APXH 1HZ ZEAIAAZ
HMEPHZIQN KAl EZMEPINQN N'ENIKQN AYKEIQN
NMANEAAAAIKEZ EEETAZEIZ
HMEPHZIQN & EZIMEPINQN FENIKQN AYKEIQN

TETAPTH 12 IOYNIOY 2024

EEETAZOMENO MAOHMA: ®YZIKH NMPOZANATOAIZMOY
ZYNOAO ZEAIAQN: AEKA (10)

OEMA A

21 epwrthoeic A1-Ad va ypdwere aro TeTpadié oag Tov aplBuod tng epwWTNoNgG
Kai OITTAa 10 ypQuua mou avTIiOTOIXEI oTRV £MIAOYN O0Q¢, N Oommoia CUNTTANPWVEI
owoTd TNV NUITEAR TPpoTAON.

A1.

A2,

A3.

AUo o@aipeg TTOAU pIKpwV dlacTdoewy, idlag palag, Tou KIvoUvTal O€

Aeio opIOvTIO €TTiTTEDO PE AVTIOETEG TAXUTNTEG METPOU U, CUYKpoOUOVTAl

KEVTPIKA Kal TTAAOTIKG. MeTd TV Kpouaon

a) o1 cpaipeg 6a avraAAd&ouv TaxUuTNTEG.

B) n pia ogaipa Ba akivnTomroinBei kal n dAAn Ba kivnBei pe TaxuTnTa

METPOU U.

Y) Ol opaipeg Ba atTogakpuvOouUv PYe TaXUTNTEG idloU HETPOU.

®) n ouvoAIkn KIVNTIKA evépyela Twv dUO o@aipwyv Ba undevioTei.
Movdadeg 5

2TO TTAPAKATW OXAMA paBdOPop@og nayvATnG TTANOIAZEl TTPOG TO AVOIKTO
TTnvio, €101 WOTE 0 A§ovag TOU va TauTi(eTal e Tov Agova TOU TTnviou.

--------- (B 9

a) o710 Adkpo A Tou TTnviou dnuioupyeital Bopeiog (N) payvnTikog TTOAOG.
B) TO TnVvio di1appéeTal ATTO ETTAYWYIKO pelua.

Y) oT1a dkpa A kal B Tou tTnviou avamtucoeTal TGon amo emaywyn.

8) TO0 Tnvio ammwOei TOV payvAnTn.

Movadeg 5

O opoyevig dioko¢ TOou OXAMUATOG BpiokeTal akivntog TAvVW o0& Agio
OpPICOVTIO BATTEDO PE TO ETTITTEDO TOU KATAKOPUPO. ACKWVTAG OTO KEVTPO

—

pualag Tou otaBepn opilovtia duvaun F, oto emimedo Tou diokou, auTo

ATTOKTA emMITAXUVON PETPOU A . TO HETPO TNG ETTITAXUVONG TOU ONUEiou

A TTOU €ival avTIOIOUETPIKO PHE TO ONMUEIO ETTAPAG TOU diOKOU PE TO £60QOG
KABe XpoVIKN OTIYUA €ival

2 A =g
a.__.

a) om F

gB) O.

y) ad.,. Aeio

5) ~2a..

Movadeg 5
TEAOZ 1HZ AMO 10 2EAIAES




APXH 2HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN N'ENIKQN AYKEIQN
A4. Kata 1n di1dpKela HIAG €¢avaAyKAoPEVNG TAAAVTWONG QUEAVOUME TN
oTaBepd amoofeong b. Av n ouxvotnta Tou dleyépTn
a) eival yeyaAuTtepn amo TNV 1I0100UXVOTNTA TOU OUCTAMATOG, TO TTAATOG
TNG €CAVAYKAOMPEVNG TAAGVTWONG Ba TTapapeivel otabepd.
B) c¢€ivar ion pe TNV 18lo0UXVOTNTA TOU OUCTAMOTOG TO TTAATOG TNG
e¢avaykaopévng TaAdviwong 8a peiwoei.
y) ¢ival ion pe tnVv 18lo0uxvOTNTA TOU OUCTAMATOG, TO TAATOG TNG
ecavaykaopévng TaAavtwong Ba TTapapeivel otaBepo.
0) cival pyikpdéTepn atmd TNV 18100UXVOTNTA TOU CUCTANATOG, TO TTAGTOG
TNG €CAVAYKAOMPEVNG TAAGVTWONG Ba TTapapeivel oTaBepld.
Movadeg 5

A5. Na xapaktnpicere 1I¢ mTPOTAOCEIC TOU akoAouBouv, ypdeovra¢ OTO

TETPGdI60 oag, OimAa oro ypGuua mouU avTIOTOIXEI O KGO mpdraon, ™

Aéén ZwoTtd, av n mpdraon €ivar owartn,  tn Aéén AdBog, av n mporaon

givar AavBaouévn.

a) 2Upgewva pe TOV Heisenberg, n aBeBaidotnta otn péTpnon Tng
EVEPYEIAG MIOG KATAOTAONG €VOG OUOTAUATOG Eival avTioTPOYWG
avaAoyn pe TO XPpOVO TTOU TO OUCTNUA TTAPAPEVElI OE AUTH TNV
Katdotaon.

