EIZAINQriKez EZETAZEIZ TEKNQN EAAHNQN TOY EZQTEPIKOY KAI TEKNQN
EAAHNQN YINAAAHAQN MOY YNMHPETOYN ZTO EZQTEPIKO
NMEMMTH 12 ZENTEMBPIOY 2024
EZETAZOMENO MAOGHMA: ®YZIKH MPOZANATOAIZMOY

OEMA A
21i¢ epwrnoeis A1-Ad va ypdyere oro 1€TpddI6 0ag Tov apiBud NS epwrnong Kai SiTAa 1o
yPauua TTOoU aVvTIOTOIXEI OTnV ETMIAOYN OAg, n OTToia OUNTTANPWVEI OWOTA TV NUITEAN
Tporaon.

A1. To KUKAwpa Tou dITTAAVOU OXAUATOG ATTOTEAEITAI ATTO

A2,

A3.

A4.

TTNYA NAEKTPEYEPTIKNAG dUvaung (HEA) E kal e0wTEPIKAG

avtiotaong r, 1daviké TTnvio A, avTioTdtn avtiotaong R

Kal OIaKOTITN O, 0 OTToI0G €ival APXIKA AVOIKTOG. AV TN

xpovikf oTiyun t=0 kAgicoupe TO OIOKOTITN XWPEIG va

EMQaVIOTEI OTTIVONPIOUOG, TOTE:

0) apEoWG PETA TO KAEITIUO TOU JIAKOTITN TO KUKAWUA
dlappéeTal atrd NAEKTPIKS peuua.

B) apéowg peTd 1O KAEIOIUO TOU BIAKATITN OTA AKPa Tou TTviou epgavifetal HEA auTteTmaywyng
ME TO akpo [ va gival apvnTIKOG TTOAOG.

Y) HETG atré apkeTd XpdVo WAOTE va £XEl ATTOKATAOTABE! N TEAIKA TIUA TNG évTaong Tou
pevpaTog, n HEA atmmé autetraywyr oTo Trnvio undevileTal.

8) peTd aoTTé APKETO XPOVO WOTE VA £XEI ATTOKATACTAOET N TEAIKA TIUA TNG évTaong Tou
pevpaTog, n HEA atmmé autemraywyr OTo TTNVio YEYICTOTTOIEITAL.

Movadeg 5

‘Eva ovoTtnua ekTeAei e€avaykaopévn TaAdvTwaon Kal BpiokeTar g€ ouvtovioud. Av
ENATTWOOUNE TN ouXVOTNTA TOU BIEYEPTN, TOTE TO TTAATOG TNG TAAAVTWONG:
o) EAQTTWVETAI.
B) augaverail.
Y) TTapapével otabepod.
8) apxika Ba augnBei kal oTn cuvéxeia Ba EAATTWOEI.
Movadeg 5

OuoyevAc KUAIVOPOG avépxeTal €TIBPAdUVOUEVOSG O KEKAIMEVO ETTITTEDD. Z€ KATTOIO
Onueio Tou €MITTEOOU OTAUATA KAl OTN CUVEXEIQ KATEPYETAI ETTITAXUVOPEVOG TTAVW O€
auTtd. Av e OAn Tn didpKeEla TNG avodou Kal TNG KaBodou OTo KEKAIMEVO ETTITTEDO O
KUAIVOPOG eKTEAEI KUAION XWpPig oAioBnon kal o afovag TreEPIOTPOPNG TOU TTAPAUEVEI
ouveXWGS opIfOVTIOG, TOTE:
o) n TaXUTNTA TOU KEVTPOU PAJOG TOU KUAIVOPOU €XEI CUVEXWG TNV idla Kateubuvaorn.
B) N YwviaKr EMITAXUVON TOU KUAIVOPOU €XEI CUVEXWG TNV idia Kateubuvaorn.
Y) N YWVIOKN TaxUTNTa TOU KUAIVOPOU £XEI CUVEXWG TNV idIa KaTeuBuvaon.
8) n emTdxuvon Tou KEVTPOU PALAG Tou KUAivVOpou €xel Katd Tnv KABodo avTiBeTn
KateuBuvon atro auTh TTou €xel Katd TV avodo.
Movadeg 5

2€ MIO KEVTPIKA Kpouon dU0 HIKPWY CWHATWY, TTOU ATTOTEAOUV POVWHEVO oUOTNUQ,

IoXUEl TTavTa OTI:

o) n opun K&Be cwuaTtog diarnpeital.

