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ENQ>H ®YZIKQN KYIMPOY

12" MATKYNPIA OAYMMIAAA OYZIKHZ

" TYMNAZIOY
Agiepwuévn otn uvnun rou Avopéa lMNavayn
YABBATO 14 MAIOY 2016

10:30 — 12:30

Odnyieg:

e To ypamto amoteAeital ammo déka (10) oehideg kai dUo (2) Mépn.

e To Mépog A" amroteAeital attéd €ikooi (20) epwTAoEIg TTOAATTARG €TTIAOYAG aTTAvTNOoNg,
TToU BaBuoAoyolvTal pe dUO (2) HOVADEG N KABEUIA.

* To Mépog B™ atroteAcital atrd mévte (5) TpoBAfuaTa, TTou 1o KaBéva Babuoloyeital pe
dwdeka (12) yovadeg.

e OAgg ol ammavToeig TTPETTEl va SivovTal OTO TETPABIO ATTAVTACEWV.

* Na amavtioete oc OAeg TIG gpwTAoelg Tou Mépoug A™ kal va AUCeTe OAa Ta
TTpoBAjuata Tou Mépoug B'.

* 2T0 TETPAOIO ATTAVTACEWY VO avaypa@eTe EekABapa Tov apiBud TNG £pwWTNONG I TOU
TTPORAAUATOC TTOU ATTAVTATE.

o EmMTPETTETAI VA YPAPETE PE PTTAE 1 Haupn TTéva Povo.
e Ta oxAuata kai Ol yPAPIKEG TTAPACTACEIG TTOPOUV va Yivouv Kal PE JOAURL.

*  EmTmpémeral n xprion MOVO PN TTPOYPAUMOTICOMEVNG UTTOAOYIOTIKAG UNXAVAG.
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12" NATKYMNPIA OAYMMIAAA OYSIKHE TYMNAZIOY

MEPOZ A’: AtroteAcital amé eikooi (20) epwTioeig TOAAATTARG £MIAOYAS ATTdvTnOoNG.
Na atravToeTe o€ OAEG TIG EPWTACEIG.

1. Mia mAaoTikh pdBdog ival @opTiouévn apvnTiKA. Autd onuaivel 611 n paRdog:
(A) éxaoe nAekTpovia (B) TApe nAekTpoVIa

(F) éxaoe TpwTOVIa (A) oUTe éxaoe oUTE TTAPE POpPTIa.

2. Av Tpigoupe YeTagU Toug BUO CWHATA TToU BV gival YOPTICPEVA, TA CWUATA QopTiCovTal.
Ta cwuara:
(A) Ba gopTioTOUV Kal Ta dUO e BETIKG PopPTio
(B) Ba @opTioToUV Kal Ta dU0 pe apvnTikd QopPTio
(F) To éva Ba @opTioTEi pe BeTIKG Kal TO AAAO pe ico apvnTikd QopTio

(A) Ba atrokTACOUV Kal Ta dUOo TO id10 €id0G PopTiWY.

3. Otav dUo @opTiopéveg paBdol atmd daPopeTIKO UAIKO aTrwBoUvTal, CUPTTEPAIVOUE:
(A) 611 éxouv avTiBeTa @opTia
(B) éxouv To idl0 €idOg PopTiLwV
() dev cival popTIoPEVES

(A) dev ptTopoUpe va ByAAOUPE CUUTTEPOTHA.

4. To o KATW oXNUa atreikovifel U0 NAEKTPIKA POPTIa g4 KAl ¢z, TN HETAEU TOUG aTTOOTACN I
kal Tig duvapueig Coulomb F4 kai F,. Mola atméd 1ig akdAoubeg TpoTdocig cival AavBaouévn;

(A) H 80vapun F4 aokeital atmd 10 QopTio g4,

F1 _ ‘FZ
(B) H 80vaun F, aokeital amd 10 QopTio gy, ‘ > - ‘
q1 q2
(M) Ta pétpa Twv duvdapewv Fq kai F gival ioa. P

(A) ‘Eva a1rd T QOpPTia 4 KAl g2 €ival BETIKO.

