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OEMA B

B1.

i. Yoot emhoyn B.

[Ma v xpovikn otrypn ti woydet ot

Ao

In 2

1
DL Yfhyre izt = =2 (1
> 0 > 1 " (1)

[Ma v xpovikn otypn to woydet ot

Ao
8

3In2

—A 1 A
:AO-eAtZ:gzeAtZ:)tzz 1 (2)

Amo 115 oxéoeig (1) ko (2) mpoxvmtel 0t t, = 3 t; = 1,5s.
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ii.
X0t EMA0YT C.
Tnv gpovikn otrypn to= 0 ya TNV evEPYELX TG TOAAVTMONG 1oYVEL OTL

EO = %DA02

Tnv xpovikn oTiyun ti yio v EVEPYELD TNG TOAAVTWOGCNG 1oYVEL OTL
1 A0.%2  E,
Ei=32D) =5
Tnv gpovikn otrypn t2 yio Ty EVEPYELDL TNG TAAAVTOONG 1oYVEL OTL
= 1pAo’_ Eo
E2= D) = &
Emopévag yuo to épyo Wreyvr TG SUVOUNG OVTIGTAONS, Omd TN XPOVIKN GTIYUN t1 Kot
uéxpt  otryun t2 Ba £xovpe otu:

WFowr:Ez-El == _22=-_ =9

B2.

Y®O0TN EMAOYY .

['o v TpdT Kpodon 1o cvotnua PAua (X1) - copo (22)
elval LOVOUEVO Kot 1 OpUT TOL Ol TN PEiTOL.
pm)y=p(u)=>mi-vo=mi-vi+my v2=
m-vo=m-vi+3m-v2 vo=v1+3v2(1)

Kot yro ™ devtepn kpovon 6to svotua PANua(Zi) - coua (X£3) epapuolovpe
™V opx1 SLTPNONG TG OPHIG.

Pl(m)=p'(1) = mu-vi = (mi +ms) - e
>m-vi=Tm v« = v1=7" U(2)

Kabobg to copa X2 kot o ovecoudtope (PAque (Z1) - copo (X3) ) Kivovvrat
Kot 1 peta&d tovg andotacn oatnpeitat otabepn, TOTE 01 TAYVTNTES TOVG Eivat
{oec.

Ankodn v2 = v« (3).

Ao 11¢ oxéoeig (1) (2) kat (3) mpokdmter 0Tt : vo = 10V
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['o v Ttpod™ Kpovon N pnetafoArr) TG opung Tov PANLaTOC givat

APy = 2—51(#) - }_51(”) = App =My V1 — M1 Vo
= Ap, =my - 7v, —my - 10v, = |4p, = —3mv,
1464l =3m|Ud  (4)
['a ) 0ebTepn kpovon N petaforn Tng opung Tov PANUATOC ivan :

App = pll(#) - pll(n) = App =M1 U —Myq " Vg

= Ap, =My "V, — My * 70, = |dp, = —6Mu,
14pp| =6m[ud  (5)
Me dwipeon xatd pEAN Tov oyécewv (4), (5) éovue OTL:
|4Bal _ 3m|Uk| _ 1
|4PB| em|uk| 2
B3.
YO0t EMAOYT] Y.
Xopic BAEPN g yevikdOTNTOG r
deyxopaote 6t mnyn I Ppioketon ry e —
O KOVTA 6T0 onpeio Z oe oyéon p» . .
pe v nyn [. To onueio Z M 7 M,

apyilel va TohavtdveToL ™
ypovikn otiyun t1 = 2T, dnAaon

1OTE PTAVEL GE ALTO TO KVUO TTOL TPOEPYETOL amd TNV kovTvotepn nyn [11. H

andotactn tov and tnv nyn I elvarri=v ti=v 2T = 2A.

ATO TN YPOPIKY| TOPACTOCT TAPATNPOVLE OTL TNV ¥POVIKN oTtyun| to= 2T + T/2 =2,5T

70 onueio Z otapatd tnv Kivnon tov. Avtd onuaivel 6t TV oTiyur ovtn, OTAveL TO

KOpa omd v o pokpwvn mnyn [ kot tote apyiler n cvpPfoin n omoia ivor

anocBeotikn). H andotaocn tov onueiov Z and v wnyn I eivon
n=vtH=v25T=25A\

Onodte n andotaon d petadd Tov 6vo Tyov I ko I,
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givard=11+n=2A+2,5A=4,5A

OEMAT
I'l.

T3

vipa (3)
T3
53 l 21 w2
W3 Wi

0. Ao TV 100ppOTiN TOV COUATOG X3 £YOVUE OTL:
YF3=0=T; = msg

Amo v 1oppomio TOL GONOTOC X1 £XOVUE OTL
YFi=0=Ti= mig=10N.

