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TAEH: I'' TENIKOY AYKEIOY
ITPOXANATOAIZMOYXY: OETIKON XITIOYAQN
MAOGHMA: OYXIKH

Hpepopnvia: Zappato 27 Anprriov 2024 f\
Awapkera EEETtaong: 3 dpeg \\

EKOQNHXEIX &

OEMA A
2ric nuteleic mpotaocelc Al — Ad vo, ypayete ato 18& ¢ 0V ap1Buo e TPOTooHS
io

Kol OITAG. TO YPALULO. TTOD QVTITTOLYEL OTH PPao,

Al

NV COUTANPAOVEL COOTA.

Kotd ) pedétn mg xivnong evog v{ %v couaTdion, COUE® %

apyn e apePordtnrog Tov Hels@

a. 1 advvapio pog vo TPocdopigovpe TAVTOYPOVO KoL UE 0TLo] BSIOL ™m
0éom kat v opur| Tov G@é&iw opeiletal o€ napau@«\ia Xetsg

B. moPepoardtra GTO@\ TIGHO TG B€omG TOL GEOUATL elvert avaroyn g
afeforomrog FVTOAOYIGHO TG OpUAG TOV.

Y. 0G0 TEPLOGO @ptﬁng glvar 0 gvtomouo £61G TOL GOUATIOIO
1660 peyaki BefordoTnrTa vVIAPYEL GTOV: %@ GO TNG OPUNG TOV.

) 11810V elval avTIoTPOPMC

ow@ v UETPOL TNG UETOPOANG T TOV.
%\\ {\\ Movaéodeg 5

010 0100VTOL KOl 6TO KEVO

- \] 7
AL@%@ TPOMOLYVITIKG, KlI)H(X‘C(XZ @

A3.

LETOPEPOVY EVEPYELD KT ﬁ%}m TPOTO.
Y. mopdyovtol povo aﬂ TAAQVTOVIEVO NAEKTPIKA oA
0. dwdidovron pe 61 ocxvmw 0TO KEVO KOl 6€ OO TAL VAIKG PLEGA.
Movéoeg 5

Avo coaipeg dapopeTik®dv palomv kwvobvtalr oe Aglo oploviio damedo e
avtifeTeg OpHEG Kl GLYKPOVOVTOL KEVTPIKA Kot EAAG TG, MeTd TNV peta&d tovg
KpoVoT), o1 000 cEaipec:

Ba aktvntomomBovv.

Ba KiynBovv pog avtifeteg KatevBHvoeLC.

Ba KtynBovv Tpog v 1o katehOvvon.

Ba ktvnBovv mpog kbeteg petalh Toug devdvvoels.

»= > e

Movadeg 5
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Ad4. Amo kdmowo onueio A opoyevols HayvnTIKoV Tediov EKTOEEVETAL POPTICUEVO
copatiolo kot n katevBovon g ToyLINTAS TOV GYNUOTICEL LE TIC SVVOIKEG
HOyVNTIKES Ypappés yovia ¢, €tor @wote 0 < ¢ < 90° Av ot Paputikég
aAANAemOpAoElC etvan apeAntéeg ToTe:
0. m kivnon mov eKTeEAEl TO GOUATIONO €ival OLOAT KUKAKT).
B. m kivnon mov exterel T0 cOUATIOW ivar EVOVYPOLUN OLOAT \E>
Y. T0 ocouatiolo Oo emotpéyel 6To onueio A. N -
0. KAOg YpoVIKY| GTIYUN KOTA TN SLAPKELX TNG KIVNO™NG TOV nog petafoing
NG KIWVNTIKNG TOV EVEPYELNG Eivat 160G [LE UNdEV.
& Movaodeg 5
AS. &

