OYXIKH

OETIKHX KAI TEXNOAOI'IKHX

KATEYOYNXHX






TETAPTO KE®AAAIO
TAAANTQXEIX

Epotyosic molloring emAoyne

Odnyia: I'to va amovTnoeTe oIS TOPOKOTW EPWTHOEIS TOAAATANG EMILOYNS OPKEL VO YPAYETE
aT0 PUALO amOVTHOEWY TOV aplOUd THS EPATHONG Kol OECLA OO QVTOV TO YPOLUO. TTOD OVTI-
OTOLYEL OTH OWOATH OTOVTHOT.

. H o\ appovikn taddvimon givor kivnon
a. evOOYpOULUN OpOAN.

B. evBOYpapun opord petafaAropevn.

Y. OLLOAT) KUKAIKT).

0. uBVYpopUn TEPLODIKT).

. ZNUEOKO aVTIKEIPEVO eKTEAEL AmAN appoviky Toddvtwon. H amopdikpuvon x and ) 0éon
16oppoTiaG Tov gival

d. 0VAA0YN TOL YPOVOL.

B. appovikn cuvaptnomn Tov YPOVov.

Y. OVAAOYT) TOV TETPOYDVOL TOV YPOVOU.

0. opOppomN e TN SVVOUN ETAVAPOPAC.

. H topdtra v onpetaxod avtikepévoo 1o onoio eKTeAE QAT OPHOVIKY TOAAVTMON
a. elvan péylom katd pétpo ot Béon x = 0.

B. £xel v 10100 diom pe TNV OTOUAKPVVOT X.

Y. etvar péyrotn otig Béoeg x =+ x,.

0. £yl Vv 10w Ao pe T OVVOUN ETAVAPOPAG.

. H emtdyvvon a onpelaxod aviikellévou to omoio eKTEAEL AmA] OPLOVIKT TOAAVTOON
a. ivar otabepn).

B. etvor avdioyn kar avtiBetn g amopdkpuvong x.

Y. €L TNV 10100 @Ao™ e TNV ToyOTNTA.

0. yivetar péyiom ot 0éon x = 0.

. H ovvictapévn dovaun mov evepyel oe onpetakd avtikeipevo to omoio ektelel amAn appo-
VIKT TOAQVTOON)

o. etvot otabepn.

B. £xel v 10100 diom pe TV OTOUAKPVVOT X.

Y. lval avaAioyn Kot ovTifeTn e oamopdKpUVOTG.

0. glvat avéAoyn g TovTNTAG L.
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6. H pdon g aming aplovikng ToAdvTmong
0. QVEAVETOL YPOUUKE e TO XPOVO.
B. eivon otabepn).
Y. ELOTTAOVETAL YPOULUKA LE TO YPOVO.
0. givol avdAoyn Tov TETPAYDOVOL TOV ¥POVOUL.

7. H dwapopd @dong Ap =¢, — ¢, HeTAEL TaOTNTOG V KO ATOUAKPVVONG X GTNV OTAY| ap-
HOVIKT TOAGVT®ON eivor

o T
S Y.

o N

B. = 0.

8. H dwgopd ¢dong Ap =¢, —¢, petold omopdKpuveng X Kot ETTAYLVONG 0L GTNV OMAY
OPLOVIKT TOAGVT®OT| givat

T
a. O . —
72

B. — 0.-m

ki
2

9. H dwpopd pdong Ag =@, — ¢, HeTaED EMTAYLVONG O KOl TAXDTNTAS V GTNV OTAT| OPHO-
VKN ToAdvtoon etvan

T
a. —— . 0
> Y
T 3n
. — 0. —
b 2 2

10. Xvompa palog - eatnpiov ektekel elevBepn apeiom Taddvioon. H cuyvémra g ta-
Advtoong stvat

m 1 |k
u.v:2n1/— Yo v=—.|—
k 27 \m

B. v I |m 0. v=2nvk-m

T \k

11. H mepiodog g tardvimong amdod ekkpepoVs 6tav 1 péyot yovio mov oynuotilet to
VIO LE TNV KOTAKOPLON Elvon pkpn,
a. eEaptdtor amd ™ pala Tov ceoipidiov.
B. eivar avdAoyn Tpog TV TLKVOTNTA TOV VAKOD TOV GQALPLdiov.
Y. €lval avaAoyn Tov TAATOVG TOALVTOONG,.
0. OImAaG1ALETOL OV TETPATAACLAGTEL TO KOG TOL VILLOITOC.
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12.

13.

14.

15.

16.

17.

210 TPOTLTO TOV ATAOD CLPHOVIKOD TAAGVTMTN 1) OUVALLKT) TOV EVEPYELQ
a. £yelL N péylotn Ty g ot 0éon woppomiog.
B. etvat iom pe v ok tov evépyeta otig Béoelg X = X, .

Y. €1 TAVTOTE PEYOADTEPT] TN OO TNV KIVNTIKY| TOV EVEPYELQL.
0. £yel apvnTikn) T oTig Béceg —x, < x <0.

210 TPOTLTO TOV OMAOD OPLOVIKOV TOACVTOTA 1) KIVITIKN TOL EVEPYELD
a. otn Béom x = 0 glvon iom pe TV OAMKY| TOV EVEPYELQL.

B. eivan Tavtote peyodlvtepn amd T SVVOULKT TOV EVEPYELQ.

v. e€aptdrotl amd v Katevbvvon g kivnong g palag m.

0. maipvel undevikn TN po eopa 6T d1dpKeL Piog TEPLOSOV.

210 TPATLTO TOL ATAOD CPLOVIKOD TOACVTMTN 1) OALKT] TOL EVEPYELL

0. LETAPAAAETOL APLLOVIKA LLE TO XPOVO.

B. eivon Tavtote pikpdTEPN OO TN OLVOLLKT] TOV EVEPYELQL.

Y. lval TAVTOTE PLEYAAVTEPT OO TNV KIVNTIKY] TOV EVEPYELQL.

0. kaBopilet To TAATOG TNG TAAAVTOONG X, KOl TN LEYLOTN TAXVTNTA V.

210 TPHTLTTO TOV ATAOV OPLOVIKOD TOANVIMTH GTN SIUPKELL LLOG TEPLOGOV
0. 1 QUVOLLKY] TOL EVEPYELD TOUPVEL TN UEYIGTY TIUN TNG LOVO Lo QOpPd.

B. n duvapkn Tov gvépyeta eivat iomn PE TV KIVITIKT TOL HOVO Lo pOPda.
Y. M OAMKN EVEPYELD TAPAUEVEL OTABEP.

0. 1 KIYNTIKT) TOV EVEPYELQ TAPVEL TN UEYIGTI TN TNG LOVO HLaL GOPEL.

AV GTOV 0pUOVIKO TOAOVTOTH EKTOG OO TNV EAAGTIKY SOOVOLUY ETOVOQOPAS EVEPYEL KO dV-
vaun avtioctaong F=-bv, pe b = otabepod, 1o mAdtog g taldvioong petafdAletot pe
10 ¥pdvo cOpPmva pe TV e&icwon (Yo A > 0)

o. o= a, — bt

B. a=a,e™
Y. a=o,e ™
o
8. a=-"2
At

e apUOVIKO TOAOVTOTY EKTOG OO TNV EAAGTIKT SUVOUN ETOVOPOPAS EVEPYEL KO SVLVOUN
avtiotaong F = —bv. Otav avédvetor n otabepd amdsPeong b, n mepiodog g TOAAVTOONC
0. avEAveETOL.

B. ehatt®VETOL

Y. pével otabepn.

0. av&dvetal PLEYPL Vo OMTOKTNGEL OPIGUEVT] TIUT KOl KATOTLY EAATTOVETAL.
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18.

19.

20.

21.

To mAdtog eBivovcag aproviKAG TAAAVTOONG LETARAAAETOL LE TO YPOVO COUPOVO LUE TNV
elowon o= aoe_m. 2mv g&icmon avutn o ypdvog t Taipvel

0.. OTTOLOONTTOTE TIUT).

B. Tiég mov givan axépato ToAamAdota TG Teptodov T.

Y. LOVO TIHEG IOV lvarn ApTio ToAAaTAdoa TG Teptodov T.
0. Lovo Tég mov giva TeptTtd ToALATAAGIO TG TEPLOdOL T.

Xe ovotnua palag - eAatnpiov eKTOG oo TNV EAAGTIKT OVVOUN ETOVOPOPAS EVEPYOVV 0V-
voun avtictoong F, =—bv kot wepodikn dvvoun F=Fmnuwt pe @ mov pmopet va peto-

BaireTor. Tote

0. TO GOGTIO TEAOVIMVETOL LE TNV 110GLYVOTITE TOL Vy .

B. To TAatOC TOAGVTOONG Elval aveEAPTNTO TS KUKAMKNG GUYVOTNTOC M.

Y. M GLYVOTNTO TOAGVTMONG TOL GUGTHLATOG EIVOL 10N LLE TN GLYVOTNTA TG TEPLOOTKNG V-
VOHnG.

0. 6tav av&avetal 1 cLYVOTNTA TNG TEPLOOTKNG dVVAUNG, TO TAATOG TNG TAALVTMONG oEA-
VEL TAVTOTE.

H docvyvémra evog taravimt) eEaptdton

o. omd T0 TAATOG TG TAAGVTOOTG.

B. amd ) otabepd amdsPeong.

Y. OO TNV OPYLKT] PACT.

0. oo TA PLGIKA YOPOUKTNPLGTIKE TOV GLUGTHLLOTOG,.

2UVTOVIGHO OVOUALOVLHE TNV KATAGTOGT TNG £E0VAYKOGUEVIC TAAAVTMOTG TOV OPUOVIKOD
TOAOVTOTY), GTNV OTTola

d. 1] SOLVOULKY] EVEPYELD TNG TOAAVTMONG Elvar iom HE TNV KIVNTIKY.

B. n ocvyvétrTa g deyeipovoag dvvaung eitvar SmAdGio amd TV 1010GVYVOTITA TOV TO-
AovToT.

Y. M oVYVOTNTO TNG dlEYEIpOVCAC duvauNG elval Tepimov ion pe TV 10106VYVOTNTO TOL TO-
AOVTOTY.

0. 10 mAGTOG TNG TOAAVTOONG elvar aveEapTnTo amd TN cvyvotnTa NG dleyeipovoag dvva-
une.

*
Sopemvo pe 1o oxolko Birio wWocvyvotnTa givon 1 cuxvotTo TG EAEVOEPN S apeimTNg TOAGVTOOTS.
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10.

11.

Epotiosic Tov TOmov Xmeto/Ad0oc

Odnyio: 110, vo, awavIinoete oTIS TOPOKATD EPWTHOEIS OPKEL VO YPAYETE OTO POALO OmOVTH-
oEWV TOV OPLOUO TS EPWTNONS KAl OECIC, OO AVTOV TO YPOUUO. X AV TH KPIVETE 0WATH 1 TO
ypauua A ov v kpivete LovBaouevy.

. H amAn appovikn taddvioon eival ev0bypouun teprodikn kivnon.

. H amin appovikn taddvioon sivatr ev0Oypapun kivnon, opoid petaoariopevn.

. H amoudxpovon onpetokod avtikelpévon and ) 0o 1ooppomiag Tov, 0Tov eKTEAE O

OPLOVIKT TOAGVTMOT|, EIVAL OPULOVIKT] GLVAPTNGT TOL YPOVOUL.

. ZNUEKO avTiKeipeVo exTeLel amAr appovikn tadldavtoon. H aropdkpovon tov and ) 04-

1] 1GOPPOTHOS TOV KAl T EXTAYVVOT) TOL o GLVSEOVTOL pE TNV eElcwoN o = —m>X.

. ZTNV oA OPLOVIKY] TOAAVTMOON 1| GACT] TNG OTOUAKPLVONG X TTponYEital TG edong g

, , T
TOYOTNTOS U KATE >

. ZTNV oA apurovikn taAdvtoon 1 dovoun F kol n amopdkpouvon x givon peyédn copueoct-

Ka.

. 2NV amAn apUoviK) ToAdvToon M @dor g aroudkpuvong X kabvotepel e pdong g

EMTAYLVONG O KOTAL 7.

. ZTNV amA] OPUOVIKT TAAGVTMOT 1| GAGT TNG ToVTNTAG UV TPOoTNYyEiTaL TS ACNG TG EMLTA-

YOVONG O KOTA g

. Otov onuelokd ovTIKEILEVO EKTEAEL OMAN OPUOVIKY] TOAGVT®ON, 1GYVEL 1] GLVONKN

) F, =-Dx.

H ) ¢ otabepdsg emavapopdg D oyetiletanl pe ta QUGIKA YOpaKTNPIOTIKA TOV GLGTH-
LLOLTOG TTOV TOAOVTOVETOL.

H otafepd emavapopdc dev ennpedlel Ty mePiod0 TOV TOAAVTEVOUEVOV GUGTNLLOTOG.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

2NV oA 0pUOVIKY TOAGVTMGN TO UETPO TNG TOYLTNTOGS givat péyioto ot Béon x =0.

2TV oamAn apUOVIKY] TOAAVT®OGON TO UETPO NG emtdyvvong eivar eddyioto otig 0éoelg
X =% X,.

2V oA apUOVIKT TOAGVTOOT) To SIOVOGHOTO U Kol 0 €ivot TévTo avtippoma.

2V amA] apHOVIKT TOAGVTOON 1| GUVIGTOUEVT] SVVON F kot 1N emtdyvvon o ival dio-
VOGLOTO GUYYPOLULKA KOl OLOPPOTIOL.

H 181o6vyvotnta T ToAGVT®ONS TOV cLGTHUATOG HLAlaG - eAatnpiov diveton amd v e&i-
1 |k
OOOT V) = —,[—.
2 \'m
H mepiodog Tov amhov exkpeponc eEaptdror amd ) pdla tov ceopdiov.

H mepiodog tov amhod exkpepnos, o€ 0pIopHéVo TOmo, SmAaGLAleTal oV SIMAOGIACOVUE TO
UNKOG TOL VILLOLTOG.

