OEMATA KAI ATTANTHXEIX ITANEAAAAIKQN EEETAYEQN 2013

®YXIIKH 'ENIKHX ITAIAEIAX

OGEMA A
216 epwtnocic A1-A4 va yp&yete oto TETPASI0 oag Tov aplBuo e epwtnong
Kat SUmAa To ypappa Tov aVTIOTOLXEL 0T PPAON, N MOl CUUTANPOVEL OWOTH
TNV NUITEA TTPOTAOT.
Al. H ripn tovu Seiktn S 1BAaong tov yohadio
a) eivor avelaptnTn oMo TNV TN TOL HNKOUG KOHOTOG TNG OPQTHG
aKTIVOBoAl0G 0TO KEVO
B) elattwvetal, OTAV EAATTOVETAL T TIUT TOL UNKOUG KUHOTOG TNG OPATHG
aKTIVOBOALNG OTO KEVO
Y) eAaTtovetal, OTav aLEAVETAL T TIUN TOU HNKOLG KOHPOTOG TNG OPOTNG
aKTIVOBOAL0G OTO KEVO
8) elvon ave&aptntn amd T CLXVOTNTA TNG OPATHG AKTIVOBOALNG.

Movadeg 5

A2. Eav U n duvapikn evépyela kKot K n KIvnTiki evépyela Tov NAEKTpoviov,
otav BploKeETOl O OPLOPEVI] KUKAIKI] TPOXIX OTO GTOHO TOL LOPOYOVOL,
OLHP®VA e TO TTPOTLTIO TOL Bohr, ToTE 10YVEL:

a) U=K

B) U=-K
Y) 2
§) U=-2K

Movadeg 5

1216 Bg: 28
A3. Ailvovton ol Tuprveg GC 8 1481’ %U HE OVTIOTOLXEG EVEPYELEG
oLVSEOT G V& VOUKAEOVIO 7, 68 MeV, 7, 97 MeV, 8, 46 MeV, 7, 57 MeV. O
oTaBepOTEPOC TTLPTIVOG EIVOL O TTVPTIVOG TOV:

a) 6
py O

v)fﬁ

0) 2
Movadeg 5

A4. To npotuno tov Rutherford (Padeppopvt) yia to dtopo evog oTotyelov:
a) e§nyel T YpapHIKE QACHATO EKTIOUTNG TRV BEPIOV

B) e&nyel v anokAon TV COPOTISIOV o KATK YwVieg TOL TTANCIA(OLV TIG
180° oto meipapa tov Rutherford

OPONTIXTHPIA «OMOKENTPO» ®AQPOIIOYAOY



OEMATA KAI ATTANTHXEIX ITANEAAAAIKQN EEETAYEQN 2013

Y) TpofAEmel Katavour Tov BeTIKOU @OPTIOL GTO KTOHO OHOLX HE AUTHV TOL
npotomov Tov Thomson (Tépoov)
8) mpofAenel 6TL N OTPOPOPHT| TOL NAEKTPOVIOL Eival KBavIHEVN.

Movadeg 5

A5. Na xapaktnploete Ti¢ TpOTAaElG TOL aKoAOLBOUV, ypaPovTaG 0TO TETPASIO
oag, SUmAa 0To ypGUUA IOV aVTIOTOLXEL o KaBe mpotaon, ™ Aéén ZwaoTo, av n
npotaon eivat owotn, B ™ Aéén AaBog, av n npotaon eivat Aavlacuévn.
a) Kata ) 8168001 T0L NAEKTPOUAYVNTIKOD KOHOATOG OTO KEVO Ol EVIKOELG
TV nedinv E kot B Stadidovton pe v idiax tavtnta.
B) H axtivooAia mov €xel prjkog kOpatog oto kevo 800 nm eivat vrépubpn.
y) Ot amootdoelg petadd TV EVEPYEIOK®Y OTHOU®OV OTOV Tuprva gival
HEPIKA MeV.
8) Ta oot TOoL AVBp®TOL ATMOPPOPOVY AYOTEPO TIG OKTiveEG X QO O, TL Ol
10TOl TOU.
€) H woyvupn mupnvikn SUvaun vmepvika Vv apolfaio NAEKTPIKN QMO
HETAED TV TPWTOVIKV eVOg oTaBepoL TTLpNVA.

