OEMATA KAI AITANTHXEIY ITANEAAAAIKQN EZEETAYEQN 2012

®YXIKH I'ENIKHZX ITAIAEIAX
OGEMAA
21¢ epwtnosigc A1-A3 va ypAWYETeE OTO TETPASIO OAG TOV
aplOuo ¢ epwTNONG Kal SIMAQ 1O YypaUUQ TTOL AVTIOTOLXEL
oTn PPAoN 1 OTTolA CVUTIANPWVEL OWOTE TNV NUITEAN TIPOTAON.

A1.0 6elktng S idBAaoNG €vOG OTMTIKOV HECOL YlX TA XPOHOATX
gpLOPO, 1OeC, KITPLVO €XEL
NV 101 TP KAl y1X Ta Tpla XpOHATX
TNV HEYXAVTEPT] TIHUT TOV Y1X TO €pLOPO XPOUA
TNV HEYOAVTEPT] TIUT TOU Y1 TO LOOEG XPOH
TNV HEYAAVTEPN TIHTN TOV Y1X TO KITPIVO XpOHA.
Movadeg 5

>< ™R

A2.01av copatidla a, 3, y, EL0EPXOVIAL OE  OROYEVEG HAYVNTIKO
edlo HE TIG TAXOTNTEG TOUG KABeTEG OTIG OLVOHIKEG
YPOHHEG TOV TIESIOV, TOTE EKTPETOVTAL
o. HOVO T COUATIOIx O
B. Taocopatidia 3 koly
Y. HOVO TX COMPATIOX Y
6. T cwpatidia o kot 3.

Movadeg 5

A3.2XT0 oXN PO ATTEIKOVI(OVTAL TX 1OVTX OPLOHEVEOV XTHIK®V
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OEMATA KAIAITANTHXEIX ITANEAAAAIKQN EZEETAYXESQN 2012
To atopko mpotumno tov Bohr pnopel va meprypaet to
YPOUHIKO QACHN T®WV OTOLXEL®V

a. AxoB

B. Bxol

Y. HOVO TOL A

6. povo tou B.

Movadeg 5

Ad. Na ypQayete oto TETPadIO oag tov apiOuo tg Xtming (1)
Kat Simda o k&Be apiOuo 1o ypauua g XtAng (I11) movu
Slvel T ocwoTtn avtiotoiyion.

>wAn I >tnAn 11
1. Einstein o. POTOVIX
2. Huygens kot Young B. HAeKTpOpOyVNTIKA KOPXTA
3. Maxwell Y. POTONAEKTPIKO QAIVOUEVO
4. Planck 6. Eykapola kbpata
5. Hertz €. [MTapaywyn KUpATOV 181G @LONG
HE XLTNV TOL PWTOG

Movadeg 5

Ab5. Na xapaktnplo€ete TG TPOTATELG TTOL AKOAOVOOVV, YpaPOVTaS
OTO TETPASIO OaGg, SIMAX OTO YPAUUX TIOL AVTIOTOIXElL O KABe
nPOTAOoN, TO Yypauua X, av 1 nmpotaon €ival owot, N A, av n
npotaon givar AavBaouévn.

o. O topoypa@og eknmoummg moitpoviwv PET aviyvedel yOpw
aTtO TO KEPAAL TOL 0xoBevoLg TTOQTPOVIAL.

B. Ol wootomol Mmupnveg tov id1ov CToKEIOL €xOLV 1610 APOO
VETPOVIWV.

Y- Ta p&opata eKMOUTMNG TV AEPiwV Elval GLVEXT.

8. To <&topo védpoyovouv Tmov [pioketar otn  BepeAiodn
KOTAOTOOT] SlEyeipeTal QMO €va PWTOVIO HOVO OTAV N EVEPYELX
TOL PWTOViov gival akplBwg ion pe TNV evépyela S1EyEPONG.

