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Zuotnpa Topatev - Eootepirég & Efwtepirég Auvapetlg

AU0 1 IEP1000TEPA owPaTa YemPOUE OTL ArTOTEAOUV £va CUCTHHA CORATOV
otav ta oopata autd adAndermdpouv petadu toug. Ta mapddsiypa éva
ovuotnua oepdtev eivat n I'm xat n ZeAnvy, éva aido n I'n rat o ‘HAwog
(B¢Bara Ya prmopovoape va plAdpe kat yua 1o cvotnpa I'ng - ZeAnvng -
'HAwou), éva dAAo ol priaAeg tou prAlapdou mave oe éva tpanélt. H
AVAYKI Y1d HEAET] OUOTNHATOV OOUATOV IIPOKUITIEL Yid TNV AITAOIT0iNOoT)
MPOBANPATOV PUOIKIG.

Xwpidovtag ta umo Pedétn oopata Pe vontd 1 QUOIKA TO®UATd aro
10 TeP1BAAAOV TOUG UIMOPOUHE VA OPIOOUHE TIS E0MTEPIKEG KAl ECHOTEPIKEG
duvapelg.

e EcwteplrEG Auvapelg yida €va oUCTNHPA COPATRV, €ival ol duvapelg
ITOU aoKoUvtdl avdpeod ota owpata rou to arapti¢ouv. ( a na-
padetypa oto cuotnpa I'ng - ZeAfjvng n Baputikn €AEn avapeoa toug
eival pla eowtepikr duvaun.)

¢ E¥wteplrEG AUVApelg yia £va OUOTNHA OOUAT®OV £ival OAEG EKEIVEG Ot
duvapelg mou ackouvtal Aarnod cEPATA IToU 8EV AVI)KOUV OTo ouotnia. (
IMa apadetypa oto ocvotnpa I'ng - ZeAnvng n Paputikn €A&n tou 'HAou
etvat pua e€otepikn Suvapn)

‘'Otav og éva oUoINPA OEUATEOV §ev aoKOUVIAl EEOTEPIKEG SUVANELS 1) €-
(OCOV aOKOUVTAl £X0UV ouvicTapévr) Undév, tote auto 1o ouotnpa da Adyetat
HOVOHEVO OUCTNHA COHAT®V. XINV IIPAYHATKOTNTA OtV @uUon dev U-
TIAPXOUV HOVOUEVA ouoTpatd, aAAd PUItopoUpe va Urtof£oouie v Uapdn
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duoikn B Aukeiou, Octikou [IpocavatoAiopou 30 ®uAAadlo

T0UG, AV 01 e§RTEPIKEG HUVANELG £lval MIKPOTEPEG OE OXEOT HE TIS EODTEPTKEG
duvapeg.

To péye0og tng Opprig

Oppr) evog oopatog ovopddoupe to dravuopauko peyebog P rou opiletat
®G TO YIVOPEVO NG Padag evog omPAtog m He Ty taXutnid tou U.

P=m- ¢ (1)

To &iavuopa g Opung €xetl v 1d1a katevbBuvon pe 1o didvuopa g

taxutntag tou oopatog. H povada pétpnong g Opurg eivat to 1kg - m/s.

H petaBoAn tng Oppng cival eriong peyebog dravuopatikod kat opidetat

WG :
AP = P\ — P,y (2)

IIpoooxn ylati 1 mapandve ox£on e€ivat pla Stavuopatikin oxéon!

O PuOpog petaBoAng tng Oppng opiletatl wg 1o nAikov tng PetaBoArg
g Opurg og €va XPOoviko diaotnpa mpog 10 XPOVIKO didotnpa auvto:
AP _ Py — Popy 3)
At trex — tapy

Av "8ouAéyoupe” Alyo v apandve oXE€o1) IIPOKUITIEL:

AP A(m-0) AT L o=
p— p— ¢ —_— . p— F
Al Al mexpTmeAasE 4

AnAadn o yveotog pag “20¢ Nopog tou NevUtwva™ ypadetat pe v
xpron mg Oppng og:

. AP
NF = —— 5
N (5)

Me Aiya Aoyia n petab6ojn g Opurng evo¢ oOUarog sivat anotefeoua pag
duvaung mov ackndnKe 0Tov OWUA Ylad Eva XPOVIKO didotnua.

* H mapanave oyéon anoteiel v Ievikevon tov OeueAiodn Nouov g
Mnxavikng, apouv oxUel akoua Kat ot MepIntwon ¢ uetabintig ualag
(r.x. extoevon tupaviouv).
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duoikn B Aukeiou, Octikou [IpocavatoAiopou 30 ®uAAadlo

Kpouoeig

ZNv unxavikn Ue Tov 0p0 KPOUON EVVOOULUE TN OUYKPOUON OUO OGUATOV TTOU
Kwouvviar 1o gva oxetka pe to ajfo.To gawopevo g Kpouong £xel 6Uo
XAPAKINPIOTIKA :

e 'Exel TOAU pikpr) Xpovikn didpkea.

e Katd i didpkela g enadng t@v U0 OOUATOV AVAITTUCOOVIAl TTOAU
10XUpES duvdapelg, 10XUPOTEPES ATIO OAEG TIS AAAeg TOU uropet va a-
oxkouvtal ota oopata (r.x. Paputnta). O1 duvdapelg autég £€xouv oxEéon
"dpdong - aviidpaong” Kat 1o PETPO toug petaBaArdetal katd v didp-
KEld g KPouong.

ZnVv atopiky) Kal ITUPNVIKL QUOIKI] 1] £€vvold g KPouong ereKteivetat,
®ote va rieptdapBavet kat v alAnAemnidpaon petaiu copatdiov ta oroia
bev €pyxovtat oe eragrn.

[Ma mapddetypa n eKtogeuon evog NAEKTPOVIOU TIPOG £va POPTIOHEVO O®-
patidlo, £xel g arotédeopa v anotopn aAdayr) g KIvNTtiKNG KATAoTAong
TV ocopatidinv, ta oroia av kat dsv €pyovial os eradr), eppavidouv ta xa-
PAKINP10TIKA TG KPOUOoNG.

Ovouadovue KooUon KAde eAlVOUEVO Kal TOU UIKPOKOOUOU, OTO OTtolo dUo
owuata afinAemépouv ue oxetika pueydieg duvaueig yia mtoAv pukpo xpoviko
diaotnua. Ltnv ouyXpovi) QUOKIN TO MAPAIdVe @AIVOPIEVO ovopddetal Kat
orEdaon.

H 8iatfipnon tng oppng otig KPOUoelg

Emeidr] katd v idpkela tng Kpouong dev aokouvial eEwtepikeg duvapelg

ota oopata 1 n ouviotapévn toug eivat pndev Jempoupe to0 cUoTNHA TOV

OOUATOV HOVAREVO. Apa:

dP,)
dt

H oAucn opun evog ouotnuarog oouaiov, Kata mu oidpKela meg Koouong
Owampeitai.

—

Eéﬁ = =0= P;A =oTal = ﬁo)\(ﬂ'pz,u) = Po)\(,ueToz)
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duoikn B Aukeiou, Octikou [IpocavatoAiopou 30 ®uAAadlo

H napandvo npotacn Hnopei EUKOAa va anodeiytel, av {ERivioou-
pe ano tov 30 Nopo tou Nevtwva xatd tnv §iapreia tng Kpouong.
'Eote 6uo oopata (1) kat (2) pe padeg mq Kat meo mou Kivouvidl HE td-
XUTNteg U] Katl vy avtiotoixa. Katd v Sidpkela tng Kpouong ta oouata
aAAnAerudpouv pe duvapelg “Apdong - Avtibpaong” ]31 Kat ]32. Meta to
népag g aAAnAemidpaocng ta oOIATA AMOKTIOUV aAviiotold TaxVinteg vy’
Ny
Kat U3

- - (mpw)
vq vy
Moy Flo
F1 F;
— — (neta)

Apa oUppeva pe 0Ad 1Ta MAapArdve Kdt oupeeva pe tov 3o Nopo tou
Nevtova:

— — Aﬁ Aﬁ — — — —
F1=—F2:>—1:——2:>P1/—P1:—(P2/—P2)

:>ﬁ1+ﬁ2:ﬁ{+ﬁé:>ﬁok(ﬂpLV):ﬁOA(#ETa)

Ta €16n tng Kpouong avaloya pe TNV Sratpnon tng KIVNTIKNG EVEP-
YELAG TGOV OUYKPOUOREVRV CORATMOV.

Ze avtiBeon pe v Opur nou napapével otabepn) oe OAeG TIS TIEPUTIOOELG
KpouoemVv 1ou Ja pedetrjooupe oto Aukelo, dev oupBaivetl to 1610 pe v yun-
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XAVIKI] EVEPYELA TOU OUCTIHATOS TOV OOPATOV. L& KAOe Kpouor UurdpxXouv
6vo Paowkd otddia:

£10 MPAOTO 0TAS10 Ta COUATA £PXOVIAl Of ermadpr] PETASU TOUg Katl ap-
X1¢ouv va napapopp@vovial, HEXPL va ATTOKT)COUV KO oTlypiaia taxutn-
1a. H amattoupevn evépyela yia v nmapapopPpaorn Toug IPoEPXETAl Ao
IV APX1KI TOUG UNXavikn esvépyela. Emeidr) n kpouon yilvetat oe pikpo
XPOVIKO Srdotnpa, dewpoupe o1l ta owpata dsv adAddouv Séon, dpa dev
petaBaAdetatl n Bapuukn duvapikr) 1oug evépyela, mapd POVO 1 KIVITIKDY
TOUG.

