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[image: ]➤  23134 / Β2                                                   

2.2. Ένα μέλαν σώμα που έχει απόλυτη θερμοκρασία  εκπέμπει το μέγιστο της ακτινοβολίας του στην περιοχή του υπέρυθρου Η/Μ φάσματος, σε μήκος κύματος «αιχμής» . Ένας τρόπος υπολογισμού της επιφανειακής θερμοκρασίας του Ηλίου είναι να θεωρηθεί ως μέλαν σώμα. Ο Ήλιος εκπέμπει το μέγιστο της ακτινοβολίας του στο ορατό φάσμα, σε μήκος κύματος . Αυτό το μήκος κύματος αντιστοιχεί στο μέγιστο της ευαισθησίας του ανθρώπινου ματιού (κυανοπράσινο φως)! Σύμφωνα με αυτά τα δεδομένα η απόλυτη θερμοκρασία της επιφάνειας του Ηλίου είναι 
 (α)          ,        (β)          ,        (γ)  
2.2.Α. Να επιλέξετε την ορθή απάντηση.
Μονάδες 4
2.2.B. Να αιτιολογήσετε την επιλογή σας.
Μονάδες 9

[image: ]➤  25244 / B1                                                   
(ΥΛΗ:  7.4 Φαινόμενο Compton)
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[image: ]➤  25490 / B2                                                   
(ΥΛΗ: 7.3 Το φωτοηλεκτρικό φαινόμενο)
[image: ]
[image: ]➤  25720 / B1                                                   
(ΥΛΗ: 7.3 Το φωτοηλεκτρικό φαινόμενο)
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[image: ]➤  25996 / B2                                                   
(ΥΛΗ: 7.4 Φαινόμενο Compton)
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[image: ]➤  26256 / B2                                                   
(ΥΛΗ:  7.2 Η ακτινοβολία του μέλανος σώματος)
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[image: ]➤  26257 / B1                                                   
(ΥΛΗ:  7.2 Η ακτινοβολία του μέλανος σώματος)
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[image: ]➤  26352 / B2                                                   
(ΥΛΗ: 7.4 Φαινόμενο Compton)
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[image: ]➤  26530 / B1                                                   
(ΥΛΗ: 7.2 Η ακτινοβολία του μέλανος σώματος)
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[image: ]➤  26922 / B1                                                  
(ΥΛΗ: 7.6 Αρχή της Αβεβαιότητας, 7.7 Κυματοσυνάρτηση και εξίσωση Schrödinger (Σρέντινγκερ))
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[image: ]➤  27993 / B2                                                   
(ΥΛΗ: 7.3 Το φωτοηλεκτρικό φαινόμενο)
[image: ]

[image: ]➤  28002 / B1                                                   
(ΥΛΗ: 7.2 Η ακτινοβολία του μέλανος σώματος)
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[image: ]➤  28255 / B1                                                   
(ΥΛΗ: 7.3 Το φωτοηλεκτρικό φαινόμενο)
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[image: ]➤  28528 / B1                                                   
(ΥΛΗ: 7.4 Φαινόμενο Compton)
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[image: ]➤  28535 / B2                                                   
(ΥΛΗ: 7.6 Αρχή της Αβεβαιότητας)
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[image: ]➤  28758 / B2                                                   
(ΥΛΗ: 7.3 Το φωτοηλεκτρικό φαινόμενο)
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[image: ]➤  30308 / B2                                                   
(ΥΛΗ: 7.2 Η ακτινοβολία του μέλανος σώματος)
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[image: ]➤  30310 / B1                                                   
(ΥΛΗ: 7.3 Το φωτοηλεκτρικό φαινόμενο)
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[image: ]➤  30510 / B1                                                   
(ΥΛΗ: 7.3 Το φωτοηλεκτρικό φαινόμενο)
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[image: ]➤  30512 / B2                                                   
(ΥΛΗ: 7.4 Φαινόμενο Compton)
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[image: ]➤  31670 / B2                                                   
(ΥΛΗ: 7.5 Η Κυματική Φύση της Ύλης)
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[image: ]➤  31758 / B1                                                   
(ΥΛΗ: 7.6 Αρχή της Αβεβαιότητας)
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[image: ]➤  32862 / B2                                                
(ΥΛΗ: 7.3 Το φωτοηλεκτρικό φαινόμενο)
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[image: ]➤  34115 / B2                                                
(ΥΛΗ: 7.4 Φαινόμενο Compton)
[image: ]


