Epotmnon 1

Eykdpowo appovikd kupa dwadidetal o opoyeEvED YpOPPIKO EAOCOTIKO PECO KOl TIpOC TNV
BeTiky wkarelBuvon Tou dtova ¥'x. Gewpolps OTL n TNy TAapaywynic Tou KUPATOC
Bpioketal oto onpeio O, apxn Tou atova x'x.

Ao onpeic A kol B Tou sAdcoTmikoU pPEGOU, E£XOUV KATIOID XPOVIKI] OTIYHN QACELS

q:n_i=11% rad/s kal @5 =107 rad /s avriotowa.

H amootacn Touw onpsiou B ano v mnyT Tapaywyrig Tou KOparog eival:
a) peyakdtepn ané autr Tou A.

B) puwpdrepn amd autr Tou A.

y) ion pe aut tou A.

Ha dikaoAoynoETE TNV andvinor oac.

Zwotn anmavrnon n B.

O B A
L] [l L |
—
Xz
Xa

™
Mvopiloups OTL N @aon evog appovikold koparog divetal amd nxéﬁn:m=2n(%—1£ J
A

Ene1dr) amd ta dedopeva, n gdon Tou B eivan peyaditepn amd auth Tou A Ba Exoups:

'
X X
L= InA—x, <x,

X,
—= -2
: .]:. 2 .

A
T &

=p, =271 l—h.\l:z-ln(
Pz 7 Pa -y

p%

Apa 1o B Bpioketa mo kovtd otnv mnyn (onpeio 0).
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Epatnon 2

Ao gppovikd eywdpoia kopara adidoviar o ehacnkn xopdn katd v Bemikn
KorsuBuvan.

Av givan yvwotd Om 1o mAdTog Tow deUtEpou KOpaTog Eival SIMAGOIO TOU TIPWTOU
(A,=2A) evw Ta priKn KOpatog Twy 0o auTwy KUpdtwy eival ica (A, =1, ), TotE ya
TO PETPA Twv PEYIOTWV TAXUTHTWY TAAGVIWONG Tev popinyv TN ehactiknic xopdiic Oa
LoXUEL

Amavtnon

T woTr andvinon n y.
AgoU Ta d0o kopara dwadidovial oto o shaotikd pico, Ba £xouv iceg TaXUTNTEC
duddoonc.

u,=u, (1)

And v oxéon (1) ka pe v BorBeiwa e Bepehiwdous eEicwong Tng Kupatwkric u=/»,-f,
omou A To prikog Kal f n ouxvetnTa Tov KOPaTog, mMpoKUTITEL:

Ayof =0 _h'-_"_}f] =1,

: . 1 .
Iuvenwe, emeldn T = 5’ TPOKUTITEL:
I =T,

Kal apol o = l—; , Ba woxoet:

o, =@, (2)

-

Amo v ox£on mou divel To PETPO TNG PEYICTNG TaxutnTag TaAddviwong: v = oA, omou
w N YOOVIOKN oUxXvoTnTa Kal A To TAdTog TG TaAdviwong, ko pe tn BorBewa tng oxéong
(2) mpokiTrTEL:

Uy _ OA, aana Vg _ A, _u _ l

u_, @A, v, 24 uw_. 2

IMax = SN & £

max]
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Epoton 3

H mopakdrw ypagkl] TapdoTact), aVAO@EPETAlL OTN TAAAVIWON £VOC ONpEiou A evog
opoyevoug eAaomiko) pecou oto onoio duadideTal eyKApPOLo apUOVIKO KUPA pE TaxUTnTa

n=4m/s.

a) H mepiodog Tou KUpATOg elval:

1) 6s. yim)
2) 8s. e f{ﬂ\ ; <
3) 6-107%s. / \:. / \
. : : / | I \
B) To pnKog Tou KUUATOC Elval: IJ' | J{ \
1) 24m. 8 \ I||:14 | II'II. 1s)
f § |
2 \ .
2) gm . \ ," \ /
Voo Voo
102 W/ o/
3) 2m. o0
Na SikaloAoynGeTe TIg anavincelg oag.
Anavtnon
Ol GWOTEC ATavIAGELC Elval: ATI6 To Sidypappd TPOKUTITOUY:
a) 1. a) T=(14-8)s=T=06s
B) 1. B) Me Bdaon tn Bepehwdn egicwon TNg KUPATIKGG TPOKUTTEL:
ko T=24
u=—=>~=ul=24m
T
Epoton 4
Aivetan n eficwon TG @dong evog ypappikou dppovikol kopatog mou dwadideTtal o
’]._"
YPOUEKS OpoyeEVES EACOTIKO PECO: @= _T"(Ert—lx} oto S.1. 'Eva onpeio I améxel & m
amo v Inyn dnpoupyiag Tou Kopatog. To Kipa T Xxpovikn onypn t=1s:
a) dev £XE1L PTAGEL OTO oTjpeio L.
B) polig eprace oo onpeio I.
¥) £xe1 mpoomepdcEl TO onpEio I.
Ha dikawoAoynioeTe TNV andvinaon oac.
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Anavtnon

ZuMFTN amdvTnoT nda.

A’ Tpomoc:

TuyKpivovTac Tov YEVIKG TUTIO TNG (Iong svog pnxavikol appovikold KUparoc pe autdv
TNG EKPEVNONG TPOKUTTToUV:

- . j-n-

im=%{m_3.ﬂ) ‘ omm iy oAM= AT=2=T-05%
{E _1 '.t EI — _. .
°=T ) 1*lT 2mx _ 4

=4.=06m=)=15m

Ao Tn Bepehodn e£icwoN TG KUPGTIKNGG PTOPOUNE va uToAoyicoupe Tnv TaxUmmtd
01G000T)g ToU KUPITOC.

oLy ;
u=—=—""m/s=u=3m/s
T 0.5

Ze xpovo t=1s 1o KUpa £xe1 SlavOCEL AMOCTAOT:
d

u=T:~d=ut = d=3m

Apa To KOpa dev £x£1 OTACEL akdpa oTo onpeio L.

B’ tpomoc:

H pdon evog vAkoU onpeiou ToU PEGOU EXEL VONPA Ao T OTIYHN Tou auto EeKiva va
TahavtwveTal. Ekeivny Tn otwypn n gdon Tou mpo@avwg woouTtal pe pndev. Av To onpeio

L(x, =0m) Eerva v TAAIVTWOT TOU TN Xpovikn otypr t., Tote n efiowon mg gpdong

Tou Ba eival pndevikn. AnAadn: @ =IiI:,~ET'Tr,'ll.':iIE—2;!1':}='|3I:>151E -2-6=0=t;=12s

TUVETIWG TN XpoviKn otiypn t=1s 1o kipa dev £x1 QracEl oTo onpeio .
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Epo®tnon 5

ITo mapakdTw Sidypappa @aiveTal To oTYPGTUTIO EVOC YpappikoU appovikol KOpatog

mou diadideTal o OPOYEVEG EAACTIKG PECO KATTOIA XPOVIKT OTIYHN.

To prkog Tou subilypappou TpRpatog KM ekeivn Tn Xpovikn oTiypn ivan ion pe

a) 10cm.
B) 8cm.
y) 6cm.

Ha dikaoAoynoeTe TNV andvInon oag.

Amndvtnon

Tu)OTr amavinon n d. "

ATO TO Adypappa MPOKUTTTEL: %= fcm— A =12cm

Mz spappoyr] Tov mubaydpsiov Bewpriparog '\ I/B

OT0 YPOUUOCKIOOUEVD Tpiywwvo EXOUE:
(MK )= /(AK)* +(MA)' () 3

A

Opewg givon: (MA)=2A km (AK) =§, OTIOTE:
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Ep®tnon 6

Ol MapardTw YPAWIKEC TAPACTAGEI AVA@PEPOVIAQlL Gt OoUypwotuma 600 sykdpouwv
appovikov Kupdtwy (1) kau (2), mou dadidovrtar oto ido opoyevéc ehoomikd pEcov
Kdmowa xpovikn otrypn t.

2A I
. | A A S VAU A N

A) Na petagépete oto TeTpddio cag To mapandvw dypappa Kal va oxeddoete ) popd
ToU GIavUopaTog TNG TaxXUnTAc Tou onpsiow I n xpovikn otypn ti, yua i duo autég
TEPITTTWOELG,

B) AV Upg KOl Upge T PETPA TWV PEYIOTWY TOXUTHTWY TAAAVTWONC Tou onpeiov I and
Ta d0o KUpara, TOTE LOXUEL OTL:

Uy — U
{]] Upo) =72. EI] 1_]__1_1 \’r] —zaml
uml a2 umzi
Anavtnon

Iwotr) anavinon yua to B) eivan n y).

2A

-2A
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A) Ito mapandvw Sdypappa Pe CUVEXT] YPappn @aiveral To oTiypotumo Tou 1% kipatog
TN Xpovikn orypn t;, v pe SlaKsKoppeévn ypappn @aiveral To otypotumo tou idou

KUPOTOC T XpoviKnh otiypn t=t+T/4
Naparipnon: Na va oxedidooupe T OTIYMOTUTIO TOU KUPOTOC TN xpovikn otypn s,

pETaKivolps TN Ypa@kn TapdoTacT) Tou ava@EPETal T Xpovikn oTiypn ty katd A/4 mpog
Ta Aef1d, yati omwe sival yvwotd To Kopa of Xpovo piag mepiddou davisl £va PRKog
KUparog, apd oF £vd TETAPTO TNg Mepiodou diavUEel £va TETAPTO TOU WKOUC KUPKITOC.

Iz aqutd To dslrepo omymdtumo To onpeio I Bploketar oty avwtepn Gfon TR
TahavTwonc Tow kM auto eEnyei v karelBuvon g TaxUmTag Tou TNV XPOVIKI GIiypn
t;. To o1 N TaxXUTNTA TOU onpEiou I £XE1 TN XPOVIKI] OTIyPR © TN PEYICTN KaTd PETpOo T
me, bnyeital amd to yeyovog om Bpioketal otn Béon woppomiag Tou (y=0).

y

20 KOO

/\ [ A
. \/“”

ITO Mapanmdav Maypappd pe ouveXT) YPappn @aiveTal To oTypoTuno Touw 2% KOparog Tn
XpOVIKT] oTtypn ty, eved pe OLOKEKOPPEVI Ypapun @aivetal To oUypoTumo Tou idou
KUparog ) xpovikn otrypn t=t,+T/4.

Na to oxedacpyd autol Tou GeUTEPOU CTIYHIOTUTIOU KAVAPE XPron NS TMapandavo
MapaTnipenone.

Is autd 1o deltepo omypoTumio To onpeio I Bpioketal otnv katwtepn Béon g
TaAGVTWOTIC TOU Kal autd eEnyel Tnv katevBuvon g TaxXUTNTAg ToU TNV XPOVIKE Gy
t;. To 0T N T@UTNTa TOU onpeiow I £xelL TN XPOVIKN oTtypn t; TN pEyoTn Katd pPETpo T
e, sEnyeital amo To yeyovog o1 Bpioketan otn Béon woppomiag Tou (y=0).

