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EKOQNHZEIZ

OEMA 10

2TIC epwTnoeic 1-4 va ypawete oT1o TETPAdIO C0AC TOV APIBUS TG £pWTNONG KAl
QITTAQ TO YPAUMQ, TTOU QVTICTOIXEI OTN CWOTH ATTAvVTNOoN.

1.

H utrépuBpn akTivoBoAia

o<

OUMMETEXEI OTN METATPOTTH TOU 0EUYOVOU TNG aTUOCPaIpag o€ OCOV.
ATTOPPOPATAI ETTIAEKTIKA OTTO TNV UAN.
TTPOKAAEI QT POPICUO.
EXEI MEYAAUTEPN oUXVOTNTA OTTO TNV UTTEPIWDN.
Movdadeg 5

2TOUC AQUTTTAPES PBOPIoHOU N aTTOBIEYEPTN TWV ATOMWY UdPAPYUPOU EXEI
WG ATTOTEAEC A TNV EKTTOUTTA

a<Pe

uTTEPUBPNC OKTIVOBOAIQG.
0paATNG AKTIVOBOAIAC.
UTTEPILDOUG aKTIVOBOAIOG.
QKTiVWV X.
Movadeg 5

Kard tn didotracn y

a.
B.

o<

METARBAAAETAI O ATOMIKOC ApIBUOG Z TOU UNTPIKOU TTUPrVA.
O ATOMIKOG apIBUOC Z eAaTtTwveTal KAtd 1 Kal 0 padikog aplBuog A
au&avetal kata 2.
dev aAAAlel ouTe O ATOMIKOG ApIBUSC Z, ouTe 0 HAdIKOS apIBuOG A.
EKTTEMTTETAI PWTOVIO UE EVEPYEIA MEPIKWY eV.

Movadeg 5

OeppoTTUpNVIKA oUVTNEN €ival n diadikacia KaTd Tnv oTroia

a.
B.

o<

évag Bapug TTuprjvag dIaCTTATAI EKTTEMTTOVTAG £vVa NAEKTPOVIO.

EXOUME ouvévwon OU0 eAA@PWYV TTUPAVWVY Kal TO OXNUATIONG €vOg

Baputepou.

évag Bapuc Truprjvag diaoTratal o€ dUO EAAPPUTEPOUC TTUPKVEC.

€Vag TTUPAVAC METATPETTETAI OE EAAPPUTEPO UE EKTTOUTTH CWHATIOU Q.
Movadeg 5

Texvikn Enegepyaoia: Keystone 1



5. Na xapakTnpioeTe TIC TTPOTACEIC TTOU QKOAOUBOUV, ypd@ovTtag oTo TeTPAdIO
oag SITTAa OTO YPAPUA TTOU QVTIOTOIXEI O€ KABE TTpoTaCH, TN AéEN ZwoTo, av
n mpdtaon gival cwaoTr), N Adog, av n TpdTaon gival AavBaouévn.

a. To mpdtutto Tou Bohr epunvevel Ta YPOUMIKA @ACHUATA OAWV TwV
aTOHWV.

B. To OTITIKA TTUKVOTEPO HWECOV €ival AUTO TTOU £XEI TOV MEYAAUTEPO OEIKTN
didbAaonc.

Y- Ta @wrtdvia TTOU EKTTEPTTOVTAl KOTA TIC ATTODIEYEPOEIC TWV TTUPAVWY
EXOUV EVEPYEIEC MIKPOTEPEC ATTO TIG EVEPYEIEC TWV PWTOVIWV TOU OPATOU
PWTOC.

6. ¢ éva UAKO omrmikd pEoOV n TaXUTNTA TOU QWTOG Eival idia yia
DIAPOPETIKA PrKN KUMATOG.

€. H otaBepd didotraong A e€aptdtal atrd tov apxIkd apiBud Twv TTUpAvwyv
TOU padievepyou UAIKOU.

Movdadeg 5

OEMA 20

MNa 1Ic TTapakdTw epwTtAoElS 1-3 va ypdweTe aTo TETPAdIO Cag Tov apiBud NG
gepwTNONG Kal SITTAQ TO YPAPMA TTOU AVTICTOIXEI TN CWOTH aTTdvTnon.

