APXH 1HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN FENIKQN AYKEIQN
NMANEAAAAIKEZ EZETAZEIZ
HMEPHZIQN & EZMEPINQN FENIKQN AYKEIQN

TETAPTH 12 IOYNIOY 2024

EZEETAZOMENO MAOHMA: ®YZIKH NMPOZANATOAIZMOY
2YNOAO ZEAIAQN: AEKA (10)

OEMA A

21IC epwrthioeic A1-Ad va ypawere oro 1eTPG0I0 oag Tov apiBud tng epwrnong
Kal OimAa 1o ypduua mou avTIOTOIXEI OTNV EMIAOYN Od¢, N OTTOid CUNTTANPWVEI
OwaoTa TNV NUITEAR TTPOTAON.

A1.

A2.

A3.

AUo oc@aipeg TTOAU pikpwyv dlacTdoewy, idlag palag, TTou KIVOUVTOl O€

Aeio op1COvTIO €TTiTTEDO PE AVTIOETEG TAXUTNTEG YETPOU U, CUyKpouovTal

KEVTPIKA Kal TTAACTIKA. MeTd Tnv Kpouaon

a) ol opaipeg 6a avraAAdfouv TaxuTNTEG.

B) n pia ogaipa Ba akivnToTroIinBei Kal n dAAn Ba kivnBei pye TaxuTnTa

METPOU U.

Y) Ol opaipeg Ba atTopakpuvOouUv pYe TaxuTnTeG idlou HETPOU.

®) n ouvoAIKNn KIVNTIKA eVEPYEIQ TWV dUO oQaIpWV Ba PYnNdEVIOTEI.
Movadeg 5

2T0 TTAPAKATW OXNMA paBOOPOPPOG HaYyVATNG TTANCIACEI TTPOG TO AVOIKTO
TTNvio, €101 WOTE 0 Afovag Tou va TauTideTal ye Tov dfova TOU TTNViou.

--------- &~

ToTe

a) o710 aGkpo A Tou TTnviou dnuioupyeital Bopelog (N) payvnTikog TTOAOG.
B) To mnvio diappéeTal ammd eTAYWYIKO pEUUA.

Y) oOT1a dkpa A kal B Tou TTnviou avamtuooeTal TAon amo €mMaywyn.

®) 71O TNVio ammwOei Tov payvnTn.

Movadeg 5

O opoyeviic Oiokog TOUu OXAMATOG BpiokeTal akivntog TAVW O€ Agio
opICOVTIO BATTEDO HYE TO ETTITTEDO TOU KATAKOPUYPO. ACKWVTAG OTO KEVTPO

-

ualag Tou otaBepn opilovtia duvaun F, oto emimedo Tou diokou, auTod

QTTOKTA emmITAXUVON PETPOU O . TO HETPO TNG ETTITAXUVONG TOU ONUEioU

A TTOU €ival avTIOIQUETPIKO PUE TO ONMUEIO ETTAPAG TOU diOKOU PE TO £0AQOG
KABe xpoVvIkn OTIYUA €ival

A
a) 2d,,. |—:>
g) O.
Y) On- Agio
5) 2a,,.
Movadeg 5

TEAOZ 1HZ ANO 10 2EAIAESX




APXH 2HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN N'ENIKQN AYKEIQN
A4. Kata 1n OI1dpKeEla pIag €gavaykaopEvng TAAAVTWONG QUEAVOUME TN
oTaBepd amoéofeong b. Av n ouxvoTnTta Tou dleyEpPTN
a) €ival yeyaAuTepn atmo TNV IB100UXVOTNTA TOU CUCTANATOG, TO TTAATOG
TNG €¢avaykaopévng TaAdviwong Ba mapapeivel oTabepd.
B) c¢€ivar ion pe TNV 10l00UXVOTNTA TOU OUCTAMOTOG TO TTAATOG TNG
eCavaykaopévng TaAdviwong Ba pelwodei.
Y) ¢ival ion ge tnv 101o00UXvOTNTA TOU OUCTAMATOG, TO TAATOG TNG
eCavaykaouévng TaAdviwong Ba Tapaueivel otaBepo.
0) cival pikpdTepn atmd TNV 18100UXVOTNTA TOU CUCTAMATOG, TO TTAATOG
TNG €¢avaykaopévng TaAdvTwong Ba mapapeivel oTabepd.
Movadeg 5

AS5. Na xapakrtnpioere 1I1¢ mTpOTdOEIC TOU akoAouBouv, ypdeovra¢ OTO

TETPAOIO oag, OITAa OTO ypduua mToU avTIOToIXEl o€ KGBe mpdoraon, 1N

Aéén Zwaoro, av n mpdoraon givar oworth, N tn Aéén AaBog, av n mpdoraon

givar AavBaouévn.

a) 2upowva pe Tov Heisenberg, n aBeBaidétnta otn pétpnon NG
EVEPYEIQG MIOG KATAOTAONG €VOG OUCTAMATOG €ival avTioTpOQwg
avaAoyn pe TO XpOVO TOU TO OUCTNMO TIAPAMEVEI O€ QUTH TNV
KaraoTaon.