B) Amo To didypappa G EKGWVIIONG TApatnpoUps OTL To PKOg KUpPATog Tou 2™ Kupartog
eivar dimAdcio amd auto tou 1%,

by =20, (1)

Ems1dn ka Ta do kopara Swadidovrar oto idio eAaoTtikd pioo, Ba £xouv ioeg ToXUTNTEC
duadoonc:

U, =1, (2)

H oxgon (2) pe ™ Bonjbewa Tng oxonc: u= %, ypapetal:
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Mib e M M1 o1 (3
T, T, T, T =

1 F]

AMO TN ypagikr) TapdoTacT MPoKUTITEL 0T A=24; (4)

MNa 1a pETpa e pEYIoTnS TaxUTnTac TAAMVTwoNG Tou onpeiou I 1ox0EL:

u —EA
Uy = A, = I l | s B LA gy Uy 2T 2A,
S - — =—.— . =— —
Upaxz = A, | u_ _E'TA J U L Ay U L Ay
Uos _ 4
u‘mni
Epo®tnon 7

Aivovtan o1 eflowoelg G000 EYRAPCLLY PNXAVIKWY appoviKwy Kupdtwy oto (5.1.), kabéva
amd ta omoia dadidetal o8 SAPOPETIKG OPOYEVES YPOUPIKG AAOTIKO PECO.

e we [t 1
1) v,=5-10 lr]lu,-':| E_x‘_l’

2) vy, = z.lﬂ'znulrri%+x | .

A) H tamaitnra diddoong Tou MpwTou KUPaTog ival
a) peyahltepn Tng TaxutnTag diddoong Tou deUTEpPOU.
B) mkpotepn g taxutnrag diadoong Tou deUTEpOU.
y) ion pe ™ taxiTnta diadoong Tow dedTEpou.

B) To pETpo NG HEYIOTNG EMITAXUVONG TIOU £XOUV Td WOpId TOU £AAOCTIKOU PECGOU OTO
omoio dladideTal To TPWTO KUpPA Eival:

a) peyahiTepo
B) pkpotepo

y) ico pe auTd Twv popiwv Tou sAacTikoU pecou oto omoio duadidstal To dedtepo
KUpa.

Ha SikaoAoyNoETE TIC aMAvINGCELS GaG.
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Amndvtnon

TWOTEG aMavTNoElg elval ol:

A) B)
B) a)
A) H yevikr) eEicwaon evog kopatog diveTal anmo ) OXECH: V= Ar].u'lrri %ii - , OTToU A TO

mAGTog, A To prikog Kat T n mepiodog Tou KUPATOG.
ZuyKpivovTac Tn YEVIKR ££i0uon ToU KUOPATOS PE AUTEC TNG EKPWVIIONS, EXOUME:

MNa to 1° Kopa.

Jj,'l=5-1'|]'1r1.u.'r;'%—xl| }’l=5-lﬂ_]ﬂlll;l%—ﬂ{ | ET;ﬂ=£:>T1=l{}s
C xS DININE P v
A X | { 21 X | X |
\\}rl =-‘j"]r|.”-2"'-'| _ | {E:*&’-lm-l. - ‘-,_=E:' fy=2m
VoA LT o I 1

A =510"m
Amo 1 Bepehwdn e€icwon g Kupamikng unoAoyiloups T ToxdnTa 1adocng auTou Tou
KUpPaTOoC:

7
y=—=—m/s=u =02m/s

T, 10
Na 1o 2° Kopa.

| o g

| [ t X

I o= - 1_]—: 2
| Y2 =Amu2n| 73

s

Kat A, =2-107m.

Amd Tn Bepshwdn sticwon TN Kupamkic umoAoyifoups n ToxdnTa diddoong autol Tou
KUpaToc:

I

fumy
F

T,

u, = =%m.-"s =u,=02m/s

Iupmepaivoups 0Tl n TaxUTnTa SGdoong TOUu TpWToU KOPATog £ival pkpdTEpn NG
Taxutnrag diadoong Tou deUTEpOU.

B) To PETpO NG PEYIOTNG EMTAXUVONG TAAAVTWONG £VOC popiou Tou eAaoTiKoU PEcou,
SiveTal amd T GRETN:

O, =0A,
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OToU 0 N YWVIAKT GUXVOTNTd KOl A To TAGTOS TNG TAAAVIWATS.
.. 2n
Emeidn woxis: o= T

n Mapandvw ox£éon ypageTal:

T
=|?| A
MNa to 1° kopa.

oy 1 g3 1 12 2

=| o | 510" m/s’ = o, =27 -107m/s’

Na to 2° kipa.

i % : 1':]_2]11_-" S: = s ={}__51-:2 1[.—2111 52

Zypgmepaivoups OTL PEYLOTN EMTAXUVOT £X0UV Td POpLd Tou sAACTIKOU PEGOU GTO OTolo
dwadideTal To 1° Kopa.

Epaton 8

AiveTal TO oTIYMOTUTIO EVOG EYKAPCIOU appovikol KUparog mou SadideTal o OpoyEevEG
Ypappko shacnikd pEcov kal mpog T Benkn katewBuvon. H nnyn mapaywync autol Tou
KUparog Bpioketal otnv apxr) tou atova x’x.

MNna ng eAaces Twy onpeiwy M ko K ioxoe:
a) Py > P -
B) Py =0x-
¥) Pue < P

Ha dikaoAoynoETE TNV aQNAVINoT oac.
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Amavtnon

FTOpOTr amdvInoen na.

Amo Tnv edicwon TNE PAcng Tov KOPATOS ¢= EIi ?—JJE , EXOUHE YO TG (POCELS TWWV

onpeiwy M ka K:
Xy ) b x|
Pae T|.\T R

Eme1dr) Opwg oMo mapatnpoUps and To Sidypappa:

K, »X

K M

EmeTan Gm:

P "f.'-’.}m.

Ep®tnon 9

Ao pnxavikd kopara idag ouxvotntag dadidovian oe eAacnikn xopdry. Av Ay kau A; Ta
PriKn KOPaTOS auTwy Ty KUPATWY 1oX0EL:

a) b, <A,.

B) Iy >,

Y) A =4,

AkaIoAOYNOTE TNV aMAvINGT Cag.

Amndvtnon

ToTr amdvinon n y.

Aol Ta kipata Sadidovtar oto ido ehacmko pecov, Ba £xouv Ty ida TaxiTnTa
diadoonc.

Amo N BepeMwdn e€iowon g Kupanikng u=A-f, mpokUTTEL
MNa 1o mpwto Kopa: u=Af
MNa to deutepo kOpa: u=7,f

ZuyKpivovTag TI Mapamdvi oxEGEIg CUpTTEpaivoups ot A, =1,
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Epotnon 10

H ypagpwkn mopdcoracn tng @Aacng o CcUVApPINOT pPe TO XpOovo, yld £vd OnpEio
(drapopeTikd Tng Tyng O) evog sAacTiKoU ypappikol pecou oo omoio dadidetan éva
£YKAPOIO YPAPPIKO appovike kUpa, katd Tn Benkr) gopd, sivan pia svbeia:

a) avfouca.

B) pbivouoa.

¥) mapaMnAn otov agova t.

Ha dikaoAoyTGETE TNV AMAVINGT| GOc.

Amavtnon

LT amdvThcn n d.

L

'Omwg gival yvwoto, n pdon evoc apPovikol KUpaToc SiveTdal amd T oxEon:

MNa £va CUYKEKDIUEVO ONPEID TIOU OMEXEL OPIOUEVI QMOCTOOT anmo TV TYI %=X; 1)
MApandvis GXECT £ivan NG popenc:

Q= 2| %— oTab | , Gpa piag evdsiac pe Betkr whion (avtouvca).

To onpeio Topng autng tng eudsiag pe Tov Afova Twy Xpovay pac OSiXVEL TIOWD XPOVLIKD)
OTLYpr| TO KOpa Tavel oto £v Adyw onpeio kal o BETel o TaAdvTwoT).

Epotnon 11

H ypagur mapdotacn g paonc Twy Sapopuwy onueiwy evog ypapmkol sAacTikol
picou oro omoio dwdidstal, mpoc Tn Benikn watedBuvon Tou afova X'x, £va £yKApolo
appovike KOpa, o ouvapInon pe TNV amdotach Toug X amd v mnyn O, kdnola
CUYKEKPIPEVT) XPOVIKI] OTIYPNR, eival pia svbeia:
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a) mapdAinAn otov aSova x.

B) pbivovoa.

¥) avgouca.

Ha dikawoAoynoeTe TNV aNAvInGr) oag.

Amdvtnon

ZopoTn amdvnon n B.

'Omwg gival yvwoto, n gaon evog appovikoU Kopatog diveTal amd T oxXEon:

Na dedopevn xpovikr) otrypry t=t; n mapanavw ox£on eivan g popgrc:

p= E.T:I GTE{E-—E | , Gpa piag evBziag pe apvnmkn kAion (pBivouoa).

To onpeio Toprng autng g subeiag pe Tov afova Twv PAcewy AEiXVEL TN YA TNG TG
EKEIVI TN OTIYPNR, £VW TO CNEi0 TOPRG NG pPe Tov afova Twv X, TO MO aNOPdKPUCHEVD
onpsio oto onoio £x21 dadobsi To KOpa Ty idua autr oTrypn.

L

Epotnon 12

Iz ypappko shactkd pEco AadideTal appovikO EyKApow KUpa Tpo¢ T Bemikn
katevBuvon. Av A 1o prnkog kUpatog kat T n mepiodog autol Tou KUMATOG, TOTE N
duapopd @dong Agp petatl dlo xpovikwy oTiypwy ty Ko to pe t, >t , evdc onpeiouv Tou
pécow To onoio Eekivd va TaAavTaVETal Tn Xpovikn oty t' <t , divetal amd tn oxéon:

a) _‘-.0=2.*rt3_1’.
T
T'\._t
B) Ap=n—2—
) Ap=n—0
y) Ap=212—1,

Ha dwaoAoyrioeTe TNV aNAVINoI| Gac.

KE®.2 MHXANIKA KYMATA Emipédelo: Mapmatowkog dwng TeAlba 13




Amtdvtnon

ZudOTH amdavTnon n d.

: . . R | T X |
ATO v e&iowan e paong evog KOpaTog: ¢ =21 T %)

pmopolpEe va utoAoyicoups Tn {ntodpsvn dagopd acnc.

l.tl_tl.]

E :|=£?r| L) '|—2.T;: t—,f .|:=- Ap=21

tl l_]
A T |

(t, x)
_‘u'.p=0{t::|—-:::-|:t._]=£?r|?*——_—l-':;I_l_

Epotnon 13

Ie ypoppwo ehaomiko peco OGwadidstal appoviko eykdpowo KUpa Tpog T Bemkn
kateiBuvon. Av A To pnkog kopatog Kai T n mepiodoc autol TOU KUPATOC, TOTE 1)
dwaopd @aonc Ag tnv ida xpovikn omypn petaty oo onpeiwy Tou PECOU Ta OToia
£xouv EEKIVIOEL VO TAAAVIWVETAL TN XpovIKn oTiypn &' <1, Kal Tou améxouv améoTach
Ax diveTan amd Tny GxEoT:

u}_‘m:Er:ﬁ.
E}_\.q:n=I_£.
s

Ax
Ap=T—.
Y) Ag T.I_'T

Ha dikaoAoynoeTe TNV aNAVINGT| Gag.

Andvtnon

ZudOoTr QmavTIion n .

Amo v e&iowon e QAacng evog KUPATog: @ = }_'Ii %—E I’

pmopoupe va umohoyicoups Tn {nroupsvn duwapopd MAGTC.

2 | - X1 A%
B G e

X

_‘up=0{x3:|—-:}(:s;-_]=1:ri.%— _‘hi.%l:’—\"m:l-rgﬁ

KE®.2 MHXANIKA KYMATA Emipédelo: Mapmatowkog dwng

YeAlba 14




Epotnon 14

Ao appovikd sykdpowa wopara Owadidovial oe shaonkn xopdn kard v Bemka
Kars08uvor.

