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EKPQNHYXEIX

®EMA 1°

21¢s eowaoeic k-4 va yodyete 010 TETEAOLO OQS TOV QLU0 TNG
E0NTNANGE ®al SITAGTO YOAUUC, TTOV AVTLOTOLYEL OTY) OWOTH ATAVTINO.

1. ZVugpwva ue TRV NAexToOoUOYVNTIXY Bewpio Tov Maxwell:

a.

to dravyopato e €viaong E touv miextowrouv mediov xol TNg
éviaonS B tov payvntwod mediov elval mopdAAnia netaEl Tove.
TO PWC lval dtaunxn NAgxTooUAYVNTIXA RVUOLTO.
EQUNVEVOVTOL OAC TOL PELVOUEVO TTOV €YOVV OYEOT UE TO PUC.
Ol EVIAOELS TOV NAEXTOLXOVIKOL TOU HoyvnTIXoU medlov €xovv v
oL pdon.

Movadeg 5

2. To yoouuixd @Aaouo EXTOUTNG EVOS QLEQLOV:

a.
B.
V-

0.

oev divelL TAMEOPOPIES YIOL TO OEQLO@TO OTTALO CLVTLOTOLYEL.

amoTeLelTOL OO Wi YO WU TLEEN T LVIOL.

amOTEAE(TOL OO  OQLOUEVEC QUOUOTARES YOOUUES TOV  €lval

KOLOURTNOLOTIXEC TOV CLEQIOV.

elval (010 e To yoouuLro @Aouo EXTORANGS EVOS AAAOVMED(OV.
Movdadeg 5

3. H woyvon muonvirny 0vvoun netaEl Tmv VOUuRAEOVIDY:

= TR

. %AVEL OLAXOLOT UETAEY TOWTOVIMV XL VETQOVIOV.

elval nxpoTeEN amd TNV NAERTO RN ATTmwon UETAED TmV TEDTOVIMYV.
000 WOVO UETAEY YELTOVIXMDV VOURAEOVIOV %0l WONO OTLS TTOAD
NOVTLVES OLTTOOTAOELC.
EMNOEALEL AUECO TOL LOXQOOKOTILAA PALVOUEVL.

Movaddeg 5



4.  H mvonvuen aviidoaon: n+5,U—5Sr+'5Xe+12 ;n moplotdvet:

dld.omaon v.
oxaon.

oUvVINE.
dvdomaon .

TR

Movadeg 5

2 TNV TAQAXATW EQHTNON 5 Vo YOAYETE OTO TETOAALO 0QS TO YOAUUO A0
TOOTaonS xaWoimAa o€ xdbe yoduuo tn AESn Xwoto yio T OWOTH
TOOTAON %0k T AEEN AdBog Yo TN AavOaouévn.

5.
a. H Oewoio TV #Pavia avalpel TNV ®uuatiry @uomn Tov @mToc.

. To @doutt 0mopedenong &voc oaepiov maEovoLdlel OROTELVES
YOOUUES 0Tn BE0MN TOV PATELVOV YOUUUDV TOV PACUATOS EXTOUTNG.
V. Z0U@P@WVo Ue TO OTOULRO TEAdTLVTO Tov Bohr, dtav 1o MAErTEAVLO
RLVELTOLL OE OQLOUEVT ETULTOETOUEVT) TOOY LG EXTEUTEL AR TLVOPOALCL.

0. Ta copatiow y €ouvy ueyeNtTeen OLELOOVTIXY LRAVOTNTA OO TO

ocouatiow B.
e. H vmap&n nevol gTovc Aaumtioes mupartmoeme Ba ueimve 1o xo0vo
Comng Tove.

=]

Movadeg 5

OEMA 2°

INa 1¢ mapaxdtw cowtioels 1-4 vo yodyete OTO TETOAOLO OOS TOV
apluo g €0TNONS *aL SITAC TO YOAUUE TOV OVTIOTALYEL OTN OWOTNH
aTAVTNON.

1. Hhiextoopayvnuni axtivopodio ne ovyvétmra 510 Hz S1odidérat oo

®evo ue togvtnta 3-10° m/s. Aedopévov dtv Im=10"nm, 1 axwudoPorio:
a. €lval opat.
B. elvor vepLONC.
Y. €lval vépubon.

Movadeg 2
No alTloAOYNOETE TNV ATAVINOY OOC.

Movadeg 4



2. Atono vopoyovov Poloxetar oe uio Oeyepuévn noataotaon. H
dvvauxn evépyewo tov niextpoviov U xatr m ohxn tov evépyela E
ovvoéovTtal e T oxEon:

a. U= E
B. U=2E
v. U=-E
Movadeg 2
Na alTlohAOYNOETE TNV ATAVINOY OOC.
Movadeg 5

oelynatoc padlevepyol  OTOLYELOV

AN F §

E/

(1) (2) (3)

b
L J

a. (1)
B. (2)
- (3)

No alTloAOYNOETE TNV ATAVINOY OOC.

