OYXIKH ITPOXANATOAIZMOY I'" AYKEIOY
OEMA A

2116 epwtnocic A1-A4 va ypayete 010 TETPGS10 oag 1oV aplBuo t¢ epwdTNONG Kat SimAa to
YP&UpQ TOL aVTIOTOLXEL 0TV €MIAOyN 0AG, N OMOIX OWOTH TNV NUITEAN TPOTA D).

Al. Eva ocbvotnpa eAatnpiov — copatog ektelel e§avayKaopevn TaAGVT®OOT.
H ovyxvétnta taAdvtoong tov cuotnpatog Ba petafAnbei, edv petafaiiovpe
a) tn otabepa anocfeong b.

B) Tn cuvxvotTnTa TNG €EMTEPIKTG EPLOSIKNG SVLVAUNG.

y) T otabepd tov eAatnpiov.

§) i pala Tov cOPATOG.

Movadeg 5
A2. Ta NAEKTPOHAYVNTIKG KOHATH ST|HLOUPYOVVTIAL KT
a) éva otabepd nAekTpiko medio 1 otabepd payvnTiko nedio.
B) axkivnta goprtia.
Y) ¢opTia mTOL KIvoUVTOl e oTaBepn TaxdTNTA.
8) poptia mov emtayvvovTal.

Movadeg 5
A3. EvBOypappog peELHATOQOPOG Ay®YOG HEYARAOL UNKOULG €ival
K&Betog oto eminedo tng oeAidag Kol StappéeTal amd GLYVEC - §’1'
l’]}\Sl'(TleO pevpa évtaong I pe pop& amo TovV avayvaoTn Tpog TN | B4® A -
oeAida. (R)=mmmmmmmmt Ba
Y10 onpeio A TOL OXNHOTOG, T €VINCT TOL HOYVNTIKOL mediov —
Tou SnNMIoLpYEiITAHl MG TOV AY®OYO OUTO TMOPLOTAVETAL HE TO B2
dtavuvopa:

a) B, B) B, Y) B; 8) B,
Movadeg 5

A4. TTolo amd ta MAPAKAT® YPAENHATA OMEIKOVI(EL TA QAOPATA €KMOMUTNG S00 pEAAVQOV
OWPATOV, pe anoAvteg Beppokpaocieg Ty kot Ty pe T,>Ty;

Al o A B. S s
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a) A B) B y) T 8) A
Movadeg 5

A5. Na yapaktnpioete Ti¢ mpotdoeig mov akoAovBovv, ypadpovtag ato TeTpddid oag, SimAa ato
ypaupa mov aviiotoixel o kable npotaon, ™ AéEn Xwoto, av n npotaon €ivat cwoth, 4 1N
AéEn AaBog, av n mpotaon eivat AavOaouévn.

a) XNV MAACGTIKY] KPpOUOoT Slatnpeital N PNYavikn €VEPYELX TOU CLOTAHATOG TOV COHAT®V
TIOL GLYKpoOVOVTAL.

B) Kabohg ta apoptioép evdg aLTOKIVITOL MAAL®VOLY Kal @Beipovtal, 1 otabepd anoofeong
b eAaTT®VETAL KOl 6TAV TO ALTOKIVITO MEPVA QMO €va EEOYKWHUAX TOL SpOHOL, | TAAGVTI®OT
TOL ALTOKIVITOL SlapKel MTEPLOTOTEPO.

y) Katd mn ocvpfoAn dVo kKupdtwv, and odyxpoveg mnyég, mov Stadidovial otnv eMi@avelx
VYpOU, TX ONUELN TOL TAAAVTIOVOVTAL HE HEYLOTO MAATOC, €XOVV ATMOCTACELG I'1 KL I'2 OTO TLG
TINYEG, MOV S1AQPEPOVY HETAED TOLE KATA OXKEPALO TOAAATAKGLO TOV PNKOULG KOPATOG A.

§) O vopog tov Ampere 10XV€EL KAL Y10 PEVHATH HETABANTAG EVTIAOTG.

€) Eva apmepopetpo, ovvoedepévo o€ KUKAQPO EVAAAACOOPEVOL PeVHATOG, SEiYVEL TO
nA&tog I Tov evaAAaocOpEVOL PEVPATOG.

