. A. 'Exoupe dUO OOIEG PTTATAPIEG, TTOU N KABE pia €x€l OTA AKPA TNG TAON
15V. h'

(o) Zuvdéoupe TIG dUO WPTTATAPIEG OTTWG QPAiveTal OTO OITTAAVO
oxAua. Na ypdayete 1roia Ba cival n €évdei§n Tou BoATopéTpou

OoTA AKPA TWV dUO PTTATOPIWV.

(B) Zuvdéoupe T dUO uTTaATOPIEG OTTWG QaiveTal OTO BITTAAVO

oxAua. Na ypdyete Toia Ba gival n £voeIEn Tou BoATopéTpou @
OTA AKPA TOU CUCTHUATOG TWV PTTATOPIWV. (1 povada)

B. 210 dimmAavd oxApa @aivovrar duo OuoIol AQUTITAPES va | ,
PWTOBOAOUV KAVOVIKE. |

(a) Na ava@épeTe TOv TPOTTO OUVOECNS TWV OUO AQUTITHPWV.

A
(B) Edv katrola oTiypr) o Aautrmipag A1 Kagi va eEnynoeTe av o -
Aautripag A2 6a avapel. 4@7
A;

2. A. Na CUPTTANPWOETE Ta KEVA OTIG TNIO KATW TTPOTACEIG, £TTIAEyOVTAG TNV
KAaTtAAANAN AéEn atrod TIG TTapevOETEl

() H o, (TpooavatoAiopévn /  Ataktn) Kivnon Twv
€AEUBEPWYV NAEKTPOVIWV OVoUACZeTal NAEKTPIKO peUQ.

(B) Tnv TGon oTa akpa evOG AAUTITHPA TNV METPAUE HETO «.vvineieeieeeeeenenne
(apTTEPOUETPO / BOATOUETPO), EVW TNV £VTACN TOU NAEKTPIKOU PEUPATOG TTOU TOV
OIAPPEEI TNV HETPAUE HE TO evveeieeeeeeieaaeennnns (apTTEPOPETPO / BOATOUETPO).



B. 210 KUKAWWQ TOU TTI0 KATW OXAUATOG VO ONUEIWOETE:

(a) pe BENOG TNV TTPAYUATIKI) QOPAE TOU PEUUATOG.

(B) pe oUpPBOAa Eva auUTTEPOUETPO Kal Eva BOATOPETPO 0€ KATAAANAEG BETEIC.

i. Taon Aaptrmpa 1:
ii. Taon Aaptmpa 2:
(B) Av o AautrTApag A1 Kagi, va ypAWeTe TTwG Ba ETTNPEACTEI N

@wToBoAia Tou Aaptripa Az.
(y) Av cuvdéooupe akdpa Eva Ouolo AauTTThpa, TTapdAAnAa oTo

. 210 KUKAWMA TOu ITTAaVOU OXNUATOG 01 U0 AauTITAPES A1 Kal n -
N2 gival opolol Kal gival ouvOEDEPEVOI TTAPAAANAQ PE MIa PTTATOPIO
TAong 3V. 1
(a) Na ypdayerte 160N €ival N TAON TOU KABE AQUTTTRPA.
A2

KUKAWMQ, VO YPAWETE TTWG Ba €TTNpeacTei N wToRoAia Twv
Aaptriipwy Az kal Az2. Na dikaloAoynoETe TNV aTTAVTNOT 0AG.

3. (a) Ti gival To NAEKTPIKO PEUNQ;

(B) 'Evag oupudTtivog aywyog diappéetal atrd NAEKTPIKO pelpa éviaong 4 A yia
xpoviké didotnua 10 s. Na uttoAoyioete TNV TTOOOTNTA Q TOU NAEKTPIKOU
POPTIOU TTOU TTEPACE ATTO TO CUPUA OE AUTO TO XPOVIKO dIACTNUA.