H nepiodog tov amhod ekkpepovg dev e€aptdtal amd Tn GUoT ToL LAKOV amd T0 omoio &i-
VOl KOTOGKEVAGUEVO TO GOAULPIOL0.

Av n péyrot yovio @ mov oynuatilel To VIO TOL OTA0D EKKPEUOVS LE TNV KATAKOPLON
eivon pkpn (¢ émg 3°), 10t M MEPidog Tov eKKPERODE Eivor aveEaptnTn TS Yoviag ¢.

ATAG ekkpepés TadavT@veTol o€ TOmo Tov Ionuepvod g I'mg pe nepiodo T,. Av to id10

exkpepég petapeplel 6to Bopeio I1o6ro g I'mg, Oa tahavimdverar pe mepiodo T > T,.

H olw| evépyeta tov amdov appovikod toravtot kabopilet T péyiotn tayxdnTa v, Kot

TO TAITOG TG TAAGVTOONG X.

H ol evépyeta Tov amdod appovikod Tolavtot] eival ion pe TNV KNtk Tov evépyeln
ot 0éon x = 0.

H ol evépyeta Tov amhov appovikov taiavimTh givor ion pe tn duvapikn tov evépyeio
otig Oéoelg X = £ x,.
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25.

26.

27.

28.

29.

30.

31.

32,

33.

34.

3s.

36.

H olwn) evépyeta Tov amdol appovikod ToAavtoT| HETAPAAAETAL apLOVIKA LE TO YPOVO.

2 S1ipKELN LG TEPLOOOV 1 OLVAULIKY] EVEPYELD TOV OITAOD OPUOVIKOD TOAAVTOTY YIVETOL
{om [E TNV KIVNTIKY] TOL EVEPYELD LOVO LI POPAL.

2 OIpKELNL LOG TEPLOOOV 1 SVVOUIKT] EVEPYELDL TOL OTAOD OPUOVIKOD TOAOVTMOTH €lvol
GLVEXDG UIKPOTEPT] ATTO TNV OALKY] TOL EVEPYELQL.

21 SdpKeLD POG TEPLOAOL 1) OAIKY| EVEPYELDL TOV ATAOD GPLOVIKOD TOAOVTMTY £Vl GUVeE-
YOG LEYOADTEPT OO TNV KIVITIKT TOV EVEPYELD.

270V amAO OPLOVIKO TOAAVIMTY £YOVUE TEPLOJIKT] LETOTPOTN TNG SVVALIKNG EVEPYELNS GE
KLV TIKY] KO OVTIGTPOPMC.

210V amAd OPUOVIKO TOAGVIMTN 1 WEYLOTN TN NG KWWNTIKNG TOV &VEPYELng sivat

1. >
EK,max = EkXO .

2TovV omAO OPUOVIKO TOAMVIMT M HEYIOTN TN TNG OLVOUIKNG TOL &VEPYELNS eivor

1 2
EA,max = EmUO .

ELevBepn toldvioon ektelel €vog Tahavtmtig 6tav Tov 000l ta popd evépyela Kot Ko-
tom apedel eAevBepoc.

To mAdtog g elevBepng TOALVTOONG EVOS TOAAVTMTY dtaTnpeital Tavta otabepo.

AV 6TOV 0pUOVIKO TOAAVTOTH EKTOG OO TNV EAACTIKY] OUVOLY ETOVOQOPAS eveEPYEL KoL dV-
vaun avtiotaong F=—bv, 10 TAATOG TG TOALVTOONC EAATTOVETAL YPOULUKA LE TO ¥POVO.

AV GTOV 0pUOVIKO TOAOVTOTH EKTOG OO TNV EAAGTIKY SOVOLUY ETOVOQOPAS EVEPYEL KO dV-
vaun avtiotaong F =—bv, 101e n mepiodog g pBivovoac taldvimong dwatnpeiton otabe-

p1y.

AV 610 0ppOVIKO TOAOVTOTY EKTOG OO TNV EAACTIKN SUVOUN ETAVAPOPAS EVEPYEL Kat V-
vaun avtioctaong F = —bv, pe peydin otabepd andsPeong, n kivnon yivetor omeplodkn.
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37.

38.

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

2 eBivovca apUOVIKT TAAAVTOOT 0 PLOUOG LE TOV OTTOI0 EAATTAOVETOL TO TAATOG OEV €-
EaptaTar amd ™ otabepd andSPeomC.

2TIC KPEUOUOTESG YEPLPEG EMOLDOKETOL 1] ATOGPECT TOV TOAAVTIDOCEDV VO EIVaL EAAYLOTY.

To mhdtog eBivovcag aplovikig TaAAVTIOOoNG LETAPAALETOL PE TO XPOVO COLPMOVO LE TNV
eéiooon a=a,e” ™, av i Svvaun avtictaong sivar g popeng F = —bv.

Xmyv eElowon o= aoe_m, 7ov dtvel T petaforn Tov mAdtovg EBivovsag aPUOVIKNG TO-
AAVTOONG e TO XPOVO, 0 YPOVOGS t TAIPVEL OTOLAONTTOTE TIUN.

At

Xy e€lowon a=o0,e ", mov divel T petaforr] tov mAdtovg eBivovsog approviKng To-

Advtoong pe to ypovo, o xpovog t maipvel TIHEG TOV eivol akEPaLa TOAAATAAGLO THG TTEPLO-
dov T.

H didomaon tov padievepydv mupvaov akolovdel to vopo g ekBeTikng peimong.

Xpovog nuiceog Long Hog mocoOTNTac Tov HEIOVETOL EKOETIKA pe To YpOVO ovopdletal o

1
YPOVOG OV amonteitan yio vo eEAaTT®Oel N TocHTNTA VT 6TO —= TNG OPYIKNG TNG TIUNG.

NG

E&avaykaopuévn taddvimorn ovopdletol 1 ToAdvImon Tov ektedel Evag TOAOVTIOTIG, 0TV
evepyel 67 aTOV EKTOG A TN SVVAUT ETOVOPOPAG KOt [0l TEPLOOIKT dvVaLu.

H ocvyvomta g eovaykaouévng TaAdVImonS TOV apUOVIKOD TOAMVTMTH gival Tdvta iomn
HE TNV 10106V VOTNTA TOL.

H ocvyvomta g e€avaykaouévng TaAdVImon TOL apLOVIKOD TAANVTOTH ivan ion pe
ocvyvotnTa TS dteyeipovsag SHVAUNC.

To mAdtog TG €£0VOYKAGUEVIC TAAGVTMOTG OPUOVIKOD TOAAVIMTY OV ££0PTATOL OO TN
cuyvotnta TS deyeipovsag SOVHVAUNC.

, , , , ., 1 |m
H drocvyvoémra tov cvotipatog palog - eratnpiov givor ion pe v, = Pyt
o
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49.

50.

S1.

52,

53.

54.

H xotdotaom m¢ eovayKaopévng TaAGVIOGNS TOV OPUOVIKOD TOANVIMT GTNV OTOoi M
cvyvotta g deyeipovsag dvvaung ivar OITAAGLo amd TV W10CVLYVOTNTA TOL TOAUVTE®-
™, OVOUALETOL GUVTOVIGLOG,.

H ovyvotra v, g deyeipovoag dHvaung yopm amd v omoic TapovcLalEToL HEYIOTO-
ToiNo™M TOL TAATOVG TNG EEOVAYKAGIEVIG TAAAVTMGNG OPLOVIKOD TOAOVIMTY), dlopEPEL Ad-
Y0 Ao TNV 0106VYVOTNTA TOVL Vv, av 1 amocPeon eivar pikpn.

Kotd to cuvtoviopd 1 amoppOd@non TG EVEPYELNG TOV TPOCPEPETAL OO TNV EEMTEPIKT Ot~
€yepon yivetal pEyloT.

Ortav n andcsPeon etvar moAd peydAn, To QAvOLEVO TOL GLVTOVIGHOV dev TapaTnPEiTUL 1|

yivetol E 16T AVTIANTTO.

[Mo va dttnpeitar 6tabepd 10 mAATog Hog e€avaykacuévng TaAdvtmong Tpénet o puouodg
Le TOV 0moio TO GUGTNWO OmOPPOoPdel eveépyela va elvar SAGG10g Tov puOROL e TOV O-
molo apatpeiton evépyeta amd To GOGTNUA.

Koatd 1o cuvtoviopd dtav n otabepd andcPeong sivar b = 0, 10 TAATOC TG TAALVTMOONG
yivetal Oempntikd dmerpo.
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Epotiosic aviietoiynonc

Odnyio: 110, vo, awavIinoete oTIS TOPOKATD EPWTHOEIS OPKEL VO YPAYETE OTO POALO OmOVTH-
oewV 10V apiOUo TS EpWTNONG KO TO, KATAAANAO. (EDYN YPOUUGTOV - OpLOUDY.

1. Znuewokd ovtikeipevo eKteLel amAn ApLOVIKN TAAGVTMOOT) KOl 1] OTOUAKPVVOT X amd T O€-
on woppomiog Tov divetor amd v e&icmon X = X nuot.
Noa avtictotyicete ta oTolXEl0 TNG APIOTEPNG CTNANG LE TaL OLoypappato TG 0eEL0C.

A. X 1. >t
2. >t
B.v
3. >t
I'.a
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2. Znpetoko avtikeipevo extedel amin aproviKy ToAdVTmoN Kot 1 aropudkpuven x omd T 0¢-
, , , , T
on woppomiog Tov divetar amd v e&icwon x = XM p{wt + 5)

Noa avtictotyicete Ta GTOXEIN TNG APIOTEPNG CTNANG HE Ta dtarypppato TG Oe&Lic.

A

1.
A.x

2.
B.v

3.
I.F
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3. Enuewokd aviikeipevo ektedel amh apUOVIKY] TOAGVTMOT Kot 1 aAYERPIKN TN ™G dvva-
ung emavapopds petaPdiieton pe o xpovo coupava pe v e&icwon F = Enuot.
Noa avtictotyicete ta oTOXElN TNG APIOTEPNG CTNANG HE Ta dtaryplppato TG 0e&Lic.

A

3. >t
I'.v \/




TAAANTOYEIY 55

4. Xnuelokd avtikeipevo ektelel amAn opUOVIKY TOAAVTOOT KOl 1 ToXOTNTE Tov peTafaiie-
T HE TO XpOvo cvupava pe v e&iomon v = vy nuot. No aviietoryicete ta otoryeio g

aPLOTEPNC OTHANG LE T OYPAUMOTO TNG OEELAG.

A
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5. Znuetoxd avtikeievo eKTEAEL AmAN OPUOVIKNY TOAGVTMON KOl 1] ATOUAKPLVGT) TOV X Od TN
0¢om ooppomiog Tov divetor amd v elcmon x = XM u((ot + g)
Noa avtictotyicete Ta GTOXEIN TNG APIOTEPNG OTNANG e Ta dtarypappato TG Oe&Lic.

A

1.
A.Ex /

B. Ex

I'. Eqx
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6. Znpuetoxod aviikeipevo ektelel amAn apUOVIKY] TOAGVTOON Ko 1) OOVOUTN ETOVOPOPES LETO-
BaAleTon pe MV amopdkpuveon X O0nmg ogiyvouv ta oynuato A kot B. T kdBe ypapwn
nopdotaon F - X g apiotepng othing va Bpeite v avtictoyn ypoeiky topdotaon X - t
™G 0e&1dg oTIANC.

ol

F
A
i Xo 1 T,
A X0 X >t
X
A
F X
A A
X0 T2
B. Xo i »” X 3. \/ >t
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7. ZnUeoKo ovTIKEILEVO EKTEAEL OTATY) OPLLOVIKT] TOAGVTIMGT] KOt 1] QUVOUN ETAVOPOPAS LETOL-
BaAleTon pe MV amopdkpuveon X O0nmg ogiyvouv ta oynuato A kot B. T kdBe ypapwn
nopdotaon F - x g apiotepnc ommAng va PBpeite v aviictoymn ypogikn TopdcToom
Ex - x g 0e&14g otnANG.

F A
A
Xo
—» X 1
A. - Xo i v
i
i
- Xp 0 X0 4
A
2.
>
F A
A
X0
. T X
B. T >
3.
- Xo 0 Xo -
A
4.

v
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8. Inuewokd avrikeipevo ektedel amAi] OPLOVIKTY TAAGVTMOOT Kol 1 EMTAYLVON HeTAPAALETON
YL TV amopdkpouven X 6nwg delyvouy ta oynpota A kot B. o ke ypapikn mapdotacn

o - X TNG 0pLoTEPNC OTNANG va Bpeite v avtictoym ypaeikn tapdotacn Ex - x g de&ig
GTNANG.

A
A
. X0
T » X
- XO
1.
A.
>
- Xp 0 Xo "
A
2.
>
Lad
o A
A
i
1 X0
L T » X 3
Xo
>
Bo - Xg 0 Xo
A
4.

v
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9. Xnuetokd ovTIKeILEVO KTEAEL ATAY APLLOVIKY| TAAAVTMOT).
Noa avtictotyicete ta otoryeio TG aploTePNg GTNANG LE Ta GTOoLKEln TG SEENC.

A. v, 1. x=1%x,
B. oy 2. x=0
I.E,=E, 3 x:+X7°
4 xoaXoV2
2

10. Noa avtiototyicete to oToryeio TG 0ploTePng GTAANG LE T dtarypappata g 0e510G GTHANC.

»
»

A.

Apeio 1.
OPLLOVIKT|
TAAAVTOOT)

B.

dOivovoa
OPLOVIKN
TOAGVTOOT P
He puph
andcPeon

gb{vouca 3, \/\ """"""""" AN -
VR

<
\
\
|
v
—

OPLLOVIKN
TOAGVTOOT)
pe pecaio
andcPeon

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
v
\
<
\
\
\
\
\
\
\
\
\
|<
v
—

»
»
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11.