5. 210 MO KATW OXNUA @aivovtal Ol OUVAMIKEG YPOMUMEG TWV NAEKTPIKWY TTEDiWV, TTOU

dnuIoupyouvTal ATTO dUO POPTIOUEVEG OPAIPEG.

A
v

Na emAEéEeTe TN CWOTA ATTAVTNON YIA TO €i00G TWV QOPTIWV.
(A) A (+), B(-),
(B) A (-), B(+),
(M) A (+), B(+),
(8) A (-), B(-).
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6. 210 OITTAQVO OXNPa @aivovTal ol QUVANEIG, TTOU AOKOUVTAIl O€ TPEIG

QOPTIONEVEG OPAipeEG AOYWw TNG AAANAETTIOpaONG PHETAEU TOUG.
MNa Ta gopTia TwV TPIWV CPAIPWYV ICXUEL:

(A) Qs(+), Qa(+), Qa(+)

(B) Q1(+), Qa(-), Qs(-)

(M) Q1(-), Qa(-), Qs(+)

(A) To oxApa dev AVTATTOKPIVETAI OTAV TTPAYUATIKOTNTA.

7. H nAekTpikf aywyiudtnTa ota HETAAANG OQEiAETAl:
(A) o€ 6Aa Ta nAekTPOVIA
(B) pévo ota BeTIKA 16VTa
(F) povo oTa eAelBepa nAekTPOVIA

(A) oTta BeTIKA KOl T APVNTIKA I6VTA.

8. H evépyela 0’ Eva nAEKTPIKO KUKAWPA TTPOCPEPETAI OTTO:
(A) Tov avTioTaTN
(B) 10 nAeKTPIKO peUpa
(F) Tov AapTrTipa
(A) TNV NAeKTPIKA TTNYA.

9. H nAekTpIkr) avTioTaon evog HETOAAIKOU aywyou O@EiAeTal:

(A) otnv dtakTn Kivnon Twv €AeUBEpwV NAEKTPOViwY Péoa aTov aywyo

(B) oTn cUykpouon Twv eAeUBepwWY NAEKTPOVIWY PE TA IGVTA TOU UAIKOU TOU aywyou

(F) otnv éAAeIYn KIVOUPEVWY NAEKTPIKWY QOPTIWY GTOV aywyo

(A) oT0 NAEKTPIKO pela.

10. Na 10 KUKAWPA TOU BITTAAVOU OXNAUATOG:
(A) o avtiotdrng Ry eival ouvdedepévog TTapdAAnAa
ME ToV Ry
(B) o avtiotdtng R gival ouvdedepévog oe ocipd pe
ToV R4
() n tédon ota dkpa ToU avTioTdTn Ry ivarl idla pe

TNV Tdon oTa dkpa Tou Rs

(A) n évraon Tou pelPATOG TTOU BIAPPEEI TOV AVTIOTATN

€VTOOT TOU pEUPATOG TTOU dlappéel ToV Ry.
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12" NATKYMNPIA OAYMMIAAA OYSIKHE TYMNAZIOY

11. Otav kAciooupe Tov dIAKOTITA A ToUu dITTAAVOU OXUATOG, TOTE:
(A) Ba avdawyel TTpwTa 0 AapTTTAPAG Ay, HETA o1 A Kal Ag
Hadi kal TEAEUTAiog 0 Ay A
(B) Ba avdwel TTpwTa 0 AapTITAPAG A4, HETA O1 A Kal Az

padi kal TEAeUTAiOG O A\ 3 Wif?
(I) Ba avayouv TTpwTa o1 AauTTITPES A Kal Ay KaI UETA -

ol /\> kai A3

(A) 6Ao1 o1 AapTTTrpES Ba avayouv TauTdxpOova.

