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®YZIKH MPOZANATOAIZMOY

OEMAA
2tcepwrtioelcA1-Ad vaypaete oTo TETPASLO oagTov aplBud TNGEPWTNONG KAL SITTAC TO YPAP A TIOU aVTLoTOLXEL
oTnv ETIAOYN 0Ag, N OTo{d CUPTIANPWVEL CWGOTA TNV NULTEAN T(POTACH.
A1. H évtaon tou pelpatog tou dlappeet eva nvio petaBaretal amo tnv Tun | otnv tn 2I. H nAektpeyeptikn
duvapn amo auTtemaywyn o avantuooeTal GTO TINVIo
a) eival peyaAltepn, av n HETABOAR TNG EvIaong Tou pevpatog yivel ypryopa.
B) dev e€aptdral and Tov XpoOvo, oTov oToio yivetal n JETABOAN AAAA HOVO Ao TNV apxlKi KAl TEAKH TIHA NG
€vtaong tou pevpartog.
y) e€aptatal amno TNV WHIKA avtiotaon Tou UTIAPXEL 0TO KUKAWMA.
8) e€aptdral and tnv Ny ou tpododotel To KUKAWHAL.

Movadeg 5
A2. Mwa pikpr odaipa TpookpoUlel EAACTIKA GTNV ETMEDN eTLPAVELA EVOC KATAKOpUdOU Toixou. Av n cdaipa
XTUTIROEL TTAQYLA OTNV eTiLdAvela, Tote
a) n opun tng dlatnpeitat.
B) N KvNTkA TNC evépyela dlatnpeital.
y) n taxutntd tng dlatnpeitat.
8) ol ywvieg mpoomtwong kat avakAaong dev sival iosc.

Movadec 5

A3. Hduvapun F mou aokei to payvntiko medio B p og nAektpiko doptio g mou kiveitat pe taxvtnta U €xel
a) tnv KatevBuvon Twv JUVAUIKWY YPapuwy, av TtpokeLltal yia Betikd ¢optio, kal avtiBetn, av mpokeLtal yia
apvnTKo.

B) Tn dlevBuvon Tng TaxvTnTag U.

y) dlevBuvon Tou oxnUaAtidel Pe TIC SUVAPIKEG YPAPHEG Ywvia ¢ pe N = ————

Blq|u

8) dlevBuvon kAaBetn oto emtinedo Tou opideTal amo 1o B kat Tnv taxvutnta U.

Movadeg5
A4, Ze pla e€QVAYKACHEVN KNXAVIKI TOAAVTWON TO TIAATOC TNC TAAAVTWONG
a) peTaBArAeTal, 60Tav JETABAAMETAL N CUXVOTNTA TOU JLEYEPTH.
B) Tapapével otabepo, otav HeTaBAMETAL N cuxvOTNTA TOU JlEYEPTN.
y) elvat ave&dptnto amno tn otabepd anocBeaong b.
8) eAaxlotomoleital oTnv Katdotacn GUVTOVIoHOoU.

Movadec 5

A5. Na xapaktnpioete TIC TPOTACELG TTOU akoAouBoUlv, ypadovtag oto teTpddld oag, dimAa oto ypduua TTou
avtlotolxel oe KABe Tpotacn, tn Aé€n Zwaotod, av n tpodtacn ivalt cwath, i tn Aé€n Adbog, av n tpotaon eivat
AavBacpévn.
a) Z0pdwva Pe TNV apxn tne emaMnAiag, otav os €va eAacTtiko peéco dladidovtal duo A eplocoTEPA KUPATA, TO
TAdTOoG TNG TaAdvTwong evog onueiou eival mavta ico pe to dBpolopa Twyv TAATWY Twyv dU0 KUPATWY TIoU
CUMBAMOULV.
B) H Apxn tng ABeBatotntag avadpepel OTL dev eival duvatov va JETPACOUHE TAUTOXPOVA KAl Th B€on KAl Tnv opun
EVOG owHATIBioL e ameploplotn akpifela.
y) 2e omowdnmnote Bepuokpacia kat av Ppioketal €va HPEAAV OWHA, EKTEUTIEL EVEPYEWA MHE Hopdn
NAEKTPOUAYVNTIKAG akTvoBoAiag oe 0Ao to dpAaoua Tnge.
8) Ta nAekTpopayvnTika KUpata eivat dlapnkn kupata.
€) To €pyo e€aywync dwTonAeKTpPOViwWY Ao TO HETAAMO NG KaBodou efaptdral amd TNV ouxvoTntad TNG
TtpooTIMTouCag aKTVOBOoALaG.