Av gival yvwoTo OTL To MATOS Kal To priKog Tou delTepou KUpatog sivan dimhdoa Tou
npwrtow (A, =2A ,A,=24), TOE ya Ta PETPA TWV PEVIOTWY  EMTAXUVOEWY
TAAGVTWONG TWy Popiwy TNS eAaoTIKAG xopdnc Ba 1oxUeL:

a) —==L =7
D:ml

B) h::;
D:mn_?
Olpyy 1

Vo2

Ha diawoAoynoeTe TNV amavInon Gac.

Amavtnon

FOMITT amavTnon .

Agou Ta d0o kopata dadidovial oto idio shacmiko pico, Ba £xouv iceg TOXUTNTEC
O1adoorc.

u =u, (1)

Amo v axgon (1) ka pe v BonBewa mg Bepehuwndoug e€icwong Tng Kupankng u=~-1,
omou A To prikog Kat f n ouxvOotnTa Tov KUPaTog, MPOoKUTITEL:

.:r«.|_ - f]_ = ;I'.: 'f: Ap=1h fi = lf]

Tuvenwe, emedn T = %J TMPOKUTITEL
1
T =_—.I.—'|
1 2 1

, 2m .
Kal agol m=? , Ba wxoer:

oy =20, (2)

ATIO TN oX£on Tou Givel TO PETPO NG PEYIOTNG EMTAXUVONS TAAAVIWONG o, =0 A,
OToU @ N YWVIOKT cUXvOTNTa Kai A To TAdTog Tng TaAdviwong, kal pe tn Bonbea tng
OXEONC (2) MpoKUTITEL
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Epoton 15

O dumhaveg ypa@IKES TAPACTACELS ava@EépovTal otn peTaBolr Tng pdaong cs cuVAapTNoN
pe To xpovo OO0 onpeiov A km B evog
ypappwoU sAacTiKoU opoysvoUg PECOU OTO
omoio SladideTal appoviKoe EYKApoLO KOud.

Av Ta onpsia A kol B BewpnBolyv vAikd onpeia 14 (rad)

idiag palac, ywa TNV KIVITTIKG  EVEPYELD
TaAdviwong K my xpovikh otrypry t=8s, Oa
1oXUEL

a) K, <K,.
B) K, =K.

y) K, >K;.

z
3

Altvovtar: ouvl=1, cuv

P | =

Ha SIkaoAOYIIGETE TNV aNAvInGr| oac.

Amdvtnon

ETudITH amavTnon n .

- . . . . [t x|
H yevikn £€iowaon Tou Kipatog divetal and tn oxéon: v =Anu2 | T 7

H ekiowaon g TaximTag TaAGvTwons Twy dapdpwy onpeiwy Tou sAactiko) pEcou £’
aAhou siva:

u= umcwizl %—? | (1)

Eme1dn) opwg n paon SiveTal amo Tn oxXEon: ¢ = E.TL T
A

n eEiowon (1) propsi va ypawpei:

u=u_cuvp (2)

KE®.2 MHXANIKA KYMATA Emipédelo: Mapmatowkog dwng TeAlda 16




] . . A : . . ) |
Mvwpioups emiong OTL KIVITIKG evEpyEL TaAdvTwong diveTa amd Tov TUmo: K=Emu ,

n omoia Adyw g (2) ypdpetao:

K=lmu:
ol

F) A 1 12 2
quv GLK:EJM:' Aguvip

Ma Tg KIVNTIKEG evEpyeleg Twv onpeiwv A Kal B tnv xpovikn otuypry t=8 s, Ba £xoups
aVTIoTOLXA:

x e
3

1 - . .1
K, =——meo'A'ow —=K, =—m&"A°-— (3
23 =3 ;0

K, = %M-J:A:UUR'EG =K, = %ﬂlﬂ:ﬂz 1(4)

Amd Tig (3) wan (4) mpokimrar: K, <Kg.

Epotnon 16

H mapakdrw ypagikn mapdotacr avagépstal otn petaBoln g gdong ¢ o8 cuvaptnon
pE TNV amdoTacn X amd Ty Ty YPOupkoU appovikol KOPOTog T XpoviKn omypn ty=14
5.

A) H mrepiodog Tou KUpaTog eival ien pe:

& (rad)

a) ls.
. t,=14 5
B) 2s. .,

Y) 4s. .
B) To pnkog Tou KUHATog sival (oo pe: .

a) 10cm. h ¥ (cm)

B) 12cm. 432
y) ldcm.

Ha Bewprioete 6Tt n mnyn tou kopatog Bpioketar otny BEon x; = 0 kol ™ Xpovikr
otypr t, =0 Egkva va tahavraveral and m BEon woppomiag Tng pe Benik TaxdnTa.

Andvtnon
TwOTEC aMavInGEeLS ol:
A) y.
B) B.
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1% tpomog:
Mvwpiloupe 6T n pdon evdc kKopatoc divetal amd v oxéon: ¢ = 1?[:' %—? |

2a onpuxBolps oTo yeEyovog OTL Ta onueia pe ouvtetaypeveg (0, 7m) wan (42, 0)
IKaVOTIOLOOY TNV Tapandvw eEicwaor).

( - 2.
| IR NI D S SR
qi'—l'r'l. t x| T A !
= r] |I T l_r\. ; s .
' —& 50=2n] E—E :-.'a=ﬂ+:m:~ L=12cm
Vg 14
2% Tpdmoc:

# T va gival n @don Tou onpeiov O (tng mnyric) 77=0T+ T onuaivel 6T £xe1 MEpaGEL
Xpovog 3T+%. Apa 3T—%=l4s :g =l4s= T=4s

» To Kipa otov mapandvw xpovo £xel  JwadoBei  katd 3,1—%. Apa

T

2

32, +; —42em = — =42em = . =12cm
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Aoxknon 1

Mua mmyn O mou Bpioketan otnv apxn tou afova x'x, apxilel va exteAel T xpowvikn
otypi t=0, amhi appoviki Tahdviwon pe efiowon v, =6-10"numt (S.1.). To
MApayoHEVO YPApPPKS appovikd kopa dadidetal katd tn Benwr katevBuvon Tou dGEova
X'% pE TaxUTnTa u =8 m/s o ypappKo opoYEVEG EAGCTIKO PECO.

a) Ha Bpeite v mepiodo, T ouXVOTNTA KAl TO PKOS KOPKITOC.
B) Ma ypayete v =&icwaon Tou KUpaToc.

y) Nowa xpovikr otrypr) Ba apxicsl va Kiveital £va onpeio M tou Gfova x'x mow Bpioketal
ot Béon x=20m;

0) Ma Bpeite n paon Tou onpeiov M Tig Xxpovikeg oTiypeg: ;=155 wal f, = 2.5 5.

£) Ha ypawete ya o onpsio M mv eficwon Tng amopdkpuvong y GE cUVAPTNOT pE TO
XpOVD KAl v yivel n ypagukr Tne mapdaotact.

Auon

a) Zuykpivovtac Tnv £Elowaor TN amopdkpuvong Yy Tou anpeiou O amd ™ B€on woppomiag
TOU 08 GUVAPTNON PE TO Xpdvo £, pe TNV eEICWaN TN EKPUVIIONG, EXOUE:

y, =6-107 npnt | 5
b B = To2s, 11
Aml? T T

CUXVOTNTA Kal A To TAATOC ToU KUPAToE.

%Hz:» f=0.5Hz, émou T n mepiodog, f n

Amd Tn Bepewdn eEicwon TS KupaTknc umoAoyiloups To prikog KOPaToc A:

u=i_l'::-~l=uT=E-2m:~.~ J =16m

B) Amo m oxeon mou divel v eficwon kupatog mou dadideTal Katd T Benkn popa:

't x| . .
y= ﬂmul‘rl T pE QVTIKATOOTAoT), TPOKUTTTEL
y=6-10" quw| = [s 1)

y) Odevovtag To kKUpa pe orabepr) TaxuTnTa u=8 m/s mMpEMel va SLIavUGCEL TNV aMOCTAcT) X.

.xlﬂ
u

) X
[l iR “=F:” =t' =25
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. . . (t x| . . .
d) Amd Tov TUMO NG pdaong: @ =2n| T—i | pE avTiKaTdoTacn, r 4aon Tou onpeiou M
1 ,-‘,,_.'
WG CUVAPTNON TOU XpOvou, YpageTal:

b =21 |%—E]{SI] yua t=2 5s

Tn xpovikr) otiypn t, =1,55s N warapaxr dev £xe1 YTacEL OTO onpEio M, KATd CUVETEID TO
onpeio M dev £xel apxicel TNV TAAMIVIWOT) TOU KAl 0 UTOAOYLOPOC TNG (PACTC TOU pE TNV
napandve oxéon dev £xe1 vonpa.

£) H oxgon mou divel tnv eticwaon amopdkpuvong Tou onpeiov M ano tn BEon 1coppomiag
TOU OE CUVAPTNON PE TO XpOvo eival:

'; —vy= ﬁlﬂ'nuzn| ———|::~yu—ﬁ1{] nuT ———]{31] yia

A

ﬁ—'lbd

[t
}r=.ﬂu’]uln‘ T
t=25s(1)

MNa mn xdpagn e ypaguenc mapdotacnc S mapandvw eéicwonc Ba Basotodps otov
MOPAKATL TVAKT TUwV:

yglm)
2:5 0 E."]_ .-"'__\'. _\\
3 6-107 \ i ‘o
= 2 25\ /45 \/5,5
4 610"
_3.10'2 "-----——-—---------____\/
Acknon 2

Mia myry O apxilel va extedel, n xpovikn otypn t=0, amAn appovikn TaAdviwon. To
MApayOPEVo amo TNV TNy appovike ypappikd kopa Sadidetol oe opoyeveg eAaoTikd

peco Kard ) Benkn karevbuvon X x kal £xel ebicwaon: v = 5-11]':r]|.|rri %—% | (5.1.).
- ]

a) Ha umohoyicete v mepiodo, TO pNKog KUPATOS Kal Ty Taxutnta Suadoong autou Tou
KUpaTOG.

B) Ha umoAoyicste TV amdotacn otny omoia Ba £xe1 @OACEL TO KUPA TN XPOVIKI GTUYHR
t, =13s.
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¥) Ha Bpeite Tig @acelg Twv onpeiwv X, =32.0m km X; =30m TN Xpovikr ouypn
t, =13s.
d) Ha ypdysts Tic eflowaoelg S @done @ =f(x), e amopdkpuvong v=1(x), ko mc
duvapkng evépyswag tahdviwong U=1{(x) o= cuvaptnon pe tnv amdotacn X and v
myn O, ™ xpovikny omiypn t, =13s. Ha Bewprioste om wabe orowxeswwdsg TPRpa Tou
oxoviol éxet pada m=2-10"kg .
£) Tn xpovikr otrypn t, =13s va Bpeite yia 1o onpeio A pe anéotacn and my mnyn x,=20
m:

i) ™ pdon Tou.

ii) v amopakpuvon Tou y amo tn Bon 1wwoppomiag Tou.

i) m Suvapkr evépyela Tahdviwone palac Tou oxowviod m=2-10"kg mou
TAAMVTWVETAL OTO TAPATAVD GnpEio.

Auon

a) Amd ™ oxéon mou divel Tnv eEicwon Tou KOPATog, pPE GUYKPLON TRoOKUTToUY:

a2 (1 X 2 X [ 2mt
r=5-10 L =510 B2 im_mo
¥ Tt 205 ‘} 7 T||.l| | T T a | T=4s
| [t X : i) X | | 4mX WX Ao=10m
|h v-Anuh[T—l—l V—Aﬂ.ll T | T

omou T n mepiodog, A To prkog Kal A To MAATOC Tou KUPATOC.

