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OEMA A

2ng epotnoeic A1-A4 vo. ypawete 0to TETPAOIO GOC
OITAa. TO YPOULO. TOV QVTIOTOLYEL OTNY ETIAOYH OGS, 10
nuITEL TPOTO.OM,.

Al. 'Eva ocvomuo shatnpiov — cOUOTOG EKTEAEL Kaopuévn taldvtoorn. H
GLYVOTNTA TAAGVTMOONG TOV GLGTHHATOS Oa LI Anoei, edv petafdiiovpe

a) ™ otabepd andosPeong b.
B) ™ ovyvétra g eEmTEPIKNG nap% Vvaung.

Y) ™ otabepd tov ghatnpiov.

0) ™ pélo Tov COUATOG.
Movaoec 5

A2. Ta nheKTpoporyvnTIKd KOUETO ONIIOVPYOHVTOL 0T
a) éva otabepd nhektpt 1017 6taBepd poryvntikd medio.

B) axivnta goptioa.

Y) Qoptio TOL KIVOV £ otafepn| TayvTNTO.

Movaoec 5
A3. FEvb0ypappog peopoato@opog oaymyds  Heyahov >
UNKoLGS givin KaBetog 6T0 emimedo g oeAidog Kot —> 4By

Koy mediov mov Ompovpyeital amd TOV
YO DLTO TOPIGTAVETAL LE TO OBVUGLLAL:

3) B,

SwB BB DB
@ Movadec 5



A4. Tlow amd ta mopoxdto ypoenuato arsikovilel to @aopoto 16000
pelavov copdtov, pe oardivtes Oeppokpaciec Ty ko T, pe T, ;

A. A B.
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Movadeg 5

AS.  Na yopoxtnpioce m 0TAoEIS TOV aK0AL0DBODV, YPAPOVTOS 0TO TETPAILO GO,
oimha. aT0 Ypowy. vy avtiotoryel o kabe mpotaon, ™ 1éEn Lo6TO, av n
potaon eivar owath, ™ Aéén AdBog, av n Tpotaon eivar LovBaouév.

™™ GLUPOAT VO KLUHATOV, A0 GUYYPOVES TNYES, TTOL dwdidovTat
oTNV EMPAVELL VYPOV, TAL CNUEID TOL TOAAVTOVOVTOL UE PEYIGTO TAATOG,
0LV ATOGTACELG T KOl I omd TIG OO TNYEG, TOL OPEPOLVY UETAED TOVG

0TA OKEPOLO TOAAATAGGLO TOL UHKOLG KOUATOG A.
O vopog Tov Ampere 1oy OEL KOt Yot PELHOTO LETAPANTNG EVTOOTC.
€) 'Eva aumepOpetpo, cuvOedeéVo 08 KOKAMUO EVOAAACGOUEVOL PEVUOTOC,
@ deilyvel to mAdtog I Tov evaAlaooOIEVOL PEDUOTOG.

Movaoec 5



OEMA B
B1. To dxpo O ypoppkov, Opoyevovs, EAAGTIKOD HEGOL o

oV ekTEiveTal KaTd TV dtevbvvon tov nudEova Ox
apyilel, ™ ypovikn otypun t = 0, vo TOAAVIOVETOL A
ooppwvo pe v eicoon Yy = A MU o t, kot t;=2s
ONovpyEitaL £YKAPGLO OPUOVIKO KOLLOL.
H ypaogn mopdotacn g oaong tng ToAdvImons 1o
onueimv Tov pécov, TN xpovikn otiyun t; = 2 s, @
ocuvaptmon pe M 0féom X, oaivetar otOo Ot 0 I >
Sy pOLLLOL. 4" x(m)
Tn ypovikn otiyun t, = 2,5 s ta onpeio g xopong-zov Ppickoviol oe akpoio
B&om g Tpoy1dg Tovg Elvat:

i5 ii. 4 10

a) No emAEEETE TN COOTY OTAVTNOT).
Movadeg 2
B) No dikaoloynoete TV emAoyn 0&

V Movéadsg 6
B2. Xe ovokeun pEAETNG TOL  POTONAEKTPIKOV (QUIVOUEVOL, HOVOYPMUOTIKY

axtwvoPoiio Tpoomintel 6TV EMPAvVELR TG KaBddov. H cuyvdtta katmeiiov,

Yo TO PETAALO TG KaBOOOY, givarjon pe 1.