B) Ze pia @Bivouoa TaAdviwon, otnv oTroia TO TAATOG MEIWVETAI

EKOETIKA Pe TO XpOvo cUP@wva ye Tn oxéon A = Aoe_/\t, n otaBepd
N\ €gapTtdTal yoévo atd Tn gala Tou TAAGVTOUPEVOU CUCTHHATOG.

y) H autemaywyni €ivar 1016TNTa TWV NAEKTPIKWY KUKAWPATWYV
AVTIOTOIXN ME TRV AOPAVEIO TWV CWHUATWV.

8) xmnv EAAGda oTa Odiktua Twv TOAewv  TO  TAATOG  TNG

evaAlaooduevng Taong, otnv Katavdiwaon, sivar V = 220/2V «ai
n ocuxvornta f = 50 Hz.
€) 2e¢ pia xopdn, otnv omoia €xel OdnuioupynBei OTACINO KUMQ,
METAQEPETAI EVEPYEIQ ATTO TO €va ONMUEIO TNG XOpdNG 01O AAAO.
Movadeg 5

OEMA B

B1. 'Eva péAav ocwpa €xel Beppokpacia Ty, PpiokeTal 0€ XwWpPo OTToU
ETTIKPATEI KEVO KAl EKTTEPTIEl EVEPYEIA HPE TN MOPOPR NAEKTPOPAYVNTIKAG
aKTIVOBOAiag. To peyaAUTEPO TUAMA TNG EVEPYEIAG TTOU EKTTEUTTETAlI ATIO TO
MEAQV OCWHA TTEPIOPICETAI OE PIA OTEVI TTEPIOXH ME «AIXMA» OTO MAKOG KUUATOG
Aimax. H @aon 1ou NAeKTPIKOU TTEdiOU TNG NAEKTPOUAYVNTIKAG aKTIVOBOAiag e

107
HAKOG KUPATOG QIXMAG Aimax €ival fon pe @, = 2ﬂ(1015t—TX) (Sl.).

To id1o péAav cwpa, otov idlo Xwpo, E€xovriag Bepuokpacia T2 diTAdola
TNG T1 EKTTEPTTEl EVEPYEIA PE TN HOPQN NAEKTPOPAYVNTIKAG OKTIVOBOAIaG. ZTn
Bepuokpacia T2 TO HEYGAUTEPO TUAMO TNG EVEPYEIAG TTOU EKTTEUTTETAI ATTO TO
MEAQV OCWHA TTEPIOPICETAI OE PIA OTEVI TTEPIOXH ME «AIXMA» OTO MAKOG KUUATOG
A2max.

H @daon @, Tou nAekTpikoU mTediou TNG NAEKTpOPAYVNTIKNG aKTIVvOBoAiag
ME MAKOG KUMATOG AIXMAG A2max Ba €ival ion pe:

TEAOZ 2HZ ANO 10 2EAIAES




APXH 3HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN FENIKQN AYKEIQN

i. @,=2m(10"t-10"x) (Sl)
2.107

i. @, =2m(2-10"t- x) (Sl)

3-107

iii. @, =2m(2:10"t- x) (Sl)
a) Na emIAéECeTE TN cwOTH atTdvTnon.

Movadeg 2
B) Na dikaloAoyAoeTe TNV €TTIAOYA 0QG.

Movadeg 6

B2. 210 TapakKATWw OXAMO ATTEIKOVICETAI PIA UETAAAIKN €TIQAVEIQ CE XWPO
OTTOU €TIKPATEI UPNAO KEVO KAl TO UAIKO KATAOKEUAG TNG UTTOPEI va gival ato
Bapio 1 BoAppdpio  TavrdAio.

OKTIVEG

'st\f\%{g PwTOG

METAAAIKA
ETPAVEIQ

NvwpiCoupe o611 TO Bdplo éxel €pyo e€gaywyng 2,5 eV, 1o BoAgpdauio
4,5 eV kai 1o TavidAio 4,2 eV. g é€va €pyaoTAPIO TTPAYUATOTTOIOUNE OUO
TEIPAPATA YIA VA TIPOCOIOPIOOUME TO UAIKO KATOOKEUNG TNG METAAAIKAG
ETIQAVEIQG.