(y) Avo opoior Aaptrtipeg A1 kai Az pe avriotaon Ri=R2=4 Q avrioTtoixa
ouvo£ovTal OTTWG PAiVOVTAl OTA TTOPAKATW KUKAWUATA.
A

M Ay ®
& X m

®
Q‘\
®

|, I
H- *

<

KukAwpa 1 KUkAwpa 2



i. Av 01O KUKAwHO 1 ouvdeBei oe ogipd akoun £vag Ouolog AauTrtipag As Pe
avtiotaon Rs, va egnynoete 11 8a oupBei otn wToBOoAIa TWV AAUTTTAPWY A1 KOl
No.

ii. Av 07O KUKAwpa 2 ouvdebei TTapAAANAa akOun €vag Opolog AauTrtripag As
peE avtioTaon Rs, va egnynoete Tl Ba oupPei oTn wToROAIa TwV AaPTITHPWY A1
Kail Az.

iii. Av n €voeIign Tou aUTTEPOUETPOU OTO KUKAwua 1 gival ion pe 0,5 A, va
UTTOAOYIOETE TNV TAON OTA AKPa Tou AauTrThpa A1 e avtiotaon Ra.

4. Mia opydda pabntwyv ouvapuoAdynoe o1o epyaaTr)pio PuoiKAG TO KUKAWA
TOU TTI0 KATW OXAPATOG, YIa va OIEPEUVIOEI T OXEON AVAPETQ OTNV EVTOOT TOU
PEUPATOG TTOU dIappEel Evav avTIoTATN Kal TNV TAoN oTa AKpa Tou.

Tpodobdotiko (mnyn)

| e
1 &)

@

Avtiotatng, R

Audavovtag otadiokd Tnv Tdon Tou TPOPOdOTIKOU, TTPAV HETPAOEIG TG TAoNG
V oT1a Akpa Tou avTiIoTATN Kal TNG avTioTolXng évraong | Tou peupaTog yia K&Be
TTEPITITWON KAl TIG KATAXWPENOAV OTOV TTiVOKO TTOU OKOAOUBEI.

1 (A) 0,2 0,3 0,5 0,6

V (V) 1,2 1,8 3 3,6

i. Na oxediaoete oe Babpoloynuévoug Gtoveg Tn ypa@ikr TrapdoTtaon Tng
£€VTaoNG ToOU PEUPATOS TTOU DIOPPEEI TOV AVTIOTATN OE OXEON ME TNV TAON OTA
akpa Tou, I=f(V).




ii. Na SI0TUTTWOETE TO CUNTTEPAC A TTOU TTPOKUTITEI ATTO TN YPAQIKA TTAPACTOON
yla T ox€on TNG €VIOONG TOU PEUPATOG TTOU JIOPPEEI TOV AVTIOTATN KAl TNG
TdoNG OTA AKPA TOU.

iii. Amé TV KAion TnNG €uBegiag va UTTOAOYioETE TNV TIUA TNG AVTIOTAONG TOU
avtiotam R.

5. (a) Na atmmaviAoeTe OTIC EPWTACEIC TTOU OKOAoOUBOUV uE Tn A O/

. , . ’ O
BorBeia Tou dITTAAVOU NAEKTPIKOU KUKAWMWOTOG.
i. Na ypdawetre pe T0I0 TPOTTO €ival ouvdedepévol o1 duo ®
AQUTITHPEG. 2 o/
ii. Na ava@EpeTe TTOIOV 1] TTOIOUG OIOKOTITEG TTPETTEI VA KAEIOETE r_
Yl va avayel Jovo o AauTITApag 2. 81 g/
iii. Na ava@€peTe TToI0V 1] TTOI0UG OIOKOTITEC TTPETTEI VO KAEIOETE |

yia va avayouv Kail ol U0 AAUTITAPEG.

