TETAPTO KE®AAAIO
TAAANTQXEIX

Epotiosic mollomic emlhoync

Odnyia.: I'io va amovTnoeTe oIS TOPOKOTW EPWTHOEIS TOAAATANG EMAOYNS OPKEL VO YPAYETE
aT0 PUAAO amoVTHoEWY TOV aplOUd THS EPATHONG Kol OECLA OO QVTOV TO YPOLYO. TTOV OVTI-
OTOLYEL OTH OWOATH OTOVTHOT.

. H amAn appovikn toddvtoon etvor kivnon
o. evOOYpOULUN OUOAN.

B. evBOYpapun opord peTaBaAropevn.

Y. OLLOAT] KUKALK.

0. vBLYpopUN TEPLODIKT).

. XNUEKO avTiKeipevo ektedel amAn apuoviky taddvioon. H aropdkpovon x amd tn 0éom
16oppoTiag Tov gival

0. 0VAA0YN TOL YPOVOUL.

B. appovikn cuvdptnon Tov xpovou.

Y. OVOAOYT) TOV TETPOYDVOL TOV YPOVOU.

0. opOppoTN e TN SVVOUTN ETAVAPOPAC.

. H taydmto v onpetokod aviikeytévou 1o omoio ektelel amAn aproVIKN TOAAVTOOT
o. elva péylom katd pétpo ot Béon x = 0.

B. £xel v 10100 dom e TNV OTOUAKPVVOT) X.

y. etvar péyrotn otig Béoelg x = + X,

4. £yl Vv 10w Ao pe T OVVoUN ETAVAPOPAG.

. H emutdyvvon a onueakod avtikelévov to onoio ektedel amAn aprovikn TaAdvtmon
a. ivat otabepn).

B. etvor avdioyn kot avtiBetn g amopdkpouvong x.

¥. €L TNV 10100 @Ao™ e TNV ToyOTNTA.

0. yivetar péytom ot 0éon x = 0.

. H cuvictopévn ovvaun mov evepyel o onuetokd ovtikeipevo to onoio ektedel amin appo-
VIKT TOAQVTOON)

o. etvot otabepn.

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

Y. €lval avaioyn Kot ovTifeTn e oamopdKpLVOTG.

9. etvor avdioyn g TovTTOS V.
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6. H pdon g amopdkpouvong 6ty oA aplovikny ToAGVTmon
0. QVEAVETOL YPOUUKE [LE TO XPOVO.
B. eivan otabepn).
Y. ELOTTOVETAL YPOUUKA LE TO POVO.
9. gival avdAoyn Tov TETPAYDOVOL TOV ¥POVOUL.

7. H dtapopd eaong Ap = ¢, — ¢, HeTaDd ToydTNTOS L KOl ATOUAKPLVONG X GTNV OTAN op-
LOVIKT TOAGVT®ON elvar

o T
S Y.

o N

B. = 0.

8. H dwpopd odong Ap =@, — ¢, HeETOED OMOUAKPLUVONG X KL ETLTAXVVONG O GTNV OMAY
OPLOVIKT TOAGVT®OT] givat

o
a O . =
L
T
.= 0.—T
b 2

9. H dwgpopd edong Ag =@, — ¢, HeTadD eMTAYLVONG 0L KO TOYVTNTOG V GTNV OTAN OpHO-
VKN ToAdvtoon etvon

T
a. —— . 0
> Y
T 3n
. — 0. —
b 2 2

10. Xvompa palog - eratnpiov ektekel elevBepn apeiom Taddvtoon. H cuyxvémra g ta-
Advtoong stvat

m 1 [k
o. v=2m,[— Yo vV=E—.|—
k 2n \m

pv=s- % 8. v =2nJk n
T

11. H mepiodog g tardvimong amiod ekkpepoVs 6tav 1 péyot yovio mov oynuotifet to
VIO LE TNV KOTAKOPLON Elvon pkpn,

o. eEaptdtor amd ™ pala Tov ceopidiov.

B. eivat avdAoyn Tpog TV TLKVOTNTA TOV LAKOD TOV GOALPLOiov.

Y. €lvatl avaAoyn Tov TAATOVG TOALVTOONG,.

0. OImAaG1ALETOL OV TETPATANCLUGTEL TO UKOG TOL VILLOITOC.
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12.

13.

14.

15.

16.

17.

210 TPOTLTO TOV ATAOD CLPUOVIKOD TAAGVIMTN 1) OUVALLKT) TOV EVEPYELQ
o. £yxeL N péylotn T g ot 0éon woppomiog.

B. etvot iom pe v oAk Tov evépyela ot Béoelg X = £ X, .

Y. £XE1 TAVTOTE PEYOADTEPT] TN OO TNV KIVNTIKY] TOV EVEPYELQL.

3. &xet apynTikn Tipn otig Béoelg —X, <X <0.

210 TPOTLTO TOV OTAOD OPLOVIKOD TOACVTOTA 1) KIVITIKN TOL EVEPYELD
a. otn Béom x = 0 givon iom pe TV OAKY| TOV EVEPYELQL.

B. eivon Tavtote peyodlvtepn amd T SVVOULKT TOV EVEPYELX.

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

0. maipvel UNdevIKN TN po eopa 6T O1dpKeL Piag TEPLOSOV.

210 TPATLTO TOL ATAOD CPLLOVIKOD TOACVTMTN 1) OAIKT] TOL EVEPYELL

o, LETAPAAAETOL APLLOVIKA LLE TO YPOVO.

B. etvon Tavtote pikpdTEPN OO TN SLVOLLKT] TOV EVEPYELQL.

Y. €lval TAVTOTE PLEYAAVTEPT OO TNV KIVNTIKY] TOV EVEPYELQ.

9. kaBopilel T0 TAATOG TG TAAGVTOONG X, KOL TN LEYIOTN TOOTNTA V).

210 TPHTLTTO TOV ATAOV OPLOVIKOD TOANVIMTH] GTN SIUPKELN LG TEPLOGOV
0. 1 QUVOLLKY] TOL EVEPYELD TOUPVEL TN UEYIGTY TIUN TNG LOVO Lo QOpPA.

B. n duvapkn Tov gvépyela eivat iom HE TV KIVITIKT TOL HOVO Lo pOpPda.
Y. M OAMKN EVEPYELD TAPAUEVEL oTABEPN.

0. 1 KIVNTIKY] TOL EVEPYELX TOUPVEL TN UEYIGTN TN TNG HOVO L POPA.

AV GTOV 0pUOVIKO TOAOVTOTH EKTOG OO TNV EAAGTIKY SOOVOLTY ETOVOQOPAS EVEPYEL KOl dV-
vaun avtiotaong F =-bv, pe b = otabepod, 1o mAdtog g taldvioong petaffdAleTot pe
10 YpdVo cHpPmva pe TV e&icmwon (Yo A > 0)

o. o =a, —bt

At

B. o =0ye

v, a=o,e ™

8. a=—0
At

2& apUOVIKO TOAOVTOTY EKTOG OO TNV EAAGTIKT SUVOUN ETOVOUPOPAS EVEPYEL KO SUVOUN
avtiotaong F = —bv. Otav avédvetor n otabepd amdsPeong b, n mepiodog g TOAAVTOONC
0. aVEAvVETOL.

B. ehatt®VETOL

Y. pével otabepn.

0. av&dvetal PLEYPL VO OTOKTNGEL OPIGUEVT] TIUT KOl KATOTLY EAATTOVETOL.
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18.

19.

20.

21.

To mAdtog eBivovcag aploviKig TAAAVTOONG LETARAAAETOL LE TO YPOVO COLPMOVO LUE TNV
elowon o = aoe_m. 2mv g&icmon avut o ypdvog t Taipvel

0.. OTTOLOLONTTOTE TIUT).

B. Tiég mov givar axépato ToAamAdota TG Teptodov T.

Y. LOVO TIHEG IOV lvarn ApTio ToAAaTAdoa TG Teptodov T.
0. Lovo Tég oL givor TePLTTd ToALATAAGIO TG TEPLOdOL T.

e ovotnpa pdlog - eratnpiov eKtOg omd TNV EAAGTIKY OVVOLT ETAVAPOPAS EVEPYOLV dV-
voun avtictoong F = —bv kot weprodikn dvvoun F =Fmnuowt pe @ mov pmopet va peto-
Bairetar. Tote

0. TO GOGTNLO TOANVIMVETAL LLE TNV 1O106VYVOTNTA TOV Vo .

B. To TAATOC TOAAVTOONG Elval aVEEAPTNTO TS KUKAKNG GUYVOTNTOC M.

Y. 1 SLYVOTNTO TOAGVTMONG TOL GUGTHLATOG EVOL 10T HE TN GLYVOTNTA TG TEPLOOTKNG V-
VOapne.

0. 6tav av&avetat 1 cLYVOTNTA TNG TEPLOOIKNG dVVAUNG, TO TAATOG TNG TAALVTMONG 0LEA-
VEL TAVTOTE.

H docvyvémra evog taravimt) eEaptdton

d. ond T0 TAATOG TG TAAGVTOOTG.

B. amo ™ otabepd andcPeong.

Y. OO TNV OPYLKY] PACT.

0. a0 TO PLGIKA YOPAKTNPIGTIKA TOV GUGTNLOTOG.

2UVTOVIGHO OVOUALOVE TNV KATAGTOGCT TNG £E0VAYKOGUEVIC TAAAVTMONG TOV OPUOVIKOD
TOAOVTOTY], GTNV OTToia

0. 1] OLVOULKY] EVEPYELD TNG TOAGVTMONG Elvat {om HE TNV KIVNTIKY.

B. n ocvyvémrTa g deyeipovoag dvvaung etvar SmAdcio and TV 10106VYVOTITA TOV TO-
AovToT.

Y. M GLYVOTNTO TNG dlEYEIpovCaC dVvaUNG elval TePimTov ion pe TNV 10106VYVOTNTO TOL TO-
AOVTOTY.

0. 10 TAGTOG TNG TOAAVTOONG elvar aveEaptnto amd TN cvyvotnTa TG dleyeipovoag dvva-
une.

*Zﬁu(pmva pe 1o oxoAko Piprio Wrocvyvotta givar ) cuyvdtta TG eAebBepnc apeimtng TaAdvT®onG.
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10.

11.

Epotiosic Tov TOmov Xmoto/AdOoc

Odnyio: 110, vo, awavinoete oTIS TOPOKATD EPWTHOEIS OPKEL VO YPAYETE OTO POALO OmOoVTH-
oEWV TOV OPLOUO TS EPWTNONG Kal OECIC, OO AVTOV TO YPOUUO. X AV TH KPIVETE OWTTH 1 TO
ypauua A av v kpivete LovBaouevy.

H om\n appovikn taldvimon eivor evBoypappn teplodikn Kivnon.
H om\ appovikny taddvioon givatl vBoypappn kivnon, opoid petaforidpevn.

H amopdxpuvon onuetakoy aviikelévov amd ) 0éon 1soppomiog Tov, 6tav eKTEAEL omAn
OPLOVIKT TOAGVTMOT)], VAL OPULOVIKT) GLVAPTNGT TOL YPOVOUL.

YMUEOKO OVTIKEIPEVO ekTEAET amAn apuoviky Taddvioon. H amoudkpouven tov amd t 0€-
O1] 1GOPPOTIOS TOV KAl 1) ETLTAYVVOT) TOV o GLVSEOVTOL LE TNV eElowon o = @ X.

2V oA apUOVIKN TOAGVIMOT 1 PAcT TNG OMOUAKPVVONG X TPONYEITOL TG PACNG TNG

, , T
TOYOTNTOS V KATE >

v amAn oppovikny tohdvioon 1 ovvaun F kot n aropdkpouvon x etvarl peyédn coppaoct-
KA.

2NV OAN OPLOVIKY TOAGVTOGON 1 @dor tng amoudkpuvong X Kabvotepel g edong g
EMTAYLVONG O KOTAL 7.

2NV oA 0PUOVIKT TOAGVTOGN 1 GAoT) TNG TOYVTNTOG L TpoNyEiTal TG PAoNg TG EMLTd-

YOVONG O KOTA g

Otov onuelokd ovtikeipevo extedel OmAN OPHOVIKY] TOAAVT®ON, 1oYVEL 1] GLVONKN
>F, =-Dx

H M mg otabepdc eravapopds D oyetiletor pe 1o QUGIKE YOpaKITNPIoTIKG TOV GLGTH-
HOTOG TTOV TOACLVTMVETOL.

H ota0epd emavapopdg dev ennpedlel v mepiodo TOV TAAAVIEVOUEVOL GLGTHLOTOC.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

2NV oA 0pUOVIKTY TOAGVTOGN TO UETPO TNG TOYLTNTOGS givat péyloto ot Béon x =0.

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

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

2V amA apHOVIKT TOAGVTOON 1| GUVIGTOUEVT] SVVOUN F kot 1N emtdyvvon o &ival dio-
VOGLOTO GUYYPOLULUKA KOl OLOPPOTIaL.