Av n ovoyvétnta g voag axktwvoPoriag givar f, = 3 f), tote 1O
niektpovia eEepyopeva V KA0000 HOAIS TTOL KOTAPEPVOLV VO PTAGOVV
otV dvodo. H 1o NS Vo etvan ion pe

2hf, 3hf,
ii. © iii. ©
G(MOTY ATAVTINGT).

a) No emiéEete T
Movadeg 2
B) Noa 01KdioloynoeTe TV EMAOYT COC.
Movadeg 6

B3. ZX10 @v oypapo ndlog (Bainbridge) pwroypaeiki o o o
TOV OIT TAGKQ ——>

avol oyfuotog, Aemtn déoun

gvog ynpkod  otorygiov, mOL Fissursssassssrrisssnsess
anoteieiton amd 600 16OTOMA, OEPYETAL  TmynA : ®:
oiltpo TOYVLTNTOV, Omov  1ovIwy : it :
OVBYLTTAPYOVV OHOYEVEG MAEKTPIKO Tedio Q5T N :
taong E xat opoyevég payvntid medio : E ®E
— - V Vv N - !
évtaonc B, pe popd amd Tov avayvmotn Sy S, I
TPOG TN 6EAid0, KAOeTO HETAED TOVC. di §
Mepucd amd o 16Vt deV EKTPETOVTOL KOl Mok

ovveyiCovv avemnpéaota TNV Topeio TOVG HEGH GTO GIATPO TAYLTNHTWV.



a) To pétpo g taydnTog TOV IOVI®V TOL 0LV EKTPETOVTOL sivm@

B, b E o B
i E T i, 2
No emiéEete ™ cwot) andvinoen (Movdada 1) kot ve Anv oAOYNOETE
(Movéoeg 2). &
Movadec 3
2T GUVEYXEWD TO. WOVIA OVTA EIGEPYOVIOL GE TEPLO 8v01')g poryvntikon

nediov éviaong B, pe gopd amd tn cekida mpd avayveoTn. X10 medio

aVTO O10YPAPOVY MUIKVKAIKES TPOYEG KOl TEPTOVV. GE POTOYPUPIKT TAUKOL,
AQVOVTAG GE ALTH dVO {yvn IOV ATEXOVV usri%v tovg/omdotoon d.

B) H dwpopd palog tov 160TOT®mV TOL 6 {ov mov amotehOVV TN OEGuUN

glvon ton pe
_dBByg 2 q _dBByg

Am A 2 Am
i 2E i. mx i, E
No emiéEete ™ 6O Al Movaoda 1) kot va tnv attioloynoeTe
(Movadeg 5). W
Movdodec 6

OEMAT
X o01dtaén tov NmAavoD Ol iicccccccccccccecccmcccaaeans
KOTOKOPVQOL LETOAAKOT i xx/, ®§> ®§

Avdpeca ota onpeia touvg A kat I' €xet
ovvoebel 1aviKd

Vy', AUEANTENS MUIKNG 0 % QoNG stvon E .
OTEPEMUEVOL GE  OpU @ HOVOTIKO E) .
damedo. ' ut I .
: y4 H [
: i :

OQVTETOY®YNG H. Metalxn
papdoc ZH =1 m, pdloc m = ®§> ®§
0,5 kg xat aviictoongc R =1Q """ """ """7Ttmmmmoq oo nt '

&xer o me WAV  GTOVG A 00000 —— r
KOTOKQ aymyovg, eivar kaetn ] L )
6€ oVTOVS Kot'pmopel vo Kwveitor yopic X y
TP HOVWTIKG dATredo

™mg papdov kot kaBeto og

aokeiton katdAnin dvvoun F pe amotéheopa n papdoc ZH va xwvsiton mpoc ta
®, TOPUUEVOVTOG oLVEXDS optldvTio. XTnv Teployn mov kwveitor n pafoog ZH

Apxet opllovVTIo OpoYsVES pHayvnTikd medio éviaonc B wan pétpov B = 1 T, tov
T010V 01 OLVOLIKES YPAUUES £YOVV POPE OTTO TOV AVAYVDGTN TPOG T GEALDA.