(B) 1o diITTAQVO OXAMA @aivETAl N TTPAYMATIKA Kivion TwV NAEKTPOVIWV

AYWYINOTNTAG OTO TUANA VOGS METAAANIKOU QVTIKEINEVOU TTOU

QaiveTal o€ YeyéBuvan. 009
- o P
i. Na oxedidoete oTovV KOTAAANAO XWPO TOU KUKAWMPATOG, TO g'o

oUPBOAO TNG pTTaTapIiag

ii. Moiog gival 0 pOAog TNG pTTaTapiag o’ éva NAEKTPIKO KUKAWUQ;

(y) i. Na ypawyete mmola 6pyava X kai Y avayvwpilete

w
OTO KUKAWWA Tou dITTAAVOU OXMHATOG. ?
c-?E Qj_. s

ii. Na dIkaloAoynoeTe TNV ammdvinon TTou dWoaTe OTO EPWTNHA Y(i).

lii. Na ypdyete 010 QUOIKS PEYEBOG PETPA TO KABEVQ.

Opyavo X :
Opyavo W :



iv. Na ypdwete Twg Ba petapAnBei n évdeitn Tou opydvou W, av ouvdECOUE

OKOUQ pia Opola AQUTIa 0€ O€IPA E AUTH TTOU UTTAPXEL.

(®) 'Eva nAekTpIKO KUKAWUA M N2

atroTeAEiTal aTTd TTNYN TAoNG 24V, e Qz‘ @ e

Ouo Aaptrmpeg A1 kail Az, TnG idlag

_ 1y
avTioTaong YETA&U Toug, I ! I
QAUTTEPOUETPA KAl BOATOUETPO.

i. Av n évdeign Tou autrepopéTpou Az gival | = 3 A, va ypAweTe TIG eVOEIEEIC TWV

auTTEPOUETPWYV A2 Kal As.
APTTEPOPETPO A2 & oo, , AUTTEPOUETPO A3 1 oo,
ii. Na ypdwete 00N €ival n Taon ota dkpa Tou AapTTipa /.

iii. Av o AapmTApag A1 KATaoTPa@Ei, va ypAWeTe TTo1a Ba gival n €voeign Tou

QuUTTEPOUETPOU As.

6. A. Mia opada pabntwy epydletal oto epyacTthpio PuUOIKNG, yia va SIOTTIOTWOEl AV O
aywyog TTou €xel oTn 81d0eon TNG uTTakouEl oTov vopo Tou Qu (Ohm). MNa Tov okoTTé autd
TTPAYMATOTTOIOUV TO KUKAWWMA TTOU PAiVETAI OTO TTIO KATW OXNUaA, TO OTToio TTeEpIAaUBAVEI

MIav NAEKTPIKN TTNYr, aywyo, BOATOUEPO, auTTEPONETPO Kal KaAwdia. Me Tn BonBeia Tng
NAEKTPIKAG TTNYAS METABAANOUV TNV NAEKTPIKA TAON OTAa AGKPA TOU aywyou, HE €va
BOATOMETPO PETPOUV TNV NAEKTPIKI TAOTN OTA AKPA TOU Aywyou KOl PE Eva ANTTEPOUETPO

METPOUV TNV £VIOON TOU NAEKTPIKOU  PEUUATOC TTOU TOV DIappEEl.

Hizxzpmn

-u—? r.

(a) Na ypayere 1ro10 6pyavo (O1 /4 O2) gival To BOATOUETPO.

(B) Na ypdawete TOovV 0pICUO TOU UTTOYPOUMICHEVOU QUOIKOU HEYEBOUG.



(y) O1 yetproeig TTou TIPAv o1 HadnTéG 600V aQopd TNV NAEKTPIKA TAON OTA AKPO TOU
aywyou Kal TNG €viaong ToU NAEKTPIKOU PEUUATOG TTOU TOV DIapPEEl PAivOVTAl OTOV TTIO

KATW TTivaKa.

