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TENIKOY AYKEIOY
®YZIKH [TIPOZANATOAIZMOY
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21g gpatnoeic A1-Ad va ypayete 010 TETPAOLO 0OG w@@ué MG EPATNONG KOl
Oimlo. TO YPAUUO. TOD QVTIGTOLYEL OTNY ETIAOYN GOG, N (0. COUTTANPAOVEL OWTTE THV

NUITEAN TPOTOON.

Al. H otpogopun| evOG GLGTAUATOS COUATOV OE %&Metm otav
0) 1 CUVIGTOUEVT TV OLVVALE®V TOV OLGK 01670 GOGTNUA Elval UNdév.
B) T0 copato KAVOLV LOVO TEPIGTPOPIK n.
Y) ot d&oveg TEPIGTPOPNG TOV cmum@m otadepot.

0) 10 alyePpwcd dBpoloua TV po s&co duvapE®V gtvon pUnoév.

Movaoeg S

A2. ’Eva gykdpoto amid appoviko 10010, OLLOYEVEG YPOUKO EAACTIKO
HEGO YPpic anmdAeleg evépyeln TYYOL \YPOVIKT oTIyun t OAo To. onueia
TOV LEGOL TTOV TOAOVTMVOVIOL £XOV

\%
) w)@‘g.
B) ioec meprodovg Ko iow-TAGT TAAAVIMONG.
Y) iogg ouyvotnTES an@cag.
' S

0) ioeg TayvNTES GES OV .
@ Movadeg S

A3. Toa apumepopetp 1 To ETPOL TOV YPTNCLLOTOLOVVTOL Y10 LETPNGELS GTO
EVAALAGGO gvL Olvov

a) ioeg TayvTNTEG KOl {og-7EA

a) TNV ev N TOV peyedov.
B) ™ péonay tov peyedav.

Y) TO0 TOV PHeYEHMV.
0) oTyyaio Ty TV pHeyedav.
Movaoeg S

Ad. @ aipeg pIKpOV daoTacemv, oG palag, mov Kvovvtal o Aeio opldvtio
TiREdo pe avtiBeteg TayOTNTEG HETPOVL V, GLYKPOVOVTOL KEVIPIKA KoL
oTKa. Metd v kpovon

a) ot opaipes Oa axvnroromOovv.
@ B) M pia oeaipa Oa akwvnroromBOel ko 1 GAAN Ba kivnOet pe taydnTa L.
Y) ot opaipeg Ba amopokpuvOoLy M pio amd TV GAAN pE TaLTNTES 10V
HETPOUL.
0) M CLVOMKN KIVNTIKY] EVEPYELD TOV SVO CEUPOV B UNOEVIGTEL.
Movédeg 5



AS.  Na yopaxtypicete Tic TPOTAGEIS TOV aKOLOVHODY, YPAPOVTOS OTO TETPAOIO GO,
oimlo. oto ypduua mov avtiotoiel o kabe mpotaon, ™ Aécn Xwatd, av
wpotoon eivar owatn, N ™ Aéén AdBog, ov n mpotaon eivar AavBooueE
a) Ta niektpopayvntikd kdpato mopdyovior and petofaiid EKTPIKA

KOl Loy VI TIKA TTEdiaL. O@?
B) e eCavaykaouévn TAAAVTIOOYT KOTO TOV GLVTOVIGK TAATOG NG
TaAGVTOONG YiveTon HLEYIGTO. Q

v) Katd v ghooctiki kpovorn degv datnpeitar 1 W N evépyewn TOV

GUGTNUOTOG TV COUATOV.
0) O ovvteleoTNg ALTETAY®MYNG €VOG OAVIKOD @ e€apthton amd TNV
£vtaon tov peOTOG TOV TO dlapPpPEEL.
g) Xopowva pe tov de Broglie, kd0e Kivodpeva-coMatidlo el KupoTKn o
K0l WNKOG KOUOTOG AVTIGTPOPMG 0VAAOYO, %ﬁg TOV.
Movédeg 5
OEMA B

g (I') otepewpévo og akAOVINTO G ot 00

B1. Mia opoyevig ehaoctikn yopdn O, pixKo , £XEL TO AKPO
o o o1 oQ__ L

To édrho dxpo g (O) Ppioketa @ 0éo elvan B
0.0 7

ehevBepo Kot Oleyelpetor 6e amAY

oT1 YOPON Vo dnovpyeital ot KOLL io 61N 0éomn x = 0.
Otav 10 dkpo O tohavidveton Hemepiodo Ty, to 6TAcLO KOUA £YEL GUVOAIKE

