KE®DAAAIO 4°: MHXANIKH ZTEPEOY ZQMATOX

EMANAAHNTIKEZ AZKHZEIZ

OEMA B
Epwtnon 1.
(H epwtnon 660nke amd tov €BeAovth K. Avtwvio MaAdyo)

2e €va poAOL BEAOUE TO AKPO TOU WPOOEIKTN KAl TO AKPO TOU AEMTOOEIKTN Va €XOUV TNV
i6la taxutnta AOyw TEPIOTPOPNG (YPAUHLKN Taxutnta). Av cupBoAicoupe pe ( TO HRKOG

TOU WPOOEIKTN KAl HE (, TO PAKOG TOU AEMTOOEIKTN, TOTE Yia TO AGYO TWV PNKWV LOXUEL

a) ﬁi:l
(}k

g Lot
¢, 12
(
- =12

Y) [

Na alttoAoynoEeTE TNV Amavinon oagc.

Auon

ZwoTn amdvtnon givat n vy.

Ot ypappikég taxutnteg twv OU0 dkpwv Odivovial avtiotolxa amd TG OXECELS
v, =0, kit v, =o,(,. Naipvovrag umoyn ot w:% kat out T =12h, T, =1h
TTPOKUTITEL:

2 2 14 T 14
v, =V, = cowﬁm:coﬂx:—nﬁm:—nfk:_m:_w =0 _12
Toa Tk fk TL 67\



Epwtnon 2.

2Tn paBoo TOU OXAHPATOC ACKOUVTAl TPELG OHOETIMEDEG OUVANELG ioou pETpou. H pdBdog
pTTOpEl va oTpépetal YUpw amo otabepd afova mou SlEpxetal amod To onyeio O Kat givat
KABETOG 0TO £MIMEDO TwWV OUVAHEWV.

H katdataén twv OUVAPEWY, KATA Tn OElpd PE TNV OToia TO METPO TNG POTAG TOUG WG
TPOG Tov Afova meploTpoPng auavetal, sivat:

Na altloAoyAoETE TNV AMAvVINoN 0ac.

Auon
JwoTh amavtnon ivat n a.

To pétpo tng pomng SUvaung wg mpog otabepd dfova divetal amod tov timo: t=F-L,
omou F 1o pétpo NG SUvapng (Kowvo yla TG Tpelg Ouvdpelg) kat L n amoéotaon tou
(PopEa TOUuG amo Tov dova MePIOTPOPNS (HoxAoBpaxiovag). Ao To oxnpa @aivetat ot n

ouvapn Iﬁ:3 €Xel UnOeVIKO poxAoBpaxiova, emopévwg 0ev aokei pomn. Emiong, n SUvapn

F éxel pikpotepo poxAoBpaxiova amd tn Ouvaun F,, omdte ackei pikpOTEPN POTH.
Emopévwg, n kKatdtaén twyv OGUVAPEWY, KATA TN CEIPA HE TNV omoid TO HETPO TNG POTAG

TOUG WG TPOG Tov afova meplotpo@ng augaveray, siva: F, F, F,.



Epwtnon 3.

210 oxnpa (a) @aivetal £€va eAeUOEPO OTEPED, TO OTOIO OTPEPETAL UTIO TNV £MGPACH TOU

{eUyoug OUVApEWY I*:1 Kat IEZ.

(a) (B)

AV LETAKIVAOOUME Ta ONMEia €@APUOYNG TWV OQUVAHEWY HETAKIVWVTAG TAPAAANAA TOUg
POPEIg TwV OUVAPEWY, OTIWG @aivetal oto oxnpa (B), xwpig va petaBaAAoupe tn peTagy
TOUG amdoTaon, TOTE TO OTEPEOD:

a) oTPEPETAl OTIWG KAl 6TO GXNKA d.
B) otpépetal avtiotpo@a amd o oxnua a.
Y) looppoTEi.

Na alttoAoynoETE TNV Amavinon oac.

Auon
ZwoTh amavtnon ivat n a.

H pom {euyoug duvapng €ivat idla wg mpog omolodATIOTE onpeio Kal e§aptdtal Jovo amo
TO METPO TwV OUVAHEWY Kal TNV amootacn HETASU TwV QOpPEWY TOUuG. 2To oxnua (B) dev
EXOUME PETABAAAEL oUTE TO HETPO TwV OUVAMEWV, OUTE TNV amdéotacn HETAEU Twv
@opEwv Toug. Emopévwg, n paBdog oto oxnua (B), umd tnv emidpacn tng idlag pomng Tou
{eUyoug duvapng, Ba Kavel 0,TL €Kave Kat oTo oxnua (a), onAadn, 6a oTpépetal Pe @opd
avtifeTn Twv OEIKTWY Tou poAoytou.



Epwtnon 4.

Mwa opoyevng Asmrty paBdog palag M kat pnkoug L meplotpégetal yupw amo otabepd
agova mou gival kabetog 6' autn Kat diEpxetal amd 1o éva akpo tng. H pomn adpavelag

NG paBdou wg PO ToV Aova MEPLOTPOPNG Eival %MLZ. H pomn adpavelag tng paBdou

w¢ Tpog dfova mou OEPXETAl amd To KEVIPo palag tng Kal givat mapdAAnAog otov
Tmponyoupsvo dgova eivat:

a) 1MLZ.
4

B) lMLZ.
12

1
— ML2.
Y) 1

Na alttoAoynoeTe TNV amavinon oagc.

Auon

ZwoTnA amavtnon sivat n vy.

O apxikdg Kat o TEAIKOG afovag MePLOTPO@NG eival mapdAAnAol kat améxouv d=—.

Emeldn o évag afovag SiEpxetal amo to KEVIPO PAalag UMOPOUUE va KAVOUUE Xprnon Tou
Bswpnparog Steiner.

‘EXOupE:
2
=1, +Md? ENEIVIE I, +M Ll o ive- |Cm+1|\/|L2 =
3 2 3 4
I BEIVIESET VIR I, :%MLZ



Epwtnon 5.

O opoyeviAg TPOXOG TOU OXAHPATOC GUYKPATEITAlL akivntog mavw oto MAAylo emimedo.
Kamola otiypn agnvetat eAeUBepog Kat apxilel va ekteAel ouvOeTn Kivnon. H emtdxuvon
Aoyw petagopdg o, Kat n emrdxuvon AGyw TEPIOTPOPNG d, TOU TPOXOU EXOUV

., o , , .
avaloyia PETpwvV ﬁ =R, omou R n aktiva tou Tpoxou.
Y

H kivnon tou tpoxou yivetal o€ mAQylo emimedo To omoio givat
a) Acio.

B) tpaxu.

Y) apxikd Agio Kat otn cuvéxela tpaxu.

Na altloAoynoEeTe TNV amavinon odag.

Auon

JwoTn amavtnon sivat n B.
Emeidn woxvet o, =a,R, 0 tpoxdg KUuAieTal (xwpig va oAcbaivel) EMTAxuvopEVoG.

2TOV TPOXO AoKeital To BAPOG Tou W, TO Omoio €Xel UNOEVIKN poTi £MELON ACKEITAl OTO
KEVTPO TOU TPOXOU (oToV AEUBEPO AEova MEPLOTPOPNG).

Emiong, otov tpoxd ackeital n Kabetn oto £€dawog SUvapn otnplEng (kabetn avtidpacn)

N, n omoia éxel Pndevikn pomn €mMeldn 0 QOPEAG TNG OLEPXETAL ATIO TO KEVIPO TOU
TPOXoU.

Emeldh ol duvapelc W kat N Oev ackolv pomr, 8e pmopolv va SWooUV YwviaKN
emrtdaxuvon otov Tpoxd. Emopévwe, eival amapaitntn Kamowa aAAn duvapn n omoia Oa
aoKel potn oTov TPpox0. AUuTO pmopei va cupBei povov av 1o £€5aog eival Tpaxu, woTeE N
POTIN TNG OTATIKAG TPIBNG VA TTPOCGOWOEL TNV ATAITOUHEVN YWVIAKN EMTAXUVON.



Epwtnon 6.

To oUotnua Tou oxnuatog amoteAsital amo pa aBapn pdaBdo AB pnkoug d =30cm kat
dUo MOAU pIkpd ogatpidla pe paleg m; kat m, =2m,;. To cUCTNHA TEPICTPEPETAL YUPW
amo otabepo dova mou €XEL TPOCAPHOOTEL 0TO PHEGO M TG pdBdoou AB, dmwg oTo oxnua.

<, »

AC 9B

[ ¢ S ——

H pomn adpdvelag Tou cuCTAPATOC WG TIPOG TOV ASova MEPLOTPOPNG TOU OXAHATOC £ival
l,. Av o afovag meplotpo@ng petakivnOei mTapdAAnAa oTov €auTO TOU OTO HEGO TNG
amootaong MB, n pomr adpdavelag Tou CUGTAHATOG

a) 6a au&noei.
B) Ba pewwoEl.
y) O¢ Oa petaBAnbdsi.

Na alttoAoynoeTe TNV amavinon oagc.

Auon
JwoTtn amavtnon sivat n B.
H pom adpdvelag TOU OUCTAHATOC WG TPOG TOV dafova TEPLOTPOPNAG TOU  EXEL

TpocappooTel 6To péco M tng paBdou AB sivat:

dY’ dY’ d’ 3
IO:ml(E] +m2[zj = IO:(ml+2ml)7 = |o=Zm1d2
H pomn adpdavelag Tou cUGTAPATOC WG TTPOG TO VEO dEova MEPIOTPOYPNG sivat:

2 2
Ilzml(%) +m2(%j = Ilz%mld2+%mld2 =



Emedn I, <1, n porm adpavelag tou cuctrparog Ba petwdel.



Epwtnon 7.

O opoyevig diokog aktivag R kat palag M tou oxnpatog (a) Ymopel va meplotpéPetat
YUpw amd afova mou eival Kabetog oto emimedd Tou Kal mepvA amo 1o KEVIpO tou. H

. . , , . , 1 )
pomn adpavelag tou OlOKOU wG TPOG TOV afova TMEPLOTPOYNG Tou Elval EMR Kat

emmAéov yvwpiloupe otL n pala evog TURPATog Tou OioKou gival avaAoyn tng eM@AVELAS
TTOU KAAUTITEL,

~— ~

(a) (8)

Apaipoupe amo 10 OIOKO €va KUKALKO THAHA aKtivag rzz OTTWG PAlVETAl OTO OXNUaA

(B). H poml adpdvelag Tou GAKTUAIOU TTOU OXNUATIOTNKE €ivat:

a) §MRZ.
8

B) lMRz.
16

15
—~ MRZ.
Y) 2

Na alttoAoynoeTe TNV amavinon oagc.

Auon

ZwoTn amdvtnon €ivat n vy.

. . . . . 1 1 .
H pomn adpavelag | tou daktuAiou Tou oxnpatiotnke ivat | :E MR? ) mr®, émou m

N pAala Tou KUKAIKOU TUAHATOG TTOU a@alpEOnKE.

H pala tou KUKAIKOU TUAPATOC TOU a@alpednke eival avaAoyn tng €mM@AVEIAC TOU
KaAumtel. Emopévwg:

r2
? = m=M R2

m
M



. , 1 1 ,
Me avtikataotaon otn oxeon | = E MR? _E mr® €xoups:

2
I=1MR2—£MR— = I=EMR2.
2 24 4 32



Epwtnon 8.
(H epwtnon 666nke amd tov €6gAovtn K. Aviwvio MaAdyo)
2e €va oQaIplko KEAUWOG palag m, OAEG ol OTOIXEIWWOEIG WAleC TOU TO aAmoTEAOUV

Bpiokovtat otnv idla amdéotacn R amd 1o kévipo tou. H pom adpdavelag tou oaipikou
KEAUPOUG w¢ TTPOG afova mou SLEPXETAL ATO TO KEVTPO ToU ival

a) k-MR?, émou k évag apt®udg yla tov omoio oxvet k <1.

B) k-MR? , 6mou K évag aplBpdg yia Tov otmoio 1oxUel K >1.
2

Y) MR”.

Na altloAoynoETE TNV AMAvVINoNn 0ac.

Auon
ZwoTh amavtnon sivat n a.

H pomr adpdaveiag evog otepeol cwpatog divetat amd tn oxéon |=mr? +myr’ +---,

OTIOU TA Iy, Iy, ... ONAWVOUV ATOCTACELG amd Tov Afova TMEPIOTPOPNS (Kal OxtL amod To
KEVTPO pAlag Tou cwHatog). Ot oTOXELWOELG PHAJEG TOU o@alplkoU KEAUPOUG Bpiokovtal
O€ ATMOOTAGCELG I' YId TIG OTIOLEC LOXUEL

0<r<R
Kal yla eAAXIOTEG Ao AUTEC LOXUEL

r=R.

10



Epwtnon 9.

210 oxnpa @aivetal pia OmAn TpoxaAia, n omoia pmopei va otpégestal ylupw amo
akAovnTo dfova mou SIEPXETAl amd To KEVIPO palag tng Kat dUo PIKPA cwHata X, Kal X,

Ta omoia avaptwvtal amo tn OumAR tpoxaAia. MNa va (GoppoTel To cUcTNHA TPETEL

= O =,

a) to Z; va givat Baputepo amo 1o ;.
B) 1o X, va sivat Baputepo amo to ;.
Y) T0 X va éxel ico BApog pe 1o X,.

Na alttoAoynoeTe TNV amavinon oag.

Auon

JwoTtn amavtnon sivat n B.

2T0 oxnua @aivovtal ol OUVAHEIG TTOU AcKOUVTAl OTd X; Kdl X; KAl ol OUVAMELG TOU

ackouvtat otn OUmAn TpoxaAia. Amo Tig SuvApElg auteg pomn mpokaAouv ot T, kat T, ".

Emedn ta Z; Kat X, icoppomouyv, amd tn oxéon YF=0 EXOUpE:

11



Matgduvapeg T,, T,' kat T,, T," oxtet: T,=T,' kat T, =T, ".

Enetdn n SumAn tpoxalia 1oopporei oTpo@Ikd, amd T oxéon Xt =0 €xoupe:

T,'R,=T,'R, = TR,=T,R, = WR,=w,R, = 1-"2

kat emedn R, >R, éxoupe: W, > W, .

12



Epwtnon 10.

Je €va eAeUBepo oteped aokeital éva euyog Suvapewv F kat F,, amd Tig omoieg n

duvaun F, aokeital oto kEvipo paldag tou otepeou. To otePed Looppomel. Av Katapynbei

n duvapn F, to oteped Ba ekteAEoEL:

a) HETAPOopIKA Kivnon.
B) otpowiKkn Kivnon.
Y) ouvOetn kivnon.

Na altloAoyAoETE TNV AMAVINGN 0ag.

Auon
ZwoTh amavtnon sivat n a.

‘EoTw kat F, ot duvapelg mou amoteAouv {eUyog duvapewy. MNa Tig SUVAPELG AUTEG

LT

oxvel F, = —I#:1 dapa yla ta PETPA Toug IoXUEL:
R=R .

H pommn {eUyoug duvapewy sival idla wg mPog omolodNTIOTE CNUEIO Kal XEL HETPO:

¥t=F-d, émou d n améotacn Twv Qopiwyv twv duvdpswy F kat F,.
Emeldon apxikd to oteped 100ppoTel, IOXUEL

=0 = Xt=F.d=0

Emeion F=0 oupmepaivoupe ot d=0, OnAadni ot Ouvdpelg IE1 Kat Iﬁ:2 givat

OUYYpPappIKEG. Emopévmg, o gopeag tng F, diépxetal amd to KEVIpo palag tou otepeoy,
OTIWG Paivetal 6To oxnua (a):

13



(a) (B)

‘Otav katapynBei n duvapn Ifl, eneldn n ouvapn IE2 0ev aoKel pot wg mpog afova mou
OLEPXETAL ATO TO KEVTIPO MALAG, TO OTEPEO Ba EKTEAECEL PHOVO HETAPOPLKN Kivnon otnv
KateuBuveon tng duvaung I*:2 , (BAEme oxnua B).

14



Epwtnon 11.

H tetpaywvn mAdka ABIA mAeupdg o TOU OXAUATOG UTTOPEL VA TMEPLOTPEPETAL YUPW aATIO
akAovnto afova mou OlEpXeTal amod 1o KEVIpo tng K Kal eival kabetog oe autn. Xtnv

mAdka ackoUvtal ol duvapelg F, kat F, pe pétpa F, =F, (=F).

AKFB
MFZ

Al F, B

 ——

©K
oy

A r
R
Fl

H dUvapn mou mpEmeL va aoknBei oTto oTEPED yia va LooppoTEi ivat:
a) n duvapn IEQ, pétpou F =F.
B) n duvaun Ifﬁ, pétpou Fy =2F.
Y) n 6uvapn Iﬁ:Y , Wétpou F, =2F.

Na alttoAoynoEeTE TNV Amavinon oagc.

Auon
ZwoTn amavtnon sivat n B.

MNa va (ooppotel €va OTEPEO TOU PTTOPEL VA TMEPLOTPEPETAL YUPpw Ao akAovnto dfova,

mipémel va oxUel It =0 w¢ TPOC omOIOSATOTE onpeio. EMAEYoUPE va UTOAOYICOUE TIC
POTEC WG TPOG To onpeio K wote va pndeviotel n pomni tng SUvAPng TOU AOKEL O
aKAOVNTOC afovac mePLOTPOPNG. XTO OXNHA Qaivovtal ol KAaTEUBUVOELG TWV POTIWV:

15



Fy

A6 g KateuBuvoelg Twv ponwy @aivetat 6t n duvapn F, e pmopei va tooppomnoel

NV MAAKA, OLOTL AOKEL OUOPPOTIN POTIA HE TN CUVOALKA POTIH TWV SUVAHEWY Iﬂ:1 kat F,.

Ma ta pétpa twv ponwv twv duvapewv F, kat F; éxoupe avtictowxa:

Ta:Fa'M = Ta:F'g
2 2
rB_FB~(;A2B) = rB=2F~% = rB=F-oc

Ma 1o HETPO TNG CUVOALKAG POTIAG TWV OUVAHEWY Iq:1 kat F, éxoupe:

(AB) _ (AB)

F- > = 1,=Fa

T, =F-

Emopévwg, n dUvapn mou MPEMEL va aoknBel 6To oTePEOd Yia va loopporTei eivatl n Suvapn

FB , EMEION AOKEel avtiBetn pomn amod tn cuvoAkn potn twv duvapewy F kat F,.

16



Epwtnon 12.

H aBapng dokdg AB tou oxnpatog (a) otnpiletal o€ €va onpeio tng O Kat looppomei dtav
oTa akpa Tng A Kat B tomoBetnBouv dUo piKpa cwpata X Kat X, e padeg m kat m, .

m1
Y — al

/\

Av n amootaon (OA) sival ion pE T0 3 NG amootaong (AB), o Adyog m glvat loog pe
1

Na altloAoynoeTe TNV amavinon odag.

Auon
JwoTtn amavtnon sivat n B.

Emeldn ta ocwpata ooppomolv mavw otn 00K, TNG ACKOUV OUVAUELS (0Eg ME Ta
avtiotowxa Bdpn toug. Xto oxnpa @aivovtal ot SUVAELS TTOU ACKOUV poTr otn G0oKO, WG
Tpog to onpeio O:

m
0]
A
A Wi
W
Emeidon n 6okog 1oopporei toxvel Xt =0. Qg mpog 10 onpeio O £xoue:

t1=0=1t=1,=wW(OA)=w,(0B) (1)

17



‘Opwg (OA)+(0B)=(AB) «xat (OA) :%(AB). Ano 10 oUVOUACHO TWV OUO OXECEWV

nmpokumtel (OB) =2- (OA)

Me avtikatdotaon otn oxéon (1) MPOKUTTEL:

mg(OA) =m,g2(0A) = m_ 2
m

1

18



Epwtnon 13.

Ao to Kavovt K ektofeletal opllovtia €va BAnua B. To BAARua, akoAoubBwvrtag
TapaBoAlkn TPoxid, @Tavel oto €56a@og. Ayvowvtag tnv emidpacn Tou agpd, Kdal
Bswpwvtag 1o BARHa eAeUBepo oTEPED, TO OXAHA TOU OEiXVEL OWOTA TOV TPOTO HE TOV
otoio to BARpa cuvavtda to £6agog givat:

s (a)

RS (B)

NS (v)

a) To oXnpa d.
B) to oxnua B.
Y) TO oXnua y.

Na altloAOYAoETE TNV AMAVINGN 0Ag.

Auon
JWOoTNA amavtnon sivat n d.

To BAQpa wg €AeUBEPO OTEPEO UTOPEL va meplOTpagel PHOvo yUpw amd dafova mou
OlEpXETAlL amd TO KEVTIPO WAlag tou. AmO Tn oTlypn mou Tto BARua B @elyel amd to

19



Kavovl, PEXpL va @Tdocel oto £5a@og, n povn SUvaun Tou doKeital mavw Tou eival to
Bdapog tou. Emeldn o popéag tou Bapoug mepva amd 1o KEvipo palag tou BAnpatog dsv
aokel porm, emopévwg O Pmopel va to otpéyel. A@ou oto BARpa dsv ackouvtal poTEG
IKavEG va TO OTPEYoUV, Ba @TAcEL OTO £0A@OC HE TOV APXIKO TPOCAVATOAICHO TOU,
EKTEAWVTAG HOVO PETAPOPLKA Kivnon.

20



Epwtnon 14.

210 oxnpa aiveratl Pla katadutpla o€ OLAPopPES PACELG TNG KATAOUONG TNG.

