ITANEAAAAIKEX EEETAXEIX @
I'ENIKOY AYKEIOY
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EKOQNHXEIX Q
OEMA A

2ng epotnoeic A1-A4 vo, ypawete oto TETPAOIO ap1Buo e epotnons xat
OITAa. TO YPOaUUO. TOV OVTIOTOLYEL OTHY ETIAOYH TTOL0. COUTANPOVEL GOOTA. THV

nuITEL TPOTO.OM,.
Al. ’Eva ocvomuo shatnpiov — cdOUOTO eCavaykaopévn tohdvioon. H
GLYVOTNTA TAAAVTMOONG TOV GUGTHHOTO etofAn0el, edv petafdiiovpe

a) ™ otabepd andosPeong b.
B) 1 ocvyxvdtnta g eEmTEpt 001KNG OVVOUNG.

Y) ™ o1abepd Tov ghatnpiovy
0) ™ pélo Tov COUATOG. x ; %
\ Movaoec 5
A2.  Ta NAeKTPOUOYVITIKACOLOTC Bnu@m amo
a) éva otafepd nhektpikd TedioR-otabspd poyvntikod medio.
B) axivnra (p
Y) eoptia KIVOU

s
0) @optia@xﬁthm.

Movaoec 5
A3. Evby 0G  PELHATOPOPOS aAy®YOS  HEYEAOV >
un elvor kGBeTOG 6TO EMIMEDO TNG GEAIDNG KoL §> B1
) 1 07O GVVEXEG NAEKTPIKO pevpa Evtaong | 4@ -
0pdL OO TOV OVOYVAG T TPOG TN GEADA. )emmmmmmenia Bs

9
onueio A tov oyNUOTOG, M £VTOOTN TOL B,

payvntikoh mediov mov Onupovpyeital amd Tov
ay®YO aVTO TOPIGTAVETAL LE TO OVUGLLAL:

@) B, B) B, 1) B, 3) B,
Movadec 5
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Movadeg 5

6100epd amdoPeong b ehattdvetal Kol OTOV TO AVTOKIVNTO TTEPVE OO Eval
gEHYKOUA TOV dPOLOV, 1) TOAGVTMGN TOV AVTOKIVITOV S10PKEL TEPIOCTOTEPO.

v) Katéd ™ ovpPory 600 kopdtov, amd cvyypoves mnyES, mov ddidovTot
OTNV EMPAVELL VYPOV, TAL CNUEID TOL TOAAVTOVOVTOL UE PEYIGTO TAGTOG,
EYOLV OTOGTAGELS Iy KO I A0 TS dVO TNYES, OV SUPEPOLY HETOED TOVG
KOTO 0KEPOLO TOALUTAAGIO TOL UHKOVS KOLOTOG A.

0) O vopog tov Ampere 1GyVEL Kol Y10, PEOIOTO LETAPANTAG EVTAONG.

€) 'Eva aumepOpetpo, cuvOedeéVo 08 KOKAMUO EVOAAACGOUEVOL PEVUOTOC,
deilyvel to mAdtog I Tov evaAlaooOIEVOL PEDUOTOG.