Vo decpovg. Metafdilovpe v Tepindo TaAdvTmong tov dkpov O og T,,
LE amoTELECUA GTN YOPON] MoV 1 GTAGILO KOUOL [LE TPELS GVVOALKA
deopovg. Tote o Aoyog 1000V T, eivan i6og pe:

iii) 5/3

i) 11)5@/5
a) No emAélete T&Tﬁ o (Lovadeg 2).

7

B) Na dwkatoroynoete v £xthdyn 60G (LOVADES 6).

Movaoeg 8

B2. Ot dv0 moaphi 1 guBvypappor aymyoi (1), (2) tov oynuatog £xovv peydio
UNKOG KaPpiokovion mive 6to 1010 Katakopveo eninedo. O aywyog (1) elval
aKAOVIT EOUEVOS VD 0 ay®YOG (2) uropel va petaxkivndei. Ot ayayoi (1)
Kot (2) %zppéoth, avtiotolyo, amO GLVEXN OUOPPOTO PEVUATE EVIOGEWMV
I, =1 xor I, = 21, anéyovv andotaon r kol 1 SVLVAUN TOV (1 ) (2)
avﬁ%@é?mrm og unkog £ tov aywyov (2) eivar F;.

HoKpvvovpe tov aywyo (2) katd d = r/2 mpog ta de&id
?K avtoyxpova NmAacldlovpe TV €VIOoN TOV PEVLOTOG

Tov Jwppéet. Tote n dVvauUN OV AVOTTOGGETAL GTO 1010

V.

koG L tov aymyov (2) givar F. A r A
O Loyog tov dvvapewv F1 / F2 givat icog pe: |1 |
2
% i) 3/4 i) 4/3 iii) 3/5

a) No emhécete T OO amdvinon (LovAadeg 2).
B) No dwkatohoynoete v emAoyn 6og (LOVAdES 6).
Movdodec 8



B3. Avo Aemtég, opoyeveic kot dkapmtor papoot OA, pnkovg €4, kot O, unkovg
(2, elval KATOGKEVACUEVEG A0 OLOPOPETIKO VALKO, £yovv dwn pdlo M kot
elval cvykoMnuéves petald tovg 610 Koo akpo tovg O. X100 G A ¢
papoov OA elvar otepempévn pikpn oeaipa paloc m = M/2.
To ovomuo tov Vo pafdowv pmopel  va
neplotpéPeTon  Yopic TPPEG YOpw amd otabepd
oplovTIo A&ova, KAOeTo 6TO £Mimedo TV dV0 PAPOWV

Otav 10 ovotua 1ooppomel, ot Ovo  pafdo
oynpatiCouv v 01 Yyovia @ pe v katakopveo O

O Loyog /€, Tov pinkdv Tov dVo papdmv sivat @%ﬁ ’
i) 1/3 i) 2 i

a) No emhécete T 6OOT Amdvinom (LOVGOES

B) Na dikarohoynoete TV emloyn cog ( c7).

Movaédec 9
OEMAT @
Ye melpapo LeEAETNG TOV POVOUEVOL Con, Lo xé%uaum’] déoun eOTOVImV pe
h

unKog Kopoatog A = 8A. mpoomintel l 0, @ .= TO UNKOG KOHOTOG
g m,-c

Compton tov niextpoviov ( h n ctabepd Tov m, 1 pala Tov NAEKTPOVIOL Ko
C M TOYVTINTO TOV PMTAG).

I't.  Noa vroloyiotel 10 un 010G A EVOC PMOTOVIOV OV oKeAALETOL GE YmVial
¢ = 180° amd wpakTikl aKivhTo 1 V10 TOL DAMKOV G GLVAPTNON TOL A .