Amd n Bepeluwdn siicwon g Kupankhne umoAoyilovps Tnv TaxUtnTa duddoonsg autol
TOU KUpaTog:

10 _
l=—=u=—m/s=u=25m/s
T 4

B) To kipa dadidetal pe orabepry ToxuTnTa u=2,5 m/s Ka TN xpovikn otypn ty Ba £xel
, : X - .
diavigel amootacn: t=——==x =ut,=25-13m—=x =325m
1

X . . . .
— | TNV XPOVIKN aTrypn t=13 s maipvel n popgn:

- -

¥) H e&lowaon g @dong: ¢ = EI:|

o(t, =135) =2 %-% |. x£32,5m (S1)
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MNa to anpeio M:

Py (1, =135)=12n %—32—}|md:~ Pyt =135)=0, to omoio onpaiver oTl auti

XPOVIKI oTyun To kipa £pbace oto onpeio N, x=325m.
Ma to onpeio K:
H dwarapoxn dev £xel PTACEL OTO onpEio K, Katd cuvenela To onpeio K dev £xe1 apxioet

TNV TAAGVTWOT TOU Kal 0 UTToAOYIoNOG TNG @Aong Tou PE Ty mapandve oxéorn dev £xel vonpa.

8) H eficwon Tng gpdong ce cuvdptnon pe Ty Beon x T otypn ty siva:

E'.I %
p= ETIT—I-I_{J 2T|1—ﬁ|md:-&|1,)=""| ———| x<325m (SL) (1)

H stiowon amopakpuvong amo tn Beon wooppomiag oe cuvaptnon pe v Bgon x
orypn ty elva:

[t x| _ o _sq02 L x|
y=Amuda| z-T =y =5107 x| g - =

2 x<325m (SI) (2)

e 1otern| 13
it )=5-10"nu2n| —-
yit) 2T =10

H efiowon tng duvapikng evepyelag TAAIVIWGTIC G ouvApTnon pe Tnv Bon x n otypn ty eivan:

1

U=3Dy’ =lﬂm "Afnu2n| ———|:U 6.257* 107 nu zw|__i'
\T 2 10/
U(t,) =6.257 107 2 zw|—-—'_ x<325m (SL) (3)
) i) —E—sg,(t,)=2n ?——|rad 2m(3,25-2)rad =2m{1,25)rad =2 1+1|rad:=-

Pyl 1 :|=|- n +% .:rad (4)
ii) M8,

_ O Ly 41251070 | 242 |m=5 -lﬂ':n.u%m:s ¥, (1,)=510"m

iff) -2 U, (1,)=6.257 - 107 qu* ;'. ?.T—% |7=6,2572 107y ’—;J:

U, (t,)=6,257"-107"J
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Aoxknon 3

H mnyn O mou Bpioketal otnv apxrj Tov afova x'x, apxifel ™ xpovikn otypn t=0 va
exTeAsl amhn appovikn TaAdvIwoT), TTou TEpypd@eTal ano myv eficwon y = Anuot . To
KUpa mou dnpoupyei, dadidetal katd prikog ypappkol opoyevolg sAaoTIKoU PEcoU Kal
kata ) Benwa) gopd. ‘Eva onpeio I anéxsl amo v nyn O anootacn 12 m ka apxifel
va TOAOVIWVETOL TN Xpovikn t.. ITn ypagikry mapdctacn mou akoAouBei qaiveral n
amopdKpuvaon Tou onpeiou I and tn O£on woppomiag Tou, O CUVAPTNON HE TO XpPOVOo.
Aivetan =10,

0,3

Ha umoAoyioeTs:
a) Tnv nepiodo Tou KOpaToc,.
B) Tn xpovikn omiypn t; K@ Tyv Taxumta SadooTg Tou KUPaToc,

¥) To pETpo NG PEYIOTNG EMTAXUVONG TAAGVTWONS TOU onjeiou I.

0) To pETpo TG Taxutntag TaAdvIwong Tou onpeiov I otav Ba Bpioketaw otn Gfon
v=-0,15m amd ™ B£on \woppomiag Tow.

£) Tn duagopd gdacng tou onpeiov I petatl Twv xpovikwy onypwv t, =12s ka t, =15s.

Avon

a) Ano To dudypappa apatnpolpe Ot %= (4-3)s=T=12s

i

B) Amd to duaypappa @aiveral 6T1 To KOpa Prdavel oto onpeio I ot nepiodo mpy TV
Xpovikr otiypn t=3s.
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Apa n xpovikn otrypn t; Ba sivan:

T

tE =;__3_E.j: tE =25
Eme1diy To kopa dadidetal pe orabepr TaxdmTa, EXOUpE:

x. 127 .
I mis—u=0m/s
t. 2

1=

¥) H ywwviakn ouxvotnTa ToU KUPAToc eival:

T
& ='—"=Erad.-"s —m=mrad/s
T 2

Amd To dudypappa mapatnpoUps emiong, 6Tl To TAdTog Tow KUpatog ival 4=0,3 m.

To PETpO TG PEYIOTNG EMTAXUVONS TAAGVTWONG Tou onpeiou I sival:

-
=

|Ole | = @*A =70,3m /5" = 0y, =3m/s

0) Aol To onpeio I extedei amhn appovikn TaAGvTwon, oxUel n Apxn Aatipnong
Evépyeilac TaAGVTwWoNC.
3DA’ = 3Dy s’ = vt - (at-y?) bR,

n=2mn/3A' /4 =u= i%m)—k= i%n-ﬂ_i m/s=u=+157m/s

£) Amd tnv e€icwon tng Qdaong Tov KUPAaTog o= 2.*[] %—E |

unoAoyifoupe n Sa@opd @aong Tov onpeiov I petall Twv XpoviKwy oTrypwy ty Kat ta:

| i ! N P
] |=‘:-'_T"Hr:—r, =2 (15-12)ad = Ao, , =37 rad

Ag, , = Erri. %_;_5

Aoknon 4

H mnyn kopatog O apxifet ™ xpovikny otiyp t,=0s va extedei amhn appovikn
TaAdvtwon mhdtoug A=0.2m. To appovikd kopa mou dnpoupyeital dadideto katd
priKog ypappikoU opoyevoug eAacTikol pecou, katd Tov afova Ox. ITo Tapakdiw
duaypappa anekovi{eTal To CTIYPIOTUTIO TOU KUPATog Petd amod xpovo t, =10s.
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0.2

o T S I, !

a) Ha vmoAoyicete v TanTa v S1adoong Tou KUPATog oTo EAAOTIKO PECO.
B) Ma Bpeite v mepiodo T TouU appoviKoU KOPATOC.

¥) Ha umoAoyiceTe TO pPETPO NG PEYIOING TAXUTNTAS TAAGVTWONG TWv POpiwy Tou
ehaoTikoU pEcou.

d) Ha ypdywete v £ficwon Tou appovikol KOPaToc.

£) Na unoAoyicete Tn dawopd pdong petatl Twv onpeinv K kal A T xpovikr ooypn t, .

Auon

a) Amo To didypappa cuPTEpaivoupe OT1L TA Tpia TETAPTA TOU PrKoug Kupatog sivan 1, 5m

%?-.=[2,5—l}m:>l=1m

Iypmepaivoupe emiong o To KOpa £xel dadobei o amdotacn 2A. Apa To KUpa dEvuoe
pe orabepr TaximnTa andctaocn X, =4m oe xpdvo t, =10s.

H taxdmnra duadoong Tou kupatog Ba sivan:

u=£=imfs:~u=ﬂ.,4mfs
, 10

B) Amo tn Bepehuwdn eEiowon Tng kKupankng u=Af, Exoupe:

u=i:>T=£=is:» T=35s
T u 04

y) Omwe sival ywwotd, To PETPO TN PEVIOTNG TaXUTNTAC TAAVIWONG Twy Hopiuwy Tou
eACTIKOU pECOU GiVETAL AMO T OXEOT:
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u ®A,

OTIOU @ I YWVIIKT CUXVOTNTA Kal A To TAGTOC TNG TAAIVTWONG,.
Amd To dudypappa gaivetal 6t To mAdTog sivar: A=02m

; . . 2n .
H ywwviakn ouxvomnTa eivar: o= T =—rad/s

Me avTikaTdoTacn AOUTOY TPOKUTITEL:

0| =87-107m/s

N . . f I- 1
d) Amé tnv eticwon Tou KOPaTog: vV = AT].1125:| T —_E ,
pE aVTIKATACTAoT TPOKUTTEL

r=02nu2n| ———=| (Sl
y=0.2nu2r| =~ | (1)

£) Amd To dibrypappa cupmepaivoups Ot

: i . . [t x|
ATIé TV €icwon TG aang Tou KipaTog o =27 T )

vmoAoyifoupe t duapopd @dong petafy Twv onpeiwv K ko A Ty xpovikn otiypn

|

[t (t, X' 27
o 33 -an{ 322

—(Xp —X,) =%ﬂ_5 rad = A , =% rad

Aoknon 5

To oorfjpa mapousidlel n ypapkn mapdotaon @ =f(x) mc pdong Twv onpeioy pag
opoyevolg eEAacTikng xopdhg, otnv onoia dadideTal £va eyKApmo appoviKe Kopd, Tn
XpovIKT otypn t; =4 5. To mAdrog e TaAdVTwonG Twy onpsiwy amd Ta onoia mepvd 1o
kopa givar A=0,2 m. Avo onpeia K kot A g xopdrnig Bpiokovial onig Béoeig X =+1m
Kal X, =+13m, avriorowa. Na to onpeio e 8éong X =0 yvwpifovpe omi T xpovikn oTiypn

t =0 to onpelo autd Siépxeta and T BEon WoppoTiag ToU PE BETIKA TaxXUTnTa

KE®.2 MHXANIKA KYMATA Emipédelo: Mapmatowkog dwng

YeAlba 26




i (rad) 4

an
ti=ds
am
2m ¢
m
| | % (m)
0 0.5 7 TE > >

a) Ha ypagei n e£icwon Tou Koparoc,.

B) Ha ypagpel n eficwon u=1{(x. t) g TaximnTag TAAIVTWONS TwV oNpEiwy Tou
eAOCTIKOU PECOU.

y) va Bpebolv o1 xpovikég OTIYPEG T, Kal T, , OTIC omoieg Ta onpeia K kat A Eekivoly
TOATVTONI.

d) Ma umoAoyiotei n daopd @acns HeTaty Twv TAAAVTWOEWY Twy onpsiuwy K ka A tnv
i xpovikr oTrypry.

g) Na yivel n ypapwkn napdoracn ¢ = f£(t) Tou onpeiou A, pExpl TN GTUYHR TOU TO oNpEio
A £xg1 eKTEAECEL Pia TANpn TOAQVTWOT).

ot) Ma yivel n ypagikn mapdortaocrn v =f(t) Touv onpsiou A, pExpL TN oTRypr mou T
onpsio A £xel eKTEAECEL 2 TANPELS TAAAVTWCELS.

