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OewpnTikd Mépog
Oéua 1°

211¢ epwrnoeis A, B, kai I, uia pévo amravrnon givar owaorn. pdyre oro 1104010 0a¢ 1O
KEQaAdio ypauua 1S EpWTNONS KAl TO UIKPO YPAUUA TS OwWOTNS aTTavinong.

A.

‘Evag emPBATNG KABeTAI 0€ KABIOPA TPEVOU TTPOCAVATOANICHEVOG KATA ThV KATEULBUvVON

Kivnong Tou TpEVou, €XEl UTTPOOTA TOU TPATTECAKI TTAVW OTO OTTOI0 UTTAPXEI £€va TTOTRPI
ME TodI. To Tpévo emBpaduveTal KOBWG elI0épyeTal oTo 0TABUO. MoI6 atd Ta TTAPAKATW
dlaypdupaTa OTA OTToid QAiveTal TO TOAI PECA OTO TTOTAPI KATA Tn OIAPKEID TNG
emMPBpaduvong, eival cwaoTo;

a B Y o

‘Evag TAaVATNG aKTIiVOG R TTEPIOTPEPETAI JE YWVIAKN TaXUTNTA w YUpw atmmd dgova o

oTroiog dIEpxeTal amd 10 Bépeio TTOAO Tou TTAAvATN. o16¢ €ival 0 Adyog TNG KABETNG
duvaung TTou dEXETal £vag KUBOG atrd To OpICOVTIO £€DAPOC OTOV ICNUEPIVO TTPOG EKEIVN
TTOU BEXETAI OTO BOPEIO TTONO; YTT00E0TE OTI N emiTdxuvon Adyw TnG BapuTnTag g €ivai n
idla oTOV IONPEPIVO KAl OTOV TTOAO Kal OTI 0 AvOPpWITOG OTEKETAI OKIVNTOG O€ OXEON WE
TOV TTAQVATN.
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Tpia kGdpa icou PAPOUS eival KPEPAOHUEVA OTTWG PAIVETAI OTA TTAPAKATW OXAUATA. Z€
TTOIQ TTEPITITWON TO CUPUA €XEI TN MIKPOTEPN TTIBAVOTNTA VA OTTACEI,

210 OITTAQVO ypd@nua
o) H taxutnta gival BeTIKR, apvnTiKA A NoEv;
B) To YETPO TNG TaXUTNTAG QUEAVETAI, JEIWVETAI i

TTapauével oTaBepo;
Y) H emraxuvon ival BTIKA, apvnTiKn 1 pNdEv; 4] tz

8) H emmdayxuvon au&dvetal, HEILVETAI 1] TTOPAUEVEI
oTadepPn;

€) lNa 10 Xpovikd didoTnua atod ty €W to N METATOTTION €ival BETIKA, apvNTIK 1} uNOEV;
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E. Z& ekKBOAEG TTOTAPWY HE WuXpd vePd, OTTwG 0 AAPUPOS TTOTAPOG oTov Ayio NIKOAAO
NG KpATtng, 10 vepd TNG BAAOCOAG TO KAAOKAIPI €ival KpUO oTnV ETTIQPAVEIA KAl (E0TO
BabuTepa. ZXoNIGoTE EAUBEPQ KAl EENYEIOTE TO QAIVOUEVO.

Oéua 2°

A. O avBpwTtrog &ekivad Tn oTiyu t=0 ammdé 1™ B€éon x=50 m Kkal OTTWG @aiveTal OTO
TTOPAKATW OIAYPAUMA KIVEITAI TTPOG TA APICTEPA. 2Tr CUVEXEID O€ KABE OnueEIwUEVN
Béon oT1o dIAYPAUPA O AvBPWTTOG KAVEI OTPO®H KAl KIVEITAI OTNV aVTIOETN KaTELBUVOoN
OTTWG ETTIONG, PAIVETAI OTO OXAMA. MEAETAOTE TTPOCEKTIKA TO OIAYPANMA KAl OTTAVTHOTE
OTIG EPWTACEIG:

t=10 min t=3 min t=6 min t=0 min

A A oo

a. [Molo didoTnua diévuoe o avBpwTrog péoa ota 10 min;
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B. Moia n yeratdion Tou ota 10 min;
y. loia n péon 1ax0TnTd TOU OTO XPOVIKO dIdoTnua Twv 10 min;

B. 'Evag (oykAép B€Ael va dlaxelpifeTal TTEVTE UTTAAEG padi. XpeldleTal TO i
AIYOTEPO HICO BEUTEPOAETTTO VIO va PEPEI TNV KABE putTdAa atmd 10 Eva % {L‘E