T
4

210 oynuo divetal 1 YpaQIk TopdoTacT) TOL TAATOVG EEAVAYKACUEVNG TAAGVTMGNG OpLLO-
VIKOD TOAQVIMTY GE GLUVAPTNOT LE TI CLYVOTNTA TOV SEYEPTY Y10 SLAPOPES TIUES TOV GUV-
TELESTY| amOcPeoT.

Noa avTioToyicete 6TIC KAUTOAEG GLUVTOVICUOD TIG TIUEC TOV GLVTEAEST| AmOGPEONC TNG
de&10g GTIANG.

AATOG 1. b, =0

A

2. b,=4-10°N->

m
i 3. b, =5-10°N- >
¥ m
i 4. b, =3-10°N- >
= > Ve m
Vo
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Epotiosic avolktov TOToV

1. ITow kivnon Aéyeton meprodkn; Na avapépete Tpia TapadelyLoTo TEPLOKOV KIVIIGEMV.

2. TTow xivnon ovopdletar taddvioon; Na avaeépete 000 Topadetypota.

3. Ilowa xivnon ovopdletat
1) ypappkn Tohdvtoon;
i) oA appovikn ToAdvImon;
Noa avagépete éva choTna Tov Bol LTOPOVGE VO EKTEAEGEL OTAN OPUOVIKY| TOAAVTMOT).

4. Znpewaxd avtikeipevo extedel amin oppOVIKY| TAAGVTOON Kol TN YPOVIKH oTiypn t, =0

nepvael amd ™ 0éom x = 0 kvovpevo kot T Oetiky katevBuvon Tov dEova x'X.
a. Na ypawyete Ti¢ e€lodoeig x = £ (1), v =1 (t), a = (t), F =1 ().
B. No KatooKeLAGETE TAL OOy PALLLATO TOV TOPATAVED EEICHOGEMV.

5. Tv ovoudlovpe @domn TG amANng OPUOVIKNAG TOAAVT®ONG; No TOPUGTICETE YPAPIKA T Me-
TafoAN TG PAONG OE GLVAPTNOT| LE TO XPOVO.

6. Tionuaivel o 6pog «apykn eaony; Iog ypdeovtal ot e§lomoelg x = f (t), v =1 (t), a = f (t)
NG QAN APLOVIKNG TOAAVTWOGONG OTOV VITAPYEL OPYIKT GAoT);

7. Tlow givar n drapopd pdaong petacd
1) amopdKpLVONG - TOYVTNTAG,
i1)  amopdkpvvong - EMLTAYLVONG,
i)  tayxdINTOG - EMTAYLVONG,
evOg LAMKOD onpeiov mov exTEAEl ATAN APLLOVIKY] TAAAVIOON;

8. IMowx givar n avaykaio Kot tkoavy cuvOKN OOTE £va GNUEINKO OVTIKEIILEVO TO OTOT0 OTO-
poxpvvetor omd 1 0€om 1oppomiog TOL Vo EKTEAECEL OTAY APLOVIKT TOAAVTMON;

9. Tiovopdlovpe otabepd emavapopdc; Amo TL eEoptdtor Kot Tt eKPpalet;

10. Noa d¢i&ete 011 10 cvoTUa PAlog - eAaTNPiov pe KOTAAANAN O1€yepon eKTEAEL AmAr| appo-
VIKT] TOAGVTOO.

11. a. Na deitete 611 10 amhO eKKPEUES Pe oplopéveg Tpobmobécelg pmopel va exteAécel amin
OPLOVIKT TOAGVT®MOT| Kol Vo vTohoyicete Tnv mepiodo T.
B. Tt ovopdlovpe amdod appovikd tarlavtot]; No avapépete Eva mopdostyLa.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

[Towa 01dtaEn ovopdlovpie amhd eKKpeUES;

a. T1ovopdalovpe oMKkn evEPYELO TOV ATAOD OPUOVIKOD TOAAVTOTY);

B. Zto mpdTLIO TOL ATAOV APLOVIKOD TOACVTIMTH UE OPICUEVT] OAIKT EVEPYELD VO VTTOAOYI-
GETE GE GLVAPTNOT LE TNV ATOUAKPVUVOT] X T OUVOLKT), TNV KIVNTIKY KOl TNV OAMKT TOV &-
vépyeta. Now KAVETE TIG Ypoapikég mopactdoels tov ovvapmoenv E, =f(x), Ey =f(x),
kaw E, =f(x) ogkowd dbypappa.

210 TPOTLTO TOV ATAOD APHOVIKOD TOAOVTMOTN LE OPIOUEVT] OAIKT) EVEPYELD VO, VTOAOYIGETE
G€ GLVAPTNOT LE TO YPOVO t TN SLVOLLKY], TNV KIVITIKT KoL TNV OAIKN TOv gvépyela. Na Ka-
VETE TIG YPUPIKEG TOPAGTAGELS TV cuvaptioewy E, =1 (t), Ex =f (t), E,, =f (t) oe
KOWO Sy POLLLOL.

[Tow TaAdvtwon ovopdleton
o. eAe00epT;

B. apeio;

Y. eBivovoa;

o. [Tog propodie TEPAUATIKA VO LEAETCOVUE TN GOIVOVGH OPLOVIKT TOAAVTOGCT;

B. No mopactioeTe Ypopikd 6€ GUVAPTNON LE TO ¥POHVO TNV OTOUAKPVVGT X TOL TOANVTO-
™ mov ekterel EOBIvovoa OPUOVIKT TOALVTMOT Yo SLAPOPES TIES TOV GUVTEAECTN OMO-
oPeong.

v. [Tow cvumepdcpata TPOKHTTOVY A TN HLEAET TOV TAPATAVE® KOUUTUADY;

[Toto teyvikd evdlopépov mapovctdlel o puOUAC e ToV 0moio POivoVY Ol TOAUVIMGELS;

No anoddoete Ypoeikd 6€ GuvAPTNON HE TO YPOVO T0 TAATOS POivovGag APUOVIKNG TO-
Advtowong. I[Towo cvumépacua TPoKHTTEL AT VT TN YPAUPIKTY TOPACTACT);

Noa avagépete mapadeiypoata peyebdv mov peumvoviot eKOETIKA e TO ¥pdVO.

T ovopdleton ypdvog nuicelog {ong evog HeyEBovg Tov PEIdVETOL EKOETIKA pe TO YpdVO;
Na Bpeite 10 ¥pdvo nuicelog {ong KaTd T SIAGTACT| PASIEVEPYDV TUPIVAV.

a. [Towo TaAdvToon ovopdaletatl eEavoyKacuévn;
B. Tt ovopdlovpe d106VYvOTNTO £VOC TaAAVTOTH; Ao TL e&optdtar; [Towa eivar 1 1d106vL-
AVOTNTA TOV cLGTNATOG Hdlag - eAaTnpiov;
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22,

23.

24,

25.

26.

27.

a. [16te évog talaviomg mov ektelel e€avaykacuévn taddvimon PpiokeTon 68 KatdoTtoom
GLVTOVIGHOV;
B. Mo eivon 1 emidpaomn TG amdOGPECNS GTO GLVIOVIGO;

a. [Tov opeireton 1 pey1oTONOINGT TOL TAATOVG KOTO TO GUVIOVIGHO;
B. Tt TAnpoeopieg pmopovpe vo Tapovpe amd £vo cLGTNLE TO 0Toio PpickeTal 6 KATA-
GTOOT) CLVTOVIGLOV;

a. [Tog propodpue mepapatikd vo peEAeTHoovpe TV eEavaykaouévn ToAGVT®oN TOV G-
oTuatog nalag - ehatnpiov;

B. Na mapaoctioete ypagikd to mAATOg TG EEQVAYKAGUEVNC TAAAVTIWOGNS GE GLVAPTNON LLE
TN oLYVOTNTA TOL deYEPTN Yo O1dpopes TiéG TG otabepds andosPeons. Tlow cvunepd-
OUOTO TPOKVTTTOVV OO TN HEAETN QLTOV TOV KOUTVADYV;

"Evag Adyoc otpatiotav Badiletl pe «Pnpoy. Otav mpoxketton va tepdoet pa yepupa, 0 Ao-

xoyog drotalel Tovg otpatidteg va Padicovv erebBepa. Tati;

Inuetokd ovtikeipevo extedel amin appovikn taddvioon. H eicwon g amopdikpuvong x
and ™ Béon woppomiag Tov elvar X = X MUt +@,).

Me mo10 1} o0 OO TOL TAPAKATM CUUPMVEITE Kol V10T,

0. T T cuvioTapévn dovaun mov evepyei 6o avtikeipevo woydet 1 oyéon F =—mm’x.

B. H pdon g toyvtntog v mponyeitot g gAcnS TG mOUAKPLUVONG X KOTA g

v. H pdon g emtéryvvong o mponyeiton e @Aons tg omopdkpuvens X Kot m.
0. H taydtmra v kou 1 dvvapn F eivar peyébn coppacikd.

H ypapwn mapdctacn g amopdkpuvensg e X (m)
GLVAPTNON LE TO XPOVO YL EVOL CTUEIOKO OlV- 4
TIKEIPEVO OV EKTEAEL OMAT OPLOVIKY| TOALV-
T®on eaivetol oto oynua. Me moo 1 ol o-
O TO MOPOKATO CLUEMVEITE 1 Olapwveite
KOl Yot

a. To pétpo g toyvTNTOG EYEL TN UEYLOT TL-
p1 Tov TIg Xpovikég otiypég 0, 4 s ko 8 s.

B. To pétpo g emtdyvvong £xet T UEYLOTN
TIUT TOV TIG XPOVIKEG OTIYUEG 2 s Ko 6 S.

—

N
[\®]
!
1
[ I
w |
N |
|
v |
P i
N |
|
3 |
1
>
\
1
1
1
1
| |
| |
1
1
1
1
1
!
— 1
| = |
v
—-
—~
7
N

0,2 e N

v. Tn xpovikn otiyun t =4 s 10 H€TPo G emréryvvong eivor o = %.

0. Tn ypovikn oty 7 s To HETPO TNG TOYVLTNTOG EIVAL WIKPOTEPO OO TO HETPO TNG TOYL-
TNTOG TN YPOVIKY| GTIYUN 2s.
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28.

29.

30.

H ypaopum mapdactacn g toyLTNTAG GE GL-
vaptnomn pe 1o xpovo yio £vo GNUELKO avTL-
KeIPEVO OV eKTEAEL OTAY| OPLOVIKT] TOAGV-
Twon eaivetor oto oynuo. Iloteg and tig ma-
POKATO TPOTAGELS €lvol GMOTEG, TOLEG Elval
AavBaouéveg kot yioti;

a. T ypovikéc otypés 0, 4 s ko 8 s 10 avti-
kelpevo dépyetan amd 1t 0éom 1coppomiog
TOL.

B. T ypovikéc otiypés 2 s kot 6 s T0 PETPO
TNG EMTAYLVONG ELVaL LEYLOTO.

»
»

|

1

Y. £T0 ¥poviKO ddoTnua amd 6 s puéypt 8 s To SlovOcHOTA U Kot F (ovviotapévn dHvaun)
glvol GLYYPOUUIKE KoL OLOPPOTTAL.
0. 210 ypovikd daotnua 0 puéypt 2 s 1o avtikeipevo Kveiton mpog tn 0éom 1oppomiog Tov.

H ypagwn mopdotaon g emtdyvvong o€ a
GLVAPTNON UE TO YPOVO Y10 EVO CTUELOKO OV-

Tikelpevo mov extedel amhf appoviky tokdv- PN !
TOGN QOIVETOL GTO GYNLLOL. 5
Me oo 1 ot od T TOPUKATEO GLUPOVEITE !

N dlpmveite Kot yoti; 2 ‘8 1012141

»
»

a. Tig ypovikég otrypéc 0, 8 s ko 16 s n toryv-
TNTO TOL OVTIKEWEVOL gtvar iom pe punodév.

B. Tn xpovikn otiyun t = 14 s to avrtikeipevo
Kwveiton Tpog ) B€om 16oppomniag Tov.

v. Tig ypovikég otiypéc 4 s kot 12 s to HETPO NG TOYVTNTOS TOV OVTIKEWEVOL EXEL TN UEYL-
GT1 TN TOV.

0. H taydmmrto tov avtikeyévov kdaBe ypovikn otiypn kabopiletar amd v eEicwon
v =V (ot +m).

-(X‘O

H ypaogwn tapdotacn g dvvaung 6e cuvap- F
TNOM LE TO YPOVO Y1 £VO OTUELNKO OVTIKELLE-
VO OV EKTEAEL OMAN OPLOVIKY TOAAVTOGON
QOIVETOL GTO GYT|LLOL.

Me mowo M Towo oo To TOPOKATO CLUPMVEITE .

N dweoveite Kot yoti; 2 /46 810131416
a. Tic ypovikég otrypéc 0, 8 s ko 16 s ) Toayo- ;
TNTO TOV OVTIKEWEVOD givat ion ue undév. = I/ \ L/ \

- FO
B. Tn ypovikn otiyun t = 6 s T0 AVTIKEIPEVO
Kivettan tpog ) B€om 16oppomiag Tov.
v. Tig ypovikég otrypéc 4 s kot 12 s 10 HETPO NG TOYVTNTOS TOV OVIIKEWEVOL EXEL TN UEYL-
GTN TIUY| TOL.
0. H amopdkpuvon x tov avtikeypévou and ) 0éon 1coppomiog Tov kabe ypovikn oTiyun
KkaBopiletor and v e&icwon x = X nUot.

Fy
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31.

32,

33.

To cvomua palag - elatnpiov TOV CYNUATOG EKTE-
Ael amAn appovikn taAdvioon TAdtovg x,. Tn ypo-

vikny otiyun t = 0 n pdélo diépyetor and ™ Béom 1- :
COPPOTLOG TNG KWVOVUEVN TTPOG TNV apvntikny kotevbouvon. Na Bswpnocete 6t omoua—
Kpvvon X ¢ nalag and m 0€on wwoppomiag g efvor NUITOVIKN) cuvaptnon Tov ¥pOvov.
Me oo 1 oo amd T TOPAKAT® CLUPOVEITE 1] SIPMVEITE Kol Y1aTi;

, , T . . . o,
0. Tn xpovikn otryun t= ry 1N EMTAYLVOT EYEL OAYEPPIKN TN 00 = —.