{) Ha Bpebei n popd kivnong Tou onpeiou A, T Xpoviki ooypn t,.

n) Na oxediactsi 10 oTypGTUTO Tou KUpaToc T xpovikn otwypr t, =85,

Abon

a) AmO TO GxRpa QaiveTal 0Tl N QAacT G TAAGVTWGTIC TWY oNpeiwy Tou sAacTikol pEcou
duadoonc Tou KUparog pelwvetal mpog tn Btk katevBuvon tou afova. Autd onpaivel
om To kupa dwadidstal mpog tn BeTikn kateuBuvon Tou afova, emopévwg, n €icwon Tou
KUPaTog sival TNg poppric:

([t x}

V= -éﬂ'ltll-'f.. 77|

H etiowaon pdong yua autd to kopa divetal amd Tov Timo:
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Amd ta dedopéva Tou CXNpPaToC £XOUpE OTL:

yax=0kam t=4s=¢=4nrad

Avnikathotavtag Tic Tipée otny eEicwaon pdong, éxovps: dr=4o=o=1—

Emopévi, |T =2 s||cm|f =05 I—Iz|

H sticwon paong maipvel T popgry:

N1
£I0K
|:|=.;|.t___

yax=2m kam t=4s=¢=0

Avniwabhotwvtag Tig Tipeg omyv e€icwon Qaonc, Exoups: (0 =4x —E — ﬂ =41=
_In'.\_ A

‘Eron, n etiowon (pdong maipvel T popgn:

f=mt—2nx

TeMwkd, n eficwon Tou KOpATog Taipvel TN popgn:

y=02nu(nt-2nx) (5. 1.)

B) H péyiotn TaximnTa TaAMIVIWoNS Tev popiwy Tou sAacTikoU pécou utroAoyiletan amd
TOV TUTTO:

u =oA=
m
u,, =021—
5

Me avTiaractaon oy e£lowaon TNG TaXUTNTAG, EX0UE:

u= umﬁux'I {:}t—zi—m .|:,~ u=0_2rouv(mt—-2mx) (5. 1.)
A

¥) Na va Bpoups moTe £va onpeio Tov pécou EeKivnoe TAAAVTWGN, PMopoUKE va
EpyacToUps pe Sid@opoug TPOTIOUS.

Na 1o onpeio K Ba xpnowonowncoups v £Eicwon @aonc. Eva onpeio tng xopdng Eskiva
v TAAQVTWVYETAL OTaV N PAacrn Tou yivel pndev:

MNna to onpeio A Ba xpnoomorcoups TNV TaXUTNTA ToU KOPATog:

n=if=|ug=0s™

5
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1.5

. X
Emedi: u= " =otaf.  pe avnikardoTaon ExoupE: u=—=0,5=—" — t
T:as

I:.'L_,

(A}

=3z

8) Na tov umcAoyiopo g dapopdc @aong Twy onpeicwy K, A v idwa xpovikd otiypn,
epyalopacte wg eERg:

O paceig Tawv K, A we mpog To xpdvo divovtal and TIg eEIGwaEeIg:

[t xg |

by = 27| T_TRI
T X, |

u:l,L=2r:| ——= |
’ T L

Me aaipeoT) KaTd PEAN, EXOUE:

IR NI L N NP PN L SV
bg —ha _EH[T_T_J_EH[T_ 2, _.J_EHT_EHT_EIT_FEHT_

X X n :
=-In—E+dnt=—"(x, -x,)

A A -
EnmopEviog:
2n

1]5;_1]1:_:‘ (Im-15m)=
e —p, =+mrad

£) Na m xdapagn g ypagkng mapdotacng §=1I(t) ya to onpeio A, Bétovpe x=1,5m
omyv eficwaon g pdonc:

p=mt-2mx —

p=mt-37 (5. L) pet=3s

H efiowon mou mpokumtel eival mpwtou Babpou wg mpog t, n ypagikn apactacn g

omoiag aiverar oto oxipa: | a

4n

an

2n
m
N tisi

0 1 2 3 4 y

=27

-am
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ot) Na ™ xdpagn e ypagknc mapdotacng v =1I(t) yia to onpeio A, Bétovps x=15m
oy eficwon Koparog:

y=02np(mt-2nx)=

y=02nu(nt-3m) (5. 1.)

H e&icwaon mou MpoKUTTEL £ivan appovikr cuvdptnon and tn onypr t=3s ka émerta. H
YPagiKr NG MapdoTaoT) PaivETal OTO CXIPa:

e +1,5m

yim)a
0,2 1 ~

tE]

0,21

{) Na v elpeon NG popdg kivnong Tou onpsiov A Ba xpnowponowncoups Ty eficwo
u=02nouv(mt—2mx) (5. 1.)

NG TaXUTNTAag TAAAVTWOTG TwY CNpeiwy Tou sEAACTIKOU pHEGOU, amo To epwtnpa B).
SeToupe oy eicwon X=15>m ka t=4s:

u=0_2nmouv(mt-2m )= u=02nouv(4r—3n)=u=02rcuvi =

11=—III,2.TE
5

n) Na t, =8s, n ekiowon koparog maipvel Tn popgr

y=02nu(nt-2mx)=

y=02nu(8n-2mx ) (S. L.)

MNpoksital va oxedldooups TN YpagIkn TapacTact autng TNg cuvapTnong.

MNa va oxedaotel To oTIYPIOTUTO TOU KUPATOG T oTuypn t, =8 5, mpemel apxikd va

Bpolps pexpl molo onpeio X, ™ xopdnc Ba £xel duadobei To KOpa ekeivn ™ oTrypn.
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. ] E .
SeToups t, =85 otnv ££icwon U =— KAl EXoUpE:
B 1

YroAoyi{oups TNV amopdkpuvaen TG TG ToU KUPATOS T XpoviKn oty T, =8s:
y=02nu(m-2mx|=y=02nu(4tim=y=0

YmoAoyifoups Tnv amopdkpuvon TouU onpeiou TIow amexel A /4 amo Tnv myT], TN XPovIKn
otypr t, =8s:

y=02nu(mt-2m)=y=0, 2n|.||. 45_% ::r}r= —0.2m

AxohouvBuvtag tnv idua diodikacia umohoyidoupe, yia ™ xpovikn otypr t, =8s, ™y
amopdkpuvaon Tou onpeiou mow améxel 24 /4 amd v TNy, v anopdkpuvan Tou
onpeiou mou anexel 34/ 4 amo v Iy, TNV aNOPdKPUVOT] TOU OIPEIoU TTOU amEXEL /.
amo TNV TNy KO TpoxXmpuvTac ava L/ 4, tnv amopdkpuvoT) Twy UoAoimwy onpeinv
péxpt n Béon x,.

Evavoups Ta onpsia pe pua cuvexs] appovikn KapmuAn yia va oAokAnpwooups v
KOTAOKEUN TOU GTIYHIOTUTIOU.

y(m) t=8s
A
0,21 f" N ' -
4 \ / b Y .J'Ilr & A "'Ir h !
0 .'I lll. .i'.l ] A .I'II \ = x{ m }
,\ / F \ 2%‘-.\ / 3 \ Jx"f 4
(__.-' '.“\ 4 ! / \ ¥
02F 4 h :
Aoknon 6

To onpeio O apxilel ™y xpovikn otypn =0 va exktedel anhi appovikn TaAdviwon, mou
meplypdgetal amd v £ficwon v = Anuot. To kopa mou dnuoupysi, dadidetal kard
PNKog opoyevol Ypappko eAQoTIKOU PHECOU KAl KOTd T BeTikn gpopd.

Av gival yvwoTo ot

1) To onpeio O epvasl amd n BEon 1Wwoppomiag Tov 30 @opég To AemTo,
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2) n ohikr evépyela TaAGVTWONG g myric O sivan 2-107°7,

3) kabe oTowewdeg TPRPA Tou eAacTikoU pécou Bewpeital vAwd onpeio paloc m=1g
Ka

4) 1o KiOpa @Tavel oTo onpeio X, mou amexel anmo o O anootacn 4 m, TN XPOVIK OTUypn
=25,

va umoAoyiceTe:

a) myv mepiodo Tov KUPAToC.

B) To mAdToc Tou KUpaToc.

¥) Tnv TaxutnTa Suiadoonc Kal To PriKog KUPATog.

d) Ha ypawete Tnv ££icwon autou Tou KOPaToc,

Aivetan 70 =10.

Abon

a) Eival yvwotd 4T yia éva cwpd mou eKTeAsl amhn appovikn TaAdvTwon

otn diudpkewa puag mepiodou (T) mepvdel amo ) BEon woppomiag Tou 2 popeEc.
Amd Ta dedopéva e Gls mepvdasl amd Tn BEcn wCoppomiag Tou 30 popéc.
Me Tnv anAn pebodo Twv TPIWY TIPOKUTTEL

WT=2.60s=T=4s

B) Amo v oxéon mou Givel TNV oMKN EVEPYELA TAAGVTWOTIC, EXOULE:

E, =1DA‘—> =lm+::: 2A2 —I—:-E =—m| —| Al

EE 4-107
1{}—3 ..‘IJL I:] 4]]1

¥) Aol To KUpa dwadideton pe orabepn ToxomnTa, Ba woxisL:

X
N=—=
t

m/s=u=2m/s

bt |

Amo n Bepeiesdn sEloWOoT NG KUPATIKNC:
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u=i_l:::}h=u"l_"=2-4u1:} L=8m

d) Amo Tn yevikn £€icwon Tou KOPATog, PE avTIKATACTAoT) TROKUTTTEL

[t x| . Al t X ,
y=Anulm e y=0, ih]lulrrl 13 | (5I)

Aoknon 7

Eykdpowo ypappwo kupa mou diadidetal o £va OPOyeEVEG EAACTIKG PECOV KOl KATd TNV
BeTikry katsoBuvon éxel eficwaon y=4-107 -nu(mt-5mx), (5.1.). H mnyr O dnuoupyiag
autol Tou Kopatog Bpioketal otn B2on x =0 Tou dfova x'x.

Bewpoups OTL £va onpeio I tov ehaonikol peécou Bpioketon o anootacn d=0,3m amd
10 0.

a) Ha umoAoyioBouv To mhdrog A, n mepiodog T Kal To prkog A Tow KOPaToc.
B) Av n mmyn Tou kopatog apxilel va tTahavtwvetal m oty t=0:
1) Noud XpoVvIKI) OTUypn PTAVEL TO KUPA oTo onpeio I;

2) Na Bpebei n pdon kai n anopdakpuvon Tou I oty §, =2s .

y) Ha ypagel n eticwon tng anopdkpuvong Tou onpeiov I amo ) Bon wopporiag Tou
OF OUVAPTNON PE TO XPOVO.

d) Na Bpebel n amootacn katd tn dievbuvon diddoong Tou kiparog evog shaxioTou
(kohadag) ka Tow peBemopevou peyiotou (Gpouc).