[image: ]➤  34284 / B2                                                
(ΥΛΗ: 2.5 Στάσιμα Κύματα, 7.6 Αρχή της Αβεβαιότητας, 7.7 Κυματοσυνάρτηση και εξίσωση Schrödinger (Σρέντινγκερ))
[image: ]

[image: ]➤  34839 / B1                                                
(ΥΛΗ: 7.6 Αρχή της Αβεβαιότητας)
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2.1. Otav dwrtewv aktwoBohia mpoomintel oe PeTtoMKh  emdpdvela, eKmMéEpmovial oand  auth
dwrtonAektpdvia pe KwnTiki evépyeta K. EAv n evépyela Twv dwTtoviwy TG aktvoBoAiag mou mpooTintet
otnv i6la petalikf emuddvela au§nBel Katd 25%, TOTE N KWNTIKA EVEPYELD TWV PWTONAEKTPOVIWV TIOU
EKTIEMTIOVTOL Ao QUTH au§dvetat katd 50%. To €pyo eaywyng ¢, Tou HeTdAAoU auTou eival:
(@) ¢ =K, (B) ¢ =2K, (V) 9 =K/2

2.1.A. Na etiAé€ete TV opbR andvinon.

Movabeg 4
2.1.B. Na atttoAoyRoeTe tnv emtAoyn 00G.

Movabec 8
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2.2 Eva $wtovio pe pikog KOpPaTog A okeSaletal and éva eAevBepo nAektpdvio oto onpeio A, omwg
daivetat 0To MapakdTw oxrpa. Ard aut v okédaon napdyetat éva SEUTEPO GWTOVLO HE MIKOG KUHATOG
N, StV CUVEXELX TO PWTOVIO aUTO OKeSATETaL amd éva GANo eAeUBePO NAEKTPOVLO 0TO B KaL mapdyetat
£vaL TpITo pWTOVLO pE prikog KUpATog A”, To omolo Kweltal oe akptBuG aviiBetn katelBuvon armd To apykd
dwtévio. Av Sivovtar n otabepd tou Planck h, n pdZa tou nAektpoviov m Kat n TaxvTNTA T0 PWTOE OTO

Kevo ¢, TOTe n) dadopd AL = A" — A eivar

(@ m=2 ®)

mc

2.2.A. Na eruhé€ete Ty opBH) amdvnon.
Movaébec 4
2.2.B. Na aITLOAOY I OETE TV EMUAOYT| OCG.

Movaédeg 9
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2.2. MNa ta dvta ou {ouv otn n, Ba prnopovoape va moUpe, 6Tt BAEMOUV 0TNV TEPLOXH KNKWV KULLATOG TOU
$WTOC, N oMol O YEVIKEG YPOUMES EKTEIVETAL QMO MAKOG KUpatog 400 nm (Lwdeg), LéXpL HAKOG KUPATOG
700 nm (gpuBpd), TV MEPLOXN TOU “opatol PwTog” yla Toug avBpwroug. Zupdwva pe T Bewpia g
£§EAENG TwV £l6WV Tou AapBivou, oTNV TEPLOX QUTH TIOU TIPOCOPUACTNKAV T YAWa OVIa, TIPEMEL Vo
UTLAPXEL TO “TtEPLo0OTEPO HWG”. MPAYUATL, N HEYLOTN EVTOon GWTOG UNIAPXEL OE QUTH TNV TIEPLOXT KAt sival
O£ MAKOG KUUOTOG TEpimou /IF"C =500nm. H Bsppokpacia otnv emdpdvela tou HAov sivar Ty =
5800 K. & éva unoBetikd mAavAtn, GAAOU NALAKOU CUOTAKOTOG, UTtAPXOUV Ovta Kat BAEmouv ¢wg og GAAn

lmmm —
TEPLOX UNKWV KUUATOG, ME TNV MEYLOTN €vtaon ¢wTOg va aviloTolxel o MAKoG KUMAtog Ay,

290 nm. Na unoBéoete OtL yla tn Beppikr aktoBolia evdg AoTpou, Pnopeite va epapudoeTe TO VOUO
petatonong tou Wien yia to péhav owpa. H Bgppokpacia otnv enidavela tou AALOU, 0To NALOKSO cUoTNHA
Tou UToBETIKOU aUTOU TMAQVATN ElvaLl:
(@) Ty’ = 2900 K , (B)Ty =58000K, (y)Ty = 10000 K
2.2.A. Na eTtAEEETE T OWOTH andvinon.
Movadeg 4
2.2.B. Na attloAoyAoETe TNV eTAOYH 00G.