HAekTpIKn ‘Evraon
Taon V(V) 1 (A)
2,5 0,10
4 0,16
6 0,24
8 0,32

i. Na kavete Toug KATtdAANAOUG UTTOAOYIOHOUG PE BAON TIG HETPHOEIG TOU TTIO TTAVW
TTivaka, yia va SIKAIOAOYACETE av 0 aywyog TToU XPNOoIUOTToincayv ol JabnTég oTo
TTEIPAPA TOUG UTTaKOUEI OTOV VOO Tou Qu (Ohm).

ii. Me Baon Toug UTTOAOYIOPOUG TTOU KAVATE OTO Y) i), VO YPAWETE AV 0 aywyog
UTTOKOUEI OTOV VOUO

Tou Qu (Ohm). Na dikaloAoynoeTe TNV aTTAvTnon 0ag.

B. H Kdria TrpayuaroTroiei 010 pyacTthplo TNG PUOIKNG TO KUKAWMA TTOU QaiveTal OTNV
MO0 KATW EIKOVA.

O Zmupog, évag ouppadnTic TnG Kdmag, oudntd pe Tnv KAaTtia yia 10 NAEKTPIKO KUKAWUG
™G.

Zuykekpiuéva Aéel: “ Ta eAcUBepa nAekTpdvia, Ta oroia divel n umrarapia, EKTEAoUV uia
mpooavaroAiouévn kKivnon ora KaAwdia 1mou ouvdéovrial oTa akpa AQuITTnEa Kal oTta
oupuara Tou AauTTTipa, £T01 TO NAEKTPIKO pedua Osv auvavrd orroladnirore avrioraon’”.

Na gvToTrioeTe dUO AGBN oTa Asydpeva Tou ZTTUPOU Kal va dlIopBwoEeTe TO KABE AGBOG.



. O Kutrpog ouvappoAoyei 0To EpyacTrpio TO NAEKTPIKO KUKAWUA, TOU OTTOIOU TO
OUMPBOAIKO Sidypappa @aiveTal 0To 0 KATW oXfpa. O1 dUo avTIoTATEG €XOUV TNV idia

avtioTaon.

L |

(a) Mg Tov S1aKOTITN A KAEIOTO,

i. Na ouykpiveTe TIG VOEICEIC TWV Opyavwy A1 Kal Az.

ii. Na ouykpiveTe TIG eVOEICEIC TWV OpyAvwy Vi Kal Va.

(B) O Kutrpog avoiyel Tov d1akoTTn A. Na cuykpiveTe Tnv €vOeign Tou opydvou A1 e

QVOIKTO TOV BIaKOTITN PE TNV EVOEIEN TOU idIoU OpyAvou PE KAEIOTO TOV BIAKOTITN.

7. (a) To MO KATW KUKAwPa TTEPIAAPPAvEl dUO OUOIOUG AQUTITHPEG, €va
QUTTEPOUETPO KAl dia ytratapia.

Me oUppa apeAnTEQC avTioTaong BPaxUKUKAWVOUUE Tov AauTrTipa A2.
AitrAa a11é KaBeuid atrd TIC akOAOUBEC TTPOTACEIG, va YpAaweTe TN AéEN ZQ2TO
n NAGOXL.

i. O AummApag A2 Ba ofnrocel kai o A1 Ba QWTOROAEI TTEPICTOTEPO.



ii. O Aautrthpag A1 8a ofAoel kal o A2 Ba @WTOROAEI TTEPICOOTEPO.

(B) To mo kdatw oxApa TrepIAapBavel Tpia dIOPOPETIKA KukAwpata. Ol
AQUTTITAPEG €ival Gpolol HETAEU TOug Kal N dlagopd duvauikou (Tdon) oTa akpa
KaBe ptrarapiog gival 1,5 V.

A3
A A2 &
KiokAwpa 1 KUkAwpa 2 KUokAwpa 3

i. Na ypdyerte 1010 €ival n TIPA TNG TAoONG oTa AKpa TNG dIATANG TWV UTTATAPIWV
o€ KABe KUKAwuQ.

ii. Na egnyAoeTe TToI0G AQUTTTAPAG PWTOROAEI TTEPICTOTEPO.

iii. Na ypdwyete 1010 6pyavo XPnNOIUOTTOIOUHE VIO VO PHETPRAOOUNE TN diagopd
duvapikoUu 1 Tdon oTa dkpa TNG MITATapiaG Kal TTwG OUVvOEeTal OE £va
KUKAWWQ.