B) 2e¢ pia ¢@Bivouoa TaAdviwon, oTnv oToia TOo TAATOC MEIWVETAI

EKOETIKA PE TO XpOVO oUPPwva e Tn oxéon A = Aoe_m, n otaBepd
N €gapTdtal yovo atd TN PJada Tou TAAGVTOUPEVOU CUCTHUATOG.

y) H autemaywyn eivar 1816TNTa TWV NAEKTPIKWY KUKAWPATWYV
avTioTolXn ME TNV AdpAVEId TWV CWHUATWV.

8) 22tnv EAANGOda oT1a diktua Twv TOAewv TO0 TAATOC  TNng

gvaAhaoodpevng Taong, oTnv Karavaiwaon, sivar V = 220/2V kai
n ouxvornta f = 50 Hz.
€) 2eg pia xopdh, otnv omoia €xer dnuioupyndei oTdoipo KUuQ,
METOQEPETAI EVEPYEIQ ATTO TO €Va ONMPEIO TNG XOPdNG oTO GAAO.
Movdadeg 5

©OEMA B

B1. 'Eva pélav ocwpa €xel Beppokpacia Ty, PpiokeTal 0€ XwWpPo OTToOU
ETTIKPATEI KEVO KAl EKTTEPTIElI EVEPYEIA HPE TN HMOPQPH NAEKTPOUAYVNTIKAG
akTIVOBoAiag. To peyaAUTEPO TUAMQ TNG EVEPYEIOG TTOU EKTTEUTTETAI ATTO TO
MEAQV owpa TTEPIOPICETAI OE PIA OTEVI TTEPIOXI ME «AIXHN» OTO PNKOG KUPATOG
Aimax. H @don Tou NAeKTPIKOU TTEdiOU TNG NAEKTPOUAYVNTIKAG aKTIVOBOAIag e

107
MAKOG KUPaTOG aIXMAG Amax €ival fon pe @, = 211(1015’[—TX (S..).

To idlo yéAav cwpa, otov idlo Xwpo, Exovrtag Bepuokpacia T2 diTTAGoIQ
TNG T1 EKTTEUTTEI EVEPYEIQ PE TN MOPPNR NAEKTPOPAYVNTIKAG GKTIVOBOAIag. TN
Bepuokpacia T2 TO HEYAAUTEPO TUAMA TNG EVEPYEIAG TTOU EKTTEUTTETAI ATTO TO
MEAQV CWHA TTEPIOPICETAI OE PIA OTEVH TTEPIOXN ME «AIXHA» OTO HAKOG KUPATOG
)\Zmax.

H @don @, Tou nAekTpikoU 1ediou TNG NAEKTPOUAYVNTIKAG aKTIvOBOAiag
ME MAKOG KUPATOG AIXMAG A2max Ba gival ion pE:

TEAOZ 2HZ AMO 10 ZEAIAES




APXH 3HZ ZEAIAAZ
HMEPHZXZIQN KAI EZMEPINQN N'ENIKQN AYKEIQN

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

2. 107

ii. @, =2m(2-10"t- x) (SL)

3-107

iii. ¢, =2m(2:10"t - x) (Sl
a) Na €mTIAECETE TN OWOTH aTTAvTINOn.

Movdadeg 2
B) Na dikaloAoyAoeTE TNV €TTIAOYH 0aG.

Movadeg 6

B2. X270 TApaKATw OXAUA ATTEIKOVICETAlI PIa PETAAANIKNA €TMIQAVEIQ CE XWPO
OTTOU ETTIKPATEI UPNAO KEVO KAl TO UAIKO KATOOKEUNG TNG MTTOPEI va gival ato
chplo N BoA@pduio 4 TavtdAio.

AKTIVEG
A\f&ﬁs PWTOC

METAAAIKA
ETTIPAVEIQ

N'vwpiCoupe OT1 TO Bdplo éxel €pyo e€gaywyng 2,5 eV, 10 Bo)\(ppcxplo
4,5 eV kal 1o TavidAio 4,2 eV. 2g €va €pyaocTAPIO TTPAYHATOTTOIOUWE OUO
TEIPAPATA YIA VA TIPOCOIOPICOUPE TO UAIKO KATOOKEUNG TNG METAAAIKAG
ETIQAVEING.