Abon

a) Zuykpivovtag Tn yeviki £€i0wan ToU KUPOTOC PE QUTI TG EKQUIVIIONG EXOURE:

|A=4-10"m

[y=4-10"nu(7t-5mx) |'}'=4-1r:l‘2mn::t—5n] | ot A=4.10"m
tox = (It x| =7 —=mt =4 T=2s
y=Anulr| ——= | ‘ y=Anu| —-—— T )
| T & . T A) |9 - A=0,4m

| 5 T

.
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B) H toximmra duadoong Tou KUpATog gival: 1= % —u= ﬂ_'—;m fe=u=02m/s

1) u d t d 0’35 1. =155
=— Tl =—=—4Lh T |l =
f, T ou 0.2 -

0.3 ] T

K_:] |rad:rgz{tl]=?rad

i1 b it
2) cp=1rrilf—§':»u:1tl'|=2.'r| T]_ = |

i a
=1;—| z_
| 2

12 04

[t x| a2 T 2
}f=}'1m111;[?—:i:j.rz[tl]:AT].uLpE[T]:|=4-1{}‘m13m:-}':ul]:f#-lﬂ‘m

¥) Ao Tn yevikn e€icwon Tou KUPATog: V= AT]LIE-TI %—? | ,

‘Exoups yua 1o onpeio I

ftox ) a. A [t 03y
Vs =Amll-.'t?—? J:— y: =4-10" nulr| 2 02 |__111,‘:-s (SL)

8) H {nrolpevn amdotacn avniotowxei oe 1,5 prikn kopatog, dpa: 1=15. = 1=0.6m

Aoknon 8

H pdon ypappkol appovikol kupatog mou dadidetal of OPOYEVEC EAAOTIKO MPECO pE
mAdrog A=0.4m, divetan amd tn ox£on: [.P=I 5;‘:1—3"'?'“i | (S.1). Kamowa xpovikr oTypn

t, n gpdon evoc onpeiov K pe andotacn and Ty myn X, = 3.%m, ival ion pe 2,57 rad.

a) Ma umoAoyiceTe T xpovikn otypn t, .
B) Méxpt mou Ba éxel Aadobel To KOpa exeivn TN oTypn;
¥) Av Ta oTowxsElwdn TPARparta Tou shacnkol pécou Bewpnbouv vhkda onpeia palag

m=2 -l{}'Skg To Kabéva, moorn eival n oAk evepyeld Tahdviwong kabevog anmo autd;

0) Ha mapactabei To oTypdTUTO Tou KOparog V=1(X) Tn Xpovikn omypn t, Kai va
unmoAoyicete v anmeubeiag andotaocn petafl Tou onpeiou K kal evog alhou onpeiow A pe
X, =3.6m tote.
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Abon

a) Avnkabiotwvrag otn dobeica oxéon Tng (pdong Ta dedopéva TG ACKNGOTC TPOKUTTEL:

= |: 2.5m=>50t, —6.51 = 5at, =9n=1t, =18

p=| s7t- |= 2,57 57, -

B) Zuykpivovtag tnv e€icwon Tng @dong pe autr mou SiveETal OTnv EKEWVNIGN TPOKUTITOUV:

52T (s 5Smx)} [ 2mt
|q"u,.3""“ 3 | @ I..::-.TI 3 | | ——=5mt T=0.4s
4 — —, = d
[ a X | (2t 2mx) [2mx Smx [A=L12m
l A R r [ A 3

Amd tn Bepshuwdn stiowon g Kupatikhig umoAoyiloups Tnv TaxUmTa diddoong Tou
KUpPaTOG:
L2

u=%:u={l—4m:"s:r u=3m/s

To kopa Ba £xs1 dadobsi péxpl To onpsio:

u=2 = dout =318m=d=54m
I]

¥) H oMkry evépyela TaAdvtwong divetan and mn oxéon: E,; = %DA:

- [ qn ':
Eneidn n otabepd emavapopdg £xe1 oMo D=mao” =m| _T

1]

n oMK eVEpPYELD TAAAVTWONG Eival:

E, =lm| 3__'| Al =l.2.1[r3| E| 0.4 = E, =47 -107°]
-2 T 2 0.4 )

d) Ta 18 avmotowxolv ce 4,5 mepuddoug: 185 =4T +%. Amd tn dobeioa e€icwon Tng

(pdaonc Tou Koparog, To uAkd onpsio O(x=0) Eexivd va tahaviwveral amd tn B£on
woppoiag m xpovikr otrypn t; =0 pe Betikn toxdmnTa. Apa Ba £xouv dnpoupynbei 4,5
KOpaTa.

To wupa Ba £xe1 Sadobei pexpl To onpeio:

u=%:-d=m=3-l,3m:~d=5,4m
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To oTryoTuTo Tou KUHATo T Xpovikn ottypr £y 8a diveta and v eficwon:
¥(t) = 0,471 gx—% | x<54m (SL)

MNa m xapagn g ypagknig mapdotacng g mapandavw eficwong Ba Bacotolpe otov
TMOPUKATE THVOKT TIHOY.

x(m) y(m)

0 0
n.a"ﬁ 0.4 y(m)

: K

A 0 | oo
% ’ N /A A AN N\
0.02 0.4 N\ SN LN AL N xm
T4 ] ] \ f 12 | fz,.; e tig ‘54
12.% 0 ".,\5 /,- '-.\ij_. v III'\JI
XN ; VY . W AU, AR— V-
3.9-x; 0.4

To onpeio A améxel amd To K andotacn 0,3m mou avmioToXEL OF 1 TOU pPrKoUS KOPaToc.

Me avagopd TO TponyoUpevo Oudypappa, kKO pE  E@appoyny Tou Tubayopsiou
BewpnpaTog oTo YPAPPOCKIaQoHEVO TPIywVo EXOUNE:

(KA) = (%jf“f = /0.3 +0.4m= (KA)=0.5m

Aoxknon 9

O1 TapaKdTe YPaPIKES TAPACTAGELS AVAPEPOVTAlL oty TaAdvTwon o onpsiwv A kal B
evOg opoyevolg ypappkoU sAaoTiKoU pécou oto omoio SadideTan eyKAPOIO GPUOVIKG

KOpa mpog T Getikn karewbuvon pe Taxdmnta u=2m/s.

y (m)

Efiowion ooy axpuvans Tou anpsiow J{B
'\-\.\

+.'|,.1.:|_E ~— AN
\N‘. / iI'J". "‘1. \ .'/ _\‘.
FAANY N

.Iiz : : '|I I'\lI | rl
ﬁ ‘\'u : "I lll"' I.‘I"IIIIII ".I \/
o WA

-2
410 -
Eicwan ormopdE puvorg Tou anueiou Iﬁ

t(s)
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a) Ha umoAoyiceTe 1o MAATOC A TOU KUPATOG

B) Ha mpoodiopicete TIg BECEIC X, KOl Xg Twv onpeiwv A ka B.
¥) Ha Bpeite To pETpo NG PEYIOTNG EMTAXUVOTIC TOU onpeiou A.
0) Mowa gival n @aon Tow onpeiov A Tnv xpovikn otiypn t, =12 s;

Aivetai: 7' =10. H myn tou kipatog Bpioketal omy Bfon x, =0 kal ™V xpovikn
ouypn t =0 Eekiva va taAavtwveta amd tn BEon woppomiag Tng pe Beikn TaxumTa.

Auon

a) AT To Sidypappa cupmepaivoups 6Ti: A =430 “m.

B) Amo to dudypappa maparnpoups OTI To onpsio 4 praivel o8 TaAGvTwon T otypn 6s.

u=h::»xa=u-tﬂ =2-m=x, =12m
A

Amd To dudypappa mapatnpoUps 6T To onpeio B praivel oe TaAdvTwon Tn oTiypn 12 s
X5
B=—"=xX;=0-1; =2-12m = x5 =24m

Is

Y) To pEtpo g peyiomg emraxuvong Sivetal and ) OXEoN A, = @ -A (1)

Amo 1o dudypappa opwg TapatnpoUps OTL To onpeio B pmaivel o TaAdviwon pe
kabuotépnon 6 s o8 GxEon PE To onpeio A. To xpovikd autd SidoTnpa avTIoToE! Gmuwe

. . . .z 3T
gpaiveTal and to Sidypappa oe xpovikd didotnpa e Apa:

E=t‘:F5::T=Es
4
":I o
CJ=_—I=EIE.CI-"S:“-EJ=—F3.CI 5
T B
oo, 10 L T
M) ey =| 7| 4107 m/s =E-4-l{} m/s" = a,.,=2510"m/s

KE®.2 MHXANIKA KYMATA Emipédelo: Mapmatowkog dwng

YeAlba 37




d) Amo tn Bepehwdn £EiGWon TNG KUPATIKNG £XOUE:
u=L]"_ —Ai=10-T=2-8m= +=16m

AT TNV £EIGWON TNG PACNC EVOC KUPATOS TPOKUTITEL

[t x| PR [t 12
':FI=E-.T'| ?—IIZFGI_KA|=2I|.E—EI,TE|55 {S.].} {1_]
2):0(x,) | =23|E—E.|md:.g[xi] | L
S0 R 8 16 R T
Aoknon 10

Eykdpoo ypappkd kopa mou Sadidetalr of £va cAACTIKOG OPOYEVEC PECOV KATA TNV
Berikry watevBuvon km éxe eficwon: v=06-107 nu(2at-10mx), (5.1.). H mmyn O
mapaywyng autol Tou kupatog Bpioketar om Bfon x =0 Tou nudafova Ox kal
xpovikr] otiypri t, =0 Eskivd va taAavtwveral amd m Béon woppomiag g pe BeTikn
TaxUThTda.

a) Ma umohoyiobouv To mAdarog A, n mepiodog T, 1o prikog A kat n TaxutnTa diadoong u
TOU KUpaToC,.

B) Ma ypapei n eticwon g TaxiTNTag TAAAVIWOTC KOl TNG PACTG £VOG onpsiou I mou
anéxel X, =0,4m amd 1o O o= cuVAPTNON PE TOV XPOVO KAl va Yivouv ol YPaPIKES TOUG
MOpacTaceLs.

y) Av To I BewpnBei vAiké onpeio pe pafa m=10"Kg va ekqpacTei n KIVITIKG Tou
EVEPYELO OF CUVAPTICON HE TO XpOvo.

d) Noco améxouwv petaty Toug dUo onpeia M kal M mou £xouv Tnv ida XpoviKr oTIypn

(PAGELC, Dy, = 2% rad kau @y =% rad;

£) Na mapactabsi To onypotuno Tou koparog v=1f(x ) m xpovikn otoypn t=2.755.

Auon

a) Zuykpivovtag Ty yevikn e€icwon Tou KUPKTOS e aQuTr TNG EKEEVTIONG EXOUHE:
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. . - s A=6-10"

{y=06-10"nu(2nt-10mx) y=0-10"nu(2nt-10mx ) ot - |A 6-107m

y Anu2 it oy = A (Imt 2 = F;:=2.'n T=1s

| ymAwemg—) | ymAwiTST) T | -02m
_T=1['.-|.-K

Amo tn Bepehiwdn eficwon g Kupankng u=7: -, mpokimtel o1t n ToxoTnTa Siadoong
TOU KUpaTog eival:

u=%:>u=ﬂ’l—2m.-‘5:- u=02m/s
r T w r a ET }:-'l' {].4
B) To wdpa @tdvel oto onpeio I n Xpovikn oTiypri: u =t—- =t =—= Es =t. =12
E u 5
H péyiotn TaximnTa TaAGYTWoNG Twy PHopiwy Tou Hécou sival:
u, = A=2—_;IA. —1—1—[6 10"m/s=u__ =12n-10"m/s
11=11m|:rm-'211[ %—J‘E ]:::11: =umcsm'2ﬂ,r|. t % t::» u; =12x-107 G\_‘JVET‘ t—— ]::»

u, =121-10%cuv2n({t-2),t=2s (SI)

Na m xapafn e ypaikng mapdotaong tne mapandvw egicwong Ba Baootolps otov
MOQAKATW TVOKT TUKDV.

u (m/s)
® wm7s) 12110 : : .
2 127-107 : | :
2.25 0 ; | i t(s)
2.5 ~127-107 2 3 4
2.75 0
3 127-107 A2m-10"
([t X t X; |
=2n ——— =2n| ——2 |=2n 1—— 2n(t-2),t22s (SL
b I ¥ i A J=“"E rt=2)t22 (5

Na m xapafn mg ypa@kng mMapdotacng Tng Qdaong O ouvdapinon pe 1o xpovo Ba
BaoioTtodpe oTov MOPAKATW TVAKT TIHWY.
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& & (rad)

t{s) o(rad)
2 0
3 21
2n |- o

|= K, =727 107 ouv2r| - 22 | =
~ 0.2

y) K 13 =1mufmﬂm':2rr| L x
2 2 T

.r'\.

K=72r'10"cuv2n(t-2)}. t= 25 (5.1.)