Movadeg 9
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2.1. Jug €KOVeG IOV akoAouBolv BAETeTe §U0 Saypdppata éviaong aktvoBoliag ava povada prikoug
KOpATOG, OF ouVAPTNON HE Ta MiKN KUPATOG, ot

ornoieg ipogkuPav arnd Nepapatkd dedopéva.

‘Hhog

é Iy npwn mou adopd tov ‘HAw daivetat 6T 0
H HEYLoTO TNG KapUIOANG epdaviletat puokd oe prkog
§ KOpaTOg opatoy Gwtdg Kat eivar AU = 500 nm.
5

é Aquma

£ TUpaKTHOEDS

H

O Amax=500 nm A (um)

3 Seltepn mou avadépeTal O pa Adpma
TWPAKTWOEWG, TO PEYLOTO TNG KAUIUANG Bpioketat
oty unépubpn TEPLOXT] KAl OF MIIKOG KUHATOG T
Amax=1000 nm

< Eveaom avé povésa wikovs Kinatos

. 0
244479 — 1000 nm. Na unoBécete 61, yi ™

Beppukn) aktvoBoAia Tou ‘HAU aMhd Kat TG Adumag, Htopeite va epappOCETE TO VOUO TG HETATOMLONG
Tou Wien yia 1o péhav owpa. Enedr] yvwpifoupe 6T n andiutn Beppokpacia oty enddaveia tov HAou
eivat Ty = 5800 K, propoulpe va cupnepdvoupe 6Tt n Beppokpacia oty emupavela TG MUPAKTWHEVOU
oUppaTOG 0T Adpna, eiva:

(@) T, =11600K  (B)T,=2900K  (y)T, = 1450K
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2.1.A. Na ertAEEETE ) OWOTH) m@vTn o).
Movadéeg 4
2.1.B. Nat aTloAOYHOETE TNV EMUAOYI) 0OG.

Movdéec 8
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2.2. Aktiveg X pe prkog kUpatog A = 0,140 nm mpoonintouv os dvBpaka Kat okedalovtal.
T ota ywvia ¢ avixvevovtal pwtovia o€ GXECN HeE TNV TPOCTIMTOUGA SECHN KAl EXOUME
™ HEYLOTN HeTaTomon PAKoug KUpatog Compton;
Aivetat ot ouv0® = 1, ovv90° =0, guvv180° = —1
(a) 0° , (B) 90° , (v) 180°

2.2.A. Na emiAé€ete tnv 0pOA andvinon.

Movabeg 4
2.2.B. Nat atttoAoyroste tnv emtiloyn oag.

Movabeg 8
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2.1. H aktwoPBoAia mou mapdxBnke otnv MeydAn Expnén (Big Bang) avakaAidBnke to 1965 amod toug
aoTpovépoug Penzias kat Wilson (NopmeA Quotkrg 1978). Exel anodeiytel mwg akoAouBel v katavour
akToPoAioG evog HEAQVOG OWHOTOC. 2TO TAPAKATW OXAHA To OnHelo OELKOVI{OUV TELPANATIKE
SeSopéva Kat N GUVEXAG YPARHA TNV KAUMUAN Katavopng aktvoPBoAiag HéAavVog CWHATog. Evw apxLkd To
clpmav Atav unEpBeppo Kat eAaxiotwy Stactdoewy, Adyw StactoAig PUXETAL Kat N CNHEPLVA omOAUTN
Beppokpacia autig TNe aktvoPBoAiag, Yvwot wg HKPOKUHOTLKY aktvoBolia urtofaBpou, eivat mepimou
T = 2,7K. Av Bewpricoupe wg SeSopévo ot éva pélav owpa Tou xet amolutn Beppokpacia Ty = 1450K
EKTIEUTIEL TO PéYLOTO TG aKTLVoPoliag Tou otny MepLoxr Tou uTépuBpou H/M dAopatoc, 68 HAKOG KUHATOG
CAUXHAG? Ajmax = 2000nm, TO HAKOG KUMATOG Apax OTOU TAPATNPOUME T HEYLOTN EKTIOMMN TNG

HUIKPOKUHATIKAG akTvoBoAiag umoBdBpou elvat mio Kovtd atny Twn:
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MNelpaportikéd Ssdopévo

Méhav owpa T=2,7K

‘Evtaon aktvoPohiag

MrKoC KUOTog A

(@)  Apax =1,1mm (B)  Amax = 0,1 mm (V) Amax = 10 mm

2.1.A. Na emuhé€ete v opBn amavtnon.