H 1d1o6vyvotnta T TOAGVTOONS TOV CLGTHUATOG HAlaG - eAatnpiov diveton amd v &i-
1 |k
oo™ V) = —,[—.
2 \'m
H mepiodog Tov amhov exkpepone eEaptdror amd ) pdla tov ceopdiov.

H mepiodog tov amhod exkpepos, o€ 0pIopréVo TOmo, dmAactaleTal oV SIMANGIACOVUE TO
UNKOG TOL VILLOLTOG.

H nepiodog tov amrod ekkpepong dev e€aptdtal amd T GUoT ToL LAKOV amd T0 omoio &i-
VOl KOTOGKEVAGEVO TO GOAULPIOL0.

Av 1 péyiot yovio @ mov oynuatilel To VRO TOL OTAOD EKKPEUOVS LE TNV KATAKOPLON
eivon pkpn (¢ émg 3°), 10t M MEPiodog Tov ekkpeoE eivor aveEaptntn e yoviag ¢.

ATAG ekkpepés TadavtdveTol o€ TOmo Tov Ionuepvod g I'mg pe nepiodo T,. Av to S0

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

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

TO TAATOG TG TAAGVTOONG X.

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

H ol evépyela Tov amhov appovikov taiavimTh givor ion pe ) duvapikn tov evépyeio
oT1g Oéoelg X = £ X,.



159

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

H ol evépyeta Tov amAol appovikov ToAavtoT| HETAPAAAETAL apLOVIKA LE TO YPOVO.

2 S1IpKELN LG TEPLOOOV 1 QLVAULKY] EVEPYELD TOV OTAOD OPUOVIKOD TOAXVTMTY YIVETOL
{om [E TNV KIVNTIKY] TOL EVEPYELD LOVO [ POPAL.

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

21 SdpKeLD POG TEPLOJOL 1) OAIKY| EVEPYELDL TOV ATAOD OPLOVIKOD TOAOVTMTY €Vl GUVE-
YOG LEYOADTEPT OO TNV KIVITIKT TOV EVEPYELD.

2T0V oA OPLOVIKO TOAAVIMTY £YOVIE TEPLOJIKT] LETOTPOTN TNG OVVOULIKNG EVEPYELNG GE
KLV TIKY] KO OVTIGTPOPMC.

210V amAd OPUOVIKO TOAVIMTN 1 WEYLOTN TN NG KWWNTIKNG TOV &VEPYElng sivat

1. >
E =—kx,".
5 o

K, max

2TovV om0 OPUOVIKO TOAMVIMT M HEYIOTN TN TNG OLVOUIKNG TOL EVEPYELNS eivor

1 2
EA,max - EmUO .

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

To mAdtog TG eAevBepN G TOAGLVTOONG EVOS TOAAVTMTY dtaTnpeital Tavta otabepo.

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

AV GTOV 0pUOVIKO TOAOVTOT EKTOG OO TNV EAACTIKY SOVOLY ETOVOQOPAS EVEPYEL KOl dV-
vaun avtiotaong F = —bv, 101e 1 mepiodog g pBivovoac taldvimong dwatnpeiton otabe-

p1y.

AV 6TOV 0pUOVIKO TOAAVTOTH EKTOG OO TNV EAACTIKY] OVVOLY ETOVOQOPAS evepPYEL KoL dV-
vaun avtictaong F = —bv, pe peydin otabepd andsPeong, n kivnon yivetor omeplodkn.
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37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

2 eBivovca apHOVIKT TAAAVTOOT 0 pLOUOG LE TOV OTTOI0 EAATTAOVETOL TO TAATOG OEV €-
EaptaTor amd T otabepd andSPeom.

2TIG KPEUOUOTEG YEPLPEG EMOLOKETOL 1] ATOGPECT TOV TOAAVTIDOCEDV VO EIVaL EAAYLOTY.

To mhdtog eBivovcag aplovikig TaAAVTIOOoNG LETAPAALETOL PE TO XPOVO COLPMOVO LE TNV
eEloowon a = aoe_m , av 1 dvvaun avtiotoong ivat g popeng F = —bv.

Xmyv e&icoon o= ozoe_At mov Otver ™ petafoArn tov TAATOVG PBIvOLGOG OPLOVIKNG TO-
AAVTOONG e TO XPpOVO, 0 YPOVOGS t TAIPVEL OTOLAONTTOTE TIUN.

At

Xy e&iowon a=a,e " mov divel ) petafoln) Tov mhdtovg Oivovsag apUOVIKNG TOAGV-

TOOMNG UE TO YPpdVO, 0 YPOVOG t Taipver TIWES TOL glvar akEpata ToALATAGGIo TNG TEPLOSOL T.
H dudomaon tov padievepydv mupivev akorovdel 1o vOpo g ekBeTikng peimwong.

Xpoévog nuicelag oNg Hog TocoTNTag ToL HetdveTaL kOeTIKE e TO Ypdvo ovopdletol o

1
YPOVOG IOV amonteiTan yio vo eEAaTT®Oel N TooOHTNTA VT 6TO —= TNG OPYIKNG TNG TIUNG.

2

E&avaykaopuévn taddvioon ovopdaleton 11 TOAGVIOGOT Tov eKTEAEL £VOg TOAAVTMOTAG, OTAV
evepyel 67 aTOV EKTOG A TN SVVAUT ETOVOPOPAG KoL Lol TEPLOOTKN dvVau.

H ocvyvémta g e€avaykaouévng TaAdvImons ToV apUOVIKOD TOANVT®TH eival Tévta ion
HE TNV 1010GVYVOTNTA TOV.

H ocvyvémra g e&ovaykaopévng TaAdvimong tov aprovikod tolavtoty gival ion pe m
oLYVOTNTA TNG OlEYEIpOLGAG dSVVAUNG.

To mAdtog TG €£0VOYKAGUEVIC TAAGVTMOTG OPUOVIKOD TOAAVIMTY OV ££0PTATOL OO TN
cvyvotta ¢ deyeipovsag SOHVAUNC.

. , . , L, I /m
H ocvyvétta tov cuetipatog paleg - eratnpiov eivor ion pe v, = Py /? .
T
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49.

50.

ol

92

93

H xotdotaon mg eovayKaopévng TaAGVIOGNS TOV OPUOVIKOD TOANVIMT GTNV OTOoid M
cvyvotta g deyeipovsag dvvaung ivar OITAAGLO amd TV W10CLYVOTNTA TOL TOANVTE®-
™, OVOUALETOL GUVTOVIGUOG,.

H ovyvotta v, g deyeipovoag dHvaung yopm amd v omoic TapovclaleTor peyioTo-
ToiNo™M TOL TAATOVG TNG EEOVAYKAGIEVIG TAAAVTMGNG OPLOVIKOD TOAOVIMTY), dlopEPEL Ad-
Y0 Ao TNV O106VYVOTNTA TOVL Vv, av 1 amocPeon eivar pikpn.

Kotd to cuvtoviopo 1 amoppOd@NoT TG EVEPYELNG TOV TPOCPEPETAL OO TNV EEMTEPIKT Ot-
€yepon yivetal pEyloT.

Ortav n andcsPeon etvar moAd peydAn, T0 AvOLEVO TOL GLVTOVIGHOV dev TapaTnPEiTUL 1|
yiveton EAd1GTO AVTIANTTO.

[Mo va dttnpeitar 6tabepd 10 mAATOg Hog e€avayKaouévng TaAdvtmong Tpénet o puouog
[e Tov 0omoio To GUGTNUO OmoppoPdel eveépyela va elvar SmAdolog tov puOpoL e Tov o-
molo apalpeiton evépyeta amd To GOGTNUA.

Katd 1o cvvrovioud otav 1 otobepd andoPeong eivar b = 0, to mAdtog g TaAdvTimong
yivetal Oempntikd dmerpo.
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Epotiosic avriotoiynonc

Odnyio: 110, vo, awavinoete oTIS TOPOKATD EPWTHOEIS OPKEL VO YPAYETE OTO POALO OmOoVTH-
oewV 10V apiOUo TS EPWTNONG KOl TO, KATAAANAO. (EDYN YPOUUGTOV - OpLOUDY.

1. Znuetokd ovTikeipevo eKTeELel AmAN APLOVIKT TAAGVTMOOT) KOl 1] OTOUAKPVVOT X amd T O€-
on woppomiog tov divetor amd v e&icmon X = X nuot.
Noa avtictotyicete ta oTolyEl0 TNG APIOTEPNG CTNANG LE TaL Otorypappato TG 0e&LaC.

A. X 1 >t
2. >t
B.v
3. >t
I'.a
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2. Xnuetokd avtikellevo eKTeAel AT OPLOVIKY] TOAAVTOGT KOl 1 OTOUAKPLVGT X oo T 06-

on woppomiag Tov divetar amd v e&icmwon x = XM p,%l;ot + g@

Noa avtictotyicete Ta GTOXEIN TNG APIOTEPNG OTNANG ME Ta dtaryplppato TG Oe&Lic.

A

1.
A. X

2.
B.v

3.
Ir.F
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3. Znueokd avtikeipevo ektelel amin approvikny TOAGVTOON Kot 1) oAyeBpikn TN g oLV~
ung emavapopds petaPdiieton pe o xpovo coupava pe myv egicwon F = EFynuot.
Noa avtictotyicete ta GTOoXEl0 TNG APIOTEPNG OTNANG HE Ta dtarypppato TG 0e&Lic.

A

A.F

3. >t
I'.v v
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4. Ynuetokd avTikelpevo ektedel amAn opUOVIKY TOAAVTOOT Kol 1 ToxOTNTE Tov peTafaiAe-
Tl HE TO XpOvo cvupava pe v e&iomon v = vy nuot. Na aviietoyicete to otoryeio g

aPLOTEPNC OTHANG LE T OLYPAUUOTO TNG OEELAC.

A
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5. Inuetokd avtikeipevo eKteLel amAr] apUOVIKT TOAGVTOGN Kol 1 OTOUAKPVVGT] TOL X Ot TN
0¢om ooppomiog Tov diveror and v e€icmon X = Xn u%ot + g@
Noa avtictotyicete Ta GTOXEIN TNG APIOTEPNG OTNANG ME Ta dtarypappato TG Oe&Lic.

A

1
AE. /
>t

B. Ex

I'. En
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6. Inpelokd avtikeipnevo exterel amAn aproviKY] TOAGVTOGN KoL 1) OOVOLTN ETOVOPOPES LETO-
BaAleTon pe MV amopdkpuveon X Onmg ogiyvouv ta oynuato A kot B. T kdOe ypaewm
nopdotaon F - X g apiotepng othing va Bpeite v avtiotoyn ypoeiky topdotaon X - t
™G 0e&1dg oTANC.

2Xo

- Xo | >t

-2Xo

Xo

n
»
»
»

Xo

: Xo T,
B. X »X 3. >t

20
2 T,
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7. Inpelokd avtiKeipnevo exterel amAn approviKy] TOAGVTOGN Ko 1) OOVOLTN ETOVOPOPES LETO-
BaAleTon pe MV amopdkpuveon X Onmg ogiyvouv ta oynuato A kot B. T kdOe ypapwkn
nopdotaon F - x g apiotepnc ommAng va PBpeite v aviictoymn ypogikn TopdcToom
Ex - X ¢ 0e&186 oTANC.

F A
A
Xo
' —> X 1
A. - Xo |
!
- Xo 0 Xo 4
A
2.
F A
A
Xo
H 2y
B. T .
- Xo 0 Xo 4
A
4,

v
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8. Inuelokd avtikeipevo ekTeAel amA] OPLOVIKT) TAAGVTMOOT Kol 1 EMTéyLVON HeTAPAALETOL
YL TV amopdkpouven X onwg delyvouy ta oynpota A kot B. o kédBe ypapikn mapdotaocn
o - X TNG 0pLoTEPNC OTNANG va Bpeite v avtictoym ypaeikn tapdctacn Ex - x g de&ig

GTNANG.

Xo

_XO

_XO

v

»

v

Xo

v

v
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9. Znuewokd aviikeipevo extedel amAn appovikn TaAGVTOON.
Noa avtictotyicete ta otoryeio TG aploTePNg GTNANG LE Ta oToyEin TNG dEENC.

A. v, 1 x=%x,
B. og 2.x=0
I.E, =E, 3 xzi%o
4 X:iXO\/5
2

A.
Apeiom
OPLLOVIKN
TAAGVTOOT)

v
-t

v
—

B.
dbivovoca
OPLLOVIKN
TAAAVTOOT)
HE pukpn
andcPeon

y
—

TI. X
dOHivovoa

OPLLOVIKN 7 TTTYNTTTTTTTTTY/N YN T
= VA AN AN
pe pecaio A ot
R LVAVRVAVAY

»
»
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11.

210 oynuo divetal 1 YpaQIK TopdcTacT) TOL TAATOVG EEAVAYKACUEVTG TAAGVTMGNG OpLLO-
VIKOD TOAOVIMTY GE GLUVAPTNON LE TI GLYVOTNTA TOV SLEYEPTY Y10 SLAPOPES TIUES TOV GUV-
TELESTY| amOGPeoT.