8) Amod tnv eficwon g paong evog KUPATOG £XOUpE:

vic  to I‘v‘[Z'DM=2,'[I '?1_3__16 | (1)
AT

. o = 27| B _Fu |
.;m: o N:g, —erl T | (2)
Agpaipavtag kard pein my (1) ko v (2) mpokoner:

(2m m)
;I"J'LPH‘; {]-2| 3 _; I|

= = (MN|j=————————m =
2n 21

i:-{:'i—_.,T—EH]=

g) Ta 2,75 s avniotowolv o d00 mepiddoug Kal Tpia TéTapta g mepuddou. Ba £xouv
onuoupynBei cuvenwe dUo KOPATA Kl Tpid TETAPTA TOU PNKoUS KUPaTog.

2,755 = 2T +%
4
To wupa Ba £xer dadobsi pexpl To onpeio

u=%:-d=u1={}.,2-1,?5m:> d=0.55m

y(t=2.755) =610 nu27| 2, ?5-% x<0,55m (SI)
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Na m xdpafn g ypagkrg napdoracng mg napanavw eficwong Ba Bamotoupe otov
TAPaKATW TVOKA TV,

x(m) y(m)
0 6107 y (m)
)
0,05— 0 -2
4 610 | N TN T
A -1
%13 610 /\ 0.2 /\ 0.4 0.55
3 ! '
0,15— [ i
0,22, —6-107 .5.13'2 --------------------------
Aoxknon 11

Mia myn O apxilel va exktedei, ™ xpovikn otrypn =0, anAn appovikr taAdviwon. To
MapayOpPEvo amo Ty TNy yPapPiko dppoviko kupa, dadidetal o8 sAQOTIKG OPOYEVEC
pico, mpog Tn Benkn @opd x'x. Ta onpeia Tou pécou TaAavTuwvovtal sfaimiag Tou

KUpatoc kol £xouv eficwon emTdxuvang: o =—1° -lﬂ_‘mlzrri %—% | (5.1.).
a) Ha umoAoyiGETE TN YwVIaKI] CUXVOTITA TOU KUPOTOC.

B) Ha Bpeite Tnv péyiotn TaXUTNTA TAAGVTWONG TwY Popiwy ToU sAQoTIKOU PHECOU KOl
v Taxutnta duadooTg autol ToU KUPATOoG.

y) Note Ba Bpioketan yua 1" gopa otnv avwrepn BEon g TaAdvtworg Tou éva onpeio K
mou Bpioketal o amootaocn =10 m amd v mnyn O;

d) Ha umoAoyicete TNV ToUmnTa TaAdviwong evog aldou onpeiov A mou Bpioketan oe
amooraon %,=13m amd myv i O, kamowa otrypr mou 1o K Ba Bpioketanl otnv avwtepn
B£on NG TAAGVTWOTS ToU;

Auon

. . . \ ftox)
a) H eficwon g emrdxuvong g TaAdviwong sival: o =—{1mmll-':'| T3
A

TUYKPIVOVTAc TNy MApanmdvo £EIGWOT HE AQUTH TNG EKPWVNONGC EXOUPE:

jo=-T .lﬂ“nulrri %—% | (Ol = T -107m /5%
d ' —, T=2s

| {t x| . .

| ¢= Cmn2t o) [ Aedm
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2n ,
N=—=m=Trad/s
T

o
B) um=n:FA:-A=&‘? _10 —m=A=10"m

L 0] .

To pETpo NG PEYIOTNG TaxumTag siva:
u, —oA=u_ =7-10"m/s

Amo n Bepehwdn eficwon g kupamkng n TaxdtnTa SiWadooTng Tou KUPATog eival:

L 4 .
U=—=—lU=—m/s=u=2m/s
T 2

y) 1% 1pdmoc:

. . . T
Ba mpémel n @don Tou va sival ?rad.

\T 2)72 T2 4742 472 4
2% TpoToc:
. . . . . Xg Xg 10 _ -
To KUOpa (pTavel oTo onpelo K TN XpoviKn oTiypn: u =I_: IR =— =TE Pl =28
1 L

4
Tote Eexivder n tahdviwon Tov. Na va Bpebei yia mpwtn @opd otnv avwtepn BEon g
TaAMIVTWONC TOU TEPVAEL aKopa xpovog 2 mou avriotoxei oe0,35. Apa o ouvoMlKog

xpovog gival t=15 55

d) A" Tpomoc;

To KUpa TAvEL oTO onpEio A TN XpovIKn OTIYHR: 1= En ot L=

S
T, u

Xp

I X [t [ |
u=u_ ouwln ——= |=u, =u__ouwvli| —— =u, =110 guv2n| ———=
= |T ;hl Lo |-.T . 12 4-|

Tn otwypn 5,5 s mou 1o K Bpioketal yia mpwtn @opd otnyv avwtepn Béon e TaMdvTwornc
ToU, TO KUpa dev £XEL PTACEL AKOPA oTO A.

KE®.2 MHXANIKA KYMATA Emipédelo: Mapmatowkog dwng




To K 8a EavaBpebei otnv avwtepn B8£on tne TaAdvTwong Tou PeTd and pia mepiodo,

onhadr v xpovikn otypn t=7,5 s. Tote Ba £xe1 QTAGEL TO KUPA Kal oTo A,

u, (t=7.55)=n-10"guv2 TL > B I|E:=-11_.L1 t=7.5) =710 ooVt 2 =
2 4% 5

u, (t=7.5s)=—7-10"m/s

B’ tpdmoc:
- - . t X ; T X N, — X
MNa t = 6,5sec givan @ —@, = EH(E—T“)_QE{E_T—‘I} — @ — @, = 22 2 E_
L 13-10 3n
Pr —Pp =£LW 4 :"'5]3_.1=01—?1':{d

Ma TIg XPOVIKEG OTIYHES KATA TIC OTOIEg

Ve =+A= Anug, =A=0, = {lkrr—g]ratik 012 .

Ba eivai: ¢, =@, —%m{l: P, =2kn-m k=12

TUVETIWE:

m
u, =-n-100° =
' E

Aoknon 12

H dumAavry ypagukn Tapactacn avagepetal otn petabBoAn tng gdong ¢ os cuvAapTnon pe

TO ¥pOvo evOg onueiov M sAacTikold pEcou

oto omoio Sadidetan eyKAPOIO CAPPOVIKO Xe=18 cm

KOpa mAdroug A=10cm mpog n BeTiki 46 (rad)
katevbuvon. To onpeio M amexel amo v
myn O Tmapaywyng KUPAIwY anocTacn
Xy =18cm wal pmopsl va Bewpnbei vhiko
onpsio pdlac m=210"ks. H myq Tou | W4 [-------------o
Kopatog Bpiowstar otn 8fon X, =0 wkm
Eewivd va TahavTwveral amd Tn Biom
\goppoTriag Tn xpovikry otypry t,=0 pe -
u>0.
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a) Ha umoAoyiceTe Ty MEPiodo KAl TO PKOG TOU KUPATOS.

B) Ha ypagpei n eficwon Tou KopaToc.

¥) Ha mapactabei ypagikd n eficwon tng amopdkpuveng Tou onpsiou M kabwg kal evog
daAAou onpeiouv N, mou Bpioketan deE1d Tou M Kan améxel amd autd amocTact d=}—£ , amo
n 8£0n 1ooppomiag ToUg o CUVAPTNON HE TO XpOVO GE KOvO Sidrypappd.

d) Ha umoloyicets Tn duvapkn evEpyewd TAAGVTWONG TOU onpsiou M T Xpoviki} oTiypn
t=8s.

Abon

. . . A . . . [t X
a) Mvwpiloups 6T n pdon £vog kUpaTog diveTal amd TNy GxEon: @ = E.T;I T % | (1)
. A

8a otnpuxBolps oto yeyovog OTl Ta onpeia pe ouvteTaypéveg (6,0) wan (8, m/4d)
Iavomolody TNy mapandvw eficwaorn.

| ‘ ﬂ=zxi£-1_—3":£=1__3 L=3T ()
([t x| T &) }
YT T . (s 181 8 18 1 8 18 _1 2
R —=21 ——— |2 o= — —=———=—=—=T=16s (3)
4 T A T & 8§ T 3T 8 T
Amo Tn oxéon (2) pe n BorBeia g (3) Bpiokoupe: . =48cm
B) Amd ™ yevikn eficwon Tou KUpaTOC: jr=Ar|uZJIi %—}El, pe  aVTIKATAOTAON
TPOKUTITEL: |
: 5%
0.1- zn[——— 0.1 mp2n| — 2| (5.1,
y=RIH 16 48-107 i =¥ i | E_J{ )
. . . . Ao 48
¥) H taxxdnra duddoong Touw kipatog eival: u=?=ﬁmﬂs=3mf5
To kipa @Tavel oTo onpeio M Tn Xpovikn oTrypn:
Xy X, 18 . . . s
u= : =1, —=?s=ﬁs (avapevdpevo amd TIg TIPEG oTo apxikd Sidypappa. )
u
M
To kuUpa @raver oto onpeio N X, =x +——i13+—JE‘_‘I]1:>K =42cm TN XpOoviKI
OTIYH:
Xy X, 42 . . . . .
u=—t=t, =—=?5=145 (avapevopevo agold to onueio N aneéxel amoctaon A/2
| u
ano 1o
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onpeio M, omoTE To KOPa @Tavel pe kabuotépnon T/2.)
y (m})

Eficwon amopakpuvong Tou onusiou N

\
I
0.1 Z" \ a f
/

Eficwon emopdkpuvang Tou onpeiou M

+0.1

d) H yevikrj e€icwon Tov Kiparog divetal amd Tn oxéorn: V= Amlzzrr[ %—5 ] .
T )

H mapandavw £Eicwon pe ) Bonbewa mg oxgong (1) pmopei va ypagpei:

y=Anpe

Mvwpiloupe emiong on duvapikn evepyeld TaAaviwaong divetal amo Tov wmo: U= % Dy’
(4),

pe D ™ orabepd emavapopd Kol A TO MAATOC TAAAVTWOTC.

EY
=

Eneidn D=mn" = m;' ? | , N oxéon (4) ypdpetal:

1 2y .
=5m| | A'mwe (5)

Amd 1o Aidypappa mapatnpoUps MoNG OTL N (Ao Tou onpeiou M Tn xpovikn otiypr t=8
5 eival gp=n/4 rad.

TeAwwd ano tnyv efiowon (5) Exoupe:

U= % l[l'3| ' nu EJ:U 7.81-10°n°]

lﬁ
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Aoknon 13

H dumAavi ypa@k mapdoTact avagépeTa
ot peraBol me pdong ¢ o cuvApTNON pE A (rad)
NV anootacn X amd v Tnyn ypappkou
gppovikol kopatog, mou  dadideTar o
OpoyEVEC ehaoTikG péco Katd T BeTikn
KatevBuvon x'x, mAdToug A=2cm KATOW
XPOVIKI| GTLypn t).

H taximnta dddoong Tou kOparog sival
u=05cm/s.

a) Ha vmohoyicete v Tepiodo KAl TO PRKog
TOU KUPOTOC.

B) Ha ypagsi n &icwon Tou KOpaToc.
¥) Ha mpocdiopwotei n xpovikn otrypn .

0) Ha yivel n ypapwn mapactacn 1) g taxitnrag TaAGVIWaTS Twv SLapopwy oTpeiwy
Tou eAaoTiKoU PECOU GE GUVAPTNON pE Ty BEon Toug X Tn Xpovikn oniypn f; Kal 2) mg

(pACTC O CUVAPTNON PE TO XpOVO yid To onpEio M pe X,, =5 cm.

