NArKYMNPIEZ EZETAZEIZ 2018-2019
KED®AAAIO 1 AYZEIZ

1. (a) To Tiuévi €vdG QUTOKIVATOU TTEPIOTPEPETAI YUPpwW ammd Tov GEovd Tou, utmtd Thv
eTidpaon evog Ceuyoug duvapewyv. ‘Evag pabntig 1oxupifetal O1i TO TIMOVI PTTOPED va
aKIvnTOTTOINBEI pE TN dpdon HOVO HIag ETITTPO0BETNG ECWTEPIKAS dUvVAUNG.

i. Na ypdyete av gival cwoTog A AavBaouévog o Io0XUpIoUOG Tou uabnTr).
(Movada 1)

ii. Na dikaloAoyACETE TNV ATTAVTNOT 0OG.
(Movada 1)

i. AavBaouévog. [1 pov.]

ii. Apxikd 10 Ké€vipo palag (KM) Tou TipgovioU npeuei. H dpaon piag
eMTTPOO0OETNG ECWTEPIKNAG dUVANNG F1 Sivel un WUNSeVIKR ouvIoTapévN:
Y F=F-F+F1#0. Apa 10 KM Tou Tipoviol emrayiveral. [1 pov.] 2 pov.
n

H dpdon evdg (euyoug duvauewv utropei va egoudeTepwBei atmd Tn
Opdion evog Ceuyoug avTiBeTng poTAG.[1 pov.]

(B) To 1Mo kKATW OXAMa oTrelIkoviCel o€ KATOWn €vav Oi0KO, O OTI0I0G MTTOPEl va
TTEPIOTPEPETAI XWPIG TPIRN TTAvw OTO ETTITTEdO Xy YUpw o1rd akAdvnto dtova Oz, Tou
diEpxeTal atrd 1o kKévipo Tou O. O d&ovag TTePIOTPOPAG Eival KABETOG OTO ETTITTEDO XY TNG
o€eAidag.

N
v I

>Ta onueia A, B kai I Tou diokou 3pouv ol eEwTePIKEC SuvAelC Fy, F, kal F; avTioToiXa.
O1 @opeic Twv dUVAPEWYV AVIKOUV OTO ETTITTEDO XY.



Ta pétpa Twy duvapewv F; kai F, eivar: |F;| = 20N, |F,| = 30 N. O1 Suvdpeig dev éxouv

’ P P P . ’ R
oXedlaoTei UTTO KAipaka. O AGyog TwV aKTivwy gival R—1 =25.
2

Na utroAoyioeTe TO HETPO TNG dUVOUNG IEB, woTe 0 OIOKOG VA I0OPPOTTEI.

(Movadeg 3)
Eg@ooov o diokog 1I00ppoTrTEi, M szor; =0 [1 pov.]
XM e, =My, + M, + Mg, =‘|51‘R1—‘|52‘ R, _‘lfs‘Rz =0=
S . [1 pov.]
N
|F,|=(20N)x2,5~(30N) = 20N [1 pov.]

2. To Tapakdatw oxnua Ocixvel €va KAPOTOAKI HIOG utrEpayopds. To oxnua dev EXEl
oxedlaoTei UTTO KAipaka. To Bapog Tou KapoTolou gival 160 N.
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(a) Na d1aTUTTWOETE TIG avAYKAiEG TUVONKES OTATIKAG ICOPPOTTIAC EVOG OTEPEOU CUWHATOG.

(Movadeg 2)

OpBn diatuTTwon Twv dUO CUVONKWV. 2 pov.




(B) Na utroloyioete 10 péTpOo TNG €AAXIOTNG OUvVOUNG TTOU TIPETTEI VO €QAPUOOTEI
KATaKOpU@a 0TO ONUEio A yia TNV aviywon TwV PTTPOCOTIVWY TPOXWY TOU KAPOTOIOU OTTO
TO £€00¢QOG.

(Movadeg 3)

Otav avuypwBouv o1 uTTpoaTIVOi TPOXOi NZ =0. H ¢nToupevn eAAxIOTN
duvapn gival karakdépuen. Eeappoloupe Tn deUTEPN CUVONKN
I00PPOTTIAG WG TTPOG TO onueio K, onueio epapuoyng tng duvaung Nl.
M., =0=>M e T Mg+Mg =0 [1 pov.] 3 pov.
= |Fo|x L= BIxL,+0=0= |, :|I§|x%: [1 pov.]
~(160N)x 29 _ 640N [1 pov.]

10cm

. To oxnpa (a) deixvel oe KATown Wia opiCévTia TTAATQOpua palag my, Kal aktivag R. H
TTAATQOPUA UTTOPET VA TTEPIOTPEPETAI XWPIG TPIRN yUpw aTrd évav akAGVNTO KATOKOPUPO
agova Oz, Tou diEpxeTal ammd 10 KEvIpo TG O Kai gival KABETOG O0TO €TTTEdO XY TNG
oeAidag.

Xy Zxnua (a) Zxnua (B)

Apxik& n mTAaT@Oppa eivar akivntn. ‘Eva maidi I pdlag mmn, TTou KiveiTal pe otabepn
TaxUTNTa PETPOU |Ug|, TTNOAEI OTNV TTAATQPOPPA KOl AKIVNTOTIOIEITAI O OXEGN ME QAUTAV.
Apéowg PETA, To TTaIdi KAl N TTAATQOPUA apxiCouv va TTEPIOTPEPOVTAI E KOIVA YWVIAKA
TaxutnTa & (ZXnua (B)).

(a) Na egnyfoete yiati n oTpo@opur TNG TTAATEOPPAG KATE PAKOG TOU KATOKOPUEPOU
agova Oz dev dlatnpeital.