V2
B. H tayvtra g nélag xabopileton k4be otrypr omd v e&icwon v = v, cuvet.
T
v. Tn ypovikn otiyun t = % 1N SUVOUIKY] EVEPYELNL TOV GLOTHLOTOG Elval {om pe TV Kivn-

TIKT] TOV.

0. H mepiodog g taldviwong tov cuotiuatog divetar amo v e&icoon T = 27:\/% .

210 TPOTLTO TOL OTAOD APLOVIKOD TOANVTWOTY 4
LLE OPIOUEVT] OAIKT EVEPYELD VO AVTIGTOLYICETE (a)
K60 pia and TIg CLVAPTNGELS

i) E, =f(x), ii) Egx =f(x) ko

iii) E_, =f(x)pe m ypagwn e nopdctaon.
Noa S1K00AOYNGETE TIG ATAVTNGELS GOG,.

v

(Y) ®

v
v

- Xp 0 X0

ATAGG appovikdg TodavtoTG eKTEAEl TOAAVT®GON TAATOVG X . AV TO TAATOG TAAGVTOONG

dimhaolaotel, TOtE

a. 1 epiodog TaAdvtmong dmAactdleTat.

B. to pé€tpo g puéyrotng dvvaung emavapopas SmAacidleTat.
Y. 1] OAKN EVEPYELD TOV GLGTILLOTOG TETPATAAGIALETAL.

0. T0 HETPO TNG LEYIOTNG TaXOTNTOG TETPOUTANGIALETAL.

Me moto 1} moloL Ao TO TOPATAVE CLUPMOVEITE KOt YlaTi;
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34.

3s.

36.

270 TPOTLTO TOV OTAOV CPHOVIKOD TOANVTMOTY| LE
OPIGUEVT] OAIKY] EVEPYELX M OTTOULAKPLVOT] TG WA~
Cag amd ™ B€on 1oppomiag TG 6€ GLVAPTNON UE
t0 ypdévo  dlvetw amd v  &fiowon

T . .
X = xonu(mt +5] No avtiototyicete Kabe o

amo TIG GLVOPTIGELG
1) E, =1f(t), i) E¢x =f(t) xan i) E, =1(t)
HE TN YpOaEIKN NG Tapdotacn. No dikatoAoynoe-

TE TIG AMAVTNOELS GOG.
A

()

2T00¢ OVO A0S OPUOVIKOVS TOAOVTOTES (A) Ko
(B) dtvovpe v idwo ok evépyela. Me oo 1) oo
oo TO TOPUKAT® GUUPOVEITE 1) SLPOVEITE KO Y10~
i,

d. Ot ToAovTOTEG EKTEAODV OPUOVIKT TOAAVTOON 1-
S0V TAATOVG.

B. To pétpo g péyotg dvvVaUNG ETAVAPOPAS GTOV
taAovTot) (A) eivor SimAdolo tov PETpov NG HEYL-
6TNG OVLVOUNG ETAVAPOPAS GTOV TaAavT®OTN (B).

Y. Ol TOAOVTOTEG TOAOVTAOVOVTOL LE TNV 1010, GLYVO-
™mra.

(o)

()

6. To pétpo g péyromg taydnTag vy ToL TaAavToT) (B) eival V2 QOpEG HEYAADTEPO

amd T0 PHETPO TNG HEYIGTNG TOYVTNTOS V. TOL TAAAVTOTH (A).

ATmAOG appovikdg tahavimtig extelel TOAAVTOON TAGATOVG X,. Atatnpodpe ctadepd To

TAATOG TaAGVT®ONG Kot duthacialovpe tn palo Tov cdpoToc. Me oo 1| ol amd Ta 7o~

POKAT® GLUE®VELTE N SLOPOVEITE KO V10T
a. H mepiodog g tordvtoong duthacialerar.
B. H ol evépyeta Tov cuotnpatog dSuthactaleTor.

Y. To pétpo v, TG PEYIGTNG TAXVTNTOG TOV GMUOTOG YiveTal {0 pE

v

V2

0. To pétpo g HEYIOTNG EMTAYVVOTG TOL GMOUOTOG VITOMTAAGLALETAL.



68

KENTPO EKITTAIAEYTIKHY EPEYNAY

37.

38.

39.

40.

41.

Awtmpotpe otafepd T0 TAATOG TNG TAAAVTOGNS ATAOD EKKPEUOVS Kot T Hdla Tov ceot-
pLdiov, evd TETPOTAAGIALOVIE TO UNKOG TOL VILLOTOC.

Me moto 1 Towa amd To TOPUKAT® CLULPOVEITE 1) OIPMOVEITE Kol Y1aTi;

a. H ocuyvomta ¢ tarldvimong duthactdleral.

B. To pétpo v, g péylotng TayvTNTAS TOL GEUPioV dStTAactaleTal.

v. H tyun g otabepdc emavagopdg vrotetpaniactdleal.

0. H evépyeia ToAAvVTOONC TOV GUGTIHLATOS VTOTETPATAAGIALETOL.

Awmpodpe otafepd To U KOG TOV VIULATOG OA0D EKKPEROVG Kot TN pdla Tov cpaptdiov,
EVO LTONTANGLALOVLE TO TAATOG TNG TOAAVTOONG. Me To1o 1) Told amd To TOPUKATMO GUUL-
Qmveite N dOlapwveite Kot yloti;

a. H mepiodog g tordvtwong vrodmilactaleTal.

B. To pétpo v, G péYOTNG TAYVTNTAS TOV GEALPEIOV VITOTAACLALETAL.

v. H tyun g otabepdg emavapopds dtmlacialeTor.

0. H evépyela ToldvTmong ToV GUGTHLATOG VITOTETPATAAGIALETAL.

Awtmpodpe otafepd TO PNKOS TOL VILATOG ATAOD EKKPEUOVS KOl TO TAATOG TNG TOAAVT®-
ong, evd vrodmAactdlovpe ) pndla tov cEapldiov.

Me 1010 1} TOl0L A6 TO TOPAKATO CUUPOVEITE 1) SIUPOVEITE Kot yloTi;

a. H mepiodog g toldvtoong duthacialeTar.

B. H tiun g otabepdg emavapopds vrodimAactdleTot.

Y. To pétpo @, g péylotng enttdyvvong Tov ceopdiov dStrhactaleTal.

0. H evépyeta ToAGvTOONS TOV GLGTILOTOG LTOTAAGIALETAL.

2TOV OPUOVIKO TOAOVTMOTY] TOV GYNLOTOG EKTOC 0d TN SVVOUN ETAVAPOPAC
—kx, evepyel kol 6Ovoun avrtictoong —bv o6mov b n otafepd amodcPeonc
Kot v 1 odyePpikn Ty g taxvnTag g ndloc m.

Me mo10 1) oo amd o TOPAKATO CLUPMOVEITE 1) S1LPOVEITE Kot yloti;

a. [0 Tov tohavtot Oa woyvel n e€icowon ma+ kx +bv = 0.

B. To mAdtOg TG TAAAVTMOONG EAATTAOVETOL YPOLLKA LE TO YPOHVO.

¥. O A0Y0G VO SLOYIKAOV TIUMV TOV TAATOVS givarl oTafepdc.

0. To ypovikd diotnua mov arorteitan yo vo petwdel pia opiopévn tiur tov
TAdToVG (T.). M 0 ) 6T0 Moo TG elvan otadepo.

Yhko onpeio exterel amAf appovikny ToAdvimon mAdTovg X, = 0,2 m Kol KUKAIKNG GL-
wvotntag o =20 rad/s. Na Oempnoete 6Tt 1 0TOUAKPVVOT X TOL VAIKOD onpeiov amd
Béom 1ooppomiag Tov glval NUITOVIKY] GLVAPTNGT TOL YPOHVOUL.
Noa yphwyete v e€icmon og cuvaptnon pe to YpOvo Yo TNV ATOUAKPLUVOT| X, av diveTatl O-
TLyw ty =0 givon
0.x=0xorv>0
B.x=0xa1v<0

[A7. (a) x =0,2nu20t (S (B) x =0,2nu(20t + x) (SI)]
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42.

43.

44.

45.

e ToAavtoduevo cOoTUa Halog - eAatnpiov ektdg amd T dvvaun emavaeopas —kx, -
veEPYOLV

1) o dvvoun avtiotacng —bv, 6mov b 1 otabepd amdSPeong kot v N AAYEPPIKN T TNG
ToLTNTAG TNG PAlag m Ko

ii) meprodkr) dvvaun F=Fnuot ctadepod mhdtovg kot petafintg cvyvotntoc.

Me 1010 1} TO10L A6 TO TOPAKATO CUUPOVEITE 1) SLUPOVEITE Kot yloTi;

a. "o tov Todavtot Oa wydet n e&icwon Fynuot —kx —bv = ma.

B. Av n cuyxvotnta v, g neprodikng dovoung F eivar pikpodtepn and v wiocvyvomta
V( TOL TOAOVTOTH Kot apyiCEL VO OVEAVETOL GLVEYMG, TO TAATOG TNG TAAGVTMONG GLUVEXDG
Ba av&avetat.

. Lo 1 |k
¥. H drocvyvotra tov tokavto eivan ion pe v, = o\l
n \m

0. Otav eivor v: <V, 70 GOGTNHO TOALOVTOVETOL HE TNV WBLOGVYVOTNTE TOL.

YAkd onueio palog m exterel amAn appoviky toddvtoon. H armopdkpouvon tov amd
0¢on 1ooppomiog Tov divetar and v eicmwon x =x Mu(ot+@,).
a. No amodeilete 0Tt

i) v=tmxp—x>.
i) aziwwlug 07,

B. No TapacTioETE YPOPIKA GE GLUVAPTNON LE TNV OTOUAKPVVOT X ,
1) TNV €MTAYLVOT] TOV LAIKOV onueiov.
i1) TN OLVOLLLKT), TNV KIVITIKT] KOl TNV OALKT] TOV EVEPYELL GE KOWVO OLAYPOLLLLLAL.

YAko onueio extehel amAn aploOVIKY TOAAVTOOT Kot TepVEEL amd dVO onueio TG TPOYLAG

tov A kot B mov anéyovv andctaon d = 204/2 cm, pe v dw tayvnra. ot petdPoon
and to onpeio A oto B amarteiton ypovikd dwotnpo t; =4 s. Metd 1o népacpd tov and
70 B 10 vAuco onpeio ypedleton xpovikd dbotua t, =4 s yio va mepdost mlAl ond o
onueio B kivoduevo pe avtiBen popd. Na Ppeite

o. TNV TEP1000 TG TOAAVIWOOTG.

B. to TAdtOg TG TOAGVTOONG,.
[Am. (a) 16 s (B) 20 cm]

YAko onueio ektedel amin appovikn toddvioon. Otav n amopdKkpuvoer tov el TIHEG
X1,X5, M TOXOTNTA TOV £XEL avTioToryes TWES v, V,. Na Ppeite
0. TNV TEP1000 TNG TAAAVTOONG.
B. To TAdtOg TG TOAGVT®ONG,.
Egappoyn: x, =0,16 m, x, =0,12m, v, =L2m/s, v,=16m/s
2 2 2.2 2.2
[Am (o) T=2n 2221 T=021s (B) x,= | 222" Y2%1

2 2
V) =V, V) =V,

, Xg=0,2m]
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46.

47.

48.

YAuco onpelo extehel amhr] apploviky TOAGVTOGON Kot 1 amopdkpuven tov and ) 0o 1-
coppomiag tov divetar amd v e&icwon X = x nu(ot+e,).

a. No vroloyicete T1g TIpEG TV peyebav X, o, ¢, av yvopilete 611 0mOCTACN TOV 0-
Kpaiwv 0écemv Tov VAoV onpeiov givar d = 0,2 m ko Yo t, =0 etvar x = 0,05 m Ko

v=—+3m/s.
B. No Bpeite ™ gpovikn otypn| t, =0 Vv emrdyvvon Tov VAUKOL oMpeiov.

¥. No TopacTNOETE YPAPIKA GE GLVAPTNGOT LE TNV amoudKkpvuven X and T 0éon 1ooppomni-
0G TOL TN GULVIGTOUEVT SUVOUN TOL Oaokeital 6to LAMKO onpeio, av 1 palo tov elvon
m = 0,1 kg.

[Am. (a) X, =0,lm, ®=20rad/s, (poz%” (B) a=—-20m/s* (y) evBeia]

YAwo onpeio palag m = 0,01 kg extedrel anir| appovikn toddvioon tidtovg x, = 0,2 m
Kol teptddov T =T s.

a. Na Bpeite 10 eAdy1oTo Ypovikd S1doTnia Tov amatteiton Yo vo LeTofel To LAKO onpeio
a6 ) Béon x; =0, m ot Béon x, =—0,1 m, av diveton 6T TO VAKO onpeio mepvdet a-
76 ™ Béom X, KvoLpEVO

1) mpog 1 Betikn KatevOvvon.

i) Tpog TV apvnTIKn kKotevhuvon.