Aivetat 6Tl GV 18&

I'2. No ekgpdoete EVEPYE

Movédeg 5

nhexTpovi j .
V& Movadec 8

H déoun tov exedalodpevav eotoviov, HETd amd TpOGTTMOY 6€ KOTAAANAO VAKO,
TapayeL 0@0 pnkovg kopatog A; = 400 nm, to omoia €GEpyovIoL GE ddTacn

TONAEKTPIKOV POVOUEVOD.

UEAET f
I'3. /7 Edv to épyo eEaymwyng Tov vAKoD g Kabodov sivar © = 1,4 eV, va amodeitete
OY£0N VTOAOYIOUOV TNG ovyvotntag kKotoweiiov f, (povddeg 4) wor va
moAoyicete v fo (Lovadeg 3).

Movaoeg 7
. Na vrohoyicete T0 dVVOKO OTOKOTNG V, GTNV TEPIMTO®ON TOV 1 EMLPAVELL

™G KaB0d0v PmTIETOL e TNV TOPATAVED OKTIVOROAN INKOVG KOLOTOG A;.
Movaoeg S



Na Osopicete 0TL:

° me-czz5-105eV, hec =1200eV -nm, %
e h=64-10")s, ¢=310'm/s, 1eV=16-10"1. @7

o O mepapatikég dtaéelg fpiokovion € xdpo VYNA0DH KEVO

OEMA A
¥ dudtagn tov oynuatog 1, ot KotakOpvEol aywyol Z Q@'y' &youv peyaro
UKOG, apeANTéN avTioTaoT Kot anéyovv petald tovg 1 @ Kpa tovg Z kar 2’
ocvuvoéovtor pe avtiotdrn ovtiotaong R = 1 Q, evd @) evbdypappog aymydg NA,
unkovg € =1 m, padlag m2 = 0,1 kg katr avtictaong RN Q, umopet vo. olcOaivet
Yopig Tp1Pég TAve Tovg, PEVOVTAS GuVEXDS 0ptioVT pe ta dxpa tov N, A o¢
SLLPKT ETOPT| LLE QVTOVG. &

B£on Puaikou <
%ﬂm@

% y
&

Tyipo 1
2INV TEPLOYY OM vrapyel opoyevég opiovtio poryvntikd medio évraong B =1 T,
Kaes% €00 TOV Ay®YDV Kol [LE POPE QIO TOV AVUYVAOGTI TPOG TN GEADA.
210

v ayoyov NA aockeital mpog To TAVE KATAKOPLEN oTtadepr) dvvaun

F = . % 1010 onueio stvon dgpéVo KaTakOpLEO afapés, Un EKTATO VLA, OO TO

on ptatal coHpa X pikpov dactacemv kot pdlog my = 0,1 kg. To copa X givor

OTEPEMIEVO GE KATAKOPLEO 10aviKd ghatiplo otabepdg k = 10 N / m, tov omoiov 10

GKpo oTEPEDVETUL GE OPLLOVTIO NAEKTPOUOVOTIKO dAmedo. O aywyog NA kot to

DU X 100PPOTOVV, UE TO ehaTNplo va £yl emunkuviel katd AL amd ™ 0€on Tov
(PUGLKOV TOV UNKOVG.



Tn xpovikn| otryun t, = 0 k6Bovpe to VA, ondte T0 coOpo X apyilel vo ektelel amin
appovikny taAdvtoon otabepdc D = k ot o ayoydog NA avépyetoréca 6to
HayvnTiko medio. %

r

Jé

G.
Movaoeg 7

0¢on wooppomiog Tov. Na Oewpnoete mg etk TnVv Tpog Ta

Al. Na ypayete ) xpovikn eElomON TG ATOUAKPVVONG X TOV cc@
p

A2. No vroloyicete T0 HETPO TNG EMTAYVVONG TOL csd)uarog 0¢ce1g omov o
AOYOC TG KvnTikng Tov evépyetog K mpog v oAk 0. TNG TOAGVTOONG