Movdadeg5



®PONTIZTHPIO MPOMYAAIA - PEBYMNO

©OEMAB
B1. Zwpa padag my = m KIVOUHEVO PE TAXUTNTA U, CUYKPOUETAL KEVIPIKA KAl TAAOTIKA e aKivnTo owpa paZag
mz =3 m. O Ady0C TNG KWVNTIKAC EVEPYELAC TOU CUCCWHATWHATOC TTPOC TNV APXLKH KWVNTIKA EVEPYELA TOU CWHATOC
m; eivat:
i) 12 i) 1/3 iii) 1/4

a) Na eTuAEEete TN ocwoTth andvinon.

Movadeg 2
B) Na dikatoAoyrioete tnv eTAoyn oag.

Movadeg 6
B2. Eykdpolo kUpa dtadidetal o€ vApa katd tn dtevBuvon Tou dova x ' X Tou ZxApatog 1. Ta dtadoxika onueia K,
A, M, N améxouv armo ta yeltovikd Toug artootacn A/4.

t=t,
X K N\ M N X
------------ 2 - - EEEE AT
-
U
Ixfnpa 1

Tn XpOVIKA oTLyun t1, TTou To KU £xeL 0N dladobei otnv teploxr) KN, to onpeio M Bpioketal otn 8€on loopportiag
Kal n TaxVuTnTd Tou Um eival apvnTikn, €xovtag ¢acn ¢om < Ppa.

Tn xpovikn otyun ty + 3T/2 1o oTyLdTUTIO TOU KUPAtog otny teploxr KN og Ttola amo Tig mapakdatw amnelkovioelg
TOU ZXAHATOG 2 AVTIOTOLXEL;

i) ii )

AT\ SRR SRR LA\ SRR 0. S S S L. LA X
X' x K
a) Na eTuAEEete TN ocwoTtn antdvtnon.
Movadeg 2
B) Na dikaltoAoyrioete tnv eTAoyn oag.
Movadec 6

B3. dwtovio apxikng evépyelag Eo okedddetal amod TPAKTIKWE aKivnTo NAEKTPOVIO, cUPdwVA PE TO pavopevo
Compton o ywvia ¢ = 60° wg Ttpog tnv apxikr dtevBuvon dladoong tou dwrtoviou. Metd tn okEdaon n evépyela
ToU okedalopevou pwTtoviou eival {on Pe TNV KIVNTIKN EVEPYELA TOU AvAKPOUOPEVOU NAekTpoviou. Av ¢ gival n
TaxVTNTA TOU GWTOC OTO KEVO KAl me n JAda Tou NAEKTPOVIOU, TOTE N ApXLKN EVEPYELA TOU dwToviou eival
i) Eo = mMe- c? ii)Ep=2-me-c? iii) Eo = 3-me- c?

a) Na ettiAé€ete TN ocwotn andvinon.

Movadeg 2
B) Na dlkaloAoyroeTe TNV TAOYH 0AG.

Movadeg 7

OEMAT

2T0 KUKAWMA TOU ZXAMATOC 3 TO TETPAYWVO ayWwyLHo cuppdtivo TAdiolo FAHZI, apeAntéag wHIKNAG avtiotaongc,
ExeL epBadov A =2-102 m?, artoteAeital aro N = 100 omeipec Kat BpiokeTal £€ OAOKARPOU HECA OE KATAKOPUGHO
OMOYEVEC HayvnTIKO Ttedio evtaong B, tou ormoiou ot HAYVNTIKEG YPAUMEG €X0UV pOopA amod KATW TPOG Ta TTavw.
To mMAaiclo pmopel va meplotpedetal yupw amo opllOVIIo VONTO Agova, O oTtolog JLEPXETAL Ao TA PECA TWV
TAsupwvV I'Z kat AH kat eivat KaBetog otig SUVAPLKEG YPAUHEG TOUL Ttediou.
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IXnua 3
Ta akpa tou mAalciou Bpiokovtal os smadn Pe Toug dAKTUAIoug Aq kat A,, ol ottoiol cuvdEovTal HECW EVOC
dlakoTtn (34) pe euBUYpPAPPO HETAALKO aywyo KA pnkouc £ = 1 m kat wHikAg avtiotacnc R =10 Q. O aywyog KA
elval otabepd otepewHEVOC, BplokeTal 0To KATaKOpUdo eMITTEDO Kal eival KABeTog oTov dfova TtEPLOTPOPC TOU
TAalciou.
MeTtagl Twv onpueiwv M Kat © Tou KUKAWHATOC UTIAPXEL Evag dlakotTng (32) Kat
Ml NAEKTPLKA TNy NAEKTIPEYEPTIKNG OUvaung E = 20 V kat apeAntéag B{T,}.
E0WTEPLKAG avtioTaonc. Apxikd ol dlakorteg (51) Kat (3,) ival avolktoi. 0,5
Me to mAaiolo va eival apxikd akivnto os oplloviia 6€on petaBAroupe tnv
aAyeBpPLKn TN tng évtacng B tou payvntikoV mediouv oe ocuvAptnon HE tov
XPOvo, oTtwe daivetal oto dumAavo dldypappa.
M. Na oxedlacete 1IN ypadlkn Tapdctacn TnNg amoAutng TWHAG TG ' '
NAEKTPEYEPTIKACG dUvauNg amd emaywyn TOoU avamtuoostal ota Akpa Tou 0 0,1 0,2 )
TAalciou o€ cuUVAPTNGON HE TO XPOVO YA TO XPOVIKO dldotnua amno 0 €wg 0,2 s.