Movaoec 5



©EMA B @

B1. To dxpo O ypoppkov, Opoyevovs, EAAGTIKOD HEGOL d
mov ektetvetan Katd v devBovvon tov nuidEova OX \ (rad)
apyilel, ™ ypovikn otypun t = 0, vo TOAAVIOV 4712
ocvoupovo pe v eficoon y = A nu o t t;=2s
ONovpyEitaL £YKAPGLO OPUOVIKO KOLLOL.
H ypaogkn mopdotacn e aong g ToAdvt
onueiov Tov pécov, N xpovikn otyun t = 2 €
cuvéptnon pe T 0Ofom X, @Qaiverol G1TQ EAAVO 0 I >
Sy pOLLLOL. !q 4" x(m)
Tn ypovuch otiyun t, = 2,5 s to onpet m&ﬁg nov Ppickovtal o€ akpaio
B&om g Tpoy1dg Tovg Elvat:
i5 ii. 4 iii. 10
a) No emAEEETE TN COOTY OTAVINGT).
Movadeg 2
B) No dikaoloynoete Ty € 7@5 .
x % Movadeg 6
B2. Xe ovokevn peréng ) %t) QAIVOUEVOV,  LLOVOYXPOOTIKT
axtwvofoiio tpoomi - j a06d0ov. H cuyvotnta katoeiiov,
Y10 TO LETAALO T .
Av n ovyxvéttd /1 { ktwvoPorag eivan £, = 3 1}, 1ot TO0L
NAEKTPOVIL € gV0, OO 0000 LOMG TTOV KATOPEPVOLY VO, PTAGOVV
otV avodo. B taon edtokomng Vo-etvor ion pe
] £, 3hf,
v -
N. e i, e i, ©
a) N smAéEete T 6OOTH AmdvINGoT).
Movadeg 2
B) KOLOAOYNGETE TNV EMAOYN GOG.
Movadeg 6
B3. eoacpatoypapo pdlog (Bainbridge) pwroypaeiki o o o
OUmAOVOL  GYNUOTOG, AEMTY] O0EGUN TAdKka
WVTOV  evOg YMUIKOV  otoyygiov, mov O
anoteheiton amd 600 16OTOMA, OEPYETAL TmynA : ®:
omo oiltpo TOYVLTNTOV, Omov  1ovIwy it :
GUVLTTAPYOVV OUOYEVEG MAEKTPIKO TEdio WDVEE-o-3 N 3
évtoong E xat opoyevée poyvnricd medio : F ®5
EVTAOTG Bl LE QOPE aTH TOV AVAYVOGTY S, g, T m1
TPOG TN 6EAid0, KAOeTO HETAED TOVC. di """""
Mepucd amd o 16Vt deV EKTPETOVTOL KOl Mok

ovveyiCovv avemnpéaota TNV Topeio TOVG HEGH GTO GIATPO TAYLTNHTWV.



v=bi N

i E i B i %
No emiéEete ™ cwot) andvinorn (Movdoda 1 Vo TNV oUTIOAOYNOETE
(Movéoeg 2).

Movadec 3

2T GUVEXEWD TO. WOVTO OVTE EIGEPYOVIOL GE-TEPIOYT] OLOYEVODS LOLYVNTIKOV
nediov éviaong B, pe @opd amd tn cehida mpog Tov avayvmdotn. Xto medio
aVTO O1YPAPOVY MUIKVKAIKES TPOYIEG EQIOLV GE QMOTOYPOPIKT TALKO,
aeNVOVTaS G€ VTN OVO0 iyvn TOoL aTEYOVY U TovG omdotaon d.

B) H dwpopd palag towv 160tdénmv rv olyelov mov amoTELOVV TN dEGUN

glvon ton pe

Am Am = $BiB24
i. iii. E
No emiéEete ™ oot VTT KOl VO TNV OLTIOAOYNOETE
(Movadeg 5).
Movdodec 6

OEMA T
21 SToEN TOV STABVOD CYNUATOG\Ol \ Mn m e mmmmmmmmmmcmeamammmm-ne—-a
Katokdpueol  pete)haxol  dywyot X XE
yy', apeANTéNg ® {otaong eivo X y

OTEPEMUEVOL % VTI0  LOVOTIKO
0ATEDO. ;g

Avdpeca o fo. Toug A ko I' éyet

ovvoebel ‘E :lm(') anvio e ovvteELEoTN
= 0,5 H. Metolxn

QUTEMOL
papdos-ZH piovg £ =1 m, patag m = XE XE
0,5 W\OUKAG ovtictoong R =1Q """ "7 7Tttt '

dkpo ™G WAV  GTOVG A_rvm\_ r

KOPLOOVG ay®mYous, €ival KAOen L
VTOVG Ko UTopel va Kveitor yopic

pEC. HovwTIKS ddTTedO
0 pécov g péPoov kot kabeto oe
avt) acksiton katdAnin Sovaun F ue anotéheopo n papdoc ZH va kiveitar mpog to

TAVO TOPOUEVOVTAS GLVEXDG OpllovTio. TNV MEPLOYNn Tov Kiveitar 1 pafdog ZH

vrdpyst oplovTio opoyevéaG poyvnTikd medio évioong B kot pétpov B = 1 T, tov
0TOT0L 01 SUVAUIKES YPOUUES £XOVV POPE ATTd TOV OVOYVAOGTY| TPOGS T GEADA.