Lo K 3 &
tov E eivar ioog pe —=—.
E 4
Movaoeg S

A3. Na weprypayete to €idog ¢ kivnong tov o MA amo TN YPOVIKI GTIYUN
to LEYPL OVTOG VA ATTOKTHGEL TNV OPLOKN T HTNTO (Lovades 3), v omoia

Kot vo vtoloyioete (Lovadeg 4).
Movédeg 7

O aymyog NA, Kvoopevog mpog to Tive o’m 00 £YEL QTOKTNGEL TNV OPLUKT] TOL
ToyOTNTA, OvEPYETAL KOTA h Gg Ypoviko 6 o At —s.
A4. No vmoloyicere T0 MOGOGTO ERLTOIS % % pyov g ovvaung F mov

petatpénetor og Oeppotnra cvuz@w KUKADLOTOG GTO YPOVIKO

dtotnua At.
Movaoeg 6

Na Bsoprjoete oTU: (% %
e g=10m/s
e H avtictaon rom val ﬁ% Té0. Kot OTL KoB® OAn TN Odpkeln g

Kivno1g Tov 0 ay®wyo n@é\/ €VTOG TOL OUOYEVOVS LAYV TIKOV TTESTIOV.
8§

e Tooyfua 58\%)7[6
%
&

Y
o
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AKOAOY®OEI ITINAKAYX. AEAOMENQN KAI TYIIQN
(Zehideg 2)
OYZIKH I AYKEIOY NINAKAZ AEAOMENQN KAI TYNON

OYZIKEZ XTTAOEPEZ KAl NAPATONTEZ METATPOINHZ

MaZa mpwtoviou,

m,=1,67-10?" kg

Qoprtio nAektpoviou (amoAutn tun), e=1,6 1(((9/A\

Mata vetpoviou,

m,=1,67 - 10% kg

HAektpovioBoAT, 1eV=1,6 10

MdaZa nAektpoviou,

m.=9,11- 10 kg

Taxutnta tov GpwTtdg, ¢

c=3-10*m/s

Erutdxuvan Adyw tne Bapitntag kovtd otnv emddvela te ng, g=9,8 m/s?

)

HAektpikr) otabepd, k=1/4me,=9-10° N-m?/C?

StaBepd naykoopag £Aéng, G=6,67-1011

m3/kg-s?

MaoyvnTikr SLomepatoTnTo Tou Kevoy, po=41t - 107Wb/A'm =41t - 107(T'm/A)

Jtafepd tou Planck, h=6,63.103* J-s = 4,14.10° eV's

he=12,42-10 eV - m=12,42.10 " el -10° nm=1242eV - nm =~ 12004V “rin

NMPOOEMATA MONAAQN TEQMETPIA -TPIFTQNOMETPIA OPOOIQNIO TPIFCQNO
> METPH2H2 EpBadov maparAnloypdppou: A=94§\ a
10°  — tera(T) , , nub== , covl=—
5 : G Mepiperpoc kUKAou: C=2nr c c
107 = giga(Q) EpBasdov kvkhou: A=rr? 0— a
10° — mega (M) : i &P b
, - EuBadov odaipag: A=4nr?
10 — kilo (k) ct=a*+h*
107 — centl (C) Oykog adoaipag: V = i
—3 aqqe 7 a
107 — milli (m) Mrkog toou KUK%@@
10° — micro ()
o +
10° — nano (n) Uﬂa+ﬂﬂﬁ:2@?) )
107% — pico (p)
MONAAEZ, ZYMBOAA HETPO, M Xeptl, Hz' tloud, J nAektpovioBoAT, eV
XA LOypaupo, Fg\ TEOAQ, vioutov, N KEAPLY, K
8EUTEPOAETA0,5— 1 XEVPL BoAt, V Batr, W
QUTIED, (A(f\ OH,\N KouAoum, C oKTivio, rad
\Jfﬁlrnl\(oMEih{Km APIOMOI
9 0° 5.30° 45° 53° 60° 90°
nud 0 /2 </?/5 V22 4/5 /2 1
ouvd 1 45 3/5 1/2 0
V3721 J2/2
£Q0 Q/ B3 3/4 1 4/3 g _