Movadeg 5
OEMA B

B1. To dkpo O ypappikoV, opoyevong, EAAOTIKOD HECOL TOV
ekteivetal katd v dievbBuvon tov nuiaéova Ox apyilel, A(P(I'Eld)
XPOVIKI oTiypun t=0, va TOAGVIOVETOlL OVHP®VA HE TNV
eflowon y=A nupot, Kot dnplovpyeital eyKAPOl0 apHOVIKO 4t
KOpO.

H ypagikn mapdotaon g @dong tng TAAAVIOONG TV
onpeiwv 10V HEGOVL, TN XPOVIKN OTIYUT t1=2 S, 0€ GLVAPTNOT
pe tn Béon x, gaivetal oto SitmAavd Staypappa.

Tn xpovikn otypn t,=2,5 s ta onpeia tng xopdng movu 0 4 x(m)
Bplokovtal oe akpaia BEan tng Tpoxldg Tovg givat:
i. 5 ii. 4 iii. 10
a) Na emAé€ete T 00OTN andvinon.
Movadeg 2
B) Na SikatoAoynoete tnv emAoyn 0ag.
Movadeg 6

B2. Y& OvOKELN HEAETNG TOU QWOTONAEKTPLKOD QALVOHEVOL, HOVOXPWHATIKN akTivofoAia
MPOCTiNTEL 0TV em@avela ¢ KabBodov. H ocvyvétnta katw@Aiov, yla to pETAAAO TNG
kaBodov, eival ion pe f;.

Av n ovyvomnta tng mpocomnintovoag oktivofoAiag eivar f,=3 f;, tdé1e T nNAekTpoOvViK
efepyopeva amd tnv kKaBodo HOALG TOL KATAQEPVOLV va @TAOOLV oTnv Gvodo. H taon
amokomnng V, gival ion pe



Chfy o2 3R[

a) Na emAé€ete TN 0ot andvinon.

Movadeg 2
B) Na dikatoAoynoete tnv emAoyrn oag.

Movadeg 6
B3. Xto ¢@aocpatoypa@o Ha&lag ]
(Bainbridge) tou  8SimAavov PLTOYPUQIKT] ®© 0 ©

OXNHOTOG, AEMTH S€0HN 1OVIWV TTAGKQ >
€VOG YNHUIKOL oTolyxelov, TOUL
amoteAeital amo 600 100TOTA,

S1épyetal amo eiAtpo :®|

+ + + +

®

TAYXLTATOV, OTOL GLVUTAPYOLV mnyn
OHOYEVEG NAEKTPLKO nedio 1OVTWV

évtaong  E  Kal  OPOYEVEG CD_________,E,____: .,_:'_}9_,____5_________%‘
payvnTiké nedio évtaong B, pe :_} N v
@Op& AMO TOV AVAYVAOOTI TIPOG . B E .

N oeAida, kKabBeta petadd TOULC. :@:i N A R A \®:

Mepikd oamd Ta 16via  Sev S, S,- - - - my
EKTPEMOVTAL KOl  ovveyi(ovv
QVEMNPENACTH TNV TOopeia TOULG dl

HéTO OTO QIATPO TAXLTAT®V. m,

a) To pétpo TG TaXOTNTAC TOV 1OVI®V OV S€V EKTPEMOVTAL €ival 100 [E

o . _E L
1. V=— 1. V=— 111.0=
E B, 2B,

Na emAééete T owotn anavinon (Movada 1) kat va tnv attioAoynoete (Movadeg 2).
Movadeg 3

LTN CGUVEXELX TK LOVTA OVTA ELCEPYXOVTIAL GE TMEPLOXT] OPHOYEVOULG HAYVNTIKOV mediov €VTaong
B, pe @op& amo Tn oeAlda mpog Tov avayvwoTtn. L1o medio avto S1aypA@PouV NUIKLKALKEG
TPOYX1EG KOl MEPTOLV OE QMOTOYPAPIKN MAAKA, A@NVOVIAG &€ avutn 600 ixyvn mov améyovv
peta&v tovg anootaon d.