MNeipapa 1°

2TN METAAAIKR €MIQAVEIQ TIPOCTITITEl NAEKTPOMAYVNTIKH aKTIvOBOoAia
Kaboplopgévou pnRKoug kKUpatog A1 = 375 nm, omdTte e€EpyxovTal Ao QUTAH
QWTONAEKTPOVIO MEYIOTNG KIVNTIKAG evépyelag Ki. Kdatmola amdé autd
KateubuvovTal TTPOG OPOYEVEG payvnTIKO Tedio éviaong B kal giocépyovTal
KaBeta oOTIG OUVANIKEG YPANMEG TOU, Ol OTToiEG €xouv dleuBuvon KABeTn OTO
emiTTedO TNG CEAiIdAG KAl QOopa ATTO TOV AvVAYyVWOTN TTPOG TN O0eAida. Katd 1n
O1dpKela TNG KivnOAG Toug €vTOC TOU payvnTiKoU mediou, Ta QWTONAEKTPOVIA
auTd éxouv oTpo@opun L1 wg mpog d¢ova 1Tou OIEPXETAI ATTO TO KEVTPO TNG
TPOXIAG TOUG Kal gival KABETOC o€ AUTH.

Meipapa 2°

EmavalauBdavoupe 1o TTEipapa ye NAEKTpoOUAyYVNTIKA aKTIVOBOAiIa PKoug
KUMATog A2 = A1/ 2, ommdTe ammd TN METAAAIKA €TMIQAVEIQ €EEPXOVTAlI QWTO-
NAEKTPpOVIa pEyIoTNG KIVNTIKAG evépyelag Kz, Ta @wtonAekTpdvia mTou
eloépyxovTal KABeTa OTO PAyvNnTIKO TTedio, KATd TN dI1APKEIA TNG KivnONG TOUG
EVTOG auToU, €XOoUuv oTpOPOpPUN L2 wg TTpog dfova TTou dIEPXETAI ATTO TO KEVTPO
TNG TPOXIAG TOUG KAl €ival KABETOG O€ AUTH.

TEAOZ 3HZ AMO 10 ZEAIAES




APXH 4HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN N'ENIKQN AYKEIQN
Av 1oxUel OTI L2 = 5 L1, cuptreEpaivoupe OTI N HETAAAIKR €TTIQAVEIQ €ival
KATaoKeuaodévn ato:

i. Bdapio ii. BoAgppdapuio iii. TavtéaAio
Na Bewpnoete 011 hc = 1250 eV-nm

a) Na eIAECETE TN OWOTH aTTAvTnon.

Movadeg 2
B) Na &iIKkaloAoyAoEeTE TNV €TTIAOYH 0AG.

Movadeg 6

B3. To owpa Z ToU TTAPOAKATW OXAMATOG, HAlag m, £xel oTepewOei oTOo AKpPO
B opilovTiag, opoyevoug, AKAUTITNG KAl aBapoug papBdou AB. H pdapdog
OKOUNTTA TTavw oTnVv TTEPIPEPEIO OpoyeEvOUg diokou kéEvTpou O kal akTivag R.
O diokog BpiokeTal TTAvw o€ OPICOVTIO ETTITTEDO PE TO ETTITTEDD TOU KATAKOPUPO.
To cwpa Z ptropei va kiveital Tdvw o€ Agia, op1{dvTia, OJOYEVH KAl AKAUTITN
6ok6 NA pAkoug f kal ydgag M = m / 2.

H Ookd¢ éxel apBpwbBei katdAAnAa oT1o onueio Z, pe TNV Kopuogn
KATakOpu@ou Kal akAovnTou utrooTnpiypdatog (1) mou Bpioketal o€ amdéoTaon
/4 amd 10 dkpo Tng . Ze amoéoTaon {/4 amd 170 GKpo A TnG dOKOU EXEI
ToTTo0eTNBEI €va deUTEPO, OUOIO KATAKOPUPO UTTOOTAPIYMA (2), TTAVW OTNnNVv
Kopupnl A Tou oToiou akouutrd n dok6g TA. Ta utrooTnpiyparta €xouv
TOoTT00ETNBOEI OTO id10 OPICOVTIO ETiTTEDO PHE AUTO OTO OTTOi0 BPiOoKETAI O BIOKOG,
OTTWG QaiveTal 0TO OXAMA.

_’ ,
uU=oTaBepn
b

A

UTTOOTAPIYHO UTTOOTAPIYHA

(1) (2)

To ovuoTnua pABdoOU-CWHATOG 2 KIVEITAI TTPOG TA APICTEPA PE OTABEPNA
TaxuTnTa PETPOU U. O dioKOoGg eKTEAEI KUAION XWpPig oAicBnon kal n mepipEpeld
TOUu BpiokeTal og ouvexn ema@n Pe Tn pdpdo AB, xwpic va mapartnpeitail
oAicbnon peTALU TOUG.