b 4

Movadeg 8
AlaTnpwvTag Tnv €vtaon Tou payvntikol ediov otabepn kal ion pe B = 0,5 T, apxidoupue va tepLloTPEPOVHE TO
TAaiolo yUpw amo tov aéova eploTpodnc tou. Otav To TAaioLo ATtoKTRoeL oTabepn YWVLIOKH TaxUTNTa w = 50 -1t
rad/s, KAeivoupe Tov dlakorn (d4).
2. Na umtoAoyioste tn Beppodtnta Q ToU eKAVETAL OTOV AywYo KA og pla A pn eplotpodn Tou TAdLoiou.

Movadeg5
3. Na uttoAoyioeTe T0 TOCOOTO PETABOANC TNC EKAUOUEVNC BepudTnTag otov aywyo KA ava meplotpodn, av To
TAaiolo teplotpedoOTAV HE SITAACLA YWVLAKH TaxVTNTa.

Movadeg 6
>TO KAtakopudho eTtinedo, oTo omoio Bpioketal o aywyoc KA, TapdAnAa pe autov Kat o artdotacn d =2-102 m,
Exel otepewBel €vacg dAog euBUypappog aywyog XY peydAou PAKOUC TIou Jlappeetal amo pelpa otabepnc
évtaonc |1 =5 A. Kamola xpovikr otiyun avoiyoupe tov dlakottn (34) Kat tavtoxpova KAEiVouE Tov SlakoTth (J2).
4. Na oxedldoete 0to HECO TOU aywyoUu KA tn duvapn Ttou Tou ackei o aywyog XY Kal va UTIOAOYIoETE TO HETPO
ne.

Movadec 6
Na 6swpnoete otu
e 11> % 10 Kal OTtoU epdavidstal To T va PNV avtikataotadsi.
e To payvntiko medio Tou evBUypappou aywyoL XY dev emnpeddel TN PHAyvnTikh por Tou JlEpXetal and To
otpedopevo Aaiolo.
o To opoyEVEG payvnTiko Ttedio Tteplopidetal otV €KTaon ToU TAALGIoU.
e To oxnua dev eival uttd KAIPaka.

OEMAA

9
KukAlkn otedpavn palac M = 4 kg kat aktivag R = 8_ elval akivntn tavw o€ opoyevr doko padag ms = 1 kg kat
o

pRkoug £ =4 m. To Avw Akpo tng dokoU cuvdéetal Ye dpbpwon o KATakopudo ToiXo, EVW TO KATW AKPO TNG
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akoupTid o Agio opllovtio damedo oxnuatidovracg ywvia 6 pe auto, omou nud = 0,6 kat cuve = 0,8. H .oopportia
™ng otedavng e§aocdaiidetal amod Katakopudpo vAua Tou epdamtetal otn otedavn. To Avw AKPO TOU VAPATOG
ouvdéetal oe cwua 2, palag my = 1,5 kg, to omoio tocoppotei pe tn BonBela eAatnpiov otabepdag k = 60 N/m mtou
KpEUEeTAL amd opodr], OTWCE OTO TAPAKATW OXAHA. 2TO Avw AKPO TNg, KABetng otn doko, dlapetpou PZ tng
otedavng uTtapxeL VAIKO onpeio Z.

e e =
/I-’//////////////.////_I'./_/l/’/'/’/r/'////

A1. Na deigete OTL N empnkuvon tou eAatnpiou eivat 0,5 m.