Movabeg 4
2.1.B. No attloAoyroeTe TV emtAoyn oag.

Movabeg 8
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2.1. To Sudypappa
Seixvel ™ ypadkn

napdotocn
KUHATOoUVApTNoNG
n omoia avrotoyel
3 UTIOOTOUIKO
owpatisio, ot
ouvdptnon Me TN
Béon Tou. H
e\axotn
aBeBatdtnta otV
opun ToU
owpatdiov
Tipooeyyiletal

KaAUTepa amd v
Tl

(@) 1,5%x 10725 kg-m/s

x (107 m)

(B)7,0x107* kg-m/s , (y)1,0x1073*kg-m/s
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2.1.A. Na eti\é€ete TRV 0pBOr poTaon.
Movdbeg 4

2.1.B. Na attlohoynoeTe tnv eriAoyn oag.

Movdbeg 8
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2.2. Otav dwrtewvr akTvoBoAia HAKOUG KUHATOG A TPOOTUITEL O PETOAAKY EMLGAVELD, EKTEUTTOVTAL QIO
aut dwrtonAektpovia pe Kwntikn evépyela K. Eav otnv iSta petaAlikn emiddvela mpooTtintel dwrewvn
aKTvoPoAia pe pAkog KUpatog A°, mou eival katd 50% peyaAiTepo tou pRKoug KUHatog A, Tote auth
EKTEUTIEL PWTONAEKTPOVLA PE KVNTIK evépyela K' = % To £pyo e€aywyng Tou petdou autou eival ioo

me:

7K K
(@) ¢ = 2K, B o=, W o=

2.2.A. Na emtiAé€ete TV opBN andvinon.
Movadbeg 4
2.2.B. Na attioAoyRoete v emttAoyn oag.

Movabeg 9




image25.png




image26.png
2.1. To pAKOG KUMATOG WéyLotng akTwoBoAiag evdg péhavog owpatog Beppokpaciag T = 2000K sival
Amax = 1,5+ 107m. O 'HAwog exmépmnet aktvoPolia pédavog owpatog. Av AdBoupe unédn 6tLn péon Tun
TOU UAKOUG KUMATOG UEYLOTNG EKTIOUIAG TOU €VAL Ay pmayx = 6 1077m, n amdAutn Beppokpacia Ty, TNG
nAlakng emdavetag sivat
(a) peyoAUtepn twv 5000 K.
(B) pkpdtepn Twv 5000 K.
(y) ionpe5000K.
2.1.A. Na emtiAégete TNV opBI tpdtaocn.

Movabeg 4
2.1.B. Na attloAoyAoETe TNV €TUAOYH 00G.

Movaébec 8
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2.1. e éva neipapa pe 10 GWTONAEKTPIKG PAVOUEVO, Pid LOVOXPWHATIKY) aKTVE GWTHG TPOOTUTTTEL OF pia
HETOAAKT TAGKa A OTiwg daivetat oto mapakdtw oxripa. MNapatnpridnke 6t étav n téon ftav V = 5V, pe
TNV MOAKOTNTA TIOU GOUVETAL OTO OXIHA APLOTEPQ, 1) PEYLOTI) KWVNTIKT) EVEPYELR TWV GWTONAEKTPOVIWV IOV
Xtunovoav otnv TAdka B ftav 1eV. Otav aviotpddnke n moAKOTNTA TG TG Kt SUTAQOIAOTNKE N
OUXVOTNTA TWV GWTOVIWV TOU TPOOTUITTOUY OTNV HeTaANKT) TAAGKa A, TtapatmpiBnke OTL N KTk
evépyeLa TwV NAEKTpoViwY Mo yTumovoav Ty TAdka B ftav petagd 5eV kat 20eV. Me Baon autd ta

Sedopéva, To €pyo e€aywyrig Tou petdAAou ot MAdGka A elvat:

(@) ¢ =3ev B ¢ =1eV (v) & =5eV
2.1.A. Na eltAé€eTe v op6r amavtnor.
Movadec 4
2.1.B. Not atTLoAOYGETE TNV EMAOYI 0OG.

Movadeg 8
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2.1. 3tn bepwVUpN OKESAON, KATA TV TPOTITWON akTvwy X Ttdvw oe pia UAKA emuddvela, n ékdpacn tou
unkoug kuuartog Compton A, eivat A, = ﬁ, 6mou h n otaBepd Planck, m n pdga tou nAektpoviou Kal ¢ n
TaxuTNTa Tou GWTog.