MNeipapa 1°

2Tn METAAANIKA eTIQAveEIa TTPOCTITITEl NAEKTPOPAYVNTIK OKTIVOBOAia
KaBoplopgévou MPRAKOUG KUPaATOGg A1 = 375 nm, otmdte €gépxovtal ammd auTh
QwTonAekTpoévIia pEyIOTNG KIvnTIKAG evépyelag Ki. Kdamoia amd autd
KateuBuvovTtal TTPOG OPOYEVEG payvnTIKO medio éviaong B kal sic€pyovTal
KAbeTa oOTIGC OUVAMIKEG YPAUMEG TOU, Ol OoTroieg £€xouv dleuBuvon kKABeTn OTO
emiTTedo TNG 0eAidag KAl opd atrd TOV AvaAyvwoTn TTPOG TN oeAida. Kartd 1n
d1dpKela TNG KivnOAG TOUug €vTOG TOU payvnTikoU TTediou, Ta QWTONAEKTPOVIA
auTd €xouv OoTpoPoOpun L1 wg mpog agova 1mou dIEpXETAl ATTO TO KEVTPO TNG
TPOXIAG TOUG Kal €ival KABETOG o€ aUTA.

Meipapa 2°

EavaAapBdavoupe 1o TTEipapa Y€ NAEKTPOUAYVNTIKA AKTIVOBOAia HAKOUG
KUpatog A2 = A1/ 2, ommdte amrd T PETAAANIKNA €TMIQAVEIQ €EEPXOVTAI QWTO-
NAEkKTPOVIa pEYIOTNG KIVNTIKAG evépyelag Kz, Ta @wTtonAekTpovia Tou
eloépyxovTal KABeTa oTO PayvnTIKO TMedio, KATA TN dIAPKEIA TNG KiVNOAG TOUg
EVTOG auToU, £€XOouv OoTPOQOpPMN L2 w¢ TTpog dgova 1Tou dIEpXETAl ATTO TO KEVTPO
TNG TPOXIAG TOUG KAl gival KABETOG 0€ AUTH.

TEAOZ 3H2 ANO 10 2EAIAES




APXH 4HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN N'ENIKQN AYKEIQN
Av 1oxuel 0TI L2 = 5 L1, ouptreEpaivoupe OTI N HETAAAIKN €TTIQAVEIQ €ival
KatTaoKeuaopévn atro:

i. Bapio ii. BoAppdapio iii. TavrtaAio
Na Bewpnoete 611 hc = 1250 eV:-nm

a) Na €TIAEEETE TN OWOTH ATTAVTNON.

Movadeg 2
B) Na dikaloAoyAoeTe TNV €TTIAOYA 0QG.

Movdadeg 6

B3. To ocwpa X ToOU TAPAKATW OXNUATOG, JACOG M, £XEI OTEPEWOEI OTO AKPO
B opilovTiag, opoyevoug, AKaAUTITNG Kal aBapoug pdapdou AB. H pdapdog
OKOUNTIA TTAVW OTNV TTEPIPEPEIA OPJOoyEVOUG diokou kKéEvTpou O kal akTivag R.
O diokog BpiokeTal TTdvw o€ opICOVTIO ETTITTEDO PE TO ETTITTEDD TOU KATAKOPUPO.
To ocwpa X ptropei va KiIveital Tavw o€ Agia, opiOvTIA, OJOYEV KOl AKAPTITN
0ok6 NA pAkoug & kal ydag M = m / 2.

H 0okdg éxel apBpwBei kKatdAAnAa oT10 onueio Z, pe TNV KOopuoen
KatakOpu@ou Kal akAdvnTtou utrooTnpiypatog (1) mou Bpioketal oe amdéoTaon
£/4 amd 10 dkpo Tng . Ze amoéortaon {/4 amd 10 AKpo A TnG OdOKOU E€XEl
ToTTOBeTNBEI €va deUTEPO, OUOIO KATAKOPUQPO UTTOOTHpPIYHA (2), TTAVW OTNnVv
Kopupry A Tou oOToiou akouptrd n Ookog A. Ta umooTnpiyparta €xouv
TOTTOBETNBOEI OTO iBI10 OPICOVTIO ETTITTEDO PUE QUTO OTO OTTOIO BpiokeTal 0 BiOKOG,
OTTWG QaiveTal OTO OXAMA.

_> ,
u=0TaBEepn
b

UTTOOTAPIYMA UTTOO TR PIYMA

(1) (2)

To ocuoTnua paBdOU-CWHPATOG Z KIVEITAI TTPOG TA apIoTEPG PeE oTABEPN
TaxuTnTa PETPou U. O dioKOG eKTEAEI KUAION XWpPiGg oAicBnon ka1 n TTepipépeld
Tou BpiokeTal o€ ouvexn emaen Pe Tn papdo AB, xwpi¢ va mapartnpeital
oAicBnon peTagU TOUG.