B) H Stapopd padlag Tov 100TOM®OV TOL oTolXelov mov amoteAovv 1N S€opun eival ton pe

: dB,B,q y 2B,B,q dB,B,q
i. = ii. Am=—"— iii. Am=——"—
2F E E
Na emiAééete T owoty anavinon (Movadeg 1) kat va tnv attioloynoete (Movadeg 5).
Movadeg 6 @3 5 y ®§)§
: ot F
@EMA T P o 1 b
21N S14taén Tov SIMAAVOD OXAPATOG Ol KATAKOPLPOL = 1 :
petaAAikol ayeyoi xx', vy, apeAntéac opwkne DB __| ¥ ______l.. B :
aviiotaong eivar otepewpévol  oe  0opllOVTLO Al——tooo00—A T
HOVWOTIKO Samedo. AvApecsa 0T ONHEIx TOLG A Kal x| L y’

HOVWTIKSO SATTEdO



I' éxe1 ovvdebel 16aviko mnvio pe ovvteAeotn avtenaywyng L=0,5 H. MetaAlikn pafdog ZH
pnkovg [=1 m, p&lag m=0,5 kg ka1 @wpikng aviiotaong R=1 Q éxel ta dkpa TNG MAV®O GTOLG
KOATOAKOPLPOLG ay®wyoug, eival kKaBetn oe avtovg Kol pmopel va Kiveltal xopig tpifeg. Xto
péoov ¢ p&PSov Kal KGBeta oe avth aokeitar KATGAANAT 8Ovapun F pe QmOTEAEOHA T
paBdog ZH va Kiveital mpog To MAVE MAPAPEVOVTIAG OVVEXDG 0plL{OVTIN. TNV TEPLOXT OV
Kiveital n paBdog ZH vrapyet opll{OVTIO OHOYEVEG HAYVNTIKO Tedio éviaong B Kal péTpov
B=1 Ta, tov omoiov o1 SLUVAHIKEG YPAUHEG €XOLV POPA ATIO TOV XVAYVAOGTN TIPOG TN oeAida.

To nnvio Bpioketal ¢§® and 10 opoyeveéG payvnTiko medio oto omoio Kiveital o aywyog ZH.
Noyow tng kivnong g papdov o Bpoxog ZATHZ Srappéetal amod pevPA, TOL OMOiov N €viaon
olvetal ano tn oxéon i= 2t (SI) omov t o xpoOvog, HE OP& OMW®G QLT TOL EXAIVETAL GTO
oXNHa.

I'l. Na oxedidoete Tn ypA@IKN MTApAOTACT TNG €VIAOCNG TOL PEVHATOG GE GUVAPTNOT HE TO
Xpovo i-t oge opBoywvio cvotnua afdéveov (Movadeg 2) kat va vmoAloyicete 1o pLOpO

A
pHeTaoANG A_i NG €viaong tov pevpatog (Movadeg 2).
Na vmoAoyicete 10 @optio MovL S1EpYETAl AMO Hict SIATOPT] TOU KUKA®HUOATOG GTO XPOVIKO
dtaotnpa ano t=0 s éwg t=2 s (Movadeg 3).

Movadeg 7

I'2. Na oyxedidoete Tnv moAikotnta tng HEA and avtenaywyn oto mnvio (Movéadeg 2) kat va
vnoAoyloete TNV anoAvtn Tipn avtng (Movadeg 2).

Movadeg 4

I'3. Na vmoAoyicete 1o pPETPO TNG TaXVTNTAG NG p&Bfdov ZH o cvvapinon pe tov xpovo
L-t.

Movadeg 6
I'4. Tn xpovikn OTIYPNn t1=2 s va vmoAoyioeTe:
a) To pétpo tng Suvapng F (Movadeg 4).

B) Tov puvBpo pe tov omoio mpoo@épetal eveépyela amo tn SVVAUT 010 KUKAWpX (Movadeg
2).

y) Tov puvBud pe tov omoio amoBnkeveTal evépyelax OTO HAYVNTIKO medio touv mnviov
(Movaédeg 2).