€. O1 okANpEG akTiveg X €lval EPLOCOTEPO SIEICOVTIKEG ATIO TIG

HOAXKEG aKTiveg X.
Movadeg 5

®PONTIXTHPIA «OMOKENTPO» ®AQPOIIOYAOY



OEMATA KAI AITANTHXEIY ITANEAAAAIKQN EZEETAYEQN 2012
OEMAB

B1. Aleyeppéva atopa bdpoyovou BploKovIal 0€ KATAOTAON
TIOV OVTLOTOLYEL 0€ KPavTIKO aplBpo ny. Av 1o mAN0og twv
YPOHH®V TOU PACHATOG EKTIOUTING TOL agpiov gival €& (6), tote
TO Ny EXEL TNV TIUN
o. N=3 B. n,=4 Y. N=5.

Na emAg&ete ) owotn anavinon (Hovadeg 2).
Na dikatoAoyrjoete tnv emAoyn oag (Lovadeg 6).

Movadeg 8

B2. Ml HOVOXPWHOTIKT] OKTIVOBOAIX €€l UNKOG KOHOATOG OTOV
agpx Ao. Otav n akTvoBoAla amd TOV QEPA ELCEPXETOL OTO
3

OTITIKO HECO 1, TO PNKOG KUHUOATOG TNG HELOVETOAL OTX ¢ 1TNG
QPXIKNG TOL TIUNG, €Vw, OTaV 1 aKTIVOBoAla e10€pXETAL ATIO
TOV O€PA OTO OTMTIKO HECO 2, TO KOG KUHATOG TNG HELOVETAL
KAt 10 1 ™G apxikng tov TuneG. Otav n aktivoBoAia avtn
pHeTafBaivel amd To OMTIKO PHECO 1 GTO OTTIKO PHECO 2, aKOAOLOEL
TNV MOPEix

1. o

2. B

3.y

o
Noa emAgéete ) owotn anavinon (Hovadeg 2).
Noa d1kaloAoyr|oete TNV anavinon oag (Lovadeg 7).
Movadeg 9
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OEMATA KAI AITANTHXEIY ITANEAAAAIKQN EZEETAYEQN 2012

B3. Y0ppwva pe to mpotuno tov Bohr, étav 1o &topo Ttovu
vOpoyovoL PBplokeTal ot BEPHEAIDOO KATAOTAOT] €XEL EVEPYELX
E: Kol N aKTiva TNG KUKALKIG TPOXLAG TOL NAEKTPOVIOU ELVOL T 1.
Otav 1o atopo givan dieyeppevo €xel evepyela E, kKol n akTiva
NG KUKAIKNG TPOXLAG TOU NAEKTpOVIioL €ival 1. ['a ta peye€bn
E,,r1, En, 1 10x0€1 pla ano 1g :

a. En.rn:El.Fl
E,_E

B I L

Y. En.rn = El'rlz

Na emAeéete TN owot anavtnorn (Hovadeg 2).
Na dikatoAoyrjoete TNV €mAoyr oag (Lovadeg 6).

Movadeg 8
OGEMAT
Y& i Slata&n mapaywyrng oKTivov X Ta NAEKTPOVIA EKIVOLV
amto TNV K&Bodo pe PNSEVIKT TaXLTNTA KA1, @OV emtaxLvOioLv,

v=—10"m/s

(PTAVOULV OTNV AVOS0 HE TO(XUTI]TO(
H anodoon tg dtdtaéng eivar 1% (6nA. 1o 1% ™G 1cfxuoq ™mg
OEOUNG NAEKTPOVI®WV HETATPENETAL O 10XV QwTtoviov X). H
1OXVUG TV OKTivov X Touv napayovtal givar Px=10 W kot o
XpOVoG Aettovpyiag ng dtatagng eivon t=0,15 s.
I'l. Na Bpeite tnv tdon peTa&L avodov-kKabodouv.

Movadeg 6

I'2. Na [peite tnv evépyelx TOL HETAPEPEL T OECUN
TV NAEKTPOVI®WV OTO XpOVO t.