B) N METABOAN TNG KIVNTIKAG EVEPYEIAG TOU EVOG OWHATOG Eival avTiBeTn TNG METABOAAG
TNG KIVNTIKAG EVEPYEIOG TOU GAAOU.

y) dlatnpeital N opun Kal N JNXAVIKR) EVEPYEIQ TOU CUOTAPOTOG.

8) n peTaBoAnl TNG opuUNAG TOU €VOG CWPATOG gival avTiOeTn TNG METABOANG TNG OPMNG
TOU AAAOU.

Movadeg 5



A5.Na yapakrnpioere 1I¢ TPOTACEIS TTOU aKOAoUuBOoUV, ypdgovrag oTo TETpdadio oag, OiTAa
OT0 ypauua mou avrioToixei o KaBe mmpdoraon, 1 Aéén Zword, av n mporaon &ivai
owarn, N 1 Aéén AdBog, av n mporaon givar Aavaouévn.

a) Otav oe éva ehacTikd péoo diadidovtal dUO 1) TTEPICOOTEPA KUMUATA, N aTToudKpuvon
EVOG Onueiou Tou PEOOU €ival ion PE TN OUVIOTAMEVN TWV ATTOUAKPUVOEWV TTOU
o@eilovTal OTA ETTIHEPOUG KUUOTA.

B) Av augnBei n ouxvoTnTa TTEPICTPOPNG TOU AYWYIUOU OTPEPOUEVOU TTAQICIOU OE MId
o1dragn Tapaywyng evallacoouevng Ttaong, TOTE N evepyodg TP TNG TAong Ba
augnoei.

Y) 270 QWTONAEKTPIKO QAIVOUEVO O apIOUOG TTaPAYWYAS QWTONAEKTPOVIWY aTTO TN
METOAAIKI) KAB0OdO augdvel avAloya peE T OuxvoTnTa TnG TIPOCTIITITOUCOG
OKTIVOBOAIQG.

8) Av og €va eAelBepo oTEPEOd owPa aoknBei (elyog duVAPEWY, TOTE TO WA Ba
EKTEAEDCEI OUVOETN Kivnon.

€) H duvapikh evépyela TNG TAAAVTWONG €vOG CWHOTOG TTOU €KTEAEI OTTAr] QPUOVIKA
TAAQVTWON PEIWVETAI OTAV AUEAVETAI TO HETPO TNG TaXUTNTAG TOU.

Movadeg 5

O'EMA B

B1. Katd pnKog ypauuIKOU OJOYEVOUG EAACTIKOU PECOU, TO OTTOIO EKTEIVETAI OTN dIEUBUVON
TOU afova x'x, d1adideTal eyKApaIo aTTAG APHOVIKO KUPO KaTA T BETIKN @Oopd Kal XwpPig
ATTWAEIEG EVEPYEIQG.
Ocwpoupe ws apxn Tou Gfova éva onueio O Tou PEoou, TO OTToI0 apyilel va eKTEAEI
atrAf apuovikr TaAdvTwaon Tn XPoVvikA oTiyun t = 0 pe eCicwon y = AnuZT“t.
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X’ o) B X
‘Eva onueio B TOU BeTIKOU nuidgova @TAvel yia TTPWTN QOopd OTnV akpaia BeTIKA
ATTOUAKPUVOT TOU TN XPOVIKI OTIYUA t, = 9TT. Ta UANIKG onpeia Tou HECOU PETALU TWV

onueiwv O kal B, Ta otroia gival akivnta n Xpoviki oTiyun t,, €ivai:
i. 4 ii. 3 iii. 6
a) Na emAECETE TN OWOTA ATTAVTNON
Movadeg 2
B) Na dikaioAoyAoETE TNV ETTIAOYI 0OG
Movadeg 6

B2. '‘Eva @wTtovio YAKOUG KUPATOG A TTPOCTIITITEI KAl OKEQAZETAI ATTO TTPOKTIKA AKivNTO
eAeUBepO nNAekTpOVIO. H ywvia okédaong Tou gwrToviou gival ¢ = 60°. H dietBuvon otnv
OTTOIO KIVEITAI TO NAEKTPOVIO (METG Tn OkKEDaonN) oxnuartiel ywvia 6 = 30° pe TN
O1eUBuvan Tou TTPOCTTITITOVTOG PWTOVIOU

NAEKTPOVIO
o€ Npepia

okedaldbuevo
QWTOVIO

TTPOCTIITTTOV <8

PYwrtdvIo NAEKTPOVIO

... META TN okEDaon

Av yvwpiCete OTI n okEdAON TIPAYUATOTIOIEITAI OTO KEVO, m €ival n paldo Tou
NAeKTpoviou, ¢ n TaxuTnTa Tou QWTOC OTO KEVO Kal h n otaBepd Tou Planck, 16t yia 1o
MAKOG KUUATOG A TOU TTPOCTTITITOVTOG PUITOVIOU IOXUEI OTI :
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a) Na emAEEETE TN OWOTA ATTAVTNON