To owpa Z, Kivoupevo atmmo 1o A mpog 10 I, TR XpovikA oTiyun t = 0 mepva
atmo 170 HEoo H Tng dokou. Tn Xpovikn oOTIyun t1 TO cwPa Z TTEPVA ammo éva
Oonueio TNG OOKOU, OTO OTTOI0 N BOKOG PMOAIG TTOU XAVEI OPIAKA TNV €AY TNG
ME TNV KOPUGPA TOU UTTOOTNPiyMaTOG (2).

a) H améoTtaon mou €xel dlavuoel TO CWHPA 2 atmo Tn XpoVvikh oTiyufR t = 0
MEXPI TN XPOVIKA OTIYUNA t1 givail:

5¢ 3L X
— i, — i, —

6 8 3

Na emiAégeTe TN owoTA amdavinon (Hovadeg 2). Na OIKAIOAOYAOETE TNV
ETMIAOYA 0a¢g (Hovadeg 4).

Movadeg 6
TEAOZ 4HZ AMO 10 2EAIAES




APXH SHZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN N'ENIKQN AYKEIQN
B) To d1dotTnua s TTou €xel dlavuoel To KEVTpo PH&lag O Tou diokou aTd TN

Xpovik oTiyui t = 0 yExpl TN XPOVIKA OTIyun t1 gival:

% i % iii i

16 "8 " 16

Na emiAéEeTe TN owoThH atrdvinon (povdada 1). Na dikaloAoynoeTe Tnv
emIAoyn oag (Movadeg 2).

Movadeg 3
Na BewpnoeTe OTI N avTioTaon TOU A€épa €ival apeAnTéa yia OAa Ta CWPATA.

OEMA I 4

Evkdpolo apupovikdé kUua, TTAdToug A
Kal PAKOUG KUupartog A, Oladideralr ywpig
OTTWAEIEG EVEPYEIOG OE OMOYEVEG Ypappikd QO

"y

v

eAAOTIKO PECO  HEYGAOU  WAKOUC  TIOU x=0 A X
TauTifeTal pe TOV OpPICOVTIO nuIGEova Ox

TTPOG Tn OeTIKA KaTelBuvon, OTTWG QaiveTal y'

oTO OXAuMQ.

To kUpga Tapdyetal amoé Tnyn Tou Ppioketal oto onueio O oTn
Béon x = 0 Tou EAACTIKOU JECOU KAl TO OTTOI0 apXilel va TAAAVTWVETAI NE OETIKA
TaXuTNTa TN Xpovikn oTiyuA t = 0 cupewva pe TNV €gicwon y = A-nuwt.

To UAIkOG onueio O katd 1n di1apkela TNG TaAAGVTWONAG Tou diépxeTal 60
QPOPEC TO AeTTTO aTrd TN B€0N 1I00pPOTTiAG TOU.

Kdatrola XpoVvIKA OTIYUA TTou TOo UAIKO onueio O BpiokeTal oTnv akpaia
apvnTikh Tou atmopdkpuvon (y = —A) atmd Tnv apxikn 6€on i1coppoTriag Tou, TO
UAIKO onueio A Tou nuiagova Ox mou améxel amo tnv mnyn O opilovTia
amooTaon Xa = 2,5 m kal €xel AdN apxiocel va TAAAVTWVETAI, BpioKeTal OTNV
akpaia BeTik) Tou amoudkpuvon (y = +A) amo tTnv apxikrn 6€on 10coppoTTiag
Tou. Tnv id1a Xpovikn oTiyuR METALU TNG TNYAG (X = 0) Kal Tou onueiou A
utTadpyxouv OUO0 UAIKGA onueia TOU PBpiokovrtal oTnv akpaia BO€eTIKA Toug
atmopgdakpuvon (y = +A).

ATTO Tn XpoVvIkKA oTiyu t = 0 yéxpl Tn OTIYUA TTOU TO KUMA @QTAVEI OTO
UAIKO onueio A, To OUVOAIKO d1doTnPa TTou €xel d1avUoeEl TO UAIKO onueEio TTou
BpiokeTal otn 6éon x = 0 gival ico ye 2 m.

M. Na umoAoyiceTte a) Tnv mepiodo T (povdadeg 2), B) To YAKOG KUPATOG A
(novadeg 2) kal y) Tnv Taxutnta d1ddoong Tou KUpATOoG (povada 1),
KaBwg kal ) 1o TMAATOG¢ A TNG TAAAVTWONG TWV UAIKWV ONPEiwv TOU
Méoou (Movadeg 2).

Movadeg 7

Nr2. Na amodeifete OTI N PABNUATIKA OXEOon TTOU TTEPIYPAPEI TNV TAAAVTWON

t X
Tou UAIKOU onueiou A eival: y=A-r]p21T(?—TA).
Movadadeg 5

MN3. Na ypawete TNV €icwon 1axUuTnTag 0€ OCUVAPTNON PE TO XPOVO YIia TO
UAIKO onueio A (Movadeg 3) Kal va oXeOIACETE TN YPAQPIKA TG TTapdoTaon
oe BaBuoAoynuévoug Aagoveg, atmo TNV Xpovikh oTiyun t = 0 péxpl 1N
XpPOVIKA oTiyun t = 8 s (Movadeg 4).

