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Tpéfinpa 2.10
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Tlp6Pinua 3.11

To oyrua Seiyvet pia weprodikn ddvaun Fucoswr wov dpa nave ot pia udla My
omoia amoteiel péPog evdg amkov appovikoy TaAavrwtd pe Suokapyia K kat m
omoia cuvvdéetar pe ua pala m pécw evog eratnpiov pe otabepd 5. Av 0Aieg ot
Tahavi(oelg yivovial katd unikog Touv Gfova tov x, o0eifte 6Tt N cuvbikm ywa va
napapével 1 M akivnn eival @ =s/m. (Autd eival pa anhy exdoys e apyic
¢ anéofeong avemBiuntov Talavidoewv pe TN YpHion Uikprg uatag).
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B. NA AYGOYN OI ATKHEEIZ (Na napadidovrar 2-3 acxiesig ava spoopdoa)

6) Eva pakpl euBuUypaupe @pdyupa, HARkoug L=2km, eivat
KATAOKEUQOUEVO. and OMOYEVEG UALKO Kal éxel oraBepn diatoun.
E{vaL Bepelrelwpévo e BUo cuunaveig Bpaxwdeiq ualsq A, B Ka t
6exoua0rs 6T L mpooopoldlel KUE pLa : '
OHOYEVNH, TeAei{wg EAAUTLKA XOP3SA.

(a) MNota eivat n mMto YEVIKA HLOPON
oTdctlpou kUpatog mou pnopel va
avantuxB8el ogto @pdvyua; (8) YmoBé-
Tovtag O6TL Ta dxkpa A kat B Tou
ppdyHaTtoqg mapapévouv mavrTa _akiAdvnta, <=
untoAovi{ote (oe km) Ta emiTpenduEVa {.
HAKN KUpAaTog TwY OTACLUWY KUUATWV -
nou avantdooovrtal oto ¢pdavyua. (vy) Me rn BonGELQ Karakknxmv
mivdkev, Bplokoupe ATL n TaxuTnrta 3Ldd300ng eYKAPTLWYV KUpdTwY
oTo ¢pdvua ei{vat 500ms-', Tloleq eivalL oL EMLTPENMSHEVES
guxvotnteg (oge Hz) eykdpolLag TAAdAVTwaong Tou ¢pdyuatog;

7) To nAekTpdvio evdg atduou H meplypdpeTtal
HE Tn BonBeia evdg uAtkoU kUpATog Katd

de Broglie, mou £€xeg. pAKOg kKUuatoc A=h/p

(p gelval n opunl Tou niekTpoviou kat h n
otaBepd ‘Tou Planck). Aegei{fTe &6TL n ocuvBrikn
oXNUATLopol "OTACLHWY UANLKWY KUpdTwv' péca
0TCc dTtopo H Logoduvauei{ ME TN CUVEAKN KBA-
vTwong L=rh tou Bohr! (L eival n OTPOPOPUA
Tou nAektpoviou, o n ei{va. axképalrog kat fi=h/2n. ENOUEVWG,
DeELETE OTL TO NAEKTPAViIC Tou atopou H umnopel va BpeBel uwdédvo e
OPLOUEVEG "eMLTPeENSUEVEG KBAVTLKEG "TPoXLEQ", HE aKTIVEQG
rn=n?hz/me2 (m,e eival n pdla kKat To QOPTI{O TOU NAekTpoviou).

8) XaAuBd.vn vYEpupa HAKOUG 1 Km MPOCOUOLAZEL HE N L5aVLKﬁ‘
U
xXopdn TG onoiag n axéorn Staonmopdg E£XEL TN HOPYPN W= Ueok+ — k2
n
énou Uo=400m/s. Av n Yépupa ATaAv .
TéAELa €AacTikA, Ba eixaue u’=0. NV B
Fevikd, np otaBepd u’ efaptdrat and :
TNV KATaoOKEUN Tng vépupag.a) AexBeiTe
6Tt Ta dkpa A kal B tng véopupag eivat
akAdvnta Kal Bpeite (oge XLALSUeETpPA)
Ta EMLTPENSUEVA UAKN KUMATOG Twv
eEYKdpoilwv oTdoluwv kKupdtwy mou avantdgoovrat oIn YEpupa. B8) Me
™n B8onBeia Tng Soouévng cxécnq SiLacnopdg, EKPPACTE TLG
EMLTPENOUEVEG CUXVATNTER sYKachqq Taldviwong ITng yswupaq gav
guUVapTAOELg TNng orabBepdg u’

9) OuHoYeEVNG XOPSA YPAUULKAG TMUKVATNTAC Po KAl UAKoug 1 eivat
OTEPEWHEVN oTa dud TNg dkpa kat teiverai He ddvapn Te.



©

Q

AToHaKkpUVOUHE TO HECO Tng Xopdng
EYKAPOLA KATA h KAt Tnv AaQAVOUlE
HETA eAgUBeEpPN TN XPOVLIKA aTiyuln t=0.

LASTR

" ®

Na 8pefBouUv Ta MAATN Twy KAVOV LKAV
TPpdnwy TaAdvtwang mou cupBdiouv aTnv f= Z
kivnon t™ng xopdng. (Yndédel En: avanTUETe

Katd Fourier Tnv ¢(x,t) via t=0).
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10) EUKaumTNn XOpdn HUAKOUG L KAl YPAUMLKAG mMukvadTNTag Po EXEL
gTtaBepd dkpa kat Ttei{veral pe Tdom To. H xopdn SiLeyeipeTal amnd .
TV npepld XTUumwvTag Tnv octo HETO KE éva opupi. Av Jextoulus
OTL akaptaia €va pLkpd UNKOg a OTO KEVTPO Tng xXopdAg anokta
apx Lk TaxuTnta Ue (t=0), va UMOAOYLATOUV a) Ta mAdTn TWv
apHov LK@V mou CUHBAAAouv gTtnv Kivnan tng Yopdng kat b) n
EVEPYELAQ TOU n-ogTtou tpdnou Taidvtwong. Y) Av a=L/10 va
UTOAOY (TETE TOV aAp(BUS N TwV apHOV LKAV mou nailouv
anoeacioTiko PSA0 oTnv K{ivnon Tng xopdnig. &) Aeifte oTL ©
apLBudg autdg n elval avrtioTpdpwg avdAoyog Tou a.