Movadeg 6
I'3. Na Bpeite tov aplBpo TV NAEKTPOVIOV TIOL PTAVOLV
OTnNV &vodo oTn Hovada ToL XPOVOou.

Movadeg 6

‘Eva amd 1ta mopayopeva @OTOVIA €€l HNKOG KUHOTOG
TETPATIAGO1IO ATIO TO EAAXIOTO HNKOG KUHATOG T®WV OKTivewv X
TIOL TIAPAYOVTAL. TO @P®TOVIO ALTO TIAPAYETAL QMO HETATPOTIN
HEPOULG TNG KIVNTIKNG EVEPYELNG €VOG TNAEKTPOVIOL TIOL
TIPOOTIITEL OTNV AVOS0, GE EVEPYELX EVOG PWTOVIOL.
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OEMATA KAIAITANTHXEIX ITANEAAAAIKQN EZEETAYXESQN 2012
I'4. Na (Bpeite To MOCOCTO TNG KIVINTIKIG EVEPYELNG TOL
NAEKTPOVIOUL TIOV HETATPATINKE OE EVEPYELX PWOTOVIOU.
Ailvovtau: e=1,610"C, m.=910"'kg.
Movadeg 7

OEMA A
226
‘Evag nupﬁvaqssRa (Padiov) OSwxomator oe €va OlEyEPHEVO

Buyatpikd mupriva R (Padoviov) pE TOLTOXPOVI] EKTIOWUTIN
OOHATIOV Q.
Al. Na ypayete tnv avtidpaon Sidomtaong.

Movadeg 6

A2. N UTIOAOYIOETE TNV €VEPYEIX TIOL  AMOOECHEVETAL

226Ra

IO TOV TILPTVA TOL #  KOXTA T S1XOTIOT TOV.

Movadeg 6

ATIO TNV €VEPYELX TIOL ATIOOECHEVETAL TO OCWHATIO O OTIOKTA
Kwvnukn evepyelx K. Ao tnv vmoAownn evepyewx to 72,8%
YIVETO KIVNTIKI] EVEPYELX TOL pAdOViov.

To CcOPATIO A, PE TNV KIVITIKI] EVEPYEIX TIOL E€XEL ATIOKTNOEL,

120
KOTELOVVETAL PETOTKA TIPOG TTLPTVA 31 (Kaoottepou) movu

Bploketal e MOAD pHEYRAN QTIOCTAOT). OE@POVHE OTL O TTLPTVAG

o oakivntog otn 0éon Touv o OAn TN OIAPKEIX TOUL

povopévou. H eAdytotn anmootaon otnv omoia mANolx{el to

OWUATIO o €ival dmin=310""m.

A3. Na Bpeite TNV KivnTikn evépyela K tov copatiov a.
Movadeg 6

O OS&weyeppévog Tmupnvag R HETamintel otn  BepeAodn
EVEPYELAKI] TOL OTAOUN EKTEUTIOVTIOG EVA @®OTOVIO TIOU
TIPOCTIIMITEL O a€plo LOSPOYOVOL, TA ATOHA TOUL OTI0ioL
Bplokovtal otn BepeAlOdN KATtXoTAON.
A4. Na Bpeite to péyloto mANBo¢ T®V ATOPH®Y LEPOYOVOL TIOV
HTTOPOUVV VA 10VIGTOLV.

Movadeg 7
Aivovtal: Evépyeia BepeAlodovg KATAOTAONG QTOHOUL
vopoyovov  E;=-13,6 eV.

doptio npwtoviov q=1,6-10"°C.
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OEMATA KAI AIIANTHXYEIXY IIANEAAAAIKQN EZEETAYEQN 2012
Nm?
k=9-10’

CZ
MrgraC’=210542,7 MeV.
MzrnC?*=206809,4 MeV.
Mowuimo «C°=3728,4 MeV. 1
MeV=1,6-10""]J.