Movadeg 7

TEAOZ 5HZ AMO 10 ZEAIAES




APXH 6HZ XEAIAAZ
HMEPHZIQN KAI EZMEPINQN N'ENIKQN AYKEIQN
Melwvoupde TR ouxvoTnTa TAAAVTWONG TNG TTNYNAG, dlATNPWVTAG TO idlo
TTAGTOG, €101 woTe n TNy O Kal 1o UAIKO onueio A va gival dUo dladoxikd
ongeia Tou eAaocTikoU péoou, Ta oTroia K&GBe XPOVIKA OTIYMN aTTéXouv To idIo
atmd Tn B€on 100pPOTTiAG TOUG KAl KIVOUVTAl JE TNV id1a TaxUuTnTaA.

N4. Na utToAoyiceTe TN PEIWON TNG CUXVOTNTAG TNG TTNYAG.
Movadeg 6

OEMA A

‘Eva cwpa Z pikpwyv dlactaocewyv, pad¢ag m = 0,4 kg kal yia eubuypauun
AETTTA KAl OMOYEVAG METAAAIK] pdaBdog AM  puynRkoug L =1 m kal
Malag Mp = 1,2 kg apgeAnTéag wHUIKAG avTioTaong, £€xouv TommoBeTnOei TAvw
o€ Aeio opi1COvTIo 0&Tedo. To cwpa Z €xel 6e0¢ei 01O EAEUBEPO AKpOo 0pICOVTIOU
1Idavikou ehatnpiou otaBepdg k = 10 N/m, To GAAo dkpo Tou oTroiou E€ival
akKAOvnTa OoTepeWHPEVO. To eAaThplo BPiOoKETAI OTO QUOIKSO TOU NAKOG. TN Béon
auTh (Béon (2)), To cwpa Z BpiokeTal og ema®n e 1n paBdo oto péoov TnG P.
O dagovag Tou eAaTtnpiou, To cWPa Z Kal To Jéoov TG paBdou BpiokovTal oTNV
idla opICOvVTIa digvBuvon, n oTToia gival KABeTn oTn papBdo.

H pdBdog cival kaBeta tommoBeTnuévn pe Ta akpa tng A, M mavw o€ duo
opICovTIoug Kal TapdAAnAoug aywyoug (xA) kar (ylN), aueAnTéag wHIKAG
avTioTaong, ol oTroiol £€xouv oTepewBEi TTAVW oTO 0pIfovTIo d&TTedo. H paBdog
MTTOopEi va oAloBaivel Tdvw oToug dUo TTapAdAAnAoug aywyoulg, Xwpig TpIBEG,
EXOVTaG Ta AKPA TNG O€ OUVEXNA £TTA@PN PME AuToUG.

MeTagu Twv Akpwv A kKal [ Twv TTapdAANAwWV aywywyv €xel ouvoebei évag
AETITOGC nNUIKUKAIKOG aywyog (AHIM) kévipou O «kar aktivag ri = L [/ 2,
KOTAOKEUAOUEVOG aTTd oUpua oTaBepng dIATOMNAG KAl WMIKAG avTioTaong
R1 =10 Q.

21a akpa A kal I €xel ouvdebei emITTAEOV €vag AETTTOGC KUKAIKOG aywyog
(ANZO) kataokeuaouévog amoé  ouUppa oTaBeprnig  OIATOMAG  WHMIKAG
avtiotaong R2 =10 Q, yéow Twv aywylpgwyv cuppatwy AA kal 'Z Tou éxouv
aueANTEQ WHIKA avTioTaon. ZToV KUKAIKO aywyo oxnuatiovral dUo nUIKUKAIQ
ANZ kal AGZ. To KEVTIPO TOU KUKAIKOU aywyoU TauTi{eTal YE TO KEVTPO TOU
NMIKUKAIKOU aywyou AHI, evw n akTiva Tou rz2 €ivalr PIKpOTEPN ATO TNV
aKTiva ri.

X _ (6/)7\ A
K (+)
NER ° .
v | |
7 : : I
S . :
Béon Béon  Béon Béon

(1) (2) (3) (4)
TEAOZ 6HZ ANO 10 SEAIAES




APXH 7HZ XEAIAAZ
HMEPHZIQN KAI EZMEPINQN N'ENIKQN AYKEIQN
O &1akéTTNG (8) TOUu aywyou XA gival apXIK& avoIKTOg, OTTWG QaiveTal
OTO TTAPATTAvVW OXAMA.

2TOV XWpPO MHEeETALU TnG papdou AM kar Tou aywyoU (AHTI) umdpxel
KATAKOPUQPO OPOYEVEG HayvnNTIKO TTEDiIO, TO OTTOI0 OTO OXAUA ATTEIKOVICETAl YE
TN YPAMMOOKIQOMEVN TTEPIOXNA. To METPO TNG EVTAONAG Tou gival B = 1 T kal ol
QUVANIKEG TOU YPAPUEG €xouv dleuBuvon KABeTn OTO €TTITTEDO TNG CEAIdAG KAl
@Oopa atd TOV avayvwoTn TTpog Tn aeAida.