Movadeg 4

4. OL avTddaoeLc TUENVIXNES CUVTINENS TOAYUALTOTO
a. oAV younAéc Bepuorpaoiec.
B. Bepuonpacio mepdirovToc.
Y. oAU vnAEc Bepuonpaoies.
Movadeg 2
Na alTlohoYNoETE TNV ATAVINOT OOC.
Movadeg 4



®EMA 3°

2€ OVOXEVN TOQOYWYNS OXTIVOV X Yyio TN ARYN ORTLVOYQUQPLOV, 1
niertoovirn 0éoun €xel LoV 4000W. O xo0voc AMYNS ULOS ARTLVOYQUQLOC
eivar 0,165 s. Otav éva NAexTEOVIO UE TNV TEMTN ®Q0VON TOV 0TV Gvodo
UETATOEMEL O €VEQYELD €VOSC wToviov T10 20% Tng %LVNTRNG TOV
eVEQYELOC, TOTE 1) OLYVETITA TOV PWTOVIOV TOV exméumetal eivor 410" Hz.
OewEoVue OTL OTN OCVOREVY] TOQAYWYNS OXTIVOV X To MAEXTEOVLL
Eentvovv amd v ®a00do yweic apyxn Taxvtnta ®ol 6Tl 1 Bepuoxpacio
™e roB0doVMARCUEVEL OTADEDT.

a. No vokoyLloTtel f), Tdon Tov EQAOUOTETAL 0T CVOREVT UETOEDY avédov
ro®e.0600v.
Movadeg 8
B. No foeOel To€AGYL0TO U1*OS RVUATOSC TWV PWTOVINY TOV EXTEUTOVTOLL.
Movadeg 8
v. TTowog efvert o apBudg twy RAextoovimv mov pBdavovy oty dvodo 0To
YOOVO AYNC ULOC AXTLVOYROLPIOC.
Movadeg 9

Alvovtar 1 anélvty Ty tov gootiov tov nhextooviov 1,610 C,
taydtnta 1oV ewtéc 10 %evé c=3-10° m/s nar m otabepd tov Planck
h=6,6-10"* Js.

®EMA 4°

Tn yoovix©i otwyuri undév detypar 2-10*" oadievepydv mvpofivov X ue
atoutrd aplud Z xoar palwd apbud 222 S1oomAToL UE EXTOUTN
omuotiov o mEog tov Buyatowrd mvonva Wi O x0dvos VoI aoL0ouov
T0V pudLevepyoy mupHva X eival (oog ue 3,4510° s.

a. Na yoagel 1 avtidpaon g padievepyoy didomaoys .

Moyaodec 6
B. No vrmoAloywotei  0t00e0d ditdomaong A.

Movadeg 6

v. No poebei n evepydtra tov delynatoc T yooviny otvyur 13,810 s.
Movadeg 6

0. Av Bewpnoovue 6Tl oL evépyeleg oUvOeoNns avd vouxrAiedvio eivar 7,9
MeV yio tov untowd mupnvae X, 8 MeV yiua tov Buyatowmd mvupnva W
%ot 7,5 M eV yio 10 ooudtio o, vo VToAoyloTtel M evEQYyELR OV
amodeoueveETAL AV OYAOT).

Movadeg 7

Atveton £n2=0,69.



AITANTHXEIX
®EMA 1°
1.d
2.y

3.y

4.p

5.
Bz

OEMA 2°
8
1. 4, =c70=%=6-10'7m=600nm

Apa agoV 400nm < 4,, <700 nm €TOUE %TLV@POA L elvall opaTY).

Ao owoTh 1 0.

2. Zwoti N .
2 2 2 1 1
FC=FK:>Ki2=mU S>mo’ = —mp? =
r r r 2 2 r
2
:K=%Ki ke’ ke’
"t Apu E=K+UE=——-—=
Ke 2r 7
k' U=——
r
Ke? 1
S FE=——"=F=—U=U=2F
2r 2

3. Zwoti N B yatl

AN ¢ 3
A_t‘ = AN TTOV ELVOL TNG LOQPNS Y = UX.

4. T'vo va ovuPet ovvinEn uetagy dvo mTueHvmwy, TEETEL VO TOOOEYYIOOVV
QLOXETA UETAEV TOVG, WOTE VO VITEQVIXNOEL 1) NAEXTOLXY ATTWON RO VO



EMXOATNOEL 1) LOYVETN TVENVIXY dVvaun. ['a va ovufel avtd mpémel ol
TVONVES VO ATTOXTNOOVV TOAU VYPNAN ®LVNTLXRY EVEQYELQ TNS TAENS TV
0,7 MeV. Tooo ueydin Sume ®ivntinn evépyela Vo o€ eEQLQETIXG VYN
Bepuoxpaoia uwopel vo amortnoel amd €vav mupnva.

®EMA 3°

a. 12—0€V=hf 0eV=lOOhf:>V=%:>
e

=V = =V =825-10"V

_ 4-10°-0,165
,6-107" .8,25-10*

=5-10" miexntooVLO.

OEMA 4°

a. X - % + IHe
In2 0,69

b. A== 3.45-10°

1/2 B .

-1

=2-107° sec

Y.

t=13,8-10 sec
5 t=4-T),
T, =3,45-10° sec

t=0 N, =2-10"

N,
1/2 2
N,
t =2T, N=—2
1/2 4
N,
t=31,, N=?O
N, 2.10"
t=4T,, N=—2=N= 0 TUPTVEG.

—
(o)

o . 2107 _ |AN|

=2-1 =
16 |

‘M =2,5-10" Bq
At

=/1-N:>‘M
At




0. O mupnvag X ue A = 222 na evépyela. ovvdeong avd vouxriedvio 7,9
MeV dwaondtal oe muponva W ue A = 218 o evépyera ovvdeong avd
vourAedvio 8 MeV exméumoviag évo omudtio o Ue A = 4 nol evEQYELX,
ovvoeomng avd vouriedvio 7,5 MeV. H duahvon tov apyxov tvpniva X oto
VOUXAEOVLO TTOV TOV ATTOTELOVV ATALTEL dATTAVY EVEQYELOS

222-7,9 MeV =1753,8 MeV. O oynuationog Twv 0Vo vEmV Tuonvmy amd to

(OLa vourhedvia exAvel evépyela 218-8 MeV =1744 MeV (mvpnvog W) ral