KE®4: MOPIAKH AOMH - OEPMOTHTA - OEPMOKPAZIA

1. (a) Na avTioToIXioeTe TIG €IKOVEG TNG APIOTEPAS OTAANG ME TA OTOIXEIA TNG

0egIGG OTNANG.
o000
o000
0000 | A. Nep6 (16 oC)
O
o O
O o O Il B. Mayog ( — 14 °oC)
O
O O I I". Nepd (90 °C)
O
O

(B) Na ouykpivere:

i. TIG ATTOOTACEIC METALU TWV POPIwY VOGS UypoU Kal VOGS agpiou.

ii. Tigc duvauelg HETAEU TwV Popiwv EVOG OTEPEOU Kal EVOG agpiou.

2. A. (a) Na dwoeTe Tov opiopud TNG Beppokpaciag

(B) Na egnynoete 11 onuaivel n mpoTaon « H €1dikf BepudTnTa TOU AAOUIVIOU

gival  ¢=900J/kg.°C

(y) Zta doxeia A kai B umrdpxel ion 1oooTnTa VEPOU, idIAG QPXIKAG
Bepuokpaciag 25°C. To doxeio A Bepuaivetal e Eva AUXVO, v To doxeio B e
dUo AUxvoug, 6TTwG @aiveTal 0TO TTI0 KATW oxAua. (O1 TpeIg AUxvol gival Guolol).



Na ava@EpeTe TToIa ATTO TIG BUO TTOCOTNTEG VEPOU Ba PTACEI TTIO YPIYOPQ OTOUG

70°C.
= =
1

L A—

B. (a) Na cuptTANPWOETE TIG TTIO KATW TTPOTACEIG.

OepudTNTA EIVAL N covieiiiiiiieiieeeeean, TTOU JETAQEPETAlI OTTO OCwHA
......................... BEPUOKPATIAG  OE  OWHO  eveieeiiiieeeeeieieeeaaenans
Bepuokpaciag, 6tav Ta duo cwparta PBpiokovral e ema@r. H petagopd

BepudTnTAC  OTOMaATA  OTAV  TO  OWHOTA  @TACOUV  0f  BePUIKA

(B) Na avagépeTe Tov TpOTTO d1AdOONG TNG BEPUATNTAG OTA OTEPEQ.

(y) Na egnynoete Tnv Kivnon Tou agpa, pgia nAIdAouoTn pépa, OTTwg OEiXvouv

Ta BEAN oTNV TTI0 KATW €1KOVa. AivovTtal: Cvepos = 4200J/kg.°C  Kai
Cc’xppou =800 J/kg.°C.




3. A. Ta doxeia A kai B Tepiéxouv vepd Bepuokpaaiac 30°C kai 50°C
avTioToIxa.

A: 30°C B: 50°C

(a) Na ypayete o€ 11010 116 T dUO dOXEIA, TA JOPIA TOU VEPOU £XOUV
MEYOAUTEPN KIVNTIKA evEPYEIQ. Na SIKAIOAOYACETE TNV ATTAVTNONA 0OG.

(B) i. Z& TroI0 aTT6 Ta dUO Soxeia Ba pixvaTe pia o@aipa Bepuokpaaiag 40°C,
WOoTE va UTTapéel PeTakivnon BeppoTnTag atmd 10 vepd TTPOG TN o@aipa; Na
OIKAIOAOYNOETE TNV ATTAVTNOT OOG.

ii. TraAAayég Ba TTapaTnEroETE OTIG BEPUOKPATIES TOU VEPOU KOl TNG 0QAipas UETA
TNV ETTAPN TOUG

B. 2Z¢ ma amdé TG dpacTnpidTnNTEG TIOU
TTPAYUOTOTTOINONKE OTO €EPYOCTAPIO, HIa OPAda
pMaBnTwyv ToTroBéTNoE éva doxeio pe 100g vepou
apxIknG Bepuokpaciag 20 °C kal To Béppavav
yia 2 AeTTTa.