Mia 6éopn dwrtoviwv aktivwv X evépyelag E, okeSaletal and nAsktpovia evog otoxou dvBpaka. H
okedalopevn Séopn dwrtoviwy, mou avixvevetal ot 90° o oxgon We TNV apxikn katevBuvon tng S£oung,
£xeL pwtovia pe evépyela E', ou eival ion pe 1o 90% TnG evépyelag Twv dwToviwy TnG apXKAG SEoUNG.

Av TO apXIKd HAKOG KUHATOG TNG SE0uNG elval A, TOTE n 0X€0n Tou Pe To PRKoG KUpatog Compton sival:

(@21=9-A BIA=094c, WA= 1

2.1.A. Na emihé€ete tTnv opBr pdtaon.
Movabec 4
2.1.B. Na atttohoyHoeTe TV eMAOYH 0aG.

Movaébec 8
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2.1. MeAetwviag Vv MPOomtwon aktwwv X, Ot pua
emddvele, o Compton mepiéypape Vv okéSaOn TWV
$wtoviwv prikoug KOpatog A péow g oxéong (A’ —A =
ﬁ(l—a‘uvw)), 6mov h eivar n otabepd Planck, m n

Hada Tou nAektpoviou kat ¢ n TaxVTNTa U GWToE. H

. hoo . . .
TocoTTA . €Yel Slaotdoelg pikoug KUpatog Kat
mec’

ovopdZetal pikog kUpatog Compton twv nAektpoviwv (4, :ﬁ). M 8éopn pwtoviwv pe priKog

KUpatog {00 pe To Hiod Tou prikoug kvpatog Compton (4 = ?‘) oKeSAaleTaL amd Ta NAeKTpVLA eVAG OTOXOU
a6 GvBpaka. Av aviyveloape okedalopevn Séoun pwtoviwv pe katdMnio “mapdbupo”, kat ywvia
okédaong @ = 60°, 6Twg oTo OXNAKA, TO HIKOG KOPATOG TwV OKeSAOPEVWY PpwToviwv ot Ox£on pe TO
apxoé eivau:
(o) avénpévo katd 100%,
(B) pewpévo katd 100%,
(v) avgnpévo katd 50%.
2.1.A. Na eruhé€eTe Ty opBi pdtao.

Movadec 4

Na atTtoAoyroeTe T €Tty 0ag.

Movddeg 8
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2.2. AG UTOB£00UE OTL N SLATUTIWON TNG apXNiG aPePALOTNTAG XPOVOU-EVEPYELAG, PTTOPEL v ypadel pe Tn
Hopdr) AE - At = %, 6mou h n otaBepd tou Planck kat At o xpévog e€EMENG eV KBavTikoy patvopévou.
Auth n apxr) propet va e§nynioet ylati ota ypappikd Gpaopata eKIOPG TWY XNHKWY GTOXEWY, TO Ppwg

TIOU EKTTEPTETOL OE XAUPAKTNPLOTIKA Yia TO OTOLXE(D, PIKN KUPATOG, SV ElvaL quOTNPA HOVOXPWHATIKO.

UR uv
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Mo mapddeypa, oTo ypoppikd GAcpa eKmOpmig tou udpoydvou, Tou amodidetal pe pa ewova
TIPOCONOLWONG OTO TILO TIAVWL OIHA, KABE GACHATIKY Ypappr EXEL éva eVpOG ouxvoTiTwY Af.
Av UTIOBECOUIE OTL O XPGVOG TIAPANOVIIG TOU NAEKTPOVio, oTN Sleyeppévn KatdoTaon, yla Ta dropa Tou
vdpoyovou eivar At = %- 1072 s, ToTE QUTO TO EVPOG ElvaL:
(@Af=0 , (B) Af=125-10"Hz , (y) Af=8-10"Hz

2.1.A. Na eTUAEEETE TN OWOTH am@vTnon.

Movadec 4
2.1.B. Nat aTlOAOYHOETE TNV ETUAOYI) 0OG.

