Yo Gvowmng-Xnpeiog Ievikd Bépota

Mowa umopel va eivat g kivyon ueTa ™y Kpovaor;

"
H emitayvvon kot o poOuog uetofolng tov petpov e toydTnTog.
"Eva copa X npepet, dgpévo 6to akpo evoc ehatnpiov. Xe [iol oTLypn] CVYKPOVETOL e £vol GALO KIVOOUEVO
OMU0, OTOKTOVTAG oplopévn toyvtnta. Tt Kivnon Ba ektedécel petd v kpovon 1o copo X; Tt akping
onuaivel 0Tt KAmolo oTiyUn €€l OPIOUEVT] EMTAYLVON KOl TAOG 0T CLVOEETAL UE TO PLOUO HETAPOANC TOV

UETPOL TNC TayOTNTAC ToV; TTapakdTm ag doVUE LEPIKES TEPUTTOCELG

Hopaderyua 1’
‘Eva copa T nalag M=1kg npeuei oe Agio opilovtio eninedo, depévo 610 GKPO =

v,
opilovtiov ehatnpiov otabepdc k=100N/m. M pkpn ooeaipa, pdalag G"

m=0,2kg, n onoia kveiton pe tayvTNTA V1=15M/S, pe dievbvvon ot Tov GEo-
VoL TOV EANTNPIOV, GLYKPOVETUL KEVIPIKA KOl EAUCTIKA LE TO X.
i) Na Bpebein taydnra tov T apécmg HETA TV Kpovon.
ii) Tn oty Tov ) TodTTa TOL T YiveTol yio Tp@tn eopd V=4m/s, va Ppedovv:
a) H emtdyvvon tov cdpatog X.
B) O puBude petafoing tov HETPOL TNG TaYLTITA TOV.
Amdvinon:
i) H taydtnto mov omoktd 10 6O, X HETE TNV KEVIPIKT KOl EAACTIKT KPOVOT £YEL LETPO:
2m _2:0,2

= v, = 15m/s=5m/s
M-+m 1+0,2

U,

H taydmrto avt eivon kou n péytom taydtra te AAT mov Ba exteAécel To copa X, PLETA TV KpovoT).

ii) Epapuodlovtog tnv dathpnon g evépyelog TOAAVI®ONS Y10 TO0 GMUO X

maipvovpe: ®'I'_> —
K+U=E — :
1 2 1 2 1 2 ——>
—Mv* +=kx* ==Mv; — X
2 2 2

x=\/M(U§ V) :\/i(s2 _4%)m=03m
K 100

o) AALG TOTE M) Yo TV EXTAYVVOT EYOVUE:
a=-txme D x = — Ky = 100 0,3m/s* =-30m/ s
M M 1
OOV TO APVNTIKO TPOGNUO deiyvel OTL 1 emttdyvven KoTevbiveton Tpog to apiotepd (mpope x>0,
OUVETMG £6TM KO 0V Ogv T0 dNAmdoape, Bewprioape TV Tpog ta 6e&1d Kotehbvvon og Betikn).
B) H napandve enttdyvvor, 1o povo mov KAVEL gival vo, LELOVEL TO HETPO TNG TOYVTNTAG TOV GMUOTOG, LE
amoTéAecpa Vo EMPPadOVETAL Kol LETE 0O ATYO VO OTOUATACEL 0TV akpoia 0om TG TOAAVTOONG

TOV, GUVETTADG 0 PLOUOC PETAPOANC TOV UETPOL TS TAXVTNTAC TOV ivan i{G0¢ pe TV emttéyvvon:
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M =-30m/s’

‘Omov 1o (-) ekepalel ovTiV TNV HEI®ON TOV PETPOL TNE TOXDTNTOC.

Andadn av glyape TApEL TNV TPOG T aploTePd KaTevOLVON mG BeTKN, TL B CUVEPaLVE;

dio
Tote o vroroyilope 0=+30M/s’, ahd kot ToA Ba eiyape % =-30m/s®.