(Movabdeg 2)



ny fs
ATTé Tn oTiyun TTou To TTaudi TTNOAEI 0TV TTAATPOPUA KAl yIa €va UIKPO
Xpoviké OlaoTnua, TO TIaIdi  QOKeEi OtV TTAAT@OpPPA  opICovTIa
EQATITOUEVIKY) duvaun TpIRNAG fs [1 pov.] H &Uvaun aut €xel un
MNOEVIKN POTIN KATA PIAKOG TOU Agova TTEPIOTPOPAGS. [1 pov.]

2 pov.

(B) Na ypdwete TG PETABAGAAETAI N OTpo@opun (METPO Kal KaTEUBuvon) Tou TTaIdIOU

KaTd uAKog Tou agova Oz. Na eEnyACETE TNV ATTAVTNOT 0OG.

(Movadeg 3)

To 1aIdi €xel ApXIK ) OTPOYOPMN ME METPO mHR|13n|, dieubuvon oTtov

agova Oz kal @opd TTPoG TO €&WTEPIKO TNG oeAidag. Otav 10 TTaIdI
avePBaivel oTnv  TTAATEOPUA, N KATEUBuvon TnNG OTPOPOPUNAS TOou 3 po
dlatnpeital, OAAG TO PETPO  TNG  OTPOPOPMNAG TOU  MPEIWVETAL v
[1 pov. + 1 pov.]

E1re1dr) n ouvoAIKr} OTPOQOPUN TOU CUCTANATOS TTAIdIOU — TTAATQOPUAG
dlatnpeital, n TTAATEOPPA ATTOKTA OTPOPOPMN ion ME TNV apvnTIKA
METABOAR TNG OTPOPOPMNG Tou TTaIdIoU. [1 pov.]
. (a) Na d1aTuTTWOoETE TO BEWPNUA TWV POTTWV.

Movada 1

(B) Mia papdog OA utropei va trepioTpé@PeTal opIfOVTIa TTAVW OTO £TTITTESO XY yUpw aTTo
10 onueio O. Z10 onueio I, oTo péoo NG pdpdou, aokouvtal duo duvduelig K kai F,
KGOETa 0€ AUTH, Ol OTTOIEG AVIKOUV OTO ETTITTEdO XYy, OTTWG @AiveETAl OTO MO KATW

oxnua.



F.(5,0N)

A

F,(3,0N)
Xy

i. Na €gnynoeTe av PTTOPEITE VA EQAPPOCETE TO BEWPNUA TWV POTTWV.

M1ropei va epapuOOTEI TO OEWpPNUA TWV POTTWYV YIATI OAEG OI Movasa 1
duvapeig epapupéfovtal oto idlIo onueio TNG papdou.

ii. To pAKog Tng papRodou civar 2,0 m. Na uttoAoyioeTe TNV AAYEBPIKN TIUA TNG
OUVOAIKNG POTTNG TwV OU0 SUVANEWY WG TTPOG To anpeio O.

M, =+[F[Lo =+(5,0N).(Lm)=+5,0N.m
" Movada 1
M., =—|F|Lor =—(3,0N).1m) =~3,0N.m
IM_. =M. + M.
R R Movéda 1
IM, =+2,0N.m

iii. Na petagépere 10 OXAMA OTO TETPAdIO ATTAVTIAOEWV OOG KAl va OXEOIQGOETE TO
dIGvuoua TNG OUVOAIKNG POTIAG TwV OUO BUVANEWV.

OpB6¢g oxedlaoudg AlavUoHATOG Movdda 1

5. (a) Na diatuttwoeTe TRV apxr d1aTAPNoNG TNG OTPOPOPUNAG.

Op0On diatuTTwon Tng Apxng AlaTApnonNg TnG LTPOPOPMNAG:
OT1av 10 ABPOICHA TWV ESWTEPIKWYV POTTWYV OE EVA CWHA N
éva oUOTNHA CWHATWYV €ival PNOEV WG TTPOG KATTOIO ONMEIO Movdda 1
TOU XWPOU, TOTE N CUVOAIK} OTPOPOPHI TOU CWHATOG i} TOU
OUOTAMATOG, WG TTPOG TO id10 onuEio, diatnpeital oTadepn.




(B) Z10 M0 KATW OXAUG PaiveTal N KAToWn evog pabnTr pagag m, =750kg Tou Kiveital
ME OTaBepr) TAXUTATA ‘Dﬂ‘=3,00r% TPOg TNV TAATPOpUa akTivag R = 250 m. H

TTAATQOPUA PTTOPET VO TTEPIOTPEPETAI YUPW OTTO £va AKAOVNTO KATAKOPUPO Agova TTou
OlEpxeTal atmmd 10 KEVIpo TNG. H mTAaT@éppa apxikd cival akivntn Kal 0 yabntig PoAIg
avepei otnv TAAT@OpPa oTapatd va Badilel.

i. Na utroAoyioeTe TNV apXIK OTPOPOPUN TOU CUCTHHATOG TTAATQOPUAG — HadnThi wg
TTPOG TOV Agova TNG TTAATOOPHAG.

Laupy = Luo =M, [0, [R = (75,0 kg).(3,00 M()(2,50 m) Movdada 1
kgm? .
L., =L, =+562,5C g Movada 1

ii. E&v n pada tng TAaT@oOpuag sivar M = 450 kg kai n poTtrr) adpdvelds Tng diveTal atrod

N oxéon I=%MR2VG UTTOAOYIOETE TNV KOIVA YWVIOKN TaxUTATQ TTAATQOpUAG —

paéntn.