(a) Na ypayete I evvooupe OTav AéPe OTI N €I0IKA BeppoxwpnTiKOTNTA
(101K BepudTNTA) TOU VEPOU €ival 4200 J/kg. °C.

(B) Av n TeAikf Beppokpacia Tou vepou eivar 30 °C, va UTTOAOYIOETE TN
BeppdTNTA TTOU OOBNKE OTO VEPO.

4. 310 JITTAAVO OXNMUA QAiVETAI N MIKPOOKOTTIKA doUNA TNG UANG evog

OWHATOG.

(a) i. Na ypayete o€ Toia katdoTaon (oreped i uypn N aépia)
BpiokeTal TO cwua.
ii. Na dikaloAoynoeTe TNV atravrnon TTou ypdyare oTo a) i),

avaeEépovTag Evav Ayo.



(B) H ARuntpa 1oxupietal 611 01 SUVANEIG TTOU AOKOUVTAI JETAEU TwV OCWUATIdIWY TOU

MO TTAVW CWHATOG €ival TTOAU 1I0XUPES. Na ypAWETE av 0 I0XUPIoHOG TG ARunTpag eival
opB4¢ 1 AavBaouévog.

(y) Na egnynoete, cup@wva Pe TN CwaTIdiakn Bswpia (LovTEAO yia Tn dour TNG UANG),
Qv TO TTIO TTAVW CWHA, TTOU BPICKETAI OTNV KATACTOON TTOU QAiVETAI OTO OXAUA, JTTOPEI
VO CUUTTIECTEI.

(®) To o Tmavw cwpa peTaBaivel o€ PiIa DIOPOPETIKA KATAOTACT ATTO AQUTAV TTOU QaiveTal

oTO TTIo TTAvw oXAMa. Na ypdaweTe av aAAdlel To PEyeBog Twv owuaTidiwv TOU CWHATOG.

5. Mia opdda padntwv éBaAe oe éva ToTAPl (€0ewg Ce0TO veEPO MACOG
m=100 g kaI BepuoKpaTiag Bzoros=80° C kal o€ éva GANO TTOTHpPI TOTTOBETNOE
KpUo vepd palac m=300 g Kal Bepuokpaciac Bkpuou =200 C. ZTn ouVEXEI
TOTTOBETNOE TO TTOTHPI JE TO (0TSO vEPO OTO TTOTHPI JE TO KPUO, OTTWG PAIVETAI
OTO MO KATW oxAua. H TeNIk Bepuokpacia ota dUo doxeia yive Bra=35° C.

Aivetal n €1k BgpuoxwpnTIKOTATA TOou vepoU c= 4200 J/Kg ° C.

100 100 =
90 90 H

&0 s &0 E

I oo —_— T n H

< w|E| 20°C 5 a Py
‘. [

Zeatd vepd 80° C kplo vepd 20 ° C

(a) Na oupTrAnpwWOoETE TIG TTI0 KATW TTPOTACEIG PE TIG KATAAANAEG AEEEIG, WOTE
va gival emoTnuoviké opBEg.
i. Metd atmd apketd xpdvo n Bepuokpaacia Toug yivetal idia. Otav ouuBei autd

AEPE OTI TO QUO CUWHOTA PTAVOUY OE ...eeeeeeiieieeeeiiiiiiiatiaaaaaaeeeeeaeaaaaaaaeeeeeeeennnes

ii. Haugnon otn BepUOKPATIA TOU KPUOU VEPOU ..uuenririneeneniiieaeeaaneneanananns

