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SOLUTION
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B;. Mio opddo podntov tg A" Avkeiov o610 gpyactiplo Duoikng peAETNGe VO

€VOVYPOLES KIVIOELG LLE YPT|OT XPOVOUETPNTN KOl TNPAV TS OVIIGTO(EG YOPTOTOLVIEC TOL
TOPIOTAVOVTOL OTN TOPOKAT® €KOva. H «mtdvoy yaptotawvia aviiototyel otnv kivinon I kot n
«ato» ot kivnon /1. To ypovikd didotnpa mov avtioTotyel HETAED 600 S1000YIKOV KOVKId®V
elvan 1010 ko ico pe €va devteporento. Katm and kabe kovkida mov aviictoryel otn B€om tov

Kyntov, aivetal 1 £VOELEN TOv YPOVOUETPOV GE SEVTEPOLETTA. .

L » L & L
a1 2 3 4 5
L » L L] »
0 | 2 4 4

A) No emAéEete TV 60O omdvinon
Av v, Ko v, gtvor 01 HEGEG TOYDTNTEG TOV AVTIIGTOLYOVV GTIG KN GEL [ ko I/ KaTd TO YPOVIKO

dwoua amd 2 s péxpt 3 s totE WYvEL

a) v, =0, B) v, > v, Y) v, <0,

Movaoes 4

B) No dikotoloyoeTe TNV EMAOYN GOG.
Movaodes 8
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B.. Tpeig podntés spyoldpevor opadikd oe éva meipapa [LeALTNG NG evOOYpAppnG OpoAd
EMTOYLVOLEVNS KIVIONG evOg apa&idiov katéAnéay oe S5 MEpapaTIKES TILES TAYVTITOS TIS OToieg
tonofétncay e Padoroynévous dEoves Tayvtntag - xpodvov. O kubévas duog ydpase myv evbeia
ce 510 Tov Sdypapta. Ta SaypdppoTa TV LEBNTOV QAivovTal 6T0 TUPUKATO GYILLOT.

v(m-‘"?). R . (1/s) o(ny's)
a 1 | m | | TII
AN )
15— I 1 15 15H I I .
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0 I A O i) O IIEEEEIERRE 1) 0 | TR 3 g 1)

A) No emiAéEete TNV COGTI ATAVINGT:
H evbeia &xet yapoydel kaAbtepa 610 S1dypopLpLa
a)l p) 1L v) I
Movadeg 4
B) No owawhoynoete v emhoy] Go¢ Kot 6T GLUVEYElW omd ovtd TO Sdypoupla va
VTOAOYIGETE TIV EMTUYVVCT] TOL apagisiov.
Movadec 9
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O. 13099 / B1 [IAIA OEMATA]

Bl. AU0 opddeg paBnTwv eKTeAOUV OTO £pyaoTiplo TEPAUATA UEAETNG eLBOYpaUUWY
KIVI|OEWV.

H opada A xpnoLLomoLEel éva NAEKTPLKO QUTOKLVNTAKL, TO OTo0 KIVeiTol pe otaBepr) TayOTNTA.
H opdda B xpnoomolel éva Pikpo apaEidlo, To omolo Pe VIO CUVSEETAL MECW ULOC [LLKPIC
Tpoxohiag pe éva Papidl. Adnoav to Papidt eAetBepo kal kaBw¢ MEDTEL MpoKaAel pa
EMITOYUVOEV Kivnon oTo apagidlo.

Ta oynuata Kot twv 0o opadwv Kwvnénkav eVBLYpapA TTAVE OTOV TIAYKO KAl GEPVOUV TTLOW
TOUC OO L0 YOPTOTAWIR, OTNV omoia KATGAANAOC UNXaviopoc adrvel otiyparta Kabe 0,2 s.
Ot padnreg Kat Twv dvo opdadwy, mrpav TNV avriotolyn yaprotawia kat pe ™ Bondewa
UTIOOEKAPETPOU ONUEWTAV TIC TPOXLEC TWV KIVNTWV, EVWVOVTAG LE SIAKEKOWLEVT] VPN Ta
otiypata (KOUKISEC), EVW KATW amo aQUTEC ONUElwoaV TIC EVOEIEELC TOU UTTOBEKAUETPOU OE
cm, apyifovrag pe pndév otnv MPWTN KOUKida.