No avTioToyicete oTIC KAUTOAES GLUVTOVIOCUOD TIG TIUEC TOV GLVTEAEST| AmOGPEONC TNG
de&16c GTIANG.

TAGTOG 1 b, =0

A

A

2. b, =400° N
m

3. by, =500°NE>
m

4. b, =300°NE
m

» Ve
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10.

11.

Epotosic avolktov TOTov

[Tow kivnon Aéyeton meprodwn; Na avapépete Tpia TapadelyLoTo TEPLOOKDOV KIVIIGEDV.

[Towa xivnon ovopdletat taAdvimon; Na avagpépete 600 mapadeiypota.

[Tow kivnon ovopdleTon

1) YPOUUIKY TOAGVT®ON;

i) omAf apuovikn TaAdvtoon;

Noa avagépete éva choTnUa Tov Bo UTOPOVGE VO EKTEAEGEL OTAN OPULOVIKY] TOAAVTMOT).

INUEOKO OVTIKEIPEVO eKTEAEL OAT] OPUOVIKY] TOAAVTOOT KOl TN YPOVIKY otypr t, =0

nepvael and ) Béon x = 0 kvodpevo kotd tn Betikn kotevBuvon Tov dEova x'x.
a. Na ypawyete Ti¢ e€lodoeig x = £ (1), v =1 (1), a = (t), F =1 (1).
B. No KataoKeLAoETE TAL OOy PALLLATO TOV TOPATAVED EEICHOGEMV.

T ovopdlovpe @don ™G omANG aproVIKAG TaAAVTOoNG; Nao TopacTCETE YPOPIKA TN HE-
TafoAN TG PAONG GE GLVAPTNOT| LE TO XPOVO.

T onuaiver o 6pog «apywn edony; Ilog ypapoviar ot e€lomoeig x = £ (t), v =1 (t), a = (1)
NG AANG APLOVIKNG TOAAVTWOGCNC OTOV VITAPYEL OPYIKT GAoT);

[Towa gtvor ) d1apopd paoNS LETAED

1)  amopdKpvVeTG - TOVTNTOG,

i)  amopdKpLVONC - ETLTAYLVONG,

i) ToydTOG - EMLTAYLVOTG,

evOg LAMKOD onpeiov mov exTEAEl QAN OPLOVIKY] TAAAVIOON;

[Tow givor n avaykoio Kot tkovy] cuvOnKn OoTe £vo oNUELNKO OVTIKEIEVO TO 0TTOl0 ao-
poxpvvetor omd 1 0€om 1oppomiog TOV Vo EKTEAECEL OTAY APLOVIKT TOAAVTMON);

T ovopdlovpe otabepd emavapopds; And Tt e€aptdron Kot Tt eKQpAlet;

Na oei&ete 611 10 suoTnua palag - eAatnpiov pe KatdAANAN d1€yepon extedel amAr| appo-
VIKT] TOAGVTOOT).

o. No dci&ete 0TL TO AmAO EKKPEUEG [LE OPIGUEVES TPOVTOOEGEIS Umopel Vo EKTEAEGEL OTAN
OPLOVIKT TOAGVT®MOT| Kol va vToAhoyicete Tnv mepiodo T.
B. Tt ovopdlovpe amdod appovikd tarlavtot]; No avapipete Eva mopaostyLa.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

[Towa 014taEn ovopdlovpie amhd eKKPEUES;

a. T1ovopalovpe oMkn evEPYELO TOV ATAOD OPUOVIKOD TOAAVTOTY);

B. Zto mpdTLITO TOL ATAOV CPLOVIKOD TOACVTMTH 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 Ypapikég mopactdoels tov ovvapmoenv E, =f(x), Ey =f(x),
kaw E, =f(x) o€ xowod dibypappo.

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

[Tow TaAdvton ovopdleton
o. eAe00epT;

B. apeio;

Y. eBivovoa;

o. [Tog propodLe TEPAUATIKA VO LEAETICOVUE TN GOIVOVGH OPLOVIKT TOAAVTOGCT);

B. No mopacTioeTe YpopiKd 6€ GLVAPTNON LE TO YPOVO TNV ATOUAKPVVGT X TOL TOANVTO-
™ mov ekterel EOBIvovoa OPUOVIKT TOAAVTMOT Yo SLAPOPES TIES TOV GUVTEAECTN OTO-
oPeomng.

v. [Town cvumepdcpato TPOKHTTOVY AT TN LEAET TOV TAPATAVE® KOUTUAMY;

[Toto teyviKd evdlopépov mapovctdlel o puOUAC e TOV 0moio POivoVY Ol TOAAVIMGELS;

No anmoddoete Ypoeikd 6e GuVAPTNON KE TO YPOVO TO TAATOS POivovGag APUOVIKNG TO-
Advtoong. [Towo cvumépacua TPOKHTTEL AT VT TN YPAUPIKT TOPACTACT);

Noa avagépete mapadeiypata peyeddv mov peumvoviot eKOETIKA e TO ¥pdVo.

T ovopdleton ypdvog nuicelog {ong evog HeyEBovg Tov PEIDVETOL EKOETIKA pE TO YpHVO;
Na Bpeite 10 ¥pdvo nuicelog {oNg KaTd T SIACTACT| PASIEVEPYDV TUPIIVAV.

a. [Towo TaAdvTmon ovopdaletatl eEavoyKacuévn;
B. Tt ovopdlovpe 10106V(vOTTO £VOC TaAAVTOTH; Ao TL e&optdtar; [Towa eivar 1 1d106v-
LVOTNTA TOV cLGTNATOG Hdlas - edaTnpiov;
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22.

23.

24.

25.

26.

27.

a. [16te évog talaviomg mov ektelel e€avaykacuévn taddvimon BpiokeTon 68 KatdoToom
GLVTOVIGHOV;
B. ITowa eivon 1 enidpaom ¢ andcPeong 610 GLVIOVIGUO;

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;

o. [Tog propodpe mepapatikd vo peAeToovpe v eEavaykaouévn ToAdVT®oN TOL G-
oTuatog pnalag - ehatnpiov;

B. Na mapaoctioete ypagikd to mAATog TG EQVAYKAGUEVNC TAAAVTIWOGNS GE GLVAPTNON LLE
TN oLYVOTNTA TOL deYEPTN Yo O1dpopes TiéG TG otabepds andosPeons. Tlow cvunepd-
OUOTO TPOKVTTOVV OO TN HEAETN OLTOV TOV KOUTVADYV;

‘Evag Loyoc otpatiotev Padilet pe «Prporn. Otav mpdxettat va mepdcet po yEQupa, o Ao-

xoyog drotdlel Tovg otpatidteg va Padicovv erebBepa. Tarti;

Inuetokd ovtikeipevo extedel amin appovikn tardvioon. H eicwon g amopdikpuvong x
and ™ Béon woppomiag Tov elvan X = X nu(ot +@,).

Me mo10 1} o0 OO TO TAPAKATEO CUUPMVEITE Kol V10T,

0. T T cuviotapévn dovaun mov evepyei 6To avtikeipevo woydet ) oyéon F = —mm’x.

B. H pdon tg taydtrog v Tponyeitatl g gaons TS amopudKpuvens X Katd g

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

H ypapwn mapdctacn g amopdkpuvensg e X (m)
GLVAPTNON HE TO XPOVO YOl EVOL CUELKO V- 4
TIKEIPEVO OV €KTEAEL OMAT OPLOVIKY| TOALV-
Toon eaivetol oto oynua. Me mowo 1 ol o-
O TO MOPOKATO CLUPMVEITE 1 Olapwveite
KOl YloTi;

o. To pétpo g toyvINTOG £XEL TN HEYLOTN TL-
pn Tov TIg Xpovikég otiypég 0, 4 s ko 8 s.

B. To pétpo g emrdyvvong £xet n HEYIOTN
TN TOV TIG XPOVIKEG OTIYUEG 2 s Ko 6 S.

o
N
|
= i
I |
w |
5 |
e i
- o i
~ |
|
00 >
|
\
1
1
1
1
| |
| |
1
1
1
1
< |
1
| 5 |
v
—_
—~
D)

0,2 e N

v. Tn xpovikn otiyun t =4 s 1o H€Tpo g emrdryvvong eivor o = %.

0. Tn ypovikn otryun 7 s 10 HETPO TG TaxOTNTOG fvat HIKPOTEPO OO TO PETPO TNG TOYD-
TNTOG TN YPOVIKY| GTIYUN 2s.
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28.

29.

30.

H ypaopum mapdactacn g toyLTNTAS GE GL-
vaptnomn pe 1o xpovo Yo Evo GNUELKO avTL-
KeEIPEVO OV eKTEAEL OTAY| OPLOVIKT] TOAGV-
towon eaivetor oto oynuo. Iloteg and tig ma-
POKATO TPOTACELS €lvol GMOTEG, TOLEG Eivarl
AavBaouéveg kot yioti;

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

B. Tig ypovikég otypés 2 s kKar 6 s 10 LETPO
TNG EMTAYLVONG EIVaL LEYLGTO.

»
»

|

1

Y. 70 ¥poviKO ddoTna amd 6 s puéypt 8 s Ta SlovdcHaTe U Kot F (ovviotapévn dHvaun)
glvol GLYYPOUUIKE KoL OLOPPOTTAL.
0. 210 ypovikd daotnua 0 puéypt 2 s 1o avtikeipevo Kveitan Tpog tn 0€om 1oppomiog Tov.

H ypagwn mopdotaon g emtdyvvong o€ a
GLVAPTNON UE TO YPOVO Y10 EVO CTUELNKO V-

, ; , , : (T S —— mmmmmmemeeeeseopee
TIKEIPEVO TIOV €KTEAEL AMAY] OPLOVIKT) TOAAV- 0 ! /

»
»

TOGN QOIVETOL GTO GYNLLOL. |
Me mo10 1 ot od T TOPUKATO GLUPOVEITE ;

N dlpmveite Kot yoti; 2 Ya} 1012141

a. Tig ypovikég otrypéc 0, 8 s ko 16 s n toryv-
TNTO TOL OVTIKEWEVOL givar {om pe punodév.

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

v. Tig ypovikég otiypéc 4 s kat 12 s 10 HETPO NG TOYVTNTOS TOV OVTIKEWEVOL EXEL TN UEYL-
GT1 TN TOV.

0. H taydmmrto tov avtikeyévov kdabe ypovikny otyun kabopiletar amd v eficwon
v = v (ot + ).

_(X‘O

H ypaogwn tapdotacn g dvvaung o€ cuvap- F
TNOM LE TO YPOVO Y1l £VO CTUELNKO OVTIKETLE-
VO OV EKTEAEL OMAN OPUOVIKY TOAAVTOGON
QOIVETOL GTO GYT|LLOL.

Me moo M mowo oo To TOAPOKATO CLUPMVEITE

N dwpoveite kot yori; 2 4 6 810181416
a. Tic ypovikég otrypéc 0, 8 s ko 16 s 1 Toayo- ;
TNTO TOV AVTIKEWEVOL glvan iom pe pndév. =Y VA L/ \ )

B. Tn ypovikn otiyun t = 6 s T0 AVTIKEILEVO
Kivettal tpog ) B€om 16oppomiag Tov.

v. Tig ypovikég otrypéc 4 s kat 12 s 10 HETPO NG TOYVTNTOS TOV OVTIKEEVOL EXEL TN UEYL-
GTN TIUY| TOL.

0. H amopdkpuvon x tov avtikeypévou and ) 0éon 1coppomiog Tov kKabe ypovikn oTiyun
KkaBopiletor and v e&icwon x = X nUot.

»
»

Fo
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31

32.

33.

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

vikn otiyun t = 0 n pdélo diépyetor and ™ Béom 1- :
COPPOTLOG TNG KWVOVUEVN TTPOG TNV apvntikny kotevbuvon. Na Bswpnocete 6t omoua-
Kpvvon X ¢ palag and m 0€on woppomiag g etvor NUITOVIKN) cuvaptnon Tov ¥pOHvov.
Me oo 1 oo amd To TOPAKAT® CLULPOVEITE 1] SIPMVEITE Kol Y1aTi;

O

T
a. Tn xpovikn otryun t = 3 1N eMTAYLVOT EYEL OAYEPPIKN TN O = —.

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

TIKT] TOV.

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

210 TPOTLTO TOL OTAOD APLOVIKOD TOANVTWOTY| 4
LLE OPIOUEVT] OAIKT EVEPYELDL VO AVTIGTOLYICETE (o)
k0 pia and 116 CLVAPTNGELS

1) E, =f(x), 1) Ex =f(x) kot

i) E,, =f(x)ue m ypaeikn g nopdotao.
No S1K00AOYNGETE TIG ATAVTNGELS GOG,.

v

%) (B)

v
v

- Xo 0 Xo

ATAGG appovikdg TolavtotG eKTeAEl TOAAVT®GON TAATOVG X . AV TO TAATOG TAAGVTOONG

dimhaolaotel, Tote

o. 1 epiodog TaAdvtmong dmAacidleTat.