Movadeg 8
OEMA A

Yt Stataén Tou MAPOKAT®W OXNHATOG @aivetal évag (vyog mov pTopeEl va xpnoiponoinBetl
yla TN HETPNON TNG EVIAONG EVOG OHOYEVODG PayvnTIKoL mediov.
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KATakopL@o otéAexog OZ tov {uyoL eival otnplypévo oe opllovTio SAMESO. TNV KOPLON
ToL €xel apBpwbel oprlovtia opoyevhg pafdog AT oto pécov tng O. Amo 10 dkpo A NG
paBéov AT avaptatol pe tn Ponbeia afapodg Kat pn €KTATOV KATOKOPLOOL HOVOTIKOD
viipatog (1), To omoio ocuvééetal oto péoov A tng mAgvpag KA, éva TeETpAY®OVO CLUPHATIVO
Kol afapég mAaiocrto KAMN, nAevpdg o= 0,8 m Kal OLUVOAIKNG WHIKNG avtiotaong R=2 Q.
Yt1o mAaiolo vrapyel mnyn nAektpeyeptikng dSuvapung (HEA) E=30 V, apeAnTéag e0WOTEPIKNG
avtioTaong Kal apeAnNTéovg fapoug.

To mAaiolo 1ooppomel oe KatakOpv@o eminedo kKal PplokeTal HeEPIK®G PEda o€ 0pllOVTLO
OHOYEVEG pHayvnTIKO medio évtaong B tou omoiov ol SUVAHIKEG Ypappég eival kGBeteg ato
enimedo tov MAX1IGioL pE Qopd amo T COEALSA TPOG TOV AVAYVAOOT|.

Me affapég Kal pn eKtato vijpa (2) éxovpe ovvdeoel to akpo I' tng pafdov pe copa X, palog
m;=3 kg 1o omoio 10oppomei oe Aeio kekALpévo eminedo yoviag kAioewg =37°. H d§1evBuvon
TOL VIHOTOG elval map&AANAN TpOG T0 KEKALPEVO emimedo.

Y10 KekKAlpévo eminedo 1ooppomnel Kol cOpax L, pafag m= 1 kg, depévo oto eAevBepo dkpo
16avikob eAatnpiov otabepdg k= 100 N/m tov omoiov o &&ovag eival map&AAnAog oTo
KekALpevo eminedo. To aAAo akpo tov eAatnpiov eival otepe@pévo akAdvnta otn fdon tov
KeKALpEvoy egmnédov. OAa 1a copata Tng Otdtadng 1coppomovv 010 1610 KATAKOPLEOO
eninedo.

Al. Na vmoAoyicete 1o pétpo tn¢g Svvapung mov aokel 1o vijpa (1) oto axkpo A g pafdov.

Movadeg 4
A2. Na vmoAoyioete 1o pétpo B tng éviaong tov payvntikoL mediov.

Movadeg 4
MeTaklvoOpe TO OOPA Xy mpog Tn B&on Tov KEKALPHEVOL €MIMESOV KATK dZ%m KOl TO

ovykpatovpe oe autn tn 0éomn. Kofovpe 1o vApa (2), kot v 161 OTIYHT] QXQTVOLUE
eAevBepo va KivnBel mpog Ta MAvew 0to COPA Xr. To cOPA X; EKTEADVTAC ATTAT APHOVIKN
TaAGvtoon pe D=k, mepvovtag yla mpotn @opd ano tn Béon 1ooppomiag Tov cuykpoveTal
HETOMIKA KOl TAACTIKA HE TO COUQ X.

A3. Na amodeifete OTL TO CUCOWHATOHA APETM®G HETA TNV MAKCTIKI KpOVOT AKlVNTOTOLlELTAL
oTypaia.

Movadeg 7

A4. Av T0 OVOCEUATOHO OHEC®G HPETA TNV TMAAOTIKI] KpoLOT €KTEAel AmMAN appOVIKN
TaAavioon pe D=k, va ypayetre 1t xpovikn eflowon NG QAMOPHAKPLVONG TOV
OLOCUATOHATOG amo Tn Béon wooppomiag tov. Na Bewproete wg xpovikn oTiypn te=0 1n



OTLYUT TNG KPpOOOMG Kl BeTikr @opd, tTn @opd and tn Pdon Tov KEKALPHEVOL €MIMESOV TPOG
TNV KOPLOT| TOV.