No. ypayete oT0 TETPAOLO OGS TO Ypoo. KOs TpdTao: 1 dimAa o€ KabOe ypao
m Aéén Zwato, yio ) owaty wpotaon, koi ALy Aabog, yio th lovOBaouévy.
a. Ola 1o onueio g mepupépelog evOg diokov Tov eKTEAEL KOAION Ywpig

oAloOnon og op1lovTio eminedo SW K1) TOOTNTO. 4
B. 'Eva aumepduetpo chsSsuévQ o€ KOKA®OUA EVOALUGGOLEVOD ng
HETPE TNV EvEPYD TIUN NG &V @ \q\*{o{) PEVLOTOG TTOV TO JLOPPEEL,

v. 'Eva onueio T evdg vAucod 01) GTO OmOoi0 m)uﬁdkkomﬁf)o HOVIKA
KOUOTO. GUOYYPOVAOV TNY(C ot TAdTovg A ektelel T vfdﬂ?éf YPOVIKA

HETOPAAAOLEVOD TALTOVC.
0. To poyvnrko ns@ onuovpyet sveﬁypauuog@rocpépog aywyog
amEIPOL UNKO @T ot LOYEVEG.
€. O unyoviopog ropoymyns TV oKTivev o avVTIGTPOPOS TOV
POTONAEKTPUKOD POIVOUEVOU. %
@% @ Movadeg 5
—

oouss <&

—
B@ Bétovpe 600 GLoKELES pe?@qg TOV POTONAEKTPIKOD Qatvopévov. H mpdn
XE

1L 0TV MPAveLD TS KaBO300 NG eMIGTP®MOT amd OAKOAPETAALO A Kot M
devtepn aviictorya sniéﬁ:ip M oo aAKaApéTaAlo B.

=
Atveton 6 fg = %1) fa w1 fs ot ovyvomteg Kat@EAiov Yo T

OAKOAMUETOAAL

dotovio opun POV P mwpocTinToLY GTNV KAB0OO TOL OAKOAIUETAALOL A

omote M Tdom anokonng etvat Vo.

dotovio opung pétpov 2p mpoomintovy 6tV kdBodo Tov aAkaipetdAiov B
omdte N Tdom anokonng stvan Vo'
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H oyéom mov cuvdéel t1g 1doeic amoxonng Vo kat Vo' givat:
a V' =V,
B Vo' =2 Vo
Y. Vo'= ;
Noa emié€ete ) cwot) amdvinon. N @
O ovaoeg 2
No oa1tioAoyNGETE TNV EMAOYN GOG. %
& Movaodeg 6
B2.

Avo gykdpaoia appovikd Kopato id1ov TAATO ag cuyvotTog dadidovral
tavtdypova pe avtifeteg taybTNTEG KT eVOC YPOUUIKOD EANCTIKOD

nécov mov tavtiletonr pe tov d&ova omorskscua va ompovpyn et
otdopo kopa. Zto onpeio O Tov péoov (X 0) dnuovpyeiton kotia k léﬂe}?é
onueio mov PBpioketor oto O, T AP otiyun t = 0 Siépyetan omod on
1GOPPOTIOG TOV KIVOULLEVO KO Betucn popd. To ypovikd o6
000 O1000Y KOV usytcronou’]ng KWW TIKNG EVEPYELG TOV TEOP
T
onueiov etvan ico pe KOl TN ¥POVIKY| otiyun t = o
VVGT] TOL &lval iom pey = +@

V0 O1000YIKAOV OECUDV rov OTAGIUOV KOUOTOG

a

N mepiodog

TAAAVTOGNG TOL, N

H andctoon p
givar 0,2 m.
H e&iow Q@mcmov KOpoTog etva: &

. y%(&m nu(10xt) (S.1.) {
B %&%ﬁ,zmaonx) nu(20mt) (S. %

@\?2 0,2cvv(57X) nu(10xt) g

Noa emié€ete ) oo n
Movaodeg 2

Noa attiohoynoet oYN GoC.
Movdoeg 6

, T_ 1
Atvetaim o=
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B3. AuwAn 1tpoyoric (T) oamoteheitonr amd 2 KOANUEVOLG OMOYEVEIG Ko

, . . , r_1 , ,
opoa&ovikovg KUAIVOpoLG akTivov I' kot R 6mov =55 H tpoyoiio pmopet va

TEPLOTPEPETAUL YOPIG TPIPES YOPw amd oTafepd 0p1lovTio AEOVA TOV GUUTITTEL

pe tov dEova cvppeTpiag g Ko mepvd and 1o O.