Hapdderyua 2’
‘Eva oopa X, mov fempeiton vikd onpeio, palog M=1kg npeuei oe Aeio opi{ovtio eninedo,

depévo ota akpa 60 Opolmv oplovtiov elatnpiov otabepdg K=50N/m, ta omoia &yovv

10 QLoKO pnKog tovg £,=0,5M, énmwg oto oyfua. Mia kph oeaipa, palog m=0,2kg, G—P} pX
omoio, Kiveiton pe taydTnTo v1=15M/s, pe drevbuvon kabetn otov Kowod d&ova TV eAoTN-
ploV, GLYKPOVETAL KEVIPIKA KOl EAUCTIKA LE TO X.
i) No Bpebei n taydnTo TOL X OpécmC PETA TV Kpovo). :
ii) Na anodeiete 0TL 10 OO X O EKTEAEGEL YPOUUIKT] TOAAVTIMGT], TG 0TOi0G VO, VTTO- N
AoyioTe T0 TAGTOC.
iii) Na e&etaotel, ov n Topondve Toddvioon eivor 1 oyt AAT.
iV) Tr ottyun] Tov 1 TogdTnTa Tov X yivetol yio tpdtn eopd V=4m/s, va Bpebovv:
a) H emtdyovon tov odpatog X.
B) O pvBudc petafoing Tov HETPOL TNG TaLTNTA TOV.
Amavinon:
i) Onwg ka1 610 mTponyoduevo Topadetypo Bpickovpe:
v, = MZTm v, = 12+(())22 15m/s=5m/s
ii) To coua, pe TNV TOXOTNTA TOL OTEKTNCE UETE TNV Kpovaon, Ba kivnbel mpog ta de- =,
E16 ko £6TO pPeTd amd Aiyo 6Ttn 0€6M TOL QOIVETAL GTO GYAUA, OTEXOVTAG KOTH X, 5 23 Fy
amd v Béon g kpovong O. X1o oyfua £xovv oyxedlaotel ot duvdpelg Fy kol F 0 El e—l ?
a6 ta dvo ehatnpra pe pétpo Fi=F=k-Al=k-(£-Lq). i_:z’ -
AMG avorvovTdg Tic o dvo kaBetovg doveg X Ko Y, Ba Exovpe: '3 ! 'Ey
2F=Fy-F>=F1-cvvb-F,:6uv0=0 _ih
VA i»

EFX: F1X+F2x:2|:1'1'“,l9:2' kAET“,le

ITapatnpodpe 6Tl T0 SO EYEL TOXVTNTA OTHY OlevBvvVoN X, evd d€yeTon duvaun avtiBetng KotevBuv-

ong, ovvendg Ba kvnbel evBOYpappa, ekteldvTag emPpaduvopevn kivnon, péxpt v 8€on mov Ba un-

deviotel N TayOTNTA TOV. XN GLVEXELD Ba emTayLVOEl otV 1010 SlELHVLVGT ATOKTMOVTOC TAYVTNTA TPOG

ta, aprotepd. [Tov Ba ctopatnost,
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Epoapuodlovtoac v Stathpnon g UNYXOVIKNG EVEPYELNG Y10, TO GUGTNLO, COUA -6V0 ghatipia, (apod ot
duvauelg etvor cuvtnpNTIKéS), avdpeca otig 0¢oelg, auéomg Petd v Kpovon kat T Béom mov pndevi-
Cetan oTiyoio ) ToOTNTO TOV Z, TOIPVOLLLE:

Kap+ U ap:Ktsk+Utsk -

1Mu+0 2 k( J -

Al =v, —m=0,5m
V V 00

21 ouvéyewn 10 oo Ba emtayvviel oty id1a evbeia TPOG Ta APLOTEPD, ETAVOVTOC HEYPL TN GULULLE-
TPIKN, ©¢ Tpog to O, Béon Ko 1 Kivnon Ba emavarapPdaveral.
AMG oty akpaio Béon, KaBe eElatnplo Exel URKOC:

=0, ,+Al=05m+05m=1m
Kot omd 1o Tuhaydpeto Bempnua TaipvoLE: A

2+ A =0F—

A= 12 -2 =1~ 05?m=0,5/3m

Oa £yovpe NAAOT 0L YPOUUIKT] TOAGVTMGT) TOV COUOTOG LE TAATOG A= 0,5\/1_3m, YOpw amd v 0o
teoppomiog O.
iii) 'Eot® 1 Béom mov @aivetal 6To mopomdve oyuo kal 6tem 1 katevbovon pog to de&id Oetikn. Tote
Y10 T1 GLVIGTAREVT SOVOUN 6TV TUYaio avTr 06om, UTopoVLE Vo YPAWOoLLE:

SF=SF=-Fp-Fo=-2F ud=-2-k- Al mub—

X / Y4
F=-2k(/\-¢ )—=-2k|1-—2 |- x=—2k|1-——2— |- X.
(1=t} 14 [ fj NGED'S

BAénovtag v tedlevtaio oyéon Tapatnpovue Tl 1) GLVIGTAUEVT] SVVAUN gV givol avaloyn NG amoud-
Kpuveng X (Vdpyel kot To X2 otV VIOPIN TOGHTNTO, HEGE 0TIV TAPEVOEST]), TPAYLLO TTOV GTUOEVEL OTL
N TaAGVTOO™ avTn, 0gv givor AAT.
iv) Epapuolovpe Eava v Slathpnon TG UNYeVIKHG eVEPYELNG aVAUESH T BEon auéome HETd TNV KPov-
on Kot ot 0éon e aroudkpuvon X, 6oL 10 oo £xEL TayHTNTO V Kol TOiPVOVLE:
KoptUgp=KintU o —

lMuj+0:£Mv2-|r2-1k-(M)2 -
2 2 2

A£=\/M(U°2_V2) =\/1(52_42)m:0,3m

2k 100
AMG toTE TO pnKog tov kdbe ehatnpiov givar ¢ =7+ Al =0,5m+0,3m=0,8m, evd pe epappoyn

Eava Tov mubayopeiov BewpNLOTOG TOIPVOLLLE:
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P2 +x>=07—

x=4/t?—¢2 =,/0,8? ~05?m~ 0,62m

o) Onote amd 1o 2° vopo tov Nedtwva Toipvovue

2F=M-wa—
0,5
2k(1— i"j - X 2-50(1— 0 8) -0,62
a=— ~— ! m/s? = -23m/ s?
M 1
B) Kot pe tnv idia Loyikn, 0TS 6TV TPONYOVUEVT] EQAPUOYT:
dio
J ~-23m/ s’
dt
Hapadderyua 3’
‘Eva coua X, mov Bempeiton vikod onueio, palog M=1kg npepei oe Aegio opilovtio emine- 0

do, depévo 010 drpo optloviiov eratnpiov otabepdc k=100N/m, to onoio éxel 10 GLGIKO
unkog tov £,=0,5m, to dAAo dkpo Tov omoiov gival depévo o€ Kapei oto onueio O, dTwS
010 oyfuo. M pikpn oeaipa, pdlog m=0,2kg, n omoio kveitan pe todnTa v1=15MVS, = >
pe devbuvvon kabetn otov a&ova Tov eANTNPIOVL, CLYKPOVETOL KEVIPIKA KOl EANCTIKG UE
70 X.
i) No Bpebei n taydnTo TOL X Opéc®OC PETA TNV KpOvOT).
ii) Tn oty Tov n TodTTa TOL T Yivetol yio Tp@tn eopd V=4m/s, va Ppedovv:
o) H emtdyvvon tov codpatog X.
B) O pvBude petaforing Tov LETPOL TG TAYLTNTA TOV.
iii) Ze pio otrypn ) todTTo TOL GOUOTOG YiveTal eEAdyiot Vi=2,2m/s. T ) otiyun owt va Bpebovv:
0)) TO UNKOG TOV ELOTNPIOV.
B) n axtive KAUTLAGTNTOG THG TPOYLES TOL CAOUNTOC X.
Aivetar 0Tt 1 aKTiVe KOUTOLAOTNTOG oG KOUTOANG, opiletan ion pe v axtiva £vog KOKAov, 0 0moiog
OTNV GLYKEKPLUEVT BEoM TpooeYYILEL IKOVOTOMTIKA TV KOUTOAY LOGC.
Amavryon:
i) Onwg kot otig mponyodueveg Kpovoelg fpickovpe:
2m ~2:0,2