XM, =0=>L, =L, =L, =L, ,=0,+] )o=>0= " ::; e Movéda 1
2 m
2
562,5KIM /

®= 7 S

[E (450,0 kg) + (75,0 kg)](2,50 m)® Movaéda 1
©=030"d

S

6. (a) Na SI0TUTTWOETE TIG AVAYKAiEG OUVONKEG OTATIKNG I00PPOTTIOG EVOG OTEPEOU CWHATOG.

Otav 70 KM Tou GWPOTOC NPEWE], N ouvioTapévn Twy efwrepikiy | Movada 1




= 0.

T

Suvapewv pndevietar: > F,

Otav 10 cwpa dev TTEPIOTPEPETAI, £XEI OTABEPH YWVIAKA TaXUTNTA W
=0, T0TE TO AOPOICHA TWV EEWTEPIKWY POTTWV OTO CWHA
MNOEVICETAI WG TTPOG OTTOI0BNTTOTE CNMEIO TOU XWPEOU 21\7[ = 0.

ot

Movada 1

(B) H opoyeviig peTaAAIkn yEpupa AA €xel prkog L = 8,0 m kal yaca

my =

2500 kg. H yépupa ptropei va TTeEPIOTREPETAI JEOCW APBPWONG WG TTPOG TO AKPO TNG
A. 210 onueio I n yépupa cival ouvOedEPEVN E TEVIWUEVO OUPUA TTOU OXNMOTICEI
ywvia 6 = 30° ommwg @aivetal 010 KATW oxnua. H yépupa BpiokeTal o€ OTATIKA

ICOpPPOTTIaL.

i. Na utroAoyioeTte TO HETPO TNG TAONG TOU CUPHPOTOG ‘ﬂ

M., =0= M, +M, =0=T |d.~|B |d; =0 Movéda 1

T (L—d)ﬂﬂ9=‘l§ ‘%m)vﬁ Movdda 1
B |— L 2 8, 0 m 0

" B ‘Eauvﬁ mg S ovvo ) (2500 kg).(9,81m/s?).(=——)ov130 Movéda 1
(L-=d)nud (L-d)nué (8,0 m—2,0 m)730°

T|=28319 N Movéda 1

ii. Na uttoAoyioete 10 PETPO TNG dUvVANNG ‘IE‘Trou aokeital amd TNV apbpwaon oTo

onueio A NG yEpupag.

F 0 =0=—[T|+|F| = 0=|F| =[T|= 28319 N Movéda 1




F.,., =0=>|B|+|F,|=0=|F |=|B|=mg = 24525 N Movéda 1
7| _JEF +|F,| =/(28319 N)* + (24525 N)? =37463 N Movéda 1

iii. Na uTtohoyioeTe TN ywvia TTou oxnuatidel n SOvopn F PE TNV KOTOKOPUPN

d1evbuvaon.
F| 28319
=r—=——-=11547 = ¢ =49,1° :
EQQ ‘Fy‘ 54575 ® Movdada 1

7. H udpdyelog oaipa Tou Mo KATw oX\partog €xel aktiva R = 0,40 m kol pyadda M =
0,750 kg kaiI PTTOPEi va TTEPIOTPEPETAI XWPIS TPIBEC YUpw atrd akAdvnTo opilovTio
agova. MNupw amd Tov lonuepivd TNG NG €xoupe TTEPITUAICElI aBapéc vrpa Kal OTo
eAeUBEPO AKpO Exoupe avaptioel Bapidlo pafag m = 0,200 kg OTTWG @aiveTal OTO TTIO
Katw oxnua. Aerivovtag 1o Bapidlo €AeuBepo n udpdyelog c@aipa apxifel va

TTEPIOTPEPETAI.
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(a) Na uttoAoyioete Tnv emiTdxuvon e TV oTToia KateRaivel To Bapidlo av To viua dev
oANioBaivel oTnv udpodyelo oeaipa. H udpdyeiog opaipa cival o@aipikdg GAoIOS Kal N

POTTH adpdaveldg Tng diveTal atmo Tnv oxéon | %MR2 )

GP.OA =

Egpapuoyn oxéong 2ou Nouou Tou NeUTwva yia JETAPOPIKA
Kivnon yia Bapidio.

O, Movada 1
2F, = ma:>‘BHT‘ =ma (£§.1)
Epappuoyn oxéong 2ou Nopou tou NeUTwva yia TTEPICTPOPIKN
Kivnon yia udpdyeio ogaipa. Movéda 1
M, =la, =M, =la, = |f|R=1la, (g 2)




2x€0¢€I¢ EmTaxuvoewy Kal AUVAPEWV.
a=Ra,  (&.3) Movada 1
L|=[T] (5 4)
EttiAuon ZuoTtiuaTtog.
(€. 3+4) oTnv (£§. 2)
= a = a
T|R=1 E:‘T‘: |~ (5. 5)
€. 5> €8. 1
e a Movada 1
‘BHT‘:ma: mg—1—=ma
R
4 mgR* mgR? . mg
= . = =
(MR"+1) (mR2+§MR2) (m+§M)
OpBn AvtikatdoTaon MeyeBwv.
m
A (0,200kg) (9,81 sz) Movdada 1
(0,200+§0,750)kg
OpBn AvtikatdoTtaon - OpB6 AtroTéAeaa.
Movdda 1
—28Mm
a=28 Az

(B) Na e¢nynoete 11 Ba cupPei otnv emTAxuvon Tou Bapidiou av dITTAACIACTEI N akTiva
TNG udpoyEiou oPaipag.