(eivan/ dev ivan) ion pe TN peiwon oTn Bepuokpacia Tou CeoTOU.

iii. Kard v emapry Twv OUO0 TIOCOTATWY  VEPOU  HUETAPEPETAI
................................................................. (BepudTNTA/ BePUOKPOTia) aTTd TO
VEPO UWNAOTEPNG eenvneeieeiiiiiiieeaa e e e e e e e e e eeeeeeee (BeppoOTNTOG/ BEPUOKPATiag)



OTO  VEPO  XOHUNAOTEPNG  wivieiiiiriiieeeie e (BEPUOTNTOG/
Bepuokpaaciag).
(B) Na utrohoyioeTe To TTOOO TNG BepudTNTASG Q TTOU ATTOPPOPNOTE TO KPUO VEPO.

(Na ypdyeTe TTpWTA TOV TUTTO KQI JETA VA QVTIKOTAOTHOETE. )

6. (a) Tnv nuépa Tou lMNMaoxa oTig 12 To yeonuépl N Bepuokpaacia otn Aepecd
nrav 22 °C, otn Adpvaka 23 °C kai otnv MNago 294 K. Ze T1oia 1mOAN n
Bepuokpaacia Atav wnAdTepn; Na diIkaloAoyAoeTe TNV ATTAVTNONA 0OG.

(B) Tr onpaivel 611 n €101k BeppodTATA TOU aAoupIviou givar 900 J/kg. °C;

(y) Na diatutrwoeTe To NSO TNG OepUIBOUETPIAG KOl VA YPAWETE TN JOBNUATIKNA
£€K@pPaon Tou VOUOouU.

(8) 'Evag kuBog atrd oidnpo €xel uadla m1=500 g Kal apXIKA
Beppokpacia 01=10 °C. Bubifetai péoa oe doxeio TTOU
TTEPIEXEl vEPO pAlag m2=2,25 kg ME apxIKn Beppokpacia

0,96 °C <

AivovTal o1 €18IKEG BepUdTNTES TOU O10MPOU Cais. =450 J/Kkg.
°C Kal Tou vepoU Cvep. =4200 J/kg. °C 0.

ma

i. Na avagépeTe amd 1moio cwpa Ba petagepOei BepudTnTa TTPOG TTOIO0.
ii. Av n TeAIKn Bepuokpaaia Tou o1drpou gival 14 °C, va uttoAoyiceTe TO TT00O
TNG BepUATNTAG TTOU PETAPEPBNKE aTT TO éva CWHA OTO AAAO.

7. Tpia oteped UNIKG cwuata A, B kai I iong pacag 1,3 kg Bepuaivovral ye Tov
i010 puBuO yia 10 AeTrTd. KABe 1 AeTrTd TO CWHPATA ATTOPPOPOUV BEPUOTNTA ioN
pe 12805 J. O1 Bgpuokpaacicg Toug YeTABAAAOVTAI PE TO XPOVO OTTWGS QaiveTal
oTnNV TTIO0 KATW YPAQIKA TTapaoTaon.

8 (°) 180 1
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i. NMaparnpwvtag Tov pubud augnong TNG BEPPOKPATIAg TWV TPIWV UAIKWYV, VO
€ENYACETE TTOIO ATTO Ta TPIa £XEI HEYOAUTEPN €1BIKN BEpudTNTA.

ii. Na uttoAoyioeTe Tnv €101k} BepudTNTA TOU CWHATOG A.
iii. Na uttoAoyioete Tnv €181k} BepudTNTa TOU CWHATOS B.

iv. Méon Ba yivel n €161k BepudTNTA TOU CWPATOG A, av dITTAacIacTel N Pada
Tou; Na dIKaIOAOYACETE TNV ATTAVTNOT] 0OC.

v. Na €gnynoerte molou CWHOTOG oI dOMIKOI Tou AiBol €xouv Tn MEYOAUTEPN
KIVNTIKA €vEPYEIQ OTO TEAOG TNG BEPUAVONG TOU.