'y

o

H otpowoppn Tng katadutplag:
a) sivat peyaAutepn otn 6on A.
B) eival yeyaAutepn otn 6€on B.
Y) otig Boelg A kat B givat ion.

Na alttoAoynoeTe TNV Amavinon oagc.

Auon
ZwoTn amdvtnon givat n vy.

Katd tnv kivnon tg katadutplag otov aépa, povadikn eEwTtepikn dUvapn gival to Bapog
NG, To omoio, emeldn OEpxeTal amo 1o Kévrpo palag, 0 dnuloupyei pomn. ‘Opwe, otav n
OUVOALKN pOTIN TTou OEXETAL €éva cwia gival PndEv n oTpoWopprn Tou dlatnpeital otadepn.
Emopévwg, n otpo@opun tng Katadutplag dlatnpeitat o€ 6An tn OLApPKELd TG Kivnong,
HEXPL TNV AN PE TO VEPO. Apd, n oTpoopun TNG Katadutplag sival ion otig B€oelg A
Kat B.

21



Epwtnon 15.

O OioKOGg TOU OXNHATOG TEPLIOTPEPETAL XWPIG TPIBEC YUPpW ATO KATAKOPUPO AKAGVNTO
afova mou TEPVA amd TO KEVIPO TOU. AmMO HIKPO UWOG A@AVOUHE €va KOMHATL
TAQOTEAIVNG va TECEL Kal va KOAARCEL MAvw oTo Oiocko. To cucowpdtwpa Oiokou -

TAQOTEAIVNG TTOU TIPOKUTITEL TIEPLOTPEWPETAL OE OXEON HE TO OiOKO

a) mo apyd.
B) pe tnv idla ywviakn taxutnta.
Y) o ypryopa.

Na alttoAoynoeTe TNV amavinon odag.

Auon

JwoTh amavtnon sivat n a.

H ouvoAikn e€wteplkn pom oto cUotnpa Oiokog - TAAoTeAivn ivatl PndEv, EMOPEVWG N

OTPOWOPHN TOU CUCTAHATOC TAPAHEVEL OTABEPN:

-
_ . _ . _ “apy Mapy
Lapx - Lrsk = Iapx O‘)apx - Irsx (’O‘rek = (’Orsk - I

TeL

Emeldon n emkoOAAnon t¢ mAaocteAivng audavel tn pomn adpdavelag, 6a 1oxuel

Ly > 1, , EMOpEVRG © , <®, .

22



Epwtnon 16.

Ta mapakdtw oxnpata Osixvouv Tn otpo@oppn NG 'ng, Adyw TG MEPIOTPOYPNS TNG
yUpw amod Tov €auto Tng (spin) oc 0U0 B£0elg, 0TO TEPINALO (MIKPOTEPN ATOCTACN AT
Tov ‘HA0) Kat oto agniAlo (PeyaAutepn amdotacn amd tov ‘HALo) tng Tpoxidg tng yupw
amo tov ‘HAwo.

(a) (8)

To oxnpa oTo oToio £XEL OXEOLACTEL GWOTA N OTPOWOPHN Eivat:
a) To oxnua da.
B) to oxnua B.
Y) TO oxnua y.

Na alttoAoynoeTe TNV amavinon odag.

Auon
JwoTh amavtnon ivat n a.

H eAkTIKA OUvapn mou Oéxetat n Mn amd tov ‘HAlo €xel @opéa mou OLEPXETAL Ao TO
KEVTpo palag tng, apa O0g dnpIoUpYEL porn.

H otpogoppun t™ng Mg Adyw TG MEPIOTPOPRS TNG YUPW ATIO TOV €£AUTO TNG TMAPAHEVEL
otabepn Katd pETpo, Slelbuvon Kal wopd, agou Kapia pomn Osv TG ackeital. To oxnpa
oto omoio cupBaivel auto sival To oxnpa (a).

23



Epwtnon 17.

(H epwtnon 666nke amd tov €BgAovth K. Avtwvio MaAdyo)

MeTdue pla PmAAa ToU PMACKET KATAKOPUPA TPOG TA TAVW HE TETOLO TPOTO, WOTE AUTH
VA TEPIOTPEPETAl KABWG aVEPXETAL. XTO XPOVIKO OlACTNUA TOU N PIMAAd avépXetal, n
YWVIaKn g taxutnta

a) auavetal.

B) pewwvetat.

Y) Tapapével otabepn.

Na altloAoyAoETE TNV AMAvVINoN 0ac.

Auon
ZwoTn amdvtnon sivai n vy.

H pmdAa eivatl éva eAeUBepo oTEPED Kal avepxOpevn Ba mePLOTPEPETAl yUpw amod dfova
Tou OLEPXETAL Ao To KEVTPO padag tng. H povn duvaun mou ackeitat otn PmdAa, agou
Xdoel NV ema@n He To XEPL, €ival to BApog TnG, TO ommoio €Xel onpeio @appoyng Tto
KEVTpO palag Kat 0gv Pmopel va mpoKaAécel pomr. A@oU n GUVOALKA POTI TIOU acKeital
otn PmdAa eivat pndév, n ywviakn tng taxutnta Oa mapapével otabepn oe OAn TN
OldpKela TG Kivnong tg.
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Epwtnon 18.
'Evag Tpoxog mePLoTpEPETaAl YUpw amd otabepo dafovd. H KvnTIKA evEpyEla TOU TPOXoU

givat K. Av OUTAAGLACOUKE TN OTPOWOPHN TOU TPOXoU, TOTE N KIVNTIKNA Tou evépyela Ba
yivel

Na altloAoynoETE TNV AMAvInon odac.

Auon
JwoTtA amavinon sivat n B.
H otpowoppn €vog otepeol wg Tpog otabepo dfova divetat amd tov tomo: L=Ilw.

. . L , , . 1.,
H kwvntikn evépyela AOyw oTPO@IKAG Kivnong Sivetal amo tov tumo: K = > lo”.

Me mpageig Exoupe:

2 2 2

Kellp? = k=il® o _L

2 2 | 21

12 2 2
K=L” k-G sl o ks

=
21 21
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Epwtnon 19.

‘Evag Tpox0¢ KUAieTal Katd pnkog mAdytlou emmédou. H pomn adpdvelag Tou Tpoxou wg

, . , , . 2 .
mPOG Tov afova mePLOTPOPNG Ttou OlveTal ATO TOV TUTO: IZEMRZ. O Adyog 1ng

KIVNTIKAG EVEPYELAG AOYW METAPOPLIKAG Kivnong TPOG TNV KIVNTIKNA EVEPYEL AOYW

HeT

OTPOYIKNG Kivnong tou tpoxou, , loouTtat pe

oTp
3
a) —.
)2
2
B) —.
)3

y) 1.

Na altloAoynoeTe TNV Amavinon oag.

Auon
JWOoTA amavtnon €ivat n d.

Emeidn o Tpoxog KUALETAL LOXUEL: L,

1 2
Kpsr E MUcm Kpsr M(Dz R ? Kp.sr
otp E |(DZ KGTp g Mszz Kmp
2 3

n =OR . ETOpévwg:
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Epwtnon 20.

0 dfovag Tou apxika akivntou OHOYEVH TPOXoU ToU GXAHATOG (a) eival akAovntog. Mipw
amo Tov TPOXO €Xel TUAIXOEL TTOAAEC POpPEC aBapég vApa, To omoio dsv oAloBaivel mavw
OTOV TPOXO. XTNV €AeUBepn AKPN TOu VAHATOC aokeital otabepn SUvaun F, n omoia
TTPOCYEPEL OTOV TPOXO £€pyo W Kal PeTd Katapyeitat. Xto oxnpa (B) évag idlog apxikda
akivntog tpoxog Kulietal umd v emidpaocn tng idlag otabepric dUvapng F, n omoia
TTPOCYEPEL OTOV TPOXO To 0lo épyo W Omwg Kal otn mepimtwon (a) Kat HeTd
katapyeitat. H yoviaki taxitnta, oA katapyndei n dovaun F, eivat:

-n
T

v
\4

(a) (B)

a) geyaAUtepn oTOV TPOXO d.
B) peyaAutepn otov Tpoxo B.
Y) ion otoug 6Uo Tpoxouc.

Na altloAoOyAoETE TNV AMAVINGN 0ag.

Auon
JwoTh amavtnon ivat n a.
. . . . o K = 1,
H kwvnTikn evépyela tou Tpoxou (a) divetal amoé tov tumo: K _EI(D“ .
r r r r 14 r 1 2 1 2
H kwvntikn evépyela tou tpoxou (B) Oivetar amo tov twmno: K, =—Iw,”+=Mvo_"°.
ﬁ 2 ﬁ 2 cm

Z0ppwva Pe TNy ekwvnon, to €pyo W Kat otig 000 MEPIMTWOELS eival To 6lo. Xtn B’
TEPITITWON TO £pY0 HolpAleTal OE OTPOWIKN KAl HETAPOPIKNA KIVNTIKN EVEPYELA, EVW OTNV

. , , , . . .1 1
a’ TMEPLTTWON YIVETAL OAO OTPOYLKI), ETOUEVWG LOXUEL: > quz > > Io)B2 = ®, >0,.
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Epwtnon 21.

AUo oteped A Kat B otpéovtal yUpw amd otabepd Aova pe KOV YWVIAKN EMITAXUVON
HETPOU A, . O AGYOG TWwV HETPWYV TNG OTPOPOPHIG TOU OTEPEOU A TIPOG TN OTPOYOPLN TOU

B wg mpog Tov d§ova mepLoTPOWNG KATIOl XPOVIKA oTiypn t, eivat L—1:2. Ekeivn n
2

XPOVIKI OTLYMr, 0 AGYOG P—l NG 1oXU0G TNG POTING TIOU EMTAXUVEL TO OTEPEO A TIPOG TNV
2
loXU TNG POTIAG TTOU EMTAXUVEL TO 0TEPED B givat:

1
(I)E
B) 1.

Y) 2.

Na alttoAoynoeTe TNV Amavinon odag.

Auon
ZwoTn amdvtnon givat n vy.

Emedn P=1m kat L =Ilwn éxoupe:

i:rl_u)l = i:llay(ol — i:llﬂ i:i = izz
P, 10, P, Izayoa2 P, Lo, P, L, P,
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Epwtnon 22.

To o@aipidlo X tou oXAHATOG Slaypael KUKAIKA TpoXld e otabepn ywviakn taxutnta
aktivag R. To okolvi oto omoio cival dspévo to o@alpidlo TMEPVAEL AMO KATAKOPUPO
owAnva KA.

.....

Ackwvtag KataAAnAn SUvapn oto €AeUOEpO AKPO A TOU OKOLVIOU HEIWWVOUHE TNV AKTiva
TIEPLOTPOYPNE TOU oalpldiou oTn PIon TG apXIKAg. To ogaipidio Ba meploTpéPeTal:

a) mo ypriyopda.
B) mo apya.

Y) To (310 ypriyopa pE TpLv.

Na alttoAoynoeTe TNV amavinon oag.

Auon
JwoTh amavrnon ivat n a.

Emeldn n tdon tou VAPATOG, TOU AEITOUPYEL WG KEVIPOROAOG dUvaun yia To opaipidlo,
Exel @opéa mou OlEPXeTal amd tov afova MEPIOTPOPNS, OV ACKEL PO, EMOHEVWG N
OTPOYOPHN ToUu ogpalptdiou wg TPoG Tov afova mMepLoTpoPnG dlatnpeitat:

— R
Lapx =L, = Lapx =L, = muapXR =mo_, E = v, = ZUW =

0, =20, R o, =40

e apy

Apa Ba Kiveitat mo ypnyopd.
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Epwtnon 23.
(H epwtnon 066nke amd tov eBgAovth K. Kwvotavtivo Ztegavion)

Jwpa apxifel va mepLoTPEPETAl TN Xpovikn ottyunn t=0, umd v emidpaocn otabepng
pomnG. Tn xpovikn oTtypn t, n KNtk tou evépyela, Adyw meplotpowng, eivat K, .Tn

XPOVIKA oTtypn 3t; n KWNTIKN Tou evepyeld, AOyw TTEPLOTPOPNG, Ba ivat:
a) n idua.

B) tpumAdola.

Y) evviamidola.

Na SIKaloAoyNOETE TNV amavinon oag.

Auon

ZwoTtn amdvtnon ivat n vy.
. , . s . , 1 .,
H Kivntikn evépyela Aoyw meplotpo@ng divetal amo tn oxeon K = > lo® (1).

Emeldon n pormn sivat otabepn n emrdaxuvon Oa sivat otabepnr (NOPOG GTPOPIKAG Kivnong).

Emeldn n apxikn ywviakn taxutnta eivat ion pe pndév, oxvel O0tt o=o-t, Katd
OUVETTEL OTaV 0 XpAvog TPITAaclacOei n ywviakn tou taxutnta 6a tplimAactacoei.

(O =a-t

o, =o-t,=3a-t

} =0, = 3coapx (2)

And Tg oxéoelg (1) Kat (2) oupmepaivoupe OTL N KIVNTIKA Tou evépyela Oa
evviamAaclacOet.

apy,

1 1 2 1
K =% lw?, =§|(30)apx) =95 lo?, = K_, =9K
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Epwtnon 24. dﬂﬂ

To HOAUBL TOU GXAHATog PTopEi va Kiveital eAsUBepa

mavw o€ Agio optlovtio tpamédl. AokouUpe tnv idwa duvapn M A

F 000 opég, pia oto akpo A Kat pia oto péco M. To - 3
KEVTPO palag tou poAuBlou Ba Slavucel TO PNKOG TOU TF
tpanedlov k.

d. 0€ HIKPOTEPO XPOVOo OTav n dUvapn AdoKeital 6To HEcov M.
B. o€ pIKPOTEPO XPAvo dtav n dUvapn ackeital oto dkpo A.
Y. otov (310 xpdvo Kat oTig OUO TEPITTWOELG.

Na atttoAoynoeTe TNV €mMAOYN 0ag.

Auon
ZwoTtn mpdtaocn givat n (y).

Ma tn YEAETN TNG PETAPOPLKNG Kivnong VoG owpatog BwpoUpe OTL ol SUVALELG
aokouvtal oto KEVTpo palag. ‘Etol, otig U0 mEPIMTWOELG TO KEVTPO padag OEXETAL TNV
i6la ouviotapevn duvapn, XE, =F, ondte Ba amoktioet kat Tnv ida

gmraxuvon, o, = F/m. Zuvenwg diavuel Tnv idla amootacn otov idlo Xpovo,

AX ., = 1()Lcm 7.
2
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Epatnon 25. — A

2e KEKAPEVO emimedo agnvetal eAeUBepn opoyevig ogaipa palag m kat aktivag R. H
oQpaipa Katépxetat KUAIOPEVN (Xxwpic oAiobnon) oto mAdyto emimedo. H pomn adpdvelag
NG oQaipag wg mMpog afova mou SIEPXETAL ATO TO KEVTPO TNG uToAoyiletal amo tnv

oxéon | :gmr2 . 2€ KAaBe B£on ToU KEKAIPEVOU EMMEGOU N KIVNTIKA TNG EVEPYELA AOYW
NG HETAPOPLKNAG Kivnong tng eivat ion pe

d. 10 1/2 TnG SUVOALKAG KIVNTIKNAG EVEPYELAG TTOU €XEL oTNYV B€on autn.

B. ta 2/7 TNG CUVOALKNAG KIVNTIKNG EVEPYELAG TTOU €XEL oTNV BEon auth.

Y. Ta 5/7 TG GUVOAIKNG KIVNTIKAG EVEPYELAG TTOU €XEL OTNV BEON AUTH.

Na altloAoyAoETE TNV AMAVINGN 0ag.

Auon

0 AGYO0G TNG KIVNTIKAG EVEPYELAG AOYW HETAPOPLKAG KivnoNng TTPOg TNV KIVNTIKA EVEPYELA
AOYw OTPOWPIKAG Kivnong eival icog pe:

‘OpwWG N CUVOALKN €VEPYELA Eivat:

7 5
E=KW+Kmp:>E=§Kpm:>Kpm=7E

32



Epwtnon 26. m

‘Evag aBAntng KatadUoswy Katd TNV EKTEAEON £VOC AAHATOG KATAPEPE CUUTITUCOOVTAG
Ta dKPA TOU Vd PELWOEL TNV poT adPAvELag TOU OTO PLGO TNG APXIKAC TIUAG TNG. H
HETABOAN autn €iXe wWC CUVETELA N KIVNTIKN TOU £VEPYELD AOYw OTPOYPLKAG Kivnong va
a. OuTAdolaoTel.

B. mapapeivel otabepn.

Y. TETpATAACLAoTEL.

Na altloAoOyNoETE TNV AMAvVINoN 0ag.

Auon
JwoTtn mpodtaocn sival n (a).

0 abAnTtAG otn SIAPKELA TOU AAPATOC PTTopEl va BewpnBei Eva eAsUBepo oteped. Ta
eAelBepa otePEd MEPLOTPEPOVTAL YUPW amd afova mou SIEPXETAL aTo TO KEVIPO palag
Toug. H povn dUvapn mou ackeitalt otov abAntn gival To Bapog Tou, Tou omoiou n pomn
WG TPOG To KEVTPO palag Tou eival ion Pe PndEv, e CUVETELA KATA TNV EKTEAECN TOU
aApatog n otpogoppn (L) tou abAntn va dwatnpeital otadepn.

H ox€0n NG OTPOPIKNAG KIVNTIKNG EVEPYELAC YPAWETAL:

0% 5
= Kmp =—
I 21

oTp

K —ljp2=1
2 2

Z0ppwva Pe Tnv teAeutaia oxéon, agou o aplBunTig dlatnpeital otabepdg Kat o
mapovopactig unodimiactdgetat n K durAaciaeta.
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Epctnon 27. — QIR

H opoyevig paBoog Tou oxnpatog b L N
€xel Bapog w Kat looppotei opllovtia M 1
otnpt{OpEVN OTO PEGO TNC. A
, , , , L/a
KoBoupe 1o £va tetapto tng pabdou ) 2 - >
Kdal TO TOTOOETOUNE OTIWGS GTO OXAHA. | [ ]]
Xwpig va aAAa&oupe tn B€on Tou
oTnplypatog, yua va looppoTAoEL N A

pAaBOooG MAAL, TTPETEL VA ACOKNOOUHE
OTO APLOTEPO AKPO Hia SUVALN KATAKOPU®N

a TPOG TA MAVW HETPOU W /4.
B pog Ta mavw pETpou w/ 8.
Y. TIPOG Ta KATW WETPOU W/ 8.

Na altloAoyAoETE TNV AMAvVINoN 0ac.

Auon
ZwoTtn mpotaon sivat n (B).

H pomm tou BApoug Tou aplotepou TPHAHATOG TNG pABOOU W¢ TTPOC TO OTAPLYHA (HEGO M)
, . . . , L w L

TTapapével otabepn otig SUO MEPITTWOELG Kal (0N KAtd PETPO PE T, = >

210 0£€10 TUAKa tng paBdoou, otnv deUTEPN MEPITTWON, N POTIA WG TTPOG TO M €XEL PETPO

w

2

T, =

L
8
A6 auTég TIG OUO OXECELG TTPOKUTITEL TTWG KATA PETPO EXOUPE T, =2-T,

MNa va wooppornoel n paBdog Ba MPEMEL 0TO APLOTEPO AKPO TNG Va AdoKnOel Katakdpupn
ouvapn pe potn wg mMPog To M idlag popdg He autny TG T, KAl HETPOU
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Epatnon 28. —CIEA

0 d0iokog Kat 0 OakTUALOG TOU GXAHATog ival
apXIKA akivntol Kat €xouv i0eg HAleg Kal (ogg paeie

aKTiveg. Me tn BonBeta vnudtwy mou givat C 2 r CD.F
TUALYHEVA OTIG TTEPLPEPELEG TOUG AOKOUE
€QANTOUEVIKA TNV (0la dUvapn F péxpl va

EeTuAixtel viipa idlou prikoug d kat ota dUo | sioxoc(1)] | Amaihod2)
owpara.

’ Q)] ’ y ’ B
MNa to 1Tr‘|7\lKO 1 TWYV YWVIAKWYV TAXutnTtwy mou 0a dATMOKTNOoOuV O 5lGKO§ Kdl O
®,

O0akTUALOG avTioTolxd, IoXUEL

0

a. +=1
o,
®

B. L>1
w,
®

y. =<1
w,

Na alttoAoynoeTe TNV amavinon oag.

Auon
ZwoTn amavtnon sivat n (8).

Emeion Eetulixtnke vApa idlou pnkoug, To £pyo tng duvapng sivat idlo Kat ota oUo
owpara.

Me Bdon to ©.M.K.E. éxoupe:

K — Ky =W = K, =F-d, dpa kat ta o ocwpara amoktouy i0eg KIVNTIKEG

OTPOPIKEG EVEPYELEG.

Ta 0Uo ocwpata €xouv idleg padeg kat idleg aktiveg. O AakTUAOG €xel OAN TN pada tou
OUYKEVTPWHEVN o€ amootaon R, evw o0 0ioKOG o€ OLAPOPES ATTOOTACELS Kal €va TTOAU
HIKPO TNG TUNHa o€ amootaocn R . Apa o dakTUALOG €Xel HEyaAUTepn potn adpdvelag amo
10 bioko, |, <1,.