To owpa Z, KIvoupevo atmd 1o A mrpog 1o I, Tn xpovikn oTiyun t = 0 mepva
atmod 10 HEoo H 1Tng dokou. Tn Xpovikh oTiyuh t1 To cwpa X mepvd ammd éva
ongeio TG doKOU, 0TO OTT0i0 N O0KOG PMOAIG TTOU XAVElI OpPIAKA TNV €TTAPA TNG
ME TNV KOPUGPNA TOU UTTOOTNPIyHATOG (2).

a) H améoTtaon mou €xel dlavuoel To CWPa 2 amd Tn XpoVvikh oTiyuR t = 0
MEXPI TN XPOVIKNA OTIYUA t1 givai:

5¢ Y e

6 8 3

Na emiAéCeTe TN owoTA amavinon (povadeg 2). Na OIKAIOAOYAOETE TNV
emIAoyn cag (Movadeg 4).

Movadeg 6
TEAOZ 4H2 ANNO 10 2EAIAEZ




APXH 5HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN N'ENIKQN AYKEIQN
B) To didoTnua s Tou €xel dlavuoel To KEVTPO pagag O Tou diokou atrd 1N
XPOVIKN oTIiyuR t = 0 yé€xpl TN XPOVIKA OTIyun t1 €ivail:
3¢ 3¢ o

16 8 16

Na eTmmIAéEeTe TN owoTh amavinon (Jovdada 1). Na dIKaIOAOYNOETE TNV
emIAoyn cag (Movadeg 2).

Movadeg 3
Na Bewpnoete 0TI N avTioTaon Tou a€pa €ival ageAnTéa yia 6Aa Ta cwuaTtdaA.

OEMA I y

Evykapoio appovikd kupa, mTAdtoug A
Kal MAKOUG KUpatog A, O1adideTdl Xwpig
OTTWAEIEG eVEPYEIOQG O€ OMOYEVEG ypappikd O

'y

\ 4

eAaoTiIkKO péoo  peydAou  PAKOUG  TTOU x=0 A X
TauTieTal pe TOV OpICOVTIO nuidéova OXx

TPOG TN BeTIKA KATEVLBUVON, OTTWG QaiveTal y'

OTO OXNua.

To kUpa Tmapdyerar amd TnyR Tou Ppioketar oto onpeio O oTn
Béon x = 0 ToUu EAAOTIKOU JEOOU KAI TO OTTOIO apXidel va TAAAVTWVETAI hE OETIKA
TaxuTnTa Tn Xpovikn oTiyui t = 0 oupewva e Tnv e§icwon y = A-nuwt.

To uAIk6é onueio O katd Tn d1dpkela TNG TAAAVTWONAG Tou diépxeTal 60
QOPEC TO AeTTTO aTTd TN B€0N 1I00pPOTTIAG TOU.

Kdatrola xpoviki oTiyul mou 10 UAIKO onueio O BpiokeTal oTnv akpaia
apvnTik Tou ammopdkpuvon (y = —A) ammd Tnv apxikh 6€on 1IcoppoTiag Tou, TO
UAIKO onueio A Tou nuiadgova Ox mou atmméxel amd tnv 1Ty O opi¢dvTia
améoTtaon xa = 2,5 m kal €xel Adn apxioel va TaAAvVTWVETAI, BpioKeTAl OTNV
akpaia BeTikA TOUu amoudkpuvon (y = +A) amo Tnv apxlikn 6€on 10o0ppoTTiag
Tou. Tnv idla xpovik oTiyun MeTalu Tng TNyNng (x = 0) Kal Tou onueiou A
UTTdpxouv OUO UAIKG onueia TOU PBpiokovtal oTnv akpaia OeTIKR Toug
amopakpuvon (y = +A).

ATé Tn XpovikA oTiyyn t = 0 yéxpr TN OTIYUA TTOU TO KUPA QTAVEI OTO
UAIKO onueio A, To OUVOAIKO d1d0TnPA TTOU £XEl O1aVUOEl TO UAIKO onuEio TTou
Bpioketal otn Béon x = 0 €ival ico ye 2 m.

M. Na uvmoAoyiceTte a) Tnv mepiodo T (povdadeg 2), B) TO YAKOG KUPATOG A
(Movadeg 2) kal y) Tnv Taxutnta O1ddoong Tou KUpaATog (Movada 1),
Kabwg kal &) 10 MAATOG¢ A TNG TAAAVTWONG TWV UAIKWV ONPEiwv TOu
Méoou (Movadeg 2).

Movadeg 7

N2. Na amodeifete 0TI N HABNUATIKA oxXéon TTOU TTEPIYPAPEI TNV TAAAVTWON

. ) ) t x

TOU UAIKOU onueiou A eivai: y=A-r]p21T(?—T :

Movdadeg 5

N3. Na ypawete TNV €gicwon TaxuTnNTOG O OUVAPTNON ME TO XPOVO YyIa TO

UAIKO onueio A (Movadeg 3) Kal va OXEDIACETE TN YPAPIKN TNG TTAPACTAON

oe PBaBuoAoynuévoug agoveg, atmmo Tnv Xpovikn oTiyyn t = 0 péxpr 1n
XPOoVIKA oTiyun t = 8 s (Movadeg 4).