XEPI TOU OTO GAAO KOl JETA VO TNV TTETALEI TTPOG TA TTAVW. Na BpEiTe ;.f r?fj 3
TO eAAXIOTO UYWOG OTO OTTOI0 Ba TTPETTEl va TTETAEI KABE UTTAAQ yia va %ﬁjﬁf;%
MTTOPEI Va dlaxelpifeTal TIg TTEVTE UTTAAEG. AiveTal n emmiTdxuvon Adyw
NG BapuTnTag g=9,8 m/s? ekl

Oéua 3°

A. Kartd tn dIdpKeia TG ATTOYEiwong evog MIKPOU agPOOKAPOUG, N ouvduaouévn dpdon
TWV PNXAVWYV KAl TOU aépa QoKEi 0TO agpooka@og duvaun 8000 N n oTroia oxnuaTiCel
ywvia 60° pe Tnv opifovtia dieubuvon kal £xel KatelBuvaon TPog Ta TAvw. To
aePOTTAAVO avépxeTal Je OoTABEPH TaXUTNTA OTOV KATAKOPUQPO Afova evw ouveyilel va
ETMITAXUVETAI KATA TOV 0pPICOVTIO Agova.

a) [lolo gival To BAPOG TOU AEPOTKAPOUG;
B) lMoia gival n opIOvTIa ETTITAXUVON TOU AEPOCKAPOUG;
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B. Auo aoTtpovauTteg, A kal B pe pdleg M=60 kg Kivouvtal KaTd PAKOG €uBciag péoa oe
OIa0TNUIKO OTABPO Kal o€ OUVOAKES EAAEIWNG BapuTnTag PE TaXUTNTEG Va=2 M/S Kal
V= 1m/s wg TTpog 10 dlaoTNUIKG oTaBud. O A petagépel éva KIBwTIo padlag m=5 kg. lNa
va atroQuyel Tn ouyKpouon WE Tov B TTETA TO KIBWTIO TTPOG QUTOV PE TAXUTNTA V WG
TTPOG TOV OTABPO Kal auTdS TO TTIAVEL. Bpeite TNV EAAXIOTN TIMA TAG V.
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Neipapartikd Mépog

A. To dlooTNUOMETPO TTOU PAiVETAI OTNV TTAPAKATW APIOTEPN €IKOVa deixvel 7,6 mm. [N6co
Ocixvel To DIACTNUOPETPO TNG BEEIAG EIKOVAG;
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7,6 mm

B. H dUvaun 1Tou aokeital o€ €va €AAOTIKO OWHA, OTTWG £va s
OTTEIPOEIOEG  EAATAPIO, TTPOKOAEI METABOAN TOU HAKOUG
(eAaOTIK TTOPAPOPPWON) TOU OCWHATOG, N OTroia  ival
avaloyn TnG dUvaPNG auTtnS Kal TTEPIYPAPETAl aTTd TO VOUO
Tou Hooke: F=-kx &é1ou 10 X TTOPIOTA TNV PETABOAR TOU
MAKOUG TOU OWMATOG KAl n  oT1aBepd avaloyiog k ,
XOPAKTNPICEl TO EAACTIKO CWHPA Kal ECAPTATAl OTTO TN GUON
KAl TO YEWMETPIKA TOU XOPAKTNPIOTIKA. ZTNV TTEPITITWON TOU
eAatnpiou n oTaBepd k ovopddeTal oTaBepd Tou eAATnpiou.

|

- I

ATTO pia opdda Trévre padnTwyv A Aukeiou ¢nTHBNKE va e
emPBeBalOOUV  TTEIPAPATIKA TO VOPO Tou Hooke oTO
OXOAIKO epyaoThplo. Ta oépyava Trou eixav otn O1dBeon
Toug ATtav: opBooTdrng, eAatfpio, didgopa Papidia e

yavt{o, OUO OEIKTEG OI OTTOI0I UTTOPOUV VA KIVOUVTAIl TTAVW AN _1 %}
oTn METAAAIKN paBdo Tou opBOCTATN KAl KAVOVAG YIa TN N r‘ ™S
HETPNON TNG ATTOOTAONG TWV JEIKTWV OTTWS QaiveTal atn S

oImrAavn €ikova. To eAatrpio Bswpeital apapEg.
O kaBg pabnTAG akoAouBnoe TNV TTAPAKATW TTEIPAPATIKA dladikaaoia:
E€apTnoe 10 eAATAPIO OTTWG QAIVETAI OTNV EIKOVA.
MeTakivnoe Tov TTavw O&iKTn WOTE va onuadelel To KATW AKPO Tou eAaTnpiou.
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- E&apTnoe 10 PIKPOTEPO PBapidl yVWOTAG MACOG M OTTOTE TO OUCTNUO €AATHPIO
Bapidl 1Ic0ppoTINOE O pia Béon OTTOU TO €AATPIO €iXE ETTINNKUVOEI Adyw TOU

Bapoug TTOU aoKei N 'n oTO Bapidl Kal EPepe TOV KATW BEIKTN WOTE va ONUAdEUEI

TO KATW AKPO TOou eAaTnpiou.