2

ATO tn 0X€0N TNG KIVNTIKNG evEpyelag K = > lo® eUKOAa TTPOKUTITEL OTL ®, > , .
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Epwtnon 29. m

0 d0iokog Kat 0 OakTUALOG TOU GXAHATog ival
apXIKA akivntol Kat €xouv i0eg HAleg Kal (ogg
aKTiveg. Me tn BonBela vnudtwy mou givat CZ C 2

TUALYHEVA OTIG TTEPLPEPELEG TOUG AOKOUE F F
€@ANTopeVIKAa v i0la duvapn F péxpl va

EeTuAixtel vApa idlou pnkoug d kat ota duo |
owpata. To MNAIKO TwV KIVNTIKWY EVEPYELWY

Afovog (1) | | ﬂm:rl.'l?-.mc{zj

—L mou Ba amoktricouv o 3iokog Kal 0 GAKTUALOG avTioTolxa sival

2

a. 1
g. L
2

Y. 2

Na altloAoynoeTe TNV Amavinon oag.

Auon
JwoTtn mpodtaocn sival n (a).

Emeion Eetulixtnke vApa idlou pnkoug , to £€pyo tng duvapng sivat idto Kat ota duo
owpata W, =F-d.

Me Bdaon to ©.M.K.E. £éxoupe:

K — Ky =W = K, =F-d, dpa kat ta 0o ocwpara amoktouy {6eG KIVNTIKEG

OTPOPIKEG EVEPYELEG.
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Epwtnon 30. — TR

H yn meplotpépetal yUpw amod Tov AAI0 68 EAAELTTIKN
TPOXIA Kat n Yovn duvapn mou dEXeTat ivat n duvaun
Baputntag amo autov. Av n péylotn (agnAto) Kat n
eAaxiotn (mepnAlo) amdotacn tng yng amo Tov NALo Katd tn
OLAPKELa TNG EAAELTITIKNG TNG TPOXLAG IKAVOTIOLOUV TN OXEON

lex = 400, TOTE N KIVNTIKA TNG evEPYELa otav Bpioketal oto agnAwo (Ka) kat n Kvntikn

NG evépyela dtav Bpioketal oto mepinAlo (Km) ikavomolouv tn oxEon

a. K, =16K, .
B. K, =4K, .
Y. K, =K,

Na alttoAoynoeTe TNV amavinon oag.

Auon
Zwotn mpdtaocn gival n (a).

H Baputiki 0Uvapn sivat SUvapn Kevipikn, onAadn £Xel Popéa Tou OLEPXETAL Ao TO
KEVTPO TNG TPOXIA TNG Kal amod tov ‘HAlo. Omdte o autnv Kivnon tng 'g n GuVoALkn
POt WG TMPog aova mou SIEPXETAL ATTO TO KEVTPO TNG TPOXIAG TNG £ival ion pe Pndév (T
= 0) Y€ ouVETELA N OTPOYOPHN TNG va dlatnpeital otadepn.

Oewpwvtag tn M wg UAIKO onpeio o oxéon Pe Tov ‘HALo €xoupe:
L, =L, =My, =mu,, > mo,r’ =mo,r = ot =160, =
o, =16w,

H ox€on tg KIvnTIKAG eVEPYELAG YpdpeTal:

1 2 1 2 2 ’ ’ ’ v .
K= > mu* = Emr ®°, OTOTE 0 AOYOG TWV KIVNTIKWYV EVEPYELWY Ba givat:

2 2
K, 2M:® 216702

=16.

K, ; a2 16r2?
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Epwtnon 31. m

0 apxika akivntog oplldvtiog diockog Tou dimAavou oxnpartog, palag M kat aktivag R,
UTTOPEL VA TIEPIOTPEPETAL XWPIG TPIBEC YUPw amd akAOvnTo dova mou OLEpXETatl amnd 1o
KEVTPO TOU Kal €ival KAOBeTog oTo £mMimedo ToU. MEGW VAPATOG TTOU EETUALYETAL XWPIG va

oAloBaivel pe To 0ioKO, AOKEITAl E£QATITOPEVIKA OTNV TEPLPEPELA ToU otabepn oplldvtia
ouvapn F.

‘Otav o 3ioKOg amoKTda KIVNTIKN evEépyela Ky, n ottyplaia 1oxug tng duvapng F tooltatl pe
P;. H ottypuaia toxug tng 6Uvaung F, 6a dutmAactactei dtav n KIVNTIKN EVEPYELA TOU
diokou auénbei kata

a. K,.
B. 2K,.
y. 3K,.

Na atttoAoynoEeTe TNV amavinon odag.

Auon
Jwotn eivatn (y).

MNa ™ ottypaia woxu g F otn otpo@ikn Kivnon oxvel P=1.-o.

H pomn tng F eivat otabepn kat ion pe 1. =F-R, ondte yia va dumAactactei n 1oxug P
apkei va OumAactactei n ywviakn taxiutnta .

AT TN 0X€0N TNG OTPOPIKNG KIVNTIKAG evEpyelag, K = > lo’®, mpokUTTEL 6TL dTav

oumAactddetal n ywviakni Taxutnta n KIvnTikni evépyela tetpamAactaletat.

Apa, K, =4K, kat n {ntoupevn avgnon g KvnTukng evépyeta eivat 3K, .
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Epwtnon 32. - R

To Y10 - Y10 TOU GXAHatog amoteAsital amd £va Pikpo KUAVOpo R
palac M kat aktivag R, oto KUpTO PEPOC TOU OTToIoU EXEL >~
TUAIXTEL TOAAEG OopEG Eva aBapEg vipua.

. . . . . X
Kpatwvtag 1o eéAeUBEPO AKPO TOU VIAPATOG KAl agrnvovtag Tov v/ —
KUALVOpo eAeUBepO, TO vApa EETUALYETAL KAl O KUALVOPOG

’ 7 ’ 7 7 , ’ A P r‘ B
KateBaivel MEPIOTPEPOHEVOG YUPW ATIO £va vonTo opllovTio V,J

agova x 'x mou tautiletatl pe tov dfova CUPHETPIag Tou. Av n o

TaxuTnTa Tou Kévtpou padag eivat v, TOTE N TaxuTnTa Tou

cm?

onueiou A, To omoio Bpioketal oTnv £MPAvELa TOU KUAivOpou, eival

a. v,

B. 2v

cm

Y. 0

Na altloAoynoETE TNV AMAvVINoNn 0ac.

Auon

JwoTtn mpotaon sivat n (B).

Kpatwvtag akivnto 1o akpo tou vipatog (v, = 0) o KUAvEpOG Kiveital Tpog Ta KATw
kavovtag kUAon xwpig oAiocBnon, ya tnv omoia Ba oxvel v, =®-R . e KAOe onpeio
TOU KUAivOpou n taxutnta 6a mpoKUTTEL amo TV SlavUCHATIKN TPOeOeon tng
OUVIOTWOAG TAXUTNTAG AOYW PETAPOPIKNG Kivnong (v, ) Kal TNG YPAHHIKAG
(EQATTOEVIKIG) OUVICTWOAG TaxuTnTag Adyw 6TPOPIKAG Kiviong (v, =®-R ), dnAadn
Ba oxvel V=", +V,, . 210 ONYEIO A 0L BUO CUVICTWOEG TAXUTNTEG £XOUV TNV {Bla Popd

omote v, =2-v,, .
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Epwtnon 33. L » Nio |

0 diokog Tou oxnuatog, Ye aktiva R, kKuAigtal (xwpig va oAlobaivel) oe optldvtio emimedo
Kdl n Taxutnta tou Kévrpou palag tou K eival ugy,. To onpeio A tou diokou, TTou @aivetal
OTO TTAPAKATW OXAHA, £XEL TAXUTNTA HE PETPO

|

| K
Teon. /

R :60

M,

\““'x__ id_,-// -"i
W/ﬁ’///%’/f//f’/ﬁ%

Uyp,A

B. 2v

cm

Y. 3/2v,,

Na altloAoynoETE TNV AmAvInon oac.

Auon
ZwoTn amavtnon sivat n (a).

To onpeio A tou 8ioKoU £XEL YPAMPHIKN TAXUTNTA Uy, 4, N OTIOI €XEL HETPO (GO HE TN Ucm.
Ma va Bpoupe TN GUVOAIKN TaxUTNTd Tou onpeiou A, u,, Ba BpoUpE TN GUVICTAMEVN TWV
6U0 TAXUTATWY Ucn KAl Uy, 4. OL 60O €MpEPOUG TAXUTNTEG oxnpati(ouv ywvia 6, mou
wooutat pe 120°, yiati Ta Vo tpiywva mou oxnpatilovial 6to mapaAAnAdypappo sivat
1oomAgupa. ‘ETol £xoupe

~ ~
_ 2 2 0 “\
v, = \/Dcm +v,,"+2-0,, v, ,-cvvl20 r__,/ \
/ U
I K 4)—'
'
\ = )
LH00. cm
N, R "'l_.-‘.
\\ : -)/ — i
1 2 e
_ 2 2 . . -
= o2 +0,2+2-0,, -V, (_Ej = Ju,.2 =0, e 7 )
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Epwtnon 34. m

AUo 01eg opoyeveic pdBdol pnkoug ( Kat palag m, sival EVWHEVES, OTIWGS PAIVETAL OTO
OXNHA Kal TO oUCTNHA TOUG PTTOPEL Va TEPLOTPEPETAL YUpW amo tnv dpBpwon A oe
KATakopu@o emimedo. Av g n emrtaxuvon tng Baputntag, To PETPO TNG GUVOALKAG POTIAG
mou O£XETAL TO cUCTNHA TwV PABowy eival

“

W
a. Zrzsm—gg.
3
B. Zr:7m—g€.
4
Y. Zt=2mg/l.

Na altloAoynoETe TNV amavinon oac.

Auon
Zwotn amdvtnon eivat n (8).

Ot pdaBdol €xouv ica Bapn, pe poxAoBpaxioveg wg mPog 1o A, Ta euBUuypappa tuRpata AK
Kat Al avtiotowxa. Apa

Tt=w-(AK)+w-(F'A)=

¢ ¢ ¢ 01 ¢ 50 7mge
St=mg—+mg| {+=cvv60°’ |=mg—=+mq| (+=-— |=mg—+mg— = —2_ .
T=ma7 g( 2° j 93 g( 22) 95t =
o
A K
T U
A A

o
%,
W

W
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Epwtnon 35. L » Néo |

Mia opoyevng paBdog pnkoug ( Kat Bapoug w, gival apbpwpévn oto dkpo Tng A Kal To
okouwvi givat depévo oe amootaon 3(/4 amd 1o A. To clotnua tooppotel pe tn paBdo ot
oplovtia Béon. H duvapn F mou aokeitat otn paBdo amo tnv apbpwon €XeL HETPO {00 pE

AARRARRRNARRRRRRRNRN
—

AORRNRNRNRNN

W

Y.

NS

Na altloAoynoETE TNV amavinon oac.

Auon

Zwotn amdvtnon eivat n (8).

To cuotnua wopporei, apa Ba oxvel XF =0 kat Xt =0.
H mpwtn oxéon divel

F+T=w (1)

Kat n dsltepn

TT(A)+TB(A) =0:>T-3Tf—wé=0:>T=§w.

Xpnoomolwvtag tn oxéon (1) €Xoupe
F+ EW =w=F= w .
3 3
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Epwtnon 36. — IR

Mia opoyevng paBdog pnkoug ( kat Bdpoug B, sivat apBpwpévn 010 AKPo TNG A, OTwg
@aivetal oto oxnua. To eAatnplo gival Katakopuo. To cUcTNUA LloopPOTEL PE TN pABAO
oe opllovtia Béon. H duvapn mou ackeitat otn paBdo amod tnv apbpwon Kat n dUvapn
TOU eAaTnpiou cuvdEovTal HE TN OXEoN

A, Fa Fa

2 :
A i
a. F, =F,
B. F, =3F,
y. F, =2F,

Na altloAoynoETe TNV amavinon oac.

AUon

ZwoTtn amdavtnon ivat n (8).

To ocuotnua wopporei, apa Ba oxvel XF =0 kat Xt =0.
H mpwtn oxéon Oivel

F,+F, =w (1)

Kat n 0sUtepn oxéon ooppotiag Sivel

l w
(A)+TB(A):Ongx'f—W'EZODFSx:E-

Tk

el

Xpnotomolwvtag tn oxeon (1) EXxoupe
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Epctnon 37. — QLA

AUo (01e¢ opoyeveig paBdol pnkoug ( Kat padag m, eival evWHEVEG KABETA, OMWG
@aivetal oto oxApa Kat to oUcTNUA TOUG HTOPEl va TEPLOTPEPETAL YUpw dATo TV
apBpwon A oe katakopuo sminedo. Av n pomn adpavelag pdBdou pnkoug ¢ kat palag

m wg mpog d§ova Kabeto oTo KévTpo tng eivat | :Emﬁz , TOTe n pomn adpdvelag Tou

OoUCTAPATOG TWV PABAWY WG TPOg To A gival

Z
/HA
]
7
./
5
a. I, ==m¢?
A3
4
B. 1, =—m/(?
A3
17
|, =—m(?
Y- =5

Na alttoAoynoeTe TNV Amavinon oag.

Auon

ZwoTth amdvtnon givat n (a).

Ma va Bpoupe tn pomn adpdvelag £vOG CUCTAMATOG CWHATWY TPOCOETOUYE TN POTH
adpAvelag Tou KABE EMPEPOUG OWHATOC. XTN CUYKEKPIPEVN TEpimTwon 6a mpooBEécoupe

TIG pomég adpavelag Twv 6Uo paBdwv w¢ TTPOG TO onpEio A.

H mpwtn paBdog, n optldvtia, cUP@wva HE To Bewpnpua Steiner Ba €xel

2 2 2
IlAzlcm+m(MA)2:Im+m[£J :imfz+m(£j Lt meimt Slme,
’ 2 12 2 12 4 3

H deUtepn paBdog, n Katakdpun, cUppwva Pe To Bewpnpa Steiner Ba €xel

12 2 12 4 12 3

2 2
|2,A = Icm+m(KA)2 =imC2+m|:(£j +C2}:im£2+m% =Em£2 =ﬂm£2 .
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Apa n ouvoAkn pomr adpdvelag Tou cuctipatog Ba sivat

la=la+1,a :%mﬁz+§m€2 =§m£2.
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Epwtnon 38. m

Tpelg oaipeg apeAnTéwy dlactdoewy idlag palag m, cuvoéovtal HETAgU Toug He
pdaBooug prikoug L apeAntéag palag, omwe gaivetal 6To oxnua.

m @
.-')II h
L/ o
;’f M N,

n]' .r'r ‘l'\.
P,
& -

L m

To oUotnpa meplotpépetal os optovtio €mimedo yUpw aAmd KATakopuwo dfova mou
OlEpXETAL amo To PEGO M TNG plag MAsupdag. H pomn adpdvelag Tou CUGTAHATOC WG TTPOG
autov tov agova givat

5m- >
>

5m-L?
T

y. 2m-L2.

Na alttoAoynoeTe TNV Amavinon oag.

Auon
Zwotn amdvtnon eivat n (8).

Ma va Bpoupe tn pom adpdvelag TOU GUOTAKPATOG TWV TPLWY CNHEIAKWY CQALPWY
TPOCGOETOUE TN POt adpdAvelag TNG KABs opaipag wg mPog To onpeio M.

ettt o e (5 ol o4

mL? mL®> 3mL*> 5mL?
+ + =
4 4 4 4
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Epwtnon 39. — A

Opoyevig o@aipa padag m Kat aktivag R KuAietal xwpig va oAicBaivel o€ optovtio
emimedo. H taxitnta tou KEVIpou palag tng o@aipag €ivat v, Kat n ywviakn taxutnta

. .y , , 7 .
w. H oAk KivnTikA evépyela tng oaipag eivat K, = Emnfm . H otpowoppn L tng

opaipag wg mpog afova mou SLEPXETAL Ao TO KEVTPO PAlag tng ival

3 Dcmz

a. —m-
5 )
2
B §m.Ucm
5 R
Y Zm 1)cmz
5 0]

Na altloAoynoEeTE TNV Amavinon oagc.

Auon
ZwoTtn amdvtnon sivat n (y).
H c@aipa kavel cUVOETN Kivnon, PHETAPOPIKN Kal TEPLOTPOPIKN. H OAIKA KIVNTIKA

EVEPYELA TNG oaipag sival To ABpolopa TNG HETAPOPLKAG KAl TTEPLOTPOPIKNG KIVNTIKAG
EVEPYELQG.

K, =K, +K_ :>1mu§m zlmvim L :>1mv§m —lmuim S :>£m’o§m SN
g 10 2 2 10 2 2 10 2

2
—mvZ, =Iu)~co=L-co:>L=3
5 5
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Epctnon 40. —CIEN

‘Eva piKpo 0axtuAiol pe tn Pala Tou OAN GUYKEVTIPWHEVN OTNY TEPLPEPELA TOU, APAVETAL
eAeUBepO va KivnOei oto onpeio A tou KekALPEVou emimedou Tou OITAavoU GXNHATOG,
Kavovtag KUALon, xwpig va oAioBaivel kat HOALG TAcEL oTo onpeio B sloépxetal, xwpig
amwAELa EVEPYELAG, 0 00NYO OXNHATOG TETAPTNHOPIOU, OTIWG OTO OXNd, cuvexifovtag
va Kavel KUAon. ‘Otav @tdoel oto onpeio I, ouvexilel v Kivnor Tou PHEXPL TO ONpEio A,
OTIOU oTapatdesl tnv avodo tou. Epappolovtag tn Slatnpnon TG HNXAVIKNG EVEPYELAG
HETAEU Twv BEcewV A Kat A TPOKUTITEL OTL TO TEAIKO UYog h,, TTOU @TAVEL oTypldia To
OaxtuAioL Kal To apxiko Uyog hy, TOU To agnoape cuvoEovTal e TN OXEoN

A
O &

].1[ ' |]_1

B
a. h,=h;
B. h,<h,.
Y. h,>h,.

Na altloAoynoETE TNV Amavinon oac.

Auon
ZwoTtn amdavtnon sivat n (8).

H kivnon tou daxtuAidiolu amd to onpeio A péxpt to I givat KUAon , xwpig oAicdnon Kat
XWpI¢ amwAeleg evépyelag. Amo to ' péxpt To A n kivnon sivat emBpaduvopevn
HETAQOPIKNA Kal OHaAn oTPo@IKh, Kabwg n povn duvaun mou ackeitatl ival to Bapog,
mou Ogv TPOKAAEil potrr, agou acKeital 6To KEVTPo palag tou OakTuAldlou. XTo onpeio A
TTOU OTAMATAEL N Avod0C TOU CWHATOG, AUTO CUVEXIEL va TTEPLOTPEPETAl.

H pnxavikn evépyela tou 0axTtuAldlol mapapével otabepn KaBOAn tn SIAPKELa TNG
Kivnong.

‘ETOL av XpNGIHOTTOICOUKE TNV apxn Slatnpnong TG UNXAVIKAG EVEPYELAG amo tn B€on A
otn Béon A éxoupe

E, =E, = mgh, =mgh, +K_. (Gswpricape otdbun pndevikNg SUVAHLKNG EVEPYELAG
autny tou damédou).

Apa mgh, >mgh,=h, >h,.
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Epctnon 41. —CIEA

Mia opaipa, KuAdel (xwpig va oAcBaivel) mavw og opllovtio Tpamedl Uyoug h. Tn otyun
Tou n o@aipa sykataAeimel to Tpamédl 0 AOYog TNG HETAPOPIKNG KIVNTIKAG EVEPYELAG

HeT

. . . 5 .
TPOG TNV TMEPIOTPOPIKA KIVNTIKN EVEPYELA Eival (00G pE =—. EAaxiota mpiv n
oTp
o@aipa KTUTmoel 6To 0Amedo yid To AOYO TNG HETAPOPLIKNG KIVNTIKAG EVEPYELAC TTPOG TNV
TIEPIOTPOWPLKN KIVNTIKN EVEPYELA LOXUEL

A i g

L y—

h

T

o K 5

K, 2

KI
;. Ko 5

K 2
L Kels

K;Tp 2

Na altloAoynoETE TNV Amavinon oac.

Auon
ZwoTn amdvtnon sivat n (y).

H kivnon tng opaipag eival cUVOETN KAl avaAUeTal 0 HETAPOPLKA KAl oTPo@IKn. H
povn duvapn mou acKeital otn oaipa eivat to Bapog, mou dsv MPOKAAEL pomn, agpou
aokeital oto KEvipo palag tng ogpaipag. ‘Etol Adyw tou €pyou tou Bapoug, n
HeTa@opiki KNtk evépyela auvgavetar K/ > K, Ve N TEPIOTPOPIKI TTAPAHEVEL

otabepn, K =K_ , apol dev umdpxel £épyo amd pom.

otp?

K;LS‘L’ K K ;Ls‘r 5
= > —
K K 2

oTp otp otp

1
KW > KW =
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Epwtnon 42. m

Mia opoyevig pdBoog pnkoug ( Kat palag m PMmopEl va MEPIOTPAPEL OTO KATAKOPUPO
emimedo yUpw amd optlovtio dfova, mou OLEPXETAL ATIO TO AKPO TNG A, OTwg @aivetal
oto oxnua. H pomm adpavelag tng paBdou wg mpog Tov dfova TmEPLOTPOPNG TG £ival

I, = 3 m{? . H pdBdog Eekivd amd tnv optldvtia Béon, xwpic apxikh Taxutnta Kat

TIEPIOTPEPETAL KATA TN POPA Kivnong Twv OEIKTWY ToU poAoyloU, HE TNV EVEPYELA TTOU
POGPEPEL pla Ouvapn F , mou aokeital 6Tto dAAo tng Akpo Kal ival Slapkwe KABETN otn
paBoo. Kabe xpovikn ottypn o Adyog tng tloxuog tng SUvVApnNg TPOG TO HETPO TNG
OTPOYOPUNG TNG paBdou eival otabepog Katl i0og e

;

]
L)

r A
a. ——.
2m/
B. F S
3m/
3k
Y- mﬁ'

Na altloAoynoETE TNV Amavinon oag.