B. To p€Tpo g pUéylotng dvvaung EmaVaPopas SmAactdleTat.
Y. 1] OAKN EVEPYELD TOV GLGTILLOTOG TETPATAAGIACETAL.

0. TO HETPO TNG LEYIOTNG TaXVTNTOG TETPUTANGIALETAL.

Me moto 1} moloL Ao TO TOPATAVE CLHPMOVEITE Kot YlaTi;
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34.

35.

36.

270 TPOTLTO TOV OTAOV CLPLOVIKOD TOANVTMOTY| LE
OPIGUEVT] OMIKY] EVEPYELX M OTTOUAKPLVOT] TG LA~
Cag amd ™ Béon 1oppomiag TG 6€ GLVAPTNON UE
t0 ypdévo  dlvetw  amd v &fiowon

X = XM uE{ot + %@ Na avtiotoyyicete kdbe o

amo TIG GLVOPTIGELS

i) E, =f(t), i) Ex =1(t) xouiii) E_, =f(t) >t
HE TN YpOaeIKn g Tapdotacn. No dikatoAoynoe-
TE TIG AMAVTNOELS GOG.

A A

(B) 9]

2T00¢ OVO A0S OPUOVIKOVS TOAOVTOTES (A) Ko
(B) dtvoupe v idwo olkn evépyela. Me oo 1) oo
oo TO TOPOKATM GUUPOVEITE 1| SILPOVEITE KoL YloTi;
d. Ot TohavTtOTéG EKTEAODV OPUOVIKY] TOAAVTOOTN i-
d10v TAATOVG.

B. To pétpo g péytotng SHVOUNG ETAVAPOPAS GTOV  §
TaAovTot) (A) eivor SimAdolo Tov PETpov NG UEYL-
6TNG OVLVOUNG ETAVAPOPAS GTOV TaAAVTOTN (B).

¥. Ot toAavtoTéS ToAaVTOVOVTOL E TNV 10100 GLYVO-
™mra.

(B)
0. To pétpo g péyromg tayvnTag vy ToL TaAavtot) (B) ivat V2 (POPEC LEYAADTEPO

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

O amAdg apUOVIKOG TOAOVTMTAG TOV GYNMUOTOC EKTE-
Ael ToddvToon TAdTovg X,,. Awatnpodue otabepd o

TAATOG TOAAVTOONG Kot dtmAactalovpe ) palo Tov
ocopatog. Me oo 1 oo amd To TOPUKAT® CUUPOVEITE 1] SLOP®VELTE KO YioTi;
a. H mepiodog g tordvtoong duthacialetar.
B. H ol evépyeto Tov cuotipatog dSuthactaleTor.

v

V2

0. To pétpo g HEYIOTNG EMTAYVVOTG TOL GMOUOTOG VITOMTAAGLALETAL.

v. To pétpo v, TG pEyoTNg TAXVTNTUG TOV GMUOTOS YiveTal {0 pE
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37.

38.

39.

40.

41.

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

Me moto 1 Towa amd To TOPUKAT® CLUPOVEITE 1] SIPMVEITE Kol Y1aTi;

a. H ocuyvomta ¢ taldvimong duthactdlertal.

B. To pétpo v, ™G pé€ylotng TayvTNTAS TOL GEUPWioV dtTAactaleTat.

v. H tyun g ota0epdg emavapopdg vrotetpaniacidletal.

0. H evépyero TaAdvTeong TOL GUGTHIATOC VITOTETPOTAAGIALETOL.

Awmpodpe otafepd To U KOG TOV VAULATOG OA0D EKKPEROVG Kot TN Hdla Tov cpaptdiov,
EVO VTONTANGLALOVLE TO TAATOG TNG TOAAVTOONG. Me Tolo 1| Told amd To TOPUKATM GULL-
Qoveite N dOlapwveite Kot yloti;

a. H mepiodog g torldvtwong vrodmilactaleTal.

B. To pétpo v, G PEYIOTNG TAYVTNTAG TOV GEALPEIOV VITONTAACLALETAL.

v. H tyun g otabepdg emavapopds dtmlacialeTor.

0. H evépyern TaAdvTong Tov GUGTHUATOC VITOTETPOTAAGIALETOL.

Awmpodpe 6tafepd TO PNKOG TOL VILATOG ATAOD EKKPEUOVG KOl TO TAATOS TNG TOAAVT®-
ong, evod vrodmAactdlovpe ) pndla Tov cEapLdiov.

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

a. H mepiodog g toldvtoong duthacialerat.

B. H tipun g otabepdg emavapopdg vrodimAactdleTot.

v. To pétpo @, g péylotng enttdyvvong Tov ceopdiov dStrhactaleTol.

0. H evépyeia ToAdvTonS Tov GLGTHLOTOG LTONTAAGIALETAL.

2TOV OPUOVIKO TOAOVTMOTY] TOV GYLOTOG EKTOC 0d TN SVVOUN ETAVAPOPAC
—kx, evepyel kou dvvaun avtictaong —bv O6mov b 1 otabepd andsPeong
Kot v 1 odyefpikn Tyun g tavnTag g ndloc m.

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

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

B. To mAdTOg TG TAAAVTMOONG EAATTAOVETOL YPOLLLUKA LLE TO YPOHVO.

Y. O A0Y70G 000 JLB0YIKAOV TIUMV TOV TAATOVS givarl oTafepdg.

0. To ypovikd diotnua mov arorteitan yo vo petwdel o optopévn tiur tov
TAdTOVG (T.). M 0 ) 6T0 Moo TG eivan oTadepo.

YAko onpeilo exterel amAf appovikny ToAdvimon mAaTovg X, = 0,2 m Kol KUKAIKNG GL-
wvottag o =20 rad/s. Na Bempnoete 6Tt 1 0mOpAKPVVOT X TOL VAIKOD onpeiov amd
Béom 1ooppomiag Tov glval NUITOVIKY] GLVAPTNGT TOL YPOHVOUL.
Na yphwyete v e€icmon og cuvaptnomn pe to YpOvo Yo TNV ATOUAKPLUVOT| X, av diveTat O-
TLyw ty =0 eivon
o.x=0xorv>0
B.x=0xav<0

[Am. (o) x =0,2nu20t (ST) (B) x =0,2nu(20t +7) (SI)]
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42.

43.

45.

e ToAavtoduevo cOoTua Halog - ehatnpiov ektdg amd T dvvaun emavaeopas — kx, e-
veEPYOLV

1) o ddvaun avtiotaonc — bv, 6mov b 1 otabepd amdcfeong kot v 1 AAYEPPIKN TIUH THG
oL TG TNG HAlag m Ko

i) meplodwkn dvvoun F = Fmnuot otafepod mtAdtong Kot pHetaffANTHS ouxvotTTag.

Me moto 1} mowe omd To TOPAKATO CLHEMVELTE ) dlapwveite Kot yaTi;

a. ['lo tov Todavto Ba wydet n e&icwon Fynuot —kx —bv = ma.

B. Av n ouyvotnta v . tng mepodikng dovaung F eivon pukpotepn amd my bocuyvotnta
Vo TOL TOAAVTOTH Kot ap)ICEL VO OVEAVETOL GLVEYMS, TO TAATOG TNG TAAGVTMONG GUVEXDG
Ba av&avetat.

. Lo 1 |k
v. H docvyvotnta tov todavtot eivar ion pe v, = g
T \m

8. Otav eivar v <V, 10 GOGTNHO TOAOVTOVETOL HE TNV WBLOGLYXVOTNTE TOL.

YAko onueio pdlog m ektelel amAn apuoviky taddvioon. H aropdkpouven tov and
0¢om 1ooppomiog Tov diveton and v e&lcmon x = x mu(ot +¢,).
o. Na amodeilete 0T

) v=tmxg—x7.
) o =%wyv; —v° .

B. Na mapactioeTe YpOOIKd 6E GUVAPTNON LE TNV ATOUAKPVVGT] X
1) TV emTéyLVoT TOV VAIKOV GNUEIOV.
i) T SUVOULIKY, TNV KIVNTIKY KoL TNV OAKT TOV EVEPYELN. GE KOO SOy POLLLLAL.

YAko onueio ektehel amAn apUOVIKY TAAAVTOOT Kot TEPVAEL amd dVO onueio TG TPOYLAG

oV A kot B mov anéyovv andotaon d = 2042 cm, pe v dw taydvmra. ot petdfoon
and to onpeio A oto B amatteiton ypovikd dwotnpa t; =4 s. Metd 1o mépacpd tov and
10 B 10 vAo onpeio ypeidleton xpovikd dbotua t, =4 s yio va mepdost mhAl and To
onpeio B kivodpevo pe avtiBetn popd. Na Bpeite

o. TNV TeP1000 NG TAAAVIWOOTG.

B. To TAGTOC TG TOAAVTOOTG.
[Am. (a) 16 s (B) 20 cm]

YKo onueio extelel amin appovikn toAdvioon. Otav 1 amoudkpuven Tov Exel TIUEG
X(,X,, M TOXOTNTA TOV £XEL avTioTOXES TYWES V,,V,. Na Ppeite

0. TNV TEP1000 TNG TAAAVTOONG.

B. To TAGTOC TNC TOAAVTOOT|G.

Egapuoy: x, =0,16 m, x, =0,12m, v, =L2m/s, v, =16 m/s

2 _ 2 2.2 2.2
[A. (@) T=2m |21, T=02rs (B) xo =, |—2—2% x =02m]
V) TV, V) TV,
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46.

47.

48.

Yo onpelo extedel amhr] appovikny TOAGVTOON Kot 1 amopdkpuven tov and ) 0o 1-
coppomiag tov dtvetar amd v e&icwon X = x nu(ot +e,).

a. No vroloyicete T1g TIHES TV peyebav X, o, ¢, av yvopilete 611 0mOCTACN TOV 0~
Kkpaiov 0écemv Tov vAKoy onpeiov givar d = 0,2 m ko Yo t, =0 efvar x = 0,05 m Ko

v=-+3m/s.
B. Na Bpeite ™ ypovikn otiypn t, =0 v emtdyvvon tov LAIKOL onpeiov.
v. No TopacTNOETE YPAPIKA GE GLVAPTNGOT LE TNV amoudKpuven X and T 0éon 1ooppomni-

0G TOL TN GULVIGTOUEVT SUVOUN TOL OaokKeital 6to LAMKO onpeio, av 1 palo tov elvon
m = 0,1 kg.

[An. (0) X, =0,lm, @=20rad/s, ¢, :5% (B) o =—20m/s* (y) evbeio]

YAwo onpeio palag m = 0,01 kg extedrel andr| appovikr toddvioon tidtovg x, = 0,2 m
Kol teptddov T =1 s.

a. Na Bpeite 10 eAdy1oT0 Ypovikd d1doTnpa Tov amatteitot Yo vo LeTofel To vAKO onpeio
a6 ) Béon x; =0, m ot Béon x, =—0,1 m, av diveton 6T TO VAKO onpeio mepvdel a-
76 ™ Béom X, KvoLpEVO

i) mpoc ™ BeTikn kKatevBvvon.

I1) mpog TV apvnTIKY Katevbuvon.

B. [16c0¢ givar 0 puOUOS petaforng g opung ToL LAKOD GNUEIOL OTOV OVTO TEPVAEL OO
T1G B€0¢€1G X1 Kot X2;

[AT. (0) i) gs ii)%s (B) 4007 N, 4007 N]

YKo onueio ektedel amAn appoviky ToAAvVI®on Kot unkog tov Gova x'x. Tn ypovikn
otiyun t = 0 1o VA6 onueio diEpyetarl omd ™ B€om 1o0ppoTmiag TOV KIvoOUEVO TPog 1 Oe-
Twcr| katevBuvon. To mhdtog g Tordviwong etvor X, =4 cm kot cvyvotnta v =2 Hz.
Noa Bsmpnoete 6t 1 amopdkpvven X ToL VAKOD onpeiov amd ) B€om 16oppomiag Tov glvan
NLULTOVIKT] GLVAPTIOT TOL YPOVOV.

a. No ypdyete v elcmon g amopdkpuveng X 6€ GUVAPTNGN UE TO XPOVO.

B. Na mpoodiopicete ) péyiom taybvnto (Katd HETPo) Tov VAKOD GNUEiOV KoL TN YPOoVi-
KN otiypn t; Kotd v omoia ovtd Bo amoKTGEL AVTNV TNV TOYVTNTA Y10 TPDOTY POPE LETA
™ xpovikn otryun t, =0.

v. Na mpocdiopicete ) péylot emttdyvvon (Kot HETPO) TOL VAIKOU GMLEIOL KOt T YPpO-
VIKT) oTlypn t, KaTd TNV Omoia TNV omoKTA Yo TpATN opd petd  otryun t, = 0.

0. No vroroyicete 11 cuVOMKN amdGTACT) TOV OAVVCE TO LAMKO onpeio amd T oTiyun
to =0 ogm onyun t=1,25s.

[An. (a) x =400 2nudnt (SI) (B) 0,16mm/s, 0,25 s
() 0,64n* m/s?, és (8) 0,4 m]
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49.