Y10 oYfua mou akohouBel, paivovral yia v opdda A mévie KOUKIBEC PLETA TNV TpWTN, TNV
omoia Bewpnoav OTL £ywve Tn oty to = 0.

Opada A
PRS- PO PR PO P P
TN amm
cm 0 1 2 3 4 5 6 7 8 9 10 11

Y10 oXfua mov akohouBel, paivovral yia tnv opdda B £Ka KOUKIBEG PETA TNV PWTN, TNV
onoia Bewpnoav OTL £ywve Tn otypn t, = 0.

Opada B
[ B i D ey - ®*---- ® - ® - -

Lovnbeco v boccbera b beeedbeen bea b b
cn O 1 2 3 4 5 b 7 8 9 10 11

Aol PEAETIOETE TIPOOEKTIKA TIC EPYACIEC TWV SUO OPAdWV:

A)Na eTUAEEETE TN OXEON TOU LOXVEL YL TO METPO TNC TaXUTNTAC TOU KWVNTOU NG opadac A
(v, ) kL TO PETPO TNE PEONG TaXUTNTAG TOU KLYNTOU TNG Opadag B ( Uy ), OTWwG auTr) POKUTTTEL
ylot T XPOVIKN SLApKELa 0TV omola éywvav ol mpwTeg SEKa KOUKIOEC PETA T oTypr) ty = 0 :

i'UA:ﬁB ii. Ua :Z'ﬁg iii. Ug :2'UA
Movabsc 4
B)Na attioAoynoete tnv erloyr) oag.
Movabsg 8

Lampros Adam www.lam-lab.com adamlscp@gmail.com



https://drive.google.com/file/d/15Ke3F-yX91qzxlT6YI4o-js-_j5HvfE0/view?usp=sharing
https://drive.google.com/file/d/1y6HnUN9P1H1Cy_BAzF11EaHrC-A25eAp/view?usp=sharing
http://www.lam-lab.com
mailto:adamlscp@gmail.com

NEA TPATIEZA ©EMATQN A’AYKEIOY 2021-22 E
B’ @EMA / STHPITMENES. XE [IEIPAMATA

> 13100 /B1

B1. O pwTomUAeC sival aloBnTApeC ToOU pmopouv va dwoouv “onua” oe éva NAEKTPOVIKO
XPOVOLETPNTH Yla va Katayp AL Th XPoVIKN SLApKeLa LETABOARC TNE EVTAONE TOU dWTOC OTAV
SLEPXETAL LETA ATIO AUTEC KATIOLO OVTIKE(LEVO.

Mta opada modLwy oTo EPYOCTPLO, CTEPEWCAV O Eva opBootatn uo
bwWTOMUAEG KalL TIG CUVESECAV LLE TOV NAEKTPOVLKO XPOVOUETPNTH TOUC, g
Adnoav eAeUBepn LA KIKPN HETAAAKA Odaipa va MECEL KATAKOpUdA,
£T0L wote va Slanepdosl Tic SUo pwromuAeg M1, M2, omwce Selyvel To
oXnua.

O XpOVOUETPNTHC, £65L€e OTL N XpOVLIKH SLAPKELX TIOU XPELACTHKE yla val
Slamepdosl n odaipa kabBes dwrtomuAn Kabwe nedte eAsVBOepa, ival
avtictoxa At; = 0,014 s and v My kat 4t, = 0,005 s and tnv M.
Na urtoBéoete, dtLn SLapkela tng SLEAELONC TNE odaipac amo KABe dwtomuAn lvat n Xpovikn
SLAPKELA Yla VAL LETATOTILOTEL N odaipa Katakopuda TO00, 000 N SIAUETPAOC TNE.