Auon
ZwoTtn amdvtnon givat n (y).

Kamola xpovikn otiypn n paBdoog Ba £xel AMOKTACEL YWVIAKN Taxutnta w. H 1oxug tng
ouvapng divetal amd t oxéon P =1-m Kat n otpogopun tng paBdou L=1-w.

‘ETol, 0 AOYOG TNG LloXUOC TNG SUVAMNG TTPOC TN OTPOYOPHN TTOU ATTOKTA N paBdoog sival

P 10 =1 F-l 3F y e , ,
—=——=—= = —, TIOU TTapatnPoUE OTL elval otabepog, aveEaptntog Tou
L ' I 1 _, m

-m/(

3
XpOvou.
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Epctnon 43. — QLA

AuUo dpotot optlovtiot diokol, pomng adpdavelag |, meploTpépovtal aviippond yupw amnod
KOLVO KATAKOPU®O Afova Omwg paivetal 6To mapakatw oxnua. Ot YwVIAKEG TOUg
TaxUTNTEG €XOUV OXxEon m, =2, . Kamowa ottypn ot dUo 6icKol EpXovTdl OE EMagn Kat
OUVEXI{ouV va TEPLOTPEPOVTAL 6aV Evag 6iOKOG PE YwVIaKN taxutnta o=, /2. H
amWAELa EVEPYELAG TOU cuoThpatog Q eivat

a Q=§I-w22
B. Q=%I~wz2

3
Y- szl'wzz

Na atttoAoynoeTe TNV Amavinon oag.

Auon
Zwotn amdvtnon givat n (8).

H anwAsla evépyelag tou cuotnpatog Q ivat n dlagopd TNG APXIKNG KIVNTIKAG EVEPYELAG
TOU OUCTAMATOC TwV OUO0 dioKwV peiov TV TeAKA. H apxikn sivat:

1 1 1 2 1 5
K,, =K, +K, =EI-0312+§I-0322 =§1-(2w2) +§I-u)22 =§I~w22.

H teAlki KIvnTikn evépyela sivat:

1 , 1 o,V 1. ,
K.==1, - 0°==(2I):| 22| ==1-0,".
TEN 2 oL 2( )(ZJ 4 2

N 251.@22_11.0)22 :gl-mzz :Q:%I-mz

Apa Q= K&mC -K.. 5 2 2
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Epwtnon 44. — A

Mia opoyevig pdBoog prkoug ( Kat palag m pmopei va meplotpagei yupw amd opt{ovtio

agova, mou OLEPXETAL AT TO AKPO TNG A, OTIWG PAiVETAL OTO OXNHA, EVW OTO AAAO TNG
AaKpo €XEL KOAANWEVN Ula onpelakn pdada, idiag palag pe tn pasdo.

To ocUotnua EEKIVAEL amd TNV KATakopupn B£on, Xwpic apxikn tTaxutnta Kat
TEPLOTPEPETAL KATA TN POPA Kivnong Twv OEIKTWY Tou poAoytou. To HETPO Tou pubuou
HETABOANG TNG GTPOYOPHNG TOU CUCTAHATOC ATTOKTA HEYLOTN TN (0N HE

dL

a. | — =—mg/
a) ~2M

B d_L :lmgf
dt ). 2
b —Emgﬁ

Y- lat ), "2

Na SIKaloAoynoeTe TV anavinon oag.

Auon

ZwoTtn amdvtnon ivat n (a).

O puBpAg HETABOANG TNG OTPOWOPHNG Eival N CUVOALKA POTIA TWV QUVAUEWY TTOU
aokouvtal oto cuotnya. ‘Otav to cuotnua oxnuatidel Tuxaia ywvia ¢ pe tnv
KATakopuo ToTe ol JoxAoBpaxioveg Tou Bapoug twv 000 cwpdtwy sival ot (MA) kat

(EM).

To PETPO TNG GUVOALIKAG POTIAG Eival

o
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{
¥t =mg (EM)+mg(I'A)=mg ST+ mg/mue

Mapatnpoupe 0Tl 600 KateBaivel n paBoog n ywvia PeyaAwvel, To (610 Kal To nuey,
Kabwg Kat n cuvoAlkn porm. ‘Otav n paBdog yivel oplldvTia PEYIOTOTOLETAL TO NHP KAl O

PUBHOG HETABOANG TNG OTPOYOPHNG.

M A
) —
A

"B B

‘Etot d—L :Zrmaxzmg£+mgﬁ = (d—Lj :§mg£.
dt ). 2 dt Jow 2
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Epdytnon 45. —CILEA

Mia opoysvig pdBoog PRKoug ( TToU PTTOPEL VA TEPIOTPEPETAL YUPW ATIO KATAKOPUPO

agova mou SEPXETAl amo To Akpo NG A, Bpioketal akivntn og Acio optlovtio emimedo.

2tn paBdo ackouvtal tautoxpova 0Uo optlovTieg duvapelg F pe to idlo pétpo. H pia

OUuvapn ackeital oto KEVTPO TG paBdoou, evw n AAAN 6To AKPO TNG, OTIWG OTO OXNHA.
F

"il:""
=

M \

F
H paBdog ba

a. MEPLOTPAPEL 6 Popd OTWG ol OEIKTEG TOU poAoyLou.
B. meploTpa@ei o Popda avtiBeTn TwV OEIKTWY TOU PoAoylou.

Y. Tapapeivel akivntn.

Aivetat nu30° :%

Na altloAoynoeTe TNV Amavinon oag.

Auon
ZwoTtn amdvtnon givat n (y).

Maipvovtag wg BeTIKA popd TV avtiBetn TG Kivnong Twv GEIKTWY Tou poAoylou, N
OUVOALKN poTh Twv 0U0 QUVAPEWY givat:

St=F-(AM)-F, -(AB)

H cuviotwoa F, 0gv €xel poT w¢ TPOG TO oNnpeEio A.
F

Fx

fi' I

¢ . ¢
Apa Tt=F—-Fnu30°-(=F~-F.-~=0.
pa Tr=F-Fnu > F5

H paBdog ntav apxikd akivntn kat £tol 8a mapapeivel.
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Epdytnon 46. — LA

‘Evag opoyevig diokog palag m Kat aktivag r £Xel KOANUEVN O onUEio TNG TEPLPEPELAG
TOU pia onpelakn pala m, onwe @aivetat oto oxnua. To cuoctnua pmopei va
TEPLOTPEPETAL OE 0pLOVTIO £SO YUPW ATIO KATAKOPUYO afova mou SLEPXETAL AT TO
onueio A, mou eival avtidlapeTpiko tng onpetakng palag. H pomn adpavelag diokou

, . . . , , 1
padag m kat aktivag r, wg mpog agova Kaeago OTO KEVTPO Tou eival |, = Emr2 .

y
", ,’
~—~e—

m

H pomm adpavelag tou cuotipatog 6iokog - onuelakn pada, wg mpog tov afova mou
OlEPXETAL ATO TO onpeio A eival

2

5m-r
a.
2
2
8. Im-r .
4
11m-r?
Y. >

Na alttoAoynoeTe TNV Amavinon oag.

Auon

ZwoTtn amdvtnon givat n (y).

Ma va Bpoupe tn pomi adpdvelag evog CUCTANATOS CWHATWY W TPog évav dgova
TPOCOETOUE TN POT) AdPAVELAG TOU KABE EMPEPOUC CWHATOG WG TTPOS AUTOV Tov afova.

2TN CUYKEKPLUEVN TTEPITTWON Ba MPooBEcoUpE TIG poTEG adpdvelag Tou ioKoU Kal Tng
onpelakng padacg, wg mpog Tov dfova mou SLEPXETAL ATO TO onueio A.

0 diokog cUpwva Pe to Bewpnua Steiner Ba €xel

1 3
lyp=lg+m-r’ =§m-r2+m~r2=§m-r2.

Apa n cuvOAIKA pot adpdvelag Tou cuctipatog Ba sivat

1,

=l +14 =gm-r2+m-(2r)z:gm~r2+4m~r2:>IA=Em-r :

m,
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Epwtnon 47. m

‘Eva oTePEd cwHa PTTOPEL Va TTEPLOTPEPETAL YUPW amo akAdvnto dfova. To didypappa
TTOU TTEPLYPAYEL TTWG HETABAAAETAL N OTPOWOPHI TOU CWHATOG GE OXEON HE TO XPOVO
@aiveTal oTo MAPAKATW OXAHA. ZTO XPOVIKO dldotnpa amd 0 £wg Tn XPOVIKN oTiyun ti,
TO GUVOAIKO £pYO TWV POTIWV TTOU AGKOUVTAL OTO OTEPEO CWHA £ival PnoEv.

L (Kg-m's)

=
L
-
flm
-
—
L
—

Lo

H apxikn oTpooppn Tou cwpatog eivat

a. L,=-10Kg-m/s
B. L,=—20Kg-m/s
Y. L,=-5Kg-m/s

Na altloAoyAoETE TNV ATAVINGN 0ag

Auon
ZwoTn amavtnon sivat n (a).

Epooov 610 Xpoviko dtdotnpa amo 0 £wg TN XPOVIKN OTyHn ty, TO GUVOAIKO £pYO TWV
POTIWV TTOU ACKOUVTAL OTO OTEPEO GWHA eival Undév, N PETABOAN TNG KIVNTIKNAG EVEPYELAG
TOU owpatog Ba eival emiong pPndev. 'EO0Tw wo KAl w N APXIKN KAl N TEAIKA YWVIAKN

TaxUTNTA TOU TIG XPOVIKEG OTIYHEG O Kal t, . ZUpgpwva pe To Oswpnpa MetaBoAng Tng
Kivntikng Evépyelag Ba givat

1 1
W=K,-K, =0=>K_ =K, :>§I-(02 =§I-m02 So=10,. (1)

H apxikn otpogoppn tou cwpatog eivat L, =1-o, katn teAikn L=1-w0=10Kg-m/s,
OTIWG aivetal amo 1o dldypappa. ZUP@wva pe tn oxéon (1) Ba eivat
L, =—-L=-10Kg-m/s.
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OEMA T
Aoknon 1.

O opoyevig Kat toomaxng OiOKog Tou oxnpatog €xet aktiva R =10cm kat pala
M=2Kkg, eivat opllOvVTiog Kal UTOPEL va TEPLOTPEPETAL, XwPIiG TPIBEG, yUpw amo
KATakopu@o akAovnto dafova mou SlEpxetal amd 1o KEvipo tou. O diokog eival apxikd
akivnTtog Kal otnVv TEPLPEPELA TOU Eival TUALYHEVO aBapEG, Hn €KTATO OXOWVi HAKOUG
C=4m. Tn xpovikn otiyun t, =0 ackoupe otnv eAeUBepn AKpn TOU oXOWVIoU oTabepn,
opwovtia ouvaun F=2N kat o diokog Eekiva va meplotpépetal. To oxowvi Oev
oAloBaivel otnv mepLPEPELa Tou OiOKOU.

Na umoAoyioete:

@) TO PETPO TNG YWVIAKAG EMTAXUVONG &, Tou GioKou.

B) tn xpovikn ottypn t, mou EeTuAiyetatl 6A0 TO GXOLVi.

Y) TO HETPO TNG YWVIAKAG TAXUTNTAG  TOU OIOKOU TN OTIYHN KATA TNV omoia €Xel
EeTUAIXBEL OAO TO OXOLVi.

0) to £pyo NG OUvVAPNG otn OLdpKela Tou OeUTEPOU OEUTEPOAETITOU TNG Kivnong.

, . . , . . 1
Aivetal n porn adpavelag Tou OioKOU wg TPoG Tov afova mePLoTpoPng tou: | = 2 MR?.

Auon
a) (BA. ceAida 119 tou ZxoAkou BiBAiou)
A6 10 OgpeAwdn Nopo tng ZTpo@lkng Kivnong €xoupe:

F-R

ZT:I'aY = ay:& - a =
| Tl 2
EMR
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2F 2-2N rad
a = = =a =20—2
" MR 2kg-0,1m ! s

B) Emeldn to oxowvi dev oAocBaivel oto Gioko to pnkog tou [ eival (0o PE TO PAKOG TOU
16€ou s Tou Olaypdgel éva onpeio tou diokou. ‘Etol, amd Tov tumo s=0-R Bpiokoupe
N YwVia oTpoPng HEXPL va EETUAIXBEL OAO TO oxoLvi:

_Am =0, =40rad

s=0,R =0,=—
R 0,Im

Emeidn a, =otab., o diokog Ba ekTeAEcel OpAAA HETABAAAGHEVN OTPOPIKN KivNON, HEXPL
va ETUAIxBei 6Ao To vApa. Emopévwg loxueL:

o,=ta 12 =t= |20 - /ﬂ:tlzz
27 a,,, 20rad /s

Y) Ma tv opaAd petaBaAAdpevn oTpo@Ikn Kivnon tou 6iokou LoxUEL:

o =at = 2or§‘—2d-2s = = 40%

MOALG ETuAxBei OA0 TO oxolvi katapyeital n duvapn F, emopévwg Ogv aokeitatl, MAov,
porn) oto Oioko. Emopévwg, amdé tn xpovikn ottypn t, =2S kat petd, o diokog Oa

EKTEAEOEL OUAAN OTPOYIKNA Kivnon pE TN oTtabepr ywviakn taxutnta Tou €XEL ATTOKTNOEL.
Apa, petd Tto EETUALYHa TOU oOXOWVIoU, N YWVIAKN Taxutnta €Xel otabepd METPO:

c01:40%.

0) To €pyo tng OUvVaung otn OldpKeld Tou OeUTEPOU OEUTEPOAEMTOU TNG Kivnong
Bploketal pe €@appoyn ToUu BewpAUATOg £PYOU - EVEPYELAG OTO AVTIOTOLXO XPOVIKO
oldotnua.

Omou, 10 ®,,, GNAWVEL TN YWVIAKA TaxUtnta otny apxn Tou GeUTEPOU GEUTEPOAETTOU

(TTOU CUPTITITEL YE TO TEAOG TOU TPWTOU) KAl TO®_, ONAWVEL TN YWVIAKN TAXUTNTA OTO

e
. . . rad
TEAOG Tou OeUTEPOU OEUTEPOAETITOU ® , =, =40—.

S

rad rad
ox :ay t=208—215 :O‘)apx =20—

MNato o,, XUEL o S

[eF
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Me avtikatdotaon otn oxéon (1) maipvoupe:

WF=%I(0)1K—(DZ )=%

apy %MRZ((D;L_O)Z ):>
W, =% 2kg-(0,1m)’ ((40rad /5)’ ~ (20rad /)" = W, =61

apy
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Aoknon 2.

H optlovtia kat opgoysvng paBdog AB tou oxnpatog €xel pnkog d=2m pdala M=3Kkg
Kal pmopei va otpé@etal yUpw amd Katakopu®o cwAnva mou mepvA amo To KEVIPO TNG.
2T0 OWANVa €Xel MPooappootel, otabepd, €vag HIKPOG KUAWVOpog aktivag R=0,1m.
Mipw amod Tov KUALVOPO €ival TUALYHEVO TIOAAEG POPEG AETTTO VAHA, TNV €AeUBepn AKpn
Tou omolou avaptdrtal, PEow TPoxaAiag, éva cwpa X. Xta dkpa A kat B tng pdaBdoou
EXOUV OTEPEWBEL BUO MIKPEG oaipeg pe paleg m, =1kg kat m, =2kg avtictoxa. O
OwANvag, o KUAvOpog, n TpoxaAia kat to vAipa Oswpouvtat aBapri. To vApa Oegv
oAloBaivel otov KUALVOpPO.

A

d

v

Apxikd 6An n ddta&n eivat akivnn. Tn otypn t, =0 1o owpa X agprivetal va Kivnbei kat

n paBoog Eekivd va meplotpéetal. To VAPA ACKEL oTov KUAVOPO otabepr pomr HETPOU
=16 Nm.

Na Bpeite:

a) Tn cuvoAkn pomn adpdvelag |, tou cuctipatog tng paBdou Kat Twv 6Uo cPaipidiwv
WG TPOG ToV afova MEPLOTPOPNS TNG pdBdou.

B) To PETPO TNG YWVIAKAG EMTAXUVONG &, TOU TTAPATTAVW GUOTAHATOG.

Y) To Uyog h katd to omoio £xel KATEABEL TO owWpA X Ao TN XPOVIKN otyun t; =0 pexpt

™ XpovIKA ottypr t, =107 s.

8) Tov apiBpo twv mepiotpowy N tng paBdou oTo 6o Xpoviko Sldaotnpa.
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Aivovtat: H pomn adpdavelag tg paBdou wg Tpog Tov dafova TEPLOTPOPNAG TNG

1 m
l=—Md?, g=10- .
12 g s?

Auon

a) H cuvoAikn pomn adpdvelag leoutatl Je To ABpoloHa TwY EMPEPOUC POTIWY AOPAVELAS
NG paBdoou AB, tou calpidiou A kal Tou o@atpidiou B wg mpog tov dfova meploTpoPng
NG paBdou:

1 dy’ dY’ 1
on:EMd2+ml(§j +m2(5] = IM=E-3kg-(2m)2+1kg-(1m)2+2-(1m)2 =
., =4kgm?

B) H pdévn pomA mou ackeital oto oluotnpa €ivat n pomn TNG tdong tTou vAipatog. O
KUALVOpog Kat o owAnvag sivat aBapry, dpa Osv €xouv pom adpdvelag. Amo to
OepeAwon Nopo tng Ztpo@ikig Kivnong yla to cuotnpa pdBoou - opaiptdiwy, EXOULE:

>t 16Nm rad
Xr=l,a, = aY:I_:4k ;= aY:4—2
oy gm S

y) To vApa Oev oAloBaivel mavw otov KUAWVOpo, £Tol Otav o KUALVOPOG oTpagsi Katd
ywvia A0, 6a EetuAixtel vApa pnkoug AS=R-AO0 kalt 1o owpa X Oa KatéBel
KatdAh =As. Apa éxoupe Ah=R-A0. Awpwvrag 1° kat 2° péAog PE TO AVTIOTOIXO
XPOVIKO Oldotnpa At mou amaltiBnKe yia TNV mapamavw HETABOAN TAipvoupE:

Ah
—:RA—e =v=R-0,
At At

OToU L GUMBOAILEL TNV TaxUTNTA HE TNV OTOIA KATEPXETAL TO CWHA X.

Maipvovtag pubpolg PetaBoAng TNG TEAEUTAIAG OXEGNG TIPOKUTITEL:

OToU o GUMBOAIZEL TNV EMTAXUVON HE TNV OTIOIA KATEPXETAL TO CWHA 2.

Me avtikatdotaon otny TeAeutaia oxéon mMaipvoupeE:

rad

a=42.01m = =042
S S

AT6 TNV €UBUYpappn opaAd petaBaAAdPevn Kivnon Tou X €XOUE:
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h=%0ﬁt12 = h——04 (\/1ons) = h=2mm

0) At TNV opaAd PeTaBaAAOHEVN OTPOWIKN Kivnon Tou cucthpatog pdBdou - caipldiwy
EXOUpE:

elzéaytf = 0= 4@6/10 5)° = 6,=20mrad

Ma tov aplBpd mePLOTPOPWY LOXUEL:

. =£ = N_ =20n rad = N_,_, =10 otpogpsg.
P 2n P 2n rad/otpoe. P

EvaAAaktikd, n ywvia otpogng 6, Ba pmopouce va umoAoylobei amd 1o t0§o GTPOPNg

s=0,-R, pe 6edopEvo OTL TO PNKOG TOU VAPATOG S TTou EETUAIXBNKe toouTal Pe To UYog
h katd 1o omoio PETAKIVABNKE TO cwua X:

h=0,-R = 6,=20rrad.

62



Aoknon 3.

Mwa Aemti opoyevng pdaBdog pnkoug L=0,3m kat palag m=1kg pmopei va
TIEPIOTPEPETAL OE KATAKOPUPO £TMESO YUPW aAmd akAGvnTo optlovtio afova, mou mepvda
amod 1o dkpo tng O, omwg oto oxnpa. H pdBdog wooppomei akivntn otn Béon OA. ‘Eva
HIKPO o@atpidlo palag m=1Kkg agrivetal va Kivnoei evidg TETAPTOKUKAIOU TTOU €XEL
KEVTIPO TOU To onpeio O Kat cuvavtd tn paBdo oto onpeio A, €xovtag Taxutnta HETPOU

m , . . . ,
v=2—. To o@paipidlo cuykpousctal pe TN PAaBdo Kat MPOOKOAAQTAl OTO AKPO TNG A
S
OnUloUpywvTag to ocuotnua paBoog - o@aipidlo To omoio €xel pomr adpdvelag Tou
Olvetal amo Tn OXEon I:§mL2. To ouotnua paBdog - oapidlo E&ekiva va

TEPLOTPEPETAL YUPW amod To akpo O tng paBdou.

(0]
o}

Na Bpeite:
a) Tn por adpavelag |, tng pdBdou, wg mPog Tov agova TEPLOTPOPNG Tou TEPVA amod

10 akpo 0.

B) To PETPO TNG YWVIAKAG TAXUTNTAG ® TOU GUCTAHATOC PABOog - o@alpidlo apéowg
HETA TNV Kpouon.

Y) Tn peiwon TNG PNXAVIKAG EVEPYELAG TOU CUCTAHATOC AOYw TG Kpouong.