1. 2uokeury akTivwyv X TTapdyel akTIVOBOAIQ €AAXIOTOU HAKOUG KUMATOG Amint.
ArrAacidloupe TNV TAOoNn METAEU avodou kal kaBoédou oTn cuokeur. H
QKTIVOBOAIQ TTOU TTOPAYETAI TWPA EXEI EAAXIOTO PUAKOG KUPATOC Amin2.

MNa mg ouxvortnteg fi kai f, TTOU QVTIOTOIXOUV OTIC OKTIVOBOAIEC HE HAKN
KUMATOG Amin1 KO Amin2 IOXUEL:

a. fy = 2f,.
B. f1=f2.
Y. 2f1 = fa.
Movadeg 3
Na aITioAoyAoETE TNV ATTAVTNOT) 0OC.
Movadeg 5
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2. AUo padievepyd UAIKG A Kal B, KATTola XPOVIKN OTIyMry €Xouv Tov idIo
APIOUO adIACTTACTWY TTUPHVWYV. ZEPOUME ETTIONG OTI TO UAIKO A €xel TETPATTAACIO
xpovo nuidwng amdé 1o B. Moo amd T1¢ TapaKATw OXECEIS IOXUEl YIa TIC
evepPyOTNTEC TWV BUO UAIKWV EKEIVN TN XPOVIKA OTIYUN;

o (AN _1|AN
At], 4]ALlg
8 AN 1 AN
Atlg 4| A1),
v AN| 1 AN
At], 2|Allg
Movadeg 3
Na aITioAoyAoETE TNV ATTAVTNOT) 0OC.
Movdadeg 5

3. AUO okTiveg TNG idIAC HOVOXPWHMATIKAG QKTIVOBOAIAC TTPOCTTTITOUV KABETA
atmd 1O KeEVO Ot OTITIKA UAIKG A kai B Tdyouc¢ d kai 2d, avrioToixa, Kai
diEpxovTal atrd auTd OTTWGE PaivETAl OTO OXNMA.

A 4
A 4

A 4
Y

B

A
v

2d

Ta pAKN KUPATOG TNG aKTIVOBOAIAg aTa dUO UAIKA gival avTioToixa Aa Kal Ag Kal

loxUel Aa = Ag/2. Av ta Kai tg €ivar o1 avrioTtoixol xpovor diEAeuong NG
aKkTIVOBOAIag atrd Ta dUO UAIKA 1I0XUEL:

a. ta= tB/2.
[3. tA = tB.
Y- tA = tB/4.
Movadeg 3
Na aITioAoyAoETE TNV ATTAVTNOT) 0OC.
Movdadeg 6

Texvikn Enegepyaoia: Keystone 3



OEMA 3

o

dopriohéva cwpartidia emiTaxuvovtal kar di€pxovral atmd aépio udpoyovo Ta

aropa T

ou oTToiou Bpiokovtal oTn BepeAiwdn katdoTtaon. Eva QopTIoUEVO

owpaTidlo CUYKPOUETAI PE £V AKivnTo ATOHO udpoyodvou, aTo oTToio divel TO 75%
TNG KIVNTIKAG TOU EVEPYEIQG.

To dropo Tou UdPOYOVOU TTOPAMEVEI AKIVATO WETA TNV Kpouon Kal JIEyEipeTal O
EVEPYEIOKN 0TABWN E,, a1TO TNV OTTOIO YIA VA ATTOUOKPUVOEI TO NAEKTPOVIO TOU OF
TTOAU pEYAANn atréoTacn, O1Tou dev AAANAETTIOPA HE TOV TTUPAVA, XPEIAZeETal

eNAXIOTN

a.

AivovTai:

evépyela 0,85 eV.

Na utroAoyioete Tov KBavTIKO apiBud n, TNG EVEPYEIOKAC OTABUNG OTNV
otroia digyEPOBNKeE TO ATOHO TOU UdPOYOVOU.
Movdadeg 6

Na oxedidoeTe TO DIAYPAUMA TWV EVEPYEIOKWY OTABUWY TOU OTOHOU, OTO
OTTOI0 va  @aivovtal oI JuvaTéC METAPRACEIC TOU NAEKTPOVIOU TOU
dlEYEPHEVOU ATOUOU KATA TNV ATTOBIEYEPOT] TOU.