Movadeg 7

TEAOZ 5H2 ANO 10 2EAIAES




APXH 6HZ ZEAIAAZ
HMEPHZIQN KAl EZMEPINQN TENIKQN AYKEIQN
Meiwvoupe Tn ouxvoTnTta TaAAvTwoNng TG TTNYNG, d1aTNPWVTAG TO idI0
TAATOG, €101 woTe n TNy O Kkal 1o UAIKG onueio A va gival dUo dladoxIkd
ongeia Tou EAAOTIKOU PEOOU, TA OTTOIO KABE XPOVIKI OTIYUA ATTEXOUV TO idI0
atd Tn B€on 100pPOTTiAG TOUG KAl KIVOUVTAI JE TRV idla TaxuTnTa.

4. Na uttoAoyiceTe TN Pyeiwon TG cuxvOoTNTAG TNG TTNYNG.
Movdadeg 6

OEMA A

‘Eva cwpa Z gikpwy dlaoTdocewyv, pafag m = 0,4 kg Kal pgia euBuypapun
AETITY KAl  OMOYEVNG METAAAIK pdaBdog AM  pnRkoug L =1 m «kai
Malag Mp = 1,2 kg apeAnTéag wHIKAG avtioTaong, £€xouv TommoOeTnOei TAvw
o€ Aeio opICovTio 0ATmedo. To owpa Z £xel 0eB¢ei 01O EAeUBEPO AKPO OPICOVTIOU
1Idavikou eAatnpiou otaBepdg k = 10 N/m, to dAAo dkpo TOU oOTToioOU €ival
akAOvnTa OoTeEPEWMEVO. To eAaTAPIO BPIOKETAI OTO QUOIKO TOU NAKOG. 2TN BEon
auTh (Béon (2)), TOo cwua Z BpiokeTal o€ eTTa@n Pe TN paBdo oTo yéoov 1ng P.
O agovag Tou eAaTtnpiou, TO CWHA X KAl TO JEOOV TNG pAaBdou BpiockovTal oTNV
idla opifovTIa dievBuvon, n otroia €ival k&GBetTn otn p&pdo.

H pdBdog cival kGBeta tommoBeTnuévn pe Ta akpa tng A, M mdvw o€ duo
opIfovTioug Kal TapdAAnAoug aywyoug (xA) kal (yl), apgeAnTéag wHIKAG
avTioTaong, ol oTToiol £€Xouv OoTeEpewWBEi TTAVW 0TO 0pIfovTio daTedo. H paBdog
MTTOpPEi va oAioBaivel Tavw oToug dUo TTapdAAnAoug aywyoug, Xwpic TpIREG,
EXOVTOG TA AKPA TNG O€ OUVEXN £TTAPN ME AUTOUG.

MeTagU Twv akpwv A Kal [ Twv TapdAAnAwy aywywyv €xel ouvoebei €vag
AETTTOC nNUIKUKAIKOG aywydc (AHIM) kévipou O «kar aktivag ri = L [/ 2,
KATOOKEUAOMEVOG aTTO ocUpPa oTaBepnG dIATOPNAG KAl WHIKAG avTioTaong
R1 =10 Q.

21a akpa A kal I €xel ouvdeBei emITTAéOV €vag AETTTOG KUKAIKOG aywyog
(ANZ®) kataokeuaoupévog amoé  ouUpupa oTaBeprig  OIATOPAG  WHMIKNAG
avtiotaong R2 =10 Q, yéow Twv aywyigwy cuppdtwv AA kal 'Z Tou €xouv
AMEANTEQ WHMIKA AVTIOTAON. ZTOV KUKAIKO aywyo oxnuatiovtal dUo nUIKUKAIQ
ANZ kal AGZ. To KEVTIPO TOU KUKAIKOU aywyouU TauTifeTal YE TO KEVTPO TOU
NMIKUKAIKOU aywyoU AHI, evw n akTiva Tou r2 €ival PIKpOTEPN ATTO TNV
aKTiva ri.

X (6/)7‘ A
K (+)
Ty © :
y -
0 I

(1) (2) (3) (4)
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APXH 7HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN N'ENIKQN AYKEIQN
O d1akdTTNG (8) TOU aywyou XA gival apxIkKd avolkTog, OTTwG QaiveTal
OTO TTapaTTadvw oXAMA.

2TOV XWPO MPEeTAEU Tng papdou AM kal Tou aywyou (AHI) umrapxel
KATAOKOPUQPO OPOYEVEG HayvnTIKO TTedio, TO OTTOI0 OTO OXNUA ATTEIKOVICETAI UE
TN ypapuookiaopEvn meploxn. To Yérpo tng €viaong Tou cival B = 1 T kal ol
OUVAMIKEG TOU YPAPPEG €Xouv dieuBuvon kK&BeTn oTo £TiTTedO TNG 0EAiIdAG KAl
@QOopPa ATTO TOV AVAYVWOTN TTPOG TN oeAida.