0) To pétpo tou pubpoU PETABOANG TNG OCTPOWPOPHNGS TOU GUCTANATOC pABAOG - o@alpidlo
dL , . . . , . A 0 .

m otav diepxetal amo tn 6<on OB, n omoia oxnpatiel ywvia ¢ =30" pe TNV ApXIKn TG

Bcon.

3

Aivovtat: g =10 mz ko Mu30° =0,5, cuv30® = -
S
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Auon

a) H por adpdvelag Tou CUCCWHATWHATOS WG TPOG TOV Afova TEPLOTPOYPNG Tou toouTal
He To dBpolopa twv pomwv adpdvelag g paBdou | kat tou opaipidiov |, wg mpog

Tov 6o agova: I=1 +1_ .
Me avtikatdotaon, €XOUpE:

4 2 2 1 2 l 2
=0+, = 5mL=Ip+mL = IpzémL = Inglkg-(O,Bm):
2
I, =0,03kgm

B) (BA. ogAida 124 tou ZxoAkoU BiBAiou)

2tn Béon A ol @opeig T6c0 Tou Bapoug tou opaiptdiou 660 Kat Tou Bapoug tng paBdou
Olépxovtal amod Tov dova MEPLOTPOPNG Apa €Xouv UNOEVIKN poTH w¢ TPog Tov dfova
TEPLOTPOYPNG TTOU OLEPXETAL amd To onpeio O. Apa n otpooppn dlatnpeitat.

Me avtikatdotaon, otn pabnpatikn oxéon tng dlaTAPNoNg TG OTPOPOPHNG EXOUE:

Loy =Ly = muL=lo = moL=2mi%e =
3
m=iu= 3 2M m=5@
4L 4.0,3m s S

Y) H peiwon tng pnxavikng evépyelag o@eiAsTal HOVo oTnV Peiwon TG KIVNTIKAG
EVEPYELAG TOU CUCTAHATOG

‘AEMM‘ =|AK| =%m02 —% lo® =

1 14 q
[AE,,,| = 5'1k9'(2%)2 53k 0 3m)2-(5%)2 =
‘AEPW{‘ =2J-13J= ‘AEMI =0,5J

6) O pubuog peTaBoAng NG GTPOYOPHNG TOU GUCTAHATOg PABAog- G@atpidio ?j_lt_ ot

0€on OB 1ooUtal Pe TN GUVOAIKA POTI TTOU EXETAL TO CUCCWHATWHA otny idla B¢on:

dL dL dL
—=%t = —=w-d,+w-d, = —=mg(d,+d
dt T dt 1 2 dt g( 1 2)
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A6 10 opBoywvio tpiywvo OAB €xoupe:

nu¢=d—|_2 = d,=0,3m-05 = d,=0,15m

Emiong, amod to opBoywvio Tpiywvo OAK:

. d,

B ~0,3m
nue (OK)

d,=="=-05 = d,=0075m

. . dL .
Me avtikatdotaon otn oxEon m =mg(d, +d,) €xoupe:

dL

2
o =M, +d,) =1kg 102(0,075m +0,15m) = ‘l—'t‘ _ 2,25 Kam
S S
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Aoknon 4.

‘Eva oteped X MEPIOTPEPETAL YUPW ATTO akAGvNTO Afova wg TPOG TOV OToio mapouctdalel
poty adpaveiag |=0,2kgm?. H ypa@iki mapdctacn tng ywviakig taxutntag Tou
otepeol X wg MPOG To Xpovo divetal 6To SIAypappd TTOU AKOAOUBEL:

w (rad/s)
A
8 A
) I 2 "
: >t (s)
0] 2 4
Na Bpeite:

a) tnv aAysBplkn TR TNG YWVIAKAG EMTAXUVONG TOU OTEPEOU TIG XPOVIKEG OTIYHEG
t, =1s kat t; =3s.

B) Tov apiBuo Twv TEPIOTPOPWV TTOU EKTEAECE TO oTEPED amo t, =0 pexpt t. =4s.
Y) TNV 1oxU TN 6UVAPNG TTOU ACKEITAl OTO OTEPED TN XpPoVIKA ottypn t, =1s.

0) TO HETPO TNG OTPOYOPHNAG TOU OTEPEOU WC TMPOC TOV Afova TEPLOTPOPNAG TOU TN
XPOVIKA OTlypn t; =25S.

Auon
a) (BA. ceAida 109 Tou ZxoAkou BiBAiou)

Ze éva Olaypappa o= o(t), n aAyeBplki TIPA TNG YWVIAKAG EMTAXUVONG looUTal HE TNV
KAion tng KaumUAnG.

Kivnon AB:
Ano t, =0 péxpt t; =25 n KAion ™G YPAPIKNAG mapdactaong tng cuvaptnong o = f(t)

, , , , , do ,
eival otaBepn, EMOPEVWG N YwVIaKN emTdxuvon a,,, = m ypagetat:
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rad _rad
Ao 0y — 0, a8 rad

A =— = A= = a,, = = a,,=-2—F
yovl At yovl tB _ tA yovl 23 _ OS yovl S2

Kivnon BrT:

Ano tg =25 pexpt t. =4S n KAion TNG YPA@IKNg Tapdotaong tng cuvaptnong o = f(t)

, , , , , do . ,
gival pndev, EMOPEVWG N YWVIAKA eMTaXuvon a,,, =—— &ival pndev:

a 0

yov2 =

B) Ze éva daypappa o=wm(t), n ywvia otpopng tooutal pe to €PBaddv Tou TPAHPATOG
TTOU TEPLEXETAL PETAEU TNG KAPTUANG Kal Tou dfova tou xpovou t .

Ano t, =0 péxpt t; =2 1o eBaAdOV KATW ATO TN YPAPIKN TAPACTACH TNG CUVAPTNONG
o =f(t) divel tn ywvia otpo®ng yla 1o avtiotolxo Xpoviko dlactnua:

61:wrad: 6, =12rad
w (rad/s) w (rad/s)
A A
8 |A 8 |2
4 ......................... B r 4 ......................... B r
>t (5) : —>t (5)
0 2 4 0 2 4

Ané ty;=2s péxpt t.=4s to epBadov KATw amd TN YPAPKNA TAPACTACH TNG
ouvdptnong =T (t) divel tn ywvia ocTpo@ng yla To avtiotolxo Xpoviko dldotnyd:

0,=4-2rad = 0,=8rad
0,=6+6, = 0, =20rad

. . . . . 0 . 10
O aplBuog meplotpopwy Olvetal aAmo TOV TUTO Nok:?“. Emopévweg: N, =—
T T

OTPOYEG.
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Y) H tox0¢g tg duvapung divetat amod tn oxéon: P=1-w, émou t n pomn tng dUvapng Kat
® N YWVIakKn taxutnta.

, , A® , , , , ,
Amo tov tUmo a _t UTOAOYIOUHE TN YWVIAKN TAXUTNTA TN XpovIKA otypn t, =1s:

yovl =

g rad
A® rad “17° g rad
Q=" = 25 =—— = o, =6—
At S 1s—0s S

Me avtikatdotaon otov TUmo P =1-m €XOUpeE:

P=two, = P=la, , o = P=O,2kgm2-(—2f—2d)-(6%)

P=-2,4W

0) (BA. ogAida 122 tou ZxoAlkou BiBAiou)

Ma tn oTpo@opuUnR Tou oTEPEOU WG TPOG TOV Afova TMEPLOTPOPNG TOU TN XPOVIKA OTLYHNA
ty =25 éxoupe:

2
fad | _ggkom
S S

L=l-wo, = L=0,2kgm*-4
Mapatipnon: 2t oTpo@Ikn Kivnon, ta peyebn 0, o, a, aviloToxouv ota peyedn X,

L, O TNG HETAQYOPIKAG Kivnong. Emopévwg, to daypappa -t avriotoxei oto
Oldypappa v—t mou €xel PeAETNOEL o€ Tponyoupevn TAEN.
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Aoknon 5.

‘Evag oplZovtiog diokog pmopei va otpépetal oto oplldvtio emimedo yupw amo akAovnto
KATAaKOpu@o afova mou SLEPXETAL ATTO TO KEVTPO Tou. Apxikd o diokog sival akivntog. Tn
Xpovikn ottypn t, =0 aokeital oto dicko otabepn potn, pe amotéAsopa o 6ioKog va

, , , , rad ,
ATOKTHAOEL YWVIAKI EMTAXUVON PETPOU A, =10 —-. Na Bpeirte:
S

a) To PETPO TNG HETABOANG TNG YWVIAKNAG TAXUTNTAG Am GE XPOVIKO dldotnpa At =4s.

B) tn pomi adpavelag | tou diokou, av oto B0 Xpovikd dlactnua At =4S n petaBoAn

2
TOU PETPOU TNG OTPOYOoPHNg Tou diokou sivat AL =0,8 kgm .
S

Y) Tn ottypuaia toxu P, tng poTmg mou oTpE@el To 6ioKO, Tn XPOVIKA oTtypun t, =25S.

d) Tov apiBud twv otpoPwv N, TOU EXEL EKTEAECEL O BiOKOG ATO TN XPOVIKA OTLYHN
t, =0 pExptL Tn Xpovikn otypn t, =2s.

Auon
. . do . i
a) H ywviakn emraxuvon a,,, = E glval otabepn, OMOTE EXOULE:

A i
8, =22 o 4 =80 . ap-a At > Ae=40™
o dt AL i s

B) H otpogopun otepsou Oivetat amod tov tUmo L =Ilw kat n pomn adpdaveiag | tou
diokou gival otabepr, omotTe EXOUUE:

2
AL 08"
L=lo = AL=l-A0 = I=— = I=—3_ = [=0,02kgm?
A® rad
My

Y) H ottypuaia woxug P, tng pomng mou oTpéel To OiOKO, TN XPOVIKN oTypn t, =253
divetat amd tov Tumo:

P=to, = P=la, -a, :0,02kgm2-(10@)2-25:> P=4W
S

yov
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0) O apBpog twv otpopwv N, TOU EXel EKTEAECEL O BIOKOG ATO TN XPOVIKN OTLyHn
t, =0 pExpt TN Xpovikn otypn t, =2 s umoAoyidetal wg e€Ng:

AO 1 avmv tl2 110 @ ’ (25)2
27 27 27 T
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Aoknon 6.

H akivntn SumAnR tpoxaAia tou oxApPatog Pmopei va otpégetal
YUpw amd otabepd dfova mou oupmintel pe Tov afova
ouppetpiag w™G. H TtpoxaAia é€xet aktiveg R, =10cm,
R,=20cm kat pomn adpdvelag wg Tpog Tov afova
neplotpopic | =1kgm?®. Itnv TpoxaAia mou eival apxikda
akivntn, ackouvtal PEow KAtaAAnAwv aBapwyv vnpdtwy ot -
duvapelg F, =60N kat F, =40N, pe onpeia epappoyng Kat KateubUVeelg OTwG OTO

oxnpa. Na umoAoyioete:

a) Tn CUVOALKN poTH TToU JEXETAlL N TPOoXaAia.

B) TN YWVIAKN EMTAXUVON TTOU ATIOKTA N TpoXaAid.

Y) TN YWVIAKA TNG TAXUTNTA TN XPOVIKA oTiyun t=4s.

0) TN XpOVIKN oTlypl t=4S, T0 PNKOG TWV VNUATWY ToU €Xel TUAIXTEL i EETUAIXTEL o€
KA tpoxaAia.

Auon

>t=F,R,—FR, =40N-0,2m—60N-0,1m = Xt = 2Nm

B) H ywviakni emrtdxuvon Bpioketat amd to OepeAwdn vOpo tng Mnxaviking ywa tn
ZTPOPIKN Kivnon
71



2t 2Nm rad

a  =—= =a =
™Y 1kgm? rov s?

y) H kivnon tng tpoxaAiag eival oTpo@iKi OJaAd MITAXUVOHEVN XwpPig apxikn taxutntda,
omOTE N YWVIAKA Taxutnta BpioKeTal AmMO TNV AVIIOTOLXN OXE0Nn TNG KIVNHATIKAG
TEPLYPAPNG TNG OTPOPIKIG KIVNONG.

m=awv.t=2@-4s:>w=8@
S S

d) H tpoxaAia otpépetal 6e€looTpopa, omoTe otnV eEWTEPIKN TpoxaAia, aktivag R, , to

vipa EETUAiyeTal, EVW OTNV E0WTEPIKN TPoxaAia, aktivag R, to vApa TuAiyetat.
To vApa mou €xel TUAIXBEl i EeTuAixtel BpiokeTal amd tn oxéon
s=R39 , omou 9 n ywvia otpoeng.

H ywvia otpo@ig eival kotvn yla 0Aa ta onpeia tng SImANg tpoxaAiag Kat Bpioketal amo
Tn oxéon

E}:%a tzzlzrad

wt' =227 (4s)> = 9 =16rad

‘ETol, yia ta U0 PAKN TWV VNPATWY £XOULE:
- EOWTEPIKNA TpoxaAia: s, =R,;9=0,1m-16rad =s, =1,6m
-ewtepikn TpoxaAia: s, =R,9=0,2m-16rad = s, =3,2m

Apa otV £0WTEPLKN TPOXaAia TUAIXTNKE vApa prkoug S, =1,6mkat amd tnv e§wtepikn

EETUAIXTNKE vnpa pikoug S, =3,2m.
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Aoknon 7.

Ot tpoxoi €vog modnAdtou éxouv aktiva R =0,3m kat pdla m=2kg o kabévag. To

modAAATO KIVEiTal otnv Kateubuvon amod to voto mpog to Boppd pe taxutnta 6m/s. O
TOONAATNG PPEVAPEL OJAAd Kal TO cUCTNHA oTauatd petd amd 3s. Xe OAn Tn OlApKELd
NG emBpaduvopevng Kivnong ot tpoxoi kKuAiovtat. Na tov Kabe Tpoxo:

a) va umoAoyiocete ™ pomn adpdaveldg tou, av Bewpnoete OtL OAn n pala tou eival
OUYKEVIPWUEVN OTNV TEPLPEPELA.

B) va Bpeite mw¢ HETABAAAETAL N YWVIAKN TAXUTNTA TOU GE CUVAPTNON HE TO XPOVO.

Y) VA YPAWETE TN OXEON TOU CUVOEEL TO HETPO TNG OTPOYOPHNG TOU GE CUVAPTNON HE TO
XPOVO KAl va Tn oXEOIACETE.

0) va umoAoyicete TN pomn TMou Tov €MBPAdUVE Kal va oxeOldoeTe To OlAVUCHA TNG,
Kabwg Kat To Slavuopa TG apXIKAG YWVIAKAG TaxutnTac.

Auon

a) Emedn n pdala tou tpoxou Bewpeital CUYKEVTIPWHEVN OAN OTNV MEPLPEPELA TOU, N
pot adpdavelag sivat:

| =mR? = 2kg- (0,3m)* = | = 0,18kgm’

B) H kivnon tou tpoxoU eival HETAPOPIKA KAl OTPOQPIKA OpaAd emBpaduvopesvn. H
YwViakn taxitnta kabe tpoxol Sivetal amd tn oxéon m=w, +a.,t (1)

Emeldn ol tpoxoi KUAiovtal, ywviakn Kal PHETAQOPLKN Taxutnta cuvOeéovTal HE TN OXEon
V., = ®R ETOL yl1a TNV apXIKn YwVIaKn Taxutnta EXOUHE @, TAipVOUpE:

Vem(apy) _6m/s:>(0 _20 rad
= s = 20—

(00 =
R 0,3m S

Emeldn ot tpoxol KUAIOVTAl YWVIAKN KAl HETAPOPLKN EMTAXUVON GUVOLOVTAL PE TN GXEON
o, =a.,,R (2).

‘OPWG yla tn HETAPOPLKN EMTAXUVON EXOULE:

m m
av, 05 0%
T

Me avtikatdotaon otn oxéon (2) maipvoupe:
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20 rad
=a =———

R 0,3m rov 3 s’

Me avtikatdotaon otn oxéon (1) Twv ©, Kaia,,, maipvoupe:

(0=20—%§t (SI) pe 0s<t<3s

Y) H otpogopunn tou tpoxou divetat amd tn oxéon: L=Ilm. Me avikatdotaon
maipvoupe:

L:O,18(20—2—30)t (SI)= L=36-12t(Sl) pe Os<t<3s

L, (kgm?%s)

t(s)

0) H pomij mou emBpdaduve Tov Tpoxo Bpioketal amd tn oxéon:

Yt=-12Nm
At 3s

2 e 2
s AL:Okgm /s—3,6kgm /s:>

Emeldn to modnAato kateubuvetal oto Boppd, n YwVIakn taxutnta eivat mpog tn Auon.

To apvnTiko mpocnHo yia T pomr dNAWVEL TPAoNHOo avtiBeTo amd autod TNG YWVIAKAG
taxutntag.
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Aoknon 8.

H opoyevng paBdog AB tou oxipatog palfag M =2kg kat pnkoug L :%m , HTopEl va

OTPEPETAL YUPW amo optovtio otabepd daova kKabeto otn pdaBdoo, mou SEPXETAlL Ao TO
onueio tng O.

T.ll

H améotaon AO sival ion pe % H pomn adpdveiag tng pdBdou w¢ mpog dafova mmou

OLEPXETAL ATO TO KEVIPO padag tng M kat sivat kabetog o' autn eivat |, :EMLZ. H

paBdog dlatnpeitat otnv optldvtia Béon pe Tn Bonbela KATAKOPUPOU VAHATOG ToU £ival
Ogpévo oto akpo B. KoBoupe to vApa. Na Bpeite:

a) TNV Taon Tou VAHATOC TIPLV autd KOTEL.
B) tn pomn adpavelag Tng paBdou wg TPOG Tov afova MEPLOTPOPNG TNG.
Y) TN YWVIAKA EMTAXuvon ¢ paBdoou apéowg POALG KOTIEL TO vApa.

0) ™ YWVIaKn Taxutnta tng paBdoou otav autrn SEPXETal amod TNV Katakopugn Béon.

Aivetat n emrtdxuvon Baputntag g =10m/s’.

Alon

a) Xxedialoupe TI¢ QUVANELG TTOU ackouvtdl otn paBdo otnv Katdaotaon looppoTiag. Amo
TN ouVvONKN LCoPPOTIAC yia TO ABPOICHA TWV POTIWY WG TPOG TOV Afova MEPIOTPOPNS
maipvoupe:

A M B
[ €3] 1
iw
2
S0 =0=Mg o Tk —ooT-MI_2kg10M/s 20
4 4 3 3 3
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B) H pori adpavelag tng paBdou, wg mpog to onyeio O, Bpioketal amod 1o Bewpnpa Twv
mapaAAiAwy aovwy (Qswpnua Steiner).

LY 1., 1 7
I(o) :Icm+M(Zj = I(O) :EML +EML = |(O):4—8ML =

7 12 Y 6
I(o):EZKg(7mj = I(o):7kgm2

Y) MOAG Komel To vipa, n pdvn dUvapn mou ackei pomn sivat To Bapog.

Amé 10 OgpeAwdn NOpo Tng MNXavikng yid tn oTPO@IKNG Kivnon €XOUlE:

L m
st Mo 4 12g 12 '1037 rad
Lt=lgpa, =a,=—= =a = = — a =10-—2=
vV oV I 7 ) yov 7L 12 Yov Sz
©  —ML 7—m
48 7

0) H ywviaki taxdtnta tng paBdou otnv Katakopugn Béon Bpioketal pe e@appoyn tng
AlatAPNoNG TNG HNXAVIKAG EVEPYELAG PETAEU TNG opl{OVTIAG KAl TNG KATAKOPUPNG BEonG.

A—
A 0 M B
\ . | (1)
......... M U2:0
@)
B
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E

, 12
m_\/m_ 2kg-10m/s -7m L
B - 6
2'(0) 2. kng

Mny(1) ~

Evinye = Uy + Ky =Up +K

?

(2

L 1 2
= Mg-z+0:§I(o)m =

202
S
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Aoknon 9.

O aveAkuoTApag Tou oxnuatog (a) amoteAsitat amd to OdAapo emBatwv GUVOAIKOU
Bapoug w, =2000N kat TO0 TUpTMavo TEPIEMENG TOU OCUPHATOCXOLVOU OKTIVAG

R =0,25m, oto omoio €xel MpooappooTel 0 Kivntnpag tou aveAkuotipa. O BdAapog
aveBaivel pe otabepn taxutnta pétpou v=1m/s.

Q)
1) Na UTTOAOYIOETE TN YWVIAKN TaxUTNTA TEPLOTPOYPNGS TOU TUHTIAVOU.
2) Na umoAoyiocete TNV 1oxU TOU Klvntnpda.

\_/

il 4 il

B) Zto oxipa (B) Ocixvetal o iGl0¢ AVEAKUCTAPAG OTOV OTOI0 €XEL TIPOCAPHOOCTEL €va
avtiBapo A Bdapoug w, =1800N. O BdAapog aveBaivel maAL pe otabepn taxutnta

pETpou v=1m/s.
1) Na UTTOAOYIOGETE TNV VEA POTIN TOU KLVNTHPA, TTOU ACKEITAL 0TO TUTAVO.

2) Na umoAoyioete TNV véa LoxU TOU KivntApd.

Auon
a)

1) 'Otav o BaAapog avéBel katd Ay Oa TUAIXTEL vApa pNRKoug AS, yla To omoio LoXUEL:
Ay=As=R-A9.