Inpeiworn: H mnyn tou kopatog Bpioketa otn Béon x, =0 kat ™ xpovikn ouypn t=0,
Esrva va TahaviwveTal ano T Beon woppomiag ng pe BeTikn TaxiTnTa.

Auon

a) MNvwpifoups 6T n pdon evog KUPATOG OIVETAL a0 TNV OXEOT: @ = 21'; %— _E | .
ks
Ba ompxBolps oto yeyovoc OTI Ta onpeia pe ouvieTaypéveg (5, 2m) wkan (9, 0)

IKavoTioloUy TNy Tapandavw eEicwaon.

t ‘ﬂ=zrr|'—1—_3' )
[ A
=21 ——— | _
VT t 5

n=2m| L= 2

T @

Agapowvtag amd v (2) v (1) mpokomTeL:

(9 5y_. 4

2n=2n ——=— :r-,n=?:m:~ L=4cm

A

Amd n BepeMwdn eLicwon TN KUPATIKIG, £X0Ups:
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B) H etiowon Tou kiparog Ba sivan:

L yo210%nu2n] %-253 | (s1)

y=Anulm ——=|

y) Amo Tn ox£on (1) mpokUTTEL:

|:>t|_ =3§S = tl =183

r:u=2n;'El

=4

2
4

d)
1) Tn xpovikn oriypry t,, 1o Kopa Ba £xe1 duadobei o amdotaon;:

d
u=t—:>d =1u-t,=0.5-18cm = d =%m
1
H taxdnta taAdviwaong divetal amd v egicwon: u=1u__ m.:-v?r::' %— E |
! A

Me avTikatdotaon Bpiokoups u(t, )= -lﬂ'z-sux'l.'ri %— 25% | x£9.10%m (SI)

n
2

MNa m xdpagn g ypagurig mapdotacng m¢ mapandve stiowong Ba Baoiotolps otov
MOPAKAT TVAKT TV,

u (mis)
x(m) u(m/s) .2
0 0 W240 fropreommmmmmm e
_3 m, .2
1-10 Em x (cm)
2-107 0
w2407 pmeemeeeee
. . . . 1 . .
H xpovikry otypry 185 avrmiotoxei o= 2 mepodoug wal 1 g mepiodou. Ba £xouy
cq 1 .
onuovpynBei 2 Kopara ka 1 TOU KUPOTOoC.
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2) To kUpa pTAveL OTO onpeio M TN Xpovikn oTrypn:

X 5
n=1-5— t]!-cl =M =—'_E=]|:]S
u 05

ATO Tov YEVIKO TUTIO TNG QAcncQ = Z.T;: %— _E |+ bE avmikardotacr Bpiokoupe:

| tz10s (SD)

o

Py =1'Ti_ %_

Na ™ xdpatn e ypa@knc mapdotacnc Tng daong oe cuvdapinon pe 1o xpovo Ba
Baciotolps oTov TAPaKATW MVAKa TIHWY.

4 dw (rad)
Xg=50 Cm
t(s) Py (rad)
10 0
18 2n 2n |

Aoknon 14

FPOPUIKG GPPOVIKG EYKGpPoWw Kopa pe mAdtog A=4-10"m ko mepiodo T=2s,
OladideTal O OPOYEVEC EAQOTIKO PEco pe Taxutnta u=2cm/s. H mnyn mapaywyrg
autol Tou kupatog Bpioketar om Béon x =0, apxrj Tou nualova Ox Kal T xpovikr
oy t=0 Esrvd va tahavtwveral amd ™ Bécn wwoppomiac g pe otabepry TaxdTnTa.
KdBe poplo Tou ehacmikol pécou pmopei va BewpnBei vAkS onpeio palag m=1-10"kg .

a) Ha ypawete mv ££icwon autol Tou KUPaToc.

B) Na umoloyioete Tn don Tou onpesiov I mou Bpioketal otn B2on x; =3 cm N oTypn
Tl. = 4, :_:'S a

y) Ha oxedidoets To oTiypdTUTIO TOU KOPATOG TNv xpovikn otypn t, kabwg kal
. . T
XPOVIKN otiypn t, =1, +I'

d) Ha oxeddoete TN ypa@Kn TapdcTach NG KIWVNTKAC evipyelag Twv Sapdpuv
onpsiwy Tou sAACTIKOU PECOU TN XPOVIKN OTIYHR t, OF GUVAPTNON PE TNV QNOCTACT TOUG

¥ amd 1o onpsio O T xpovikn otoypn t, .
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Auon

a) Amd n BepeMwdn sticwon MG KUPATIKAG uoAoyiloups TO KOG KOUATOC:

u=%:>h=u-T=2-lﬂ': Om==4-10"m

H e&icwon Tou Koparog eival: y= Amllxl %—? |

ATIO TNV TOPATIAVD OXECT] PE OVTIKATAGTAGT TPOKUTITEL:

3,r=4-1ﬂ'3muzxig—zﬁz'| (S|

B) Amd tn Bepehwdn sficwon Mg KUpOTKNG pmopoUps va UTIOACYICOUPE TI XPOVIKN
Oy TOU TAvEL TO KUPa oTo onyeio .

i, oou 2
Aol t, > t_, To onpeio I £xe1 tebei oe taAdviwon

Me tn BorBeia g egiowong Tng gpdong, n gdon tov onpeiou I T xpovikn otrypn t, Ba
Eivan:

tox) ., (45 3

p= Er-rif%—iit:qr:{ t, }=2:rr[ T . J=2n[ 5 3 i]rad::» ety ) =31 rad

¥) H xpovikn otoypn t; aviiotoxei og dUo meplodoug KM £va TETAPTO NS MEPIOdoU.
Tn xpovikn ouypn t;, to kopa Ba £xe1 dadobel oe andotaon:

11=E:,Hd=ut;I =2-4 5cm—=d=%m

1
Tn xpovikrp omypp t To wipa Ba fxet  dwadoBei o amdotaon

u=tl—'=ﬂ>]=2-5un::-l=lﬂm1

2
Naparipnon: MNa va oxedIACOUPE TO COTIYPIOTUTIO TOU KUPATOC TN XpOovikn otiypn t,,
PETaKIVOUpE TN YPQ@IKr) TapdoTacT Tou ava@EpETal T Xpovikn oty t, Katd "1 Tpocg

Ta debud, yari onwg sivan yvwotd To Kopa o xpdvo piag mepodou daviel eva prikoc
KUpartog, dpa oe £va TETapto g mepuodou diaviel £va TETAPTO ToU PKoUS KUPAToc.
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y (m)

ETIVHIGTUTTO TNV XpOovIKR oTiypn t2

INypioTuTIo TNV XPOVIKN OTIypn t,

’ x (em)

«4:10

0) H ywwviakn cuxvoTnTa ToU KOparog eival:

=2H=Eradfs:vm=:rrradfs

T 2
To PETPO C PHEYLOTNG TAXUTNTAS TAAGVTWONG Twv Popiwy Tou eAaonikou pecou Ba eival:

6]

u =cA=47-10"m/s
H wivnmkr| evépysla TaAdvTwong Tow popicv Tou shactikol pécou Ba diveral amd
TXEDT:

"

=11mf_nﬂm-'22:rr[t—_li—? l=E:rr1 -lﬂ'gcrwzzn[ 4"1—5—25:{ l x<9-107 (SIL)

&

Na m xdpafn g ypagukng mapdotacng g mapandvw sicwong Ba Bamotoupe otov
MOPAKATL TIVAKT TUHWY.

x(m) K(I)

0 0
l-lir“% gt -107°
2-10'1% 0
3107 3;; : 872-10°

41075, 0
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K(J)

2 -9
8m -10

x (cm)

i
[N ——
'

Aoknon 15

ITo Mapakdrw Odypappa @aiveral N ypagkn mapdotacn Tng SUVApLKIG EVEPYELOC
TaAdvTwong evog popiou K evog opoyesvolg shacmikol pEcou oto omoio Swadidetan
YPOappKd appovikd eykdpoo KOpa o cuvdptnon pe To xpdvo. H taximnta diddoorng Tou
KUparog eivan 1 =2 m/s wal £xel pndevikn apxikn @don. Kabe pkpd tpripa Tou oxowviod
pmopei va BewpnBei vhiko onpeio pafag m=2-10"kg.

U, 19)

L A N NN T ra N N

] 12

a) Noco améxel amd TV TNyn Tou Kopatog To onpeio K oto omoio avagEperal n
Mapanavie) ypaguKn Tapactacn;

B) Ma Bpeite To mAGTOC KOl TO PKOC KUPATOC AUTOU TOU KUPATOC,.
¥) Ha ypawete v eficwon Tou Kipatog.

d) Ha kAvere TN Ypo@Kn Tapdotacn G OUVOUIKNG EvEPYEIQS TAMIVIWONG OE
oUVAPTNOT PE TO XPOvo Kol yia £va aAho poplo M Tou ehactikou pecou mou Bpioketal
otn Béon x=16m.

Ha Bewprioets: 1 =10.

KE®.2 MHXANIKA KYMATA Emipédelo: Mapmatowkog dwng




Abon

a) Aol To KOpa @TAavel oTo £v Adyw onpeio vy xpovikn otypn t, = 08s, Tote:

Xg

u= =X =ut,=2-m= x; =12m

t

B) Emeidn n mepiodog pe v omoia petaBaMletar n amopdkpuvon eival dmAaocia ano
autry ™ duvapikng evépyswag TaAdviwong (oxohkd BiBAio oshida 13), amd TO

Oudypappa CUPTEPTIVOUpE OTI: % =({12-6)s=T=8s
Amo n BepeMwdn eficwon g KupaTikng umoAoyiloups To PRKOC TOU KUPATOC,

u=%:>l=uT=2-3m:>l=lﬁm

H ywwviakr) cuxvotnTd Tou KUPaTog eival:

5
|:-:|=—T Era.cl S:t)——md 5
T 8 4

AT To Sidypappa cupnspaivoups: U =107]
XpNOPOTTOWVTAS T GXE0T) ToU divel TN PEYIOTN Suvapikn EVEPYELD TAAIVTWOTG, EXOUpE:

_1 1 o=

U DA‘—} =5 mo o O N § %m| ? | AT
||2U fl 1'LT'5 4 [ 1 1
- ——=m=4 | ——m=
2-10° T Y10 10-10
A=4.10"m
y) ATd Tn yevikn £Eicwon Tou KOPATog: y= Amllxl %—? | :
PE QVTIKATACTAoT) TPOKUTITEL:
-3 [t X | "
r=4-10"nu2n| ———1 (SL) (1
¥ nnl o—2=| (81 (1)
. . . . X X 16
8) To kipa gpTdvel oTo M TN xpovikn oTypn t:: u =r—”:~ t, = i=Ts = t, =8z
) u

. 1 Deme’ 1 1.1
Uy =Dy, ———Uy =Emf':' ¥u
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Amd Ty (1) KOl pe OVTIKATAOTOOT] MPOKUTTEL:

v -3 10 -4 2y T 16 1S e [t ].'5, o '
I’ 5-2.11] .E-lﬁ.lﬂ nu e T = U, =10"nu EIII_E_EIT;SS (SL)

MNa  xdpagn e ypaguknic mapdotacng e napandvw eficwong Ba Baowotolps otov
MAPaKAT TIVOKT TIY.

H ypapkr} TapdcTacn autric TS GUVapTNoTC paiveral oo mapakdrw didypappa.

t(s) U, (I U, (4
a8 0
10 1':]_6 1;," | .
- I r A s
12 0 ANAN AN AW AN
14 10° - .'-._x ;.-" "-\‘ ).-'"I -. ; II."\ ),.- t{s)
] 12 186 20 24
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