AMNANTHZEIZ

ZATnHa 1o

1.

2.

>waoTn anavTnon sivai n d.

H evépyeia oUvOeoNnG ava VOUKAEOVIO PUETPAEI TN OTABEPOTNTA TOU Nuprva.
'‘Ocgo peyaAlUTepn eival n evepyeld oUVOsoNnG ava VOUKAEOVIO, TOOO
oTabePOTEPOG €ival 0 nupnvag.

H kaTaTa&n enopevwg Twv nupnvwv A, B kai I katd augouoa otaBepoTnTa
npayuartonoleiTal EEkivovTag and Tov nupnva B, mou exel TN MIKPOTEPN
evepyela oUVOEDNG ava VOUKAEOVIO, Kal kaTaAfyovrag ortov nupnva I, nou
EXEl TN MeYaAUTEpN evépyesia oUVOEoNG ava VOUKAEOVIO. Enopsvwg n
katata&n eival B — A - I kal cwoTR anavrnon &ivai n B.

. Kata tn diaonaon B~ ekneuneTal anod ToV MNUPNva &€va nAekTpovio. To

YEYOVOG OTI KATA Tn d1AoNacn €vog NUPNVA EKMNEUNETAl £va NAEKTPOVIO OE
onuaivel OTl To NAEKTPOVIO auTO npoUnnpXe HECA OTO WNTPIKO Mupnva.
AuTO nou OTNV NpPAyuaTikoTnTa ouppaivel €ival n  EKNOMNN  EVOG
NAEKTPoOViou, Nou ogpeiAeTal oTn didonacn £vog VETPOVIoOU ToU MNuprva o€
€va MNpWTOVIO, &va NAEKTPOVIO KAl €va aVTIVETPIVO. EMopevwe owoTr
anavTnon €ivai n y.

. O nupnvag evog atopou ocupBoAileTal wg ?X, onou X To XNUIKO cUuBoOAO

Tou oToIxeiou, A o padikoc Tou apiBuog (aBpoloua NpwWTOVIWV Kal
VETpOViwV) kal Z 0 aTopikog Tou apiBuog (apibuodc npwToviwv). 'ETol ano

TO CUMBOAIONO Tou oupaviou %5 U npokUnTel 0TI 0 apiBudG Twv NpwTovimv

OTOV NUPRAVA TOU oupaviou €ival 92 kai o apiBuog Twv veTpoviwy gival 238
- 92 = 146. Enopevwg owaoTn andvrtnon €ivai n B.

. Ta BeTikG QOPTIOPEVA CWPATIA a AanokAivouv npog dia kateuBuvon HPE TN

BonBeia evog payvnTikoU nediou. Apa owaoTn anavrnon €ivai n d.

. H owotn avTioToixia povadwyv kal puoIkwV PeyEBwV gival:

nm MNKOG KUNATOG 0paToU (pwTOG
eV EVEPYEIQ

u pada nupnvwyv

m/s  TaxuTnTa

Hz ouxvoTnTa

ZATNHa 20

A. Oi akTiveg X napayovTal 0Tav NAEKTPOVIa PEYAANG KIVNTIKNG EVEPYEIAC MOU

EXOUV EMmTAXuvBei and uwnAn TACON NPOCMINTOUV Ot WPETAAAIKO OTOXO.
E€aitiag Tng aAAnAenidpaong Tou NAEKTpoviou YE Ta ATOPA TOU OTOXOU, TO
NAEKTPOVIO pnopei val enifpaduvBei, PE aANOTEAECPA va EKNEPNETAI
akTivoBoAia. H anwAegia TnG KIvNTIKNG €veEpyelag Tou nAekTpoviou (K; — Ky)
gival ion pe Tnv evepyeia Tou pwToviou hf nou eknéuyneral. AnAadn 1oxUEl:



Ki - Ki = hf (1)

To NAeKTPOVIO PUNOPEI va Xaoel OAN 1 onolodNMNOTE PEPOG TNG EVEPYEIAG TOU
oc pia kpouon, mpayua nou onuaivel OTI Ta QWTOVIA MOU EKMAEPNOVTAI
JMopEei va £xouv onoladnnoTe TIYA EVEPYEIAC.