AlalpwvTag PE TO AVTIOTOIXO XPOVIKO OlAoTNHA TTaipVOUE:

A A 1
—y=R-—S :>08=Rc0:>c0=&= m/s :>03=4@
At At R 0,25m S

79



2) Emedn o 6dAapog aveBaivel pe otabepn taxutnta, IOXUEL:

SF=0 = w,=T'

‘Opwg T wou T £xouv ilo HETPO. Apa To PETPO TG Taong T TOU CUPHATOOXOLVOU Eival
{00 pe To pETpO Tou Bapoug W, tou BaAdpou, T=w, .
Ixnpa (a):

V

W
(a) °

Emeldn 1o tUpmavo otpé@etal pe otabepry ywviakn taxutnta n GUVOAIKA poTr Tou
aoKeital oto TUPmavo eival pndév, omoTE yld T POTN T, TOU ACKEL O KIVNTNPAG OTO
TUPTavo (oXUEL:

5i=0 = 1,-T-R=0= 1,=T-R

Ma v 1oxU Tou KivntApd, oxnua (a), EXoupE:

P=1,0 = P1=W®-R-% — P =w,-v=2000N-1" = P, =2000W
S

B)

1) Eme1dn to TUpmavo otpéPetal e oTabepn ywviakn taxutnta, IoXUeL OTL :

21=0 = 1,-Wg-R+w,-R=0= 1,=wy,-R-w,-R=
T, =(Wg —W,)-R =(2000N —1800N)-0,25m = 1, =50Nm
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Y —
TA wT
:ILAM “-_I;'
4 [y
Wy We

(B)

Ma v 1oxU0 Tou KIvNTAPA £XOUHE:

P=1,70 = PZ:(WC_,-R—WA-R)-% = P,=(W,—W,) 0=

P, = (2000N —1800N) -1 = P, = 200W
S
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Aoknon 10. dﬂﬂ

Mwa cupmayng oaipa pdlag m=1kg kat aktivag R =0,2m pmopei va KUAd (xwpig va
oAloBaivel) og mAaylo eminedo ywviag @. “Otav auti agebei eAsUBepn va KUARCEL OTO
eminedo, 0 puBPOG PETABOANG TNG OTPOWOPHAG TNG WG TPOG TO KEVIPO HAlAg TG £XEL

pétpo 2/7 kgm?®/s®.

a. Na oxedldoete TI¢ OUVAPELG TTOU aoKoUvTdal oTn o@aipd.
B. Na umoAoyicete 1o PETPO TNG OTATIKAG TPLBAG.

Y. Na umoAoyioete tnv emtaxuvon tou KEvtpou pdlag.

0. Na uTroAoyioETE TO NUY TNG Ywviag ¢ Tou TAQylou emMIESOU.

Aivovtai: g=10m/s* kat n pomn adpdvelag g oQaipag wg mpog dEova mou TEPvA amod

10 KévTpo padag 1, =2mR?* /5.

Mgq

()] V(D

a. Ot duvapelg mou ackoUvtal otn o@aipa sivat:
e 10 Bapog mou avaAuetal o OU0 KABETEG CUVIOTWOES
e n OUvapn otnptEng N amo to mAdyto emimedo Kat

e n OUvapn NG oTATIKAG TPWBNG, T, TOU MPOKAAEL TNV TEPLOTPOPN TNG oYaipac.

B. O puBpog PETABOANG TNG OTPOWOPUNAG TNG oYAIPAC WG TPOG TO KEVTPO HAlag tng
tooUTal PE TN OUVICTAPEVN Twv poTiwyv. MAvo n otatiki teBr, T, MPoKaAsi pomn otn
opaipa.
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2 2 2
dL dL/dt o KM /s 10
S _%=TR =T= = =
dt R 0,2m 7

Y. E@doov n ogaipa kuAde, oxvet: o, = o, R.

Me e@appoyn tou BepeAwdn VOUoU TNG MNXavikng yla tn oTPOWIKNA Kivnon TaipvoupE:
10
5T 5. £ N
cm =5 .= = acm 2
2m  2-1kg 7s

2
St=I-0,, = T-R=ZmR?Z™ = ¢
" 5 R

0. Me e@appoyn tou OgpeAlwdn VOHOU TNG MnXavikng yla Tn HETAPOPLIKA Kivnon
Taipvoups:

10 25m
T —N+lkg-—— 1
YF=ma, = mgnue—T=moa, = nue= Mo _ 7 ’s = Nue =—
o o mg 1kg-10m/s? 2
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Acknon 11. — A

To o@aipidlo Tou oxnpatog éxel pala
m=1kg kat ekteAsel opaAn KUKAIKN
Kivnon aktivag R, =0,5m pe ywviakn
Taxutnta pETpou o, =2rad/s mavw ot
Acio opildvtio emimedo Tou €XEL OTO
péco tou omf. To o@aipidlo eival
OcpéVOo o€ AETTO aBapég Kal pn €KTATO
viga TO0 omoio Tmepva amd TNV
KATakopu®@n omf Kal KAataAnyel oto

v

1\: s
F,

X€pL TOU Telpapatiot. To vApa PTopel va oAloBaivel oTa TOXWHATA TNG OMNG XwPIg
TpBEC. O melpapatiotng KateBAalel KATAKOPU@A TO XEPL TOU TPOCPEPOVTIAG OTO

opatpidlo evepyela 7,5J], omote N aktiva MEPLOTPOPNG Tou opaipidiou pewwvetal o€ R, .

Na umoAoyioete:

d. TO METPO TNG KEVTPOHOAOU OUVAPNG TOU AOKEL TO XEPL PEOW TOU VAMATOGC OTO
o@alpidlo, KABWS autd MEPLOTPEPETAL HE YWVIAKN TAXUTNTA PETPOU W1.

B. TO PETPO TNG OTPOWYOPHNG TOU Gatpldiou.

Y. TN YPAMHIKA TaxUtnTa TEPLOTPOPNG Tou oaipldiou otnv aktiva R, .

0. TNV KATAKOPU®N HETATOTION TOU XEPLOU TOU TELPAUATLOTH.

Auon

Ax

a. To PETPO TNG KEVTPOHOAOU dUvapng eivat:

_m?

T = R =mo;R, = T, =1kg-(21/s)*-0,5m = T, =2N

1

84



B. To YETPO TNG OTPOPOPUNG OiveTal amd Tn oxéon

L, =muR, =mo,R’ =L, =1lkg-(21/s)-(0,5m)* =L, =0,5kgm’ /s

Y. H evépyela mou pocépeps 0 MEIPAPATIOTAG, KABwW¢ KatéBade To vApA HE TO XEPL TOU,
tooutal Pe TN HETABOAN TNG KIVNTIKAG EVEPYELAG TOU o@atpldiou.

2 2
Lot Loow, = 1)2:\/ul+2wp _ [@misy 4275 m
2 2 m 1kg S

0. ‘Otav o TEPAPATIOTAG HEWWVEL TNV AKTiVA TNG KUKAIKAG TPOXIAG, O (PopEag tng
OUvVapng ToU acKei oto oatpiolo diEpxetal amd tov afova mePIOTPOPNS TOU, OTIOTE OTO
o@aipidlo 0gv aoKeital eEWTEPIKA POT PE ATOTEAECHA N GTPOYOPHN Tou va dlatnpeitat
otabepn.

Emopévwg L, =L, =0,5kgm/s’.

L, 0,5kgm*/s

L,=m,R, = R, = =
? 2 * mv, lkg-4m/s

= R,=0,125m

Apa to vipa katéBnke katd Ax =R, —R, =0,5m—-0,125m i Ax =0,375m
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Acknon 12. — R

O optlovtiog OiOKOG TOU OXNHATOG OTPEPETAL XWPIG TPIBEG
YUpw amd otabepd KATAKOPUPO GEova TOU CUMTIMTEL PE TOV . 490
Gfova ouppETpiag Tou pE  ywviaky taxutnta  pétpou
®, =10rad/s. Tn xpovikn octtypn t=0 aokouvtal cto &icko
OU0 £(ATITOHEVIKEG 0pllovTieG otabepeg duvapelg K =18N kat 3 F,
1
F, onwg oto oxnua. Tn otwypn t, =55 mou TO HETPO TNG
YWVIakng taxutntag tou Siokou eivat o, =30rad/s, n F katapysitat kat tm otiyun

t, =20s, o diokog otapatd ctypiaia.

A. Na Bpeite ta PETPA TWV YWVIAKWY EMTAXUVOEWY TOU OiOKOU amd Tn XPOVIKA OTLyHA
t=0 péxptn otypn t, mou Ba ctapatnoel oTlyplaia.

B. Na oxedldoete 10 OlAYPAPHPA TNG YWVIAKAG TaxUtntag Tou 0i0KOU GE cuvdaptnon HE To
XpOvo amoé tn Xpoviki ottypn t=0 péxpt Tn otypn t, oe aplBpnpévoug Agoveg.

. Na umoAoyioete Tov aplOpo Twv TEPLOTPOPWY ToU OICKOU amo tn Xpoviki otiyun t=0
HEXPL TN oTiypn t, .

A. Na Bpeite to pEtpo tng duvapng F,

Auon

A. Ané 0 €wg t,, n ywviakn taxutnta aufavetatl, omote n pomn g F eival peyaAitepn
g pomng tng F,. XZto Oicko ackouvtal oTabepEg POTEG KAl AUTOG TIEPIOTPEWPETAL HE

otabepn ywviakn emraxuvon. To PETPo Tng emTdxuvong tou amd 0 €wg t, eivat:

Ao o, -0, 30r/s—10r/s rad
ayu)vl = = = aywvl = = aymvl - T
At At 5s s

Ao t, €wg t, katapyeitat n F kat aokeitat povo n otabepn pomn tng duvaung F, pe
amotéAeopa o Oiokog va emBpaduveral pe otabepd pubpd. ITo XPOVIKO Oldotnua
t, —t, =15s, n ywviakn taxutnta tou diokou amd 30rad /s pndeviletatl. Apa,

rad
g Jutiad
SZ

Ao 30r/s
=—=—"—— = ‘a’ywv2
At 15 s

‘ U’ymv2
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B. To OlWdypappa ™G YWVIAKAG Taxutntag OE o4 rad/s)
oxéon pe to xpdvo divetal oto SMAave oxnud. 30

ok

5 20 t (s)

. O apBpog N twv meplotpowy divetat amd tn oxéon N = 2_0 , (1)
T

H ywviakn petatdémon A6 tou Oiokou tooutal aplBuntikd pe to €uBadov mou
mePIKAsieTal PpeTall TG YPAPIKAG TAPACTACNG TOU W-t Kal Tou afova Twv XpOvwy.

10+ 30

Aezsuﬁ.:( j-Srad+%15-30rad = AB=325rad

Avtikadiotwvtag otnyv (1) maipvoupe, N=162,5/1 MePIOTPOPEG.

A. Ta to xpoviko didotnpa amd 0 €wg t,, 0 BepeAddNG VOHOG TNG MNXavikAG yia tv
TEPLOTPOYN YpAPETal:

St=Ia,, = ER-ER=I-0_,, (2)

Yovl

MNa to xpoviko didotnua amd t, éwg t,, o BepeAdwdng vOpog TNG MNXavikng yla tyv

neplotpown ypdagetat: Xt=1I1-a = —-ER=I-a,,, (2)

yov2
Awaipwvtag tig (1), (2) katd péAn maipvoups:

_ |- _
F].R FZR _ yovl = 18 F2 :i — F2 :6N
FR  la -2

Yov2
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Acknon 13. m

H o@aipa Ttou OumAavol oxnpatog €xet  pala
m=60kg, aktiva R =1m kat to eumodio €xel UYog
h =0,4m. AcokoUpe oto YnAdteEPO onpEio TNG o@aipag K
epamntopevika opovta ouvapn pétpou F=400N n A
omoia Tapapével OlapKwG otabepn o€ Kateubuvon Kat ' Th
HETPO, HE OUVETEWM n o@aipa va umepmndd To — ’
gumodlo.

A. Na umoloyicete ™ pom adpdvelag Tng oaipac wg mpog tov opt{ovtio afova mou
OlEpXETal amod To onpeio A Kat ivat Kabetog oto emimedo TnG oeAidAG.

B. Tn Xpovikn otTiypn mou Bpiokovtal otnv i0la KATAaKOpU®o TO ONHEio A, TO KEVTPO
palag K tng ogaipag kat 1o onpeio egpappoyng tng duvaung F, va:

1. oxedldoete TIg OUVANELG TTOU akouvtal otn oaipa (va ayvonbei n otatikn TpiBn).

2. umoAoyioeTe TN ywvlakKn E€mMTAXUVON TG o@aipac w¢ mpog Tov dafova
TIEPLOTPOYPNC TTOU OLEPXETAL ATTO TO oNnpEio A.

3. UTMOAOYIOETE TN YWVIAKN TaxUTNTa TG oQaipag wg mpog Tov afova mePIOTPOPRS
mou OlEpXeTal amd To onpeio A.

Aivovtat g =10m/s? kat n pomr adpdvelag Ing opaipag wg mpog dfova mou TEpPVA amd

10 KéVTpo padag g I, =2mR?*/5.

Alon

A. H pomj adpdvelag 1tng oaipag wg mpog dfova mou OIEPXETAl amd To onpeio A
BploKkeTal pe epappoyn Tou BewpAHATog TwY TAPAAANAWY aSovwy.

I :IchrmRzzémR2+mR2 =1, =%mR2=§60kg-(1m)2:> |, =84kgm?

B.
A
1. Ot duvapelg mou ackouvtal oTnv o@aipa otav F
ta onupeia  AK,I Bpiokovtat otnv 0w R
Katakopugo eivat: £
’ ’ K ‘

e n optlovtia duvapn F, - ] o w

e TO Bdpog w, w N

e 1N KAaBetn SUvapn otnpEng N. ]‘h—

Tx
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2. Me epappoyn tou BepeAddn VOHOU TNG MNXavikng yla meplotpo@n yupw amo dafova
mou OLEpxXeTal amd 1o onpeio emagng A maipvoups:

2ty =1p-0,, =F-2R=1, -0, =

_F-2R _400N-2-1m 200 ..,

o 2 = (wav
I\ 84kgm

Yov

3. Me eg@appoyn Tou Bewpnpatog HETABOANG TNG KIVNTIKNG EVEPYELAG OTN OTPOWIKNA
kivnon peta&l twv duo BEcswy Taipvoupe:

Ko~ Ky =ZW= %IAQ)Z -0=W, +W,, (2)
W, =Fx =400N-0,8m = W, =320J

W, =U, -U, =-mgh=-60kg-10m /s*-0,4m = W, =-240]

Me avtikatdotaon otnv oxéon (2) maipvoups:

%IA(DZ—O:WF+WW :%84kgm2-032=320J—240J:>c0= /‘21—(1) r/s
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OEMA A

MpdBAnua 1.

H Aentr, opoyevig paBdog OA tou oxnuatog €xel pnkog L, pala M kat pmopei va
TIEPIOTPEPETAL OE KATAKOPUYO £TMEDO YUPw amo optlovtio akAovnto afova (apbpwon)
mou SlEpXETal amo 1o dkpo tng 0. Xto aAAo akpo A tng pdBdoou eival Ogpévo éva aBapeg
VAHa, oto dAAo dKpo Tou omoiou eival avaptnupévo, HEow TpoxaAiag aktivag R, €va

owpa X pafag m, = 0,145 kg .

To vApa eivalt kabeto otn paBdo OA oto dakpo tng A. H pdBdog, to cwpa X Kai n
tpoxalia 1oppomolv akivnta, pe tn paBdo va oxnuatilel ywvia ¢ =45° pe to optldvTio
odamedo. Na Bpeite:

a) TO PETPO TNG TAoNG T, TOU VAPATOG GTO onpEio A.
B) tn pala M tng paBdou.

Y) 1o Unkog L tng pdBdou, av n pomn adpdveldg tng wg mpog tov dova mou SEpxeTal
ané 1o onpeio O givat |, =15410-10* kgm?.

0) To pétpo tng OUvaung F mou aockei n dpbpwon otn pdBdo.
. . . m
Aivovtau: H emtaxuvon Baputntag g =10 —
S

Kat n pomn adpdvelag tng paBoou w¢ mpog afova mou OLEPXETAL ATO TO KEVIPO palag
1

, _ 2
givar g, _Eml
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AUon

a) ZTo oxnpa @aivovtal ot SUVAMELG TToU ackouvtadl otn pdBoo Kal 0To cwHa, Kadwg Kal
ot QUVAELG TTOU aoKoUV poTih oTnV TPoxaAia (wg mpog Tov dafovda tng):

Emeldn 1o owpa X 1copporei, 1oXUEL:

SE=0 = T,=w, = T,=mg = T,=5N

Emelon to vipa sivat aBapeg, EXoupe:

T,'=-T, = T,'=T, = T,'=\BN

Emeldon n tpoxalia woopporei, 1oxUel (wg mpog tov aova tng):
»t=0=T,"R =T1'-R:>T2'=Tl':>Tl'=\/§ N

Emelon to vipa sivat aBapeg, EXoupe:

T'=-T, > T'=T, > T,=5N
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B) Emeldn n paBdog 1oopportiel, 1oXUEL (wg PO Tov dfova mou diEpxetat amo to 0):
St=0=7%,+%,=0=1,=1,=1,=T,-L

To pETpo NG potng T, Tou Bapoug tng paBdou wg mPog Tov a§ova mou SIEPXETAL Ao TO
onpeio O divetal amo tov tuTO:

T, =W-d, 6mou d eival o poxAoBpaxiovag tou Bapoug W . loxuel ott:

L2
4

d=(0OK)-cuovp = d:%-cn)v45° = d=

Emopévwg:

LV2 5L2

1, =w-d = 1,=Mg-d = t,=M-10- —(SI) = —M—(SI)

Me avtikatdotaon otn oxéon t, =T, L €xoupe:

5L\/_ _ Bl = 2.5

M =—=Kg

52

T, =1,-L

w

252,
5\/_\/_ M =0, 2410 kg

Yy) H pomi} adpaveldg tng paBdou wg mpog tov dfova mou SlEpxetal amod to onpeio O kat
n pom adpdvelag tng paBoou wg mPog Aafova mou OLEPXETAlL amO To KEVIpo Mpalag
oxetiovtal pe To Bswpnua Steiner.
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LY 1., 1 1,
l(0)=|cm+M(5j = o= MU+, ML =g =M=

I__\/B-I(o) _ [3-15-/10-10*kgm?
M 0,2-+/10kg

= L =0,15m

0) AvaAuoupe tv 'T'l og OUO OUVIOTWOEG: Hia Katakopupn Kat pia optdovtia, Omwg €XEL
avaAubsi kat n F. Emeidn n 'T'l glval kabetn otn paBdo kat n 'T'ly glvat katakopuen, n

ywvia mou oxnpatilouv Ba sivat ion pe t™ ywvia ¢ mou oxnpatilel n paBdog pe v
opllovTia dleubuvon (OTwG paivetal 6To oxnua).

Emeidn n paBdoc 1oopportei, 1oXUEL:

SF.=0 = F =T, = F=Tnup = F =

>F=0 = F+T,=w = F,=Mg-Touvep =

Fy=2J1_ON—J§-§N = Fy=§«/1_0N

Me xprion tou NuBayopsiou OswpPAUATOC EXOUHE:

2 2
FF=F’+F’ = FZ:(@NJ +{@N]

2

FZZ(%“L%JNZ = F?2=25N* = F=5N
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MpoBAnua 2.

Aemt opoyevAg Kal oomaxng paBdog BA pe pnkog L =0, 63 M kat pala M=5Kkg
looppormei oe oplldvtia Béon, OMwg aiveral oto oxipa. Xto onpeio tng O umdapxel
akAovntn opilovtia apbpwon yUupw amd tnv omoia n pdBoog pmopel va mePLOTPEPETAL
OTO KATaKopuo emimedo Xwpig TPBEG, evw oto onueio I UTAPXEL OTEPEWHEVO
apeAnTéwy Olactdcewy o@alpidio pagag m,. H amdotacn (FO) eivat ion pe 30Cm, evw

n améotaon (OM) eivat ion pe 10cm, 6mou M eivat To péco tng paBdoou BA.

B
r oM
BL_O () e 1A
M
A

a) Na umoAoyioete Tn pala m, .

B) Evw TO cuotnua Bpioketal os 1ooppomia mPooKoAAdue oto onpeio M onpelakn pala
65 . . . , . .

m, =®kg HE ouvémela n pdaBdoog umo Tnv emidpaon TG Baputntag va mepLoTpaPEi

Xwpic TPIBEC YUpw amod to onpeio O.

Na umoAoyioete:

B1) Tn pom adpAveldag TOU CUCTAHATOG WG TPOG TOV ASova TEPLOTPOPNG TTOU OLEPXETAl
amo to onyeio O.

B2) Tn ywVvlakn €mMTAXUVON TOU cuotnpatog paBdou-palwy otnv opllovtia BEon apEcwe
HETA TNV TTPOOKOAANCN TNG palag m, .

B3) Tn otpowopun cuctipatog paBdou-palwy otnv Katakdpupn Bon.
Aivovtat: n pomn adpavelag tng paBdou wg mpog afova mou OLEPXETAL ATO TO KEVIPO
1 m
Glagtng | =—ML?, g=10—
Hagag tng o, 1 9 &
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Auon

a) Ot duvdapelg Tou ackoUv PoTI 0To cUcTnHa paBdoog - o@atpidlo eivat ot €EAG:
10 Bdpog W tng pdBdoou, Tou ackei tn pomn T.