Movadecg 6
Tn XpoVIKA atypdn to = 0 kOBoupe to vApa. H oteddvn apxidet va kuAistal xwpig va oAdicBaivel e otaBepr| ywviakn
ETILTAXUVON, EVW TO X1 EKTEAEL ATAR appovikn TaAdviwon otabepdg D = k.
A2. a) Tn xpovikn otydn ti, otav n taxvtnta tou onueiou Z pndeviotel ya devtepn dopd, va UTTOAOYICETE TN
HETATOTILON TOU KEVTPOU palag tng otedavng (Hovadeg 3).
B) Avts =1,5s, va uttoAoyioete 10 HETPO TNC TAXUTNTAC TWVY ONPEIWV TNE TIEPLPEPELAG TNG oTEPAVNC, N ATTOCTACN
TWwyV oTtoiwyv amo tn doko sivatl ion pe Tnv aktiva tng otedpdvng (Hovdadecg 4).

Movadeg 7

A3. Na uttoAoyioeTe To £pyo TNE SUVAUNG TOU EAATNPIOU YIa TO XPOVIKO Slaotnua amod to £we ty. Aivetat ott V40 =
21.
Movdadeg 6

A4. Na oxedldoete tn ypadIkn TapAoTach Tou HETPOU TN dUVAUNG F mou dOExeTal N doKOC ato To 0pLlOVTIOo
ddmnedo og cuvAPTNON PE TNV amdoTacn X Tou chpeiou emtadng tng oteddvng Ye Tnv doko amod tnv apxikn 6€on
TOoUL onpeiou P kat gExpLx =3 m.

Movadeg 6
Na Bswpnoete otL
¢ OAa Ta cwpata tne dtataéng Bpiokovtal oto idlo Katakopudo eminedo.
eg=10m/s?
e To oxnpua dev eival uTto KAIpaKa.

AKOAOYOEI NMINAKAZ AEAOMENQN KAI TYNQN



®PONTIZTHPIO MPOMYAAIA - PEBYMNO

DYIIKH I AYKEIOY NINAKAZ AEAOMENCN KAI TYTICON
DYZIIKEL ETADEPEL KAl NAPANONTEL METATPONHE

Mala mpwroviou, me=1,67-10"" kg Doptio niextpoviow (andiutn npr), e=1,6 -10™C
Mdala vetpovion, m.=1,67 - 107 kg Hiextpoviofidht, 1eV=16 -10-%%)
Maln nhextpoviou, mMe=9,11- 10-* kg Tayltnta tou dwtde, © =3 - 108m/s

Eredyuvan Adyw ¢ Bapltntag kovid otnv emddvewn e Mne, g=9,8 m)fs?
HAexTpLkr ataBepd, k=1/dne=9-10° N-m*/C?

Frafepd noyrdapuas EAEnG, G=6,67-10  m®/kg-5*

Mayvitier) SlmepatdTnta Tow Kevol, pe=4m - 107"Whb/Am = 4m - 107 ([Tm/A)
FroBepd tou Planck, h=56,63.10* ) = 4,14.10'* av-g

he=12,4210" el - m=12,42-10" eV - 10" nm=1242eV - nm = 1200eV - nm

NPOSEMATA MONAAON MEQMETPIA -TPITONOMETPIA OPEOTONIO TPINMNG
- METPHIHZ Eppoabin mapodinioypdppou: A=8u a b
107 — tera(T) : nud=—, ouvi=—
MNeplyetpos kikhou: C=2nr ' c c
107 — mea (G
gga (G) Eppabéy kOKhou: A=nr _a
10° — mega (M) _ apd="
: Eppadiv odaipac: A=dnr®
1r — klo (k) =+
10° — centi(c) Oykog adalpac: | =%,wH £
3 21 a
10~ — mlhi (m} Mirikog Téiou kikhou s=r &
10° — mucro {p) = "
10" — nano (n) nua + = Emw{#)w:{%?]
107 — pico (p)
MOMNAAET, TYMBOMNA UéTpa, m xeptl, Hz ouh, NAEKTpOVIOBOAT, 2V
yhdypappo, kg Teoha, T wioltow, M kEMBY, K
SEUTEPOMETITO, S EvplL H Bokr, W Bart, W
apmnep, A og, £ wouhopn, C aktivia, rad
TRPIMNOMETPIKOI APIEGMOI
& 0" 30* ar 45" 53" 60" 90"
e 0 1/2 3/5 '\E.."'::’- 4/5 -.lr?TfE 1
ouvi 1 -JE,-"E 4/5 '\.E,."'E 3/5 1/2 0
e ] -J'E-,.-" 3 /4 1 4/3 '\IE -
KPOYZEIZ- MHXANIKH ITEPEOY IOMATOZL HAEKTPOMATINHTIZMOZ- HAEKTPOMAINHTIKA KYMATA
U=tptot U TEYUTIT F i, = Bdemavd A eupabdv
. E=— ) . ; i
1 x: BEan . 8: payvnrikd nedio
rY=x,+ur+ 5 at’ AxpETOmomLn q F qur|!"}’T"l"lllrjI g pey vk por
. . o EMUTayuvon _ ﬁ E: nAektpled meblo,
Ut = Uy + 2ahx m: pilo dt F = Bl nugp HEA
i — P opun I u I F: &0vapn
= #U‘, F: Buwapn f=—= F= 2—"#" g: NAEKTPLES
i, + m, Tea: TPLBA R T doprio
2m ahloBrong [= £ Ecn: HEA md
e — p:ouvTERETTAC R, E_=Bul Enaywyr
1 : g W db I: NAEKTPLES pELUT
N: kdBern V=— E_=-N—=X v: Buadopd
Sy i dt BUVEL LKL
R,=R +R,+R, E =—Li W: épyo
K KivnTier T dt R: avrlotoan
EVEDYELD
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EF = mi = —F
at
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K =—my
2