Zto 8evtepOo 0TAd10, avaloya P Vv QUON TOV OOUAT®V IOV ITapapop-
(P®vVoVIal 1] Kpouor S1akpivetal 0 EAAOTIKT] 1] O£ AVEAAOTIKY).

EAaoctikn Kpouon

H napapoppnon e§apavidetal kat 1o oUoTpa AoKTA TAAL TV KIVITIKY -
VEpyEla ToU gixe mpv v Kpouon. H attia eivat ot uon tov duvapewnv rou
aoKOUVIdl OTd oOPATd Katd Vv dldpKela g Kpouong, Kabwg eivatl eAaott-
KEG duvapelg dev poraAouv povIpES apapopPoelg. Apa 1 KpoUuor oTtnv
onotia n Kwvnuki Evépyela 10U OUCTIHATOG TOV CORATOV MAPAHREVEL
otaOsep1] ovopaletatl eEAacTiIKI

H Swatnwon tng Awatrjpnon g Kivnukng evépyelag katd v €AdoTiky)
KPOUOT S1atunavetal g eENG:

KO/\(ﬂ'le/) - Ko)\(,ueTa)

H elaotikn Kpouon eivatl 16aviky mepinmtwon, adlld propouvpe va dem-
P1)OOUME €AAOTIKEG TIS KPOUOELS avApleod o€ OKANPA oopata (.. Prdleg
HItAlapdou). Z1nv mepimoon Oop®g ToU HMIKPOKOOHUOU Ol Kpouoels (oke-
ddaoeig) eivatl anodAuta eAACTIKEG.

Me v efaotukn kKpovon 9a aocxojindovue avaiuvtika oto padnua g Pu-
oucne Katevduvong I" Aukeiou.

3.4. Avelaotikrn Kpouon

H napapépdpmorn tov copdteov dev e€apavidetal tedeing Kat éva PIEPog g
apxkng Kiwvnukng evépyelag rou dartavrOnke yla v napapopPpoon dev
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duoikn B Aukeiou, Octikou [IpocavatoAiopou 30 ®uAAadlo

yivetat tdAtr Kwvnuikr evépyela, addd Seppotnta ) evepyela HoOvipang rnapa-
popdpwong. H attia sivar mdAl np @uon tewv duvape®v mou ackouvidl otd
oopata, Kabwg eivat SuvAapelg ITOU ITPOKAAOUV POVIHEG TIAPANOPP®OELS. A-
pa n Kpouor otnv onoia pépog tng Kivnukrng Evépyelag tou ouotipa-
T0G TV COHRATKV peTatpinetal oc Yeppotnta ovopaletat aveAaoTiIKY
Kpouon

H diatuniwon g S1atrpnong g evéEPyelag Katd v aveAaoTtiKy] Kpouon
dratunovetal wg eENg:

Ko)\(wpu/) — Fagor = KO)\(/LGTO[) = Ko)\(wpw) > KoA(uETa)

ortou PBéBata Fy ) €1val o1 eEveEPYEIaKESG ATIOAEIEG O VepPoOTNTA KAL AVE-
AAOTIKEG TTAPAPOPPROETG.

Ze autod 10 pabnpa 9a aoxoAnBoupe Kupiwg pe pla 181K mepinmioon
aveAdoTIKNG KPOUOoNG, €Kelvr) KATA TV Oroid Td oPATA HETA TV KPOoUoT)
yivovial ouooopdteopa Kat Kivouvtal pge Kowr) taxuinta. H kpouon auty
Aéyetal MAAOTIKY.

3.5. H Kevtpikin [IAaoctikry Kpouorn

Sewpoupe 6Uo oopata pe padeg My KAt meo IMOU Kivouvidl MAvVe o€ Agio
0p1¢ovTIo ertinedo pe taxutnieg U Kat Us. Metd tnv Kpouon Toug IIPOKUITTEL
éva ocuocoopatopa padag mp + meo e taxuinta V. Ta va urtoAdoyioouypie
MV TaXVUTTa 10U OUOO®PATOHUATOG, ONKOG KAl TIS EVEPYEIAKES arnwAeleg Sa
XPT1 OO0 OOUE TA EPYAAEiA TTOU £10AYANE MTAPATIAVE®.

- - (rpw)
U U2
Ny Bl
e (neta)
—
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3.6.

3.7.

duoikn B Aukeiou, Octikou [IpocavatoAiopou 30 ®uAAadlo

H Swatnpnon tng Opprg tou cuotrjpatog 9a pag dwoet:

— — —

Po)\(w,ow) = PO)\(/J,ETO&) = myU; + maty = (ml =+ m2)v

TIPOCEXOULIE TO TIPOCTHO TV TAXUTNTI®V yiati 6ev Eexvape tov Siavuopatiko
Xapaxtpa tng ox£ong pag.
Kat n Awatnpnon tng Evépyelag Sa pag daooet:
1 o 1 o 1 2
Eomw/\ — Ko)\(wpu/) - KO)\(/,LETO() = Eomw/\ — 577’[,11}1 + 577”&21}2 - §(m1 + m2)V
H % peilwon g evépyelag oe pia mAAoTiKT Kpouor] urtodoyidetatl pe tmv
TTAPAKAT® OXEON :

KO)\(ﬂ'pLU) - Ko/\(ueTa

% — ) 100% 6)

Ko)\(wpw)

Epappoyig

H Awatpnon tg Opung €xetl moAAEg epappoyeg oe mpoBAnpata Puoikng
ouU 10 cuotnua propet va Jewpnbei povopévo. 'Eva nmapddetypa eivat n
EKTOSEUOT] TOV MUPAUAW®V ( OKEPTEITE Y1ATI TA KAUOCTHIA TTOU PEVYOUV TIPOG
1a Tio®), éva dAAo mapddelypa 1 EKMUPOCOKPOTNON TOU OmAou. TEélog
Baowko mapdderypa eivat kat n €éxkpndn prag Popbag ( oxkePreite yati ta
Spavopata @euyouv 1pog 0Aeg TS Kateubuvoelg yUpm arno 1o oojia)

H Kevipirn EAaotikn Kpouon (*T' Aukreiou)

Bempoupe 6U0 onuelakeg PAdeg my Kat ms,
: , : , )
TTOU K1vouvtdl o op1dovtio Agio ertirnedo pe ———

Taxutntag U; Katl Us, OUYKPOUOVIAl KEVIPL- (zprv v wpoion }

KA Kal EAAOTIKA Kal PETd TV KPouoT] aIto- T
— — 2
KTOUV VEEG Tayutnteg v’y Kat v'y, TG onoteg ",

(W
9¢Aoupe va untodoyiocoupe. O UOAOY10P0G =t

m,

elvatl andog apket va Xp1olonol)coueE TG

1

prep————_

|
I
|
I
o =
e e
|
I
|
|

Baokég 16€eg - apxEG rou avarrtuxfnKav napanave.
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duoikn B Aukeiou, Octikou [IpocavatoAiopou 30 ®uAAadlo

Awatiipnon tng Oppng

PO/\(?TpLV) = Po)\(uera) = M1V + MoV = MU} + MaUy (7)
TIPOCEXOUHE TO MPOCHHO TOV TAXUTAT®OV ylati dev Eexvape tov diavuopatiko
Xapaxt)pa g oxEong pag.
Awatpnon tng Kwvnukng Evépyelag

1 1 1 1
Ko)\(wpu/) = Ko)\(,ueTa) = 5?7747)% + §m2U§ = 577111}/12 + 577127)52 (8)

H e&iowon (7) ypagetat:
my (v — vp) = ma(vh — vs)
H eiowon (8) ypagetat:
2 12 12 2)

my(vy — v)") = ma(vy” — 13

AlaipoUpe kKata PEAN TG aparndve OXEoES:

vy — vy Vb — g
2 12 2 2
vy — U Uy — U5

KAl IIPOKUITIEL EUKOAA OTL U1 + U] = U + Uy = Uy = U1 + U] — U9
Avuxabiotoviag oy (7) kat Auvoviag wg ripog v Bpiokoupe tig tayun-
1€G TOV OOUATOV PETA TNV KPOUOoT).

/ mi1 — Mo 2m1
UV = ——U + —U2 (9)
mi1 + Mo mi1 + Mo
, 2mq mo — My
Vg = —Uq + —9 (10)
mi + Mo mi + Mo

BéBata katd tov UroAoy1opo pag uroBEoape Pia OUYKEKPIIEVT QOpA Yid
TG TAXUTNTEG TPV KAl PETA TNV KPOUOoT), £ival PoPaveg OTL O MEPIMIOON
aviiBeng @opdg amnod v Mapardave ol OXECoEIS 1ag 0dNyouv 08 ApVITIKEG
TIHEG Yia TS TaxUtnteg. Ol napandave oX£oetlg 8ev eival t00o eUkoAo va
AIOPVI|NOVEUTOUV, aAAd £ival EUKOAOGTEPO va anodeixOouv anod Tig
Baoirég apxEg!
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duoikn B Aukeiou, Octikou [IpocavatoAiopou 30 ®uAAadlo

E181kég nepuntoetlg
a. Ta 80o oopata £éxouv iceg pagag m; = me =m

Arnd ug napandve oxéoelg (9),(10) pe avuxkatdotaon v padwv mpo-
KUTITTEL:

AnAadr), Katd TNV KEVIPIKN £AACTIKIN] KPOUon U0 ocOPATOV mou
£xouv ioeg paleg, ta copata avtaAAdooouV Ti§ TaXUTNTEG TOUG.
BéBaia 010 maparndve cCUPnEPAoiia PItoPOUHE va KATAANIKOUUE av &e-
Kwnooupe ano v Apxn Awatrjpnong tg Opurng Kat tnv Alatr)pnon mg
Evépyelag, oniowg KAvape rmapanave.