MeTakivoupe Tn pdpdo AM padi ye 70 CWHPA X2, WOTE TO €AATAPIO VA
ouoTrelpwBOei katd AL =0,4 m amd TO QUOIKO TOU MAKOG Kal va €pOel
otn 6€on (1). ZTn cuvEXEIa a@rvouue eAeUBEPO TO CUCTNUA TOU CWHATOG 2 KAl
NG papdou.

A1. a) Naamodeitete 0TI n pdpdoc AM Ba aTmoXwpIOTEI ATTO TO CWUA Z OTN
0éon 6mou TO €AaTApPIO Oa QTTOKTAGCElI TO QUOIKO TOU MRKOG ylia
TPWTN QOPA PMETA TN OTIYUN TTOU Ta a@Aoape eAeUBepa (HovaAdeg 2).

B) Na Bpeite To MAGTOC TNG ATTAARG apuoOVIKAG TaAdviwong Tou 6Ba
EKTEAECEl TO oWPA 2, ag@oUu amoxwploTei amd TN papdo AM
(Movadeg 3).

Movadeg 5

Tn xpovikn oTiyun t = 0 n papdoc AM anoxwpileTal andé 1o cwua X Kal JE TNV
TaXUTNTA Nou €XEl EI0EPXETAl AYECWC MECA OTO OUOYEVEC HayvnTIko nedio.

A2. Na aiTiohoynoete Tnv avamTuén nAekTpeyepTiKAG duvaung (HEA) amd
eETAywyn avaueoa ota akpa A, M Tng pdpdou apéocwg PETA Tn XPOVIKNA
oTiyun t = 0 ka1 va oxedldoeTe TNV NOAIKOTNTA TNC.

Movadeg 4

Tn xpovikn oTIydnR ti = 1 s (8€on (3)) aokeital oto peocov P Tng papdou
oTtabepn opilovTia duvaun npoc Tn BeTIKA KaTelBuvon YeETpou F = 3 N, KGBeTN
oc autnv. Tn xpovikn oTiydn t2 = 3 s o diakdonTNng (8) kAeivel (Bean (4)).

A3. Na utmoAoyioete To HETPO TNG TITAXUVONG TNG pABdou AM yia To XpOVIKO
diaotnua At = (t2 - t1) kal To HETPO TNG TAXUTNTAG TNG OTO TEAOG AUTOU

TOU XpoVvikoU d1aoTAPATOC.
Movadeg 4

A4. Apéowc PETA TO KAgigipo Tou diakonTtn (0):

a) va ammodeigete 611 n paBdog AM Ba ekTeAf€oel eubuypapun opaAn
Kivnon (puovédeg 2).

B) vauTtroAoyioceTe TIC EVTACEIC TWV pEUPATWY TTOU dlappéouv Tn papdo,
TOV NUIKUKAIKO aywyod kal Ta dU0 TUAMATA TOU KUKAIKOU aywyou
(Movadeg 4).

Movadeg 6

A5. A@ouU gxel kAeioel o d1akonTng (8) va unoAoyioeTe:

a) Tnv éviaon Tou payvnTikoU TTediou TToOu dNUIOUPYEI OTO KEVTPO TOU
O aTTOKAEIOTIKA 0 NUIKUKAIKOG aywyog, KAvovTag Xxprnon Tou vouou
Twv Biot - Savart (povadeg 3).

B) Tn ouvoAikh €vrtaon TOUu payvnTikoU Tediou TTOU dnuIoupyouv
QTTOKAEIOTIKA O NUIKUKAIKOG KAl 0 KUKAIKOG aywyog OTO KOIVO TOUG
KEvipo O (povadeg 3).

Movadeg 6

TEAOZ 7HZ AMO 10 ZEAIAES




APXH 8HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN NENIKQN AYKEIQN

Nao OsewpnRoETE OTI:

i

H O6An oi1atagn PBpioketar mdvw oe Acio opilovTtio OATTEDO PeEYAAwWYV
O100TACEWYV TO OTTOIO €ival NAEKTPIKA HOVWHEVO.

H paBdog peTd 1O KAEiOIPO TOU SIGKATITN TN XPOVIKA OTIYHNA t2 TTapapével
OUVEXWG MEOO OTO PayvnTIKO mmedio, dev eTnpeddeTal n Kivnon Tng atmo
TO payvnTikdé medio TMou dNuUIoUPyoUvV O NMPIKUKAIKOG KAl O KUKAIKOG
aywyog Kal Oev £pYETAI O€ ETTAPA PYE AUTOUG.

H avtiotaon tou aépa cival ageAnTtéa yia OAa Ta cwuaTtd.

To oxApa dev gival UTTO KAipaka.