Me Bdon TIC TAPATAVW UETPHOELC:

Nej ZZI\&
A

A) Na sTIAEEETE TN OWOTH amavinon.
Mo Ta LETPA TWV TAXUTATWY U; KAl U, TIOU £ixe N odaipa TLG OTLYLECG TTOU TEPVOUTE QIO TLG
dwtomnUAeg My KoL M, avtiotowa, LOXUEL N OXEoN:
i. vy=U, i. v,=2"1; iii. v, =281,
Movadsg 2
B)Na a(TloAOYATGETE TNV EMAOYI OOC.
Movadecg 8
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Bl. Mwx opdda pabntwv mpoonmabouv OTO £pyacTriplo va
emiPefawwocovv to vopo tou Hooke. Xpnowomoinoav &va .
ehatrplo aorjpavrng palac (apapéc), To omolo Kpépuaoav wWOTe .
va elval katakopudo, OTEPEWVOVIAC TO TAVW (GKPO TOU OF .
akAOvnTo onueio. AlmMAa Tou OTEpEwoav Katakopudo Eva "
UNMOdEKAPETPO, L€ TETOLO TPOMO, WOTE va aufdvovtal ol =
evbeifelg Tou TIpoC Ta KATW, OTWC Gaivetal oTo Suthavo oynpa. -
Kpépaoav oto Katw &Kkpo Tou eAatnpiov eva owpa palag m,

KOl TOTE TO KATW AKpo Tou eAatnpiou 1oopponnoe o B£on mou .
1o utodekapeTpo dimha tou edeyve 4 cm .

Adaipeocav auTo TO CWLA KAL KPEPAOTRV 0TO EAEUBEPO (KPO TOU
elatnpiov, éva deltepo cwpa palag m, Suthdolag amd tn
paia Tou mpwTov oWATog ( m, = 2 - my).

ToOTe TO KATW AKPO TOU eAatnpiou wWoppomnoe oe Bean mov To
umodekapeTpo SimAa Ttov édelyve 6 cm .

]

ot

A) Otav amod 1o Katw Akpo Tou ehatnpiov dev KpEPETAL Kavéva owa, dnAadr otav to
EAOTIPLO AIMOKTHOEL TO GUOLKO TOU UNKOC, TO KATW dkpo Tou Ba Pploketal oe BEon, otnv
omnola To utodekapeTpo HeiyveL:

i. 0 , iii. 2 cm , iiii. 4 cm
Movabdec 4
B) Na aiTloAoyNOETE TNV QITAVINOT) 0ag
Movadeg 8
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B1. M opdda pabnTtwy oTo £pyaoTAPLO TOU OXOAEiOU OTEPEWVEL TO MAVW AKPO

£VOC SUVAUOUETPOU, 0 0pBOOTATN. TN CUVEXELA TIELPOUATI{OVTOL KPEUWVTOAC OO

To yavtlo tou Bapidia pe StadopeTIKEG LALEC.

METPWVTAC TLG EMUNKUVOELC TOU EAATN POV Tou SUVAUOUETPOU, sTBERALWVOUV OTL
UTtAKOUEL 0TO VOO0 Tou Hooke.

Jtov mivaka mou akoAouBsi, otnv mpwtn opllovtia ypappn Sivovral ol PAlEg
Sladpopwv Bapldlwv MOU KPERAOAV KOl KATW oo OQUTEC, Ol EMUNKUVOELG TOU
g\atnpiov Tou SUVALOUETPOU, OE GXEON KE TO GUOLKO TOU UNKOC.