B. To éva ocwpa e£ivat arivnto npwv tnv Kpouon (vo = (0) Ao tg
oxéoeig (9),(10) rpoxurten:

U = MU (11)
! mi + my !
/ 2m1
vy = —— (12)
mi + my

BéBata otnv rmepinm®on 1mou £Xouv Kat ioeg PAadeg Kat o €va oopa eivat
axivnto, TOTe T0 ApX1KA KIVOUHEVO OTARATAEL META TV KpouoT (v = 0)
KAl T0 apX1KA akivnto oopa anoktd taxutia vy = Uy

EAaotikr) Kpouon oopatog pe dAAo axivnto rmoAu peydAng padag

Av 10 éva owpa €xel oAU peyadutepn pada
o€ oxéon pe 1o dddo (m; << me) Kat eivat
axkivnto mpwv v Kpouon (vy = 0) tote:
m1<<m2ﬁ%<<1ﬁ%20.
dapa ol Iaparave oxEoelg pag divouv:

112
X
S
-
N~
112
=)

/

Ap. MixaAng E. Kapadnuntpiou 9 http: / /www.perifysikhs.com



duoikn B Aukeiou, Octikou [IpocavatoAiopou 30 ®uAAadlo

- @f{‘:ﬁ?“‘ﬂoﬁ”ﬁ AnAadr): €va ocopa PIRPNG palag mMOuU OUYKPOUE-
% »»»»»»» —0O TAl KEVIPLKA KAl £AACTIKA HE AKIVITO OOHA IOAU
o m

= D peyaldutepng palag avravakAdatat pe tayuvinta idiouv
= ~‘f¥£1§mi’2;§€3lfi1§ PETpOU Kal avrtifetng Qopag amd auti) IOU £iXE MPLV
”"“é o7 3 v KpoUon. To oopa peyaAng palag pEVEL MPAKTIKA
A axkivnro.

ZUpgeva Pe ta Iapandve, otav £va copd JiKkpng padag
TIPOOKPOUEL EAAOTIKA KAl KABeTa otnv erugpavela evog 1o-
ixou 1 oe éva damnedo, tote avaxkAdtal pe taxutnta id1ou pérpou kat aviiBeng

pPOopAg.

ITapaxare® axofovdouv aoknocic eunéboone xat Karavonong.
Kamnoie¢ ano aviée avabnuooievoviat ano mv tpancla Ocuateov tov IEII,
ano 10 apyeio tov IMaveAfdnviov Efstacewv xat and 10 studydexams.gr

4. Oipa A

ZUg maparKdi® pWTNOELS va MLAEEETE TNV 0WOTN anavinon.

4.1. Zopa padag m Kiveitat opidovua pe tayxutnIa PEPou v. LTV nopsia tou
OUYKPOUETA1 PETOITIKA € AAAO OOPA KAl ETNOTPEPEL KIVOUHEVO HE TAXUTNTA
pérpou 2v. To pérpo g petaboAng tng opung tou da sivat:

(a) O (B)muv (y) 2mvu (6)3mu

4.2. Y& 1A KEVIPIKI) TTAACTIKY] KPOUOT) :

(a) dratnpeitatl n opur) TOU CUCTHIATOG TOV COUATEV TTOU CUYKPOUOVIAL.

(B) Sratnpeital n KIvnTKI evEPyeld TOU OUCTIHIATOS T®V OOUATOV ITOU OUY-
Kpouovtat.

(y) n xwvnukr evépyela TOU OUCTHIATOS TOV OOUATOV TPV £ival PKPOTeEPT
arto avtnVv HETd v Kpouor).

(8) Satnpeital n opur] Kabs o®PATOG.
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duoikn B Aukeiou, Octikou [IpocavatoAiopou 30 ®uAAadlo

4.3. Xe pia kpouorn 6U0 oPpAPROV PIKPOV H1A0TACEDV :

(a) to ABpo1oPA TOV KIVNTIKOV EVEPYEIRDV TOV OPAIPWV TPV TNV KPOUOon
elval mavia 1oo pe 10 ABpo1opa TV KIVITIKAOV EVEPYEI®V HETA ATIO TNV
Kpouon.

(B) ot 61eubUVOElg TV TAXUTHT®V TPV KAl PETA TNV Kpouorn Ppiokoviat
ravia otnv i61a gubeia.

(y) to dBpotopa tev oppov IOV odatpev PV arno v Kpouor eivat navia
100 1€ 10 ABpolopa TV OPHMV TOUG HETA ATIO TNV KPouoT).

(8) o aBpolopa TV TAXUINIGOV TOV OPAlP®V TPV Ard TV Kpouorn ivat
ndavta 100 pe 1o abpolopda TV TaXUTHTI®V PETA TV KPouoT).

4.4. Y& 110 PEIRITIKI MMAAOTIKI] KPOUON :
(a) n pnxavikr evépyela TOU OUCTIHATOG ITAPAPEVEL otaBepr).
(B) n xwvnukr evépyela ToU cUOTNHATOG TTAPAPEvel otabepr).
(y) dev Sratnpeitat n oppn.

(8) n oppur) tou cuothpatog rapapével otabepr).

4.5. Avo oopata pe pddeg m kat 2m ouykpouvovtal petadu toug. Kata v 6iap-

Keld G eragrg toug:

(a) MeyaAutepou pétpou duvapn aokel 1o oopa pe v peyalutepn pada.
(B) MeyaAutepou pérpou duvaprn ackel 10 oopa pe tv pHiKpotepn pada.

(y) MeyaAutepou perpou duvapn ackel 1o owpa pe v peyadutepn ta-
Xutnta npw v Kpouon).

(8) O1 duvapelg mou aoket 10 €va cewpa oto AAAo sival 10V PEIPGV.

Ap. MixaAng E. Kapadnuntpiou 11 http: / /www.perifysikhs.com



duoikn B Aukeiou, Octikou [IpocavatoAiopou 30 ®uAAadlo

4.6. H oppr) evog oopatog rapapével otabepr) otav:
(a) exteldel opaAn KUKAKY Kivnon.
(B) ouykpoustat pe éva addo oopa.
(y) 6éxetat otaBepr) ouviotapévn duvapn.
(8) exteAel eubBUypappn opalrn) Kivnon.

4.7. AUO oopata IOU KIvVOUVIdl ATTOTEAOUV £vd HUNXAVIKO CUOTNHA HE OUVOALKT)

opur) pndév. Tote o1 TayUNIeg OV OOPATOV eivat:
(a) avtibstng @opag.
(B) i6rag popag.
(y) kaBeteg petadu toug.
(8) urno yevia 60° petadu toug.

4.8. Axivnto oopa padag m dwaondatat akaplaia oe duo koppdtua A kat B pe

14 m m r ’ ’
padag my = 3 KAt mp = 3 avtiotoixa. Meta v 6idonaon:

(a) 1o pétpo g tayutntag tou B eival SumAdoto amnd 1o PETPo g TaxutnIag
Tou A.

(B) n opun tou B é£xetl Sutddaocio pérpo rat aviiBetn @opd aro v opur) tou
A.

(y) n opun tou A €xet SumAdaoto pErpo Kat avtibetn popd arod v opur) Tou
B.

(8) o1 oppég v Buo cwpAteV £€XouVv ioa petpa Kat avtifeteg QopES.
4.9. Avo oopata (1) xkat (2) pe padeg m rat 2m aviiototya Kivouvidtl otov 1610 €u-

Suypappo §popo pe tayxutneg PETPOU 20 KAl U aviiotolya, £xoviag avtibetn
@opd. H opun tou ouotnpatog tov Vo copdinv sivat ion pe:

(a) undev (B) 2mv (y) 4mv (6) mv
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4.10. 'Eva oopa pdadag m kiveitat oe Agio darnedo pe taxutnta PEIPoU U Kal oUy-
KPOUETAl PEIMITIKA PE aKivnto oopa padag 2m. Av 1o oopa padag m peta

Vv Kpouor €xel i6la kateubuvon Kivnong Kat tayxutnta PEpou

59
HETPO NG TaXUTNTAg TOU 0®UATog padag 2m HeTd v Kpouorn 100Utdl HE:

TOTE 1O

(@) v (B) 2v W4 ®

4.11. Mikpo oopa padag m Kiveital e tayxutnta PEIPOU U KAl OUYKPOUETAl He-
TOITKA KAl TAAOTIKA Pe akivnto oopa padag 3m. Iloteg ano g napakdi®
TOOTAOELS glval OWOTEC Katl Toleg Aavd AOUEVES ;

(a) H popd tng Kivnong 10U oUooOPATONATOS TTOU IPOKUITIEL ATIO TNV KPO-
uon eivat n 161a pe ) eopd Kivnong tou oEPAtog Padag m mptv v
Kpouon.

(B) H oppr) tou ocuotrjpatog t@v 6Uo copdtev £xel PETpo 4mu.

(v) H xwnukr) evépyeila 10U ouotpatog 1oV §Uo oopdtov peiodnke s§at-
Tiag g Kpouong.

2 ' [ ’ [ r (o)
(8) H taxutnta tou oopatog rmou mpoxuUITieE and v KpouoT] 100utat pe

4.12. Avo oopata (1) kat (2) pe padag m; Kat me yla Tig oroieg 1oxvetl 61t my =
4mse RivoUvtal P aviiBeteg oppéG KAl OUYKPOUOVIAl PEIRITIKA X®PIS va 6n-
HoupynOet oucowpatopa. Iloeg ano 1¢ TapaKdl® TPOTAOELS VAL OWOTES
Kat mole¢ Aavdaoueveg;

(a) ITpwv tnVv KpoUoT Ta PETPA TV TAXUTNTIOV TV U0 OOPAT®OV 1KAVOITO10UV
) oxéon v = 4vs.