s: 1oko ) 11 1 2 £ A a: pAkog A
SudarnpLa e = A + ra * 3 L=y 3 A andoteon
Qg KEVTpopdhoc wl : 3 Egur: HEA amd
ETULTAyLVaN i = 1 LIz QUTEMQWY
A r: aktiva R= L 2 U evpyeLa poyv.
@k YVLEKT P A c=Af neélou
o0 TN T i, IAF E Roa: OMKH
8: ywvia AB=-—L—nub B =c avtloroan
I: neplobog drr o e
[ ouyvdtnra E=F J‘.Fﬂzﬂ'{i _£} avtlotaan
Uem: TORUTATO B p 21 s T A | L: ouvceheatdc
KEVTpOU pdlag R F x| ouUTEROYWYAC
Cyus’ PLOVLEET] dr B= ‘E'.qu#zﬂ?_ j} T: neploSog
ETILTAY LV Dok T | A: pfikoc kiparog
Qe ETTdEYUVOn | B = My i aKTiv
KEVTOL e dar ATAaTaT
T pomf n: aplBuoc
i, d: pfxoc q EBAY auvf = -”.:,‘F._m OTELDWV Vi
andoteon povaba prikouc
L owpodopuy | =10 N: apiBuig
N OMELDW
o= w: Tl T Ta
B, ¢ puwia
L Oy T
SLAMEPOTATHTR
C: TayUTATE druTde

TAMANTOIEIE KAl MHXANIKA KYMATA

ENAAAAZTOMEND PEYMA

x=Anuwt+p)
v=wAou{wi+p)
o=-urAnu{wi+p)
F=-Dx

1 _ .,
O==0Dx

2
u=A f
F=-bu

A=Ae™

X
—_— 2._ —_t—
V= Ay T(T+,J_}

2rx

¥ = ZAgU Y ——py—

A

Az mhiitog

W Gnopdkpuvon, Béan
w: TayoTnTa

a: EMITayuwon

Gk Yuviakn auwaTnTo
@ apyukr dban

[ ouyvdtna

O: oraBepd emavadopdc
T neploboc

b: oraBepd andofeong
Arprikoc kOpoTog

T meplofog

U BuwEpiike EVEPYELE
V¥ EMop&KpUVen

U=\ et
V=NBwA
F= (et )

L Oy i Tiéon

V- mAdmoc tdong

I: otypalo peduo
I: MAGTOC PELUOTOL
Tev: evEpyaC EvToan
VEv: EVEpYOC Tdan
P: Méon wnyig

B Eruypala woyug
T'meplodoc

R: evriotoon

W evEpyewa ni. pel Lot
N: apBudc onewpuw

ITOIXEIA KBANTOMHXANIKHE

Ama T=0T0E

E=M=pc , p=

K=hf-©

c=Af

| B

A'-A —i{l — V)
mc

i
Ap Axz
T

Z|w|‘a'v -1

h
AEALz2—

2

T: Bepuokpaolo

E: evEpyELd

p: opun

C: Ty UTATE deu T
f: ouyvdTnra

x: BEan

K KTk eEvEpyeLd

ALpf Ko KOUGTOE

g2 Yoo

b xpovog

@ Epyo eEmywyrig

A efefavdrnooe

W KU LT L DT o
V' AyKos