= v, = 15m/s=5m/s
M+m 1+0,2

D,

o

ii) Epapuoélovtog v dlatpnon Tng UNYoVIKNG EVEPYELNS Y10, TO GOUGTNUO COUA-EAATAPLO, AUECHOG META
TNV Kpovion Kot 6T BE6M TOL TO CAOUA £YEL TAYVTNTA V, TOIPVOLLLE:

K,+U,=K.+U, —
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%Mu +O—EMV += kx2

x=\/— 2 V%) = \/ ?—4*)m=0,3m

Onov X n emuikuven Tov eAatnpiov. Xuvendg otn BEom oVt To EAUTPLO EYEL LKOG:
l=/0,+x=08m

BéBawa toopa, pe v Kivnon tov cdpotog X, o eratnplo opyilel va emun-
KOVETOL, OAAG 1 dVVOUN OV OoKEL 6TO COUN KaTeELOVVETAL 6TO 0TOOEPO
onueio O, To GAAO AKPO TOL EAATNPIOV. ZVVETMG 1| TPOYLE TOV CAOUATOG OEV

Oa elvan mAéov guBhypapun, aArd KapmvAdypauun. Etol 1 katdotaon givan

OTMG QVTT TTOL TEPLYPAPETAL GTO SITAAVO GYNLOL.
a) ‘Etol 1 emrdyvvon tov copatog X oty Béon avth el v katevhoven g dvvoung F kot pétpo:

a= F_k _100-03 m/ s? = 30m/ s?

M M 1

B) To epdNUa TOL AVOKVTTEL €ivar TTola 1 S1EVBVVET TG ToYHTNTOS V KOl TOC GLUVOEETAL e TV S1ED-
Buvon g emrdyvvong;

H dYvapun mov ackeitol 6to copo ond 1o eratnplo, aArdlel dievbuv-

o1, 0AAG katevBuvetan Tavta Tpog Eva otabepd onueio O, sivol om-

A0OT [l KEVTIPIKN SUVOLT. ZUVETADC 1 GTPOPOPUT TOV GMUOTOS (OC

npog 10 O, Oa mapapével 6tabepn], apod dev AoKEITOL KOULE POTTH GTO

ocoua X, o¢ pog to O:
(=L —

a

Mo ¢ =Mvd - d = %o - 509 6605y
\; 4
Omnov d n andotoon tov onueiov O amd Tov Popén TG TOXVTNTOG,
OTMC GTO TAPUTAVED CYNLLA.
AvoAdovpe TP TNV ETTAYVVOT TOV CAOUOTOC GE OVO CUVICTMGEG,
pe ot dtevbuvon X, TapIAANAN otV TaOTNTO V KO Lo o€ KABeTn
devbuvon Y, 6nwg oto dumdavo oxfua. H cuvictoca ay etvor kdbetn

ue amotédecua vo, peTofariel Ty katevbovon g tayvtntog (ke-

VIPOUOAOG EMLTAYLVON), EVED 1 CLVIOTOCH Oy UEIOVEL TO PETPO TNG
TOOTNTAG, 0Pov €xel avtiBetn katevBuvon amd v taywTTa (deg emPpadvvouevn kivnon). Zove-

oS
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d 2 _ A2 [ 2 2
|U| —d =-15 08 5 5'625 m/s® ~ —9,4m/ s?