B. I16c0¢ givar 0 puOUog petaforng g opung ToL LAKOD oNUEiOL OTOV OVTO TEPVAEL OO
T1G B€0E1G X Kot X;

[AT. (0) i) %s ii)%s () —4-10° N, 4-10° N]J

YMxd onueio ektedel amhf apuovikh toldvioon katd ufikog Tov GEova x'x. Tn xpovikn
otiyun t = 0 1o VA6 onueio di€pyetar omd ™ B€om 100ppoTiag TOV KIVOOEVO TTPOG TN Oe-
Twkn) katevBuvon. To mhdtog g Torkdviwong etvor X, =4 cm kot cvyvotnta v =2 Hz.
Noa fempnoete Ot 1 amopdkpvven X ToL VAKOD onpeiov amd ) B€om 16oppomiag Tov glvar
NLULTOVIKT] GLVAPTIOT TOL YPOVO.
a. No ypdyete v e£lcmon NG AmopdKpLVONG X GE€ GUVAPTNGN UE TO XPOVO.
B. Na mpocdiopicete ) péyiom taydvnto (Katd HETPo) Tov VAKOD GNUEIOV KL TN YPOVL-
K1 otiypn t; Kotd v omoia ovtd Bo amoKTGEL ALTNV TNV TOYVTNTA Y10 TPOTY GOPE LETA
™ xpovikn otryun t, =0.
v. Na mpocdiopicete ) péylot emttdyvvon (Kot HETPO) TOL VAIKOU GMEIOL KOt TN YPO-
VIKT) oTlypn t, KaTd TNV Omoia TNV omoKTA Yo TpATN opd petd  otryun t, =0.
0. No vroloyicete 11 cLVOMKY amdOGTACT) TOV OAVVCE TO VAKO onpeio amd ™ oTiyun
to =0 ogm otyun t=1,25s.

[A7. (o) x =4-102npudnt (SI) (B)0,16mm/s, 025s

m 1

(V) 0,647'52 _2 > —S (6) 094 m]
S 8
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49.

50.

*51.

YAkd onpeio extedel amin appovikn toddvtoon. H aropdkpover tov x and ) Béon 1-
coppomiog Tov divetar amod v e&icmon x = 0,2\/511 pn(20mt +¢@,) (SI).

a. [ moteg Tég TG amopdkpouvong x n duvopkn tov B, elvan ton pe 1o 50% g oAkng
ToL evépyelng E,

B. No Bpeite mv T g apykng edong ¢, av divetar 6t yw 1o t, =0 eivan Ey = %on
pe x>0 xarv <0.

[AT. (a)—0,2m,02m (P) 5%]

Yo onueio paog m =107 kg extelel omhf] appovikh taddvioon thdTtovg xo = 0,2 m.
Tn xpovikn otrypn t, =0 mepvdet amd ™ Béon x = 0,1 m kvovpevo katd T OeTikn KO-

tevfuvon, evd T ¥POVIKY oTypn t, = 3 s mepvdel amd v 101 BEon Kvodpevo Katd v

apvntikn katevbovon. Na Beoproete 01t n amopudKpuvern X Tov VAoV onueiov amd ™)
0éon 16oppomiag Tov elval NUITOVIKY) GLVAPTNGT TOV XPOVOL

a. Na vrohoyicete v mepiodo g TOAAVTOONG.

B. Na ypayete yio v TOAGVTOON OV EKTEAEL TO VAKO OMPELD TIG EEICMGELS GE GLVAPTI)-
oM UE TO (POVO.

1) ¢ omoudkpouvong X. 1i) NG TAXVTNTAGV. 1i1) TNG EMTAYLVONG .

1
Y. Katd 1o ypovikd dibdotnpo g kivnong and t, =0 péypt t = 3 s, va Bpeite yo ™ cvvi-
OTOUEVT SUVOUN TTOV EVEPYEL GTO VAIKO onueio

i) mvddnon. i) 7o épyo (n® =10).

[An. (0)2s (B) i) x:0,2nu(nt+%) ii)U:0,2novv(nt+g)(SI)

iii)a=—2m{nt+%)(81) (y) i) —37107 N-s i) —15-107 J]

Ta 600 copata A kot B mov delyvel to oynua givor torobe- y
MEéEVA To €vo TAVE 0TO GAAO Kol EKTEAOVV KATAKOPLEON O- 4
A appovikn toAdvioon pe mepiodo T = 2 s kot mAdtog
Yo = 0,25 m. To copa B éyet palo m = 0,2 kg.

»

“““““““““““““““““““ + Yo

a. Na Bpeite ™ dvvoun mov aokei 10 cope B oto copa A AE""AE """"
ot1g Béoelg y
 y=0 A SE— 0
i) y=-0,25m.
iii) y =+ 0,25 m.
B. ['a mowa Ty Tov TAdToLG TaAdvT®ong To codpa B Ba ey-
KotaAeiyel To copa A, 6tav 1 mepiodog g TOAGVTOONG Ef- oo 1y
vouT=2s;
v. [Towx givon 1 pé€ytotn ouyvotnTa TS TAAGVTOONG Yo TV omoia To copo B de Oa eyka-
Tarelyel o coOpa A, 6tav To TAATOg TG TaAdvTmong etvar 0,25 m;

Aivovtat g = 10m/s* kon 2 = 10.
[Am. () )-2N 11)-2,5N iii)—-1,5N (B)1m (y)1Hz]
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*52.

53.

54.

To éva GKpo KATAKOPLEOL 1BAVIKOL €AATNPiOV GTO- BN

0epéc k =200 N/m givon otepempévo oe opiioviio - ]

damedo. X10 GAAo dxpo tov givar otabepd cuvdede- Yo

uévog dlokoc A palag M = 1,5 kg. Ildveo oto dicko i m |

elvar tomoBetnuévo copa B palog m = 0,5 kg. To > oo UL oo
cvotnua oopponel. IliEfovpe 10 GOOGTNUA KATOKO- Kk

pLPO TPOG T KAT®O KOTO Y, = % m Kot T0 oQn-

voupe erevBepo. v
a. Na dgigete 011 10 copo B Oa eykatadeiyetl to 6i- y
oKO A.

B. ITow etvon ) TaydTNTO KO 1 EXLTALVOT TOL GOWUATOS B N otryun mov gykataieinet to
oloko;

Y. L& m6co Hyog Ba pBdoel To copa B whveo amd ) 0éon oty omoio eykataieinetl To Oi-
oko; H avtiotaon tov agpo ewpeitar apeAntéo kot g = 10 m/s?,

[An. (a) eykotodreinet ot 0éon y, =—0,lm (B) v=-2m/s, a=10 m/s?
(v) h=0,2 m]

Yo onueio pdloc m = 0,1 kg exteAel amin appovikny Toldvtoon TAdtoug Xo = 0,1m pe
nepiodo T = 2 s. Ty ypovikn otiyun t = 0 to vAkd onueio mepvael and T Béom x =
5+/3-10% m xwod LLEVO KOTA TNV 0pVNTIKT KoTtevBuvor).

a. Na yphwyete v €£lomon g amoUdKpUVOTG X GE GLUVAPTNOT LE TO YPOVO.

B. Tn xpovik otiypn t =% va Bpeite Y10 1o VAKO onpeio (n? =10)
1) TN SUVOIKT] TOV EVEPYELQ.

il) TNV KW1NTIK1 TOV EVEPYELX.

ii) 1o pLOUO pETAPOANG TG OPUNG TOV.
Noa Oewpnoete 6T1 1 ATOUAKPVVOT X TOV VAKOD onueiov amd T B€om 16oppomiag Tov glvan
NULTOVIKY] GLVAPTTGT TOL YPOVOV.

[A. (a) x =0,1nu(nt+27n) (S (B) i) 1,25-10° 7 ii) 3,75-107 J

iii) 5-10 N ]

Yo onueio palog m = 0,01 kg extelel amAn apuovikn TOAGVTMGY KOl 1) OAKN TOV EVEP-
yew etvon E, =32- 10~ J. H omopdpovon x Tov vAuob onpeiov and ) 0&on 1ooppori-
0G TOV €1VOL NULTOVIKT] GLVAPTNGT TOV ¥POVOL KOl 1) EMTAYVVOT] TOL 0L GUVOEETOL LE TNV O-
mopdkpouven anod ) B€om 16oppomiag Tov pe T oyéon o = —16x (oto SI).

a. Na Bpeite v mepiodo Kot o TAATOC TS TOAAVTMOTG.

B. Na ypayete v €&icmon g amoudKpuveng X o€ GLUVAPTNON UE TO YPOVO, OV Yio

t, =0 1o VA6 onueio éxet E, = E, kot kwveiton xatd t Oetikn xatevOvvon.

[AT. (q) ngs , X,=02m (B) i) X=O,2nu(4t+§] (SI)

i) x = O,2m,{4t +%”) (SD)]
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*585.

56.

57.

Zopo paloc m =1 kg eEaptdron and 1o Katm dipo Wovikod eratmpiov otabepdc k =400 N/m.
To ghatfplo etvor 6TEPEMUEVO GTNV 0POPT] OVEAKVOTPO Kol Kpépetan akivnto (ce oyéon
LE TOV AVEAKLOTNPA) KOOMG 0vTOG avePaivel pe otabepn ToydTNTO HETPOL U = V2 m/s.
g (oL OTLYUN O OVEAKLGTIPOG GTOUATAEL OTTOTOLLL.
A. TToto Ba elvar To TAGTOG TG TaAdVT®oNg ov Ba ekteléoel | udlo m, ov

0. TO EANTIPLO NTOV TOPALOPO®UEVO e&outiag TOL PAPOVS TOL GOUATOG.

B. cvuykpoatodpe akivnTo TO0 GO MGTE TO EAATIPLO VAL EXEL TO PVOIKO TOV HNKOC.
B. Na ypayete v e&lowon g amopdxkpuvong y g palag m and 1 0€omn 1coppomiog g
G€ CLVAPTNON UE TO ¥POVo Yia TV Ttepintmon (o). Na Oewprioete 0TL | amopdkpovvon y &i-
VO NULTOVIKT] GUVAPTNOT) TOL ¥pOvoL Kot t = 0 dTav 0 AvEAKVGTIPAG CTAUATAEL.
Na Oempricete TV KoTevOuVON TPOG Ta KéTo OeTik kKot g =10 m/s.

V2

2
[Am A (@) =m (B) 0075m B.y="Suu(20t+m) (SD]

Zopo paloc m = 0,5 kg eivar depévo 610 éva dKpo 1da-
vikoV ghatnpiov otabepdg k = 50 N/m ko woppormel, 6-
TG PaiveTton 610 oyNua. Amopakpivovpe tn palo and
M 0¢éom woppomiog g kotd TN Oevbuvon tov dEova
tov gAatnpiov katd 0,2 m mpog To KAT® KOl TNV APn- k
voupe erevbepn.

a. No deiéete 611 10 cbotnua ualog - ehatmpiov 0o e- M@ T
KTEAEGEL AN APULOVIKT TOAGVTOGN Kot VO, VTOAOYIGETE Yo

v mePiodo ¢ .

B. IIoon eivor  péylotn duvopikn evépyewa g Tohav- T v
TmoNG; y

v. [Toom givor n péyrotn dvvapikn evépyela Tov eratnpiov;

0. Na ypdwyete v e€icmon g anopdkpovvong g pdlog and ) 0éon wopponiag g o€
cuvdptnon pe to ypovo, av yio t = 0 diépyetan amd ™ Béon y = + 0,1 m xwvodpevn mpog
mv apvnrtikn KatevBovon. Na Oeopnoete 011 | amopdkpouven y eivol NUITOVIKY GLVEPTN-
o1 TOL YPOVOL Kat g = 10 m/s”.

[Am. (o) T = g s B)1T (1)2,25] ) y= O,Znu(IOt + %"] (SD]

Zopo palog m = 1 kg woopponetl mivo og Aeglo opt-
Covtio emimedo depévo ota dpa 600 oplovTImV Wa-
VIKOV gAatnpiov, 0nwg eaivetar oto oynuo. Ta ela-
mplo BpioKovTal 6TO PLGIKO TOLG UNKOG KOl £XOVV
otafepég k; =300 N/m xar k, =100 N/m. Amo-
paxpvvoovpe T pnalo amd tn 0€omn 1ooppomiag TG Ko-
T ™ S1evBuvon Tov a&ova TV eElatnpiny KoL TV o-
envovpue erevBep.

a. No 0gifete 011 10 cvoTHa pLalag - eAatnpiov Bo ekTeEAESEL AMAN OPUOVIKT] TOAAVTOON
Ko vo vtoAoyicete tnv mepiodo T.

B. I16om elvon n oAk evépyeta TG TOAAVTOONG av T0 TAATOG eivanx, = 0,2 m;

[AT. () % s (B) 8]
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58. Zopa padlag m = 1 kg 1copponet cuvoedepuévo ota akpo 000 KOTO-
KOPLP®V WBAVIK®OV gAaTpiov, Onwg gaivetal 6to oynua. Ot otabe-
péc tov ehatnpiov eivar k; = 250 N/m kat ko = 150 N/m. Anopa- ki ki
Kpvvovue ™ pdlo amd ™ B€on 1ooppomiag g Katd ™ devbuvon
ToV A&ova TV EAATNPI®V KOL TNV AQNVOLULE EAEVOEPT).
a. Na ogi€ete 0TL 10 cvotnpa Oo eKTEAECEL AN OPLOVIKY] TOAAV- Y S
TGO Kot Vo, bitoAoyiote Vv mepiodo T. Yo
B. Av 10 mAdtog TG TaAdvTmong elvan yo = 0,2 m, mdon eivou | pé- <=7
YIGTI KWITIKY evépyela g pélag m; (g = 10 m/s?).
No Oewproete 011 611 0€cm TOL 1| PALEL 1GOPPOTEL TO EATPLO GTAOEPES
k; etvon tevtopévo kot o ehampio otafepds ky tvon cvomeipopévo. ks ky

[An. (a) % S (B)8I]  mm

59. Zopa paloc m = 1 kg woppomnel mdve oe Aeio opt-
Covto eminedo cuvdedepnéVo ata dpa 0VO optlov-
TIOV WAVIKOV e atnpiov, OTmG QoiveTal 6TO oYN-
po. Ot otabepéc tov ehatnpiov eival avtictoryo
k; =220 N/m xon k, = 180 N/m. Amopaxpovoope
™ pdlo amd ™ Béon woppomiog TS Katd TN O1ev-
Buvon tov déova Tov elatnpiov katd xo = 0,2 m
KOl TNV 0prVovpEe EAeVOeP).

a. No dgifete 611 10 ovomuo palag - eratnpiov
Ba extedéoel amA OPLOVIKY] TOAGVIMOT Kol VoL V-
moloyicete v mepiodo T.