10 Bapog W, Ttou caipidiou, TTOU ACKEL TN POTIN T, .

Ot KateUBUVOELG TWV POTIWYV Paivovtal 6To OXAHA:

—

:‘QT
+)
OF
r 0
B ) ()

—ts| =
=

L J

Wy

Ma ™ oTpo@IKn oopporTria TG paBdou LoXUEL:

Sio =0=7%,+%, =0 (1)

Ta p€tpa Twv pomwy Twv OUVAUEWY eivatl:

1=w-(OM) = 1=Mg-(OM) = 1=50N-10"m = t=5Nm

1, =w,-(IM0) = 1=mg-(M0) = 1,=m-10m/s*-3-10"m = 1,=m,-3(SI)

Me avtikatdotaon otnv (1) €XOUME:

- 5
t1=0 = 1,=1 = m-03=05 = mlzgkg

B1) MNa ™ pomn adpdAvelag TOU GUCTAHATOC WG TTPOG ToV dEova TEPLOTPOPNGS TOU LOXUEL:
IZYZT(O) = IPaBS(O) + ml(OF)Z + mz(OM)2 (2)
Emeion o afovag meplotpo@ng ivat mapdAAnAog o€ optlovtio afova mou SLEPXETAL ATO

T0 KEVTpo palag, Ba xpnolgomoljcoupe To Bewpnua Steiner ylia va umoAoyiGOUPE TN
potn adpavelag tng paBdou wg mpog tov dSova meplotpo@ng tng O:
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1
IPa[}S(O):Icm+M'(OM)2 = |=E|\/|L2+M-(OM)2 =

1
lpopsoy = [E-Skg -(0,6+/3m)? +5kg - (O,lm)z} = lpyps0) = 0,5 kgm®
Me avtikatdotaon otn oxéon (2) maipvoups:

5 65
lsrsrio) = Vpagscoy + m, (OT")? +m, (OM)? = 0,5kgm’® +§ kg - (0,3m)? +®kg -(0,1m)* =

65
IZYZT(O) = @ kgm2

B2) Na tov umoAoylopd tng emrtdxuvong tng paBdou otnv opiloviia Béon, 6a
Xpnotpgomoooupe to OgpeAtwdn Nopo tng Ztpo@ikig Kivnong. Ot potmég tou Bapoug W
NG paBdou kat tou Bapog W, tou oaipidiou aAAnAoavaipouvial, omdte N YwVIdKQ

EMTAXUVON TOU CUCTNHATOG Ba o@eiAetal povo otn pomn Tou Bapougw,

65 m
—Kkg-10—--0,2m
2 )
q -2t _mgOM) 99 s L g _qrd
Y | | Y 65 ) Y SZ
©) ©) —kgm
99

H kateuBuveon tng emrtdxuvong sivat opgoppoTn Je TNy Kateubuvon TG GUVOAIKAG POTIAG,
n omoia @aivetal oto oxnyua:

.fj>:<_f

B| ©) ! |A

B3) H otpowopun tou cuctipatog Ba Bpebei amd tn oxéon L=1o (3)

Ma tnv elpeon TOU HETPOU TNG YWVIAKNG TaxUTNTAG « OTNV KAtakopuyn Béon Oa
XPNOIHOTIOINCOUKE TN OlaTAPNon TNG MNXAVIKAG E€VEPYElAg Taipvovtag wg emimedo
UNOEVIKAG OUVAMIKNG €VEPYElAC TO emimedo mou OEPXETAL aAmO TNV TEAIKN B£on Tou
Kévtpou palag tng paBdou.
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apy

65 m

2—kg-10—--0,1Im
1 2m.g-(OM 2 7
m,g(OM) = IZYZT(O)O‘)Z =0’ = 9 ) - 65
2 IZYZT(O) i kgm2
99

Me avtikatdotaon otn oxéon (3) maipvoupe:

L=lo = Lzﬁkgmz-«ﬁ@ = Lzﬁkgmzls
99 S 99

:@:ﬁ$

1
U + K apy = Ursk + Krek = (ml + m2 + M)g(OM) + 0 = mlg[(OM) + (OF)] + E IZYZT(O)(’O2 =

H kateuBuvon tng oOTPOWOopHNG €ival opoppomn HE TNV KATeUBuvon TNG YWVIAKAG

TaxUTnTag Kal gpaivetal o6To oxnua:

| @
—

=]
©
>

|
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MpoBAnua 3.

O tpox6g Tou oxnuartog éxel aktiva R=0,1m kat otpépetat ylpw amd opildvtio
kgm?
S
paBdog AOB tou oxnuatog €xet unkog d =0,4 m, sivat aBapig Kal Pmopei va otpEpetat

otabepo afova mou BIEPXETAL ATTO TO KEVTPO TOU HE GTpoPopun pETpou L, =20 .H

YUpw amd opildvtio otabepd afova mou mepvda amd 1o onpeio O Kat eivat mapaAAnAog
otov d§ova mePLoTPOWPNG Tou TPoxou. Tn xpovikn ottypn t, =0 aokeital oto akpo B tng
pdaBoou katakdpupn duvapn pétpou F=400 N pe amotéAeopa n pdBdoog va e@dantetal
oToV TPOoxd oto AKpo TG A. H pdBdog coppotei optovTid, eV 0 TPOXOS, Adyw TPIBWY
OTO onueio ema@ng pe t pabdo, emBpaduvetal Kal TEAKA otapatd. H tpiBi oAicbnong
TToU aokei n paBdog oTov TPox0, 060 auTOg TEPIOTPEPETAL, Exel pETpo T, =10 N .

/"\I

Ko

Na Bpeite:

a) Tnv amdéotaon (AO).

. . . . . dL . .
B) To pETpo TOoU pUBHOU PETABOANG TNG OTPOYOPUNG TOU TPOXOU, e Kata tn OlapKela

NG OTPOYIKNAG TOU Kivnong.

. . . . . dK .
Y) To puBuo petaBoAng tng KIVNTIKNG EVEPYELAG TOU TPOXOU, E’ TN OTLyHn TOou TO
HETPO TNG YWVIAKNG TOU TaxXUTNTag £ival To Piod amod to apXiKo.
0) Tn xpovikn ottypgn t; Katd tnv omoia o TPOXOG aKVNTOTOLEITal KaBwg Kat T pEon

1oxu ‘PH‘ NG POTIAG TTOU TOV AKLVNTOTIOINGE (0€ amoAuTn TIn).

Aivovtat: H potj adpdvelag Tou tpoxol w¢ Tpog Tov afova meplotpo@rig tou | =2 kgm?
Kal 0 cuVTeAEOTAG TPIBNG 0AioBnong petafu tpoxou Kat tng pdBdou n=0,1.
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Auon

a) H tpBn oAicBnong mou ackei n paBdog AOB otov Tpox0, 0G0 AUTOG TEPLOTPEWETAL,
diverat amo tov tumo T, =pN, 6mou N n kaBetn 6Uvapn emagng mou ackei n pabBdog
AOB otov Tpox0. Me emiAuon wg mpog N Kat avtikatdotaocn £XOUpE

T, _10N
n 0,1

= N=100N

Ané tov 3° Nopo Newton, n kdbetn duvaun emagng mou ackei n paBdog AOB otov Tpoxo
€Xel (00 pETPO Pe TNV KABeTn SUvapn smagng N’ mou ackel o Tpoxog otn pdBdo AOB
(BA. to mapakdtw oxnpa). Emopévwe: N'=100 N

Ot duvapelg mou ackouv por otn paBdo AOB eivatl ot €€AG:

—

n Katakopuen duvaun F, mou aockei tn pomn T

n Kabstn dUvapn emagng N’ mou aokei o TpOXOG otn paBdo AOB, mou ackei tn potn T,.

Ot KaTeUBUVOELG TWV POTIWY Paivovtal 6To oXAHA:

®*_f
Ok
A 9] B
O
— 1I"I_:.
N' v

Ma va woopporei n pdBdog AOB ot optovtia BEon, TPEMEL va IOXUEL:

21=0 (wg mpog to onpeio O) (1)

©¢toupe (AO)=X.

Ta p€Tpa TwV pomwy Twv OUVAPEWY eivatl:

1=F-(OB) = 1=400-(0,4-x) (SI)= t=160-400x (SI)
7, =N"-x = 1, =100x(SI)

Me avtikatdotaon otn oxéon (1) €Xoupe:

>i=0 = 1=t = 160-400x=100x = 500x=160 = (AO)=0,32m
99



B) To pétpo tou PuUBHOU PETABOANG TNG OTPOWOPHNG TOU TPOXOU Katd tn OldpKELd TNG
OTPOWIKNG TOU Kivnong tooutal PE TO METPO TNG CUVOALIKNG POTING TIOU AOKE(TAl OTov

dL
) — =21 (2
TPOXO at T (2)

H pdvn O6Uvapn mou aockei pomn otov Tpoxo eival n tPBn oAicbnong, n omoia sivat
otabepn. H katelBuvon tng pomng paivetal 6To oxnpd.

T2

©®

—

To PETPO TNG POTIAG TNG TPIBAG OAlcONONG sivat:
1,=T,-R=10N-0Im = 1,=1Nm
Me avtikatdotaon otn oxéon (2) £XOUpE:

2
d—L=Zr=rz = d—L=1kgr2n
dt dt s

Y) O pubpog petaBoAng TN KIVNTIKAG evEpyelag Sivetal amo tov Tumo:

dK dw.

= Fovre (3)

dt dt

To pETPO TNG APXIKAG YWVIAKAG TaxutnTtag wo Bpioketat amod tov tumo: L, =1-o,. Me

avTIKATAoTaon €XOULE:
L, 20kgm?®/s rad

cooz—oz—g — = 0,=10—
I 2kgm S

Emopévwg, otav To PETPO TNG YWVIAKNAG TaxXUutnTtag eival To pioo amd 1o apxiko Oa eivat:
rad

wo=5—.
S

Me avtikatdotaon otn oxéon (3) £XOUpE:
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K _iNm.sfd o K _g)
dt S dt S

d) Tn xpovikn ottypn t; Katd tnv omoia o Tpoxog aktvntomoleital 6a oxvel L, =0.

2
Emedn aL =1 kgrzn =otal. éxoupe (SI):
dt S
-L
ALy ] N
At t,—0 t,

H péon woxug ‘P“‘ NG POTING TTOU AKLYNTOTOINCE TOV TPOXO (o€ amoAutn Tiun) divetal amo

, 0mou W 10 £pyo TG pOTNG TTOU AKLVYNTOTIOINOE TOV TPOXO.

Tov tumo: ‘P ‘:
H t
1

Amé 10 Oewpnpa ‘Epyou - Evépyelag, yua tn oTpo@iki Kivnon av BE00UpE wg apxikn Tn
ottypn t, =0 kat wg teAkn ™ ottypn t, =20, €xoupe:

Ky Ky, =W = 0-lo7=W = W--1i0’ = w=-100J
2 2

Me avtikatdotaon otn ox£on ‘Pu‘ = t_ EXOUE:
1
w 100J
‘PH‘ZK = ‘PH‘Z 20s = ‘PH‘:5W
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MpoBAnua 4.

H tpoxaAia X tou OXAMATOC UTOPEL va TePLOTPEPETAl YUpw amd opllOviio akAGVNTO
afova mou OLEPXETaAl amd To KEVIPO TNG KAl €ival KABetog oto emimedo tng. H pomn
adpdvelag g tpoxaliag wg mpog Tov dfova tng, sivat | =0,01kgm’ kat n aktiva tng
givat R=0,1m. MNipw amd tnv tpoxaAia gival TUALYPEVO TTOAAEG POPEG AeTTO aBapég
KAl pn €Ktato vApa, to omoio dev oAoBaivel mavw otnv tpoxaAia. Xtn pia akpn tou
VAHatog £xel avaptnBei to cwpa X;. Xtnv dAAn Aakpn Tou vApAtog €xel mpoodedei To
owpa X,, to omoio Bpioketal mavw oe Acio optlovtio emimedo. To cUCTNUA OOPPOTIEL

akivnto pe TN Bonbeia 10avikol eAatnpiou otabepdg k=100—, oto omoio éxel
m

mPocdeDel 0TO €va AKPO TOU TO CwHA X; Kal To AAAO AKPOo TOU 0€ AKAOVNTO otnplypa. Ta
owpata X, Kat X; éxouv pala m=1Kkg to kabéva.

>, K

2y

a) Na Bpebei to pétpo tng dUvaung F, mou ackei to eAatiplo oto ocwpa X, , 6Tav T
oUoTNUA LoOPPOTTEL.

B) Tn xpovikn ottypny t, =0 k6Boupe To VApaA oTO oNpEio TOU CUVOEEL TO CWHA X; HE TNV

TpoxaAia, pe amotéAeopa n TPoxaAia va EEKIVACEL va TEPIOTPEPETAL Kal To ocUoTnua
eEAATAPLO - X, va EEKIVNOEL ATTAR APHOVIKA TAAAVTwWON.

Na Bpeite:
B1) To pETPO TNG YWVIAKAG EMTAXUVONG &, TNG TPOXAAIA.
B2) Mooco £xel kateBel To owpa Xy amd Tn Xpovikn ottypn t, =0 pExpL Tn XpovikA oTypn

t, Katd tnv omoia To HETPO TNG YWVIAKNAG TAXUTNTAG TNG TPOXAAIAG YiveTal aplOpuntika

{00 PE TN YWVIAKA ouxvotnTa TG AamANG APHOVIKAG TAAAVIWONG TOU OCUCTAHATOC
eAatnplo - ;.
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. , . , . dK . .
B3) To puBuo petaBoAnG TNG KIVNTIKNG EVEPYELAG TNG TPOXAALAG E TN XPOVIKIN GTLYHN

t, omwg autn kabopiletal 6To MPONYOUHEVO EPWTNHA.

, m
Aivetai: g=10— .
S

Auon

a) Zxedladoupe TIg QUVAKELG TTOU ACKOUVTAL OTA CWHATA Kal 6TV TpoxaAia:

210 oxnpa aivovtal ot GUVAHELG TTOU AoKOoUVTal OTO X4:

n dUvapn W eivat To Bapog Tou cwuatog,

n duvapn 'T'l aokeital amo To Katakopuo vhua.

Emiong @aivovtal ot duvapelg mou ackouvtal 6To X;:

n duvapn Ek aokeital amod to eAatnplo,

n duvapn 'T'2 aokeitat amo to oplldvtio vApa.

2NV TpoxaAia X €xouv oxedlaoTel ot QUVAELG TTOU aoKoUV poTn:

n duvapn T,' ackeital amo To KATAKOPUYPO VAN,

n éuvaun T,' ackeitat amod To optdOVTIo VNpa.

=, = 25 - k
G2 L 100000

z b +

|
R
W

Ma tnv 1oopporia Tou X; EXOUHE:
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3F=0 = T,=w = T,=mg = T,=10N
Emelon to vipa sivat aBapég toxueL:

T,'=T,=10N

Ma tnv 1ooppotia tng TPoxaAiag X EXOUpE:

%i=0 = T,'R=T,'R = T,'=T,'=10N
Emeldn to vipa sivat aBapeg toxueL:
T,'=T,=10N

Ma tnv 1oopporia Tou X; EXOUHE:

*F,=0 = F,=T, = F,=10N

B1) MOAIC KOWOUHE TO VAHA, N TPoxaAia Oa EEKIVACEL va TEPIOTPEPETAL HE YWVIAKNA
gmraxuvon &, Kat to Z; va KateBaivel pe emrdxuvon 6. XTO OXNpa @aivoviat ot

OUVAYELG TTOU acKouvTal 6To X; KAl n OUvapn mou acKei pomn otnv TpoxaAia.

b

O

TA

!
w
MNa ™ peTagopikn Kivnon tou X, 1oxuel n OgpeAiwdng E€icwon tng Mnxavikng:
F=ma = w-T=ma = T=mg-moa (1)

Ma tn otpo@ikn Kivnon tng TpoxaAiag X toxvel 0 OgpeAwdng NOpog tng Mnxaviking ya
TN OTPOYIKNA Kivnon

Zeray = T'R:Iay = TR=IaY
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Kat e avtikataotaon ¢ T amo tn oxéon (1) maipvoupe:

(mg—-ma)R=Ia, = mgR-mRa=Ia, (2)

Emeidn to vipa dev oAcbaivel mavw otnv tpoxaAia, n emrpoxia emraxuvon a.R twv

ONUEIWV TNG TIEPIPEPELAG TNG Eival (0N KATA PETPO HE TNV EMTAXUVON o Tou It ao=a R.
Me avtikatdotaon otnyv (2) €Xoupe:

mgR
[+mR?

mgR-mRa=Ia, = mgR-mR% =la, = a =

1kg-10m/s*-0,1m rad
a, = > > = = 50 —
0,01kgm® +1kg(0,1m)

B2) MOAIg Kc')Lpoups TO VAHA, TO X; €KTEAEl aAmMAR APHOVIKA TAAAVIWON HE YWVIAKA

1OON / m rad
ouUXvVOTNTA ® = =10 —
s, k

20 R

Waxvoupe mooo Ba £xel KATEBEL TO ocwpa X, OTAV N TPOXAAIA TEPICTPEPETAL PE YWVIAKN

bt

) rad , . , , , .
taxutnta o =10 —. Eme1dn 1o vipa oev oAlebaivel mavw otnv TpoxaAia, To cwya X; 6a
S

éxel KatéBel katd h mou eival oo pe 1o PAKOG As TOu oxowvioU ToU EETUAIXTNKE,
h=As=R6

Egpappoloupe 10 Oewpnua ‘Epyou - Evépyelag yua tnv meEPLOTPOPH TNG TPOXAAIAC.

Oewpolpe wg apxikn Béon tn BEon otnv omoia BpioKeTAl TO CWHA TN XPOVIKA OTIYHA
t, =0 kat wg teAKN TN BEON yla TV OToid TO PETPO TNG YWVIAKNG TAXUTNTAG TNG

. ] rad . , . , ,
TpoxaAiag yivetat ®=10— To povadiko £pyo €ival autod tng Taong Tou VApaAtog .Me
S

Bdon Ta mapamavw €XOUpE:

K, K, =W, = ;m _0=T'R-6 :»; _Th 3)

. . . rad . .
To T' Bpioketal pe aviikaractaon tng TpNg a, =50 —- otn oxéon TR =la, , éxoupe:
S
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rad

T-O,lm=0,01kgm2-50—2 T=T'=5N.
S

Me avtikatdotaon otn oxéon (3) maipvoupe

rad

%-0,0lkgmz (10-=)°=5N-h = h=01m
S

. . . , . dK . .
B3) O pubpog peTaBoAng TNG KIVNTIKAG EVEPYELAG TNG TPOXaAiag 'y TN XPOVIKA OTLYHN

. . . dK . .
tl OlveTal amo tov Tumo: E =2T-®. Me aviikataotaon, EXOUHE:

K osro = Erre = Kisnomio?d o K g)
dt dt dt S dt S
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MpoBAnua 5.

Mia cupmayng opoyevig o@aipa palac m=0,7 kg kat aktivag r , agnverat amno to
onpeio A evog mAdylou smmédou ou oxnpatilel ywvia ¢ pe to opildvtio dansdo. To
onpeio A Bpioketat oe Upog H=84cm amd to opilovtio damedo. H o@aipa kabwg
KATEPXETAL KUALOPEVN OlEpxetal amd ta onpeia B kat ' mou améxouv amd to onpeio A
Katakopuen amootaon h; kat h, avtictowxa, pe h, =4h,. MOAg n caipa prdcel otn
Bdon tou mMAaylou emmédou, PTaivel 6 KUKALIKA otepavn aktivag R =28cm . H ocpaipa
KUALOHEVN EVTOC TNG KUKALKNG OTEWAVNG EKTEAEL avaKUKAwoN.

]

a) Na Bpeite 10 HETPO TNG £MTAXUVONG TOU KEVTIPOU palag, o, , TNG opaipag Katd tnv
kivnon tng oto mAdylo emimedo.

B) Na Bpeite 10 AdYo TwV PETPpWY % TWV CTPOYOPHWY TNG o@aipag otig Boelg B kat I
r

Y) Na Bpeite to pETpo TNG TAXUTNTAG TOU KEVIPOU PAlag TNG o@aipdg v, OTO AVWTIEPO
onpEio TNG oTeEWavng (onpeio A oto oxnua).

0) Na Bpeite 1o pétpo Tng SUvaung N mou OéxeTal n o@aipa amo tn oTe@Avn 6To onUEio
A.

Aivovtat: H pomn adpdvelag tng oaipag wg mpog dfova mou OEPXETAL ATIO TO KEVIPO

. 2 A , , , . . .
palag tne: |, :gmrz, Nue=0,7. H aktiva tng oaipag r eivat MoAU PIKpR O OXEon

, , m
He tnv aktiva R g otepdvng, g =10 —,
S
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Auon
a) Zxeoladoupe Tig SUVAELG TTOU aokouvtal oTn o@aipda.