(B) IIpwv v Kpouon 1 OUVOAIKI] OPHI] TOU OUOCTHHATOS TV U0 OOUATKOV
tooutatl pe punoev.

(y) Metd tv Kpouon 10 PETPO TG OUVOAIKIG OPHUNG TOU CUCTIPATOG Yivetat
MEVTIATTIAAO10 NG APXIKIG OPUIG TOU ompatog (1).

(8) Metd v kpouorn ta 6o copata Sa cuvexicouv va Kivouvtdl Pe av-
TiOeteg OppEg.
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4.13.

4.14.

4.15.

5.1.

duoikn B Aukeiou, Octikou [IpocavatoAiopou 30 ®uAAadlo

'Eva oopa pddag m kiveital eubuypappa Kat ouykpouetatl Kabeta pe toixo
Exoviag eAdylota mplv v KPouon tayxutnta HEIpou vi. Av 1 taxuinta
TOU OOPATOg €AdX10Ta PETd Vv Kpouorn eivatl aviibewn g taxutntag v,
10Te 11 aAyeBpikn TIPr NG PETABOANG NG OPHING TOU owpatog e&attiag g
oUYKpOoUong He tov toixo da sivat:

(a) -2mu, B)O (y) +muy

‘Eva BAfpa pddag m riveitat opidoviia pe taxutnta PETPou vy KAl oPnvove-
1at oe oopa padag M = 4m mou eivat akivito os opgovrio darnedo. To pérpo
NG TAXUTNTAG TOU CUCOOUATOHNATOS APE0®S PETA TV Kpouon da 1ooutatl pe:

(a) 0,4v (B) 0,51 (y) 0,24v,

'Eva oopa pdadag m exktedel opadr] KUKAIKY Kivnon aktivag R pe yoviakn
taxutnta W kat riepiodo 1'. To p€rpo tng PetaBoArng tng Opurng T0U OWIATOG

0g XPOVIKO draotnpa At = 1 Sa eivat ioo pe :

(@) mwR (B) vV2mwR (y) undév (8) V3mwR

Otépa B

Zug gpwtoeglg mou akoAovdouv va emiAEfete TNV 0WOTN anavinon attioflo-
yovtag avajuvtika v enloyrn oag.

Zopaipa A rou kveitat oe Aeio op1gdvtio erinedo cUuyKpoUETAl KEVIPIKA KAl
MAAOTIKA Pe AAAn opola aAdd axkivnin opaipa B mou PBpioketatl oto 1610
erinedo. TMa tg Kwvnuikég evépyeleg TOU OUOTPIATOS TPV KAl PETA TNV
Kpouon Ja 1oxuet:

(a) Knpw = Kpsrd
(B) Knptv = 2Kpstc’1

(Y) Knpw = Sertd
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5.2.

5.3.

5.4.

5.5.

duoikn B Aukeiou, Octikou [IpocavatoAiopou 30 ®uAAadlo

Ze PEIRIUKL Kpouon 6uUo copdteov A kat B mmou éxouv padag m kat 2m,
avtiotolxa , dSnpioupyeital cuCCHPATOHA ITOU MTAPAPEVEL AKIVITO OTO ONHEiO
G ouykpouong. O AdYog oV PETPROV TOV OPHAV T®V HUO0 OOPAT®OV TPV ATTO
Vv Kpouon eivat:

1
(a) B} B) 2 (v) 1

Zopa padag m mou KIiveital Pe tayxutnta ¥ OUYKPOUETAl KEVIPIKA Kal TTAd-
ouKd pe akivnro oopa dirtdaotag padag. H tayxuinta tou cucoopatopatog
HETA TNV KPOUOoT] £XEL NETPO :

() 20 ®) g W) g

Zopa pdadag m, 1o oroio £xel Kvnuikn evépyela K, ouykpouetal mlaotuka
pe oopa padag 4m. Metd v Kpouorn 10 CUCCOUATONA TIAPAPEVEL aKivNTO.
H pnnyavikn evépyela rmou xabnke Katd v Kpouor, eivat:

5 7
(@) K& B) K W ;K

'Eva autokivnto A padag M Bpioketatl otapatnévo oe KOKKvo gavapt. 'Eva
aAdo autokivnto B padag m o 0dnyodg tou oroiou eivat anpdoektog, mEPTel
ot0 TTio® P€POG Tou autokivrtou A. H kpouorn prnopet va dempnBel kevipikn)
KAl TTAQOTIKY. AV aPE€0®G PETA TNV KPOUOT] T0 CUCCOUATOHA £XEL KIVITIKI)
evépyela ion pe 1o 1/3 g Kvnuikng evéPyelag mou eixe to auvtokivnto B
TPV TNV Kpouon tote Ja 10X UEL:

m 1
= (Y)Mzg
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5.6.

5.7.

5.8.

5.9.

duoikn B Aukeiou, Octikou [IpocavatoAiopou 30 ®uAAadlo

Zopa padag my4 Kiveitat og op1doviio eminedo pe tayxutnta PEPoU U4 KAt
OUYKPOUETAl KEVIPIKA KAl TMAAOTIKA PE akivnto copa palag mp = 2my.
H petaBoldn ng KIvnTtiKAg EVEPYELAS TOU OUCTHHATOS TRV HU0 OOUATROV, 1
ortoia mapatnprnOnke Katda v Kpouorn, ivat:

(@ AK — 4l
6
2
AK = —
(B) 3
2m av?
AK = —
(v) 3

Axivnto oopa Z padag M Bpioketal mave oe Agio opidovtio eminedo. BAnua
palag m xrveitar pe opgovua taxuura v = 100m/s oe dievbuvon mou
d1épxetal ano 1o REVIPO 1Aadag T0U OOPATOS KAl OPNVOVETAL 08 aUuto. Av 1)
TaxUtta 10U OUCOONATOHRATOS apéong Petd v Kpouvor eivat V' = 2m/s,
TOTE 0 AOY0G TRV Padov % etvat ioog pe:

1
(a) 50 ®) 5 (v) 49

Zopa X KIWVOUHPEVO TIPOG AKIvTO oopad Yo, tong padag pe 1o X, OUYKPO-
UETAl PEIOITIKA KAl TAAOTIKA Pe auto. To mooootd g apX1Kng KvNTiKAG
EVEPYELAG TOU 21 TTOU £y1lve SeppodtnTa KAtd v Kpouon givat :

(a) 0% (B) 25% () 50%

Zopa pdadag m rwveitat opidoviia pe taxvuinta v . XV rmopesia tou ouy-
KPOUETAl MAAOTIKA Pe akivnto owpa paiag M = 3m . H amdédutn tun
NG PetaBoArg g Opung Kat tng Kvnukng evépyelag A K,y Tou cuctjpatog
etvatl avtiotoa:

2

@ |[AP =0, |AKy| = %
— va
B. ‘APO)J =muv, AKOA‘ = T
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5.10.

5.11.

5.12.

duoikn B Aukeiou, Octikou [IpocavatoAiopou 30 ®uAAadlo

3mu?
8

V. |[APL =0,

AKq| =

a 3muv 3mu?
6. ‘APO)J — T . AKOA‘ = 8

Zopa (1) padag mq xkiveitat oe Agio op1dovtio erminedo e KIVNTIKL EVEPYELA
K1 kat ouykpoustal PEIRImKA pe akivnto oopa (2) palag my = 4mq, Xwpig
va dnuioupynOet ovcoopatepa. To copa (1) e€attiag ng KPoOUONG AKIVI-
toroteitat. H anwAsia tng Kwwnukng Evépyelag tou ouotpatog twv duUo
OOPATEV e€attiag g Kpouong 10ouUTal Ue:

(a) O (B) 0,75K, (y) 0.25K,

'Eva ocopa palag my eival akivnto oe Agio opidovrio danedo. Zopa palag
_ ml ’ ’ r b r 4

my = =t Tou Kiveital pe opigovia taxunta Uy OUYKPOUETAl NETRTIKA Kal

MAAOTIKA P€ 10 owpa M. To INAIKO g KIVITIKIG EVEPYELAG TOU CUOTLIATOS

TV 6U0 COPAT®V €AAY10TA TPV TNV KPOUOT] IIPOG TNV KIVITIKI] EVEPYELA TOU

ouOoTATOG €AdX10TA PETA TNV KPOoUOoT 100UTAl UE:

(a) 5 (B) 4 (v) 2 (v) 1

'Eva oopa ektofevetal Katakopudpa Ipog td IMAve Kdl Otav OTACEL 010 U-
WNAOGTEPO ONUElo NG TPOX1AG Tou, dlaortdtal akaplaia (e€attiag Ekpning) oe
dUo koppdua pe padeg my Kat my = 2my.

a) Av 1o koppatt padag m; apéoesg Petd v 61aoTtact Kiveital Katakopu-
(A TIPOG TA MAVE PE TaXUtnta PEIPOU v ®G IIPOg To £6adog, TOTE TO
KOppAt padag ms, apéomg Petd v didornaon Kiveital ®g rmpog to £6a-
pog:

U1
1) kataképuPa 1POG Ta MAVE HE TaXUTnIa HETIPOU bR
2) ratakopuda 1pog ta KAT® P tayxutnta PEpou 2v.

U1

3) ratakopuPa pPog td KAT® P Taxutnta PETPoU 5

B) H evépyela rou aredeuBepBnke ano v diaonaon eivat ion pe:
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1 2
1) §m1U1
3

2) —mlvf

4

3) mlv%

5.13. Avo owpata, 1o A pe pdda m; kat 1o B pe pala ms, eivatr daprag oe
eragr Kat kKivouvtal oe Agio opidovtio erinedo pe v 1da tayvtnua v. Ta
o®PATA OUYKpouovidl Kevipikd pe oopa I' padag 4mq, 1o onoio apyika sivat

axkivnro.