Agv Ba aAAdGger n emiTaxuvon Tou Bapidiou. Movéda 1

Eivar ave§dptntn TG aKTivag TnG udpoyeiou a = [3mg/

(3m+2M]. Movdada 1

(y) Na utroAoyioeTe Tn ywviakn TaxuTnTa TG UBPOYEIOU OPAipag TN XPOVIK OTIYUA t =

5,0 s.
218m2 -
a):a)0+at:>a):a)0+it:a)20+—4(5,05) Movada 1
’ R 0,40 m
_ac rad :
w =35 4 Movada 1

8. 2710 emOuEVO OXNMa aTTeIkovieTal €va AKAUTITO AeTTTO pafdi pAKoug L, To OTToio
e@amTeTal o€ Agio opigovTio TPATTEQ (TTapdAAnAo pe 1o TTiTTedo TNG oeAidag). To papdi
MTTOPEI va TTEPIOTPEPETAI YUPpW atrd To dkpo Tou O. 210 pafdi ackouvtal TECOEPIC
opICOVTIEG DUVAEIG, OTTWG PAiVETAI OTO OXAMA.



o < —
E F,
> _ : ‘

3| R 'E
Fs
F|=|F|=F. |F|=2F, |F,|=3F

(a) Na katata&ete TIG pOTTEG TWV DUVAUEWYV WG TTPOG To onueio O Katd avéouoa oeipd

WG TTPOG TO METPO TOUG (ATTO TO PIKPOTEPO OTO PEYAAUTEPO)

(1 povada)
Wa <Wﬁ3 <‘l\71ﬁ1 <‘l\71;2 Movéda 1
(B) Na dikaloAoynoete TNV KATATALR OOG. (2 povadeg)
Mz =|F] Lias® - («E/z)FL _ (\5/2)‘/\7@ <|me| 11 wov.
Me| = [F|(L/3) = (2/3)FL <M=, | < |Mr.| [1 pov.] Movadeg 2
‘IT/IE =0 Nm<‘l\—/lﬁ3 <WE1 <‘I\7Iﬁ2

(y) Av n duvapun E Exel METPO 12 N, n atrdéoTACN TOU ONUEIOU EQAPPOYNG TNG ATTO TO

O cival L =75cm Kal N ywvia TTou oxnparicel o @opéag NG Ye 1o papdi cival 45°, va

UTTOAOYIOETE TN POTTN TNG E wg Mpog 10 O. (2 povadeg)

M., = +‘E‘an450 = (Jf/z)FL (apIoTEPOOTPOPN POTIH,

F

0eTIkn) [1 pov.].
My, =(V2/2)FL =0,707x12Nx0,75m = 6,4Nm [1 pov.]

Movadeg 2
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9. X210 £mOuEVO oXNPa atreikovifovTtal dUo Tiuévia A kal B. To Tigovi A gival dAkTUANIOG JE
akTiva 2R kai pala 2M, opoiduop@a kataveunuévn otnv em@dveid Tou. To Tiuévi B
atroTeAeiTal amd dUo dakTuAioug pe pales M, ouoidpop@a KATAVEUNUEVES OE OKTIVES
2R kai R. Ta kévipa Twv OUO0 TIHOVIWV €ival oTepewPéva o€ akAdvnToug agoveg. Ol
OKTIVEG, TTOU OUVOEOUV TOUG OOKTUAIOUG HE TA KEVTPA TWV TIMOVIWY, €XOUV APEANTEQ
pada. H potr adpdveiag evog dakTuAiou divetal atd Tn oxéan /= Mr?, érou M n pala
TOU OAKTUAIOU KaI » N OKTiva TOU.
2€ €va onueEio TNG €CWTEPIKAG TTEPIPEPEING KABE TIMOVIOU OOKEITAI £QATITOMEVIKA

dUvaun péTpou ’F‘ .

M M

A B
(a) Na ouykpiveTe TIG POTTEG ABPAVEIAG TWV dUO TIHOVIWV. (1 povada)
l,>1; Movada 1

(B) Na utroAoyioete Tov AOYO TWV YWVIOKWY ETITAXUVOEWY TwV OUO TIJOVIWV.
(2 povadeg)

%n (ZM)A/IA _ (‘F‘ZR)IB _s
o, - (ZM)B/IB - (‘F‘ 2R)l, - I, [1 pov.]

- Mya _ M(2R)?+MR?
ay B 8MR?

Movadeg 2
= g [1 pov.]

(y) Ze kdrmmola Xpovikry OTIyuR €@appoletal oto onueio K Tou Tigoviou B pia
e@amTopevik d0vapun F7 , pe pérpo |F7|=2|F| kai katedBuvon OTwg oTo EMMOHEVO

OXAHa.

11



Na g¢nynoete TTwg Ba petaBAnBei n Kivnon Tou Tioviou.

(2 povadeg)

_ (le)B ) (‘F‘ 2R)+(-|F|R) ) ‘I?‘ZR— 2‘7:"/? L

e B IB IB

[1 pov.]

To migoévi Ba  oTaupatiioel va emTaAXUVETAl KAl Ba
TTEPIOTPEPETAI  APIOTEPOOTPOPA HE OTABEP YWVIAKA
TaxutnTa. [1 pov.]

Movadeg 2

10. A. ECaitiag Tng KAIpaTIKAG aAAayng, ol Tayol otoug TTOAoug TNG 'NG Ailuvouv oTadIOK .

To vepd, TTOU TTPOKUTITEI ATTO TNV TN TWV TTAYWYV, KATAVEUETAI OTOUG WKEavoUus. Na
eEnynoete Trola €TTidpacn €xel autd TO QAIVOUEVO OTN OIAPKEIO TOU NUEPOVUXTIOU.

