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@éua A % @&
2115 epwtinoeis A1-A4 vo ypdyete 610 TETPEOIO GOG TOV 0P %6}0&) ONG Ko, OITia, TO

YPOUUO. TOD GVTIGTOLYEL GTH PPOTH 1 OTOI0. COUTANPAVEL GOTTEH T 1TeAn 7.
Al. O Planck sionyaye ™ Bempia tov kfavia eoToC, pnvet

o) TO QOIVOUEVO TNG SVUPOAG TOL PMOTOC

B) Tto pawvouevo g mepiBAaoN G TOL PMTOG @ @

Y) TO QAWOUEVO TNG TOADGNG
d) ™V axtivoPoAio wov TapdyEl Eva BEpUaIVOUEVO GO,

Movéaodeg S
A2. Kown domto g vIepiddovs Kot -‘v NG amwoég?dag etvan OtL
o) YIvovTol aVTIANTTEG Ao TO AVOPORIVO [T
B) cLUUETEXOLY OTN PETATPOTN rvov Gopaipag og 0Lov
Y) mpokaAovv BEpuavon KaTd 0PPOPN T TOLE UTTO TOL SALPOPOL GAWOTA,
d) XPMNOOTO0VVTAL Y10l TV GTEIPOOT 10 OV/EPYAAEI®V.
Movéaodeg S
A3. ZOpoova pe To TPOTLTO T son,
o) 7O NAEKTPOVIO KIVOU TOL OLTOLL 0 TAOVNTIKO LOVTEAD
16 0. GTO YMOPO TTOL KATAAAUPBAVEL TO ATOLO

B) to Betkd Poptio KATAVEUETAL O
Y) TO COUATIO ¢ 0T KaTd N YOVio, 0TV TPOCTIMTOVV 6 AETTO LETAAMKO
@O0 xPLGOV m

d) 71O aPVINTIKO PBPTIOKUTUVELL 1OLOPPA, LLOVO GTNV ETPAVELN TOV OTOLOV.

0GTOU HELDMVETOL KOTE 2 KOl O OTOUIKOC TOV LEWDVETAL KATA 4
5 @» EAVETOL KATE 2 KOl O ATOUTIKOG TOV UEIDVETOL KALTA 2
QL 0

@ 0EAVETOL KATA 4 KOl O 0TOIKOG TOV AVEAVETAL KOTA 2.

Movaodeg S
A4,

Movéaodeg S

AS. POKTH, 71§ TPOTAOoEIS TOV 0Kk0A0DOODV, YPoYoVTag oTO TETPAOIO o0, OiTAa 0TO
vtiorolyel oe ke mpotoon, ) Léén X6 To, av n Tpotaon eivor cwoth, 1 T
potaon ivor AavOoouévy.
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TUPNVIKN dvvoun etvor dwa v Ta Cevyn mp@TOVIO-TP®TOVIO, TPOTOVIO-
Vi
VO YPOUL QATIVETOL KOKKIVO 0T’ 000 OTTTIKE, LEGO KL OV TEPAGEL TO QMG TPV

4661 GTO LATL
Y YPAUUIKO @acpa TV aktiveoy X eaptdtot amd TV Tdon avodov-kabodov.



d) To @dcua amoppdPNoNg VOGS aepiov TAPOVGIALEL GKOTEIVES YPAUUEG 6T BEon TV
PUOTEWVOV YPOULOV TOL PAGLOTOG EKTOUTNG TOV.

€) To avtivetrpivo aAANAemIdpd 16(VPA LE TNV VAN.
o &F

O<po B

7

Kevo EpYETOL
¢atvetal 6To

Bl. Movoypouatikn aktive, Tpdcetvou ¥pmUITOC, LE UNKOG KU 0
KAOETO 6TO GVGTNUA TOV OTTIKAOV VMK®V o Kt B ToV 1 % cd

TOPOKATEO GYN 0. &
|le—d —|ed

0 &
S | @

B
H e&dptnon tov deiktn S1éOA amod To ﬁﬁ CKOUOTOG 6TO KEVO A, Y100 000 OTTIKG,
VAIKG o ko B paivetal 6To Tap oxn
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Ao MnAkog kOpatog (Ag)
A Ql Vol Jiéle NG aKTIVOG 0o T LAKG avtd etvat t, Kot tg avtiotoya, ToTe:

Movéaoeg 2
0IOAOYNGETE TNV EXTAOYT GOG.
Movaodeg 6



B2. Xto atopko mpdtumo Tov Bohr yio to vdpoyovo, av K, Ks glvat o1 kivntikég evépyeleg
xkat Ly, L3 to pETpa TV GTPOQOPUOV TMV NAEKTPOVIOV GTIC ERTPETOUEVEC TPOYIES UUE
KVp1o KPavtiko apBpd n =1 karn = 3, totE 16YOEL
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a) Noa exihéEere ™ cwot) andvenon.
Movéaoeg 2
B) No 01K0I0AOYNOETE TNV ATAVINGY| GOG.
Movaodeg 6
B3. Ocwpodue mopnve X pe polikd apOuo 200 kel evépye o ¢ avd voukiedvio 7,8

MeV/voukiedvio mov Swomdtal oe dvo mupnveg: Tov Y pe poalikd oapbpo 120 xat

evépyelo cOvoeoNC avd vovkAedvio 8,5 MeVivoukieovio tov Q pe palko apbuod 80.