B. [Toon etvar n oAk evépyeLa THG TOAAVIMOONG;

v. Na ypdyete v e€lomon NG AmOUAKPLUVONG LE
T0 Xpovo, av yi t =0 1 péla dépyeton and ™ Béon x =—0,1 m kwvoduevn Tpog v ap-

vtk katevbovvon. H amopdikpuvon x ivat npitovikn cuvaptnon tov ypovov.

[AT. (00) %s ®8J () x=o,2nu(20t+%“](s1)]

60. Avo wavika ghatipila pe otabepéc ki = 200 ' K,
N/m kot ky = 300 N/m cvvdéovtor e Gelpda. :
To éva GKpO TOL GLGTNUATOS TOV TPOKVTTEL
GUVOEETAL OKAOVNTO LE KATOKOPLPO TOlYO
Kol T0 GAAO ovvdéetor pe copo  palag
m = 0,3 kg. To cOomua woppomnel move ce
Aeto opilovtio eminedo, Onwg @aivetal 6To
oynuo. Amopaxpovoope t pblo amd T O¢-
o1 160pPOTiaG TNG KATA TN O1evBuvon Tov -
Eova tov ehatnpiov Katd Xo = 0,2 m kot v agnvovpe ehevBepn.
a. No ogifete 011 10 ovoTUa pLalag - eAatnpiov Oa ekteAécel amAn APULOVIKT] TOAAVTOON
Kol va vroloyioete v mepiodo T.
B. [Toom eivor 1 oAkn evépyela TG TOAAVTOGONC;
v. [Towo mocootd eni to1g % NG OAMKNG EVEPYELOG TNG TOAAVTOONG Elval KvnTiKh evépyela
g padag, otav dEpyetar amd ) OBéon x = 0,1 m;

[Am. (a) O,lms B)2,47T  (y) 75%]
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61.

62.

Avo  Woavikd k, =150 N/m kot

k, =300 N/m ovvdéovian ce cepd. To éva Akpo TOL GLOTH-

ehample  pe  otobepég

LOTOG IOV TTPOKVTTEL GUVOEETAL OKAOVITO, [LE OPOPY| KOl TO GA-
Ao cvvdéeton pe copo palag m = 1 kg. To cvotnua 1oppomel
Om®G Qaivetal 6To oyfua. Amopakpivooue t palo and T Oé-
o1 wooppomiag TS katd T devbuvon tov dova TV ehatnpimv
Katd yo = 0,2 m Ko Tnv aprvovpe erevBepn.

a. No dei&ete 011 To cvotnua palag - eAatnpiov o extelécel
OTTAY] OPLLOVIKT] TOAGVTOGOT Kot Vo, bitoAoyicete v mepiodo T.
B. [Toom eivor ) oMkn evépyetla TG TOAAVTOGONG;

y. [Towo mocootd eni to1g % TG OMKNG eVEPYELOS TG TAAGVT®-
ong elvar kKivntikn gvépyeta g palog Otov dEPYETOL Amd

Béom ue yz—%m; (g=10m/s?).

[Am. (o) %s

Opoyevig petaAlkog koAvopog pdloc m = 1 kg ko

k

ko

B2T  (v)25%]

epPadov dwtoung S =20 cm?, e€aptdral and 10 &-
Ae00epO GKPO KOTAKOPVPOL 1BAVIKOV gAatnpiov GTO-
Oepdc k = 380 N/m. To dAAo Gkpo ToL €lotnpiov
otepe®veTOL 6€ akAOVNTO onueio. To cvoTUa 100p-
pomel pe Tov KOAVOPO PuBicpévo og vYPO TLKVOTNTOG

k
p=10° —% Extpémovpe tov kOAVOpo KOTOKOPLOO
m

TPOG T KAT® KATE y, =2 Cm KOl TOV OPVOVLE E-
Aevbepo, Ommg @aivetal oto oynua. Tpipég oty «i-
VNGON TOV GLGTHATOG O€ AQUPAVOVTOL LTOYT).

a. No deiEete Ot1 10 suoTNHa Bo EKTEAECEL ATAT] OPLOVIKT] TAAGVTMOT] KOl VO VTOAOYICETE

v mepiodo T.

B. Metd moco ¥povo, amd Tn oTIyur mov apédnke ehevbepoc o KOMVOpoc Ba mepdoet amd

™ 0€om 1ooppomiag Tov Yo TpdOTN POopd;

v. Na yphyete v e&icmon TG amopdkpuvens y Tov KuAivopov amd tn 0éon 1coppomiog

TOV GE GLVAPTNON HE TO XPOVO, av Yo t, =0 eivon y = +4/2-10%m kot v < 0. Not Bewpn)-

GETE OTL T OMOPAKPVVOT] ¥ EIVOL IITOVIKT GVVEPTNOT TOL Ypdvov (g =10m/s?).

[Am. (o) % s

T ~2.107 3n
B 20° (v) y=2-10 m{20t+ n )(SI)]
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63. Zopa palog m = 1 kg 1oopponet mdvo oe Agio kekAMpévo -

*64.

*65.

ninedo, 6mwg eaiveror oto oynua. To ghatnplo Bewpeiton 1-
davikd pe otabepd k = 100 N/m. H yovio kiiong tov kekht-
pévov emmédov givar @ = 30°. ATOHOKPOVOLLLE TO GO AT
) Béom 1eoppomiog Tov koTd T devbuvor Tov dEova Tov &-
Aatnpiov katd Xo = 0,05m Kot to aprvovpe erevBepo.
a. No 0ci€ete 011 10 cvoTNUO O EKTEAEGEL QAT APULOVIKN
TAAGVTOOT) Kol Vo VToAoyiceTe TNV mepiodo T.
B. Otav to copa Bpicketon otig Bécerc x = 10,05 m va Ppeite
1) 1Tn OLVOUIKY] EVEPYELD TNG TOALVTMONG.
il) 1N dvvoIKY| EvEpyELD TOL elatnpiov.
ii1) To puOUS peTafoANng TS OpUNG TOV.

[AT. () %s (B) 10,1257 ii) 0,5J, 0 iii))-5N, 5N]

a. Idavicd ehotnpro €yl puowd pnkog /£ Kat

otafepd k. KoPoovpe to ehatrpro oe N koppdtio

ioov unkovg. Na Bpeite ™ otabepd KabBevoc amd

ta N opota ELatiplo Tov TPOKHTTOLV.

B. Xpnoyomowodue dvo amd To ool EAATPLO

KOl GUVOPLOAOYOVUE TIC OUTAEELS TOV GYNUA-

tov (I) xou (IT). Na Bpeite 10 Adyo M oy po-
m,

ov tov copdteov X, kol X, ®OcTE 10 dVO OVL-

OTHLOTOA VO TOAOVTAOVOVTOL HE TNV 1010 TEPT0dO.
To oplovrio eminedo ivan Agio.

[A%. (o) N-k (@%:4]
2

Avo onueion A kar B Bpioxovtor 610 1010 opldévtio eminedo kol améyovv HETAED TOLG
=09 m. TIIdveo ot ypopun mov Ta evavel propel va kveitat xwpig tpin viuo onueio
N pélag m=96-10"° kg, 10 omoio déyston omd ta onpeion A kot B ghictucég Suvdpelg mov
&xovv pétpa F, = 0,8 (AN) ko Fy =1,6 X(BN) avtictorya (oo SI).
a. Na dgi&ete 6T1 T0 VAKO onpeio ektedel amAn apuoviKh TOAGVTOON.
B. Av 10 vVAIKO onpeio Tepvhel amd To onpeio A pe ToyvTNTa HETPOL VA = 1,5 m/s, moto &i-
val To HETPO TS TaLTNTAG TOL Otav TEPVAEL amd To onueio B;

[An. () D=2,4N/m (B) vy =3m/s]
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*66.

67.

68.

Opoyevnig koAvdpog Hyovg H = 25,2 cm coppomnei

HE TOV AEOVE TOVL KOTAKOPL(OO OTN SLOYMPIGTIKN P2

emeavelr 000  VYPAOV HE  TLKVOTNTEG — -4-- Y

p, =13,6 g/cm3 Kol p, = 1g/cm3, Ommg Qaiveral }TI _gy_}_’? _______

oto oynpo. H mokvotnto tov vAkod Tov KLALv- l

dpov eivar p=7.2¢g/cm’. Extpémovpe kotokd-

PLEO TPOG TA KAT® TOV KOAWVOPO amd T Béon 1- v
GOpPPOTiaG TOL KOTA Yo = 1 cm Kol TOV ApNVOLLE p1 y
erevBepo.

a. No dei&ete 011 0 KOAMVIPOG Bl ekTeEAETEL OAY| Op-

HOVIKT TOAGVT®ON Kot va, vtoAoyicete v mepiodo T.

B. Na ypayete v e€lomon g amopdkpuvens tov KuAivopou omd t 0éomn 1coppomiog Tov
6€ GuvapTNoN Ue To ¥pdvo, av yia t = 0 etvar y =+1 cm. Na Bewpnoete 6t 1 amopdkpuv-
oM Yy €lvol NITOVIKT] GLVAPTN T TOL YPOVOV.

Ot tp1Péc Oempovvtar aperntée kot g =10 m/s?.

[Am. () T=024ns  (B) y= 10_21]“(?‘[ +g) (SD]

Aiokog patac M = 3,75 kg eivar cuvdedepévog 6to mhve Gkpo Koto- me
KOPLPOL 1Wavikoy gratnpiov otabepds k = 400 N/m tov omoiov 10 T
GALO GKPO OTEPEMVETAL GE OKAOVNTO oNueio Tov damédov. ATd VYog h
h = 0,75 m néve omd 10 diocko apriveton va mécel erevdepo éval ' i
coapidto palag m = 0,25 kg, to omoio cuykpoveTaL [IE TO OIOKO [Le-

Tomkd kot Thootikd. H ddpketa tg kpovong Oempeitar apeintéa.
a. No vroroyicete To TAATOC TNG TAAAVTOGTG TOV GLGTHHOTOG,

B. Na ypayete v €€lo®on T OMOUAKPVVOTG TOV GUCCMUUTOLLO-
T0¢ amod TN B€om woppomiog tov av yo t =0 divetary = 0 kot v < 0.
No. 0empGETE NULTOVIKT GLVAPTNEN TOL XPdvov. (g =10 m/s?).

[An. (a) 25-107m  (B) y=25-10"qu(10t + ) (SD)]

P
<

Yopaipa pdlog m = 1 kg apnveton va méoet elevbepa amd VYog
h, =5mndve and dioko paloc M = 10 kg, o omolog wwoppomel
GUVOEOEUEVOS OTN U GKPT KOTAKOPLEOL 100VIKOV €AaTnpiov
otafepdc k = 1000 N/m, 6mwg @aiveton oto oynuoa. H coaipa
GLYKPOVETOL LETOTIKA LLE TO d1GKO KO 1) SLApKELD TNG KPOoVvonG &i-
vt apeintéo. Metd v kpovon ¢ pe To dioko 1 opaipa eOavel
oe vyoc h, =1,25 m. Na Bpeite

0. TO HETPO TOV TOYVTNTOV TNG GPAIPOS KOl TOV dioKoV OUECMC
HETA TNV KpovOM.

B. to TAdTOG TG TAAGVT®ONG TOV diGKOV.

Y. 10 pLOUS petafoAnc TG OpUNG TOL dioKOL OTaV PPicKETAL OTIC

akpaiec Béoelc e Tpoyidc Tov. (g =10m/s?).
[An. () 5Sm/s 1,5m/s (B)0,15m (y)—150N, 150 N] y

d
<
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69.

70.

71.

TNTA Vo, OTWG PAIVETAL GTO GO

a. To BArpa damepva Tov kOPo kot e€épyeton pe taxdnto v =Av, (A <1). H
oldpketa kivnong tov PANuaTog péca otov K0Po givor apeintéa. I1oco ivar
70 TAGTOC TG TaAdvTmong mov Ba ekteAéset 0 KOPOG;

B. To PAqua convovetan axapiaio oto kévipo pdlog Tov kvPov. I16co sivar
OTNV TEPIMTMOT QVTH TO TAATOG TOAGVTMGNG TOV CLGGMUATMOLOTOGC;

Evlvog kOPog pndloc M 1coppomel cuvdedeEvog GTO EVa AKPO KOTAKOPLPOL —
wavikov gratnpiov otabepdg k Tov omoiov to GAAO dKpo givar oTEpE®UEVO
o opon. 'Eva PAnua pdlog m kveital KotakOpu@a Tpog To TAVE e Ty V-
k
Vo

k 2
[AT. (0) Yo :(1—k)m1)01fﬁ B) Yo :%\/l+m] T

Amo ™V Kopuen Aelov KEKAUEVOL EMUTEOOV
yoviog khiong ¢ =30° otepedvetar dopé-
cov  wWoavikoy glamnpiov  ocopo  pdlog
m, =3kg kot 1o chomUa 1opponel TAV®

070 KeKAUEVO eminedo. Amd ™ Pdon Tov Ke-
KMUEVOL EMUTESOVL KIVEITOL TPOG TO TAV®
ocopo paloc m; =1kg ko apywng toyxd-

106 vy, =5 m/s mov £xel  SevBvvon Tov AEova Tov glatnpiov, OTMG EaiveTol GTO GYN-
po. H apyikn ondotoon towv copdtov evar s = 0,9 m ko n otabepd tov €hatnpiov
k =300 Nm™'. To cOpato cuyKpovovTon HETOTIKG Kat 1| SIUpKEL TG KPoveng eival o-
peAnTéaQ.
A. T16c0 glvar T0 TAGTOG TNG TAAGVTMONG TOV GOUOTOS M, OTAV 1] KPOUoT| gival ELACTIKY);
B. Otav n kpodon eivan mhaotikng va Ppeite

0. T0 TAATOG TNG TAAAVIMOONG TOV GUCCOLUTMOLOTOC.

B. ™ péylot TopapdpE®OT TOL EAATNPIOL KATA TN JIAPKELN TS TOAAVTWOONG TOV GUG-

copatdpatoc. (g=10m/s?).