To mnvio PBpioketar € amd 10 opoyevéc poyvntikd medio o T0tQ Kiveitor o
aywyoc ZH. Adyw g kiviong g papdov o Bpoyog ZAT'HZ
oV omoiov M évtaot divetatl and ™ oyéon i = 2t (SI) omov t 0

OVTY] TOV POIVETOL GTO GYTLLOL.

HE POPA OTTMGC

NG TOL PEOUOTOC GE
o aZovov (Movddeg 2) kot

I't. No oyeduicete ™ YPOEIK TOPACTACT TG /EVTAS
ouvapTnon Ue Tov ¥pdvo i —t 6e opHoydVIO GVGT
Ad

i
vo. voloyicete Tov puOpd petaforic At onG Tov pevpatog (Movaoeg
2).

m )

Noa vroAoyicete 10 POpTio OV dEPYETOL TOUN TOV KUKADUOTOS GTO

xpOoVviKd dtotTnpo amd t =0 s Eog t = deg 3).
Movaoec 7
I'2. No oyeddoete TNV TOAKOTNTO T EA an6 avtenaymyn oto mvio (Movdadeg
2) Ko vo. VTOAOYIGETE TNV OTTd Tiun avtng (Movaoeg 2).
Movaoec 4
I'3. Noa vmoloyicete 10 PETP %ﬁm aBoov ZH o€ cuvdaptnon pe tov
YPOVO L —t.
Movadecg 6
I's. Tnypovun ott
a) To pérpo
B) Tov p POCOEPETAL EVEPYELD aO TN dHVOUN F o10
KOKA ( ) .
v) Tov pvb € Tov omoio amobnkedeTUL EVEPYEID GTO HayvNnTIKO TTEdIO TOV
i ovaoeg 2).
Movadec 8

Hewpr|oete T0 PETPO TNG EmTdyvVONG TG Papvtntag: g = 10 m/s”.




OEMA A

Y O0dtaln TOL TOPAKAT® GYNUOTOS QAIVETAL EVOG pmopet  va
ypnopomom et yo T HETPNOT TNG £VINOTG EVOS OLOYEVOVG L TIKGV ediov.
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To kataxopveo otéleyog OZ rouﬁm c

9
7 7

yu vo o€ opllovTio damedo. Tty
KopLPN 1oV £xel apOpwbel op1ld 30¢
dkpo A g pafoov Al o

oyevig.paBoac Al oo pécov tng O. Amod 1o

@ GOl pe NBew afopodc kot pn EKTOTOV

KATOKOPLPOL HOVOTIKOD VAUBTog (1), To omoto suvoéetal 6To pécov A ¢ mhevpdg
10 {

KA, éva tetpdywvo vaud 0o KAMN, mievpds o = 0,8 m kot
taone R= 1510 VIAPYEL TNYN NAEKTPEYEPTIKNG
NTéag €

DTEPTNC OVTIGTAOTG KOt AUEANTEOD BAPOLG.
ATOKOPVEO \EMIMEDD KOl PPioKETOl UEPIKDS UECO OE

évtdong B tov omoiov o1 duvapiég ypappég
€ Popa amd TN GEAIDN TPOG TOV AVOLYVAOCTY).

1 TOL VAUATOG Elvol TAPAAANAT TPOG TO KEKMUEVO EMITEDO.
inedo woppomel Kot copa X, palag my = 1 kg, dgpévo oto ehevbepo

Na vroloyicete 10 péTpo g dHvaung mov acket To viua (1) oto dxpo A g
papdov.

Movaoec 4

A2.  No vroioyicete to pétpo B g évtaong tov poayvntikov mediov.
Movaodec 4



10
v 0 otiyun

Metakivovpe to O X, Tpog T PAGTN TOV KEKAUEVOL EMTESO 0 d= —Om Ko
ol

T0 ovyKpatovpe o€ ovt ™ 0éon. KoéPoope 1o vAua (2

aervoupe elevBepo vo kvnbel Tpog ta TAve TO ChOUN X o Xy EKTEADVTOG
am\n appovikny taddvioon pe D = k, mepvoviog yo Qopa amd 11 0éom
100PPOTING TOL GVYKPOVETAL LETOTKE KOl TAAGTIKA LLE TO O 2.