Movadeg 5

OEMA B
B1. TTvpnvag B pe otopikd oaplBpud Z; kot pallkdo  oplBpo A,
HETAOTOLXELOVETNL GE TILPTVA A HE ATOHIKO aplBUO Z, Kot padiko aplBpo A,
HEO® Mg Sdomaong B Kol plag SIXOTIOONG O, TEPVAOVIAG OO TNV
evéiapeon katdotaon I, Onwg eaivetanl otnv avtidpaon
A NASTIASH B AIASTIASH o N
ZlB - I - zQA
Tote 1oyLeL:
i A2:A1-4 KOl Z2=Z1—1
ii A2:A1+4 Kal 22221—1
iii A2:A1-4 KOl 22:Z1+1
a) Na emAeéete T 0OOTN OMAVTINOT).
Movadeg 2
B) Na dikatoAoyr|oeTe TV anavTnoT oogc.
Movadeg 6
B2. Av avénoovpe kata 25% tnv téomn petadd avodov-kaBodov Kata tnv
TAPAY®YT| XKTIVOV X, TOTE TO EAGYI0TO HNKOG KOHATOG:
i av&avetar kKata 25%
ii perwveton kot 25%
iii pewwveton katd 20%
a) Na emAeéete TN 0OOTH OMAVTINOT).
Movadeg 2
B) Na dikatoAoyr|oeTe TV anavTnor oog.
Movadeg 6
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B3. Avo padiogpwvikoi otaBpol A ko B eknépnovv oe ouyvotnteg fa kon fp
He fa>fs, evo €xouv v idx aktivoforovpevn oxv. Av otov 1610 Xpovo o
otaBpog A exmepmel Na, oTOVIX Kot 0 otaBpog B exmépmnel Ng @wtovia,
TOTE 10YVEL OTL:

i Na>N5g
ii NA:NB
111 Na<Npg
a) Na emAeéete TN 0OOTH QMAVTNOT).
Movadeg 2
B) Na dikatoAoyroete TV amavtnor oog.
Movadeg 7

OGEMAT

To 16v tov nAiov He" eivar éva vdpoyovoeldég, yia 1o omoio 10y0OeEL TO
npotunio tov Bohr. To Sidypappa tT@v TECOXPWV TPAOTOV EMTPEMOUEVOV
EVEPYEIOKQOV OTABH®V TOL 10vTog NAiov He" paivetatl 0To mapakdte oxnua:

E,=-34eV =
E3=-5,DEV n=
E,=-136¢eV n=2
E,=-544eV n=1

I'l. TIoon evépyewx (o€ eV) amorteital yix tov 10viopo tov He+ | av 1o
nNAeKTpOVIOo Bpioketan apxikd otn BepeAlmdn Katdotoon;

Movadeg 6
To 10v tov nAlov He+ amoppod eva pmTovio evepyelag 51eV kot petafaivet
amno 1 BepeAldn Kataotaon oe GAAN Sieyeppevn.

I'2. Av 10 nAekTpdVIo 0T BepeAl®MAN KATAOTAOT KIVEITAL 0€ KUKAIKT] TPOXIKX
aktivag r;=0,27 x 10" m, moon Ba eivan 1 aKTiva TNG KUKAIKTC TPOXLEG TOV
nAektpoviov otn Sieyeppévn KATAOTAOT) TOL Bar TTPOKVLYEL;

Movadeg 6

I'3. TTooeg popég B avénbel pe pETPO NG OTPOPOPUNG TOL NAEKTpOVioL
HETA TN 81€yEPOT) TOL 10VTOC;

OPONTIXTHPIA «OMOKENTPO» ®AQPOIIOYAOY



OEMATA KAI ATTANTHXEIX ITANEAAAAIKQN EEETAYEQN 2013

Movadeg 6

I'4. No PETOQEPETE TO OYXNHA TWV TECOAP®V TIPAOTWOV EVEPYELAK®OV OTABHOV
ToU He" oT1o TteTpddio oag kot va oxedidioete OAeg TI¢ SUVATEG PETAPATELG TOV
NAEKTPOVIOL amo Tn SlEYEPUEVN KATAOTAON O€ KOATAOTACELG XAUTNAOTEPNC
EVEPYELNG, ULTOAOYI(OVIONG TIG TIHEG EVEPYEIRG TWV (POTOVIWV TOUL
EKTIEUTIOVTAL.