[An. A.0,2m B. (o) % m (B) % m (gmpmrovon)]

Yopo X, palag m, =1kg eivon ovvde-
Oglévo 010 €va Kkpo optlovVTIon 100V~
ko0 ehatnpiov otabepdc k = 400 N/m
Kol EKTEAEL QAN OPUOVIKY TOAGVTMON
nAdtoug x, =0, m xatd pnrog Actov oplldvtiov emmédov. Otav 10 copa X, dépyeton

and 1t 0éon 100ppomiog TOL GLYKPOVETOL HETOTIKG pe okivinto copo X, palog
m, =3 kg. H kpovon eivar petomkn kot n dibpkeld g eivar apeintéo. Nao Ppeite to
TAATOG TNG TOAAVTMONG OV EKTEAEITOL AV 1] KpovGT gival

0. EAQLOTIKT).

B. mAaoTikn.
[Am. (a) 0,05m (B) 0,05 m]
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*72.

73.

*74.

To copo X, tov oynuatog palog m; =1kg pmopet T,

vo ekTeLéoel amAn approvikn toddvtwon. To optldv- - -
TI0 damedo eival Aelo Kot to EAATAPLO OOVIKGE LIE N
otafepés ki = 150 N/m kot k, = 50 N/m. Extpénovpe l

10 copo X, and m 0éon wopponiag Tov otn Bfon
xo = 10,24 m xou T ypovikn otiyun t = 0 to apnvov-
pe ehevbepo. Tavtdypova amd Vyog h mdve amd ™
0éon ooppomiog apnvetal vo técel e edBepa copa X, pndloag my = 0,44 kg.

a. Na Bpeite to Oyog h dote 10 COPA X, VO GUVOVINGEL TO X, OTAV SLEPYETAL YO TPDTN
@opd amd 1 Béon 1oppomiog Tov.
B. Av ta copoto X, Kot X, GLYKPOLOVTIOL HETOMIKE Kot TAACTIKA ot 0éon 0, va Ppeite

T0 TAUTOG TG TAAGVTMGNG TOL GLGGM LATMLOTOG,
H dudpketo g kpodong sivor mépo moAd pikpr| Kot 1 aviictaon Tov aépa OUEANTEQ.

(g=10m/s?, n* =10).
[AT. (0) %m (B) 0,2 m]

Atoxog palaog M =1kg elvar otepempévog 610 AV AKPO KATAKOPLOOV w
wavikov ghatnpiov otabepdc k =200 N/m, tov omoiov to dAAo dkpo ei- M

Vol 6TeEPE®UEVO o opllovTio ddmedo. [ldve oto dioko kdbBeton Eva TOLAL
palag m = 0,2 kg kot Kamotla GTiyUn EKTIVAGGETOL KOTOKOPLQO, TPOG TO. Tl

vo pe tayxvmro v =2 m/s. Na Bpeite

0. TO LETPO TNG TAXVTNTAG TOV OTOKTA O Oi0KOC. Kk
B. to TAdTOC TG TAAGVTOONG TOV diGKOV.

Y. TN HEYIOTN OLVOLUKT EVEPYEL TNG TAAAVTOONG.

3. T péylotn Suvopkh evépyeta Tov ghatnpiov. (g =10 m/s?).
[Am. (0) 0,4m/s (B)0,03m (y)0,09] () 0,6417]

To éva dxpo Katakdpveov Wavikov ghatnpiov otabepdc k =20 N/m sivor otepempévo
o€ 0poT. ZT0 GALO GKpo ToL givar cvvdedepévo copa X, patog m =0,2 kg to omoio &-
kteAel amdn appoviky taAdvioon midtovg y, = 0,2 m. Kdémow otrypur) mov Oempovpe wg
apyn tov ypdvov t, =0, evad 10 copa Bpickerol 610 GO TOV TAATOVG KATEPYOUEVO TPOG
™ 0€0m 160ppomiog TOV, GLYKPOVETUL LETOTIKE He cOUO X, iong palag, mov &yet avtibe-
™ ToyOTNTO.

Na Bpeite T1g €€16M0E1G TOL TEPLYPAPOLV TNV Kiviom KAOE COUATOC oV 1 KpovoT givat

0. EAOLOTIKT).

B. miaoTiKn.

H Sidpkea g kpovong eivon apelntéa. O dEovag Yy eivan Kataxdpueog He Popa Tpog
ta kbte. H anopdxpovon amd ) B€om wooppomiag v TNV ToAdvioon eivol npTtovikn co-
vépTnon tov ypovov (g =10m/s?).

[An. (0) y, = O,an[10t+%n} y, =—0,1+~/3t+5t2 (SD)]

B) y= 0,2nu(5x/5t +3§) (SD)]
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*785.

76.

‘Eva PApo paloc m, =2 kg kwveitar opilovrio pe toyvTnta

(GO, TPOG TO TAVM KO GLUYKPOVETAL HE TOXVTNTA LETPOV V, = J6 m/ S, ue-
TOTIKA KOl TAACTIKG [IE TO GO X, TN ¥POVIKN otiypn t, =0.

a. No Bpeite o mTAGTOC TG TAAAVTOONG TOV CLGCOUATMUATOG.
B. Metd mo6G0 ypdvo amd ™ otrypn g Kpovong t, =0, N taydnTe TV
GLGCOUATONATOG B0 UNOEVIOTEL Y10 TPAOTN POPA;
v. No Bpeite yia to gpovikd didotnua tov epotuatos (B),
1) 10 £pyo TG SVVOUNG TOV Ehatnpiov.
i) Vv dbnon Tov Papoug.
iii) Vv @Onon g dvvaung Tov raTnpiov.
0. Na Bpeite 10 puOuod petafoing e opung Tov CLGGMOUATMOUATOG
1) OUECMG LETA TNV KPOLOT).
ii)  o6tav Bploketon oTig axpaieg B€oelg ¢ Kivnong Tov.
Noa fswpnioete 6T1 1) amopdkpovvon y and T 0Eon 1oppomiog yio TV TaAdVT®oN ivot npt-

y
Yopa X, pélag m =1kg 1copponel cuvdedeévo 6To £va AKPO KATAKOPL- 4
@ov Wavikov gratnpiov otabepds k =100 N/m tov onoiov 10 GAA0 Gkpo
otepedveton oe opoer. BAqua X, iong palog pe to X, kiveitor Kotokopv- N
2] m
Vo

m

TOVIKH GUVAPTIOT TOL pdvov (g =10 m/s?).

V2 NGY:

[Am. (a) 0,2 m (B) % s (y) )0,5) 1) 3 Ns 1iii) ﬁ(%n—\/g) Ns
(0) 1) -1I0N i) 20N, 20 N]

Amo Vv Kopupn Aelov KEKMUEVOL EMTESOVL Y®VIOG KMOEMG
¢ =30° e&aptdror Wavikd ghotipro otabepdc k =100 N/m
Kol OTO0 KAT® €AevBepo GKpPO TOL OCLVOEETOL GO HALAG
m, =2 kg. To chompa ioopponet ndve 6e KEKAPEVO EMimedo.

UETPOV V=2 m/S Kol GUYKPOVETOL OKOPLOAN, UETOTIKA Kol TAUCTIKG e TO oo palog
m,.To cuscopdtopa dev ovamndd.
a. Na Bpeite to TAATOC TNG TOAGVTMOONG TOV GLGGMUATMLOTOG,
B. Ocwpodue apyf pétpnong Tov xpdvov t, =0 ™ oTiyun g kpovong kot GEova XX pe
Vv Kotevhuvon mov eaivetarl oto oynua. Na ypayete v eElomwon g amoudKpuvens Tov
CLGCOUATOWNATOG omtd TN BEom 16oppomiag Tov. Na Bewpnoete OTL 1 ATOUAKPVVOT] X Y10
TNV TOAGVTOOT VOl NUITOVIKY] GUVEPTNON TOV XPOVOU.
Y. Metd moco xpovo amd ) otrypn t, =0, n ToxdINTO TOL CLGCMUUTMOHATOG HNdevileTol
Y0 TPATN POPE;
0. Na Bpeite 10 puOuod petafoing e opung 1oV CLGGMOUATMOUATOG Katd TN devhuven Tov
KEKALUEVOL EMTEOV

1) auéomg petd tnv kpovon

ii) 6tav Bpioketon oTig akpaisg BEceg TG kivinong tov (g =10m/s?).

[An. (0)02m (B) x = 0,2nu(5t+%]($1) ) %s
(3)i) ~10N i) 20N, 20 N]
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77.

78.

*79.

KvBog péloc m=10kg 1coppomnel tomobetnuévog move o Aeio opildvtio eminmedo. X
po katakdpuen £dpa Tov KVPoL elvar depévn N pia AKpPn 1BaviKov oplovtiov eaatnpiov
otafepdc k =250 N/m, tov onoiov 1 GAAN dxpn elvar depévn oe otabepd onpeio koto-
KOpLEOV Toiyov. To ehatnplo PPICKETAL GTO PVGIKO TOV UNKOC. LTV OMEVOVTL KOTOKOPL-
on £€dpa Tov KOPoL givar depévo un elaotikd kot afapés vipa To omoio £xetl Opo Bpavce-
o¢ Fy =120 N.

Méom oV ViHatog ackoVE 6TO GO dvvaun Katd tn dievBvven tov dEova Tov ehatnpi-
0V Kol [e Popd €T OOTE TO EANTNPLO Vo emunKOveTal. To pétpo g SHvoung pnetafd-
AETON PUE TNV EMUNKLVON X TOL gAatnpiov coppova pe v e&icoon F=80+200x (SI).
Noa Bpeite

0. TN SUVOLIKT EVEPYELN TOV EAATNPIOV TN GTIYUN TOL KOPETOL TO VILLQL.

B. to TAaTOC TG TOAGVTOONG OV Bal EKTEAEGEL TO GUGTNUO, EAATHPLO - KVPBOC.

Y. MeTA TOGO XPpOVO amd T otypn t, =0 mov kdPeton To vipa Bo TepdceL 0 KOPOG oo T
Béon 16oppomiag Tov Yo Tp®OTN POpPd;

No Oswprioete dEova x'x pe apyn ) 0éon 1oppomiag Tov KOPoL ko OeTiky Popd ekeivn
KOTO TNV 07oia TO ELOTPLO EMUNKVVETOLL.

[Am. ()53 (B)04m (y) gs]

ATAG exkpepés €xet mepiodo T, dtav talavidveton otny empaveln g Img.
a. [Towa Ba etvor ) Tepiodog TAAAVTOGNG TOV EKKPEROVS OV TO HETAPEPOLLLE o€ VoG h amd

mv empdvela e I'nmg, émov g :%TO; (g, elvar To pétpo g emrdyvvong g Papdntog
otV emedvela g I'g).

B. Moo petofoin emi 101G % TPEMEL VL EMPEPOVIE GTO PNKOG TOV VILLOTOG TOL EKKPEUOVG
oote vo ekterel Todavtaoels nepodov T, 6tav petapepbet oe dyog h;

[An. (o) 2T, (B)-75%]

270 éva GKPO U EAOGTIKOV VILLOTOG UNKOLS £, 10 omoio Bempolpe ywpig pala, Tpocdéve-
Ton 6parpidio Evrov, Oykov V kar TokvotnTag pe. To GALO GKPO TOL VILLOTOG TPOCOEVETOL
otov mobpéva doxeiov 1o omoio mEPEEL vepd Tukvomtag p, (P, > pe). To viua kot o
coapidto Bpickovror fubicpéva pésa 6to vepd Kot To GLGTNL VL - GOUPidlo 1Goppo-
nel. Amopoakpbvovue 10 o@atpidlo amd 0o 16oppoming TOL MCTE TO TEVIOUEVO VLA
Vo GYNUOTIoEL HE TNV apytkn dievbuvon pikpn yovia ¢ kot To agrvovue e evdepo.

a. Na 0gi&ete 6T1 10 6Qapidlo Oo eKTELECEL AUTAN APLOVIKY| TAAGVTMOT).
B. Na Bpeite v mokvotnta Tov EOA0L av divovton

(=0,6m, T=2s, g=10m/s*, p, =10’ kg/m’, =n*=10.
Tp1pég de Aapupavovtal voyn.

[AT. (@) D=(p, ~p) g~ (B) p: =

/ Ar?y
+

gT?
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80.

81.

82.

ATAO ekKpePég amoTeLElTOL amO HOVOTIKO VU LN EAACTIKO, opeANTENS HAlag PNKOVG
{=1m. 210 éva Gkpo tov VNuatog dévetar ceopido palag m =0,1 kg to omoio eivan
eoptiopévo pe eoptio q =200 pC. To GAlo dxpo ToL VIHOTOS Eival aKAOVITO GUVOEDENE-
vo pe opo@n. To ekkpepéc PpiokeTon oe TEPLOYT| TOV EMKPATEL KATAKOPLPO OLOYEVEG NAE-
KTpKd medio évraomng E, ™G omoiag To HETPO £xeL TETOWN TIUN OOTE va oyvel Eq < mg. H
@opa TOV E umopel va yivel opdppomn M avtipponn tov g. To Paputikd medio to Oempov-
Ue emiong OpoYEVEC.

AmopakpHvoupe To c@opidlo amd T 061 160pPOTING TOV MGTE TO VIO VO, GYNLOTICEL [E
NV apyIKN TV d1e0BVVeT HIKPN YoOVia @ Kot TO a@nVOLLE EAeDBEpO.

a. Na dciEete 0Tt T0 6Qopidto o extedécel amAn apULOVIKY TAAGVTOGT Kot Yo TS 6000 Ka-

tevBvvoelg tov E.
B. Awamotdvovpe Tepopatikd 0Tt To eKKpeUES ekTeAel ToAAvVTOOT pe Tepiodo T, =nv2 s

, . , = , T
ywo T po Kotevboven tov Kotakdpueov tediov E ko pe mepiodo T, =

s Otav 1 Ko-

te00vvoT TOV E OVTIGTPOQEL.