Opoyevng woomayng diokog (A) palac M kat aktivag R' icoppomet
v dKpo Tov oTEPEMUEVO 0PILOVTIO, afapPES KOt U EKTOTO VN uoc(%G
o

{0 KaTOKOPLPO

10 GAAO dKpo givort aKAOVNTO GTEPEMUEVO GTO YNAOTEPO OGN
KLAIVOpoL NG Tpoyaiiag. O diokoc (A) Epyetal e EmaT| Le
toiyopa (1) ko pe to opldvrio ddmedo (2). 'Eva 581')&%
Kol pn extatd viuo (B) elval mepacuévo oty mept

TOG GTO
0omoiov

OTEPLKOV

apES, KOTOKOPLPO
€l Tov eEMTEPIKOD
oTEPEMUEVO SO ()

KUALVOpOL NG TpoyaAiag Kot 6TO KAT® TOL %
pélag m ko apeintéwv dtuotdoewv. Ola ra@ TOV GYNHLATOG LIGOPPOTOVV.

o

H 8181’)61)\/@\/&“% ETOLPNG N1 mov ao

tov O

opa (1) otov dloko (A)

elvai K@ TO TOlY®OUO KO TEPVA OTTO :
L
) TOV LETPOV TNG OLVA Kf%&ﬁg TO HETPO TNG KAOBETNC dVVOUNG

O B

‘ 2

@\\@D ackel To opovTIo Sdnéo oTO- 6O Elval 160G pe:
am %

"M
No emAéEete ) oot omdvnon.

2m
B- —

M
'Y- i4m

No atoAoyNGETE TNV EMAOYN GOG.

Movaéoeg 2

Movadeg 7
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OEMA I

Avo opotol, mapdAiniol, opilovtior petaddikoi aywyol AXi ko ['X2 peydiov
UNKOVG €Y0VV OUEANTEN KT avtioTaoT, aréyovyv petad tovg otabepn andoToon
=1 m ko1 ot dkpa Tovg A Kot I £xovpe cuVOEGEL TNVIO LLE GLVTEAEGTY| OTETAYMYNG
L= 0,8 H ka1 opkng avtictaong Rz = 1Q. EvBoypoaupog opoyevig, opiloviiog Ko
woomaymg aywyog KA, paloc m =1 Kg, pixovg (KA) =2 m kor opikng avrictacns Rka
= 2 Q xweitan pe otabepn opiloviio TovTTA LETPOL L = 2 M/S, TOPE OTOVG
aywyovg AXy kau I'Xz €yovtag ta onpeio tov M kot N dopkadg o 8 1 pe avtovg. O

ayoyoc KA xwveltol péoa o€ kataKOpLEO OUOYEVES uowvnn% evpoug d Kot
T

évtaong B pétpov icov pe 0,5 T pe popd amd Tov avoyvmdoT N oerida. To péoo
Z tov tunqpatog MN tov aymyo tavtiletal pe o Péco ro

Agydpoote 0tL T Ypovikn otryun t=0S o ay srou ot 0éon (1) ko
évtaon Tov PeVUOTOC TTOL TOV OlopPpPEEL EYEL & omBei. Ilpokeévou va

K _’U (3] éﬁ

A M N\

L.R=x 4

(
& ¥
@%&: ©éon (1) @@

L —
drotnpet T TH GLVEELDL 1 TaOTNTAL U r@ 0 KA otafepn], aockodpe oe avtdv,

ct% 10V Z, otofepry optlovTio. dv Z/Jaun €tpov 1,25 N.
:V
I'l.  Novroloyiotel ) £vTaor TOUNAEKTPIKOV PEVUATOS TTOL SLOPPEEL TO KOKAMLOL TN

ypovikn otrypn| t = 0.8 Ko n evépyeta mov €xetl amodnkevtel 610 poryvnTikd medio
ToV Tviov TV 10 VIKT OTLYUN.