12. To @avapdki Tou MNavvn xpeialetar prratapia taong 3,0 V yia va Asitoupyro€l kavovikd. Ol
ptTatapieg mou O1a8€Tel o MNavvng éxouv t1édon 1,5 V. Mg 1016V 116 TOUg TPOTTOUG CUVAEDNG

TTOU aKoAouBoUV Ba PTTopETEl va AEITOUPYATEI KAVOVIKA TO PaVOPAKI;

—f— — — —
—] @]

(A) (B) (n (a)

13. Otav o d1akdTITNG A TOU SITTAAVOU KUKAWMOTOC KAEIVEI, TOTE: A R
(A) n avTtioTaon Tou KUKAWPATOG (Rop) pével oTaBEePH [ ——
(B) n avtiotaon Tou KUKAWHPATOG (Rop) augdveTal ’V\%/V
(F) n avriotaon Tou KUKAWPATOG (Rgy) MEIOVETAI
(A) n T@on TNG TTNYNAGS AUgAveTal. —|Vl—

14. AUo cwpuata KivouvTal TTavw oTo idlo TTiTTEdO a1rd TO onueio A péExpl To onueio B. H tpoxid
TOU OWHATOG 1 CNUEIWVETAI JE CUVEXI YPOUMI Kal N TPOXIA TOU OCWUATOG 2 ONUEIWVETAI JE

OIOKEKOUMEVN YPOAMUMD.
Swua 1

N

SN = ’
Toua 2 -

Na TNV Kivnon Twv cwuAaTwy 1IoXUEl OTI:
(A) n peTatomion Tou cwpaTog 1 gival pIKPOTEPN ATTO TN YETATOTTION TOU CWHATOG 2
(B) n pETOTOTTION TOU CWHOTOG 1 gival PeyaAlTepn ATrd T JETATOTTION TOU OWHATOG 2
(F) Ta dUo cwuarta £Xouv Tnv idIa JETATOTTION
(A) o1 petatotrioelg Twv dU0 CWHATWY dev PTTOPOUV va CUYKPIBoUv, yiaTi oI TPOXIEG

TOUG €ival DIAPOPETIKEG.
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15. To auTokivnTo A TOU TTIO KATW OXAMOTOG KIVEITAI TTPOG TO AUTOKivNTO B KaI TO auTtokivnto B
KiveiTan TTpog 10 A. H TaxutnTa ToU B €X€I pEYaAUTEPO PETPO ATTO TNV TAXUTNTA TOU A.

A B
/‘4‘/&

P —

Ta dUo auTokivnTa:
(A) Ba ouvavtnBoUlv o010 PHECO TNG OIadPOUNAG
(B) Ba ouvavtnBoulv og onueio, TTou BpioKeTal TTI0 KOVTA OTNV apXIKr 8éon Tou A
(I) Ba cuvavtnBoulv oe onueio, TTou BpiokeTal O KOVTA 0TNV apXIkh Béon Tou B
(A) dev Ba ouvavTnBouUv.

16. 'Evag 0dnyog Trye ue To auTokivnto Tou atrd Tnv MOAN A otnv TTOAN B.
Av d1aIpEC0OUPE TO PRKOG TOU OPOUOU TTOU DIEVUOE PE TO XPOVIKO dIACTNMA TTOU €KAVE Yid va
10 dlavUoel, TOTE Ba TTPOKUYEI N ........ (1) TaxuTnNTA TOU.
Av diaipéooupe TNV aTTOCTOACN TNG €UBEiag TTOU e€vvel TIC dUO TTOAEIC PE TOV XPOVO TTOU

ékave, yia va @Tdcel amdé Tn pia TOAN otnv dAAn, T16TE Ba TTPOKUWEl TO METPO TNG

IUURRRRRY (1) SRR Tax0TNTES TOU.
To pavidp TTOU KPATA O TPOXOVOUOG KATAYPAPEl TNV ......... (UL TaxUutnTa TOU
QUTOKIVATOU.

Moia atrd TIC Mo KATW ETTIAOYEG CUUTTANPWVEI 0PBA TA KEVA;
(A) i. yéon apIBuNTIKA, ii. y€on dlavuopartikn, iii. oTIypIaia
(B) i. yéon ap1BuNTIKA, ii. oTiypIaia, iii. péon d1IavVUGHOTIKA
(F) i. yéon diavuopartikn, ii. péon apIBuNTIKA, iii. oTIypIaia

(A) i. oTiypiaia, ii. péon apIBUNTIKN, iii. y€ON dIAVUCUATIKT.