Movdadeg 6

Na uttoAoyioeTe TNV  QPXIKA KIVATIK €EVEPYEIQ TOU (QOPTIOUEVOU
owpaTidiou.
Movadeg 7

Na utroAoyicete Tn ouxvotnNTa €vOC QWTOVIOU TTOU Ba ETTPETTE VA

atmroppopnBei amdé 71O idlo ATtopo  TOU  Udpoydvou, WOTE  va

TTPaypaToTroIiNGEi N idla yeTABACN OTNV EVEPYEIAKT OTABWN En.
Movdadeg 6

H oAikn evépyela TS BepeAiludoug KaTaoTaong TOU ATOUOU TOU
udpoyodévou Eq =-13,6 eV.
H oT1aBepd Tou Planck h =4,25-10""eV:-s.
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OEMA 40

ASyw TNG pEYAANG evEPYEIOG OUVOEONC TWV VOUKAEOVIWVY TwWV CWHATIWY a gival
duvaTtég TTUpNVIKEC avTIOPACEIC KATA TIC OTTOIEC TTPWTOVIA, HE OXETIKA XAMNAN
KIVNTIKA €vépyela, TTPokaAouv Tn didotracn eAagpwv Tuprivwy. Eotw 6T
TPwWTAVIO YE KIVNTIKA evépyeia 2 MeV TTpooTriTrTel o€ akivnTo Trupriva Bopiou ', B

ME aTTOTEAECUA va dnuioupyouvTal TPIO CWHATIA a.

a. Na ypdwere Tnv TTUPNVIKA avTidpaon.

Movdadeg 4
B. Na Bpeite TNV evépyeia Q NG avTtidpaong.

Movdadeg 8
y. Havrtidpaon auth gival eEwBepun ) evdoBepun;

Movadeg 5

6. Na utTroAoyioETE TNV KIVNTIKR EVEPYEIQ TWV TTPOIOVTWY TNG aVTidpaong.

Movdadeg 8

MNa 11 uadleg npepiag divovra:
'H: muc?= 940 MeV,

''B: mgc? = 10260 MeV,

“He: mqc®= 3730 MeV.

Texvikn Enegepyaoia: Keystone 5



AMNANTHZEIZ
OEMA 10

1. -8

2. >y

3.0y

4. >

5, a.—->A
B.—> 2
Y- > A
6. oA
£ >N

OEMA 20

1. a, = ey vy
eV Xmin

Apa 6tav taonV: eV =hf, (1)

M
orav 1aon 2V: e2V =hf, = hf, =2eV=hf, =2hf, = f, = 2f

Apa cwoTd TO Y.

AN
2. =%, N,
AN AN In2 AN In2
:XB'NB:>_ = 1 NB:>| | :Tn 'NB:>
At|g Atlg T, |Atlg Ty,
4
AN In2 AN AN AN
— —4 0 NA:>‘— 44N, =>— =4—
Atlg Ty, Atlg Atlg | At]y
AN|  1|AN]|
= =—
Atly  4]Atlg
Apa cwoTd ival To a.
3 t,=—>t, = d
Ca Ay -f
t_z_dt_Zd 2 —d:>tt
R VR S WS S WS S

Apa cwoTd eival To B.
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OEMA 30

a. AmOAAE E,  =E,-E =E =E,-E_ =E_=0-085eV
=E, =-085eV
Apa E, :E—;:>—O,85eV:w:>nz _T10eY s
n n —-0,85eV
=>n=4
B.
l n=4
l n=3
A J n=2
VVYV n=1
3 3
Y2 E;,=E,-E = ZKW =E,-E, > ZKW =-0,85eV—(-13,6eV)
:>2K =12,75eV=>K__ =17eV
4 apy apy
E _El 15
6' Eanop:En_E1:>hf:En_E1:>f: nh :>f:310 Hz
OEMA 40
a. p+ 'sB—3 He
B. Q=(my+mg—3my)c’=
Q = muc? + mac? — 3myc® =
Q =940 MeV + 10260 MeV — 3 - 3730 MeV =
Q = (11200 - 11190) MeV =
Q = +10 MeV
Y- Agou Q > 0 n avridpaon ival eEuBepUN.
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0. Ao AAE:
Kavnﬁpd)wwv + mHC2 + mBC2 = K1Tpo'|'c')v1wv +3- ma02 =
Kavnﬁpd)wwv + (mHC2 + mBC2 -3 qu2) = K1Tpo'|'c')v1wv =
Kavnﬁpd)wwv +Q-= K1Tpo'|'c')v1wv =
Krpoisviov = 2 MeV + 10 MeV =
K1Tpo'|'c')v1wv =12 MeV

Texvikn Enegepyaoia: Keystone