OAHTIIEZ (yia Touc e€eTalopévouc/Tic eEeTAlOUEVEC)

O1 TUTrO!1 KOl Ta Sedopéva TTOU gival ATTAPAITNTA YIa TNV eTMiAuon Twv BEUdTWY Kal
AEN JdivovTal oTI¢ eKQWVAOEIS va avTAn@ouv amd Tov Trivaka dedopévwy Kal
TOTTWV.

2710 €§WQUAAO TOU TETPadiou va ypaweTe TO ££ETACOPEVO HAONUA. ZTO ECWQUAAO TTAVW-TTAVW
VO CUUTTANPWOETE TA ATOMIKA OTOoIXEia pabnTr. ZTNV dpXA TWV ATTAVTACEWYV COAG VA YPAWETE
TAVW-TTAVW TNV NUEpounvia Kal To e¢eTalopevo padnua. Na pnv avriypdyerte 1a BEuyarta oTo
TETPADIO KAl VA U YPAWETE TTOUBEVA OTIG ATTAVTACEIG 0Ag TO OVOUG 0aG.

Na ypdyeTe TO OVOUATETTWVUNO 0OG OTO TTAVW HEPOG TWV QWTOAVTIYPAQWY APNETWS PHOAIG 0ag
TapadoBolv. Tuxév onuelwoelg oag TAvw oTa Bépata dev Ba BaBuoAloynBouv ce kKapia
mepimTwon. Katd tnv amoxwpnon cag va Tapadwoete pali pge 10 TETPAdIO KAl TO
pwToavTiypaga.

Na ammavTioeTe oTo TETPAdIO oag o OAa Ta BEuaTa MOVO e PTTAE 1] HOVO e HaUpPO GTUAO e
pMeAavi TTou Oev ofrvel. Ma Ta oXAHATA UTTOPEI va XpnoIpoTToindei Kal HoOAURI.

Ké&Be amrdvrnon €mOTNUOVIKA TEKUNPIWHEVN Eival ATTOOEKTH.

Aldpkela e€€taong: Tpeig (3) wpeg YETA TN SIAVOUT TWV QWTOAVTIYPAQWYV.

Qpa duvatig amoxwpnong: 10.00 ..

AKOAOYOEI NMNINAKAXZ AEAOMENQN KAI TYINQN
(ZeAideg 2)

ZAZ EYXOMAZTE KAAH EMITYXIA
TEAOZ MHNYMATOZ

TEAOZ 8HZ AMO 10 ZEAIAES




OYZIKH I AYKEIOY NINAKAZ AEAOMENQN KAI TYNQN

ODYZIKEZ ZTAGEPEZ KAl NAPATONTEZ METATPOMHZ

MaZa npwtoviou,

my,=1,67-10%" kg

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

Mala vetpoviou,

ma.=1,67 - 10" kg

HAektpovioBoAt, 1eV=1,6 -10°)

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

Tayvtnta tou pwtdg, ¢ =3 - 108 m/s

Erutdyuvon Aoyw the Bapltntag kovtd otnv eniddvela tng ng, g=9,8 m/s?

HAektpwn otaBepd, k=1/4mee=9-10° N-m?/C?

ItaBepd aykdouLac NN, G=6,67-101t m3/kg-s?

Mayvntiky Stamepatdtnta tou Kevol, Ho=41t - 107Wb/A'm = 41t - 107(T'm/A)

JtaBepd 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

NMPOGEMATA MONAAQN FTEQMETPIA -TPIFQNOMETPIA OPOOIQNIO TPITQNO
METPH2ZH2 EuPadov naparinioypappou: A=6u a b
10* — tera(T) , : nué== , ocvvd=—
5 - G Mepipetpog kUKAoU: C=2mr c c
106 — giga(6) EuBasdov kikAou: A=rr? £0 = a
10° — mega T
3 - gaM) EuBasdov odaipog: A=4mr? b
10° — kilo (k) c*=a*+ b’
= . 4
107 — centi (c) Oykog odaipag: V :§72'1‘3 c
3 I a
10~ — milli (m) Mnkog t6€ou KUKAOU s=r s
10° — micro () :
-9 a— a+
10 — nano (n) nua +nuP =2ovv( 5 £ nu( 5 Z )
10 — pico (p)
MONAAEZ, ZYMBOAA HETPO, M Xept, Hz TtlouA, J NAEKTPOVIOBOAT, eV
XALOypappo, kg téoha, T vioutov, N KEABY, K
SeutepoOhento, s Xévpy, H BoArt, Vv Bar, w
ounép, A oy, Q kouAoum, C aKtivio, rad
TPITQNOMETPIKOI APIOMOI
1 o° 30° 37° 45° 53° 60° 90°
nusd 0 1/2 3/5 \/5/2 4/5 \/§/2 1
ouvd 1 «/§/2 4/5 \/5/2 3/5 1/2 0
0V 0 \/5 /3 3/4 1 4/3 ﬁ _