Movadeg 2
B) Na dikaioAoyAoETE TNV ETTIAOYI 0OG

Movadeg 6

B3. To cupudrtivo 1eTpdywvo 1TAaiolo AIAZ Tou TTapakATw OXAPATOG, TTAEUPAG a KAl OAIKNAG

wHMIKAG avTioTaong R, kiveital TTdvw o€ Agio opiddvTio d&tredo Pe oTabepr) TaxuTnTa L .
Tn xpovikn oTiyun t=0 1O TTAQICIO EI0EPXETAI OE KATAKOPUPO OUOYEVEG HayVvNTIKO TTEDIO

évraong B kal eUpoug d=2a, JUe TO ETTITTEDO TOU KABETOPU OTIG HAYVNTIKEG YPOAUUES TOU
mediou. O1 payvnTIKEG YPAUMESG TOu TTEdioU €xouv KATEUBUVON ATTO TOV avaAyvwoTn
TTPOG TN O€Aida.
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Tn xpovikA oTiyun t; To TTAaiolo apxilel va e€€pxeTal atmd 1o PayvnTiko 1edio, KIVOUUEVO
ME oTaBePN TaXUTATA L.

MNa va Kiveital To TTAQioI0 Ye oTaBepry TaxuTnTa OTTO TN XPOVIKA OTIyur t=0 péxpr TN
XPOVIKR OTIYMNA ty, TTPETTEI VO AOKEITAI € QUTO:

i) o1afepry opIfdvTia duvaun I? oudppoTIN TNG TAXUTNTOG G MOVO KaTd TN
Olapkela €10600U OAoU Tou TTAICioU OTO TTEDIO.

i) oTaBepry opilovTia duvaun F, ouoppoTrn TG TaxUTNTag v, atmmod TN XPOVIKA
oTiyun t=0 yéxpl TN Xpovikh oTiyun t,.
iii) opICovTIa duvapn F PeTaBANTOU PETPOU, OPOPPOTIN TNG TaXUTNTAG L, NOVO
Katd Tn d1dpKela £10000uU OAou Tou TTAaIciou oTo TTEDIO.
o) Na emAéEeTe TN OWOTA ATTAVTNON
Movadeg 2
B) Na dikaloAoyAoeTE TNV ETTIAOYI COG
Movadeg 7



OEMAT

2TOV (PACHUATOYPAPO UAJOG TOU TTAPAKATW OXAMATOG, HOVOOoBevh apvnTiKA 160vTa  xAwpiou
(CI') ammd pia 1TNYR, TTEPVOUV PECO ATTO TIG OXIOMEG S; Kal Sy, oxnUaTifovTtag pia AETTTA
0¢éoun. H o&éoun cioépxetar oe emAoyéa TaXUTATwY, OnAadr o€ TIEPIOXN OTTOU

OUVUTTAPXOUV OMOYEVEG JayvnTIKO TTEDIO éviaong §1 HETPOU 4-1072T Kal OJOYEVES NAEKTPIKO

medio évraong E péTPoU 2:10°V/m, k&BeTa peTagl Toug Kal k&BeTa oTtn dieUbuvan TG
déoung. H @opd Twv payvnTIKWV YPAPUWY €ival aTTd TOV avayvwaTn TTPog Th o€Aida.
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MepIka atrd Ta 1OVTA TTOU OV EKTPETTOVTAI KAI CUVEXICOUV TNV TTOPEIa TOUG, DIEPXOVTAI ATTO

AEeTTTA OTTH dl0PPAYUATOG, TOU OTTOIOU N ETTIPAVEIA gival KABETN oTn dlelBuvon TNG d€0UNG.
APEOWG PETA TN BiI0dO TOUG ATTO TNV OTTH EI0EPXOVTAI OE OPOYEVEG HAyVNTIKO TTEDIO EvVTaong
B , kai METPOU 0,1T. H @opd TWV payvnTIKWV YPAPUWY €ival atrd TOV avayvwaoTn TTPog N
oeAida.

Ta 10vTa OTn OUVEXEID, EKTEAWVTAG KOUTTUAOYPOUMN Kivnon, Onuioupyouv TIavw O€

QwToypa@ikr TTAdKa duo oTiyuata oTa onueia [ kal A TTou atréXouv PJETagU Toug atrdoTacn
(rA) = 0,02 m.