Movadec 9
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2.2 H dwronhektpui eiowon eVy = hf — ¢ Seixver b1t 1o Suvayukd arokomii Vy augaverar btav avgavet
N ouxvéTTa TV pwtoviny f. ‘Evag Tpdnog unohoyiopod g otaBepds h tou Planck eivar péow tou
duronhektpoi pawopévov. H mapakdmw ypadii Mapdotaon amewovilel Ta mewpapaTkd SeSopéva
(hadpec Teheiec) and éval Meipaya PETPNOTG TOL UVUIKOD ATOKOTIC Vil SIAOPES THIEG TG CUXVOTNTAG
f ket v keAGTepa mpooappoopévn eubeia ota onpeia autd. To uAib TG kaBoSou fitav Suapki To isto.
Exoviag wq Sedopévo b1t to 1909 o Robert Millikan pe éva eupnuanikd neipapa Bprike 61t 1o doptio Tou
nAextpoviou éxet amdAuTn Ty e = 1,6 - 1071°C, n Ty g otaBepdg tou Planck mou pokimTeL ané autd

Ta e apaTika SeSopéva eivat:
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(10" Hz)

(@) h=66-10"%]s (B) h=68-10"%]"s (W) h=64-10"%-s
2.2.A. N emhéete v oplrf andvanon.
Movésec4
2.2.B. Not cxiohoyrioete v emhoyrj oag.
Movddec 9
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2.2. Ta televtaio xpovia XpnoLUOmoLoUvTaL, tSLaitepa 0 OTPATIWTIKEG £PAPUOYES, KANEPEG UTIEPUBPWY
YLOL TOV EVTOTULOHO EXOPLIKWY OTPATEVRATWY O oLUVORKeG amdAutou okdtoug. H puotoloyikr Beppokpacio
Tou avBpwrou eivat 37° C evw kupaivetal amd 35°C éwg 40°C. Av BEAoUpE Vo €XOUME Tov BEATLOTO
EVTOTUOMO OUASaG avBpwnwy mou mpoonabel va eloBAAEL, O TIOLO TIEPLOXH HNKWV KUHATOG TIPETEL VAL
PUBUICOUNE TNV CUOKEUR LOG:
(o) 1520-1640nm  ,  (B)9260-9420nm  ,  (y) 21220-21480 nm

2.2.A. Na eTuhé€ete Tnv 0pBr andvinon.

Movaébec 4
2.2.B. N atttoAoyAOETE TNV EMAOYH 00G.

Movaébec 9
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2.1. Katd tnv edappoyn TEPAUATOG yla TNV HEAETN Tou PwTonAektpkol dawopévou, BeAfoaps va
Tnpooblopicoups ta peyéBn and ta omoia £§APTATAL TO MEYLOTO peUpA (peUpa KOpoU) Tou Slappéet To
KUKAWWG pag. XpnOLLOTIOOapE LOVOXPWHATIKY aKTvoBoAla Ttou petédepe LoxV P kat sixe ouxvotnta f.

Tdte n évtaon Tou peUHaTOG KOPOU TpoéKUPE va sivat

(a) avéoyn NG LoXVOG TNG XPNOLOTIOLOUHEVNG SEOUNG KOL AVEEAPTNTN TNG CUXVOTNTAG.
(B) avtiotpddwe avdloyn tng LOXUOG TNG LOVOXPWHOTIKAG OKTLVOBOALG Kat avaAoyn TOU URKOUG KUMATOG
QAUTAG.
(v) avdAoyn g LoxUog TNG XPNOLLOTIOLOUHEVNG SECHNG KOL TOU HAKOUG KULLATOG TTOU XPNOLUOTIOLBNKE .
2.1.A.Na emié€ete TV opBr ipdtaon.

Movadbeg 4
2.1.B.Na aLTloAOYAOETE TNV ETUAOYH 0OG.

Movadbeg 8
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2.1. Mg Tt xpAion nepapatikwy SeSopévwy éxel Bpebel 6TL n oxéon tng (KEYLOTNG) KWNTIKAG evépyetag K
Twv dwtonAekTpoviwy mou Byaivouv arnd to HETaAlo thg KaBddou, Katd tn SLAPKELX TOU GWTONAEKTPKOU
dAWONEVOU, GUVOPTACEL TNG CUXVOTNTAG f TNG NAEKTPOUOYVNTIKAG AKTWVOBOALG TTOU TIPOGTIINTEL AVW
oto pétaMo g kaBodou, eival ypapukn v f = fy, onwg daivetal oto mapakdtw Sidypapua. H

ouxvotnTa fy glvat n cuxvoetnTa KATWdALOU YL TO GUYKEKPLHEVO LETAANO.

K(eV)*
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>
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Iopdwva pe v KBavtkn Bswpia, n KAlon ™G ypadikAg MOPACTACNG KWNTIKAG EVEPYELAG-OUXVOTNTOG
(K = f) v f = fo, elvation ue:

(a) tn otaBepd tou Planck, h

(B) to £pyo egaywyric, ¢

(v) tnv taon amokomnng, Vo

2.1.A. Na emtiAé€ete TV 0pBr ardvinon.