Amo v 1oppomio TOL GONOTOC X2 £XOVUE OTL
YFx=0=To= magmud=10N.

YFoy=0= N = my g cuvb

[Ma v oTpoPikn 160ppoTiR TOV GTEPEOD EXOVUE OTL:

X100=0=>T2"Ro+ T1"R1=T3'""R3= T3'=10 N.
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T3'=T:;=m3g=>m3 =1 kg.

B. An6 tov 2° vopo Nedvtwva Katd tnv Kivnorn Tov GOUTOS X2 EYOVUE OTL:

XF. w mognu m
ZFx=m2a2$a2=_x=ﬁ=M=5_z.
myp myp myp N

. , , . . m
Omndte kat to copa X3 Oa Kveiton pe emTayvvon HETpov az; = 5 =

To couo X kveiton pe toyvTnTo HETPOL U = ® R ko 10 oo X3 pe tayvento
1
uétpov uz = ® R3. Apov R3= 3 Ry, t0te 1oy0e1 0T1 Uz = 3u;.

Tn ypoviki otiyun ti = 1,2s ta uétpa TV ToLTHTOV TOV COUATOV 23 Kot X1 Oa

r m m It
EWWdluz = azt =6 S KAty = 2 < OVTIOTOLYO.

2.
0. Ao 10O SLAYPOLLO SOTIOTOVOLLE OTL TO onueio T apyilel va TOAVTMOVETOL TN
ypovikn ottyun ts = 0,4s. ['la v TodnTa 0160001 G TOV KOHOTOG 10YVEL OTL:

Xz 0,8 , , . I ’ 14
V= - =T 2 mvs. Amo 10 S1drypapLpLo O10TIGTMOVOVLE OTL 1) XPOVIKN StipKELL
) »

At =0,7-0,4=0,3s ioovton pe 1,5 T, émov T 1 mepiodog Taldvtwong Tov onpeiov T Kot
ToV kVpatog. Onote Eyovpe T=10,2 skou f=5 H,. Amo 1 Ogpelmdn e&icmon g

, , , ;o vé
KULLOTIKNG Y10, TO UNKOG KOUATOG 1oYVEL OTLA = i 0,4 m.
Ondte 1 e&lomon TOL OPUOVIKOV KVUOTOG fvat:

y = 0,2 nu2n(5t-2,5x) (S.I)

B. To onpueio Z, amd tn otryun| mov apyilet va tolaviaveral, undevilet yuo tpitn gopd
TNV ToYOTNTO TOL OTav Ppioketal yio Tpitn opd o€ AKPOTUTO TNG TPOYLAG TOV, dNAdN

O€ YPOVIKT ObpKELNL % UETA TN YPOVIKT OTIYUN| amd v Evapén g Kivong tov.
To onueio X dpyroe v ToAdvTOon Tov T ¥povikn otiyp] t=0,4s=2T.

Onote N ypovikn otiyun t2 givar :

5 5
4 4 4

13
Omnote Vv ¥povikn oTiyun t2 To appoviko Kopo £xetl o10000el Katd ek
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S E A" ®AZH =

IANANA

—0.1 A

y (m)

_02 .

0 N4 N2 3N4 A 5M4  3N2  TAN4 2A 9N4  5AN2  11N4 3A 13M/4
x (m)

Ao TO GTIYHOTVTIO TOL KOUOTOG TNV YPOVIKT GTIyUn t2 PAETOLUE OTL GLVOAIKA
13 onpeia Ppiockoviat og andotacn d = 0,1 m and ™ BEon woppomiag Tovg.

OEMAA

Al. 1) KaBdg extpémovpe 10 VTN TOV 2 GOUATOV amd TV 0o
OOV aPYIKE 1GOPPOTOVY KATAKOPLOO TPOG T KAT® Katd Ay = 0,4
m Yopi¢ Vo TOL TPOGODGOLVLE APYIKT] TOYVTNTA, TO CVUGTNUO TOV
COUATOV X1-X2 0o eKTEAECEL YPOUUIKN OPUOVIKY TOAGVI®ON
nhdtoug A = [Ay| = 0,4 m ko evépyslog E =Y k A= E =8J.

®.M.

&

@)
K
Y
L

<

r r r , ’ ’ =
Omote M eVEPYELD TOV TPOCPEPULE GTO GUGTNA ELVOL 1| EVEPYELLL =
¢ ToAdvtoong , onradr E = 8J. >
i1) Tn ypovikn oty to = 0 10 CHOTNUO TOV COUATOV Xi-Z> ’gi
Bpioketar otnv axpaio 0€omn toAdvimong, oto Oetikd dKpo. <

Enopévmg yio v taldvtoon mov Ba akoAovOncet, n eicwon g

OTOULAKPVVONG GE GLUVAPTNGN LE TOV YPOVO EXEL APYIKN PAOT Qo KO EIVOL TNG LOPPNG
y =Anuot + o).