Mada (g)

Emwunkuvon

eAatnpiov (cm)

100 200

300

20

A) Na CUUTTANPWOETE TIC TILECG TIOU oG Amékpuav amo TIC LETPHOELS TOUG OL LaBNTEG.

Movabecg 4

B) Mes tn BonBsla Twv TIHWV TOU TIivaKa va KAVETE £va Slaypappd, pUe BaBUoOVOUNUEVOUC
afoveg, oto omoio va Seifete TNV ypadlkn mapdoTacn TNS EMIUAKUVONG Tou sAatnpiou (os
cm) oo To GUGCLKO TOU UNKOC, O CUVAPTNON ME Th Hala (og g), ToU KpEUOUTAY 0TO AKPO TOU.

Lampros Adam
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B1l. MaBntég mpoomabolv va emBefawwoouvy TMEPAPATIKA, 60a épabav ywa tn olvBeon

CUYYPAUIKWY SUVAPEWY. JTEPEWOOV TO £VA AKPO EVOC SUVAOPETPOU OE aKAOVNTO ONUElD

Tavw o opl{OVTIO TTAYKO KOl OTa AKpo TOU TIAYKOU OTepéwoav TpoXaAieq o KATAANAEC

B¢0elg. Xtov yavt{o Tou duvapopetpou edecav Ta Akpa dUO VNUATWY, OTa GAAC AKpa TWV
s

omolwv &decav dvo owpata X, kot X,. Ta Bdapn Twv 6o cwpdtwv eivar B kat
= r ] r r

B, avtiotolka, yia Ta petpa Twv omolwv wyvel B; = B, .

Otav népaocav ta 600 vijpata oplovila

Kot moapdAnia, ota  avAdkwa 600
TPOYOALWY, WOTE Ta owHATa va Tpafolv
To duvapopetpo Tmpog¢ TNV (B
katevBuvor, Oomw¢ oto Suthavo oxnua,
TOTE TA CWHATA LOOPPOTINOAV Kal TO

duvapopetpo £deyyve 16N pe 10
eAatr)pLd TOU O EMURKUVON.

Otav mépacav ta  6U0  vipaTa
opovTIa KoL TapaAAnAc, ota cUAGKL
600 TpoyaAlwyv, WOTE Ta dUO CwHATA
va Ttpafouv To SuvapopeTpo TPOC
avtiBerec katevBOvoelg, OMWC OTO
Sumhavo  oxNua, TOTE Ta cwHaTd
LOOPPOTNOAV Kal TO OUVAPOUPETPO
gberyve 4 N e 1o eAatrpld TOU O

UIKPOTEPN ETLUNKUVON.
Ta pétpa Twv Bapwv Twv dU0 cwpatwy eiva:
A) Na emAEEETE TN OWOTH AITAVTNON
a) By=10N,B,=6N , BPB) B,=16N,B,=4N , Y) B =20N,B, = 4N
Movadeg 4
B) Na attioAoyr)oeTe TNV €iAoyn oac.
Movadeg 8
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B1l. MaBntéc peAeTolv OTO £pYacThplo eVBUYPAULEC KIVIOELC. XPNOWOTOWOUV EVa UKPO
apaéidlo, To omoio pe vipa CUVHEETAL LECW MLaC UK Tpoxahiag pe éva Bapidl. Adnoav
10 Bapidl eAeBepo kal kaBwc mMETel MpokaAel pla emitayuvopevn kivnon oto apatidlo. H
kivnon eival evBOypapun kat to apafibio ofépvel micw Tou Xaptotawia, otnv omola
KaTAAANAoC pLnyaviopog adrvel otiypata kaBe 0,2 s.

Lovocborocberodbooocbooo becacboroc be oo benc beve e b
cm O 1 e 3 | 5 6 7 8 g 10 11

O padntéc mhipav v xaprotawia kat pe ) PonBewa umodekdpetpou onueiwoav v
TPOXLA TOU KLWVNTOU, EVWVOVTAC [LE SLAKEKOUIEV VPO Ta oTtiypata (KOuKISeC), v KATW
Qmno QUTEC onpeiwoav TIC evOeifelg Tou uMoOdeKaNETpoL o cm, apyllovtag pe pPndév otnv
TPWTN Koukida.