To mnvio PBpioketar ¢é€® amd 10 opoyevég payvntikd medio G610 Omoi
aywyés ZH. Adyw g kiviniong tg papoov o Bpoyxog ZAT'HZ dwppégtan
oV omoiov M évtaot dtvetal and ™ oyéon i = 2t (SI) 6mov t 0 ypovoe, 0 0T
OVTY] TOV POIVETOL GTO GYTLLOL.

I't. No oyeducete ™ YPOEIKY| TOPACTACT 1TNG £EVIOC PEVUOTOS GE
ouvaptnon pe tov xpdvo i —t oe opboydvio cuatnuo aEovev (Movadeg 2) kot
Ai

vo. voloyioete Tov puOud petaforic At e évraone evpatog (Movaoeg
2).

Noa vroAoyicete 10 POPTio TOV dLEPYETOL 0T
xPOoVIKS dtoTno amd t=0s Eogt=2 s (

{0 S1TOUT TOL KUKADUATOG GTO

Movaoec 7
I'2. No oyeduoete v moAkdtnto g HEA erd/avtenoymyr oto mnvio (Movaodeg
2) Ko vo, VTOAOYIGETE TNV ATOALTN r < (Movddeg 2).
Movaosc 4
I'3. Noa vmoloyicete 10 PETPO TNG raxng papoov ZH ce cuvaptnon pe tov
YPOVO L —t.
Movadecg 6
I'4. Tnypovikn otiyun t, = L\oyioete:
a) To pétpo g 60 ovaoeg 4).

o mpoopépetar evépyeto amd ™ Svvaun F oto

B) Tov pvOud pe tov
KOKA®LO (M@ ).
v) Tov pvbud ps omoio amobnkedeTaL EVEPYEID GTO HayvNnTIKO Edio TOV

nnviov (Movdoeg 2).

Movadec 8
Noa fem UETPO TG EmTAYLVONG TNG Papvntag: g = 10 m/s”.
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OEMA A
X odtan Tov TOPAKAT® oynpatog @aivetor évag Quydc w el va
)Y TESLOV.

yPNoomom et yio T HETPMNOM TNG £VINGTG EVOS OLOYEVODS LLOYVIT

A
vipa (1)
N
K A I +

<
.
1
1
1
1
]
]
1
]
]
1
]
'
[ R |

To kataxopveo otéleyog OZ tov {uyov 'mpwuévo o€ oplovtio damedo. Tty
KopueN 1oL £yl apbpwbel opldvtio op apoog AI' oto pécov e O. And t0
dkpo A g pafoov Al avaptdtor p Bonbew afapodg xor un ektatol
KATOKOPLPOL HoveTKoD VIAnatog (1), To ontdio cuvoéetal 6To pécov A ¢ mhevpdg
KA, éva tetpdymvo cvpudtivo aPapéc mhaicto KAMN, mhevpdg o = 0,8 m kot
GLVOMKNG OUIKNG aviictaong R < 210 TAAIC10 VITAPYEL TNYN NAEKTPEYEPTIKNG
ovvounc (HEA) E=30V, ap OTEPIKNG avTioTOoNS Kot apeAntéon Papoug.

To mlaiclo 1coppomel ce

@0 cminedo kol PplokeTon HEPKADG HEGOH OE
0plOVTIO OLOYEVES LYV gdio évtaong B tov omoiov o1 duvapkég ypappég
etvon kéBetec 6TO sninso@ rAd1Gion pe opd amd T GEAIDN TPOS TOV AVOUYVAOCTY).
Me afapég kot un ektd @n i (2) &povpe ovvoéaet 1o dxpo I' g papdov pe copa
% nalac my = 3 kg to onete 1coppomnel og Aeio keKAMUEVO eminedo yoviag KAMoemg

¢ = 37°. H 61e00vvon tov vijpotog ivat TapaAAnAn Tpog 10 KEKALEVO EMnedO.

oppomel kol chpo Xy palag my = 1 kg, depévo 610 €hevBepo
fov otabepdg k = 100 N/m tov omoiov o d&ovag sivai
évo emimedo. To ahAo dkpo tov glatnpiov eivar otepe®UEVO

Movaoec 4

Noa vroAoyicete to pétpo B ¢ évtaong tov payvnrtikod mediov.