M. Na aimioAoynoeTe yIaTi HEPIKA ATTO TA 1IOVTA XAWPIOU OEV EKTPETTOVTAI KATA TNV Kivnon
TOUG PEOA OTOV ETTIAOYEQ TAXUTATWV.

Movadeg 8

2. Na uttoAoyioeTe TO HETPO TNG TAXUTNTAG TWV IOVTWY XAWPEIOU TTOU dEV EKTPETTOVTAI KATA
TNV Kivnon Toug JEoa OTOV ETTIAOYEQ TAXUTHTWV.
Movadeg 8

3. Ta 16vTa xAwpiou dnuioupyolv dUO OTiyuaTa TTAVW OTN QWTOYPAPIKN TTAGKQ, YIOTI TO
xAwpio (Cl) €xel dUO 100TOTTA PE PAZEG M4 KAl My, AV My > m,, va AITIOAOYFOETE O€ TToIA
B8éon (I A A) dnuioupyolv oTiyda Ta I0OTOTTA XAWPIOU PE TN HEYOAUTEPN PAda.

Movddeg 9

AivovTai:

e TO OTOIXEIWDES popTio e = 1,6:10"° C
e n pada Tou verpoviou m, = 1,6-10%" kg
Na BewproeTe OTI:
e OTO EOWTEPIKO TOU PACHATOYPAPOU UTTAPXEI KEVO.
e TO OXNMa d¢v gival uttd KAipaKa.



O'EMA A

H Aetrt} opoyevng Kai 1cottaxng pdpdog AA, palag Mp=4kg kal uAkoug L Tou TTapakdaTw
OXAMOTOG 1I00pPOTTEI 0pICOVTIA. To AKpo TNG A €xel ouvdeBEl e ApBpwan o€ KATAKOPUPO
TOiX0. 270 péoov TNG I éxel deBei To €va dkpo afapoug Kal Pn €KTaToU VAMATOG, TO GAAO
GKPO TOU OTTOIoU £XEI OTNPIXOEI OTOV KATAKOPUQPO TOiX0 0To onueio B. To vApa oxnuarticel
ywvia ¢=30° pe Tn dietBuvon Tng papdou.

™

B

2 onueio Z tng papdou, 1o otroio atréxel amo To Akpo TG A atmréoTaon (ZA)=L/4, €xel
OTEPEWOEI TO KATW AKPO KATAKOPU@OU 1davikoU eAatnpiou otaBepdg k=100N/m. 10 TTdvw
AKkpo Tou eAaTtnpiou £xel 00l cwua Z; pIKpwv dilacTdoewy, nalac m=1kg.

AoKWVTaG OTABEPH KATAKOPU®PN dUVAN I? ME QOPA TTPOG TA KATW OTO CWHA X, TO oWUA
ICOPPOTTEI UE TO EAATAPIO VA £xEl oupTTIEOTET KaTA Af=0,3m.
Q¢ BeTIKA Qopd va BewpAOETE TN YOPd TTPOG Ta TTAVW. Z& OAN TN SIAPKEIA TOU PAIVOUEVOU
TO VIpa Oev XaAapwvel Kal n papodog rapapével opidovTia.
A1. Na utroAoyioeTe To0 uéTpo TNG duvaung F.

Movadeg 5
Tn xpoviki oTiyuf t,=0, katapyoupe Tn duvaun F. To owua X apxifel va eKTeAE aTTAn
apMoOVIKA TaAAVTWwOoN PE oTaBepd eTTavagopdg D=k.
A2. Na uttoAoyioete 10 TTAATOG A TNG OTTANG APMOVIKAG TAAGVTWONG TTOU Ba eKTEAEDEI TO

owua .
Movadeg 6
A3. Na ypdyeTe Tn XPOVIKN €&icwaon TNG ATTOPNAKPUVONG TNG TOAAVTWONG TTOU EKTEAEI TO
owua .
Movadeg 7

A4. Tn xpovikh oTiyui t; ToUu TO cWPa % TTEPVA aTTd TN B€0N QUOIKOU WPrKOUG TOu
eAATnpiou va UTTOAOYIOETE TO YETPO TNG dUVAUNG TTOU QOKEI TO VAua oTo péoov [ TNG
pdapodovu.

Movadeg 7

Na Bewpnroete OTI:
e 1 emTAXUVON TNG BaputnTag g=10m/s?.
e 1 avTioTaon Tou aépa BewpeiTal apeAnTEQ.
e TO OXNMa dev gival uTTd KAipOKa.