0O kaBnynt¢ Toug UNESELEE OTL N PEoN TAXUTNTA TOU KWWNTOU YLl PETATOTILON HETAEY TPLWV
dladoylkwv KouKidwy, pmopel va BewpnBel w¢ n otyplaia TaxuTNTA TOU TN OTWYU TIoU
BplokoTav oTnVv pPecaia Koukida.

Me Bdaon tnv napamnavw uvnodeln, av v, To HETpO NG otyplaiag tayltntag otn B€on nou
QVvTLOTOLKEL OtV KOoUKida x; = 3 cm Kal v, TO PETPO TNg oTyplaiag TayutnTag otn B£on
TIOU QVTLOTOLYEL OTNV KoUKida x, = 8 cm Tou UMOSEKAUETPOU, TIOLA OO TIC TIOPUKATW
OX£0ELC, amodidel ToV AdYo TwV PETPWY TWV U0 AUTWY TAXUTHTWVY;

A) Na eTUAEEETE T OWOTI) OXE0N

v v v
a) U—:=1 B) U—Z=0,44 ¥) U—:=D,2
Movadeg 4
B) Nat atloAoyr|OETE TNV ETILAOYK) GOC.
Movadeg 8
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2.2
N . m F(N
AN 5 — oral (g) (N)
T 100 0,49
200 0,98

T F 300 1,47
< >
. AR

Nivakag THwv

Newpapatiky dwataén

F=f(m)
2,50
2,00
— 1,50
<
W 1,00
0,50

0,00
0 100 200 300 400 500

m (g)

fpadkn Napaotaocn

Lampros Adam www.lam-lab.com adamlscp@gmail.com
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Ma TIC AVAYKESG HIOC EpYAOTNPLAKAG AOKNONG XPNOOTOLELTAL N TIELPAMATIKA Sdtaén Tou
OXNHATOG. TO OHOYEVEG CWHA I TIBETUL EMAVAANTTIKA GE Kivi|on Tdve ce optloviio TdyKo
gpyuoioc, dexOlevo KGBe Qopd KATAANAN otafepn opllovia dovaun F, Gote va ektehel
eLBVYpaUN OpaA Kivnon. Ze kABe Soklun mpootibevtal oto I Bapidia, pe amoTéAeoua n
pada tou va petaBarletal. Mpv amod kabs dokiun to I {uyillsTal Kal OTn CUVEXELX LETPLETAL,
lie KaTGAANLO areBnTpa dVvaunc, n otadepr} dvvaun F mov eEaceolilel TNV euBUypauun
opoAR Kivnon. Ta amoTeEAEGLATA TOV HETPTCEMV OMEIKOVILOVTOL GTO VALK TGV e PAon TIg
OTOIEC KATUGKEVAGTIKE 1] YPUPIKT] TOPAGTAGCT) TG OVVULNG F ®¢ cuvaptnon ¢ palog Tov X.
2.2.A Na sTiAE€sTE TNV CWOTA Aavtnon.
Av o€ OAeC TIC SOKLUEC 0 OUVTEAEOTHG TPLBNAC oAioBnong pLeTafy I Kol MAYKoU spyaciog sivat
p = 0,5, N TEWPOUOTIKN T TNG EMLTAVVONS TG PopdTag ivar 1on pe:
a)g =98m/s? B)g = 9,6 m/s? , v) g = 9,5 m/s?
Movaébec 4
2.2.B Na aITloAOYNOETE TNV AMAVTNCR OCOG.