@ Movaodec 4



g

Metakivodpe To chpo X, Tpog TN PAcT TOL KEKAUEVOL EMTEOOV KATH m Ko

10 ovykpatovpe oe ovty m 0éon. KoéPovue to vipa (2), wai.an GTIYUN
aervoupe elevbepo vo kvnbel mpog ta Tve To chpa X,. To od EKTELDVTOG
amAn appoviky taddvioon pe D = k, mepvaviag yia mpdt 6 ard 1 0éom
10OPPOTING TOL GVYKPOVETAL LETOTKE KOl TAAGTIKA LLE TO COURE).

A3. No amodeitete 0Tl TO GUGCOUATOUO OUECHOS LETH TAOOTIKT] KPOLGN
oKwvnronoleital oTrypoda.
Movaosg 7

Ad4. Av 10 GLOCOUATOUO OUECMS UETO TNV }, KpoOon ektelel amhn
appovikn toddvioon pe D = k, va ypdys ypovikny e€lomon g
OTOUAKPVVONG TOV GLGGOUATOWATOS and- TH. 0Eon soppomiag tov. Na
Bswpnoete g ypovikn otyun to =0 t
™ @opd amd TN AN TOV KEKAMUEVOL €

OTHYH ¢ kpovong Kal OeTikn eopd.,
TIRESOV TTPOG TNV KOPLOT| TOV.
x Movadseg 5
AS. Na ypayete ™ oyxéon g dvvo Wo elatnpiov Ge GLVAPTNOT HE TNV
amopdkpouvon Fg — X katd ™ o1dp OAGVTMOGCNG TOL CLGCOUNTOUOTOS KoLl
Vo KAVETE TN YPOQIKN TNG Topdotacn o€ Padpovounpévoug dEoveg.
Movadseg 5

Na Oempnoete Ot
* 1 Kpovon givor oKa

¢ 1M avticToo™n ToL aEp peitat apeAntéa yio Oho To GOUOTO

¢ KOTA TNV KPOLO Exovpe ammAga nalog
« 10 oyNua Ogv &l

. 10 PETPO TG EMTAYVLVONS TGS PapdTnTog sivon g = 10 m/s™.
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MYZIKH I AYKEIOY NINAKAZ AEAOMENQN KAI TYNON
OYIIKEZ ZTAOEPEE KAl NAPATONTEZ METATPOMHZ

Mala rpwtoviou, m,=1,67 x 107 kg Qoptio nAektpoviou (amoéAuTn Tyn), e=1,6 x 10‘%
Mada vetpoviou,  mn=1,67 x 10% kg HAektpovioPfoAT, leV=1,6x10"*)
Méa nAektpoviou, m.=9,11 x 10 kg Taydtnta Tou dwtog, ¢ =3 x 108 m/s

Emutdyuvon Adyw tng PapltnTag kavrd atny emddvela tne Ing, g=9.8 m/s?

HAektpwn otadepd, k=1/4nee=9-10° N-m?/C?

TtaPepd naykdopag EAENG, G=6,67-10"" m3/kg-s*

Moyvntikr] SLamepatdTNTa TOU KEVoU, te=41 x 107Wb/A'm = 4nt x 107(T'm/A)

TtaBepd tou Planck, h=6,63x102" J-s = 4,14x10™*° eV-s

hc=12,42.107 eV -m=12,42-10" eV -10° nm=1242eV - nm= 12006’/@\
{

NMPOGEMATA MONAAQON FEQMETPIA -TPIFTQNOMETPIA \OﬁﬁyﬂNIO TPIFONO
METPH2ZHZ

107 — tera(T)

5 — Mepipetpog kUkAOL: C=21r
100 — giga(G)