A3. No amodeifete 0Tl T0 GCLGCOUATOMO OUES TNV TAQGTIKY] Kpovom

oKwvnronoleital oTrypoda.

? Movideg 7
Ad4. Av 10 GLOCOUATOUN OUECHSG UETEL m% OTIKN KPoOON eKTeAel amhn

apuovikn toddvioon pe D = Kk, pete  ypovikn e&lcwon g
OTOUAKPVVONG TOV GULGGMOUUTMUATO ™ 0¢on ooppomiag tov. Na
Beswpnoete g ypovikn oTyun to = 0 ) &TIyun g Kpovong kot 0etikn eopd,

™ @opd amd TN AT TOV KEKMHEVED ETITESOV TPOG TNV KOPLON| TOV.
Movadseg 5

AS. Noa ypdwyete ™ oyxéon QOVOUNG FOL sAdTnpiov G cLVAPTINOM UE TNV
amopdkpovvon Fy — x war otdpke w OGNS TOL GLGGMOUATOUATOS KoL
VO KAVETE T1 YPOPIKT}.TRG T0 pdcswc% ovounpévoug AEoveg.
Movadseg 5
Na Oempnoete Ot
* 1M Kpovon elvar o oio
+ mavtiota v aépa Dedpeitorapeintéa Yoo OAo To GOUATO

«  KOTAQ TNY-KPO dev &yovpe agmdieto palog

* 1O oYL vl vrd KAipako
+ 10 ¢ emTéyvvong e PapdTnrog stvon g = 10 m/s%

S



MYZIKH I AYKEIOY NINAKAZ AEAOMENQN KAI TYNON

OYIIKEZ ZTAOEPEE KAl NAPATONTEZ METATPOMHZ

MaZa npwtoviou,

my=1,67 x 10" kg

Qoptio nAektpoviov (améAutn tLpr’])ﬁ;ﬁ,G X ﬂ)l\gé

Mala vetpoviou,

mn=1,67 x 10 kg

HAektpovioPfoAT, leV=1,6x10"*)

Méa nAektpoviou, m.=9,11 x 10 kg

ToxUtnta tou $pwtds, ¢ =3 x 10° pifs_

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

HAektpwn) otabepad, k=1/4mee=9-

10° N-m?/C?

)

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

MayvnTiki SLOTEpATATNTA TOU KEVOU, po=4rt x 107Wh/A'm = 41 x 107 (T A

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

|

hc=12,42-10"7 eV -m=12,42-10" eV -10° nm :12429V~nn@\@ el - Am

NMPOGEMATA MONAAQN FEQMETPIA -TPIFMONOME OPOOrQNIO TPIMNO
5 METPHZHZ EpRadov naparAnioypdppou: A\=\8\v/ / a b
10° — tera(T) nud=— , covl=—
5 — MepipeTpog KUKAOU: C:Zn/\ c c
100 — giga(G)
5 Eppadav kikAou: A=nr? 0— a
10° — mega (M) &P s
B T Eppasdov adaipac: Az&vw
100 — kilo (k) RIS
2 : 4
10 . —> centi (¢) Oykog odaipac V =—rxr c
10° — milli (m) 3 a
10° — micro (i) Mikes tOW\S:R ?
10" - w _ b
e ,(n) nuc uwa A ph——"—
107 — pico (p) & 2

/)

MONAAEZ, SYMBOAA | pétpo, Xeptl, HE JoUh, J NAEKTPOVIOBOAT, eV
xthidygeppo, Ke | téoha, T violtov, N KEABw, K
SEUTEME}Q@W XEVPL HTJ BoAt, vV Bar, W
ayép,/ A og, Q kouAopm, C akTtivio, rad
TPIFQNOMETPIKOTAPIOMOI
9 oY 30° 37° 45° 53° 60° 90°
nuo /9 ~J/2 M% 272 4/5 /2 1
ouvd Hﬂ 32 ’\%@ /2 3/5 1/2 0
e@d 0 5 /3 3V4 1 4/3 N _