Noa Bpeite
i) 1O péTPo NG emTdyLVong TG PapdTTag g GTOV TOTO OV YIVETOL TO TEIPOLLAL.
ii) To pétpo g évtaone E tov nektpikod mediov.

mg + Eq D’ = mg — Eq

. m .. 3N
Am. (0) D= , , Ng=10— 1n)E=4-100 —
[Am. (@) ; J B g 2 ) C

ATAS exkpepéC TOV 0moiov To o1depévio oparpidto Exel pala m = 0,01 kg extelel pio TAn-
pn taAdvtoon og 1 s.

a. [16c0 givol To PKOC TOL VIIHOITOG TOV EKKPEUOVG;

B. Av 610 6Qa1pidlo ekTdg amd TV EAEN TG PapVTNTOG AGKEITOL KOt (ot GAAT KOTOKOPLON
otafepn Sovaun F amd évo medio duvapenv, 1ote 10 eKkpepéc extekel TpEIC TARPELS TO-
Aavidoels o 2 s. No Bpeite ) otadepr Sovoun F.

Aivovtat: g =10m/s? kou n° =10

[A7. (0) 0,25 m (B)0,125N, F opdpponn tov fapouc]

Avo amhd exkkpeun, 1o kabéva unkovg ¢ = 3,6 m, Kpépovrtal and to 1010 onpeio. Ta ceat-
pidla TOV EKKPEL®Y Exouv HALES L KO V KO TOL VIILATA TOVS oynpatilovy Le TNV KotoKo-
pLON kPSS Yovieg @ =2,5° kot 6 =5° avticTtoyo.

Ot dvo paleg aprvovtal Towtdypova EAEVBEPES Kal | KPOLGN TOVG Elval EAAGTIKY.

a. g moto onueio Ba yiver n TpdT KpovoN Kat yloti;

B. Na Bpebet 0 Adyog tov paldv MCTE va EKTPEMOVTOL TO EKKPELT GUVEXDG UEXPL TIS aP)L-
KEG yovieg ¢ ko 0.

v. No Bpeite v mepiodo TV GLYKPOVGEMY GTNV TOPATAVED TEPITTMON).

Avtiotéoeig 8 opPavovrar voym. Aivovror: g =10 m/s?, cuve = 0,999 kat cuvd = 0,996.

[Am. (o) X Béom wooppomiag () L) (y) T, =0,6ms]
v
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*83.

84.

8s.

86.

To petarikd ceapidto amrod exkpepovg Exet nalo m = 0,1 kg ko etvor popticpévo e
eoptio g =— 2 pC. To vipa oto omoio gival depévo 10 oParpidlo eivor HovoTiKG, Un eho-
oTIKO, apeintéag ndlog kot £xel pqrog ¢ = 0,1 m. To ekkpepéc Ppioketan g meproyn émov
€KTOC amd 10 medio Papvmrag (to omoio Bewpodpe OpOYEVES) EMIKPATEL KO £V OUOYEVES
r I r r ’ r r V 15 6 N
niextpootatikd nedio E, opdppomo tov dEova x'X, to omolo Exet pétpo E = TIO e
0. Na 6YedlAGETE TIG OVVALLELS TOV AGKOVVTOL GTO GPALPidI0 OTOV AVTH 1GOPPOTEL.
B. Na ogi&ete 611 6TV KATAGTOGT 1GOPPOTING TOV GOAPOIOL, TO Vo oynuotiletl pe v
KOTOKOPLPO YoVvio ¢ Yo TNV omoia 1oyveL €@ =+/15.
v. Extpénovpe 10 spapidio and ) 0éon 1coppomiag Tov, MGTE TO VIO VO GYNUOTICEL e
1 01evBvvon mov giye 6Tav T0 CEUPIOIO 1IGOPPOTOVCE LUKPT| YOVIO KO TO OPTVOVUE EAED-
Bepo. Na dei&ete Ot1 T0 GQapidlo Bo exteAécel amAn apUOVIKT TOAGVTOGT Kot vo. Bpeite

mv 1epiodd mg. (g=10m/s?).

[An. (y) T =2n m/ ST="¢]
,E2q2+m2g2 10

H mepiodog pag ebivovosag appovikng taidvimong eivar T kot to mhdtog g axolovbet

At

tov ekfetkd vopo a=a,e ", 6mov A otabepn TocdnTO.

a. Noa d&ilete 011 0 AdY0g HV0 SUSOYIKADV TILDV TOL TAATOVS TG TaAdVTOONS £ivan 6Tadepos.
B. Metd amd N, =18 minpelg tohavimoelg, mov dapkodv t, =13,86's, T0 TAGTOC TNG TO-

Aavtoong etvon ico pe 70 Na Ppeite 1o mAdtog ™G TOAAVI®OONG, OTAV YiVOLV aKOUO

N, =72 TApeIg TOAOVIDOGELS.
[AT. (0) 1 =M =610, (B) o= ‘;‘—;]

n+l

To mAdtog g @Bivovcag oppovikng TtaAdvioong okoAovBel tov ekBetikd voOpo
o= OLOe_At , OOV 0, T0 aPyKO TAGTOG Kot A otabepn mocoHTNTA.

0. Zg 1060 YPpOVO T0 TAATOG TNG TAAAVTOONG Ba Yivel o= (%0;
B. Av yo kéBe TApn Toldvimon N ent To1g % eAdTTon TG OMKNG EvEpYELnS Eoy, TG Ta-
Advtoong stvan 36%, va Bpeite v eni 1016 % petafoln Tov TAATOVG TNG TAAAVTWOOTC.

[AT. (a) % (B) —20% (ehdtton)]

e eAe00gPO apUOVIKO TOAAVTOTY evePYEL dUVaUN avTtiotoong F = — bu, 6mov b 1 otabepd

anocPeonc. Na amodeiéete 6Tl
a. 1 otafepd b £yel povadecg g
S

. . , s .. dE 2
B. 0 xpoviKdg puOUOG LETOPOANG TG UNYXOVIKNG EVEPYELOG TOV TOAXVTMTY Etvot m =-bv".
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87.

88.

*89.

To mAdtog g eOivovcag TaAGVTOONG OPUOVIKOD TOANVTIMTH UEUDVETAL EKOETIKG e TO
xpovo, svuemva pe v eicoon o = aoe_m. Tn ypovic) otypn t, =0 1 okwkn evépyela

T0V ToAavTOT etvar E,.

E
a. Metd moco xpdvo t; n evépyela Tov taraviotn Oa yiver E, = 70;
B. I[16on eivor ) evépyeto TOL TOAOVTMOTH TN YPOVIKT| GTLyUn t, = 3t,;
/m2 E
An. (o) t; =— -
[Am. (o) t; === ®) g ]

O ypovog nuioelag Long evog padievepyod vAkoL givor T.

. . . .15 , ,
a. Metd moc0 xpovo Bo Exovv daomacTel T 6 TOV OPYLIKOV TUPNVOV;

B. ITowo m0cooTd £mi TO1g %0 TV apPYIK®OV TVPNVEV Ba £xel dacmaotel o ypovo t = 2T,
[Am. (o) 4T (B) 75% ]

2 dudtagn tov oynuartog ot aywyoi A, TH, HZ dev éyovv opkn avtiotaor. H ydAikivn
papdog AM éxer unxog ¢, palo m, ok’ avtiotaon R kot oto péco g ovvogeton pe o
éva dkpo optovtiov Wavikol ehatnpiov otabepdg k, Tov omoiov o dAAo dKpo ivar cuv-
oedepévo og otabepd onueio kataxkdpveov Totyov. H papdog npepet kot 1o hatnplo xet

T0 QULOIKO Tov pNKog. TP peta&y A A A L r
papoov kot aywymv dev vrapyel. H 6- A

An dudtoén Bpioketatl oe meployn 6oL B® B®

emkpatel opoyevég payvntikd medio

évtaong B. O Swaxdmtng A eivor apyi- ‘FWWW/WV\/‘; l

K6 ovoIKTOG. 5 B
Amopaxpbdvoupe T papdo mpog ta de- B® P B®

&6 kol o, Ommg paivetal 6To GyN- 3 Vi - v TR

po, Kot TV aenvoupEe ehevBepn

YPOVIKY| otryun to = 0.

a. Na armodeilete 0ti M paPoog Bo exteAéSEL AMAT OPLOVIKT] TOAGVTOOT).

B. Na mapactioete ypagikd o€ GuVAPTNON LE TO ¥POVO TNV ATOUAKPLVOT) TG péfdov amd
N 0éon 1ooppomiag e Na OempnoeTE NUTOVIKY T GLVAPTNOT TNG ATOUAKPLVONG X LE
T0 (pdVO.

Y. Tn ypovikn otypn t, =0 aprvovue ekedbBepn ) papdo and t Béon x = + o Kot TOw-
TOYpova KAEIVOoLLE TO SlaKOTTN A.

i) Tixkivnon Oa exteréoet topa 1 paPdoc; No dIkaloAOYNGETE TNV ATAVTNGY| GOGC.

i1) No TopacTOETE YPOPIKA GE GLVAPTNOT LE TO ¥POVO TNV amopdKpvuven TG papdov and
) Béom 1oppomiog TG (TO0TIKA).

[An. () D=k (B)x=aypu (Ewg)

2£2

]

(v) 1) pbivovca appovikn toddvtoon b =
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*90. Xt0 éva dxpo Wavikov opildvtiov glatnpiov otabepdc k = 100 N/m eivor cvvdedepévo
copa paloc m = 1 kg 1o onoto pmopet va Kiveitan tave o opldvtio eminedo. To dAro G-
KPO TOV €AaTNPiov OTEPEDVETAL GE AKAOVNTO ONUELD. ATOHOKPOVOVUE TO GOUO OO TN
0¢om ooppomiog Tov katd T devbvvon tov dEova Tov ghatnpiov katd x, =0,2 m Kot TO

agnvove EAeVBEpO.

AOY® tpdv To TAATOG TG TaAdvT®ong ehattdvetal Katd 20% petd amd kabe minpn to-
Advtmon.

a. [Tow efvar n WGocvyvOTTOL V() TOV TOAOVTOTY);

B. [1oon evépyeta aparpeitatl amd TOV TOAAVIOT LEG® TOV £PYOL TOV TPPOV 6T SLIpPKELXL
pog Tepdoov;

v. [16om evépyela mpémetl vo petapepBel 6TOV TOAAVIOTY] LEGH TOVL £PYOV EEMTEPIKNG TTEPL-
001KNG OVLVAUNG GE YPOVO t = 62,8 s, DOTE VO EKTEAEL OUEIMTEC TOAAVTIDGELS e GUYVOTNTO V 0;

[AT. (a)%HZ () 0,727 ()72 7]

91. 'Eva onpetaxo avtikeipevo palog m umopet va Kveitar Ad-
Yo ¢ Baputikng EAENG g I'mg péoa og opldévtio coinva
Yopic PPN, Onwg Paivetal 6To GO,

Amopaxpbvoupe to aviikeipevo and ™ B€on 1coppomiog |
TOL KATA X KOt TO aprivoupe eAevbepo. Ymobétovpe 0Tito0 X o f —}-px

elvar moA pkpd oe oOykplon pe v axtiva R g Ime.

a. No amodeifete 0TL 10 avtikeipevo 0o ekteEAEoEL AmA ap- <
LOVIKT TOAGVTOON. R
B. Na vroloyicete v mepiodo T g TaAdvTmong.
H I'n Bewpeitar akivnen, opoyevng coaipa.

Atvovtou: Aktiva I'mg R =6400 km, g, = 1022.
s

mg,

(B) T=2n E — T=16007ms]
8o

[An. (0) D=

92. Eival yvwot6 611 10 PHéETPO TG emMTAYLVONG TG PopdtnTog y
amd to kEvTpo TG Img péypt v emedveld g Letafai- 4
Aetan pe v andcotact 1 and to k€vipo s I'mg chpewva <>

pe TO VOUO g=g, %, OOV g, T0 HETPO TNG EMTOYVLVONG i

™m¢ Bapdtntoag oty empdvela e I'ng ko R 1 axtiva g ) S S eX
I'mg. Ymobétovpe 611 éxovpe avoiel o ofjpayya ot I'n,

OTMG PaiveTol 6TO GYNUO. ZNUEKO avTikeipevo A, palog /B

m, pumopet va Kwveiton yopig tpipn Kotd PnKog e onpoy- I

YOG ATOHOKPOVOVUE TO QVTIKEILEVO Katd X amd tn Béom K

1G0PPOTIAG TOV KO TO OPT)VOLLLE EAEVOEPO.

o. No arodciete 011 To avtikeipevo o ektedécel amin

OPLLOVIKT TOAGVTMOT] KOl VoL VTTOAOYIGETE TNV TTEPT0OO TNG.
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*93.

B. I16om Ba rav N mepiodog g TaAdvVTOoNG, oV 1) GPAYYO TEPVOLGE 0o TO KEVTPO ™G IMG;
H I'm Bsopeiton axivnn, opoyevig cpaipa axtivag R = 6400 km kot g, = 1022.
S

[AT. (o) D:% T=2n /gE S T=1600xs (B) n idw]
0

H ¢bivovca appovikny taAdvioon cuotiuatog Halag - ehatnpiov meptypdeeTot amd v

, . _ [k
e&lomon x = acvvot, omova = a e N Ko @ = | ——A” .
m

210 chotnua gvepyel dSuvaun amdcsPeong avaioyn g tayvnToc, dniadn F =— bv.
A. No mopactioete ypoekd ) covaptnon X = f (t) (molotkd d1dypoppie).

k
B. Av 1 amdcBeon eivor mold pikph Gote A* << —, vo, dgiete OTU:
m
1) H ol evépyelo Tov TOAOVTOOUEVOL GUOTHOTOG UTOPEL va Ypapel He T HopoON

1 2 —2At
EO}\, =—k(106 .

En — e2AT‘ )

ii) O Adyog 600 S1adoYIKOV TILMOV TNG OAKNG EVEPYELNG lvat 100G TPOg
n+l