Movaébec 4
2.1.B. Na attloAoyAoEeTe TNV eTAOYH 00G.

Movadébec 8
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h
2.2. H mocémta —, 6mou m n pdéla ToU
mc’

nAektpoviou, h n otabepd tou Planck kat ¢ n
XUt ToU GWTOG, €XEL SLACTACEL HIKOUG
GUMBOAIZETAL pE A Katt OVOATETAL KOG KUPATOG
Compton Ttou nAektpoviou. Otav éva PwtoVIo
prkoug kopatoq A= A;/2 mpoomintel oe éva
TPAKTIKWG  aKiVNTO NAEKTPOVIO OKeSAlETAL UTO
ywvia ¢@. To okedalOpEVO PWTOVIO £XEL WUIKOG
KOpatog A'. To péyloto mocootd HETaBOANG TOU
HriKoUG KUpatog tou dpwtoviou eivat
(a) 100%
2.2.A. Nat eTUAEEETE TV 0pOI| amtdvnon.

2.2.B. Na. atTtoAOYIOETE TV €TUAOYH 0Qg.

(B) 200%

Zxsdalbusvo
potévio
Hexwpbvio & \yf
o8 npsuie N
- '
AVAVAVAVAVAVAVA S
Hpoowdrroy
pwrévio
Hisxwpdvio
UsTA TN OKESGON
(v) 400%
Movadbec 4

Movadbeg 9
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2.2. Eva mpwtovio (udlag my,, nAektpiol doptiou q,) kat éva cwpatiSlo dhda (Lagag me = 4my,,
nAekTpLkoU doptiov q, = 2q,) emttaxivovial and v npepia pe ty Sla Stadopd Suvapikol V. Av to
prkog kupatog de Broglie tou mpwtoviou sival 0,4 nm, to avtiotoyo pAKog kUupatog de Broglie yia to
owpatidlo dAda eivat:
(@) 0,1nm, (B) 0,8V2nm, (v) 0,1v2nm

2.2.A. Na ertiAé€ete TV 0pBr artdvinon.

Movabeg 4
2.2.B. Na atTloAoyAOETE TNV €TAOYH 00G.

Movabeg 9
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2.1. Ta 1t peodvia /) Tdvia sivatl aotadr] UMOATOUIKE CWHATISW. XPNOLLOTIOLOUVTAL 0TNY £punvela g
8pdong NG LoXUPAG TUPNVLKAG SUvapng, n omoia eival eAKTKA SUvapn MeTafl TwV VOUKAEOVIWV OToV
nuprva. Eva dpoptiopévo mt pecdvio () éxel xpdvo {whg At = 26,4ns kat evépyeia npepiag E = 140MeV.
H avnyuévn otaBepd tou Planck éxel tnv T 7 = 6,6- 1071V s. H eAdylotn apeBaidtnta othv
HETPNON TNG EVEPYELAG TOU TL LECOVIOU WG KAGOUA TNG EVEPYELAG NPELLLOG TOU ElvaL
(@ % =18-10"16 ) % =15-10"1 W AE—E =12-10"18

2.1.A. Na eTuhé€ete Tnv 0pBn ardvinon.

Movaébec 4
2.1.B. Na aLtloAoyAOETE TNV ETUAOYH 00G.

Movdbec 8
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2.2.310 Suhavo oxfpa, ameovijoviat oe Kowo K,
Slaypappa, oL ypadikéG MAPACTACELS HEYLOTNG
KWNTIKIG EVEPYELAG EEEPXOHEVWV NAEKTPOVIWY,
ot ouvapmon pe T ouxvotnTa TG
npoonintovoag  aktvoPBoAiag, ya  8vo
SlapopeTikd nepdpata GwToNAEKTpIKOU
dawopévou Tou Tpaypatorouibnkav pe Vo
Auyvieg ot omoieg €youv SLadopeTkG pETAAAO

kaBodou. Melpapatikd rpoodlopioape OTL yLa TG

OUXVOTNTEG KATWPALOU TwV SO AUXVILV LOXVEL N
oxéon fo, = 1,5 fo,1- Na pa ouxvétnta f; peyodltepn kat amd Tig 500 ouxvotnTeg katwdAiov, (dla kat
ota 5U0 MEPAPATA, OL PHEYLOTE KIVNTIKEG EVEPYELEG NAEKTpOViWY eivan KT, KJ'** avtiotola.

Av 8ivetal 6Tt f; = 4 - fo 1, TOTE LoYVEL

max

=12 B4 W15

2.2.A.Nat ETUAEEETE TN OWOTH AtdvTnon.
Movéseg 4
2.2.B. Nat atTtoAOYHOETE TV ETTAOYT 0QG.