MeTakivoupe Tn papdo AM padli ye 70 CWHPA X2, WOTE TO €AATAPIO VA
ouoTrelpwOei katd AL =0,4 m amd TO QUOIKO TOU MAKOG Kal va €£pBel
otn 6€on (1). ZTn cuvéxela a@rvouue eAeUBEPO TO CUCTNUA TOU CWHATOG Z KAl
NG paBdou.

A1. a) Na atmodei¢ete 611 n pafdog AM Ba ammoxwpIoTEi atd TO CWHA Z OTN
Béon Omou TO €AaTriplio Ba ATOKTHOElI TO QUOIKO TOU MAKOG Yid
TPWTN QOPA YETA TN COTIYUA TTOU Ta aproape eAeUBepa (Hovadeg 2).

B) Na Bpeite To MAATOG TNG ATTARG APMOVIKNAG TaAdviwong Tou 6Ba
EKTEAECEl TO owpa 2, a@oUu amoxwploTei amd 1Tn paBdo AM
(Movadeg 3).

Movdadeg 5

Tn xpovikn oTiyyn t = 0 n paBdoc AM anoxwpileTal and To CwHa X KAl JE TNV
TaxUuTNTa NMou €XEl EI0EPXETAl AUECWC HECA OTO OPOYEVEC HayvnTiko nedio.

A2. Na aiTioAoynoete tnv avamtuén nAekTpeyepTikKAG duvaung (HEA) atéd
emaywyn avapeoa ota akpa A, M Tng papdou apuéowg PHETA Th XPOVIKN
oTiyyi t = 0 ka1 va oxedlAoETE TNV NOAIKOTNTA TNC.

Movadeg 4

Tn Xxpovikn OTIyMA ti = 1 s (B€éon (3)) aokeiTal oTto péoov P Tng paBdou
oTabepn opilovTia duvaun npocg Tn BeTIKA kKATeUOuUvon PeTpou F = 3 N, kKGBeTn
o€ auTnv. Tn xpovikn oTiydn t2 = 3 s o diakonTng (8) kAeivel (Beon (4)).

A3. Na utroAoyioeTe To HETPO TNG ETMITAXUVONG TNG paRdou AM yia 10 XpoVviko
diaoTnua At = (t2 - t1) ka1 To YETPO TNG TAXUTNTAG TNG OTO TEAOC AUTOU

TOU XpovikoU d1a0TANATOC.
Movadeg 4

A4. ApEowg YETA TO KAEioIpo Tou dlakonTtn (d):

a) va ammodeitete 611 n paBdog AM Ba ekTeAéoel euBuypapun oupaAn
Kivhon (povadeg 2).

B) va uTttoAoyiocETE TIG EVTACEIG TWV PEUPATWY TTOU dlappéouv Tn papdo,
TOV NMIKUKAIKO aywyo Kal Ta OUO TPAMATA TOU KUKAIKOU aywyou
(MOovadEeG 4).

Movadeg 6

A5. A@oU £xel kAeioegl o 01akonTNG (8) va UNOAOYIOETE:

a) Tnv éviaon Tou PayvnTikoU TTediou TTOU dnUIOUPYEI OTO KEVTPO TOU
O aTTOKAEIOTIKA 0 NUIKUKAIKOG aywyodg, KAvovTag Xxpron Tou vOuou
Twv Biot - Savart (povadeg 3).

B) Tn ouvoAik €évracn TOUu payvnTikoUu Trediou TTOU dnuioupyouv
QTTOKAEIOTIKA O NMIKUKAIKOG KAl O KUKAIKOG aywyOG OTO KOIVO TOUG
KéEvipo O (Movadeg 3).

Movadeg 6

TEAOZ 7HZ ANO 10 2EAIAES




APXH 8HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN FENIKQN AYKEIQN

Na OswpnRoETE OTI:

°

H O6An di1atagn Bpioketar mdvw oe Acio opilovTio OATTeEdO PeEYAAWYV
0Ia0TACEWYV TO OTTOIO €ival NAEKTPIKA HOVWUEVO.

H paBdog puetd 10 KAEioIYO TOU OIAKOTITN TN XPOVIKA OTIYHN t2 TTapauével
OUVEXWG MEOQ OTO payvnTiko mmedio, dev emmnpeddeTal n Kivnon TG atmo
TO PayvnTikOG TTedio TTOU ONMUIOUPYOUV O NUIKUKAIKOG KOl O KUKAIKOG
aywyog Kal dev £€pXETAI OE €TTAPNR ME QUTOUG.

H avtiotaon tou aépa cival apeAnTtéa yia OAa Ta cwuata.

To oxApa d€v €ival UTTO KAipgaKka.

OAHTIIEZ (yia Touc e€eTalopévouc/Tic eEeTalOpEVEC)

O1 T0TTOI KOl TO BEBOPEVA TTOU €ival ATTAPAITNTA YIA TNV ETTIAUCH TWV OEPATWY KAl
AEN divovTal oTI¢ eKQWVAOEIG va avTAnBouv amd Tov Trivaka dedopévwyv Kai
TOTTWV.