(3 povadeg)

H kaTtavour Tou vepoU OTOUG WKEAVOUG TTOU TTPOKUTTTEI
amdé TNV TAEN Twv TTAYywv OToug TTOAOUG €XEl oav
atmmoTéAeoua TNV auénon TnG PoTm¢ adpdveiag TG NG wg
TTPOG TOV AEova TTEPIOTPOPNG TTOU BIEPXETAI ATTO TOUG OUO
TTOAOUG TNG. [1 pov.]

Emeidr) n otpogopury Tng 'ng diatnpeital otabepr) Katd
MAKOG Tou &&ova TTEPIOTPOYPNG, N YWVIOKA TaxUuTnta TNG
Ba pelwBei (n TTepiodog TTepIoTPOPrG Ba augnBei). [1 pov.]

Emouévwg, n didpkeia Tou nueEPOVUXTIOU Ba HEYOAWOEL.

[1 pov.]

Movadeg 3
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B. To embéuevo oOxApa atreikovifel Tnv  KATOWn MIoGg  ToOpTaG ME  PAla
my = 25,0 kg Kal TTAATOG d =1,20m . ApXIKA N TTOPTA TTEPICTPEPETAI APIOTEPOCTPOPA
ME YWVIaKN TaXUTNTA wq,, = 0,5 rad/s yUpw atmé Tov dgova mepioTpo®ng Oz trou eival
KABeTog 01O £TMiTTEdO TNG OAidag Kal diEpxeTal amd 1o onueio O. H pot adpdveiag
TNG TTOPTAG WG TTPOG TOV Agova TrEPIoTPoPrg Oz cival ion pe I = §mnd2 . Mia ptréAa
Macag my = 1,0 kg KiveiTal e opiCovTia TaxuTnTa PETPOU v, = 2,0 M/S Kal ouyKpoUETal
KABETa e TNV TTOPTA, O€ ATTOOTACN X =0,50m OT0 Tov Afova TepioTpopng Oz. H

KATOWH

x=050m|
g

—

I
o | ) o,
<€ >
d=120m
oUyKpouon Bewpeital oTIypIdia.

MeTd Tn oUYKpouon, n TaxuTnTa TNG MTTAAOGG ATTOKTA QVTIBETN QOPA& aTTO TV
apxIkn TaxuTnTa Kal PETPO U, / 4.

Na UTTOAOYIOETE TN YWVIOKI TaXUTNTA TTEPIOTPOPNG TNG TTOPTAG HETA TN CUYKPOUOT KAl
va KaBopioeTe TNV KATEULBUVON TTEPIOTPOPNGS TNG (OECIGOTPOYA A APIOTEPOOTPOPQ).
(4 povadeg)

H oulUykpouon Tng dmAAQG MPE TNV TOPTA Bewpeite
OTIYMIQiA, ETTOMEVWG N OTPOPOPUNA TOU CUCTHUATOG UTTAAA

— TTopTa dlaTnpEiTal oTabepn.

ZM&fw,Z = %ﬁm’ At —> O — ZM£§w,z = O [1 |JOV.]
= ZLTSAZ = ZLapl,z = LH + LM = L?M + I—l;; [1 |.|0V.] MOVdasg 4
= a)apz-l_( mMXUu) l wfg/1+ m XV /4) [1 pov.]
TeA apy 4|1—[ apy 4mnd2
W _O5rad/S_15X1:Okg><0,50m><2,0m/s_O4radls
o 4% 25,0kgx (1,20m)’ !
[1 pov.]
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I. MNolo Ba émpetre va eival To EAAXIOTO PETPO &/, TNG TAXUTNTAG TNG UTTAAAG HOAIG

TIPIV TN OUYKPOUON, £T01 WOTE YETA TN OUYKPOUON N QOpA TTEPICTPOPNG TNG TTOPTAG VA
avtiotpa@ei; (Na Beswpnoere AN OTI ueTd TN oUyKpouon N TaxuTNTA TNG PITAAAG

QTTOKTA aVTIBETN POPA Kal PETPO U / 4). (3 povadeg)

To eAdxioto pETpo ¢, TNG TOXUTNTOG TNG MTTGAGG WOAIG

TpIV TN oUyKpouaon, TTPOoKUTITEl amd TN oxéon W, = 0.1

Mov.]
0, =0 _SMyXy, — 0>y = A, _ M, d*0,, Movadeg 3
oo 41, “ Bm, x 15m,, x
[1 pov.]
2
Sy, = 4 x 25,0kgx(1,20m)° x0,5rad/s _9,6mis [1 pov]
g 15x1,0kgx0,50m

11. A. Na ypdyete TIG dUO avayKaieg OUVOAKES OTATIKAG I00PPOTTIOG OTEPEOU CWHATOG.
(2 povadeg)

1. Apou 10 KM TOoU OWHOTOG NPEUEl, N ouvioTauévn TWV
eEWTEPIKWV OUVAHEWV undevileTal: zlzggm =0. [1 pov.]

2. ApoU TO OWwHa OtV TIEPIOTPEQPETAI, £XEI PNOEVIKN Movadeg 2

YWVIOK TaxuTnta. To dBpoIioua Twv E£LWTEPIKWY POTTWV
OTO CWHA PNdEVICeETAl WG TTPOG OTTOIOONTIOTE CNUEIO TOU

XWPOU: 21\71,350,r ~0.[1 pov.]

