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To copa X1 apyikd wopponei ot @O.1. (1) . H andotaon and to dvowd Mnkog x,
TPOKVTTEL OO TN GLVONKN 1opporiag oTn s :
0éon avt. "

JSF=0=F,;—-B,=0=F, =8B
mg ©.1(1) -0 3
(:)Kx0=mg(=>x0=7 b,

To cvocoudToue ToV dNUIoLVPYEITOL HETE T
kpovon 6Oa 1ooppomel ot véa Ofom
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Iooppomiag (2). H véa amdotaon x; amd 10 UGIKO PUNKOG TOAL TPOKVTTEL OO TN
ocuvOnkn ooppomiag otn BEom avTy).
2mg

Zﬁ=0(:)Fgl—Bol=0<=>F;A=Bo,1<=>Kx1=2mg<=>x1=T

H andctaon avty avtiotorel kot 610 mAdtoc A g TOAAYT®ONG TOV €KTEAEL TO
GUCGCOUATOUN COLPOVA LLE TNV EKPOVNOT] TNG AGKNOTNG .

H amopdxpuvon and v onoio EEKIVAEL TO GLCCOUATOLLE Jvel TIXAvTmon and
, mg
O. 2)elvanx = x; —xp = —

H toybvmta 100 cLCCOUATOUATOS TPOKVTTEL © 1 dlTnpnong ywo. v
EVEPYELD TNG TOAAVTWOONG

1 1 1
ET=K+U<:>§DA2=EZmVK2+—

2ma\ > mag- 2
K(Tg) :2mVK2+K(—g)
_ /3ng _

H apyun taypmra\uy T THPNONG TNG OPUNG
A.A.O.
pap)( TE
210 00TEPO TEIPALO TO GO0 2'1 16Q
0€ AmOoTOOoT X Ao TO PLOKO pnKoc. Hdapovon mov & ¢
aKOAOLOEL Elvol EAACTIKT Ko £TTE 0TOL £YOVV HE B = &
: ‘ r R OM = Fe = =
toeg paleg avtaAlacGouy T TN = vg. : 'Igz: ------- > S
Xo » = =
. (= % A, 230 - OThT— Al R
Sev adhier O N B A |

EmumAéov enedn n 0€on coppomioy
1oY0EL

Pu——

Y 4
B, z:l )

Kpar = Unax %mv{z = EDAZ = mu)?
2mg\°
-¢ (%)
2 4m? g* ) m
muvy —KT@vl =2 E-gsz
Enopévog
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Otav t0 copa eivar depévo 6to vipa OTavet v 0éon pue i
TOYOTNTO Uy , TOOTITO TV 0Ttoio O vToAoyicov L pYN Awatipnong 3—.
g Mnyoavikng Evépyetac.

?

AAME O
Kap){ + UapX = Kiex + Uzen \ '

1

1 2 v U =0
Emvl2 = Emviz + mg?2 '3 v{z +4gf & % ------ m-.—lr--ﬁfﬂ----
v =vg? \

Eneon n pap KTEAEL OPIEIKA ovoKVKA®GS Oa 7t MNTO OTNV KATAKOPLON

0éon va eiygr opla noév. H taydmmra pe 1 ipémel vou EEKIVIGEL ad TNV

katotepy BEon Ba Ppebel ue AAME.
AAME \

v, =0
Kapy + Uapy = Keez + Uzes 2 22l < vi=4gl S,
= 2,/9¢f
O

m Uz Uggp = 0

Ot 6TPoPOPLES KOt OTIS OVO TEPUTTAOGELS EIval SOVOGLOTO LLE apYT| TO

KEVIPO TNG KVKAIKNG TOLG TPOYLAG KOl LE POPA TOV TPOKLTTEL OO TOV KOVOVO TOL
0e&100 yeplov apd e PopA TPOG TOV avayvdot. Tn eopd avt) opilovue g BeTikn
QOpa Y1 TO SLVOGLOTO TOV GTPOPOPUDV.
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To pétpo ¢ petafoAng tg CTPOPOPUNG Y10 TO GMUO TOL lval OeUéVO 6To Viua. Oa
etvau:

AL, = |Azl| = |Z’1 — Zl| = |(+mv1f) — (+mvf)| = ml|\/ﬁ—,/5g€| =
mf\/ﬂ |1 —+5 | 1 (\/g — 1)m{’\/ﬁ (To pérpo eivar Beticdg apBUdc)