Movadeg 7

OEMA A

ZTO MOPAKAT® OXNHX @aiveTanl 1] K&Betn Topun Siataéng mov amoteAeital ano
Vo omtik& LAk I kon II pe deikteg SuBAaong nm=1,5 ko ny=1,8,
avtiotoa. Ol YeQUETPIKEG SlOoTAOELG NG S1dTaéng eivat:

AB=BF=EZ=ZH=%=1cm,AF=AE=\/Ecm
ANNANA

EV® Ol TPELG YWVIEG AAH eivar 0Aeg 90°. Ta onpeia K ko A Bplokovran
070 HETO TV anootaoewv AE kot AT, avtiotoya.

Y N
_

-

S

i

. /4 UAIKG 1T
/ (ny)

uhikG 1

(my)

KEVO

M HOVOXPOHOTIKY] OKTIiVa QOTOG e HNKOG KOPATOG Ag=400nm oTO KEVO
SiEpyetat anod ) dxtagn, akoAovBwvtag tn Stadpopr) mov deiyvel To oxXNHA.
Atveton OTL 1] akTiva el0épxeTan KabBeta otn Sidtagn amo v emoeavela AH
oto onpeio M, avakAdtol mANpwg ota onpeia K kou A twv emeaveiov AE
kot AI', avtiotoa, Kol ot ouvéxela eE€pyetal ano tn Sidtagn kabeta otnv
em@davela AH oto onpeio N.
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Al. Tlowx eival n evépyela KaBevog @TOVIOL TNG POTEWVIG OKTIVaG, OTav
avTr S1€pYETOL AmO TO LVAIKO I;

Movadeg 5
A2. ¥e mooa PnKn KOPOTOG TNG oktivoBoAiag oto vAko II avuiotoel N
OULVOAIKT] S10PON TNG KKTIVAG 0TO LAKO aLTO;

Movadeg 6

A3. Na (pebBel 0 ouvoAkOg Xpovog mov amonteiton ywx T O61EAgvon g
aktivag and t dixtagn, and T oTiypn €.0080v NG 6To onpeio M péxpt
oTiyun €€68ov TG ano 1o onueio N.

Movadeg 7
I OLVEXElR, o@apoVPE To VAKO I amd v omtikn &ataén Kot
emavoAapfavovpe To TeElpapa pe TNV 1610 HOVOXPWHOTIKN  OKTiva,
ToMoBeTOVTNG TO0 VAKO II o amopiével o€ Beppika povopEVo TiepiBaAAov.

A4. Av yvopilovpe 0Tt T0 LAKO II amoppo@d 10 5% NG dradidopevng oe
aLTO aKTIVOPBOALNG, v vTIoAOYioETE TOV aplOPO TWV PEOTOVIOV TIOL TIPETEL VX
gl0eABouv 0to LAIKO aVTO Yy va avénbet n Beppokpaocia tov katd 2° C.
Atveton 0Tt yia va avénbet n Beppokpacia tov vAwkoL II kata 2° C
amoatovvton 20J.