H oxeon peta&u ouxvoTTag f kal uikoug KUPATog A diveral ano Tn oxeon:

C=Aef=A=c/f.

AnAadn To eAAXIOTO PNKOC KUPATOC TOU GUVEXOUG (pACHATOC TWV AKTIVWV
X(Amin) 80 NpokUWel OTAv EKMNEPNETAl PWTOVIO UE T HEYAAUTEPN duvaTrh
ouxvotnTa. MNa va oupBei auTtd, Ba nmpenel n KIvnTIKn evepyela Ki Tou
NAEKTPOViOU WETA TNV kpouon va eival K¢ = 0. OnoTe, cUP@wva HPE TN
oxeon (1), 6a npener:

Ki - 0 = hf = K; = hf (2)
OnAadn n evepyela evog NAEKTpoviou K; va UETATPENETAlI OE EVEPYEID EVOG
pwToviou hf og pia povo kpouon.
H kivnTikn evepyela K; Tou nAekTpoviou €ival ion pe Tnv evépyesia eV nou
anokTa PJEowW TNG Taong V nou 1o emtaxuvel. AnAadn:

Ki = eV (3).
Ano TiIc oxeoelg (2) kal (3) npokUNTE!:
hf = eV.
'Opwg yia Tn cuxvornTa f 1oxUer:
Fo_%
Me avTikaTaoTaon npokUnTel:
c c-h
h—=eVoh  =—
eV

. Na va Bpoupe To owuaTio Y ornv avTidpaon:

MRa—>Rn+Y
8a npénel va €@ApUOCOUPE TOUG VOMOUG Mou 1oXUOUV OTIC MUPNVIKEG
avTiopacesic (apxn diaTAPNONG Tou opTiou Kal apxn Oolatnpnong Tou
OUVOAIKOU apIBuoU TwV VOUKAEOVIWV).
H avTidpaon nou YEAETAYUE €ival:

MRa—>Rn+,Y
IoxUuouv:
1. Apxn 81aTAPNONG TOU (POPTioU:

88=86+2Z=272=88-86=2.

2. Apxn 31aTAPNONG TOU CUVOAIKOU apiOuoU TmV VOUKAEOVIOV:

224 =220+ A=>A=224-220=4



Enopevwg To ocwyaTio Y €ival To 42Y, onAadn cwudaTio a (nupnvag nAiou
4
,He).

. H yovia skTponncg eivar pyeyaAuTepn yia To 1WOEC Kal PIKPOTEPN Yl TO
€puBPO, YIaTi N ywvia ekTponng Kabe XpwpaTog O0TAV aAuTO JIEPXETaAl anod
ONTPIKO WECO, €EapTdTdl ANO TO WNAKOG KUPATOC TOU XPWHATOG Kal 000
peEyaAUTEpPO €ival To MNAKOG KUPATOC TOOO MIKPOTEPN €ival n ywvia
EKTPONNG.

ZATnHa 30
a. SUP@wva PE Tn BgpeAindn eEiocwon TNG KUPATIKNG, IOXVEI:
C=Aef= A=c/f

>TnVv nepintTwon TG 31adoonG TNG MOVOXPWHATIKAG AKTIvag Tou pwTOC OTO
KeVO, TO UNKOG KUPATOG TG Ba sivai:

3-10°
)\,0 :C—OI>>\,O :TmrnH/S::))\’o :6'10771'1'1
. Z

B. O deikTng d1GBAaong n £vog uAikoU opileTal anod Tn OxXEoN: N = Co/C, ONoU:

Co = N TaxUTNTa TOU pWTOG OTO KEVO,
C = n TaxUTNTa TOU pWTOG PETA OTO UAIKO.
AvTikaBioTwvTag Ta dedopEva Tou NpoBANUATOC Yag NpokUNTEL:

c, 3-10°m/s 3
n=—=n=——-———=>n=—
c 2-10°m/s 2

Y. To HNAKOG KUPATOC A TOU MovoXpwuaTikoU (pwTOC OTo dlapavec UAIKO
diveral ano Tn axeon: A = Ao/n, O6nou:

Ao = TO PUNKOG KUPATOG TOU HOVOXPWHATIKOU (PWTOG OTO KEVO,
n = o OeikTng 01a8Aacng Tou UAIKoU.