Movaédec 9

&> 13790 /B2

2.2
AN 5= orad. m(g) F(N)

— 100 0,49

200 0,98

300 1,47

400 1,96

Nivakag Tipwv

Newpapatikn dwatagn

Lampros Adam www.lam-lab.com adamlscp@gmail.com



https://drive.google.com/file/d/1OHnq7hmXuFns0HXlJjEQdJ6-4FCc98xr/view?usp=sharing
http://www.lam-lab.com
mailto:adamlscp@gmail.com

NEA TPAIIEZA GEMATQN A’AYKEIOY 2021-22 _12_
B’ ©EMA / XTHPIT'MENEZX XE ITEIPAMATA

F=f(m)
2,50

2,00

—
w1
-]

F(N)

=
(o]
o

0,50
0,00
0 100 200 300 400 500
m (g)

fpadkn Napaotaon

Mo TIC avAayKeg Hiog EpyacTnpLaKNG AOKNOoNG XPNOLWOTOLE(TAL N MEPAUATIKN Slataén tou

OXNUATOG. TO OUOYEVEG CWHA I TIBETO1 EMAVOANTTIKG GE Kivnon move ce oplovTio mdyKo

epyaciag, oeyouevo kdbe Qopd KATAAANAN otabepr) opilovtio dvvan F, dote va extelei

gLBVYpaN OpaAT Kivnor). Ze kABe Sokiun mpootiBevtal oto I Bapidia, pe anotéleopa n

pada tou va petafaiAstal. Mpv anod KOs Sokir to 2 TuyIlsTaL KoL OTn CUVEXELD LLETPLETAL,

1e KoTdAAnho aednTipa dvvaunc, n otabepny dovaun F mov sEacearilel Tnv euBOypauun

opaAn kivnon. Ta amoteAécLaTa TOV HETPGE®V OTEIKOVILOVTOL GTO TIVOKO TIUOV [L1E fAon Tig

OMOIEC KATUGKEVAGTIKE 1] YPUPIKI TUPAGTACT] THG OVVOLING F ®¢ cuvaptnon ¢ palag tov .

Atvetar ) Tiun TG emdyvvong g Papvtrog ion pue g = 9,8 m/s?.

2.2.A Na s\ é€eTe TNV OWOTH amavenon.

Av 0 OAeC TIC SOKIUEG 0 OUVTEAEOTAC TPLRNC oAloBnong HeTafU I Kal TAYKOU £pyaoiog ivat

(610¢g, n TN Tou sival ion pe :

a) 0,5 , B) 0,05 , y) Asv emapkouV Ta dsSopéva yla va TNV UTTOAOYICOULE.

Movaédec 4

2.2.B Na attloAoynosTE TNV AMAVINON 0ag.

Movabec 9

Lampros Adam www.lam-lab.com adamlscp@gmail.com
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2.1 Tov lovAlo tou 1971 n amootoAn tnce NAZA Apollo-15 étdvel otnv smipdvea tne ZeAnvng O

aotpovautng David Scott mpaypatonoinos gva neipoapa sAsUBgpng mtwong, adnvovtag TauToXpova oo
To 6o LPoc éva adupl Kat éva mouTouAo.
2.1A ATTO TIG TTOPOKATW TPELG TIPOTACELS VO ETUAEEETE TNV EMLOTNHOVIKA 0pBn:
Av yvwpllovpis 0Tl n ZeARvn Sgv £XeL aTOG AP KOL TO BAPOG TWV CVTIKELLEVWV 0TV ML AVELY TG slval
niepinou 1o % tou Bapoug touc ot ', Tote oTo £5adoc g ZEANVNG
(a) dTavel mpwTo To mouTouAo,
(B) dtavsL mpwto to adupi,
(y) ¢tdvouv kat Ta Suo TauToXpOVa.

Movabeg 4
2.1B Na dlTloAOYHOETE TNV ETAOYH GAC.

Movabéeg 8

Lampros Adam www.lam-lab.com adamlscp@gmail.com
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