17.Tllo kATw @aivovtal Ol YPAPIKEG TTAPACTACEIS VIO TECOEPA OCWMOTA TIOU  KIVOUVTAI
EUBUYpPAUMQ.

X A X u ua

i

-

Zwua A wua B Zwual Zwua A
Ta cwpaTta TTou eKTEAOUV euBUYpaUuNn OUaAn Kivnon ivail:
(A) ToAkaiTo
(B) To Akai 0 A
(F)ToBkarto I
(A) To B ka1 10 A.
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AivovTal ol TTpoTACEIS @, B Kal Y.
Mpoétaon a. H emrtdxuvon e€vog agpoTrAdvou, TTou TTETd o€ OTaBepd UWog pe oTaBepn
Tax0TnTa, gival yeyaAuTtepn atrd TNV eMITAXUVON £vog TTodNAAGTOU TToU EEKIVA TNV Kivnon Tou.
MpoéTaon B. Eva cwya Tou €xel ETITAXUVON 3 m/s? Slaviel 3 PETpa KABE SEUTEPOAETTTO.
Mpoétaon y. H petatétmion evog owpaTog Ptropei va gival undév o1o Té€Aog TNG d1adpoprg Tou
£€0TW KAl av 1 arooTacn 1ou dl1Evuoe eV gival undév.
Moieg atrd TG TTPOTACEIS A, B KAl Y €ival opBEG Kal TTOIEG AaVOACUEVEG;

(A) a: AavBaopévn, B: AavBaopévn, y: Opbn

(B) a: OpBn, B: AavBaopévn, y: Opbn

(F) a: AavBaopévn, B: AavBacpévn, y: AavBaopuévn

(A) a: AavBaopévn, B: Opbn, y: Opdn.

270 OITTAQVO BIAYPAUMA QAIVETAI N YPAPIKA TTAPACTACN us A
TaXUTNTOG — XPOVOU yia dUO GWHATa TTou KIvouvTal eubuypaupua. B

1

1

|

I -
Mola atrd TIg TTPOTACEIg TTOU aKOoAoUBOUV gival opBH; t 't

(A) Méxpr Tn xpovikA oTiyun t1 To cwpa A €xel diavioel pyeyaAuTepn amdéoTacn amo 10
owua B.

(B) Méxpr Tn xpovikA oTiyun t1 1o cwpa B €xer diavioel peyaAuTepn amoéoTaon amo 10
cwua A.

(F) Tn xpovikA oTiyun ty To cwpa A Bpioketal otnv idla Béon pe To cwa B.

(A) Tn xpovikh oTiyuA t1 10 cwpa A €xel peyaAlTepn TaxuTnTa a1rd 10 cwua B.

270 TTO KATW OXAMA QAIVETAI OTIYUIOTUTTO ATTO £vVa NAEKTPOVIKO TTaiXVvidl. Tn XPOVIKI OTIyUnA

ty = 0 s avoiyel n TTUAN A kai 0 Super Hpwag &ekivad va Kiveital ge emraxuvon a = 3 m/s?
TTpog TNV TUAN B. Tautdxpova pe Tnv TUAN A avoiyel kal n TUAN B, amé tnv otroia Byaivel
éva Bayovi, TTou Kiveital ye otaBepr) TaxutnTa u = 8 m/s TPog TNV TUAN A o€ TTapdAAnAn
Tpoxid pe Tov Super Hpwa. O1 800 TTUAEG €xouv PETalU Toug atrdéoTacn L = 40 m kai
KAgivouv TauTtdxpova Tn XPoVvikr oTiyuri t; = 4 s.