50.

*51.

YAkd onpeio exterel anin appovikn toddvtoon. H aropdkpover tov x and ) Béon 1-
coppomiog Tov diveral amd v e&icmon x = 0,2\/511 20zt +o,) (Sl).

a. ['a moteg TG ¢ amopdkpouvong x n duvopkn tov E, elvan ton pe 10 50% g oAkng
ToV evépyewng B, ;

B. No Bpeite mv Tiun g apyng edong ¢, av divetar 6ty to t, =0 eivan Ep = %on
pe x>0 xarv <0.

[Am. (1) —0,2m, 0,2m (B) 5%]

Yo onueio palog m =107 kg extelel omhf appoviky taldvioon mhdtovg xo = 0,2 m.
Tn xpovikn otrypn t, =0 mepvdet amd ™ Béon x = 0,1 m kwvovpevo katd T OeTikn Ko-

tevfouvon, evd T ¥Povikh oTiypn t, = 3 s mepvdel amd v 10 B€on Kvodpevo Katd v

apvntikn katevbovon. Na Bewproete 01t 1 amopdKpuvoern X Tov VAKoD onueiov amd ™)
0éon 16oppomiag Tov elval NUITOVIKY) GLVAPTNGT TOV XPOVOL

o. Na vrohoyicete v mepiodo g TOAAVTOONG.

B. Na ypayete yio v TOAEVTOON OV EKTEAEL TO VAKO OMUELD TIG EEICMGELS GE GLVAPTI-
oM UE TO YPOVO:

1) NG amopdkpuveng X. 1) NG TaVLINTOGL. 1ii) TNG EMTAXVVONG O.

v. Katd to gpovikd didotnpo g kivinong amd t, =0 péxpt t, = % s, va PBpeite ya ™ ov-

vietapévn dHvoun mTov gvepyel 6To LAMKO onpueio:
i) v obnon. i) to épyo

(n* =10). [Am. (@)2s (B) i) x = 0,2nu§tt %@ i) v :0,2muv§n +%@(S|)

i) a=—2nu§zt+§@(51) (v) i) —37107 N3 ii) -15007 J]

Ta 600 copata A kot B mov delyvel to oynua givol torobe- y
MEéEVa To €vo TAVe 6T0 GAAO Kol EKTEAOVV KATAKOPLON O- 4
AN appovikn taAdvioorn pe mepiodo T = 2 s ko wAdtog
yo = 0,25 m. To ocopa B éyet palo m = 0,2 kg.

»

------------------------------------ +Yo

a. Na Bpeite ™ 0Ovoun mov ackel 10 copa B 610 copa A Aa 1
011G Béoelg y
iy y=0 X0
i) y=-—0,25m.
iii)y=+0,25m.
B. ' mowo Ty Tov TAdTOLG TaAGVT®ONG T0 cmpa B Oa ey-
KotaAgiyel 1o copa A, 6tav 1 mepiodog g TOAGVTOONG el oo Yo
vauT=2s;
v. [Tow etvon n péytot cvyvotTa TG TOAAVTOONG Yia TV omtoia To chpa B d¢ Ba eyka-
Talelyel o coOpa A, 6tav To TAATOG TG TaAdvT®ong eivat 0,25 m;

Aivovron g = 10m/s*kar > = 10.
[Am. (0) i) -2 N ii)—2,5N iii)~1,5N (B)1m (y)1Hz]
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*52.

53.

To éva GKpo KATAKOPLEOL 1BAVIKOL €AATNPiOV GTO- B I
Bepdc k =200 N/m eivon otepewpévo oe oplovtio - S —— 0

damedo. X10 GAAo dxpo tov givar otabepd cuvdede- Yo

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

elvar tomoBetnuévo copa B palog m = 0,5 kg. To > oo TR oo
cvotnua oopponel. IliElovpe 10 GOGTNUA KATOKO- K

pLPO TPOG T KATO KOTA Y, = % m Kot T0 oQN-

voupe erevbepo. v
a. Na dgigete 011 10 odpo B Oa eykatadeiyetl to 6i- y
oKo A.

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

Y. L& m6co Hyog Ba pBdoel To copa B whve amd ) 0éon oty omoio eykataieinet To Oi-
oko; H avtiotaon tov aépo Hewpeitar apehntéo kat g = 10 m/s?,

[Am. (0) eykatodreinel ot Béon y; =—0,1m (B) v=-2m/s, a =10 m/s> (y)h=0.2m]

Yhkd onueio pdlag m = 0,1 kg extehel amin appoviky Toldvtwon mAdtove Xo = 0,1m pe me-
piodo T =2 s. Tn ypovikn otryun t = 0 10 vVAKS onpeio mepvaet omd ) Béon x = 5 V310%m
KIVOOLLEVO KOTA TNV apvnTikn Katevbuvon.
a. Na yphwyete v e&lomon g amoudKpuveng X 6€ GUVAPTNOT e TO ¥POVO.
T

B. Tn xpovikn otiyun t = 7 va Bpeite yuo 1o VAIKO onueio

i) N SUVOIKY TOVL EVEPYELQL.

i) ™V KWNTIKN TOL EVEPYELDL.

i) 1o pLOUO pETAPOANG TG OPUNG TOL.
Noa Oempnoete 6TL 1 ATOUAKPVVOT X TOV VAKOD onpeiov amd T B€om 16oppomiag Tov glval

NULTOVIKT GLVapTHon Tov Ypdvoy kat 2 10

(A7, (a) X=O,1nu§1t+2?n@(81) B) i) 1,25007 T ii) 3,75007 J i) 50072 N]

Yo onueio palog m = 0,01 kg extelel amAn apuovikn TOAGVTMGY KOl 1) OAMKN TOV EVEP-
yew eivan E, =32 007 J. H omopdkpuvon x Tov vAukob onpeiov and tm 0€on 1oppori-
0G TOV €1VOL NUTOVIKT] GLVAPTNGT TOV YPOVOL KOl 1) EMTAYVVOT] TOL 0L GUVOEETOL LLE TNV O-
mopdkpouvon amnod ) B€om 16oppomiag Tov pe T oyéon o = —16X (oto SI).

a. No Bpeite v mepiodo Kot o TAATOC TS TOAAVTMOTG.

B. Na ypayete v €&icmon G amoudKpuveng X € GLUVAPTNON UE TO YPOVO, OV Yo

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

[Am. (@) T :gs L x,=02m (B) i) x :O,2nu§4t+%@(SI)

o Tn
i) x _o,zn@w : @(sn]
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*55.

56.

S7.

Zopo patoc m =1 kg eEaptdron and 1o Katm dipo Wovikod eratnpiov otabepdc k =400 N/m.
To ghatfplo etvor 6TEPE®UEVO GTNV OPOPT] OVEAKLOTPO Kol Kpépetar akivnto (ce oyéon
LE TOV aVEAKLOTNPA) KOOMG avTOG avePaivel pe otabepn ToydTNTO HETPOL U = V2 m/s.
g (oL OTLYUN O OVEAKLGTIPOG GTOUATAEL OTTOTOLLOL.
A. TToto Ba elvar To TAATOG TG TaAdVT®ONg Tov Ba ekteléoel | pwdlo m, ov

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

B. cvykpoatodpe akivnTo TO COWUN MGTE TO EAATNPLO VAL EXEL TO PVOIKO TOV HNKOC.
B. Na ypayete v e&iowon g amopdxkpovong y g palag m and 1 0€omn 1coppomiog g
0€ CLVAPTNON UE TO ¥POVo Yia TV Ttepintmon (o). Na Oewprioete 0TL | amopdkpovvon Y &i-
VO ULTOVIKT] GUVAPTNOT) TOL ¥pOvoL Kot t = 0 dTav 0 aveAKVGTIPAG CTAUATAEL.
No Oempricete TV KoTedduvon Tpog ta kato Oetuch kot g =10 m/s?.

NG

[Am. A. (o) z—gm (B) 0,075m B.y Z%nu(mtﬂt) (9]

TG Paiveton 6T0 oyNua. Amopakpivovpe tn palo and
M 0¢éom ooppomiag g katd T devbuvon tov G&ova
tov gAatnpiov katd 0,2 m mpog To KAT® Kol TNV Apn-
voupe grevbep.

a. No oci€ete 011 10 svoua palag - ehatnpiov Ba -
KTEAEGEL AAN APULOVIKT TOAGVTMOGN Kot VO, VTOAOYIGETE Yo
™V mepiodd g . il

Zopo paloc m = 0,5 kg elvar dgpévo 610 éva dKpo 1da-
vikob ghatnpiov otabepdg k = 50 N/m ko wopporei, 6-
k

B. T16on sivor N péylotn SUVOIKY EVEPYELD TNG TAANV- v
Tomnge, y
v. [Toon givor n péyrotn dvvapikn evépyela Tov eratnpiov;

0. Na yphwyete v e€icmon g amopdkpovvong g pdlog and ) 0éon wopponiag g o€
cuvdptnon pe to ypovo, av yio t = 0 diépyetan amd ™ Béon y = + 0,1 m xwvoduevn mpog
mv apvntiky Katevbovon. Na Bempnoete 0Tt 1 amopudkpouven Y eivol NHUTOVIKY GUVAPTN-
o1 oV Ypdvov kot g = 10 m/s%.

[AT. (a)T=§s B 1T 12257 (5 y:O,Znu§0t+%@(Sl)]

Zopo palag m = 1 kg woopponetl mivo og Aeglo opt-
Covtio emimedo depévo ota dipa 600 oplovTImV Wa-
VIKOV gAatnpiov, 0nwg eaivetor oto oynuo. Ta ela-
mplo PpioKovTal 6TO PLGIKO TOLG UNKOG KOl £XOVV
otafepés k, =300 N/mwxot k, =100 N/m. Amopa-
KpOvovue ™ palo amd T 0éomn 1ooppomiog TG KATA
) devbuvon Tov G&ova TV eAaTPimV Kot TNV aen-
voupe glevbepn.

a. No ogifete 011 10 oOoTHa pLAlag - eAatnpiov B ekTeAESEL AMAN OAPUOVIKT] TOAAVTOON
Ko vo vtoAoyicete v mepiodo T.

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

[AT. () % s (B)8J]
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58. Zopa paloac m = 1 kg 1coppomnel cuvoedepnévo ot Akpa OVO KATO- o

99.

60.

KOPLP®V WOVIK®OV ghatnpiov, Onwg @aivetal oto oynua. Ot ota-

Oepéc Tov ehatnpiov eivor kg = 250 N/m ot kp = 150 N/m. Amo- ke ke
pokpovoovpe t pala and ) B€on woppomiog g Katd T dievhuv-

o1 TOL GEoVa TOV EAATNPIOV Kot TNV aPnvovue AevBepn.

a. Na deiete 0TL T0 cvoTNUO 00 EKTELEGEL OTAT] OPUOVIKT] TOAGV- Y S
TG Kot Vo bitoAoyiote Vv mepiodo T. Yo
B. Av 1o mAdtog TG TaAdvTmong etvat yo = 0,2 m, moon elvou n pé- 0 <7
Y1oTN KIvnTikn evépyewa g palag m; (g =10 m/sz).

No Oeoprioete 611 6N B€om 7oL M| Pdlo 1oppoTEt TO EAaTPLO GTAEPS

K1 givon Tevimpévo kot to ehatipio otabepdc Ko ival cueelpmpévo. k, ka

[An.(a)%s B8] i e V

Zopo palog m = 1 kg 1oopponet mbveo o Agio opt-
Covto eminedo ouvdedepnEVO ota dpo dVO optlov-
TIOV WAVIKOV eAatnpiov, OTmg eoiveTol 6TO GYN-
po. Ot otabepéc tov ehatnpiov eival avtictoryo
k; = 220 N/m ka1 ko = 180 N/m. AmopaxpOvovue
™ pdla amd ™ 6éon woppomiog e Katd ™ O1e0-
Buvon tov déova tov elatmpiov katd xo = 0,2 M
KOl TNV aPrVovpe EAe00ep).

o. No dgifete 611 10 ovoTuo palag - eratnpiov
Oa extedécel amAn APUOVIKT TOAGVTMON Kol VoL V-
moloyicete v mepiodo T.

B. [Toon eivar  oAkn evépyetla g TOAAVTOONG;

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

vtk katevbovvon. H amopdikpuvon X ivol npitovikny cuvaptnon tov ypovov.

[AT. () %s PB) 8T () x:0,2nu§20t+%6i8|)]

AYo 1Bovikd ehatipia pe otofepég ka = 200 N/m
kat ko = 300 N/m ovvdéovtar o€ oepd. To é-
va GKpO TOV GUGTIOTOG TOV TPOKVTTEL GLV-
O€eTO aKAOVNTA ILE KATOKOPLPO TOLYO Kot TO
dAho cvvoéetar pe copa paloc m = 0,3 kg.
To cvompa woppomnel mive oe Aeio opllov-
TI0 EMIMEDO, OTMG POIVETOL GTO GYNUa. ATO-
paxpvvoovpe ™ palo omd 1 0éon 1oppomiog
g Katd T 61evbuvon Tov aEova TV eAaTn-
piov katd xo = 0,2 M kot v apvovpe ehevbepn).

a. No ogifete 011 10 oVoTUa pnalag - eAatnpiov Oo ekteAécel amAn APULOVIKT] TOAAVTOON
Kol va vroloyicete v mepiodo T.