Kabng yuo to =0, y = +A 1oy0et: A = AnNueo = NUeo =1 = @0 = g rad.

Amé ) otabepd toddvioong D =k = (m; + m)o’ = o =5 %.

To pétpo g TovINTAG TOV CAONNTOS KOOGS 0VTO TEPVE amd TN BEom 16oppomiog ivar
r m
160 UE: Vmax =W A =2 =

Enopévog n e&icmon g toydTog TOAGVIMONG TOV GUGTHUATOS TOV Xi-X2 OF
cuvdptnon pe tov ypovo sivat v =2 cvv(5t + g) (S.L).
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A2. Kabng to ehatipio éxel avéPet katd (TA) = 0,1 m, anéyel and ) 0éon 16oppomiog
y=A—(T'A)=0,3m. H evépyeia tardvioonc E mapapével otabepn:

E=UA+KA=>E=1/2Ky2+KA=>KA=3,5 J.

O.M.
Fa pa

21

p pY) Iy
> Y’} A &21

o
Ol
vy

wzzE\

S =
S r o =
= =
S = =
(= =
= §§ Eé
)\C._/ §§ ES

A3. 1) To cbomuo TOV coudTov Xi-X2 apyikd wopponel otn 0éon (O)
Fiz £YOVTOG GLOTEPADOGEL TO EAUTNPLO KOTA Ayo. ATO TNV 160ppomio. TV

&E& duvapewv oto (O):
Y 2

w2 SF =0= (m + m2)g =k-Ayo = Ay, = 0,4 m.

Kabnhg 10 cvomua tov 600 COUATOV KIVEITOL KOTAKOPLQO TPOS TA TAVE,
0TO COUA X2 AoKOLVTOL, 1] OVVOUN otd To cOua X1 Fi2, Ko T0 Bdpog tov Wo.

I'o to copa X2 wyvet: Fan=Fpn+W,= -Dm2-Y, 06T00 Dz = mp-0? = 25 %
OepdvToc MG BETIKN TNV POPE TPOS T KAT®:

Fi2+W2=-Dm2y = Fi2 =-mag - D2y = F12=-10-25y, (S.1.), pe -0,4m <y <0,4m.
¥t 0éon (I'): y = +0.4 m ondte Fi2 =-20 N.

>t 0éon (Z) 6mov Fi2 =0 N éyovpe: y =-0,4 m.

Fiz2 (N)

—0,4 0’.4

i1) Zm 0éon (Z) n amopdkpouvon eivar y = -0,4 m. Kabdg 1 apyikn mopapopemaon Tov
eratnpiov etvar Ay, = 0,4 m, copnepaivovpe Twg 1 0o (Z) 6nov Fi2 =0 N avtictoryel
o1 B€om oL TO EAATIPLO EYEL TO PLGIKO TOV UNKOG.

>y (m)

Kabng eniong Ay, = (0Z) = (0OI') = A = 0,4 m, 10 (Z) eivar akpaio onueio TaAdvToONG,
Kol 1 TaOTNTO TOV CLGTHHOTOG TOV COUATOV X1-X2 GE 0VTO TO onueio undeviletat.

Mmropovpe vo amodeiovpe To Tapomdve Kot pe tn fonfeta tng evépyelag TOAVTMOOTG.
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Kabnhg n evépyela taldvtoong mapapével otabepn:
Ez=81= Uy +Kz=8I="%DAy,’ +Kz=81=Kz=01J.

Enopévmg 1o (Z) etvon axpaio onpeio TaAdvioons Kot 1 taydTTo TV COUATOV X1-X)2
ot 0éom (Z2) eivar pmdevik.

A4. Apov omopokpOVOLUE aKOPLoio TO GOUN X2, TO CORN X1 B0 ekTEAECEL OMAN
apLOVIKT ToOAGVT®oT otov aEova y'y pe véo onueio tooppomiag otn Béon (O'), 6mov To
eEAOTPL0 IVl KOTAKOPLPOU GUOTEIP®UEVO KATH |AYo'|.

Ymoloyilovpe Tnv cvoreipmon Ay omd TV 160ppoTio TV SLVANEMY TOV AGKOVVTOL
610 6hpa Ti ot 0éom (0. TF = 0 = mig = k-|Ay.|= |Ayo| = 0,3 m.

To copa X €gel ot 0éom (Z) undevikn tayvnta. Apa n 8éon (Z) sivor yuo 10 Xg
axpaio 0€om otV TOAGVTOGN TOL EKTEAET KOl TO TAUTOG TNG TOAAVTMOONG TOL givat:

A1=|Ay|=0,3 m.

Otav 10 copa X emotpéyel otn 0éon (Z) yio npdTN Qopd €xel eKTEAECEL pHia
emavainym dtavoovtog dtaotnpe s =4A1 = s= 1,2 m.
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