Movaodeg 4 + 2

I'2. Noa amodeyBel 011 katd TV oAicOnon tov aywyod KA otig oidnpotpoyiés
eppaviCetatl tppn, cvvorikov pétpov T =1 N kou va vroroyiotel | tdon Via
6To AKPO TOL.

Movéoeg 5 + 2

Tn ypovu otryun t1 o ayoyog KA eEépyetan and to poyvntikd nedio. ApEcmg
petd v €£060 Tov aywyov KA amd to poyvntikd medio n dvvoun F KaTopyEiTal.
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B ®PAXH

I3.

Tn ypovikn| otiyun t2 > t1 kot kabdg o aywydg KA kiveiton €KtO¢ TOU poryvntikon
nediov Ko drappéetorl and pevopo évraonc i = 0,4 A, va oyediaotei 1 oMot TO,
g HEA Adyw avtenaywyng 6to mnvio kot vo vwoloyiotel 1 amdAvTn TN T0V
pLOLOV peTAPOANG TG EVTAOTC TOL PEVLOTOG GTO KUKAMLLOL.

Movéoec 2 + 4

To niekTpikd pedo 6T0 KOKA®UO UNOEVILETOL KO O Ay®YOG rekmd@ard mv

kivnomn tov.

4.

OEMA A

woopponei otn 0éon T, crspsmsi@

KOTOKOPLQOV gA0TNPiov, OpEANTE ag kot otabepdg K =100 || 7 \
N/m, vndé v emidpaon u}/\qwaxd)g OOKOVUEVIG GE O rlm

@

Na Bpebet o mnhiko g Beppomrag Aoyw tpifr|g oAicOnc % eKADETOL GTO
nepBarlov mpog v Beppotra Adym eoavopévov Joule Gtig avtiotdoelg tov
KUKAMUOTOG Ot TNV YPOVIKT] GTUYUT TOV O ay®wYOS £EEPYETOL OO TO LAYVNTIKO
medlo PUEYPL LD XPOVIKY] GTLYUN TTOL O aymyég\wysiwt KOl TO MAEKTPIKO

PEVLOL OTO KUKA®UO £YEL UNOEVIOTEL. &
% Movadeg 6
O £
\\

N
Yopo X1 palog m1 = 1 kg @m{mémv dloTAcE®V f

dvo AGKpo 130VIKOD

AT

otabepng katokopLeNg SOvaung pétpov F =5 N pe gopd mpo E vF
Ié Ié Ié ) T I4 4 )O
KOTO. To K&t Ko T0 npiov gival akAOVNTO GTEPEML =
optlovtio eninedo. =
Zopo X apeAntemv dloeTdcemv gtvot dgpév ———

afapovg, un € TEVIOUEVOL VI|LOTOC UN
0omoiov 10 & KpO €ivol aKAOVITO GTEPEMUE /O GT0 onueio O. To copa X exterel

KUKAIKT
Kkivnong w tvat op1lovtiog, KaOeToC 6TO E7i

H @opéd (mepiotpogng tov X T(M)ﬁf;%l pe

S
KOTOKOPLQA TPOG T, KAT® @P i

EPLOTPOPNG Ko va, tepva amd to O.