B. [Toom eivor 1 oAkn evépyeta TG TOAAVTOGONG;

v. [Towo mocootd eni to1g % TG OAMKNG EVEPYELNG TNG TOAAVTMONG Elval KvnTiKN evépyeln
g padag, otav dEpyetar amd ) Béon x = 0,1 m;

k1 Kz

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

62.

Ao 1avikd ehorrpra pe otofepéc ka = 150 N/m wan ky = 300 N/m
cuvoéovtal o€ oelpd. To éva AKPO TOV GLGTHUOTOS TOV TPOKD-
TTEL GUVOEETOL OKAOVI|TO LE OPOPN KOl TO GAAO GUVOEETON e
ocopo palag m =1 kg. To chotpa 1copponel OTMS paivetar 6To
oynuo. Amopokpovoope ™ palo amd ™ B€om 1ooppomiog TG
Katd ™ oevbuvon tov dEova tov elatnpiov katd yo = 0,2 m
KOl TV aQVoupe eAe0BepN.

a. Na ogifete 011 10 cvotua palog - eratnpiov Bo extedéost
QAT OPLLOVIKT TOAAVTOON Kol Vo, bitoAoyicete tnVv mepiodo T.
B. [Toom eivar 1 oMkn evépyela TG TOAAVTOGONC;

v. [Tolo mocootd eni to1g % NG OMKNG EVEPYELNG TNG TAAAVI®-
ong elvar kivntikn evépyea g palog otav dépyetal amd

Oéon e y = —%m; (g=10m/s?). y

[Am. (a) gs B)27 (y)25%]

Opoyevig petaAlikog koAvopog ndloc m = 1 kg ko

guPadovd Swatopng S =20 cm?, sloptdror omd To -
Ae00epO GKPO KOTAKOPVPOL 1OAVIKOV gAatnpiov oTO-
Oepdc k = 380 N/m. To Ao dxpo tov ghartnpiov
otepeVETOL 08 akAovnto onueto. To cvotua wwop-
pomel Pe Tov KOAVOPO Pubiopévo oe vYPo TUKVOTNTOG

k
p=10° _g3 KOl TO EAOTPLO EMUNKLUEVO. Extpémon-
m

pe tov KOMVOPO KATOKOPLEA TPOG TA KAT® KOTA
Y, =2 cmKol Tov a@nvovpe eredlepo, Onmg paive-

tat oto oynuo. Tpipég otnv Kivnon Tov GueTAHATOG O AaUBAvVOVTOL LTOYT).

o. No deiEete 611 10 suoTNUa Bo EKTEAECEL ATA] OPUOVIKT] TAAGVTMOT] KOl VO VTOAOYICETE
v mepiodo T.

B. Metd méco xpovo, amd tn otiypr] mov apédnke ehevbepoc o KOMVOpos Ba mepdoet amd
) 0€om 160ppomiag Tov Yio Tp®OTN Popd;

v. Na yphyete v e£icmon TG AmopaKpLVGeNG y TOV KVAIVOpoL amd tn Béon 1coppomiog
TOL GE GLVAPTNGTN UE TO XPOvo, av ywa t, =0 elvon y = +4/2 007 m xarv < 0. Na Bewpn)-

GETE OTL 1) OMOPGKPVVOT] ¥ EVOIL ILTOVIKT GUVEPTIOT TOV pdvov (g =10m/s?).

(At @5 B gos @)y =2[10_2nu§20t+%”§(5|)]
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63. Xopa pdloc m = 1 kg woopponei miveo ce Aelo kKeKAMpEVO €-

*64.

*65.

ninedo, 6mwg eaiveror oto oynua. To ghatnplo Bewpeiton 1-
davikod pe otabepd k = 100 N/m. H yovia kiiong tov kekh-
pévov emmédov givar @ = 30°. ATOHOKPOVOLLE TO GO AT
) Béom 1eoppomiog Tov koTd T dtevbuvon Tov dEova Tov &-
Aatnpiov katd Xo = 0,05m Kot to aprvovpe erevBepo.

o. No 0ci€ete 011 10 cvoTNUO O eKTEAEGEL OMAN QPULOVIKN
TAAGVTOOT) Kol va VToAoyiceTte TNy mepiodo T.

B. Otav 10 copa Bpicketon otig Béoeic x = +£0,05 m va Ppeite

i) 1N SUVOLUKY] EVEPYELX TNG TOAAVTOOTC.
il) N duVOLIKT EVEPYELX TOV EAOTNPIOV.
i) To pOUO peTaPoAng ™G opung Tov.

[Am. (0) gs (B) i) 0,1257 ii) 0,51, 0 iii)—5 N, 5N]

a. [davicd 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. Xpnoyomoodpe dvo amd To Opoln EANTHPLO

KOl GUVOPLOAOYOVUE TIC OUTAEELS TOV GYMUA-

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

Cov tov copdtov X, kol X, ®OcTe 10 dVO oVv-

OTHLOTA VO TOAOVTAOVOVTOL HE TNV 1010 TEPi0do.
To oplovrtio eminedo ivan Agio.

[A7. (@) Nk () %:4]
2

Avo onueion A kar B Bpioxovtor 610 1010 opldévtio eminedo kol améyovv HETAED TOLG
=09 m. IIdveo ot ypopun mov Ta evavel pmopel va kwveitat xwpig tpin viuod onueio
N pélag m =96 007 kg, 1o omoio déyston omd ta onpeion A kot B ehictucég Suvdpelg mov
&xovv pétpa F, =0,8x(AN) kou Fy =1,6 X (BN) avtictorya (oto SI).
o. Na dgi&ete 6T1L T0 VAKO onueio ektedel amAn apuoviKh TOAGVTOON.
B. Av 10 VAIKO onpeio Tepvhel amd To onpeio A pe toyvTNTa HETPOL VA = 1,5 m/s, moto &i-
Vol To HETPO TG TaLTNTAS TOL Ota TEPVAEL amd To onueio B;

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

67.

68.

Opoyevig kdAvdpog vyovg H = 25,2 cm 1coppomnel
LE TOV AEOVA TOL KATAKOPLPO GTN SO OPICTIKN ETL-
@Gveo, §Ho vypdv pe mokvoTTe p1 = 13,6 glem® kau
p2 =1 glcm3, Omw¢ eaiveton oto oynuo. H wokvo- t
TITAL TOL LAKOD TOL KVAIVEpov givar p = 7,2 g/cm® H
Extpénovpe xatakdpuea mpog to KAT® TOV KOALV- l
opo amd 1t Béom ooppomiog Tov KoTd Yo = 1 cm

KOl TOV 0p1VOLULE EAEVDEPO.

0. Na deilete 0T1 0 KOAMVIPOC Oa ekTELETEL QT ap-
HOVIKY] TOAGVTMGT) Ko VoL vioAoyicete v mepiodo T.

B. Noa yphwyete v e€iowon g amopdkpuveng Tov

P

KLAIVOpov amd 1t 0éom 1ooppomiag Tov oe Guvdptnomn pe to Ypdvo, av Yo t = 0 givon
y = +1 cm. Noa Bewproete 011 | OTOUAKPVVOT| Y EIVOL ULTOVIKT) GUVAPTNOT) TOV YPOVOV.

Ot tp1Péc Bempovvtar apehntéeg kou g =10 m/s?.

[Am (o) T=024ns (B) y=10"nuE>t + Eh (s
03 2C

Aiokog pélog M = 3,75 kg eivar 6uvdedeévoc 6To TAVE® GKPO KATO-
KOpLEOV 1Wavikoy ghatnpiov otabepdg k = 400 N/m tov omoiov 10
Ao GKpo oTEPEMVETAL GE OKAOVNTO onueio Tov damédov. ATd Vyog
h = 0,75 m néveo and 10 dioko aprvetar va mécel erevBepo €va
oceapidto palag m = 0,25 kg, to omoio GVYKPOVETUL [LE TO OIOKO [LE-
TOTIKA Kot TAaoTikd. H didpkela g kpovong Bempeitan apeAntéa.
o. Na vtoloyicete 10 TAATOG TG TAAAVIMOONG TOV GUGTNHLOTOC.

B. Na ypayete v €€lo®on T OMOUAKPVVOTG TOV GUGCMOUATOLLO-
t0¢ amod T B€om woppomiog tov av ywa t =0 dlvetory = 0 ko v < 0.
Na Bewpnoete 0TI | ATOUAKPLVON Y Elval NMUITOVIKT GLVEPTNOT TOV

xpovov (g =10m/s?).
[Az. (o) 25007 m  (B) y =2500 nu(10t + ) (SI)]

Yopaipa palog m = 1 kg aprvetar vo méoel ehevbepa amd Vyog
h, =5m mhveo and dioxo paloac M = 10 kg, o onoiog 1coppomel
OGUVOEOEUEVOC OTN Ul GKPT KOTAKOPVEOL 100VIKOD €AATNPiov
otafepic k = 1000 N/m, onwc @aivetor oto oynua. H oceaipa
GLYKPOVETOL LETOMIKA [E TO d1GKO KOt 1) SLdpKELD TNG KPovong &i-
val apeAntéa. Metd v kpovon ¢ pe 1o dioko 1 ceaipa eOdvel
og vyog h, =1,25 m. Na Bpeite
0. TO HETPO TOV TAYVTNTOV TNG GPAiPOS Kot TOV dioKov apEsMG
HETA TNV KpovOMN.
B. to TAdTOC TG TAAGVTMONG TOV dicKOV.
Y. T0 pLOUS peTafoing TG opung Tov dickov Otav PpiokeTon OTIg
akpaicc Oéoelc e Tpoyidc Tov. (g =10 m/s?).

[Am. (0) Sm/s, 1,5m/s (B)0,15m (y)-150N, 150 N]
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69.

70.

71.

TNTA Vo, OTWG PAIVETAL GTO GO

a. To BArpa damepva Tov kOPo kot eEépyeton pe taxdnto v = Av, (A <1). H
oldpketa kivnong tov PANpaTog péca otov K0Po givor apeintéa. I1oco ivar
70 TAATOC TG TaAAvTmong mov Ba ekteAése 0 KOPOG;

B. To PAua convoveton axapiaio oto kévipo pdlog tov kvfov. I16co sivar
OTNV TEPIMTMOT QTN TO TAATOG TOAGVTMGNG TOV CLGGMUATMLOTOGC;

Evlvog kKOPog pndloc M 1coppomel cuvdedeEVog GTO EVal AKPO KOTAKOPLPOL —
wavikov gratnpiov otabepdg k Tov omoiov to GAAO dKpo givar oTEpE®UEVO
o opon. 'Eva PAnua pdlog m kveital KotakOpu@a Tpog Tol TAVE e ToyD-
k
Vo

k 2
m

Amo ™V KopuPn Ael0L KEKAUEVOL EMUTEOOV
yoviog khiong ¢ =30° otepedvetar dopé-
cov  1ovikod ehatnpiov copo  palog
m, =3 kg kot 10 cvoTnua 1oopponel TV

070 KeKAEVO emimedo. Ao T Pdon Tov Ke-
KMUEVOL EMUTEOOVL KIVEITOL TTPOG TO TAV®D
copo palog m; =1kg kot apykng tayovTn-

T0C Vy =5 m/s mwov £yel tn d1evOvvon tov GEova Tov ehaTnPiov, OTME EAIVETOL 6TO OYN-
0

po. H apywn amdotoon tov copdtov givar s = 0,9 m kot 1 otabepd tov ghatnpiov
k =300 N/m. Ta copate cuyKpoOovTol HETOTIKA KOl 1] OIPKELD TNG KPOLONG £lval ople-
Antéa.
A. T16c0 eivat 1o TAATOG TNG TAAGVIMONG TOL GOUNTOG M, OTOV 1] KPOLGT £ival EAAGTIKT);
B. Otav n kpovon eivon mhaoctikn vo Ppeite
0. TO TAATOG NG TAAAVIMOONG TOV GUCCOOTOUATOC.
B. ™ péylotn TopapdpE®OT TOL EANTNPIOL KATA TN JIPKELN TG TOAAVIWOGONS TOV GUG-
COUATMOUOTOC.
(g=10m/s?).

[A®. A.0,2m B. (o) % m (B) % m (emunxovon)]

Yopo X, palog m; =1kg eivar cvvde-
dgpévo 610 éva akpo opllovIiiov Wavi-
ko0 glatnpiov otabepdc k = 400 N/m
Kol EKTEAEL QAN OPUOVIKY] TOAGVTMOT
nAdtoug x, =0, m xatd pnrog Actov opldvtiov emmédov. Otav 10 copa X, SEpyeTal

v

amd M 0¢om 1ooppomiog TOL GLYKPOVETOL HETOTIKA HE aKivinTo copo X, palog
m, =3 kg. H kpovon eivar peromikn kot n dwbpketd g eivar apeintéo. Na Ppeite 10
TAATOG TNG TOAAVTMONG TTOL EKTEAEITOL AV 1] KpovGT gival

0. EAOCTIKT).

B. Thaoctuc.
[An. (o) 0,05 m (B) 0,05 m]
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*T2.

73.