210 oxnua (a) @aivovral ot SUVAPELC TTOU AcKoUvVTdl 6T o@aipa KAabwg KATEPXETAL OTO
mAdQylo emimedo. Xto oxnpa (B) £xel avaAubei to Bapog W o€ U0 OUVICTWOEG:

(a) (B)
Ma ™ YeTagopiki Kivnon tng o@aipag toxvel n OspeAiwdng EEicwon thg Mnxaviking:

>F =ma, = W, -T_=ma

X oT cm

= T, =mgnue—ma,, (1)

Ma ™ oTpo@IKn Kivnon Tng oaipag 1oxvel o OgpeAtwong Nopog tng Ztpogiking Kivnong:

b ot

M=ld, = T -rzémrzay = Tngmray

Emeidn n ogaipa katépxetat KUuAlOgevn o, =a., OmOTE n TEAeUTaia oxEon

Y

, 2
yivetat T = 5 mo,, (2)

Me avtikatdotaon tng (2) otnv (1) €XOUpE:

Tcr:mgnuq)_macm = %ma‘cm—i_macm:mgnu@ = %acm:gn“q) =
OLcm:§.1omz.o,7 = o, =52
7 S S

B) MNa to Adyo Le TwV OUO GTPOYOPHWV LOXUEL:
r

L _log  Le_ o (3)
L. lop L, o
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Ta oz, o 6a BpeBouv amod tn datipnon tng Mnxavikng Evépyelag petagu tng B€ong A
Kal Twv Bsoswv B, I avtiotowxa. Emedn n o@aipa katepxetat KUAOpevn (v, =r), n
KLVNTIKA TNG EVEPYELQ PTTOPEL va ypa@Tel wg €ENG:

Kzimocszrllco2 = K=£(mr2m2+gmr2m2) = Kzlm(r2w2+gr2mz) =
2 2 2 5 2 5

7 7
K=—mr’o’ n K=—mvu_2 (4), (5
10 n 10 MVen (4), (5)

A6 Tn dlatApNoN TNG PNXAVIKAG eVEPYELAg PeTalU twv BEcswv A Kal B kal ypagovtag
TNV KIVNTIKA EVEPYELA PE TN HOPPN TNG oXEong (4) €xoupe (emimedo PNOEVIKAG QUVAUIKAG
EVEPYELAG AUTO TToU OLEPXETAL amd To onpeio B):

UB+KB:UA+KA:>O+%mr2(oé:mgh1 = mé:—o%hl mB:% “%hl

Amd tn dlatApNnon TNG PNXAVIKAG eVEPYELAG HETAEU Twv BEoswv A kal I €éxoupe (emimedo
HNOEVIKAG OUVAMIKNAG EVEPYELAC AUTO TToU OLEPXETAL amo To onyeio IN):

7 10 g 1 |10g
U +K.=U, +K, :>O+Emr2co§ =mgh, = o :7r_2h2 =op = Th2
Me avtikatdotaon otn oxéon (3) maipvoupe:
10g
\/ L b f Lt
L, h, -2

L (Dr 1 élog

Y) Epappdloupe tn datipnon tng Mnxavikng evépyelag, BEToviag wg apxikn tn 0éon A
Kal w¢ TeAKA TN B€on A. AauBdavovtag umown OtTL r<<R Kal ypd@oviag tnv KIvNTIKN
EVEPYELA PE TN Hop®n TG oxéong (5), EXOUpE:

U, +K, =U, +K, = mg2R +%mo§m =mgH+0 =v,, = /?g(H—ZR) =

\/— 102 (0,84m—0,56m) = v 130028— o, =20

0) H o@aipa @tavovtac oto avwtepo onpeio A NG KUKAIKAG Oladpopng, OExetat
OUVIOTAPEVN (KEVIPOHOAO) dUvapn otnv Katakopugn dleubuvon:
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mv,,’

KEVTP ) = R

SF (=

=21 >

s

Ou duvapelg mou ackouvtal otn oaipa oto onpeio A gival to Bapog tng W Kat n dUvapn

amo t otepavn N. Me avtikatdotaon EXoupe:

2 2 2
mou mg = 0,7kg-(2m/s)

mg+N="Pem N _ —0,7kg-10m/s? =
R R 0,28m

N =3N
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MpdBAnua 6.

H opoyeviig paBdog OA tou oxnuatog éxet pala M=4Kkg kat pnkog L=2m. H paBdog
loopportei og optovtia Béon pe Tn Bonbela apbpwong oto dkpo O Kat VAPATOg Tou givat
Ocpévo oto akpo A Kat oxnuartilel ywvia 30° pe tn pddBo, OMWCE @aivetal 6To oxXnud.
Ao éva onpeio T tng pdBoou €xel Oebel péow aBapoug oxowviou éva ylo-ylo palag
m =12 Kg, o kKUAtvdpog tou omoiou £xet aktiva R =0,1m. To ylo-ylo eAsuBepwvetal Kat
KATEPXETAL OlAypAPOVTAG KATAKOPUPN TPOXLA, XwpPIg TTOTE To oxotvi va yYAlotpd. Kabwg
TO Y10-Yl0 Katépxetal To vApa AB aokei otn paBdo duvapn pétpou T =100 N. Na Bpeite:

a) TO HETPO TNG EMTAXUVONG 0., TOU KEVTPOU palag K tou ylo-yto.

B) to HETPO TOU PUBHOU PETABOANG TNG OTPOYOPHNG TOU YIO-YIO WG TPOG ToV EAEUBEPO
agova mePLOTPOPNG TOU, TToU TTEPVA amd To KEVTPO Tou K.

Y) tTnv amoéoctaocn (Or).

) tn dUvaun F mou aockei n dpBpwon otn paBdo (PETPO Kal SlelBuvon wC TPOC TOV
opllovtio aova).

Aivovtat: H pomr) adpdvelag Tou ylo-ylo wg mpog Tov eAsUBepo dova TEPLOTPOPNG TOU

cm

1 m
| =-mR?, g=10—
2 g s?
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Auon

a) Zxedlaloupe TG QUVAKELG TTOU AoKoUVTal OTO YLO-YLO:

E@pappoloupe tn OspeAiwdn E€icwon tng Mnxavikng yla t HETAQOPLIKA Kivnon Tou ylo-
ylo:

K =ma, = w;-T,'=moa, (@
Epappoloupe to OpeAiwdn NOpo tTng MNXavikng yla tn oTPo@IKn Kivnon Tou Ylo-Y1o:

Yr=I,a = Tl'-RzémRzay = Tl'=%mRaY 2)

Emeldon to vAapa dev oAloBaivel Tavw OTO Ylo-Ylo, TO TOEO dS KATA TO OTOI0 €XEL OTPAYEI
N TEPLPEPELA Tou o€ Xpovo dt, Oa eival ico pe v amdotacn dy katd tnv omoia €xel
EeTUAIXOsl To VP, dpa Kal ico pe tnv andotaon dy katd tnv omoia £xet KATEBEL TO yio-
ylo. Emopévwg:

dy=ds=do-R =

dy s d0 o ool
dt dt dt
dv do

L=—R = ao,=a R
dt dt !

AvtikaBiotwvtag  oxéon o, =a,-R otn oxéon (2) £xoupe:

Tl'zlmoc

5 Meter (3)

Me avtikatdotaon otn oxéon (1) tng T,' amoé tn oxéon (3) €xoupe:
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3 2 20 m
2

1
WS ——mna = macm = _macm = mg = Otcm :—g — acm :? S

cm

B) O puBpOg PETABOANG TNG OTPOWOPHNG LooUTAl HE TN GUVOALKN POTIN TTOU ACKEITAl OTO
ylo-yto. Emeidn 1o Bapog ackeital otov eAeUBepo dova MEPLOTPOPNG, HOVO N TAon TOU
VAHATOG AOKEL POTIA OTO Y1O-YL0:

a5 o d—Lle'-R (4)
dt dt

To pétpo tng T," umoAoyiletat amo tn oxéon (3) Pe aviikatdotaon Tou o, .

‘Exoupe T1'=%12k9'?sm2 = T,'=40N

Me avtikatdotaon otn oxéon (4) maipvoupe

2
a_son.0am = db_gkom
dt dt S
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Y) Zxedldloupe Tig SUVAELG TTOU ackouvtal otn pdBdo.

S AP e S AL S A

And Tnv avdAuon tng Taong Tou VAPATOG T EXOUME:

B3

TX=T~GUV(P = TX=1OON'7 = TX:50\/§N

1
T,=T-nue = Ty=100N-E = T,=50N

Emeidn n paBdog .ooppoteil, 1oXUeL OTL: 2T =0. Maipvovtag pomég wg mpog to onpeio O,
EXOUpE:

21=0 = 1,4+, =17, = Wp-%+Tl-(OF)=Ty-L ©)

To petpo tou Bapoug tng paBdou eivar: w, =Mg=w_=40N

To pétpo tng T; ival (010 pe to pETPo TNG T4 , OMOTE pPE avtikataotaon otn oxéon (5)
Taipvoupe:

40N§m+40N-(OP)=50N-2m:> (OI)=15m

0) Emeidn n pdBdog l.oopporei, 1oxUEL OTL:
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SE=0 = F-T,=0 = F =5043N

Zlfy -0 = F+T,-w, -T,=0 = F +50N-40N-40N=0 = F,=30N
A6 to MNubayopelo Oswpnpa EXOUE:

F=JRZ+F? = F=\B4ON = F=20J2IN

Ma t dtevbuvon g duvapng F utroAoyiloupe TNV €0 :

B3

0 i 0
epf=— = =—
oY= 800 =—

X
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MpoBAnua 7.

H Aemt opoyevig dokOg AB Tou OXAHATOG HRKOUG L=7,52 m kat palac M=20kg
akoupTd o Asio katakdpugo toixo OB Kkal looppotei oxnuatilovrag ywvia ¢=45" pe
10 opilovtio damedo. ‘Evag opoyevig, Aemtdg diokog palag m=1Kg kat aktivag R
KUAieTal (xwpig va oAloBaivel) katd prkog tng dokou mpog to dkpo B, umod tnv emidpaocn

ouvapng pétpou F= 2042 N , TApAAANANG otn 60KO, OTIWGE PAIVETAL OTO OXAKA.

Na Bpeite:

a) To HETPO TNG EMTAXUVONG ., TOU KEVTPOU pdalag tou diokou.
B) To pETPO TNG TAXUTNTAG TOU KEVIPOU HAlag v, Tou 6iCKOU Tn OTLYHN TTOU QPTAVEL OTO
avwtePo onpeio B tg dokou, av o diokog Eekivnoe va Kiveitat amd tn Bdon A xwpig

taxitnta.

Y) To pétpo kat tn dleubuvon tng SUvapng A Tiou aokei o diokog otn paBdo.

0) Tov EAAXIOTO GUVTEAEOTH OPLAKNG OTATIKAG TPIBNG PETAEU GoKOoU Kal Oamédou wWOTE O
0ioKOG va (pTacel oTto AKpPo B tng dokou, xwpig n doKog va oAlobnoel oto ddmedo.

, . . . . . 1
Aivovtat: H pomn adpavelag tou diokou wg TPog To KEvpo palag tou |, =EmR2,

m
g=105—2
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Auon

a) Zxedlaloupe Tig SUVANELG TTOU ackouvtal 6To OioKO.

Ma TG cuVIcTWoEG W, Kal W, Tou BApoug Tou GioKOU £XOUHE:

W, =wnue = W, =mgnud’® = w,=5J2N

W, =Wouvp = W, = mgcmv450 = w,= 5\/5 N

Epappoloupe tn OgpeAiwdn Nopo tTng MNXavikng yla tn HETAQopLKn Kivnon tou diokou:
>F =ma, = F-w, -T,=ma, (1)

Epappoloupe 10 OgpeAiwndn NOpo tng Mnxavikng yla tn oTpo@Ikn Kivnon tou 0ioKou wg
TPOG Tov €AsUBepo Afova TePLOTPOPNG ToU OLEPXETAL ATd TO KEVIPO TOU Kal eival
KABetog oTo £mimedd Tou:

sr=lga, = TS-RzlmRza = TszlmRa 2)
2 ! 2 !

Emeidr o diokog ekteAel KUAON (xwpig oAioBnon) woxvet: o, =a, R

Me avtikatdotaon tng TeAsutaiag oxéong otn oxéon (2) MPOKUTITEL

T, =—ma, (3)

Me avtikatdotaon otn oxéon (1) Twv F, T, kat W, umoAoyi{oupe to o, .
F—w, —T, =ma,, = 208/2 N-52 N—%macm =ma,, = 15,2 N =gmoccm =

ooy =102 sz
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B) O diokog avépxetal Pe otabepn EMTAXUVON, APA Ol £EICWOELG TNG KIVNHATIKAG yld Tn
HETAQOPIKA Kivnon ypdpovtat:

1

Ve = O(‘cmt' L= EO(‘cmt2

AUvovtag v TPWTIN OXEon wg TPOG TO XPOVo Kal avilkadiotwvtag otnv OeUtepn

2 2
maipvoupe: L= %acm (UﬂJ =L= 20& = U, =+/2L0,

a‘cm acm

Me avtikatdotaon twv L, a , Bpiokoupe:

Vg =\/2~7,5\/§m-10\/§m2 - v, =10y3 2
S S

Y) O diokog aokei otn 6okO Tig duvapelg T.' kat N'. H T.' €xel 6o pEtpo pe TNV

T, (dpdon - avtidpaocn) katn N' pe tnv N (emiong 6pdon-avtidpaon).

Amoé tn oxéon (3) e avtikaraotaon umoAoyifoupe TNV T, , €XOUpE:

T =%macm :%1kg-1o\/§m2 — T, =52N
S

S

Apa T,'=5\2 N (4)

Ma tov afova tov KABeTo oTNV Kivnon tou diokou (afovag y'y) 1oxUEL:

SF,=0 = N=w, = N=5/2N

y
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Apa N'=5J2 N (5)

—

Amé g (4) kat (5) kat emeldn ot OUVAUELS 'T's' kat N' eival kabeteg, pe xprnon tou
MuBayopeiou OewpPRPATOG EXOUE:

A=IN?+T,? = A=yG2N)’+(BJ2N) = A=10N

Amd 10 oxnpa @aivetat ott:

acpez% = gpf=1 = 6 =45°

S

Apa n duvapn A eivau optlévtia duvapn, mapdAAnAn mpog to ddamedo.

Epappoloupe Ti¢ cUVBRKeG LlooppoTiag yia tn oKO:
>F, =0 = N,=w, = N,=Mg = N,=200N

SF =0 = N,=T_+A = N,=T_+10(SI) (6)
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210 =0 = N,-(OB)=w; -(Al)+A-(OB) =
Nz-Lnu(p:Mg-gcoquA-Lnu(p =

N, =%+A= ZOSN +10N = N, =110N

Me avtikataotaon otn oxéon (6) Bpiokoupe T_ =100N

Ma va gnv oAlodnoet n 00KOG mPEMEL:
Toe < T wg = Toe SUN; = 100N <p-200N = p>0,5

ApCI us,min =015
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MpoBAnua 8.

O Aemtdg opoyeving Oiokog Tou oxnpatog (a) éxet pala M=9Kg, aktiva R :% m kat

HTTOPEL VA TIEPIOTPEPETAL O KATAKOPUYO emimedo, YUpw amod oplloviio otabepd afova
mou OlEpxeTal amd 1o onpeio O TG MEPLPEPELAG TOU.

ANNNNNANNNY

(a) (B)

Apxikd o diokog Bpioketal o€ tétola B€on, wote n aktiva OK mou cuvdéel To onpeio O pe
10 Kévtpo palag K tou Oiokou (TTOu CUMTITTEL YE TO KEVIPO TOUu OIOKOU), va eival
opwovtia. Amo auti tn 0éon agrvoups To Oioko va otpagei. H ywviakn emrtaxuvon pe

, , , , , , , rad ,
TNV omold 0 6i0KOG EEKLVA TN OTPOWLKN TOU KIVNon EXEL HETPO a, = 200 — . Na Bpeite:
S

a) Tn pom adpavewag |y, Tou Siokou wg MPoG Tov Agova TEPLETPOPNG TOU TOU
Olépxetal amod to onpeio O.

B) TuAiyoupe MOAAEC POPEC £va aBapEg, pn €KTATO vAPA yUpw amo £vav idlo dioKo Kat
NV €AeUBegpn AKpNn TOU VAHATOG TN OTEPEWVOUUE TNV opo@n, oxnuatilovtag éva ylo-
ylo, Omw¢ @aivetal oto oxnua (B). Agrivoupe eAeUBepo TO OIOKO Kal autog Eekiva va
KATEPXETAL HE TO VAPA OLAPKWG KATAKOPUPO KAl XwPig autd va YAOTpd wg Tpog TO
dioko.

Y) Na Bpeite tn pomn adpavewag |, tou diokou wg TPog afova Tou SLEPXETAL Ao TO
KEVTPO PAlag Tou Kat gival KAabetog oto emimedo Tou.

0) Na Ocifete OTI N TAON TOU VAMATOC TOU dAOoKeital oto Oioko Ot HETABAAAEL TV
OUVOAIKN KLVNTIKN TOU EVEPYELD.

€) Na Bpeite T0 PETPO TNG YWVIAKAG TAXUTNTAG o TOU OioKou Otav €xel EETUAIXBEl viipa
HE PNKOG {00 pe TNV aktiva tou diokou.
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ot) Na Bpeite 10 pubpod PETABOANG TNG OTPOYLKAG KIVNTIKNG EVEPYELAG Tou Oiokou dotav
Exel EETUAIXOEL viipa pe PNKog oo pe TNV aktiva tou 6iokou

Aivetal n emtaxuvon tng Baputntag: g =10— . Emiong dev Bswpeital yvwotdg o TUmog
S

NG POTNG adpavelag opdoyevi 6iokou yia dova mou OLEpXeTal amd 1o KEVTpo palag tou.

Auon

a) 1o oxnua @aivetal n povn OUvaun Tou AoKEel potm oto OioKo:

s

Amé 10 OgpeAwdn VOUO TNG MNXAVIKAG Yld TN OTPOWIKA Kivnon €XOUE :

. MgR
thlay = W~R=I(O) a, = |(0)= "
Y
9kg 1022‘~31m
—2 2
loy = ad = 1l =1510" kgm
2005—2

B) Amd T0 Oswpnua Steiner £xoupe:

3 1 Y
loy =l +MR? = 1 =14 ~-MR? = Icm:l,5-102kgm2—9kg-(%mj —

|, =5-10" kgm’

Y) ZT0 oXnpa paivovtat ot SUVALELG TTOU ackouvTdl oto icko W kat T.
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s

Emeldon to vApa 0gv oAloBaivel Tavw oto Gioko, To T00 ds KATd TO OToio £XEL OTPAWEL N
TEPUPEPELA TOU O Xpovo dt, Oa eival ico pe tnv amdotacn dy Katd tnv omoia €xel

€eTuAIXOsl TO vApa, dpa Kat pe tnv andotaon dy Katd tnv omoia £xel KAtéBel o GioKog.
Emopévwg:

dy=ds=d0-R = y,=60-R =

dy s d0 o g
dt dt dt

Ma tv taxutnTta Tou onueiou X, oTnV MEPIPEPELA TNG TPOXAAIAG, OTO OTMOI0 ACKEITAl N
tdon T TOU VAHATOG £XOUE:

U(2) = UCm + Uctp

Kat emewdn: v, =o-R=v, kAl n petagopkn taxvtnta eivat aviibetn amd tn
OTPOPIKN, Ba loXUEL:

Uy =0
Apa, To onueio X sival otiyplaia akivnto.
AnAadi), n téon T Tou VAHATOG aoKEe(Tal o€ oTiyplaia akivnto onpeio. Apa 1o £€pyo tng

W, eivat pndév pe cuvEMELd va PNV eMNPeAdel TN GUVOAIKN KIVNTIKA EVEPYELA TOU Biokou
(ocUpPwva pe To Bewpnpa HETABOANG KIVNTIKAG EVEPYELAG - £PYOU).

123



0) MNa tov umoAOYIOHA TNG YWVIAKAG TAXUTNTAG » Tou Giokou otav €xel EETUAIXOEL vipa
HE HUNKOG (00 pe TNV aktiva tou Oiokou, Ba xpnolpomoljcoups 1o Oswpnua ‘Epyou -
Evépyelac.

O€TovTag wg apxikn tn B€on otnv omoia ag@nvoups to 3ioko Kal wg TEAIKN tn Béon otnv

omoia €xel EETUAIXBEL vApa Pe pNKog oo pe TV aktiva tou diokou Kat pe GeGOPEVO OTL N
pOvVN UvVan ToU TIPOCWEPEL £PYO Eival To BAPoG W Tou GiOKOU, EXOULIE:

Ky K, =W, = K,-0=W, = %%&+%M%;=wm =

m 1
2-9kg-10—-—m
| o +MoPR2=2MgR = = | 2MIR_ _ 30
I, + MR ~ , 1
5:107 kgm* +9kg-| ——m
30
0=20"
S
dKth — szr
dt dt

‘OpwG n govn pomn ToU TPOKAAELital 6To OioKO Kal HETABAAAEL TN OTPOPIKA TOU KIVNTIKNA
evépyela eivat amd tnv tdon tou vAparog T, Kabwg n pomn tou BApoug wg mPog Tov
agova mePLOTPOWNG gival ion pe pndév. ‘Etol maipvoupe:

dK,, dw, TRdS  dK,
= = f—
dt dt dt dt

® —TRw (1)

2NV teAsutaia oxéon o POvog AyvwoTog Eival n taon tou vApatog T n omoia pmopei va
UTTOAOYLOTEL Ao TO BEWpNUA £PYOU EVEPYELAG POVO YIA TN OTPOQIKNA Kivnon tou dickou
peETall Twv OUo BEocswy.

K‘“F’(TS") K eptopn = W, = Korp(rsk) —-0=TRO

‘Opwg oupwva pe v ekpwvnon RO =R, dpa n teAsutaia oxéon yivetat:

1 | o2 9107 kgm? - (2092
Kopey —0=TR = Zl,0°=TR =T=-0"_= S =
P 2 2 5. 1
-—m
30
T=30N

124



Me avtikatdotaon otn oxéon (1) Bpiokoupe:

dK dK
® _TRp=30N -~ m.20729 = Loow _p0d
dt 30 S dt S

Huepounvia tponomnoinong: 21/3/2014
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