B. O Aoot1dég Tou emdpEVOU OXNAPOTOG €xel Mala M =1,35kg KAl ICOPPOTIE

OKOUUTIWVTAG OTO onpeio A NG Cuyapidg kal oTo onueio B NG Agiag emigaveiag Tou
TpatreCiou. H améoTtaon avaueoca ota onueia A kal B €ival L =90,0cm. To Kévipo

uégac (KM) Tou Aoatou Bpioketal og opiZévria améotaon d = L/3 amé 1o onpeio A,
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(a) Na oxedidoete 010 TETPABIO C0AG TO dIAYPAPUA EAEUBEPOU CWHATOG YIa TOV AOCOTO.
(1 povada)

F
N
A KM Movada 1

(B) Na utroAoyioete TIG duvauelsc amd Tn Cuyapld Kal 1o £0a@og oTov AooTo. H
EMITaYUVOn TS BaputnTac sivar g = 9,81m/s’. (2 povadeg)

E@apudloupe TNV deUTEPN OUVONKN OTATIKAG ICOPPOTTIAG
W¢ TTPOG TO onueio B:

- - Mg(L-d
Y M, =0=—|F|xL+{B{(L-d)=0=|F= g—)

Mg(L-L/3) _2

=|F|= 3 SMa = §x135kgx 9,81m/s’ =8,83N | Movadeg 2

[1 pov.]
ATTO TNV TTPWTN CUVONKN OTATIKAG ICOPPOTTIAG:

EFW:O:>F+B+N:O:>N:—F—B:>‘N‘:‘EHF‘

= M =‘§‘_‘E‘ =Mg —§M9 =%Mg = 4,41N [1 pov.]

(y) Na uttoloyioete Tnv évdeitn g Cuyapide. (2 povadeg)

| Movadeg 2 |

15



>1n Juyapid ookeital n d0vaun F’ amd 1o AooTd OTO
onueio A ({elyog dpdong — avTidpaong e Tnv duvaun F

atd 1 {uyapid ato AoaTd). ETTopévwg ‘F" = ‘F‘ [1 pov.]

H €vdeign tng Cuyapidg avTIOTOIXEI O€ QAIVOUEVIKA JAla PE
BApog ioo pe TO PETPO TNG DUVANNG TTOU AOKEITAI OE AUTH.

E;

parv

:‘E‘ =M,,.9 =§Mg =M =§x135kg=0,90kg

[1 pov.]
I. 'Eva GA\o avTikeipevo palog M =1,20kg TOoTTOBeTEiTAl OTN UyapId PE TTAPOUOIO
TPpOTT0. H amméoTaon petagu Twyv duo onueiwv A, B gival L =55,0cm .

A KM

|

:

A
Y

L

Na utroAoyioete Tnv opiovTia atréoTacn d Tou KEVIPOU PACAG TOU QVTIKEINEVOU OTTO
TO onueio A, eqv n évoeItn ™G Cuyapidag gival
M,.., = 0,50kg. (3 povadeg)

E@apudloupe tnv deUTEPN OUVONKN OTATIKNG 1I00PPOTTIOG
WG TTPOG TO onueio B:

(Mg —|F))L

Y M, =0=-|FxL+Bl(L-d)=0=d= o

[1 pov.] | Movadeg 3

F; :‘F‘ = M(pmvg [1 pov.]
Mg-M__ g)L M
g - MIMe O g Moy g o - 950KD)
Mg M 1,20kg

=d ==32,1cm [1 pov.]
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12. Mia opoyevig papdog Al pafag M =3 kg kai prikoug L =1,5m eival apBpwpévn a1o
AKpo TNG A Kal I00ppOoTTEi € OPICOVTIa BE0N YE TN BorBeia KaTakdPUPOU VAUATOG TTOU
cival dgpévo o1o onueio A Tng paBdou. H paRdog pTTopEi va TTEPIOTPEPETAI XWPIG
TPIBEG yYUpW aTTd 0pIfOVTIO aKAGVNTO GEova TTou dIEPXETAI ATTO TO AKPO TNG A Kal gival
KABeTOG OTO £TTITTEdO TNG OEAIdAC.

H potj adpdveiag Tng paRdou wg TTpog Tov AEova TTEPIOTPOYPNG, TToU DIEPXETAI ATTO

1
TO GKpPO TNG A, divetal atrd tn oxéon | = g ML?.

i viua @A

S v__
r

Tn xpovikA oTiyur t =0 KSBoUUE TO vhua.

(a) Na oxedidoete OAeC TIGC SUVANEIC TTOU aoKoUvTal OTn PAROO TN XPOVIKK OTIYMN TToU
KOBETaI TO VAMQ. (1povada)

17



OpBO6G oxedINOPOG DUVANEWV. 1 pov.

KM L

(ZTn papdo aockouvtal T0 BAPOS TNG PARdOU HE ONUEIO EQAPUOYAS TO
KEvipo palag (KM) Tng kal n duvaun amd tnv dpbpwon, n oTtroia givai
KaTtakopuen.)

(B) Na utroAoyioeTe TO HETPO TNG YWVIAKNG ETITAXUVONG TNG PABOOU TN XPOVIKN OTIYUA
NG €vapgng Tng Kivnong tng.

H poti Tng duvaung Tng dpBpwong wg TTPog Tov dtova TTou dIEPKETAI
até TNV apBpwan cival undév. Apa, otn pAaRd0 TTPOKAAEI POTTH) WG TTPOG
Tov GEova 1Tou diEpxeTal ammd Tnv dpBpwaon poévo n duvaun Tou PAPOoud.
EtTopévwg,

2 pov.
[1 pov.]

AgEmt YoV v

S L1 L 1
M, =1-a,, =|B-=-Mla, = Mg—=-MLa,
" 2 3 2 3

>a =3—g:>a :9,81@ [1 pov.]
S

yov 2 L yov

(y) Na egnynoete Téon Ba cival n ywviakn emtdayxuvon NG pdpdou, étav autr) diEpXETal
aTrd TNV KATtakopuen BEon.