{ hrcmj KTivag ' e KOTOKOPLPO ERINEdD e TOV AEova TEPIGTPOPNG TNG
)
@@opd TEPLOTPOPNGS TOV OEIKTOV TOV

. 1 \‘
Tnv ypovik otrypn t = %Ma glvar 0p1lovTIO KOt TO GO X KIVOOUEVO

) m , r
gtpov p =4 Kg; GLYKPOVETAL KEVIPIKA LE TO

axivnto copa X1 ot 0€ . Aféomg petd TNV KPOLGT] TO GOUO X OTOKTO OpPUN|

avtifeng KatevBuvong §l stpov p' =1 Kg? :
Al. Ymoloylote TNV OUETABOAN] NG OTPOQOPUNG TOL copotog X eoutiog g

Kpovong, ®g Tpog optldvtio a&ova, kdbeTo 61O emMinedo TG TPOYLAS TOL TOV
TePVA amd To Akpo Tov vipatog O, KabMG Kot To HETPO TG ToXVTNTAG V1 TOV
OTOKTA TO GO0 X1 OUEGMG LETA TNV KPOVOT).

Movéoeg 3 + 2

APEC®OG HETA TNV KPOVGT OTOUOKPVVOLLE 0KOPLOH TO GOGTNUA GO0 X — VIO
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A2. No amodeilete 0Tl 6T GLVEKELN TO COUO X1 O EKTELEGEL APLOVIKT TAAAVTOON
KIvoOUEVO GTOV Kotakopugo dEova Y'Yy pe otabepd taravioong D = K «at
nAdtog A = 0,5 m.
Movadeg 5
A3.  AvBewpnbei 611 T0 GVGTHUA EAATIPLO — COUO X1 aTOTEAEL KPOVTIKO TOAOVTOTY,
obupova ue v vrodeon Planck va vroloyiotel o kPavtikog a 3¢ N g
evepyelakng otdlung otnv omoio Ppickerol 10 mapaTdved GOUGTNHA KUTO TNV
OldpKeELa TS TOAAVTMOTG. O\K
Movéoeg 3
Tnv ypovikn otiyun t1 to copa X1 Bpioketor otn 04 A,@e{vm ymAOTEPQL
Katd d and v 0éon I' 6mov apyikd npepovos, Kot KIVELTOL pe TaydTNTo LETPOV
v1=3 ? LE pOPA TPOG TAL TAV®. AV
A I:l X
A4. Na vroloyiotel 1 amdotacn d Kabmdg Kot 0HvVon Tov 0GKEL TO )% g
elatnplo 6to copa X1 ot Béon A. a -
\© Movadeg 4 + 3 %gb
Tn ypovikn otiyun t1 éva igo copa X2, palag ma %(3
OUEANTEWV OULCTAGEDV KIVOVLLEV KOPLOQ, LLE POPE TPOGS TOL KATW,
GUYKPOVETAL KEVTIPIKA KO € Ké pe To copa X1 ot 0éon A, £yo Alyo mpv v
KpovGN KIVNTIKNA evEpYELnio 2= 116 J. 21t ovvéyela o GO@EKTSXS{ OPUOVIKT
TaAdvTOoN otabepd @ Kol véov TAdtoug A’ ®
AS.

VO VTOAOYIGETE TO YPOVIKO O1UGTNIL V- OTOLTEITOL DOTE TO COUA X1 VO
EMOTPEYEL 670 A Y10 TPDTN QOPE Petd

| , , Y , ,
Noa voh HEYLOTI dUVATH KIVITIKY| 10 TOV TO COMO X2 puTopel vo
anom@ ™G EAUCTIKNG Kpoﬁcni\\;’l Y1010 A. Xg 0TV TNV TEPIMTOON

KpovoT.

— Movéaodeg 3 + 2
@A{varat TO PETPO TNG 8%@% ™m¢ Boapdtrag g = 10 szKou N otabepd
TOOEL

Planck h = ? 1034 J-s. Ot o

| ¢ aépa Bempovvtal apeintéec. Oewpovpe OTL 1M

YPOVIKN O18pKELD TOV KPoUoEwV Etvor apeAntéa. Atveton T = 3,14.

®
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