KPOYZEIZ- MHXANIKH ZTEPEOY 2QOMATOZ

HAEKTPOMATINHTIZMOZ- HAEKTPOMAINHTIKA KYMATA

U=Uot+at

1 .,
xX=x,+yt+=at
2

v’ =0, +20Ax

. Im —m
v =———=0,
1771 + m2
. 2m,
UZ = 1)1
1771 + ITI2

U: toxvtnta

x: B€on
Ax:petaTomnion
a: ETMITAXUVON
m: uada

p: oppA

F: Suvaun

Tor: TPLBN
oAioBnong
:0UVTEAEDTNG
PG

N: kaBetn
Suvapun

K: kwvntikn
EVEPYELA

=t
q
_4q
dt
=Y
R
= £
Ro/l
v
q

@, = BAovvt
F:B‘q‘un,uﬁ
F=Bllnup
oot bl
2r o
E_=Bul
__N do,
e dt
_ 9
avt dt

A: epBadov

B: payvntiko nedio
@s: poyvntikn pon
E: nAektpikd nedlo,
HEA

F: Suvaun

g: NAeKTPLKO
doprtio

Ecr: HEA amo
gmaywyn

I: NAekTpLKO peLA
V: Sladopd
Suvapikou

W: €pyo

R: avtiotaon




do
Ucm = C()R a =,
yov dt

o =a R

cm yov

t=F(=Fd

L=mur 2T, =—

s:togon 1 1 1 2 21 a: prkog A
Saotnua ’ E_E+F+F L=pu,—A andotaon '
Ql:KEVTPOUOAOG ° ! 3 Esue: HEA amtd
EMITAXUVON U= 1 LI? auTEmaywyn
R A r: aktiva R= 14 2 U: evépyela payv.
. . 2 _ :
W: YWVLOKNA A c=Af nediou
raxurr]’ta Hy AV E ROA:'O}\LKI’]
0: ywvia AB = —— E =C avtiotaon
T: nepioSog 4m r p: €181KN
f: ouyvotnTa E=E nu2n( L x ) | avtiotaon
Uem: TAXVUTNTA B w21 max T A | L: ouvteleotig
K€vtpou palag " Arr t x. | autemaywyng
Olywy: YWVLOK B= Bmaxn/'lZﬂ- (? - z) T: mepiodog
EMLTA)YUVON A: LAKOG KUOTOG
, u2rl .
Ocm:ETUTAYUVON | B =10 r: aktiva f
KEVTPOU palog 4rnr anootoon
T: por) n: aplOuog
¢, d: uAKog N XBAlovvE = yolm OTELPWV avd
andotaon _ povada pnkoug
L: otpodopun B= ,uoln N: aplBuoég
N OTIELPWV
n= " v: TaxlTNTA
8, @: ywvia
WOV TIKA
Slamepartotnta
¢: TaxuTNTA GWTOC

TAANANTQZEIZ KAl MHXANIKA KYMATA

ENAAAAZZOMENO PEYMA

x=Anu(wt+q)
v=wAouv(wt+p)
a=-w?Anu(wt+¢p)
F=-Dx

1.5
U=—Dx

2
U=Af
F=-bu

A =A087Al'

A2 (t+X)
= t\— T —
Y =Anu 7

2rx  2nt
y =2Aovov——nu—
A T

A: TTAATOG

X: OO aKpuvan, B€aon
U: ToxutnTa

o EmLTAyLvVon

w: YwvLakn cuxvotnta
@: apywn pdan

f: ouyvotnTa

D: otaBepa emavadopdg
T: nepilodog

b: otaBepd anodoPeong
A:unKog KUpATOg

T: neplodog

U: Suvapikn evépyela
y: OIMOUAKPUVON

v=Vnuwt
V=NBwA
i =1Inu(wt)

Vi

[ o=

&v \/5

V

v =2

ev \/E

p=ui

p=
T

U: OTLyMLaia Taon

V: m\dtocg taong

i: otypLoio pedpa

| : mMAGTog¢ pevpaTog
lev: evepydg évtaon
Vev: evepydg taon
P: Méon woxug

p: ITypaio .oxug
T:meplodog

R: avtiotaon

W: evépyela nA. pevpatog
N: aplBuog omnelpwv

2TOIXEIA KBANTOMHXANIKHZ

AmaxT=0T00
h
E=hf =pc , =—
p p 2
K=hf-®

c=Af

A'=A= i(1—0'1)1/(p)
m

e

2
Y|efav =1

ApXAXZi , AEAtZZ—

T: Bepuokpacia

E: evépyela

p: opun

¢: taxvtnTa pwtog
f: ouyvotnta

x: Bon

K: Kwvntikn evépyela

A:UAKOC KOPOTOG

®: ywvia

t: Xpovog

@: Epyo e§aywyng

A: afeBalotnta

Y: kupatoouvaptnon
V: dykog