*74.

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

vo ekTeAéoel amAn appovikn toddvtwon. To optldv- - -
TI0 damedo gival Aelo Kol To EAATPLO OOVIKA [IE h
otafepéc ki = 150 N/m kan ko = 50 N/m. Extpénovpe l

10 copa X, and m 0éon wopponiag Tov ot Bfon
Xo = 10,24 m xou T ypovikn otiyun t = 0 to apnvov-
pe ehevbepo. Tavtdypova amd Vyog h mdve amd ™
0éom woppomiog apnvetal va técel ehedBepa copa X, palag mo = 0,44 kg.

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

T0 TAUTOG TG TAAGVTMGNG TOV GLGGM LLATMLOTOG.
H dudpketn g kpodong sivor mépo moAd pikpr| Kot 1 aviicTaon Tov aépa OUEANTEQ.

(g =10m/s?*, n* =10).
1
[Am. (o) T (B) 0,2 m]

Aioxog pdloc M =1kg eivar otepempévog 610 TEVe dKPO KATAKOPLPOV w
wavikov ghatnpiov otabepdg k =200 N/m, tov omoiov to GAAO dxpo &i- g

val oTepe®UEVO o€ oplovTio ddmedo. [Idvew oto dicko KabeTon Eva mOLAL
pélog m =0,2 kg ko Kémow oTIypr] EKTIVAGOETOL KOTAKOPLPO TPOG TA
mhvo pe toyvmto v =2 m/s. Na Bpeite
0. TO LETPO TNG TAXVTNTAG TOV OTOKTA O Oi0KOC.
B. to TAdTOC TG TAAGVT®ONG TOV diGKOV.
Y. TN HEYIOTN OLVOLIKT EVEPYEL TNG TAAAVTOONG.
0. TN LEYIOTN SLVAULIKY] EVEPYELX TOL AT PiOV.
(g =10 m/s?).
[Az. (a) 0,4 m/s (B) 0,03m (y)0,09] (3)0,641J]

To éva dxpo katakdpveov Wavikov ghatnpiov otabepdc k =20 N/m givar otepempévo
o€ 0poQT). ZT0 GALO GiKpo ToL givar cvvdedepévo copa X, patog m =0,2 kg to omoio &-
KteAel amin appovikny taAdvioon midatovg y, = 0,2 m. Kémow otryun mov empovpue mg
apyn tov ypdvov t, =0, evad 10 copa Bpickerol 610 GO TOV TAATOVG KATEPYOUEVO TPOG
™ 0€om 16oppomiog TOv, GLYKPOVETUL LETOTIKE e cOUO X, iong palac, mov éyet avtibe-
T Ty 0T TO.

Na Bpeite T1g e€16M0E1G TOL TEPLYPAPOLV TNV Kiviomn KAOE COUATOC oV 1] KpovoT givat

0. EAOLOTIKT).

B. Thaoctuc.

H dudpketo g kpovong eivan apeintéo. O dovog y'y gival KatakdOpueog He popa Tpog
ta Katow. H aropdkpouvon and t B€om 1coppomiog yio tnv ToAdvTmon givat NUTOVIKY G-
vépon tov xpévov (g =10m/s?).

(A (a) v, = o,znuElOt +%”@ y, ==01+3t+5t2 (S) (B) y= 0,2nugﬁﬁt +37”@ Sh]
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*75.

76.

Yopo X, palac m = 1 kg wopponei cuvoedEEVO GTO Eva AKPO KOTOKOPL-

@ov 1avikoh ghornpiov otabepdc k = 100 N/m tov omoiov 0 GAo dkpo X
oTEPEMVETOL 0 0poen. BAnqua X2 iong palog pe 1o X1 Kiveiton Kotakopueo
TPOG TA. AV KOl GUYKPOVETAL LE TOXVTNTO LETPOV V) = J6 m/ S, LETOTL-
K6 Kot TAUOTIKG e TO odpa X1 TN Xpovikn otiyun to =0 K
>, Hlm
Vo

a. Na Bpeite To TAATOC TNG TOAGVTMOGNG TOV GLGGMUATMLOTOG,
B. Metd moco ypoévo amd T otyun g kpovong to = 0, n taydra Tov
GLGCOUATOUATOG B0 UNOEVIOTEL V1o TPAOTN POPdL;
v. Na Bpeite yio 10 xpovikd diotnpa tov epotipatog (B),

i) 7o épyo ¢ dvvaung tov glatnpiov.

i) v odnon tov Papovc.

i) v odnon g dvvaung tov gratnpiov. m
0. Na Bpeite 10 puOud petafoing e opung Tov CLGGMUATMOUUTOG

i)  opéomg uetd v kpovon.

i)  otav Ppioketar oTig akpaisg BEcelg g Kivnong Tov.
Na Bewpnoete 0T1 | amopdkpvvon y amd ) 0€om 16oppomiog yia TV TaAAVTOOT givon nu-
TOVIKT] GLVAPTNGN TOL YPOVOVL.
(g =10m/s?).

[Am. (0)) 0,2 m (B)%s (y) i) 0,57 ii) ~2y2n Ns iii) ﬁ%n—ﬁ@Ns

3
(8) i) ~10N ii) —20 N, 20 N]

Ao v kopuen Aglov KekAMpEVoL emmédov yoviag kMoemg
¢ = 30° e&aptaror Wavikd ehatfplo otadepdc k =100 N/m
Kol 610 KAt ehevBepo dkpo TOov GLVOEETOL GOMA MAlaG
m, =2 kg. To oVvomua oopponel Tave ce KeKMUEVO Emi-

nedo. 'Eva Ao palog m, =2 kg kweiton opilovria pe to-
AOTNTO LETPOL V =2 m/S KOl GUYKPOVETOL OKOPLOA0, LETOTIKG Kol TAACTIKA LE TO GO
pélag m;.To cucsocmpdtopa dev avomnod.
a. Na Bpeite o TAATOG TG TAOAGVTMOGNG TOV GLGGMLUATMOLUOTOG,
B. @ewpovpe apyn pétpnong Tov xpdvov t, =0 ™ otrypn e Kpovong kot GEova X'X e
v Kotevhuvon mov eaivetar 6to oynua. Na ypayete v eEicwon TG amoudKpuveng Tov
GLGCOUATOWNATOG omtd TN BEom 16oppomiag Tov. No OempnoeTe OTL 1 AMOUAKPVVOT X Y10
NV TOAQVTOOT EVOL NUITOVIKY] GUVEPTNON TOV XPOVOU.
Y. Metd moco xpovo amd ) otrypn t, =0, n todTo TOL CLVCCEUUTMOHATOG UNdevileTon
YL TPAOTN POPa;
0. Na Bpeite 1o puOuo petafoing e opung Tov CLGGOUATMORATOG Katd TN devhuvon Tov
KEKALUEVOL EMTEOV

1) auéomc petd v kpodon

i) 6tav Bpioketon oTig akpaieg OEcelg TG Kivnong Tov
(g =10m/s?).

- E T
(A7 (@)02m (B) x = 0,2an& +2 E(SI) 1) s

(8)i) 10N ii) 20N, 20 N]
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78.

*79.

KvBog péloc m =10 kg 1coppomnel tomobetnuévog move o Aeio opildvtio eminmedo. X
poe katokopven £dpa Tov KVPoL elvar depévn N pia kPN 1BaviKov oplovtiov gaatnpiov
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 KOPov givar depévo un elaotikd kot afapés vipa To omoio £xel Opo Bpavce-
o¢ Fy, =120 N.

Méom oV ViHatog aoKoVE 6TO GO dvvoun Katd T dievBvven tov dova Tov ehatnpi-
0V Kl [e Popd €T OOTE TO EAATNPLO Vo emunKoveTol. To pétpo g SHvoung pnetafd-
AETOL LE TNV EMUAKVVON X TOV EAaTNpiov cupeova pe v e&iowon F=80+200x (SI).
Noa Bpeite

0. T1 SUVOLIKT EVEPYELN TOV EAATNPIOV TN GTIYUN TOL KOPBETOL TO VILLQL.

B. To TAATOC TNG TOAGVTMONG OV ol EKTEAEGEL TO GUGTNUO EAATHPLO - KVPOC.

Y. META OGO XpOVO amd T otiypn t, =0 mov kdPeton To viipa Bo Tepdoetl 0 kKOPOG omd ™
Béon 16oppomiag Tov Yo Tp®OTN POpPd;

Na fswpioete GEova x'x pe apyn t 0éon ooppomiog Tov kKOPoL kot OTikn opd exeivn
KOTO TNV 07oia TO ELOTPLO EMUNKVVETOL.

[A7. (@) 5] (B)0,4m (V)gs]

ATAG exkpepés €xet mepiodo T, dtav talavidveton otny empavela g Img.
a. [Towa Ba etvor ) Tepiodog TAAAVTOGNS TOV EKKPELOVS 0V TO HETAPEPOLLLE o€ VoG h amd

mv empdvele s I'ng, 6mov g = %To; (g, elvor 0 pétpo g emtdyvvong g PopvnTag
otV emedvela g I'mg).

B. [Tow petaforn emi 101G % TPEMEL VL EMPEPOVILE GTO PNKOG TOL VILLOTOG TOL EKKPEUOVG
wote vo ekterel Todavtaoels nepodov T, 6tav petapepbet oe dyog h;

[A. (@) 2T, (B)-75%]

210 éva AKPO U EAOGTIKOV VI LLOTOG UNKOLS £, TO omoio Bempolpe xwpig pala, Tpocdéve-
Ton 6papidio Evrov, 6ykov V kar Tokvotntag p:. To GAlo GKpo TOV VARATOG TPOGOEVETIL
otov mobpéva doxeiov 1o omoio mePEyEL vepd Tokvomtag p, (P, >pe). To viua kot o
coapidto Bpickovror fubicpéva pésa 6to vepd Kot To GLGTNL VL - GOAPIdL0 1GOoppo-
nel. AmopoakpOvovue 10 o@atpidlo amd t 0o 16oppomiag TOL MCTE TO TEVIOUEVO VLA
Vo GYNUOTICEL LE TNV apytk dievbuvon pikpn yovia ¢ Kot To agrvovue e evdepo.

a. Na 0gi&ete 611 10 6Qapidlo Oo eKTELECEL AUTAN APLOVIKY| TAAGVTMOT).
B. Na Bpeite v mokvotnta tov EOA0L av divovon

0=0,6m, T=2s, g=10m/sz, Py =10° kg/m3, 1% =10.
Tp1pég de Aapupavovtal voyn.

[An. (o) D =(p, —p;) gE’\i B) pe =

1 k
; Py —>p§=625—g3]

Ar?y m
+1
gT?
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80.

81.

82.

ATAO ekKpePég amoTeLElTOL OO HOVOTIKO VU LN EAACTIKO, OpeANTENS HALag PNKOVG
{=1m. 210 éva Gkpo tov VNuatog dévetar ceopido palag m =0,1 kg to omoio eivan
eopticpévo pe eoptio q =200 pC. To GAlo dxpo Tov VIHOTOS Eival akAOVNTO GUVOEDENE-
vo pe opo@n. To ekkpepéc PpiokeTon e 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 Bempov-
Ue emiong OpoyEVEC.

Amopakphvoupe To c@apidlo amd T BE61 100pPOTING TOV MGTE TO VIO VO, GYNLOTICEL e
TNV apyIKN TOV 01e0BVVoT HIKPN YoOVia @ Kot TO a@nVOLLE EAeDBEpO.

a. Na dciEete 0Tt T0 6Qapidto o exTeAEGEL ATAT APUOVIKY] TAAAVTOGT Kot Yl TS 600 Ka-

tevBvvoelg tov E.
B. Awumiot@vove TEWPAUATIKA OTL TO EKKPEUES ekTELEL TaAdvTwon pe mepiodo T, =m/2 s

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

s Otav 1 Ko-

te00vvoT TOV E OVTIGTPOPEL.

Noa Bpeite
1) o HETPO NG EmLTAyLVONG TNG POPVTNTOC € GTOV TOTO TOV YIVETOL TO TEIPALLAL.
i) to pétpo e évraonc E tov nhextpikod nediov.

mg +Eq D' = mg — Eq

_ . _ m .. _ 3N
Am. () D =———, , 1)g=10— 1) E=40100" —
[A. (o) ; J B e 2 ) C

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

a. [16c0 givar To UKo TOL VIIHOITOG TOV EKKPEUOVG;

B. Av 610 6Qa1pidlo ekTdC amd TV EAEN TG PapVTNTOG AGKEITOL KoL Lot GAAT KOTOKOPLO
otafepny Sovaun F amd éva medio duvapenv, 1ote 1o ekkpepéc extelel TpelC TARPELS TO-
ravihoels o 2 s. No Bpeite ) otadepn Shvopn E.