KPOY\Z&IZ-\M%?NIKH ZTEPEQY HAEKTPOMAINHTIZMOZ- HAEKTPOMATINHTIKA KYMATA
ZOMATOZ
a: grutdyuvon F ®s= B A ouvl A: euBabov
E: evépyela £=— B: payvnuiko nebio
f: ouyxvotnta 7 5= E|q|u E: nAektpid mebio,
F: 8Gvapn I dg HEA
Tox: PBNn dt Een: HEA ono
oAicBnaong v £ =Bllnug enaywyn
N: kaBetn | £ = 7 7 w11, ; Ewr: HEA  amo
Sovaypn - Z? ouTETAYWYH
K: KLYNTWKA Izi L: GUVTEAECTNG
EVEPYELQL R, OQUTEMAYWYNG




. 2m,
v, = v,
m, +m,
- N/
YF=ma-= a
dt
To=u N
1
K==m
p=mu
ds
v=—
dt
2
a/{ = 7
0=90_2% _yr¢
dt
1
I'==
f
U[Iﬂ = (OR
dw
Cor = ar
aATIII - aV[L?I/
t=FI=Fd
L=mur
dL
L7, =—
= dr

L: otpodoppn w £, =Bol
I, d:pkog B | V==
anmooTacn 7 =N L
m: pado R, =R +R +R, ” dt
p:opun 1 1 a
Riraktiva | == om b | Bape =700
5. t6¢o f R“}“ : ¢ ?’t
Suaatnpa L=y it
T: mepiobog _ 0
V: dyKkog k= pz L
v: taxvTnTa o IA] M
W: £pyo AB=—L— E
x, y: Béon 4z r 73
Ax:ETOTOMLON
Oyav:  YWVLAKA 14,21
EnLTdyLVon 5= Axr
Lt: GUVTEAEGTAC t
: X
PG B, Jmir(—=—-=)
& ywvia B = M % r
01 UKVOTNTA dzr
T: pontr
ws o ywvekd | SEAlguvl =l
TaXUTNTO ’

4

9,

=c
! t x|
% 2T (? - E) andatacn

Ne phektowd pedpa
: Siapopa
Suv ou
Vg i a: pikog 1
ataon
EVEPYELX  uayy.
Mebiou
g: nAekTpWKO doptio
R: avtiotaon
W: épyo
Rox: OAWKA avtiotacn
o: eldikn) avtigtaon
F: 8Gvaun
T: nepiodog
r aKTive

1

n: apOuos aneipwyv
avd povada unkous
N: aplBpdc onelpwv
v toxoTnTa

@p: payvnukn pon
9, @: yavia
WIMOYVITIKA
SwanepatdnTa
¢ taxutnTa
bwtog

Tou

TAAANTQZEIZ KAl MHXANIKA KYMATA

- ENAAANAZZOMENO PEYMA

x=Anu(wt+e)
u=wAoUV(wt+@)
o=-wAnu{wt+e)
F=-Dx

U =lDX2
2

F=-bu
A=Ae™
u=Af

y= AI&)
/

2: aTaBepd enava

T: nepilobog

b: ataBepa anocPeong
AIHAKOG KUMOTOG

T: nepilodog

U: Suvopukn evépyela

y: QITOUAKPUVET

I/t;v =

p=ui

-
T

U: oy Taon

V: mAQTog Tdang

i otypaio pebpo

! : MA&to¢ peVATOC
lev: evepydc évraon
Vev: evepydc tdon
P: Méan wayug

p: Tuypalo wyog

T:neplodog

R: avtictaon

W: evépyela nA. pevpatog
Q: GeppodnTa

ITOIXEIA KBANTOMHXANIKHZ

&

Y|#fav=1

A== (1 - ovve)
mc

Ap szi, AEAt = —
o 2r 2

T: Beppokpacia

E: evépyela

p: oppn

c: Tox0TNTa HWTOHS
f: cuyvotnTa

x: Béon

AUAKOG KOUOTOG

@: ywvia

t: Xpovog

@:Epyo eaywyng

A: ofefoudtnTa

W: kupatoouvdptnaon
V: dykog