2710 £§W@UAANO TOU TETPADdioOU VA YPAWETE TO £€eTAlOUEVO HAOBNUA. ZTO ECWQUAAO TTAVW-TTAVW
VO CUUTTANPWOETE TA ATOMIKA OTOIXEIa HABNTA. ZTNV ApXA TWV ATTAVTACEWY UG VA YPAYETE
TAVW-TTAvW TV NUEPOoUNVia Kal To £§eTalouevo padnua. Na pynv avriypdyerte 1a Béyata oTo
TETPADIO KAl VO N YPAWETE TTouBeVA OTIC ATTAVTACEIC 0AG TO OVOUd 0ag.

Na ypAWeTe TO OVOUATETTWVUNO 0AG OTO TTAVW PEPOG TWV QWTOAVTIYPAQWY APEoWS YOAIG O0ag
mapadoBolv. Tuxov onueIWoEI§ oag TAVW oTa Béparta dev Ba BabuoAoynBolv oe kKapia
mepimTwon. Kard tnv amoxwpnon odag va TopadwoeTe pali e 1O TETPAdIO KAl Td
QwToaVvTiypaga.

Na atmravTioeTe oTo TETPASIO oag o€ OAa Ta BépaTa pévo pe PTTAE ] Hévo pe paupo GTUAG e
peAdvi TTou dev oBAvel. Ma Ta oXAMATA HTTOPEI va Xpnoigotroindei kair poAUfl.

Ké&Be amrdvrnon €moTnUOVIKA TEKPNPIWUEVN Eival ATTOOEKTH.

Aidpkela eE€Taong: Tpelg (3) wpeg META TN dIAVOUR TWV QWTOAVTIYPAPWYV.

Qpa duvaTtig ammoxwpnong: 10.00 1r.y.

AKOAOYOEI NMINAKAZ AEAOMENQN KAI TYINQN
(ZeAideg 2)

ZAZ EYXOMAZTE KAAH ENITYXIA
TEAOZ MHNYMATOZ

TEAOZ 8H2 ANO 10 2EAIAESX




QOYZIKH I AYKEIOY NINAKAZ AEAOMENQN KAI TYNQN

OYZIKEZ ZTAOEPEZ KAI MAPATONTEZ METATPOMHZ

MaZo npwtoviou,

my,=1,67-10%" kg

Doptio nAektpoviou (amdAutn tun), e=1,6 -101°C

Mala vetpoviou,

ma=1,67 - 10" kg

HAektpovioBOAT, 1eV=1,6 -10'1°)

MdZa nAektpoviou, m.=9,11- 103! kg

Toayvtnta tou pwtdg, ¢ =3 - 108 m/s

Erutdyuvon Aoyw tng Bapltntog Kovtd otnv enddvela the ng, g=9,8 m/s?

HAektpikr otaBepd, k=1/4mep=9-10° N-m?/C?

staBepd maykoopag EAEnG, G=6,67-10"1 m3/kg-s?

MayvnTikf SLamepatodtnTa Tou Kevol, Uo=41t - 107Wb/A'm =41t - 107(T'm/A)

staBepd tou Planck, h=6,63.103% J-s = 4,14.10 eV-s

hc=12,42-10" eV -m=12,42-10" eV -10° nm=1242eV - nm~1200eV - nm

MPOGEMATA MONAAQN FTEQMETPIA -TPIFQNOMETPIA OPOOIQNIO TPIFQNO
= METPHZH2 EuBadov naparinloypappou: A=6u a
10 — tera (T) . . nul=— , ovvl=—
5 - Mepipetpog kUKAOU: C=21r c c
107 - giga (@ EpBasddv kukAou: A=rr? _a
10° — mega (M) £p0 = b
; - EuBadov odaipac: A=4mr?
100 — kilo (k) c*=a*+ b’
- . 4
10 — centi (c) Oykoc odaipac: V = 57[1‘3 c
3 11 a
107 — milli (m) Mnkog t6€ou KUKAOU s=r & 5
10° — micro (W) .
_ a— a+
10° - nano () e+ =20 Ly @)
10" — pico (p)
MONAAEZ, 2YMBOAA METPO, M XepT{, Hz tlouA, J NAEKTPOVIOBOAT, eV
XAoypappo, kg téoha, T vioutov, N KEABY, K
SeutepoAento, s Xévpl, H BoAr, \% Bart, w
ounép, A oy, Q KouAoum, C oktivwo, rad
TPITQNOMETPIKOI APIOMOI
g 0° 30° 37° 45° 53° 60° 90°
nusd 0 1/2 3/5 \/5/2 4/5 \/5/2 1
ouvl 1 \/5/2 4/5 \/5/2 3/5 1/2 0
@Y 0 \/g /3 3/4 1 4/3 \/5 _