5 Eppadadv kikAou: A=nr? \ \ a
10" — mega (M) >
10 = kilo (k) EuBasov odaipag: A=4nr? @ r_,j 2
10° —> centi(c)

5 Oykog odaipag V = iﬂ% .
107 — milli (m) 3

EpRaddov naparinioypdppou: A=8u a b
nlb=— , covf=—
c 4

a
: - Mnkog t0§ou kikhou s=R &
10° — micro (i) fikag tof z\
107 — nano (n) a+,6 b
— —— nua +nuf = 2qi V( ( )
107" — pico (p)
MONAAEZ, ZYMBOAA | pétpo, m Xépty, H( wouk, J nAeKkTtpovIoBOAT, eV
xthoypappo, kg~ | Técha, T vioutov, N KéABv, K
(Ssurspc'))\snto/s Xevpy, H BoAt, vV Bar, W
aunép, A o> Q kouAdurn, C aKtivio, rad
“\IPIFQN@METPIKOI APIOMOI
9 0° 30%\ 37° 45° 53° 60° 90°
nud 0 1@ 3/5 272 4/5 /2 1
ouvd 1 /figﬁb 4/5 /2 3/5 1/2 0
e@d 0 7 (\\Q /3 3/4 1 4/3 N _
KPOYZEIZ- MHXANIKH ZTEPEOY HAEKTPOMAINHTIZMOZ- HAEKTPOMATINHTIKA KYMATA
Z TOZ
v=uvotat ~ETUTAXUVOT) F ®s= B A ouvl A: euBabov
- EVEPYELQL £=— B: payvnuiko nebio
* guxvotnTa 7 5= E|q| v E: nAektpid mebio,
F: 80vapn 7 %9 HEA
Tox: PBNn dt Een: HEA ono
oAicBnaong v £ =Bllnug enaywyn
N kéBetn | /= E 7 :ﬂ 11, ; Eaur: HEA’ ano
S0vaun ) £ 27 QUTENAYyWYN '
K: Kwnowkn |y~ L: OUVTEAECTNG
EVEPYELQL R, OQUTEMAYWYNG




. 2m,
v, = v,

m, +m,
SF=mi -2
To=u N

1
K==m
p=mu

ds
v=—

dt

UZ
K _7
0-90 2 _orr

dar T
r=1

f
v, =oR
e dt
aATIII V[UI/R
t=FI=Fd
L=mur
Zr¢:g£

=t

L: otpodoppn w E =Bul
!, d: pnkog n V=— o
andoTacn q —_N dq)ﬂ
m: uado Rn/: :R1 +R2 + Rx o dt
p:opun 1 1 1 i
R A r: aktivo — =ttt ar YT
ss 1o N R, . R ?’t
Sudotnpa =uu LA g: NAEKIBWKO doptio
T: mepladog R / ¢y L avtiotacn
V: OyKkOg =p Z 1, .,  Epyo
v: tounTa A/ v EL[ Rox: OAWKA avtiotacn
W: épyo AB = ﬂl_z g o: eldikn) avtigtaon
x, y: Béon 4r r = F: 8Gvaun
Ax:ETOTOMLON B T: nepiodog
Oywv:  YWVLOKN /102] g r aKTive n
ErTALVON b= E andatacn
L4: GUVTEAECTAG n: apOuos aneipwyv
PPAG avd povada unkous
& ywvia 5= Hy 27! N: aplBpdc onelpwv
D1 UKVOTNT drr u: taxVTnTe
T porn @p: payvnukn pon
wr - ywviakd | EBA/guvE =l G, ¢: ywvia
TaXUTNTO ' WIMOYVITIKA
B=yin SlanepatoTnTa
N ¢ taxltnta  TOU
n= 7 bwTtodS

TANANTQZEIZ KAl MHXANIKA KYMATA

ENAAANAZZOMENO PEYMA

x=Anu(wt+eQ) A: TAdTog u=Vnuwt u: oTypLaio téon
u=wAoUV(wt+@) X: AMOUAKPUVT V=NBwA V: mAGToG Tdong
o=-wAnu{wt+e) i=Inu(el) i: otwypaio pedpo
F=-Dx v ! : MA&to¢ peVATOC
1, i= E lev: evepyog évraan
U= EDX Vev: evepydq Taon
Febu J = L P: Méan wayug
PRy e ﬁ p: Zu\{utaia LoyUe
- ‘4)8 v T:nepiodog
u=Af V, =—F R: avtiotaon
f x : \/E W: evépyela nA. pevpatog
y= A’I,UZﬂ'(F * E) A:puAKog KUpaTog p=ui Q: Seppdinto
T: nepilodog w
¥ =2Acvv 2 ’ 2zt U: Suvopukn evépyela P= 7
7/5| y: anoudipuvan
c=Af ITOIXEIA KBANTOMHXANIKHZ
AmaxT= . h T: Beppokpaocia A:UAKOC KOUATAC
A=A :E(l_m}"(/’) E: evépyela @: ywvia
h € p: oppn £ xpévog
E=hf P = 7 Ap Axz i AEAL > i c: T(l)(l’J"[r]TO( bwTOC ®:Epyo sE’avmvr']q
e X 2r’ 274 | frouxvétnTa A: ofefoudtnTa
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W: kupatoouvdptnaon
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