NuAn A NuAn B

[ 4 < L=40m >

Na emAé€eTe TNV 0pBN TTPOTAGCN:
(A) o Super Hpwag mepvd atrd Tnv TTUAN B Kai 1o Bayovi Tepvd atrd Tnv TTUAN A

(B) o Super Hpwag tepvd amod tnv TTUAN B kai 1o Bayodvi eykAwBideTal avapeca oTIg
TTUAEG A kaiI B

(') o Super Hpwag eykAwpileTal avaueoa oTig TTUAEG A kal B, evw 10 Baydvi mTepvd
atro TV TTUAN A

(A) o Super Hpwag kai To Bayovi eykAwBi¢ovral avapeoa oTIG TTUAEG A Kai B.
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MEPOZXZ B’: AmoteAecitan amd mwévre (5) mpoBARpara. Na amravrioere o€ 6Aa Ta
mpoBARUATA.

o. 10 OoXfjHa TTou akoAouBei gaivovTtal o1 SUVAUEIG TTOU aoKoUvTal O€ HIa CIDEpPEVIa aPaipa
TTOU ICOPPOTTEI.

Mayvntng

Fs

i. Na ovoudoete To WA TTOU AoKEi TRV KGBe duvaun.
(uovadeg 3)

ii. Na d1okpiveTe TIG DUVANEIG O€ DUVAEIG ETTAPNG KAl dUVAUEIG TTEDIOU.
(uovadeg 3)

B. Z10 cwpa X Tou oXANATog TTou akoAouBei aokouvTal o1 duvapeic F1 =2 N, F, =10N, F; =4
N, F; =4 Nkal Fs =2 N.

Fa

Fs
Fs F, F

i. Na oxedidoete Kal va UTTOAOYioETE TN ouvioTapévn dUvaun oTov KABe dgova.
(uovadeg 3)

ii. Na oxedidoeTe Kal va UTTOAOYIOETE TN CUVICTAPEVN BUVAN TTOU QOKEITAI OTO CWHA 2.

(uovadeg 3)

d. i. Na ovoudoete 10 QUOIKO QAIVOUEVO TTOU TTAPATNPEITE OTNV €IKOVA TTOU OKOAOUBEI.
(uovada 1)

ii. Na ovopdoete mn diatan 1Tou TTpooTaATEUEl £va KTAPIO ATTO TO QUOIKO QAIVOUEVO TNG
EIKOVOG.
(uovada 1)
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B- Na ovopdoete To0 6pyavo TnG o KATW EIKOVAG.
(uovada 1)

Y- ZTO TTIO KATW oxnua gaivovtal dUo BeTIKA popTia Q4 Kal Q, TTou BpiokovTal g€ aTrdéaTaon r
METAEU Touc. Qq = 2Q..

Q Q,
() o

< r

i. Na oxedidoete T dUvaun Tou O€XETAl TO KABE POPTIO KAl VO CUYKPIVETE TA JETPA TOUG.
(uovadeg 3)

ii. Na g€nynoere wg B6a aAAGEel n dUvapn PETALU TWV QOPTIWY av PJeEyoAwoel n atrdéoTaon
METAEU TOUG.
(uovadeg 3)

iii. 210 onueio A Tou oxnuatog ToTroBeTOUE £va BETIKO popTio Q3. 210 PopTio Q3 ACKEITAI N
ouvaun Fa ammé 1o @optio Qq kai n duvaun Fg amd 1o goptio Q. ‘Evag pabntig utrooTnpidel
OTI «TO METPO TNG CUVIOTAUEVNG TWV DUVAPEWVY Fa Kai Fg gival yeyaAUTEPO ATTO TO PETPO TNG
KaBep10g atrod TIG SUVAUEIG QUTEGY.
Na e€nyNoeTe av CUPQPWVEITE 1) DIAPWVEITE PE TOV TTIO TTAVW ITXUPIGUO.

(uovadeg 3)

. ‘Exete otn d1dBeon oag TpeIg (3) AQUTTTAPEG, Yia TNy Kal éva SIaKOTITn.
ao. Na oxedidoere duo KukKAwpata A kail B. 1o KUKAwPa A ol TpeIG AAUTITAPEG va €ival o€
ocIpd Kal va Aeitoupyouv, evwy OTO KUKAwpa B ol Aautmipeg va eivar mTapdAAnAa
OuVvOEDEPEVOI KAl VO AEITOUPYOUV.