dt l

iii) Xto durhavd oynua £xetl oxedlaotel To copa o€ tpelg Béceig A,B kot

I, evo éxel aviikataotadel To EAATNPLO PE YPOUUT, Y0 VO Elvarl KO-

Bapdtepn N Kotdotaon. Tt 0éon B 1 taydto eivon kabetn oty

OB. Mg Bdon 600 SlotvT®ONKaV GTO TPONYOVUEVO EPMTNUA, OTN|

0éon A, n emtdyvvon Sivel cuVIGTOGA OVTIOETN TNG TOYLTNTOG, ME
OTOTEAECUO VO LELDVETOL TO PETPO TNG ToYVTNTOC. Me TV id1o GLA-
AoyoTikn Ppiokovpe 6t ot Béon I, Ba whpovpe cuvicT®s emTdyvvong oty dto Katevbovon e
TNV Ta0TNTO, 0TOTE TO HETPO TNG TayvTTag Ba avédvetat. AAAG ToTe M ToOTNTA OO PLELDVETOL OO TN
0éon A omv B, evd Ba avdveton katd v kivnon amd 1o B oto I'. Zvvendg oto onpeio B mov 1 emt-
Téyvvon eivar KaBetn oty TovTNTa, B EYovpe o BEon, e EMAYIOTO HETPO TOYVTNTOG V1.
Egappolovpe Eova v Slat)pnon TG WYXOVIKNG EVEPYELNG Y10 TO CUGTNLUO GCOUA-EAATIPLO, OUECHG
HETA TNV KPOVGT| KoL 0T BEGT TOL TO GAOUA EYEL TAYVTNTA V1, TOAPVOVLLE:
K,+U,=K.+U, —

1Mu +0_1Mv +— kx1—>

\/—( ~V) = \/m(s -2,2°)m=0,45m

AMG TOTE TO Mo Exe prkog £, = £+ X = 0,95Mkat to odpa Ha Exer emtdyuvon pétpov:

F 100-0,45
ag _Fy k6 _100-045 2 ggmyg?
M M 1
pe xorevbvvon mpog to onueio O, n omoia aALGlel pdvo TV KotevBvVOTN NG TOYVLTNTOS, Elval OnAa-
ON KEVIPOUOLOG EMTAYLVON.
AAG amd TOV VOO TNG KEVTPOUOAOL £XOVLE!
2 2 2
v V, 2,2
a=——>R="2= m= 0,Im
R a; 45

AnAodi M axtiva Tov KOKAOV, 6TOV 0moio pTopoLUE Vo Dempricovpe OTL Kiveitar To e

coua otn 0éon avty, eivon ion pe 0,1m. 'H 1c080vopoa, N KOumdAn 6TV TOpamave

0éom, pumopel va Tpooeyyiotel pe Evav kokio aktivag R=0,1m.

YyoMa

1) TIIoon eivon M avrtictoryn aktiva KapmLAITNTOG 6TV ap)iki BEon, auécmg petd v kpovon; IIpopovac

TO EAATNPLO EXOVTOG TO PVOIKO PNKOG TOV, OEV 0oKEL dSvvaun, apa dev EXOVLE EMTAYVVOT Kot 1 Kivion
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2)

3)

dgv glval KOUTLAOYpOUuT, aAAd evB0Ypauun. AALG éva gvBOypappo Tupo Ttpoceyyiletal povo, amd
éva kKOKAO pe amelpn aktiva!
Av 6élovpe va ypnoyomomoovpe elomoelg o Adyope:

a =2 H>R=22
R a

K

Kot agov a—0, tote R—o.

Xy apywn Aowdv Béon, n kivnon eivar gvbVypopun Kot N TpoxId Tov M- T
potog dgv mapovotdlel kapmvAdtnTa. Avtd dapopomnolel v Topandve Ki- @ o =
ynon, Yo Topdoetypa amd Ty Kivion evoc dopueOpov GE EAAEWTTIKN TPO- | e

wa. paypott n I'n dwaypdpet eAemtikn tpoyld, 6mov otnv pia eotion NG

EMewyng Pploketal o 'Hioc. AMAG €0d dev vrapyel kavéva oneio 6to omoio va v epeoavifeTon Ka-
UTOAGTNTO TNG TPOYLAC, apoL o€ OAEG TG BEoelg aoKeitar SOOVaUN TayKOCULAG EAENC, CUVETMG LIAPYEL

KEVIPOUOAOG EMTAYLVOT).

Ag KpPOTNOOLIE TO GUUTEPACL OTL, GAAO OKTIVOL KOUTLAOTNTOG KAl GAAO HMKOG EAM-
mpiov, IOV TPoEKLYE 6TO EpAOTNA 1iT) TOL TeEAEVTAiIOL TTapadeiypatog. ‘Etol oty me-
PITT®OOT OV TO COUN aPnveTal va Kivnbel, o€ KatakdpvPo eninedo, omd oplovTia
0éom, 6mwc oTo dSTAavo YN, GTO YOUNAOTEPO OMUEID, 1| AKTIVO KOUTVAOTNTOG, OV

elvar iom pe 10 unKog tov ghatnpiov, pe AHoM TOL Katd KOPOV GUVAVTAUE o€ PiAla.

dmar garis@sch.gr
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