A B I
v

Metd v Kpouon 1o A otapatd , eve 10 B koAAdet oto I’ kat 10 cucom-

pdteopa Kiveitatl pe taxutta 3 Tote Sa oxver:

(@ =2 @ =l W1
mo 2 mo

5.14. 'Eva priaAdxkt padag m mpookpousl KaBeta og op1dovilo ndt®pa P taxutnta
HETIPOU 7 KAl avarnndd KAtaKopuda HE Taxutnta HEIpou vs. H xpovikn
61apkela g mpodokpouong eivar 4A;. To pérpo g péong Suvaung rou
aokeital katd ) d1dpKela g MPOOKPOUoNS AT T0 MATOHA OT0 UITAAdKL

slvat:

m(vy + v9)
At

m(vy — vg)
At

m(v1v2)
At

(@ N = +mg (B)N = +mg ([N = —mg
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5.15. Ta apadibia tou oxnuartog €xouv v id1a pada (m) kar cuykpatovvial a-
Kivnta peow evog vijpatog, 6edopévou ot to aBapég seAatr)plo rmou Ppioretat
avapeoa toug eivatl ouonielpepévo. Kamnola ouypn koBoupe 1o vijpa Kat ta
apadidia apyiouv va rkivouviatl Xwpig 1p18ég. 'Eotw xo = 321 kat t; = 2s, o
XPOVOG TT0U KAvel 1o apagidlo Al va graocet oto K. O xpovog t9 rou Kavet 1o
apadidio A2 va gtacet oto M eivat icog pe:

Al A2 M
Xy X2

(a) t9 = 2s (B) to = 4s (y) t2 = 6s

5.16. Xe Aeio op1dovrio eminedo kat oe H1evubuvorn KABetn oe KATAKOPUPO ToiX0 Ki-
vettat opaipa padag mq pe taxuinta peErpou vi. H opaipa m; = m ouykpo-
vetatl pe akivnin opaipa padag mo = m. To cUCOGPATOPNA TTIOU TTPOKUITIEL
OUYKPOUETAl € TOV TOiX0 Kal avakAdtal opi¢oviia £xoviag taxutnta PEIPou
v1/4. 'OAeg 01 TaXUTNTEG TIPV KAl PETA TV Kpouor) £xouv tnv i6ia dievbuv-
on. To pérpo g PetaBoAng tng OpHng TOU CUCOEUATOUATOS e€attiag tng
KPOUOTG TOU M ToV Toixo eivatl 0o pe:

=k
x
Ty Ty J
LA ST

muy 3muy 3muy

(a) T B) 1 (v) 5
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duoikn B Aukeiou, Octikou [IpocavatoAiopou 30 ®uAAadlo

@épa I’ - Aokrrnostlg

Zopa padag M = 5kg npepet oe optgovuio erinedo.BAfjpa kKivoupevo opt-
¢ovtia pe taxuna pétpou v; = 100m/s kat padag m = 0,2kg , Sanepva
10 oopa yavovtag to 75% g KIvnuKAg ToU evépyelag Katl e§EpXetal pe ta-
Xuinta U_i. Na urnoAoytotet:

(a) 1o pétpo ng tayutntag U_/; 10U BANpatog Kat tg taxutntag U_; TOU ooOua-
106 APE0RG PETa TV £6080 Tou BAnuarog.

m 9
“y M

(B) To mooootd NG APXIKNG KIVNTIKNG EVEPYELAG TOU BANATOG TTOU peta-
PEPONKE O0TO oOUA KATA TNV KPOUOoT).

(y) H petaBoAn tng opurg tou BANpAtog Kat 10U oOUATOG AITO Tr OTyHr)
TTOU NPEPOVOE TO0 0OUA HEXPL TV €§060 Tou BArPaATog.

(8) H péon duvapun mou 6€xetal 1o oopa katd m didpkela g diEdsuong
tou BAfpatog, av autr) dwapkei At = 0, 01s.

6.2. Eva {UAwvo oopa palag me = 0,96kg eivat akivnto mave oe Agio opldv-

10 ertinedo. 'Eva PBAnua palag m; = 40g kwveitar opiddoviia pe tayxvutnta
pétpou v; = 200m/s kat opnvevetal oto ooua, oe Babog d = 7,68cm. Na
urtoAoy1otet :

(a) 1o pETPO NG TAXUTNTAG TOU OCUCO®UATOHIATOS PETA TNV KPOUOoT).

(B) T0 ITOCOOTO NG PNXAVIKIG EVEPYELAG TTIOU PETATPETETAL O Yeppotnta (va
Yewpr)oete OTL OAN 1] ATIOAE1A TG PNXAVIKG EVEPYELAG TOU OUOCTHATOS
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yivetat 9eppointa kat ot 1o erinedo pndevikng dUVANIKNG evepyelag
etvat to op1dovtio ertinedo).

(y) n péon duvapn nou aokel n opaipa oto EUA0 KAO®G eloX®Pel o AUTO.

(8) n petatormon tou cuotuatog UAo-PBAf A pEXPL va opnvebet to PAHpa
oto &ulo.

6.3. To oopa 10U MapakAt® oxnuatog €xet pada M = 0,98kg kat 1copportel

6.4.

depévo 010 KATe AKPO KATAKOPUPOU VAIATOS PNKoug [ = 2m.

Kdarnoia xpovikn otypn BAnupa pdadag m = 0, 02kg ogpn-
vovetral oto oopa padag M kat 10 oucoEPATONA TIOU
ITPOKUITTEL, EKTEAWVTAG KUKAIKT Kivnon, pTavel oe 9€on

OTIOU TO VId oXNuati¢el pe myv Katakopuopn yovia ¢ ¢
tétola wote cvrvg = (0,6 kat otapatd ouyplaia. Na
urnoAoyioete: m

Uo
(@) To pétpo g taxvUtnag 0V CUCOOPATONATOS a- @ ’ _l
HE0®G PETA TNV KPOUOT).

(B) Tnv apxikn tayxutnta vy tou BAnpartog.
(y) Tnv tdon tou vrjpatog mpv v Kpouor).
(8) Tnv taon ToU VIPATOG APEOKS PETA TNV KPOUOT).

(e) Tn pnxavikn evépyela, rmou PETATPANNKE O€ Jep-
potnta otV MAAoTiKY] KpouoT).

Atvetat n ermtayuvon Baputntag g = 10m/s2.
Ze op1ovrio erinedo npepet éva oopa A pnalag M = 2kg. 'Eva BAfjpa padag
m = 0, 1lkg ou rweital opigovua pe tayvuta vy = 100m/s, ouykpouetat

pe 1o owpa A, to dwarepva os xpovo At = 0, 2s kat e€épxetal pe taxuua
vy = 20m/s.

(a) Bpeite v apyikr oppyr) tou BAnpartog.

(B) YrtoAoyiote v taxutnta toU o®PAtog A HETd TV Kpouon.
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(y) [Towa n petaBoAn tng opung tou BANPaAtog ;

(8) Bpeite v péon 6uvaun mmou 6€XINKeE 10 PANUA KATA TO MMEPACHA TOU
péoa ano 1o oopa A.

(€) Ze pa otypn o pubpog petaBoAng ng oppng tou oopatog A eivat
50kgm / 2, 010G 0 AVTioTO1X0G PUBIOS 11ETABOALS TS OPUNS TOU PARa-
T0G TNV 161a XpoVviKr) otyun ;

(ot) Av 10 cwpa A ntapouotddel pe to £€6agog ouviedeotr) Tp1Bng oAioOnong
@ = 0,2, moon andotaon Sa davuoel 10 oopa A, PeTd TV KPouon,
HEXP1 va oTtapatroet ;

Atvetat: g = 10m/s>.

6.5. Eva BAnpa palag m = 0,1kg opnvovetar pe tayxuinua v = 100m/s oe
axivnto kiBoto palag M = 0,9kg 6mwg @aiverat oto MApaAKAT® CXNud.
To riBwtio propet va oAtoBaivel oe Agio opidovrio damedo. Av n duvapun
avtiotaong rou epgavidetatl petadu BArpatog kat K1IB®TIoU KATd TV KPpouorn)
YewpnBetl otabepou perpou F = 4500N , va unodoyioete:

m__

@)

m Ve

>0 e

(a) Tnv kovr] TaxUnNtd 10U OCUCO®UATOATOG.

(B) Tn petaBolr) tng KIvNTIKNG £VEPYELAG TOU cuotrpatog (BAfjpa - KiB®to)
Kata ) diapkela g Kpouons.

(y) To xpdvo nou brapket n kivnon tou PArjpatog o oxeon pe 1o KBWTio.

(8) ITooo Babia eloxwpetl to PANua oto KiB®TIO.
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6.7.

duoikn B Aukeiou, Octikou [IpocavatoAiopou 30 ®uAAadlo

Zopa X padag mp = lkg Eexivd va kiveitat pe taxutnta pPEIpou v, O
op1ovtio daredo mou sppavidel ouviedeotr) tpBng p = 0, 2 pe v PonBela
otabepr)g Suvaung F' = 5N . Agpou diavuoetl diaotnua s = 1m ratapyeitat
n 6duvapn F' evo tautdxpova ouvavid deutepo oopa Yy paiag me = 2kg , 10
oroio éxel tayutnta vy = 4m/s aviiBeng @opdag arod myv v,.Ta duo copata
OUYKPOUOVTAl PEIMITIKA KAl MAACTIKA KAl T0 OUCOOUATOUA TTOU IIPOKUITTEL
rapapével akivnro. Na Bpebouv:

(a) H taxvmta tou m; Aiyo mptv v Kpouon).
(B) H petaBoAn g opung tou Yo KAl TOU Y. §attiag tng Kpouong

(y) H 8Uvapn nou doknoe 1o X; 010 Y9 KAt 10 29 OTO0 21 KAtd tv didpkela
g Kpouong, av n kpouon dirjpknoe At = 0.01sec .