AvTkaBioTwVTAg Ta ddOUEVA TOU NPoBARNATOC HAG NPOKUNTEL:

A
A=—2=2A
n

6107
S M =4.107"m

2

To ndog d Tou diagavouc uAikoU givar d = 8 cm = 8:102 m.
AlgipwvTtag To d JETO A Ba £XOUUE:
d 8107m

RRT SN 2-10° pnxm kdpoToc,.



ZATnHa 40

a. H oAikn evepyela €vOG nAekTpoviou, OTav KIVEITal OTIG OIAQOPEG
ENITPENOUEVEG TPOXIEG, OIVETAI Ao Tn OXEON:

El
E, =—
n
onou:
E; = - 13,6 eV n gvépyela ToOUu NAEKTPOVIOU MOU KIVEITAl TNV TPOXIA PE TN

MIKPOTEPN akTiva (n = 1),
N = 0 KUPIOG KBAVTIKOG apiBuoc.

AvTikaBioTwvTag TIC JIAPOPEC TIUEG TOU N BPIOKOUUE TNV EVEPYEID O KABE
gvepyelakn aralun. Eivar:

n=2=E,=E/2°=E,=E/4=E,=(-13,6eV)/4 =E, = -3,4eV
n=3=E;=E/3*=E;=E/9=E;=(-13,6eV)/9 = E; = -1,51 eV
n=4=E,=E/4=E,=E/16 = E;, = (-13,6 eV)/16 = E, = -0,85 eV

B. MNa va PeTanndnosl To NAEKTPOVIO Tou udpoyovou and Tnv Tpoxid oTnv
onoia Bpiokeral (n = 1) oTnVv TpoxId WE KUpPIO KBavTIkO apiBuo n = 3, Ba
NpENEl va anoppopnoel TOON €VEPYEId OON €ival n diapopd EVEPYEIAG
avapeoa OTIC EVEPYEIOKEC OTAOBUEC nou avTigToixoUv oTIG OUO auTeg
TpoxIEC. H diagopa auTn sivar:

AE = E; - E; = -1,51 eV - (-13,6 eV) = 12,09 eV

H apxikn KivnTikh evepyeia Tou cwpaTidiou (Ky = 13 eV) exel pyeiwbei kata
12,09 eV, AOyw TOU YEYOVOTOG OTI N EVEPYEIQ AUTA anoppoPnénke and To
AaTopo yia va YeTanndnosl anod Tnv Tpoxid JE n = 1 oTnv TpoxIia PYe n = 3.
Enopévwg n TEAIKN KIVNTIKA EvEpPYEIa Tou owloTIdiou K, Ba €ival ion pe:

Kp=Ki-AE=13eV-12,09eV =0,91 eV
Y. O1 duvaTeg ueTaBaceic Tou NAEKTpoviou anod Tn dIEyEPUEVN KATACGTAON

(n = 3) otnv onoia BpiokeTal otn BgpeAiwdn kataoraon (n = 1) ¢aivovTal
OTO NApaKATwW oxXNua.

Ex n=4
Ea ¢ n=3
E: n=

E-l 3 r n= l

0. AkTIVOBOAia PE TN PHEYAAUTEPN CUXVOTNTA EKNEPNETAI OTN PMETABAON:

n=3->n=1



Y1aTi avTioTOIXEl OTNV NEYaAUTEPN Olapopa EVEPYEIAG.
Qa csival:

Es - E; = hf = -1,51 - (-13,,6) = 6,63 ¢107* of =
= 12,09 eV = 6,63 ¢1073* of = (peTaTpénoups Ta eV oe Joule) =

= 12,091,610 =6,63¢ 103 e f=

¢ 12,091,610 . 1934410

=
6,63-107 6,63-107

= f~2,92¢ 10" Hz