2TNV KAatakopuen 8éon n pot Tou BAPOUC WG TTPOG TOV Agova TTou

diépxeTal atod Tnv apBpwan eival undév, dpa XM A = 0 [1pov.] 2 ov.

dpa  «,, =0 [1 pov.]
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13. Oi dUo opoyeveig diokol Tou OXAPATOG €ival opICOVTION KAl TTEPICTPEPOVTAI XWPIG
TPIBEG YUpw aTTO TOV KATAKOPUYO Gtova zz” tTou diEpxeTal ammd 10 KM Toug Pe ywvIakES

rad rad
TaXUTNTEG 0= 10 — Kal @, =40 — . O1 poTrEG adpAveIag Twv dUO dIOKWV WG TTPOG TOV
S S

agova trepIoTpoPNg zz” gival 1; = 0,2 kgm2 kai 1, =0,4 kgmzcxvﬂonxa. Katroia oTiyun o

diokog pacag my a@AveTal va TréoEl TTAvw oTov dioko palag m,. O1 duo diokol EpxovTal
O€ ETTAPNA ME QTTOTEAECUA VO ATTOKTHOOUV KOIVA YWVIAKA TaxuTnTaA.

(a) Na uttoAoyioeTe TO HETPO TNG APXIKAG OTPOPOPMNSG TOU CUCTAPATOS TWV dUO diCKWV.

—

Lap;(,z = L1+ L2 = |Lap;(,z

C

=,|@|+1,|&,| =

2 1 pov.
S S

apy,1

0,2 kgm2x10%+0,4kgm2x40

(B) Na utroAoyioete Tnv TEAIKA ywVIOKA TaXUTATA TTEPIOTPOPAG TWV dUO dioKWV.

M =0=L =L

etz UPY,Z TEN,Z

= Lo + Lo, =lo, + |2a>,(:(|1 + |2)a>K
2 Mov.
[1 pov.]
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m2
18kg—
:Ila)1+|za)2: 82:30@ [1 pov.]
L, +1,  0,6kgm >

—y1)

K

(y) Na egnynoete yiati dev diatnpeital EXwPIOTA n OTPOPopUry Tou KABe diokou Katd
MKOG TOU dgova zz'.

Avdaueoa otoug dUO OiOKOUG avaTrTUooOVTAl OUVANEIG KIVNTIKAG TPIRNAG
MEXPI VA OTTOKTAOOUV KOIVH YWwVIOKN TaxuTtnTta. [1 pov.]

O1 duvapeig auTég eival ECWTEPIKEG OTO oUOTNUA Twv dUo dioKwv, Kal
ECWTEPIKEG OTOV KABe OioKo GeXwPIOTA. ETopévwg, otav BewpoUpe | 2 pov.
EEXWPIOTA TOV KABE BIOKO, UTTAPXOUV N MNOEVIKEG ECWTEPIKEG POTTEC WG
TPOG TO KEVIPO TOU OIOKOU TTOU METABAAAOUV TNV OTPOQYOPUR TwV
diokwv. [1 pov.]

14. Auo o6poia pikpd Bapdkia palag mB:75><10_3 kg 1O KOBéva, OTEPEWvVOVTAl OF

amoéoTacon 0,18 m eKaTEPWOEV TOU HECOU WIS OuoyevoUg paRdou palag M =27 x107 kg
Kal uAkoug L=0,38m. H pd&Bdog mmpoocapuoletal o aiobnTripa TTEPIOTPOPIKNG Kivnong
OTTWG @aiveTal oTnV TEIPAPATIKA dIdTagn Tou oxnuatog. To ouotnua paRdog-Bapdkia
MTTOPEI VO TTEPIOTPEPETAI OPICOVTIA YUPW ATTO KATOKOPUPO Agova TTou TTepvA aTrd TO
MECO TNG paBdou. H potr) adpdveiag paBdou wg TTPOG Agova TTou DIEPXETAI OTTO TO HECO

1
TNG Kal €ival KABeTog 0T PApRdo divetal atrd T oxéon | = o ML2.

£ Bapidio

@&

opoyevig papodog

aiobnmpag
TIEPIOTPOQNG

‘@ papidio

(a) Na utroAoyioeTe Tn poTrr) adpdvelag ToU CUCTANOTOG PARBOG — BAPAKIO WG TTPOG TOV
agova TTePIOTPOPAG Tou, Bewpwvtag Ta Bapdkia UNIKA onueia.
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2 1 pov.]

ouvoT

1
I =1 4+mar2emr’=—ML>+2m,r
p Mgl +myr™ =2 s

ouvoT

= =$x27x10_3kg><(38x10_2m)2+ 2x75x107% kg x (0,18 m)? 2 Jov.

=1, =52x10kgm? [1 pov.]

(B) ©ftoupe 1O oUOTNUA PAPROOG — Papdkia Ot APICTEPOCTPOPN TTEPICTPOPN KAl TO
a@Avoupue €AeUBepPO va TTEPIOTPEPETAI, OTTWG @aiveTal O0TO OXNuUa A. ZTov dagova
TEPIOTPOPNG QOKEITAI TPIPr, N OToid €ival ouvexwg oTabepry. TNV 086vn ToU
NAEKTPOVIKOU UTTOAOYIOTH. TTAIPVOUME TN Yypa@IK TTapdoTtaon, o =f(t), TNG YWVIOKAG
TaXUTNTAG TOU CUCTHHATOSG pAPdOG — BapdKia o€ oXEON ME TOV XPOVO TTOU QaiveTAl OTO
oxAua A.