Aivovtat: g =10 m/s? ko n° =10

[A7. (0) 0,25 m () 0,125 N, F opdppomnn tov Pépovc]

Avo amhd exkkpeun, 1o kabéva unkovg ¢ = 3,6 m, Kpépovtal and to 1010 onpeio. Ta ceat-
pidla TOV EKKPEL®Y oV HALES L KO V KO TOL VI)LOTA TOVS oynpatilovy L TNV KotoKo-
pLON kPSS Yovieg @ =2,5% ko 6 =5° avrticTtoya.

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

o. Zg moto onueio Ba yiver | mpdT KpovoN Kat yloti;

B. Na Bpebetl 0 Adyog tov paldv MOTE va EKTPEMOVTOL TO, EKKPELT GUVEXDG UEXPL TIS OPyL-
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 cuve = 0,996.

[Am. (00) Ztn 0¢om 1ooppomiog (B) By (y) T, =0,6ms]
v
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*83.

84.

85.

86.

To petarikd ceapidto amrod exkpepovg Exet nalo m = 0,1 kg ko etvon popticpévo pe
eoptio g =— 2 pC. To vipa 1o omoio gival depévo 10 oParpidlo eivor HovoTiKG, Un gho-
oTIKO, apeintéag ndlog kot £xel pqrog ¢ = 0,1 m. To ekkpepéc Pploketon og meproyn émov
€KTOC amd 10 medio Papvmrog (to omoio Bewpove OPOYEVES) EMIKPATEL KO VO OLOYEVES
NAEKTPOGTATIKO TEGTO E, opoppomo tov dEova x'x, t0 omoio £xet uétpo E = glw %
0. Na 6Yed10GETE TIG OUVALLELS TOV ALGKOVVTOL GTO GPALPIO0 OTaV aVTd 1GOPPOTEL.

B. Na ogi&ete 611 6TV KATAGTOGT 1GOPPOTING TOV GOAPOIOL, TO Vo oynuoTilel Le v
KOTOKOPLPO YOVio @ Y10 TNV 0ol 1oYVEL EQP = J15.

v. Extpénovpe 10 spapidio and ) 0Eon 1coppomiag Tov, MGTE TO VIO VO GYNUOTICEL e
M 01evBvveon mov giye 6Tav T0 CEUPIOIO 1IGOPPOTOVCE LUKPT| YOVIL KO TO OPTVOVUE EAED-
Bepo. Na deiEete Ot1 T0 GQapidlo Ba exteAécel amAn apUOVIKT TOAGVTOGT Kot vo. Bpeite
NV mEPL0d0 TNC.

(g=10m/s?).

m¢ —>T:£S]

[Am. (y) T=2=n
/Ezqz +m?g? 10

H mepiodog pag ebivovsag appovikng taidvimong eivar T kot to mhdtog g axolovbdet
ToVv eKOETIKO VOUO O = aoe_’“, omov A otabepn mocoHTNTO.

o. Na d&ilete 011 0 AdY0g HV0 S0SOYIKADV TILDY TOL TAATOVS TG TAAdVTOONS £ivar 6Tadepos.
B. Metd and N, =18 minpeic Tohavidoels, mov dapkovv t, =13,86 s, to mAdtog g ta-

Advtoong eivon ico pe (%0. Na Bpeite to mAdtOg TG TOAGVT®OONG, OTAV YivOLV OKOUX
N, =72 mAfpelg TalavimOCELC.

U“n — AT _ (10
= = 0. —
e ot00. (PB) 32]

[Am. (a0)

n+l

To mAdtog g @Oivovcag OpPHOVIKNG TOAAVI®OoNG okoAovBel Tov ekBetikd vOpO
o= aoe_m, omov o, To apykd TAdtog kot A otabepn mocoTNTA.

0. Z€ 10c0 YPOVO T0 TAATOG TNG TAAAVTOONG Ba Yivel o = (%0;
B. Av ywo kéBe TANpN Tordvtoon N enl 1015 Y% eAdtTmon ™G OAIKNG evépyelag Eq ¢ Ta-
AMavtoong etvor 36%, va Bpeite v eni to1g % petafoir) Tov TAATOVG TS TAAAVTMOOTG.

[AT. (1) % (B) —20% (shdrroon)]

e eAe00epo aprOVIKO TOAOVTOTY evepYEL dOUVauN avtictaong F = — bu, 6mov b 1 otabepd
andoPeonc. Na amodeiEete Ot
a. 1 otabepa b £xel povadeg kg/s.

. . . o . dE 2
B. 0 xpoviKOg pLOUOG LETAPOANG TG UNYXOVIKNG EVEPYELOG TOV TOAXVTMTY £V m =-bv~.
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87.

88.

*89.

To m\dtog g eOivovcag TaAEVTOONG OPUOVIKOD TOANVTIMTH UEUDVETAL EKOETIKA e TO
xpovo, svuemva pe v eicoon o = aoe_m. Tn ypovicn otypn t, =0 1 okwkn evépyela
T0V ToAavTOT etvan E,.

. . . , . Eg
a. Metd moco xpdvo t; n evépyela Tov taraviotn Oa yiver E, = 7;

B. I[16on eivor ) evépyeto TOL TOAOVTMOTH TN YPOVIKT| GTLyUn t, = 3t,;

E
(A (@) 4 =2 (§)=°]

O ypovog nuioelag Long evog padievepyod vAkoL givor T.

. . . .15 , ,
o. Metd moc0 xpovo Ba Exovv dacmaoTEL TOL 6 TOV OPYLIKOV TUPNVOV;

B. Moo m0cooTd £mi T01g %0 TOV apYIK®OV TVPNVEV Ba £xel dacmactel o ypovo t = 2T;
[Am. () 4T (B) 75% ]

21 odtaén Tov oYNUOTOG Ol aywyol A Ay
AT, TH, HZ dgv épovv ouk avti- A - - _}_1"
otaon. H ydAxkwnm pdafdoc AM é£xet B® B®

unkog £, pala m, opikn avtictaon R

KOl GTO HEGO TNG CLVOEETAL LUE TO £Vl I'/\/VVVW/WVW\/‘
bxpo opildvtiov 1ovikoh gratnpiov

otabepdc k, Tov omoiov t0 GALO dKpo B® B®
elvar ovuvdedepévo oe otabepd onpeio X > X
Kkatakdpveov toiyov. H pdéfdoc npe- Z M M1 H
pet ko To eAaTNPlo €)Xl TO PLGIKO TOL UNKoc. TpiPn petacd pafoov Kot aywymv dgv V-
napyel. H 6An ddrtaén Ppioketal og meproyn OTOV emkpatel OHOYEVEG LoryvnTikd medio €v-

TOOMNG B.O SaKOTTNG A givar apykd avolKTog.

Amopakpovoope  pafdo mpog ta 6e51d katd o, Onwg eaiveTol 6To G, Kol TNV apn-
voupe glevbepn ) ypovikn| otiyun to = O.

a. Na amodeilete 0TL M paPoog Ba exteAécel AmAn apLOVIKT TOAGVTOOT).

B. Na mapactioete ypagikd 6e GuvEPTNON UE TO ¥POVO TNV OTOUAKPLVOT) TG péfdov amd
N 0éon 1ooppomiag e Na OempnoeTE NUTOVIKY T1 GLVAPTNOT TNG ATOUAKPLVONG X LE
TO YPOVO.

v. Tn ypovikn otypn t, =0 aprvovue eredBepn ) papdo and t Béon x = + o Kot TOW-
TOYpova KAEIVOLLLE TO SlaKOTTN A.

1) Tixivnon Ba extedéost Tdpa 1 paPooc; No SIKOOAOYNOETE TV OTAVINGT GOG.

ii) No mapaotieeTe YpOopIKQ 6€ GLVAPTNON UE TO YPOVO TNV OTOUAKPLVGT TG PAPdov omd
1 Béom 1oppomiog TG (TO0TIKA).

22
[An. (@) D=k (B) x =0aynu E\/Et + g@ (y) 1) pBivovca appovikn toAdvtwon b = B/
m

R

]
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91.

92.

210 éva dkpo 1avikov opdvtiov gratnpiov otabepdg k = 100 N/m givar cuvdedepévo
copa paloac m = 1 kg 1o onoto pmopet va kiveitan tave o opldvtio eminedo. To dAro G-
KPO TOV €AaTNPiOL OTEPEDVETAL GE AKAOVNTO ONUELD. ATOHOKPOVOVUE TO GMOUO OO TN
0éom 1ooppomiog Tov kotd T devbvvon Tov dEova Tov ghatnpiov Katd Xo = 0,2 M kot T0
aPNVOLLLE EAEVOEPO.

Aoy tp1dv 10 TAGTOC TG TaAdvVTOonS ehattdveTol Katd 20% petd and kdbe mAnpn ta-
Advtoon.

a. [Tow etvar n W60cLYVOTNTO V() TOV TAAGVTOTY);

B. I1oon evépyela aparpeitol amd ToV TOAAVIOTH HEGH TOL £PYOV TV TPIPOV 01N dLdpKELN
NG TPOTNG TEPLOOOV);

v. [1oon evépyera mpémet va petapepbel 6tov ToAoVTOT HEGH TOV £PYOV EEMTEPIKNG APLOVL-
KNG 0OvVoUNG o€ Xpovo t = 62,8 s, DOTE VO EKTEAEL AUEIMTEG TOAAVTMOOCELS LLE GLYVOTNTA Vo;

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

‘Eva onuetokd avrikeipevo palog m pmopel va kiveitor Ao- y

Yo ™G Paputikng EAENS g IMmc pnécsa o oplovtio cornva 4 .

Yopig TN, OT®G POIVETOL GTO GYNLLOL. X
AmopokpOvoope 1o aviikeipevo amd tn 0éom coppomiog 0 {m

TOV KATA X KOt TO apivovpe ehevbepo. Yrobétovpe 01t o X e — X
elvar moAV pkpd e chykplon pe v axtiva R g Imc. .

o. No amodeifete 011 10 avtikeipevo Oa ekteléoel amAn| ap- \\R B/

LOVIKT] TOAGVTOOT). N o

B. Na voloyicete v mepiodo T ¢ taldvtmong. SO A

H I'm Bewpeitor axivnen, opoyevig oeaipa. K

Aivovtar: Aktiva I'mg R = 6400 km xou go = 10 m/s”,
Ar (@) D="80 @y T=22 | X L T=1600ns]
R €o

Eivat yvootd 611 10 pétpo g emtdyvvong g Paputntog y
amd to kKEVTPO TG IMg péypt v emedveld g petafaA- 4.
Aetan pe v amdotaon I amd 1o kévipo g I'ng cvuemva <D
. ro, . . i
pe 1o vopo g=g, % Omov g, 0 HETPO TNG EMTAYVVONG - 0 .AW%““”(
g Paputtog oty emedveto e I'ng kot R 1 aktiva g
I'mg. YroBétovpe 6t éxovpe avoiéet o onpayyo ot I'n, °/ B
Ommg patveTatl 6To oyNua. Enpetokd avrikeipevo A, palog /: bR

m, pmopel vo Kiveitan yopic Tpin katd uKog g onpoy- K
YOG, ATOHOKPUVOVUE TO OVTIKEINEVO KaTd X amd tn Béom
1G0PPOTIOG TOV KO TO OLPTVOVLE EAEVDEPO.
o. No anodeiEete 011 t0 aviikeipevo Bo extedécel amin
OPLLOVIKY] TAAGVTMOT] Kol VoL VTOAOYIGETE TNV TTEPT0OO TNG.
B. I16om Ba rav N Tepiodog g TaAdVTOOoNG, 0V 1) GNPAYYO TEPVOLGE 0o TO KEVTPO ™G IMG;
H I'n Oempeiton axivitn, opoyeviig opaipa axtivag R = 6400 km kot go = 10 m/s2.
[Am. (0) D :% T=2n | - T=1600ns (B) nidi]
go
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*93. H o¢bivovoa appovik ToAdvtwon cuotnpotog ndlog - eAatnpiov mTeplypaeeTal amd TV

, , -A _ ko
ekicoon x = acvvot, omova = a,e” M Ko o = [— - A .
m

210 chotnua gvepyel duvaun amdcsPeong avaroyn g tayvntoc, dniadn F =— bv.
A. No TopactioeTe Ypoeikd T cuvapton X = f (t) (molotikd Sidypopipia).

k
B. Av 1 amdofeon eivor mohd pkph dote A2 <<—, va deifete 6Tt
m
i) H olikn evépyeia 100 TOAOVTOOUEVOD GUGTNHUOTOC WTOPEL VO YPOQEL He T Lopen
1 _
E, :Ekage A

i) O X0yog VO SLUSOYIKDOV TV TNG OAKNG EVEPYELOG, TTOV JOPEPOVV YPOVIKA KOTA

o mepiodo T, eivon icog mpog — - = >

n+l