KPOYZEI2- MHXANIKH ZTEPEOY 2QMATOZ

HAEKTPOMATINHTIZMOZ- HAEKTPOMAINHTIKA KYMATA

U=votat
1 .,
X=X, +uot+—at
2

V* =u; +20Ax

., m —m
Ulzgul
m, +m,

, 2m1
v, = v,
m, +m,

U: ToxutnTa

x: Béon
Ax:peTOTOMION
a: EMLTAYUVON
m: pala

p: opun

F: 8Uvaun

Tor: TPLRA
oAioBnong
U:OUVTEAEDTNG
TPBNAG

N: kaBetn
Suvapn

K: Klvntikn
EVEPYELQ

=L

q

dq

dt

=L

R
= £
Roﬁ.

y=2

q

RM =1’?1+R2+1’?3

@, = BAovve
F=B‘q‘un,u«9
F=Blnup
oot bl
2T o
E_=Bvul
N dd)B
ET dt
E =—Lﬂ
oot dt

A: eppadov

B: payvntiko nedio
@p: payvntikn pon
E: nAektpiko medio,
HEA

F: 80vapun

g: NAEKTPLKO
doprtio

Eer: HEA amo
EMaywyn

I: NAEKTPLKO pela
V: Sladpopa
Suvaptkol

W: épyo

R: avtiotaon




dw

U =wR a =—

cm yov dt
a =«

cm yov

T=F(=Fd

L=mur 2T, =—

s: 1060 1y 1 1 1 N? £ 1j o urKog 1y
Sdidotnua R = R + R + R L= pp, 714 anootaon
Q:KEVTPOUOAOG o ! 3 Eque: HEA amé
EMITAXUVON U = 1 LI auTenaywyn
R A r: aktiva R=p ﬁ 2 U: evépyela payv.
W: YWVLOKA A c=Af nediou
Taxutnta Rox: OALKN
B: ywvia AB = &]—Afn,uQ g =C avtiotoon
T: nepiodog dr r p: €8N
f: ouyvotnta E=F ,7#27[(1 _f) avtiotaon
Ucm: TAXUTNTA 121 mex T A~ | L: ouvteheotng
KEvTpou palag b= Axr f x. | autenmaywyng
Olywy: YWVLOKD B= Bmaxn/uZﬂ- (; - E) T: mepiodog
ETULTAYUVON 11 271 A: UNKOG KUMATOG
Ocm:ETULTAYUVON | B =20 r: aktiva n
KEVTPOU palag 4rnr arnootaon
T: pOTTN n: aplOuog
£, d: ufikog n XBAovvl = ,uolgyK OTIELPWV avAl
andotaon povada PRKoug
L: otpodopun b= ,uoln N: aplBuog
N OTIELPWV
n= " v: TaxvTnTa
0, @: ywvia
LIHOYVNTIKN
Slamepartotnta
c: TaxuTNTA PWTOG

TAANANTQZEIZ KAl MHXANIKA KYMATA

ENAAAAZZOMENO PEYMA

x=Anp(wt+ep)
U=wAouv(wt+p)
a=-w?Anu(wt+p)
F=-Dx

1.
U=—Dx

2
u=Af
F=-bu

A :AoefAt

t Xx
y=Anun(—+—)
T A

A: TTAATOG

X: anopakpuvaon, B€on
U: ToxutnTa

o gruTdyuvon

w: YwVLaKn ouxvotnta
@: apxwn paon

f: ouyvotnta

D: otaBepa emavadopdg
T: nepilodog

b: otaBepd andoPeonc
A:HAKOC KUPOTOC

T: neplodog

v=Vhuwt
V=NBwA
i=Inu(awt)

!
I =—f
eV ,2
|4
V =—1
v ,2
p=ui

U: oTlydLaia tdon

V: mAdTog Taong

i: otypaio pevpa

| : MAATOG PEVOTOG
lev: evepyocg évtaon
Vev: evepydg taon
P: Méon woxug

p: ITypaio loxug
T:mepiobog

R: avtiotoon

W: evépyela nA. pevpatog
N: aplOpog omelpwyv

U: Suvaypikn evépyela w
y: QIOoUAKpUVON = 7
2rx  2mt
V =2Aovv——nu——-
A T
2TOIXEIA KBANTOMHXANIKHZ
AmaxT=0T00 ' h T: Beppokpaocia A:unKog KUpATOG
h A== i (1-ovve) E: evépyela @: ywvia
E=hf=pc , p :z e p: opun t: Xpovog
h h ¢: TaxVTNTA PWTOG @:'Epyo gEaywyng
K=hf-® Ap Ax>—, AEAt>— ) A
X 2 2 f: cuyvotnta A: aBeBalotnta
. 2 x: Béon W: kupotoouvaptnon
c=Af Z‘T‘ av=1 K: KivnTikn evépyela V: 6ykog
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