MéETpnoe hE TOV Kavova TNV atrooTacn Twy dU0 deIKTwY dNAadr Tn HETABOAR Tou

MIKOUG X TOU gAaTNpPIiOU.

A@aipeoe 1O pIKPOTEPO Bapidl kal eTTavéAaBe Ta dUO TTponyouueva oTAadia yia

GAAa Tpia Bapidia yvwoTAg Nalag.

Ta atToTEAECPATA TWV PETPROEWV PAIVOVTAI OTOV TTAPAKATW TTiVOKA.

m (q) MaBnTAg A MaBnTAc B MaBnTig I MaBnTAg A MaBnTAg E
X1 (cm) X2 (cm) X3 (cm) Xa (CM) X5 (Cm)
20 6,1 6,4 6,5 6,5 6,3
50 16,0 15,9 16,1 16,3 16,0
70 18,6 19,0 19,1 19,2 19,1
100 31,6 32,0 32,3 31,8 31,2
EpwTthoeIg:

1. Tloieg o1 dlaoTdoEIg TNG OTABEPAS TOu eAaTnpiou; Zag utrevBudioupe OTI UTTAPXOUV

€€1 BepeAiodn peyéBN. Tpia amd autd cival To PRKog f pala kal o xpovog. Ol
avTioTolxeg diaoTdoelg Toug gival L, M kai T. O1 kaBapoi apiBuoi, 6TTwg o 1T, dev
éxouv dlaoTtaocelg. MNa Tapddeiyua, n TaxuTnTa TOU QWTOG C Kal YEVIKA N TaxutnTa V,
éxel dlaoTaoeig LT,

. Metag@épare oUPTTANPWHEVO TOV TTAPOKATW TTiVaKa OTO TETPAdIO oag. Aivetal n
emTdxuvon Adyw TS Baputntag g=9,8 m/s%. MpocéETe TIC HOVADES, YIa TTAPEdEIY LA
0 oupBoAiopdg F(10°N) onuaivel 6T Ta OToIXEid TS avTioTolxNG OTAANG OTav
moAatrAaciGlovTal pe 10 Sivouv TNV TIWA TS SUvVONG N oTroia TTPOKAAEl TNV
ETMPAKUVON Tou eAatnpiou oe Newton. ETTiong <x> €ival n yéon TIPAR TwV JETARBOAWV
TOU PNKOUG TOU eAaTnpiou (ETTIMNKUVOEWY) yia KABe Bapidl.

Xi (10-3 m
X1 X2 X3 Xa X5

m(10° Kg) | F(10°N) <x> (10°m)

. Kdavte 10 KAtGAAnAo ypdenua atrd To OTToio va gival duvatdg O UTTOAOYIONOG TNG
oTaBepdc Tou eAatnpiou oupovtag Tn BEATIOTN €uBeia dia HECOU TWV TTEIPAPATIKWV
onueiwv.

. Na 1o Bapidl Twv 20 g Bpeite To 0PAAPQ TNG PEONG TIUAG OX OTPOYYUAOTTOINUEVO
MEXPI VO HEiVEl éva onPavTIKO wneio diIa@opo Tou pundevos. To o@dAua Tng Yéong

N
a (x- <x>)’

TIUAG diveTal amd TN oxéon: Ox=1/->

MNg n oxeon N(N-1)

ETTINAKUVONG TTOU PETPNOAV Ol TTEVTE JaBNTEG yia To Bapidl autd (dNAAdA X1,X2... Xs)
N
Kali N o aplBudg Twv peTpnoewyv yia 1o Bapidl autd. To ouuBoAo é
i=1

OTTOU X; Ol TTEIPAUATIKEG TIUEG TNG

onuaivel

aBpoiopa atmd i =1 £wg N.
KaAnl EmmiTuyia

A’ Aukeiou

2elida 4 ammé 5



Evwon EAnvwy @uoikwv IMTANEAAHNIOZ AIAFONIZMOZ @YZIKHZ 2011

MNavemornuio Abnvwyv
Epyaaoripio @uaikwv Emiornuwy, TexvoAoyiag, MepiBdAAovrog

Av BENETE, PTTOPEITE VA KAVETE TO ypA@NUa TTOU Ba 0ag XPEIOOTEI 0° auTh TN O€AIda Kal va
TNV ETTICUVAYETE HECA OTO TETPADIO OO,
EmAEETE TOUG GEOVEG, TITAODOTNOTE KAl CUPTTEPIAGPBETE TIG KATAAANAEG HOVADES O€ KABE

agova.
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