(uovadeg 6)

B- Na ypdwete éva TTAEOVEKTNUA TNG TTAPAAANANG ouvdeong o oxéon Pe Tn olvdeon o€
oeipd.
(uovadeg 2)

Y. Na €gnynoete oe 1moio ammé 10 KUKAwpaTta A kal B Tou epwTApatog a ol AauTITHPEG
QwTOROAOUV TTEPITTOTEPO.
(uovadeg 3)

6. Na ypAyeTe TTOIEG PETATPOTTEG EVEPYEIOG CUPPBaivVOuV O’ évav AQUTITAPO TTOU QWTOROAEI.
(uovada 1)
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-12 -10 -8 -6 -4 -2 0 +2 +4 +6 +8 +10 +12

a. Na TTpoodiopioeTe TNV apxIKn BEon )?apx kal TNV TeAikn Béon X, Tou gaAiykapiou.
(uovadeg 2)

B. Na utroAoyioete To HETPO TNG PETATOTIONG AX Yo 0OAGKANPN TN S1adpopr| Tou gaAlykapiou.
(uovadeg 2)

Y- Na utroAoyioeTte Tn dlavuduevn atrdéoTaoT TOU CAAIyKapIoU yia oAGKANPn TN diadpoun.
(uovadeg 2)

6. Na uttoAoyioete Tn péon dlavuopartiky TaxuTnTa Kai Tn géon apiBunTikg TaxutnTa Tou
oaAiykapioU av diévuoe OAn Tn diadpopn o€ 20 s.
(uovadeg 4)

€. Na utroAoyioete Tn dlavudpevn aréoTacn Tou CaAlyKaplou, av n KivnonR Tou yIvoTav We
oImAdoia péon apiBuntikA TaxutnTa Kai yia TPITTAGCIO XPOVO.
(uovadeg 2)

5. Mia opdda pabntwv cuvappoAdynoe 10 KUKAWPO TOU OXAMATOG TTOu akoAouBei, yia va
dlgpeUVOEl TN oXéon avAueoa OoTNV £VTAOT TOU peUpaTog TTou dlappéel Evav aywyod K kal tnv
TAoN oTa AKpa TOU.

© B

Autdvovtag otadiakd Tnv Tdon ota dkpa Tou aywyou K pe tn Bonbeia TnG pubpIoTIKAG
avtiotaong, THpav PETPACEIG TNG TAong V kal TnNg avrtioToixng €vraong | Tou peupaTog yia
KABg TTEPITITWAON KAl TIG KATAXWPENOAV OTOV TTiVAKA TTOU OKOAOUBEI.

I(A) 0.3 0.5 0.6 0.7
V(V) 2,0 3.2 3.8 46

a. Na ovoudoete Ta dpyava 1 kai 2.
(uovadeg 2)
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B- Na oxedidoete oe Babuoloynuévoug GEoveg Tn ypa®IK TTapdoTacn Tng éviaong Tou
pevpaTog TTou dlappéel Tov aywyo K oe oxéon Pe TNV TAGon oTa AKPA TOU.
(uovadeg 4)

Y- Na d1aTuTTWOoETE TO CUPTTEPAC WA TTOU TTPOKUTTTEI ATTO TN YPAQPIK TTAPACTACN YA TN OXEON
TNG £VTOONG TOU PEUPATOG TTOU dlappéel Tov aywyo K Kal TG Taong oTa Akpa Tou.
(uovadeg 2)

6. Na dIaTUTTWOETE TO CUPTTEPACHUA TTOU TTPOKUTITEI OTTO TN JOP®N TNG YPAPIKAG TTAPACTACNG
yla TV avTioTaon Tou aywyou K.
(uovadeg 2)

€. Na utroAoyioeTe Tnv avtiotaon Tou aywyou K.
(uovadeg 2)

SeAiba 10 ano 10