Av M evépyela TOL EKAVETAL KATA TN O e @ gtval 164 MeV, 101e 1 evépyela cuVOEONG

avdé VOuKAEOVIO Yo ToV Tupnvo Q sﬁ%
1 9,1 MeV/vovkAiedvio

11 8,8 MeV/vovkAiedvi Q
m 74 MeV/vovKM% ; :é

E

Movaoeg 2

a) Noa emihélete ™ cm&nﬂ
B) No 0iKaloAOYNOETE TNV O mnon ¢
%7 Movaoeg 7

® : a F x

Y& GLOKELN TALPAY® tyQv €100 EVOC PMTOVIOL TNG TTopayOUeEVNS doung etvat
15keV.

I't.  No vroloyi TO UNMKOG KOUATOG A, TOV POTOVIOL QVTOV.

Movaodeg 6
0 LUNKQ @l TOG Amin TNG OKTWVOPOAING TOV EKTEUTTETAL ATO TN GLOKELN

ue 1o 1/3 tev ki, va vtoAoyicete TNV TA.6T VOO0V - KaBOO0L TNG GLOKELC.
Movaodeg 6

3. A v dvg&gcnimovv 2:10"7 nAekTpévia avé Sevtepdrento, vo vToloyicete TV
A0 TOL QEPEYT NAEKTPOVIOKT dEoUN).

Movaodeg 6

r4. Xmv ® ©LOKELN Topay®yng oktivov X, olatnpovue tn Oeppokpacio. TG
4 oTGOepY|, MOTE 1 EVIOGT TOV PEVUOTOS TOV NAEKTPOVIOV VO, TOUPAUEVEL ) 1010
Megra vUE TNV TAoTM avodov - KaBOdov, £TGL MGTE M TAXLINTA UE TNV OMOin To

HYI0L TPOGTITTOVV 6TV Gvodo vo vmodumhaciactel. [1oomn 160 petagépet Tdpa M
n oviokn déoun;



Atvovtot: otaBepd Tov Planck h = 6,6 107,
oTOYEOSEC NAEKTPIKO Qoptio e =1,6:107°C,
TaYOTNTO POTOG GTO KEVO C = 3-10%m/s,

1eV=1610") %
ovadeg 7
Ospo A %
Atopo vopoyovov PBpicketar otn Oepehddn kKarTdotaotn. X - € N evépyen K

GLYKPOVETAL LUE TO ATOWO TOL LOpPOoyovov. To dtopo amoppo %0 G EVEPYELNG
TOVL cOUATIOOD Kol SIEYEIPETAL OE EVEPYEINKN oTAOUN pe KHP1o KPBovTiko op1Bpdyn. H duvapmm

Al.  Na Bpeite Tov KOp10 KPavtKd aplOud n 1OV OVIICTOVXE
A2. C@)

Na Bpeite v apyikn kvntikn evépyetn K tov sopotidiov.

Movaodeg 6

Movaodeg 6

To Oeyepuévo drtopo amodieyeipetatl ot 6 ul Katdcw@ﬁ, exkteA®VTAC dV0 O10.00) KA
dApota, Kot EKTEUTEL OV0 POTOVIOL IUE GLYVO
0

610 TPpMTO GApa Kot fp oto dedrepo dApa.
Metd 10 Tp®dTO AAUW, TO dTopo PpickeTal %&uw EYEPLEVT] KATAGTAOY], GTNV 0moia TO
) .

HETPO TNG GTPOPOPUNG TOV NAEKTPOVIOY v p¥ilej €TPOV TG GTPOPOPUNG TOL OTN
BepeMmdn Katdotaon.
f

A3.  Na vroloyicete Tov AOYO T Q@ NTOV L XAV EKTEUTOUEVOV POTOVIDV.
Movaodeg 6

A4. Na vrmoloyicete tov/ Adyo TV ™¢ Kivnong Tov MAeKTpoviov o©T1g 000
PO YOVLEVECG dlEYE TOGTAG

Movéaoeg 7

Atvetain evépyeln tov@v 1)8po G’CT] BepelMmdn koatdotaon E1 =—-13,6eV.
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