(Ynoéde tEn: Mpddte Tnv ékppacn yla Tn YEVLIKAH Kivnon Tng xopdng
yia t>0 Kal epapudoTe TLG APXLKEG CQUVENKESG).

11) BpelTe Toug oxnuaTiouolg Kat TLg ouxvdTnTeEg Twv TPLAV
MPOTWV TPOMwV evyKdpaiLag tairdvrwong piag cuvexolg Xopdng ue
Tdon To, MUKVATNTA pPe kGl WAKOG L, WE TNV optaky guvenikn 6Tl
Kat Ta dUo axpa eival siegvBepa (Ta dkpa eival ouvdedepéva UEe
Kpl{kQug MoU YALOTpouv xwpig TPLBA YUpw and dlo pdBdoug).
AelETe OTL 0 xaunidtepog TPAMOG mapoucLdlel To 1diraliTepo
XAPAKTNPLOTLKO va €Xel AMELPO UNKOG KUMATOG Kal guyxvéetnTta
HNdEv. Ze aAUTOV Tov TPomo n Xopdn ueTatonilcstail He opoLduopyn
. Taxdtnta.

12) AUagTe tnv doknon 1.26 tou PAIN.

13) Evag vpauuLlkdg appovikdg TaAavtwTtnhg ue pdla m kat “orabepd
gehatnpiou” k dieveipetal oe gEavaykaguéveg Taiaviwoetirg and tnv
apuovikn ddvaun F(t)=Focoswt (Fo,w oTabBepéc). AéxeraL eniaong
uia duvaun avrtigraong avdioyn Tng tTaxuTntdg Tou, dnA.
Fave=-MI'x (T oTaBepd). Ae{fTe 4TL OL TAAAVIWOELG MOVLUNG
KaTAoTaoNnNg NMOoU EKTEAE! O TAAAVTWTNG EXQUV TN UOP®H
x(t)=Aaps(w)sinwt+Ae: (w)coswt, mMpocdiLop{cTe Ta WAATN Aabs (w),
Aei (w) KU mMapacTACTE Ta YPaA®lkd gav CuvapTACJELG TNG aguyxvdtntag
w Tng diteveipougag Suvaung. Bpeite eniong Tn UEON XPOV LKA
TLUA TNG 1oxUog mou anoppo®del autdg © TAAAVIWTINAG
[<P>=7/2LOFOAabs (w)].

/I . . i . .
14) IZTto cdotnua Twv 800 OUlEUYHUEVWY EKKPEHWV Tou gxnuartog,
BewpoUNE TO EKKPEUEG a cav "elcodo”"gTnv omnotia awapuéQETQL n

apuoVv ik eEwTep itk duvaun F(t)=Focoswt.
To ekkpepéqg b BewpeitalL ogav "egfodog”,
™ng omoiag pag evdiLa@épel n OYXETLKA
andékplon Yo /Pa. AUEARCTE TNV
anécBeon OTnV Kivnon Twv EKKPEUOV Kat

‘ Wb w22-w12 -
de(ETe OTL: — = , Onmou wit<wz ei{vat ol

Ya w12+4+w22-2w2

ouxvOeTnTeg Twv dUO Kavovikdv TPSnwy Tardviwong Tou oUCTAMATOC
TWV EKKPEUWY. ZIxedildote tnv andkpian Ys/Ya cav cuvdptnon tng
gu¥v?anqq W TNG efwTepikAc duvaung (B8A. kat mMpoBA. 3.10 Tou
AIN).




18) Mia ypaupikn SLdTeEn culsUYpévev EKKPeEuGvV SlavyelpeTal ato

z=0 UE pla appovikn dlvaun mapdAAniAn mpog tn didTtafn kat

guxvaeTnTag w ULKPOTEPNG amd Tnv s e I e T o

XAUNATL CUXVATNTA AMOKOMmRg. To f ' '

guaTnHA el{val OTEPEWHEVO OTO : :

z=L gz éva axAdévnrto Toixo. 7 : .

- S, S, S

@-KZ_.g-Kklg-~k(L=-2) S <

AelgTe O67TL av W(z,t)=Agcoswt
gto z=0, TOTe W(z,t)=A(@)coswt ue

A(zZ)=Ac dncu K n otuBepd efacBeviocgewg TOU
{1-e-2kL

OUCTAKMATOG. ZINUELOOTE &T! dTay L->co TtoTe A(zZ)->Ace~kZ,

SNAN

SANNANNNN
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17) YnoBEate- &TL n (ovdapapa apxilet amdtoua and éva alvopo
CTO omo{o n guxvéTnTa AMOKOMAG Ve YLd TLG TAAQVIWOELG
nAdopatog aufdvel andtopa ané undév ge 20 MHz. YmoloylaTe To
pnkog efacBevicewg & Tou MAGTOUS PAdLOPWV LKOV KURATwY AM
cuxvdtntag 1000 KHz . (Amdvtnon: &x~2,5m, avefdpTtntn ™™g VvV TWLV
AM av v<<vp.
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