Movéadeg 9
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2.2. M Ty dwtog prikoug kUpatog 4 dwtilet éva pétadho and to omnoio e&€pyovrat
PWTONAEKTPOVIA e péylatn KwNTkh evépyela 1 eV. M SeUtepn mnyr Gpwitog pe prikog
KUpatog /zl, dtav GwTileL to (510 pETaAAO TIPOKAAEL TNV EKTOTT) GWTONAEKTPOVIWV HéYLOTNG
KWINTKIG evépyetag 4eV . To épyo e§aywyrig ¢ Tou petdhou eivau
(3ev , (B) 2eV (v) 4ev

2.2.A. Na eruAEEETe T 0WOTH am@vtnon.

Movéseg 4
2.2.B. Nat auTLloAOY|OETE TNV EMUAOYI 0QG.

Movéseg 9
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2.2. MEAETWVTOG TV TPOOTITWOT KWWV X, Ot pLa eTudAvela, o
Compton TepLéypape TNy OKESAOT TwV GuTOVIWV PIjKOUG KUHOTOG
A péow g oxéong (A'—A= ﬁ(l — ouve)), omou h eival n

otaBepd Planck, m n pdla tov nAeKTpoviou Kat ¢ n TaxvTHTA TOU

$wtég. H moodtta ':_E, EXEL BLAOTAOELG HKOUG KUPATOG Kat

ovopdgetat prikog kUpatog Compton twv nAektpoviwy (A, =

M §é0oun pwToviwy e prikog kOpatog (oo pe To ed Tou pikoug kbpatog Compton (A = %) okedateTat

It Ta NAEKTPOVLA EVOG OTOXOU artd GvBpaka. Av avixvevoape okeSalopevn §£0pn pwtoviwy pe katdAAnAo

“mapdBupo”, kat ywvia okédaong ¢ = 60°, 6nwg oTo OXIUA, TO TTOCOOTO TG APXIKIG EVEPYELXG EVOG

GWTOVIOU TIOU HETATPENETAL GE KIVITIKI) EVEPYELA TOU OKESATOUEVOU NAEKTPOVIOL 0TN OKESAON QUTH Elval:
(@) 100% ,  (B)50% , (v)20%

2.2.A. Na eTUAEEETE TN OWOTH am@vTnor.

Movadec 4
2.2.B. Nat aUTLOAOYHOETE TNV ETUAOYI) 0OG.

Movddeg 9
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2.2. Me Bdon éva amhoikd HoVTENO TOu atoutkol Tuprva Ba
Hmopoloape vo BEwPrCOUNE Eva TPWTOVIO WG eAeVBEPO va
kwnBel péoa otov muprva (ag ektundei n SLdpeTpodg Tou ot
1071%m), aMd adlvato va Byel amd Ta dpla autol. H
KUHOTOOUVAPTNON O QUTAV TNV Tepimtwon Ba €xet t popdn
£€lowong aMOpAKPUVONG OTAGLHOU KUMATOG He SEOHOUG oTa
800 dkpa. MNa To OTACLUO KUNA HE TO MEYAAUTEPO SUVATO HIKOG
KUHOTOG, Hia aplBuNnTIKA EKTIUNON yla TNV Oppr P Kol TV
eAdxotn aBePatdtnta Ap TG opurg Tou pwtoviou Ba eival
TUO KOVTG O

(@)p=33%x10"2 kgm/sxadp =1,1x10"2* kgm/s
(B)p =33 %1022 kgm/s xawdp = 1,1 x 10722 kg m/s
(V)p=33%x10"kgm/skawdp = 1,1 x 10725 kg m/s

2.2.A. Na emilé€ete Tnv opOn mpotaon.

2.2.B. Na attioAoyrioete Ty emhoyn oag.

Movabdeg 4

Movabdeg 9
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2.1. MPpWTOVLO EIVOLTTEPLOPLOUEVO OE ATOMIKO TtUprva SLapEtpou d. Asv yvwpiloupe Tv akptPri Béon
TOU TPWTOVIOU PECA OTOV TUPHVE. H KWNTIKA EVEPYELX TOU TipwToviou Sev propel va BewpnOet
HpSTepn amd

32h2 h2

dzm ’ v 2d2m

I
(@ .®

2.1.A. Na erthé€ete Tnv opbr andvtnon.
Movaéec 4

2.1.B. Na atttohoyRoeTe TNy emAoyn oag.

Movaébec 8