(8) To pérpo g apXIKNG taxutIa U,.
(€) H petaBolr) tng KIvnTiKNG EVEPYELAS TOU 0OPATOS padag X edattiag g
Kivnong tou oto optdovtio darnedo Kat g MAACTIKNG KPoUonG.

Na Yewpnoete wg Ietikn v eopa mpog ta 6edla Kat v emMTAXUVON NG
Bapvnrag g = 10m /s>

‘Eva oopa padag M = 35kg 1oopporiet 6eppévo 010 KAT® AKPO KATAKOPUPOU
18avikou gdatnpiou otabepag k = 20N/m , 1o dAAo dxpo tou oroiou eivat
arAdovnta otepeapévo os opodr). Karowa otypr) éva BAnpa palag m = Hkg
BaAAstat and ardotaon b = 3, 2m KAT® aro 10 copa M pe apXiky tayxutnta
pétpou v, = 16m/s kat pe @opda mpPog Ta MAVE Kal CUYKPOUETAl MAACTIKA
pe 1o oopa padag M. Na urntodoyioete:

(a) To pérpo tng Tayxutntag tou BArpatog Atyo mptv v Kpouor).

(B) To pérpo tng TaxUTNTAG TOU OUCO®UATOHATOS APE0KG PETA TV KPOUOoT).

(y) Tn Seppodnta rou avarrtuxOnke katd v daprela tg KPoUong.

(8) Tn péyion ovoneipwon tou edatnpiou aro v apXikn tou Jon.

* Yrevduuilete ot éva eAatrjpio mapauoppoucvo kata Al aokel Svvaun
eAammpiov F' = kAl xar gxer amodnkevpuévn Svvauikn svepyeia U =
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1
Ek(Al)Q. Emiong 10 épyo ¢ duvaung tou eiawmpiov sivar ion ue W =
—AU

Zag Sivetar n emrdyvvon me Bapumtag g = 10m/s?

6.8. To oopa tou Mapakdte oxnuatog éxet pala M = 4,8kg xkat 1copportel
deévo 010 KA AKPO KATAKOPUMOU U] EKTATOU vijpatog pnkoug [ = 0, 18m
. Zopa patag m = 0, 2kg xiveitat pe taxvuinta v, Kat OUYKPOUETAl TAACTIKA
pe 1o copa M. Na unodoyioete:

O
®
-4
m "y
weer M

(a) Tnv eAddyxiotn TaxUTnTIa Mou mPEIEL va £XE1 T0 OOHA MOTE PETA TNV TTAd-
OTIKI)] TOUG KPOUOT], T0 OUCOOUATOHA va dlraypdyet pia MANPn KUKAKI)
TpOX1d (Vva KAvel avaKUKA®OT)).

(B) To pérpo tng petaBoAng ng opung g padag m mplv Kal PETd v
Kpouon.

(y) Tnv tdon tou vijpatog mptv tv Kpouor) Kat v Tdor) ToU VI)Hatog Petd
Vv Kpouon.

Zag Sivetar n emrdyvvon mg Bapvmtag g = 10m/s?
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duoikn B Aukeiou, Octikou [IpocavatoAiopou 30 ®uAAadlo

Oéna A - IIpo6Anpata

'Eotew oopa palag M = 1lkg kat koviko BAfpa (B) natag m = 0,2kg. T
va opnNVOOOUHE HE Td XEPLAa P1ag OAOKANPO 10 PANpa oto otabepod owpa (X)),
OTI®G @aivetatl oto oxnpa, mpénet va damavrjooupe evépyela 100J. 'Eotw
TOpa ot 10 oopa (X) mou eivat akivnro os Agio oprdovuio eminedo, rupo-
BoAeitatl pe to PANpa(B). To BANpa autd Kivoupevo opovild HE KIVITIKY
eveépyela K npookpoust oto oopa (X) kat akoAouBel mAaotikn Kpouor).

(a) I'a K = 100J 9a propouvoce 1o BAnpa va opnvebei 0AdKANPo oto oeOPa
(2) ; Na artiodoyrjogte v andvinon oag.

(B) Tlowa sivat n eAdyiotn Kivnukn evépyeta K rmou npénet va €xet to BAnpa
wote va opnvabel oAokAnpo oto copa (Z) ;

m
(y) T'a owa tipn tou Aoyou i 10 BAnNpa pe xwvnukn evépyela K = 100J

opnvavetal oAOKANPo; Na attloAoyr|oeTe v Aravinorn odag.

[Tave oe éva melpapatiko Acio 1parnédl PBpioketat éva §UAvo oopa padag
M = 0,98kg mou 100pporiel otepem@PEVO OTO AKPO A piag Asrng paBdou
(OA) pfxroug L = 2m kat apedntéag padag, mou to addo akpo g O esivat
OTEPEDUEVO.

Karowa ouypry BAnupa padag m = 0,02kg mou kiveital pe taxumta vy =
100m /s opnvaevetatl oto UAIVO 0OPA KAl T0 OUCOOPATORA ap)Xiet va exktelel
KUKAKT Kivnon pe KEVIPo 1o Akpo g pdaBdou O. Na urodoyioete:

(a) v taxUInIa T0U CUCCEUATOIATOS PETA TNV KPOUOT).
(B) v yoviakn taxuinta neplotpodrg 10U OUCOOPATOHATOS.

(y) g anwleieg tng PNXavikng evépyelag eéattiag tng Kpouong.
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e It

Uo

Katoyn

m

(8) 1o pnkog rou £xe1 Hravuoet 1o KEVIPO K tng pdBdou oe xpovikod didotnpa

At = 10s

(€) tnv 6Uvaun nou aokei n PAB6og rdve oto EVAIVO ocwpa Katd v diap-
Keld NG Kivnong tovu.

7.3. Znpewako opaipido palag m = 2kg Saypdpel KUKAIKI TPOX1A Of KATA-
KOpU®o ertirtedo depévo oto AKpo aBapoug Katl P EKTATOU VIIATOS PUIKOUG
[ = 2m. Tnv ouypn rou diépxetat and 10 KATWIEPO ONHEI0 TG TPOX1AG TOU
Exel Tayutta vy = 4m/s.

Oéon A Oéon Z
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(a)

(B)

)

(8)

Na urnoAoyioste 10 PETIPO NG YOVIAKING TaxUtntag tou opaipidiou otnv
9¢on auvtn.

Na oyxebiaoeste 11g duvdapelg mou ackouvtatl oto opaipidio ownv Y€on
autn Kat va uroAdoyioste v dUuvapn 1mou 10U aokeitatl amnod to vijpa.

Zinv napandave 9éon (9€on A) to vijpa KobBetal akaplaia Kat 1o oPpat-
pid1o opnvevetal oe owpa patag M = 4kg mou eivatl akivnro oe Aeia
erm@Aveld MePAPATIKng tparnedag vwoug h = 40cm.

Na urntoAoyioete v tayxUtnTa IoU AroKId T0 cucopdtopa opaipidiou
- OOUATOG.

To ocuocoopdtepa oPpalpldiou - oOPATOG Ot OUVEXELID EYKATAAEITTEL TO
ertinedo (9¢on Z)ekteddviag oprovuia PoAr, Onwg gaiverat oto oxnua
HEXPL va @tdoet oto £dagog (9€on A).

Na urtodoyioete v opt{dvtia anodotaon g (F'A) avapeoa oty Baon tng
MEPAPATIKAG TPATredag KAl T0 ONHEio ToU 10 odpa @Tavel oto £8agog.

Aivovtati: 1 erutayuvon g Bapuutag g = 10m/ s?. Na 9ewprjoete 1 1)

dldpkrela g Kpouong avdapeoa oto opalpidlo kat 10 owpa eivatl apeAntea.

Zopa X palag m = 2kg eivatl Ssppévo oto €va AKpo viuatog unkoug [ = 1m,
10 AAAo AKpo TOU oroiou eivatl depévo oe kapdi oto onpueio K. To oopa 1oop-

poriel. AeUtepo owpa Xy padag me = m, Kiveital mave oto Agio eminedo pe

taxutnta v, kabetn otnv 61eU6Uvorn 10U VARATOS KAl OUYKPOUETAl KEVIPIKA
KAl MAAOTIKA € TO M.

To ocuooEPATEA TTIOU TIPOKUITIEL EKTEAET OPAAI] KUKAIKI] Kivnon reptodou

T:ES.

A.

2

Na urtodoyioete 10 PETPO:

(a) tng TayxUtnTag 10U CUCOHPATOPNATOG PETA TNV KPOUOoT),
(B) tng taong tou vrpatog
(y) ing taxutntag v,
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B. Av oag givatl yveooto ot 1o 0p1o yia v 9pauvon tou vijpatog ivat 100
N, va uroAoyioste tnv p€ylotn T ImouU UItopet va €xet ) taxutnta v,
TOU X9 TPV TNV KPOUOT], MOTE KATA TNV KUKAIKI] KivrOr T0U 0Uuco®}id-
TOUATOG va pnv KOBetatl To vijpd.

I'. Ta v napandve mePit®on va UTIOAOY10TOUV 01 EVEPYEIAKEG ATIMAEIEG
ou odeidovial otnv MAACTIKY KPOUoT).