Movadeg 5

A5. Na ypayete tn oxéomn tng SOVAUNG TOL €AXTNPIOL OE CLVAPTNOT HE TNV AMOUAKPLVOT
Fea — X KAt TN S14pKELX TAAGVI®OTG TOV CUCOWHUATOPATOG KA1 VX KAVETE TN YPAQLIKN TNG
napdotacn oe faBpovopnpuévoug G&oveg.

Movadeg 5
Na Bewproete 61L:
* N Kpovon €ival akaplaia
* N avtiotaon tTov aépa Bewpeital apeANTéa yia OAx T COUATA
* KATG TNV KpovoT, 0EV €XOUHE aN@AELX Halag
* 1o oxnpa Sev gival vmd KATpaKa

* TO PETPO TNG EMITAYXLVONG TNG BapdTnTag eivar g=10m/s>.



@OYZIIKH I AYKEIOY NINAKAZ AEAOMENQN KAI TYIQN

DYIIKEZ ZITAGEPEZ KAl MAPATONTEZ METATPOMHZ

Malo mpwTtoviou,

my=1,67 x 1077 kg

(Moprio nAektpoviou (cowdAutn Tr), e=1,6 x 10°%3C

Mala vetpoviou,

m,=1,67 x 107 kg

HAektpovioPolt, 1leV=1,6x10"")

Mala nAextpoviou, m.=9,11x 103 kg

Tayitnta tov dwtde, ¢ =3 x 108 m/s

Erutdyuvon Adyw tne Bapitntag kovrd otnv emupdvera e Ine, g=9.8 m/s?

HAektpkn otaBepd, k=1/4mee=9-10° N-m?/C?

tabepa naykoopag EAEnc, G=6,67-10 mi/kg-s?

Mayvntikn dtamepatdtnra tou kKevol, pp=4m x 107Wh/A-m = 4m x 107(T-m/A)

Itabepd tou Planck, h=6,63x103* )-5 = 4,14x10°" eV-s

he=12,42-10"eV -m=12,42-10" eV -10° nm=1242eV - nm ~1200eV - nm

MPOGEMATA MONAAQN FTEQMETPIA -TPIFMQNOMETPIA OPOOrQNIO TPIFMQNO
o- _N:E:-PHECHTE Eppadov maparinioypdppou: A=6u 5 a 5 b
era d=— , ovvd=-—
: Nepipetpoc kOkhow: C=21r " c C
10° (G)
—» giga
o £ oD Eppadov kikhou: A=mr? 500 = a
—» mega =
= r r b
; Eppadov odpaipac: A=4mr’
100 — kilo (k) > 2.2
cc=a+b
-2 : 4 -
10™ — centfi(c¢) Oykoc obaipac: V Ao c B
107 — milli (m) 3 -

- a
10° — micro ) Mrikoc tofou kUkhou s=R & ,«]‘6‘ |
10 — nano (n) a— o+ b

— , ( e +nup =2ovv( F Inu( £ )
107 — pico (p) 2 2
MOMNAAEZ, EYMBOAA | pétpo, m yeptl, Hz ook, nhektpovioBolt, eV
yoypappo, kg Técha, T vioutov, N KeABv, K
Heutepodento, s ¥evpl, H poht, \'i par, W
apmep, A oL, 0 kouhopm, C aktivio, rad
TPIFMQNOMETPIKOI APIGMOI
& o° 30° 37° 45° 53° 60° gp°
nud 0 1/2 3/5 J2 /2 4/5 J3/2 1
ouvid 1 ngz 4/5 \E;Z 3/5 1/2 0
@it 0 Jgf?) 3/4 1 4/3 \E _

HAEKTPOMAINHTIZMOZ- HAEKTPOMAINHTIKA KYMATA

KPOYZEIZ- MHXANIKH ZTEPEQY
IOMATOZ
U=ug+at a: ETUTAyuVaOn F Ms= B A ouvid
1 E: evépyela E=—
x=x +vt+—at’ | : 4q
LI f ouxvoTnTa ; F=B‘q|u
. F: 80vapn J= aq
vt =y H2a(x - X)) | 1, B dt F— Blinu
. m —m, oAigBnaonc ; v = bnHe
b =——"U N: KdBeTn == TRV N}
1 1 _ o1z
m, +m, Sovayn R F= Y — /
K: KLVITTLKT I=£
EVEPYELD R,