(@] 3
é‘upiﬁlo 2
Opoyevrig E
paRGog B
® £
©
: 3

Bapitio : a | |

Val 0 : : : : :

| O 0 4 8 12 16 20

#phvog t(s)
Karoyn

IXfina A

MeTOQEPOUUE KOl OTEPEWVOUUE TA BAPAKIA TTIO KOVTA OTOV Agova TTEPIOTPOPNG, OTTWG
@aiveTal oto oxfua B, kai emmavalauBdvouue 1O idl0 TrEipapa BE€Toviag 1O ouoTnuaA
PAROOC — Bapdkia o€ apIOTEPOCTPOPN TTEPIOTPOPN PE TNV idIA APXIKN YwVIAKR TaxuTnTa.
Na Bewpnoete 611 n TPIB oTov &Eova TrePIOTPOPNG eival n idla pe TNV TPIRH OTNV
TTponyoupevn Tepimmtwaon. Na eEnyACETE yiaTi N ypa@ikr TTapdoTacn TTAipvel TN HOoP®N
TTOU QaiveTal oTo oxAua B.

%‘ Mo --mmmmmmmmmmmm e — o e
g :
AigBnTipag e e el Fommme-=- fmm———- dmmmmm-- {
I [ ] ] [epIoTPOQNS £ ! H ! !
/ﬂ E F e i ittt Tl e e B et
I R A A
2 H i : H i
2) £ e e eE L EL e
(@] i
Ll e e Al i— ------ Hmm————— 1
(1] : '
[1] 4 ] 12 16 20
- Fpovos t(s)




ATT6 TOV 2° vopo Tou NeUTwva yia TV TTEPIOTPOPIKI Kivnon TTPOKUTITE
oTI

M

egot M F
=| A, = A, =

I
Otav 1a Bapdkia PeTagepBOUV TTIO KOVTA OTOV Agova TTEPIOTPOPAGS N

POTT adPAVEIOG TOU CUCTAPATOG YiveTal HIKpOTEPN [1 pov.]. H potrh Tng
TPIBAG aTTd TOV AEova TTEPIoTPOPNG oTn pAaRdo cival idia [1 pov.]. Apa To
ouoTnua Ba aTroKTAoEl HEYOAUTEPN YWVIOKY ETTITAXUVON. TN YPAQIKN
TTAPAOTAON YWVIOKAG TaXUTNTAG — XPOVou n KAion e€ival ion pe TN

M

ggot

= Ay =

ywviokn emrayxuvon (a =AA—CtO) KAl ETTOMEVWG N YPAPIKN TTAPAOTAON

Yov

Ba cival idlag pop@nc aAAd pe pyeyaAuTepn KAion. [1 pov.]

3 pov.

15.

270 £TTOMEVO OXAMO aTreikovi(eTal pia opoyevis pdpRdog¢ Al palag m=2kg kai

pAKoug L. To akpo A Tng pdPRdou egival OTEPEWPEVO OTO TTATWHA PE ApBpwaon Kal TO
akpo I akoupTrd o€ Agio KaTakdpu@o Toixo. H pdBRdog 1coppoTrei oxnuatiovrag ywvia

300 e ToV KATAKOPUPO TOIXO.

(a) Na petagpépeTe TO IO TTAVW OXHMO OTO TETPADIO ATTAVIACEWY OAG KOl VO OXEDIAOETE

TIG dUVAEIG TTOU aokouvTal 0Th pApdo.

OpBO6G oXedIOOUOG KAl TWV TPIWV duvApewy  [1pov.]

O1 gopeic Toug va Téuvovtal. [1pov.] (2Tn pdBdo ackouvTal TPEIG
opoeTiTredeg duvdapels. MNa va iIcoppoTrei N paRdog Ba TTPETTEl Ol
QopEeic Twv duvAuEwV va diEpxovTal atrd TO idI0 onueio.)

2 pov
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(B) Na utroAoyioeTe TO HETPO TNG BUVANNG TTOU ACKEITAI 0TH PAROO ATTO TOV KATAKOPUPO
TOiXO.

3 pov.

H pdapdog dev repioTpEéPeTal. Apa n GUVOAIKK POTTH TWV dUVAPEWV
TTOU aOKOUVTaAI O€ auTr) €ival ion Pe undév. YTToAoyi{oupe TIG POTTEG
TWV SUVAPEWYV TTOU AOKOUVTaI 0Tn PARS0 WG TTPOG TO onueio A,
BewpPWVTAG WG BETIKEG TIG POTTEG Ol OTTOIEG TEIVOUV va
TTEPIOTPEWYOUV TN PARdO apioTEPOCTPOPA.

M :0:>—‘Nl‘(Lch30°)+mg§nu30°:O [1 pov.]

gwr,z
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‘Nl‘(LGDV3OO) =mg %nu30° = ‘qu‘ = %8([)300 [1 pov.]

:‘Nl‘:5,66 N [1pov.]

(y) Na utroloyioete 10 PETPO Kal TV KaTeuBuvon TnG dUvaung otn papdo atd Tnv
apBpwaon oTo onueio A.

zF

eEoT,X

=0=>|Ny| =[N, | =0=|N,|=|N,,| =566 N [1 pov.]

F, ey =0=>|N, [-mg =0=>|N, [=mg =19,62N [1 pov.]

IN| = Ny, [ +|N,, [ = /(5,66 NY’ + (19,62 N’

:‘NZ‘ =20,4N [1 pov.] 5 pov.

N, 19.62N
“|N,,| 566N

@ =108¢(3,47)=73,9° [1 pov.]

EQQ =3,47 [1 pov.]
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