Zag 6ivetar ot 1o vnjua givar abapeg Kar un €KTat0, Tapauevovtag tev-
TWUEVO O OfIn TV SidpKela ¢ Kivnong Kat 0Tt Ta 0WUata Unopovv va
Yewpndovv viika onueia.

7.5. X10 gpyaotrplo Puolkng ToU oxoAsiou oag mpaypatoroteitat Eva mneipapa
HE Vv Xpron dUo copdtav X Kat Xy pe padeg my = 3kg kat my = 1lkg av-
tiotoixa. To X1 100pporiel oe e161K1 MEPAPATIKT) Tpdreda pnkoug S = 1, 5m
Kat vyoug h = 1m, eve 10 X9 100pporiel HEPEVO OTO KAT® AKPo aBapoug Kat
Un extatou vrpatog pnkoug [ = 0,25m mou €xet 10 éva AKpo tou Sepévo
otnVv opodr).

Ativovtat: o ouvieAeotrg 1p18r)g 0AioOnong avapeoa oto X1 Kat v tparnela
givat 4 = —— kat n erurtayuvon mg Bapvinrag g = 10m/ s?. @epoule

160
apeAntéa v aviiotaon Tou agpd.

(a) Apxuka exrpemoupe 10 Yo amd TV KATakopugo katd yovia f kai to
apnuvouvue eflevdepo va kiwndei. 'Otav digpyetarl ano v katwtepn Json
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Kat ftyo TP oUYKPOUOTEL Ue To 221 N Ttaon tou vnuatog exet uun T = 14
N.

Na urtoAoyioste 1o p£Tpo g Taxutntag vs 10U oopatog otny 9éorn aurtr).

(B) Meta v ovykpouon toug ta 6U0 oOuata arokiovv avtiotolya tayvuInies
-/

-/ —/ ’ ’ ’ -/
U1 Kdl vy yla Ti¢ OTIOLEC IOXVUEL OTL V1 — —Ug .

(B1) Na urtoAoytiotet 1o PETPO NG TaXUTNTAS 171.
(B2) Na arodeixbei o011 n nmapandave Kpouor €ivatl edactikr ( 6nA. ot

Bev UTIAPXOUV EVEPYEIAKEG ATIMAEIEG).

(y) Na urnoAoyiotet 1o pétrpo g tayxvutntag 07" tou ¥, dtav grdvet oto Seki
AKPO TG MEPAPNATIKAG TPATEdag.

(8) T¢Aog 10 owua eykataieiner v mepauatkn pansla akofovdwviag
napaboikn poxid.
(61) Na urtodoyiotel 0 xpoOvog mou anatteital yia va @raocet oto £€6a¢og.

(62) Na urtoAoyiotel 10 PETPO NG TAXUTNTAG TOU 0OHATOG OtaVv Bpiloketat
oe uyog 0, 5m arod 1o £dagog.

(63) Na ypaorei n e§iowon tng tpoxiag tou oopatog y = f(x)

‘0001 10 EMOUUOUY UTOPOUV VA aravinoovv TPOAIPETIKA 0Ta TAPAKATR
epotuata:
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(e1) Na urtoAoyiotei to cvvf, TnG APXIKIG YOVIAKAS EKTPOITG TOU VHid-
10G.

(€2) Na urodoyiotet 1o Uyog h' oto oroio 9a @tdosl 10 Xy petd v
KpOUOT1).

Mwkpo opaipibio apedntéwv diaotdoewv kat patag M = 9kg npepet oto
KAT® Akpo Aciou petaddikou odnyou aktivag R = 2m, onwg @aivetal oto
oxfipa. To oopa @épel EKPNKIIKO PNXAVIOHO O OIoiog evepyorotleital v
t, = 0 pe anotédeopa 1o opapidlo va draonatat oe duo pEpn pe 1o (1) va
€xel pada my; = 6kg xat 1o (2) pala me. To (1) apéong petd v Ekpnin Sa
KivnOel ave otov 0d1nyo, PEvoviag ouveX®S O EMadr) VR 10 (2) ektodeuetat
He 0p1dovTia TaXUTNTa EKTEAMVIAG OTNV CUVEXEIA KAPTTUAOYPAP i Kivnorn.

Z N ?
O |
\\ | H
\\ |
\\ ¢
—_— _S_ —_—
%;’;f/ff”'//ff’”f/fff/ff//fﬁfff/ﬁf//fﬁf/ﬂ

Av 10 Uyog oto omoio Bpioketatl o 0bnyog sivar H = 1, 8m amo v ert-
@Aaveld tou e6APOUG KAl PETA TNV EKPNEN TO My OTAVEL O 0p1{OVTIA ATTO0TAOT)
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s = 6m anod Vv apx1Kr 9€on 1oTe va UroAoyioete :
(a) Tnv tayxvnta ektogeUong ToU TUHRATOS (2).

(B) Tnv xaBetn 6uvaun nou Sa aoknbei oto tunua (1) apéong peta v
EpNEn arnod tov oényo.

(y) Tnv evépyetla rou arnedeubepmBnKe A0 TOV EKPNKIIKO PNXAVIOUO.
(8) Tnv e&iowon tng tpoxag ¥y = f(x) mou Sa extedéoet 1o TUAPA (2).

(€) Tnv kaBetn duvapn mou aokel 0 NUIOPAIPIKOG 06Nyog oto tTuHpa (1)
TV XPOVIKI] OTlypn rtou diEpxetatl arno to onpeio I'. Alvetat 6t n kata-

KOpu®n ardotaon tou onueiou I' anod to onpeio A ivat B}
Zag Sivetar n emrdyvvon me Bapumtag g = 10m/s?

7.7. T1ave oc Aeio op1dovtio ertinedo (trv KAToWn Tou ortoiou PAErete oto oXnua)
UTTAPXEL AKAOVNTA OTEPEMHEVO €va O10€PEVIO EAaoid, NUIKUKAIKOU oXnpa-
106 aktivag i = 20cm. 10 éva akpo tou eddaopartog (onpeio A) eivat toro-
detnpévo (axivnto) éva oopa patag M = 1kg. 'Eva copa padag m = lkg
Kiveital pe tayxumua v = 20m/s xat ouykpouestat pe 0 oopa M. Metd
VvV Kpouon dnHoupyeital OUCOOPATOHIA TOU KIVEITAl KUKAIKA, AOY® TOU &-
Adopartog Kat Xwpig va XAavel tyv enadn tou Pe auto, Pe taxutnta otabfepou

HETpOU.
B
R
m o M
o—r
A

(a) Na uroAoyioete v TaXUINIAd TOU OCUOCOUATOHATOS APEOKG PETA TNV
KpOouon
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(B) ITowo sivat to pérpo g duvdapemg rmou HEXETAL TO CUCOHOPATOUA ATTO TO
¢daopa katda v didprela g KUKAIKLG TOU Kivnong;

(y) [Iooo xpovo diapket n kivnon tou cucoEPATOPATOG Ao o A oto B;

(8) Zto onpueio B 10 ocucoopdtepa MPOoKPOUEl 08 AKAOVNTO OTNPlyHd Kdat
0 Xpovog yla va otapatnoet eivat At = 0, 1sec. TIéon eivat n péon
duvaprn nou aoknOnke arnod 10 AKAGVNTO OTHP1YHA OT0 CUCOOUATOUA ;

7.8. 'Eva oopa palag M = 9kg sivat Sepévo otnv dxkpr vijpatog pnkoug L = 2m
Kdl 100pPOTIEl KATAKOpUPA OTI®G @aivetal oto oxnpa 1rmou akodoubei. To
oWUA QEPEL EVAV EKPNKTIKO UNXAVIOHO, ATTOTEAOUHEVO Ao €va €Adtrplo,
Iou Otav evepyoroleitat H1aoma 10 apX1KO onpa oe dUo Peépn 1ou 10 €va
éxel pala my = 6kg xkat mapapével Sepévo otV AKPI TOU VAPATOG, £V TO
aAdo padag me, ektoéevetal pe opgdviia tayxutnta. Av to copa M Bpioketat
oe Uyog H = 1,8m anod mv srmgaveia t1ou e6Apoug, Kat Petd v EKpnin

10 Mo @Bavel ot optloviia arootaon s = 6 P and v apxikn 9d€on va
urtodoyioste:
A
1
1
1
1
L}
1
i ik
1
1
1
1
1 v
A
1
|
\H
|
1
|
|
|
——s———> |

(a) Tnv taxvnta eKTOEEVONG TOU COUATOS Mo.

(B) Tnv taxunta pe v oroia §EKvA v Kivnor] Tou, 10 ooua palag m;.
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(y) Tnv evépyela rou arnedeubepBnKe Ao TOV EKPNKIKO PUIXAVICHO
(8) Na PBpebel n kevrpopodog duvaprn 1ou ackeitat oto ocoPd.

Zag Siverar n emudyvvon mg Bapvmtag g = 10m /s>

7.9. H tapdrtoa evog ktipiou Bpioketatl oe vywog H = 20m anod 1o €édadog. 'Eva
kouti A padag my = 3kg eivat depévo oe oxovi prkoug L Kat KAvel Opadn
KUKAIKL Kivnon K1IVOUHEVO TIAVe OtV ermgdvela mg tapatoag (BA. oxnua
1). To kouti kKwveitat pe tayxutnra v = 20m/s kat kavet pia AR PN TEPIOTPO-
1) oe xpovo 0, 27s. Zinv katdAAnAn 9¢on 1o oxowvi KOBetal wote T0 KOUTI
A agou oAloBroel va ouykpouotel MAaotika pe €éva addo kouti B pddag
me = lkg mou PBpioketal oy AKpn g tapdtoag. APEOKS PETA TNV OUY-
KPOUOT] T0 OUOCOUATOHA £YKATAAEirel TV tTapdtoa pe optgoviia taxuinta
PETPOU V.