AvrticTtorya to HETPO TG HETABOANG TNG GTPOPOPUNS Y10, TO
papdo Ba sivar:

o, TOL €ival OEPEVO GTN

Enopévag
AL, (V5-1)me/ge V5-1
AL, 2mt,/ gt 2
B3. X®06716 10 (00)
To pqkn kdpatog A7 Kot TOV OKEOUEOUEVOV POTOVIDOV 60° ka1 otig 120°
vroAoyilovtal and TG GYECELS
, h , 1 O03
Al_k:mec(l_ _Ac=lc(1—z) 1=

AvtiocTot o o1 KvnTIKEG EVEPYELES TWV AVAKPOLOUEVOV NAeKTpOVimV Oa givar:

K =FE—F =hf—hfi=hS nSope(L_ 1 )_Lthe
1= 1= hf =hfi=hy 2\ E) T3,
2

Ko

K,=E—E, =hf —hf,=hS—nSone| L 1|30
2 =E—B = hf —hfp =hy—hor=he| 5,/ 52
2
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Emopévmg €yovpe:

Lhe
Ki 32, 5
K, 3hc 9
51,
Ap(lKl =§K2
OGEMAT

I'1.H yevikn e&iomon tov 6tdoipov KOpotog ivot y=
mv e&iomon y=0,4cuv(5ax)nu(4nt) tpokvntel: A=0,
mg eElomomng €vOG  OPUOVIKOL KOUOTOG &t

I'2.Enedn 1o dxpo O givor xohio k
xopons L Ba 1oyvet 0t L=(2x+1)

INo A=0,4 m kou L=0,9m Bpic

I'3.01 6éc¢e1c g TpiTng OV TETAPTOL SEGUOV

Apa,n erdyotn andgtaon RETaED Toug Ha etvar dtav Ba n Vw‘
dmin :O|7-O|4: ’

H péyot

om=-1612 0,4cvv(51/4) =321 \2 m/s*

at f=2Hz.H yevikn popon
IT-xIN) wor  Yo=Anu(t/T-x/L).
Avtikabiotdvrog mpokvntel:y1=0,2np(4nt-5x 2=0,2nu(4nt+5nx) (S.1.)
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I. H évtaon tov pedpotog mov dwoppéet v papoo sivor

ion pe: IKA:REE =6 A.

>
=3

- o] I‘—}
&
= —va—fGIQGG‘— N

3 Xmv pdafdo aokeitor OOV
b l o B lka-KANu90° = 1-60.4;
‘ IKA

FL = 24N,

el
o

11=R£ = 3 A. Enopévoc n €

1

eivon fon pe: B=pon'la

po mov  dwuppéet
K\\ x b akoploio. Xto GKpo TO
KATOAANAT  TOAMKOTNTO

>

avantuooetol Egye  pE
6Te  va  «ovtotabed» oty

rﬁ

L
7 8 L4:>i 5 PEVLLOTOC TOV TO  OlappEEt.
Il T povikd duwotnuo o B_p(')yxog
R :\—\ pedpa.  évtoong I mov
r H AN v o e tn oyxéon:

=0 | L= - iRi-iRka= 0 7 i=
i=1A.

1 papdo aoxeitor ekeivn ™ oty dvvourn Laplace
uétpov FL=Bi(KA)mu90° 7

FL=1-1:041 N 7 FL=04N, pe gpopd mov @aivetor 610 GYNLLO.

A3.Ilpwv avoifovpe 10 dakdmTn 10 TNvio dappéeton omd pevpo [1=3 A kou n evépyeia

, , . L 1 1
TOV HOYVNTIKOV TEdiov 6TO0 €0MTEPIKO TOv gival ion pe U =ELI12 = 50.4-32J = 18J.

Otav avoiovue 710 OSwkoOmT 1 Topamdve gvépyeln. Adyw  @aivouévov Joule
petatpénetol o€ OepUOTNTO GTOVG OVTIGTATEG TOL KLuKAMpatog. Emopévog:

Q=Us 1 Q=18J.
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Ad4. Eopocov m pdaPdoc dev mepiotpépetal, 0 0oAYEBpKOd GOpOIGUO TOV POTAOV  TOV
aoKovvTol 6€ avtiv eivar ico pe unoév. Ymoloyilovtag Tig pomég ¢ pdfdov ¢ mpog
10 Gkpo ™ N €yovpe:

Sov = 04w+t =0 F(AN) = -FLONM) 1§ FaN) =2 F= g
F=1.2N.
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