A: euBadov

B: poayvntikd nebio
E: nAextpiko mebio,
HEA

Ecr: HEA anod
ETTCYWYN

Equr: HEA  amd
CLUTETTCYWYT)

L: CUVTEAECTIC
CLUTETTCYWYTC




) 2m L: atpodoppn W E =Bul I: nAekTpIKG pedua
u, = : by I, d: pfRkoc 1 V=— = Ve diopopad
m, +m, AOOTAon q E =_N d(DE Suvauikol
P ma P m: pdda Ry=R+R+R | "= dt i d i a: ko i
dr p: opun 1 1 5 , di amoOoTaan
_ R 1 r: akTiva —=—t+t—+— avr P U: evépyewx payv.
Taa=ut N
K 1 s Toto R, R R, R fr Mebiov
=—mv* dudaTnua L= ~— A g: nAsKTpKd doptio
2 T: mepiobocg R I v R: avtiotaon
p=mu V: Oykog - p; 1., W: £pyo
_ds U: Tay0TnTa / U= EL‘F Roa: olukr avtiotaon
v= o W: épyo AR = ii%ry: g p: eldikr) avriotaon
2 X, y: Béan T r Z F: &0vapn
a = v Ax:peTaromaorn B T: mepiodoc
r gy YWVLOKT] 27 r aKTiva n
e f -
de 2 ETUTAYUVTTN B= Lo L E=E nuln(—-—) anooTaan
w=—=—"-=2af 4rr
dt M GUVTEAEGTNC P n: apuduoc onepwv
1 TpIpnc . gzgmw;z;r(__T) ava povado pnkouc
T==— & ywvia p=theT T A" | N: apiBuéc onelpv
f £: UKVOTNTA 4rr Uz Ty 0T To
v_=oR T: poT (Dg: payvnTikn por
de w:  ywvak | TEAlouvE = ;JUIM 3, @: ywvia
o = ToyUTNTO L LLCY W ITLRT]
dt B=yu,In SuanepatoTnTa
a4 = f'{w..R N ¢ ToxUTNTA  Tou
T=Fl=Fd = dwrog
L=mur
dL
z T, =—
cdt
TANANTQZEIZ KAl MHXANIKA KYMATA ENAANAZZOMENO PEYMA
x=Anu(wt+p) A: mAdToc u=Vnpwt U: oTiypLcio Tdon
u=wAouv(wt+p) X: AMOUAKPUVN V=NBwA V: mAdroc taong
a=-wAnu(wt+p) U TayuTnTa F=Inu(er) i onypaio pelpa
F=-Dx a: EMTayuUvVor o | : mAdtoc pedpatoc
1, W: YWVLAKT GUYVOTNTA f=— lev: evepyoc évtaor)
U= EDX @: apykn Gdaon R VEv: EVvEpYOC TAoN
F=bu f: ouyvotnTa J = R P: Méan woyicg
e K n k: otaBepa edoxnpiov & \E p: ETypuaic woyuc
A=4e D: otafepd emavadopdc % T:mepiobog
u=Af T: mepioboc V,=—F R: avtiotaon
¢ x b: oraBepa anooPeonc -\E W: evépyeia nh. pelpatog
Y= Ar};for(?i 7) Azprikoc kiparoc p=u i Q: deppotnta
9 ot T: mepioboc P W
TX T . R =—
¥ =2Acvv ni U: Suvapukn evépyela T

T | y: amoudxpuvon

= AiF ITOIXEIA KEANTOMHXANIKHZ
AmaxT=0T8 h T: Beppokpaoio A:pnkoc kbpaTog
A'_izm(l_m’”ﬁ’) E: evépysla @: yuwvia
) e p: opuri t: xpovog,
E=hf=pc , PZI Ap Ax > h  AEAt Ei C.: I{l}(l:l'i:'l]ta bwTtog (.DI:’Epyo EEJaymwﬁ(;
x 2 27 | frouxvotnTa A: afepoadtnra

K=hf-o

Z|arffdv -1

x: BEan

W KUPATOTUVAPTNON
V: Gykog