Type 1.

(a) Na urntoAoyioete 10 PKOG TOU 0XO01V1OU ToU eivatl depévo 1o Kouti A.

(B) Na urnoloyioste v taxuinta vy P€ v ornoia 10 oUooOPATORA EYKaA-
Tadeinel v tapdiod Kabwg Kal moco PaKpld arod 10 KTiplo 10 0UCo®-
patopa xturnd to £€6adog .
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(2}

—>
H
h
% d 5
v
Xympa 2.

(y) Na unodoyioete tnv taxutnta pe v onoia 1o cucoUATONA XTUITd 10

£dagog (nérpo rat kateuvbuvorn).

(8) 'Eotw 6t oe amndotaon d = 15m and v PBdon tou Kupiou PBpioketat
otuAog vyoug h = 6m (Zxnua 2). O otvAog Bpioketatl oto 1610 eminedo
HE IV TpoX1d ToU cuoopAatopatog. Na aitioAoyroste av 10 oUCo®-
patopa Sa XTunnoetl oto otUAo 1) av 9a MmepAcel MAVR Ao autov.

Na 9ewpnoete Y avtiotaon Tou agpa auentéa Kat va ayvonoste mu 1pi6m
ya ojin mv Kivnon tov KoutioUu A Tave otv tapatoa. Aivetar n emrayuvvon

m¢ Bapvtnrag o emgdveia me I'ne g = 10m /s>
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Avo opaipidia 1 kat Z2 pe paleg my = 4kg kar mo = 6kg avtiotolxa pro-
POUV va KIvoUVIdl OT0 E0MTEPIKO KUKAIKOU HaKTUAiloU aktivag R = 2m mou
etval akAovnra otepenpevog os Agio opoviio tparedt (kAtoyn tou oroiou
ewkoviletal oto oxfpa). Ot p18ég petady v opalp1dinv Kal T0U KUKAIKO-
U daktuliou Seswpouvial apeAntéeg, OIS KAl Ol H1a0TAoelg TouS. ApXIKA
10 oPaipidlo X2 esival akivnto, eved 10 X1 exktedel OpaAr) KUKAIKI] Kivnor)
He @opda avtibetn ekeivng OV HEIKIOV TOU POAOY10U PE Taxutntd, HETPOU
v1 = bm/s. Av ta opaipibia £1 kat £2 oUyKPOUOTOUV MAACTIKA, VA UTIOAO-
yloete :

(a) To pérpo NG TaxUTNTAg TOU OCUOCOUATOHATOS HETA TNV KPOUon KABWG
Kat v niepiodo tng Kivnong tou.

(B) To pérpo g TayxUtnIag 10U CUCCOPATOIATOS HETA TV KPOoUor KaBwg
Kat v nepiodo tng Kivnong tou.

(y) Ze xarola dAAn niepinmworn, aAAddoviag 1o UAKO TV opalptdiev, aAda
dlatnpwviag tg padeg toug, ta opapidia ocuykpouvovial Xwpig va én-
poupynOel cucompatopa. Av n taxutna g oPpaipag mso APEoRG PETA
Vv Kpouon eivat 4m/s, va unodoyioete v taxuuta mg opaipag m;
apéowg petd v kpouor. Na eAéyiete av otnv Kpouor autrn diatnpeitat
1 LNXAVIKY] EVEPYELA TOU OUCTNHATOS TRV U0 odpalpwv.

(8) ITowo eival to PKog tou TtOgoU rmou Hlavuel 1o KABe €va aro ta 6o
ocwpata PEXPL IV EMOPEVI) OUYKPOUOT| TOUG ;
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	 µ µ m  µµ    µ        µ 1.     µ  µ       ,   ß µ  µß  µ  µ    µ    :
	 ßµ µ m   µ  µ 0    µ µ M = 4 m      .  µ    µµ µ µ     µ:
	 µ µ m  µ    R µ      T.  µ  µß  µ  µ   µ t = T4    µ :

	µ 
	            µ  µ      ß   .      µ   µ    :
	 µ   µ      µ m  2m,  , µ µµ  µ   µ  .    µ  µ   µ     :
	µ µ m   µ       µ  µ  µ.    µµ µ    µ:
	µ µ m,      ,   µ µ µ 4m.     µµ µ .  µ      , : 
	   µ  ß µµ   .     µ m      ,    µ   .   µ     .  µ µ    µµ     µ  1/3              :
	µ µ mA     µ  µ A      µ  µ µ mB = 2 mA.  µß     µ   µ,      , :
	 µ  µ  ß     . µ µ m  µ   = 100 m/s        µ  µ    .     µµ µ µ    V = 2 m/s,     µ mM   µ: 
	µ 1 µ   µ 2,  µ µ  1,  µ   µ .        1   µ     :
	µ µ m   µ   .      µ  µ µ M = 3m .   µ  µß  µ     K  µ  :
	µ (1) µ m1      µ   1   µ µ  µ (2) µ m2 = 4m1,   µ µµ.  µ (1)    .       µ   µ     µ: 
	 µ µ m1      . µ µ m2 = m14   µ     µ   µ  µ m1.       µ   µ          µ  µ    µ: 
	 µ           µ   ,   ( )   µµ µ µ m1  m2 = 2m1.
	 µ,   µ µ m1    µ µ m2,           µ    .  µ   µ µ  µ 4m1,     .
	 µ µ m     µ µ  µ 1    µ  µ 2.       t.  µ  µ µ          µ  µ :
	 µ  µ    µ (m)    µ  µ, µ   ß   ß µ   µ.  µ ßµ  µ   µ     ß.  x2=3x1  t1=2s,      µ 1    .   t2    µ 2       µ:
	             µ m1 µ  µ 1.   m1=m  µ   µ m2=m.  µµ    µ        µ 1/4.      µ      .  µ  µß  µ  µµ     µ     µ:

	µ  - 
	µ µ M = 5 kg µ   .µ µ  µ  µ 1 = 100 m/s  µ m = 0,2 kg ,   µ   75%       µ  .  :
	  µ µ m2 = 0,96 kg       .  ßµ µ m1 = 40 g   µ  µ 1 = 200 m/s    µ,  ß d = 7,68 cm.  :
	 µ   µ  µ M = 0,98 kg   µ     µ µ l = 2 m.
	   µ  µ  µ =2kg.  ßµ µ m = 0,1kg    µ  0 = 100 m/s,  µ  µ ,     t = 0,2 s   µ  1 = 20 m/s.
	 ßµ µ m = 0,1 kg  µ  = 100 m/s   ß µ M = 0,9 kg     µ.  ß µ      .   µ   µ µ ßµ  ß      µ F = 4500 N ,  :
	µ 1 µ m1=1 kg    µ  µ o     µ  ß = 0,2 µ  ß  µ F = 5 N .   µ s = 1 m   µ F     µ 2 µ m2= 2 kg ,     2= 4 m/s     o.  µ  µ     µµ   µ .  ß:
	 µ µ M = 35 kg  µ        k = 20 N/m  ,        µ  .  µ  ßµ µ m = 5 kg ß   h = 3,2 m    µ  µ   µ o = 16 m/s  µ        µ  µ µ .  :
	 µ   µ  µ M = 4,8 kg   µ     µ  µ µ l = 0,18 m . µ µ m = 0,2 kg  µ  o    µ  µ .  :

	µ  - ßµ
	 µ µ M = 1 kg   ßµ (ß) µ m = 0,2 kg.   µ µ   µ   ßµ   µ (),    µ,   µ  100 J.     µ ()       , ß µ  ßµ(ß).  ßµ  µ  µ      µ ()    . 
	   µ   ß   µ µ M = 0,98 kg   µ    µ  ß () µ L = 2 m  µ µ,        µ. 
	µ  µ m = 2 kg       µ   ß  µ  µ µ l = 2 m.  µ      µ      0 = 4 m/s.
	µ 1 µ m = 2 kg  µ    µ µ l = 1 m,       µ    µ .  µ .  µ 2 µ m2 = m,      µ       µ      µ  1. 
	      µ  µ µ    µ 1  2 µ µ m1 = 3 kg  m2 = 1 kg  .  1    µ  µ S= 1,5 m   h = 1 m,    2  µ    ß  µ  µ µ l = 0,25 m       µ  .
	  µ   µ  = 9 kg µ     µ   R = 2 m,    µ.  µ   µµ     to = 0 µ µ       µ µ  (1)   µ m1 = 6 kg   (2) µ m2.  (1) µ µ       , µ      (2)  µ      µµµ .
	     (    ß  µ)   µ   µ, µ µ  R = 20 cm.     µ (µ )  µ ()  µ µ  = 1 kg.  µ µ m = 1 kg  µ  = 20 m/s   µ  µ .    µ µµ   ,   µ        µ , µ   µ. 
	 µ µ M = 9 kg  µ   µ µ L = 2 m       µ  .  µ    µµ, µ   ,       µ   µ     µ m1 = 6 kg  µ µ    µ,    µ m2,  µ  .   µ M ß   H = 1,8 m     ,  µ    m2     s = 6 m      :
	    ß   H = 20 m   .    µ m1 = 3 kg  µ   µ L   µ   µ      (ß. µ 1). To   µ  = 20 m/s   µ     0,2s.      ß          µ     µ m2 = 1 kg  ß    . µ µ    µµ    µ   µ o.
	  1  2 µ µ m1 = 4 kg  m2 = 6 kg  µ        R = 2 m    µ     (     µ).  ß µ        µ,     .    2  ,   1  µ   µ        µ , µ 1 = 5 m/s.    1  2  ,   :