AITANTHXEIX
OEMA A
Al. vy, A2. 6, A3.y
A4. 1~ vy, 2" 6,37 B,4” a, 57 ¢
A5. a® A, B~ A, y? A, 67 Z,¢e” X

B1. H cwotn anavtnon eivat: n,= 4 (B)

[Na va givanl 10 TANB0G TV YPAPUH®OV TOL PACHATOCG EKTIOUTITIG TOL aEPioL
6, Ba mpEmel Ta OleyeppEVA ATOUQ TOL LOPOYOVOL va [plokovial o€
KATAOTOOT Nx=4, COHP®VA HE TO OIAYPUHHA TV EVEPYELOKAOV OTAOU®V

TOL KTOHOL TOL LOPOYOVOU.
E4

Es

E,

E,

B2. H cwotn anavtnon eivon: _ 1

(a).

Otav 1 aktvoBoAia amod Ttov

€PN ELOEPYETAL OTO  OTTIKO

HEoo 1, To PUNKOg KOPATOG givat:
3

L =—1, " ,
4 evo otav n aktivooAia

armd TOV OEPA ELCEPYETAL OTO

OTITIKO HECO 2,

l,=

1 0
TO UNKOG KOHOTOG €lval

N | Lo
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OEMATA KAI AITANTHXEIY ITANEAAAAIKQN EZEETAYEQN 2012

1 4 3
r I4 n = nl =3 n2 . 4 n >
Me ypnionmgoxéong | : 3 ko 2 , ouvenwg:™
Otav n akTivofoAia oo T0 ONTIKO HECO 1 E10EPXETAL OTO OTITIKO HECO 2, T
oKTIVOPBoAlx petafaivel OLOLHOTIKG OO apold OMTIKO HECO OE TIUKVO

HECO, HE aMOTEAEOHA 1) aKTIVOBOAlx va TANolalel TV KaBeTo.

f

B3. H cwotn anavinon givat: 1 (o).
-2,

Emtpendpeveg tpoyiéc: =" Tl

, o £, == E, 1t =E(2)

Emtpenopeveg TiHéG evépyelag: 1t

Me  Owipeon kot  pEAN  Twv  oxéoewv (1) kot (2):

E;n" E _E E _

: _*=}J_*=>En.rn_El.rl

rn

o h

2
nn

OEMAT

lrm2 =eV=V 22-104V01t

ri. ?

a =2 = p <1000
r2. &
Opwg n 1w0x0g G O6¢é0ung Twv nAekTpoviwv eival ion pe

E
R, :%= E, =R, t=150J

I'.3. H1oxug g 6€0ung twv NAeKTpoviny giva :
. P .

B, =V-I :V-—N e N_ :5-1017M
t t Ve sec

e
(]

1. =

min

I'.4. To eA&Y10TO PNKOG KOHOTOG Elval : e
I =41

Apa TO OULYKEKPIUEVO QMOTOVIO B €xel PNKOG KOUATOG : mn KO
h.c eV
E :T:

evépyela 4

<

®
M<

E
p=—-= 100 = 25%
e’V

°
<

Apa 10 mooooTo Ba givan :
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OEMATA KAI AITANTHXEIY ITANEAAAAIKQN EZETAYEQN 2012
OGEMAA
A1. wRa- Rn+ He
A2, E =210542,7 - (206809,4 + 3728,4) = 4,9 MeV
A.3. Amno tnv Apyn Awatrpnong g Mnyavikng Evépyelag Ba exovjie:
K=U, = K-= k% =

2q-50q

-4

KRn = E
A.4. 100
Apa M 100
H evépyela 10viopoL tov nAektpoviov givat: E,,,=13,6eV
E,poimn) _ 27200eV

K =9-10° =3-1,6%-10"J =3-2,56-10 " J = 4,8MeV

[E,,.i- K,]= 0,0728MeV

[E K]= 0,0272MeV = 27200eV

apod”

N=
Apa B 136eV 2000 atopa véPOYOVKV.
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