Movadeg 7
Aivovtat: 1) TaxOTNTA TOL POTOG OTO KeVO: Co=3x10°m/s,

n otadepé tov Planck h=6,6x103Js |

2

1nm =10 m, nu45° = guv4s® = 2

AITANTHXEIX
OEMA A
Al vy A2 § A3. vy Ad.
A5 o X B. X y.- 5. A e X
OEMA B
B.1. oot andvtnon n (i).
1 Sdonaon B o mupnvag I' Ba €xel, 1610 padiko aplBpd pe tov B dnAadn

A; Kol atopikOe avénpevo kata 1, dnAadn (Z:+1), agold mapdyeton €va
TIPWTOVIO.
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1 Sdomaon a, o padikog tov I' Ba pelwbel katd 4, apa Ax = A; — 4 Kot o
aTopiKOg aplBpog tov Ba pewwbel xata 2 ,apa Z, = Z; +1-2= Z; -1, agood

4
napayetal mupnvag HAlov 2 He

A, - - 4
iBe 4 o [ A+

B.2. Zwot n (iii)
25 5
V, =V, +—V, =125V, =~V,
H véa tdon Ba ivan 100 4

To véo eAGY10TO PNKOG KOPOATOG:
hc _ he _4hc_4

1. . = .
2min ey, el25V, 5eV, 5 "M
H enti to1g ekatd petafoAn} Tov eAdy10TOL PIKOLG KOPATOG Ba eivat:

1. o -1,
p= 2’”‘11“ L 0= - 20%

1,min . Apa petovetot katd 20%

B.3. Xwotn n (iii).
Mo le 10X€lg TV &vo otaBuav B 10VEL:

P, =Pz =
t t Ng fA(1)
QNN
OmefA>f ——>N, <Ny
OEMAT

I'.1. Ano v apyr S1aTr)pnong TG EVEPYELNG:

E, +E,, =E, = E,, =- E, =544eV

I'.2. Ano v apyr S1atrpnong g EVEPYELNG:
E, +E;,, =E, = E,_ =-544+51=-34eV
Apa 10 nkempowo TOU lOVTOC petaBaivel otn evepyelakn otaBpn n=4.

oL 4 nr1 4,32.10"m

LI

I'.3. T ) oTpoopur| Ba oyvEet: 2p 2p
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Oa avénbei 3 popeg.
E,=-34eV n=4
r.4. :. | -
E;=-6,0eV : n=3
\
E,=-13,6eV — X n=2
v -
E;=-544eV $— n=1

By =E,- B =5kV
Eyy =E, - B3 =26eV
Amo v n=3 otnv n=2: s, =F3- E, =7,6eV
1.Fo1 =E; - E; =408V
E,, =E, - E, =102V
E31 =E; - E; =484eV

Anoé v n=4 oty n=1:

Amo v n=4 otV n=3

Amo6 TNV n=2 oTNnV n=
Anoé v n=4 otnv n=2:

Amo mv n=3 otV n=1

OEMA A

A.1. H ouyvomta Tov gwTtoviov gival oe OAX Tor DAIKK 181 e ouTh 0TO
KEVO.

co=1of= f——:%me

Apa: Lo
E;,, =hf =49510 "]

H evépyel Tov pwtoviov Ba eivan :

A.2.

DI /// YAOY
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1o VAo II To pnkog kupatog Ba eiva: 2

H ouvoAikn diadpoprn oto vAko (IT) Ba eiva:
s, =2(BG +2(QL) + (KL)

(QL) =hm45.(GL) = £gcm = %cm

(KL) = @ =1cm
hm45

Apo 52 =2BO +2(QL) + (KL) =2 +1+1=4cm

O ap1Bpog amo ta pnkn Kopatog Ba eivat:
SZ —_

N,,, =~= = ifxtpkdpatog
2
n, =&=>c1 =&=>c1 =2-10’m/s
A3.Ta 1o vAwko (1) R 1

IMa 1o vAko (1I) %

OPONTIXTHPIA «OMOKENTPO» ®AQPOIIOYAOY



OEMATA KAI ATTANTHXEIX ITANEAAAAIKQN EEETAYEQN 2013

2(AB
12—( )=10'1°sec
Y10 LAKO (I) G

£, =2 =2,410 " sec
YtovAwo (II) &

Apa: ta =t T 73410 sec

A4.E£\:hfq>. ' , apat:
F00

5 5
E,. =—N . k+— N - = =8.0818 =petovia »
% 100 100 N 0 hf 7
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