KPOYZEIZ- MHXANIKH ZTEPEOY 3OMATOZ

HAEKTPOMAINHTIZMOZ- HAEKTPOMATINHTIKA KYMATA

u=ugtat

T
X=X, T+

U: Tayutnta

x: Béon
Ax:petaromnion
a: emTdyuvon
m: u&doa

p: opuA

F: 80vaun

Tox: TPWBA
oAicOnong
M:OUVTENECTAG
TPBAS

N: kGBetn
Suvapn

K: KlvnTkn
svépyeLa

©, = BAovvl
F= B‘q|w],u¢9
F= B'I/’i]y(/)
F [1[2/
2r o
E_=Bvul
_ do,
&n dt
E :fLﬂ
[220] d[

A: eppadov

B: payvntiko nedio
@s: poyvnTKkn pon
E: nAektpko mebio,
HEA

F: 80vaun

g: NAEKTPLKO
¢doprtio

Een: HEA amto
ETAyWyn

I: nAekTpLkd pelipa
V: Sladopa
Suvapukou

W: épyo

R: avtiotaon




s: 1080 N
Saotnpa
Ol:KEVTPOUOAOC
€mTAXULVON

R A r: aktiva
wW: YWVLOKN
TaxLuTnTA

0: ywvia

T: nepiobog

f: ouyvotnta
Uem: TOXOTNTA
Kévtpou padog
Olyu: YWVLAKNA
EMITAXUVON
Qem:ETUITAXUVON
KEVTPOU PAZog
T: pomn

¢, d:unkog N
andaotacn

L: otpodopun

1 _1+1+1 ; ZA £n a:unkog n
Ru/l Rl RZ R3 - ﬂﬂo 7
1
U==LI"
R=pt 2
=P A c=Af
1A r
AB=*0220, —=c
r B
avtiotaon
B 4,21 L: cUVIEAEDTNAG
" 4nr QUTENOYWYNG
: T: nepiobog
/1027[[ A ur]K'oq K'UHClTOQ
= r: aKtiva
dzr anodoTaon
n: oaplOuog
YBAfovvE = ‘uolm OTIELPWY ava
_ povada punkoug
B_'UOIH N: aplBpuog
N N > OTIELPWV
n= 7 § u: TaxvTnTa
' 0, p: ywvia
LAY VTN
7 SwanepatotnTa
0 ¢: TaxLTNTA GwTog

)

TAAANTQZEIZ KAl MHXANIKA KYMATA

ENAAAAZZOMENO PEYMA

x=Anp(wt+p)
v=wAguv(wt+p)
a=-w?Anu(wt+q@)
F=-Dx

1.
U==Dx"
2

u=Af
F=-bu
A — Aoe At

A2 ([+X)
= a(—+—
y i 7 Z@
27rx %
l{IZ‘u\K

¥ =2Aovv

A: mAdTog

X: QIOMAKpUVON,
u: TayuTnTa

oL ETUTAY!

N ou
Qo

w: vwvm@nm
- O

Suvapkn eveépyeLa

%anoudkpuvon

7

/®

ﬁz

U=V\|7( wt
& wA
= Inu(et)
. v
i=—
R
=L
NG
V.=
"2
p=ui
W
T

U: oTLypLala Taon

V: mharog taong

i: ouyaio pebpa

! : MAGrog peluoTog
Iev: evepyog £vtaan
VEev: evepyog Taon
P: Méon woxuc

p: ZTYHLOEA LoXUG
T:meplodog

R: avrtiotaon

W: evépyela nA. pelATOG
N: apOuog onelpwy

2TOIXEIA KBANTOMHXANIKHZ

AmaxT=0T018

E—?ﬂ p=§

A'—A= i(17(701/40)
mc

e

h

Ap Ax>—, AEAt>—
L) 2

T
Ylefav -1

h
T

T: Beppokpaocia

E: evépyela

p: opun

C: TaxLTNTA GWTOG
f: ouyvotnta

x: Béon

K: Kwntikn evépyela

A:URKOG KOPATOG

®: ywvia

t: XpOvoC

@: Epyo gfaywyng

A: afepadtnra

W: kuparocuvaptnon
V: Oykog




