OEMATA KAI AITANTHXEIX TANEAAAAIKQN EEETAXEQN 2014

OYXIKH KATEYOYNXHX

Ofno A

g epwtnoeis AI-A4 vo. ypayete ato t€Tpco10 gag oV apifuo e
EPWOTNONG Kal, OITAQ, TO YPOUUG TOV OVIIOTOLYEL OTH QPOCH 1 OToia
OVUTANPOVEL GWOTA. TNV NUITEAN TPOTOOH.
Al. To pnKn KOUOTOG TEGGAP® MAEKTPOUOYVITIKOV OKTIVOPBOAI®V OV
dwadidovtal o1o kevO cupPoiilovtoc mc:
vEPLOpo: A, padtokduata: A,, TPAGIVO 0PATO POG: Ag, 0KTIVES X: A,.
H oyéon petaéd tov unkov sivat:
@) LA > A > Ay
B) 1Ak >R,
V) A=A Aoy
0) L>A A >,

Movadeg 5

A2. H tayvmmta evog nyntikov kopotog eaptatol amnd:
a) TNV 1epiodo Tov 1oV
B) to VAIKO 6T0 omoio dradideTon To KO
Y) TO UNKOG KOMOTOG
0) 10 TAQTOG KOLOTOC
Movaoeg S

A3. Xe éva apyikd oaxivnto oTEPEd GOUO OGKOVUVIOL OMOETITESEC
SUVAUELS €Tl OOTE aVTO VO EKTEAElL HUOVO EMITOYVVOUEVT] UETOPOPIKN

kivinon. ' ™ cvvicTapévn Tov Suvaue®V SF 7ov 1oV aoKOHVIAL KOl
v 0 aAyeBpikd dpboicpo TV pom®V XT MG TPOG OTO00NTOTE GMUEID
TOV, 1GYVEL:
a) XF=0, Xt=0
B) 2F=0,%t=0
v) XF=0, X1=0
0) XF=0,Xt=0
Movaoeg 5

A4. H 6Ovaun emavo@opdg mov oaokeitar o€ éva copo udlog m mwov

F
exterel amhn appovikn tadovioon ivon ion pe F. To mmiiko —:
m

o) Tapopével otadepd o oyéomn Ue 1o Ypovo

B) uetaPdrieTon apupovikd oe oxéon pe 1o ¥pdvo

Y) QVEAVETAL YPOUULKE GE GYECT LE TO XPOVO

0) yivetou péyioto, étav 10 copo diEpyeTar amd 1 0€omn 1coppomia.
Movadeg 5
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AS. No yopaxtnpicete ti¢ mpotacels mov 0xolovfodv, yplpovias oTo
TETPOOLO TOG, OITAG OTO PPy, TOD avTioToly el oc kabe Tpotaoy, T A&
2woeto, av n mpotaon eivor owoty, 1 ™ 1één Adbog, av n Tpotoon eivol
AaBoouévn.

a) Kpiipo yo tn d1dkpion tov unyovik®v KopdTOv 6E £YKAPCLo Kot
dwopnkn etvar - devbuvon TOAAVIOOTNG TOV Hopi®V TOL EAOGTIKOV
Héoov o€ oyéon pe v devbuvon d1ddoomg ToL KOULATOC.

B) Xe o eEavoyKaGUEVN TAAAVTMOT 1 EVEPYELDL TOV TPOGPEPETAL GTO
cVuoTNUa avtioTaduilel TIg an®AElEg Kot £T61 TO TAATOG TNG TAAAVTMOTG
dratnpeiton otadepo.

v) Katd ) d1ddoon NAEKTPOLOYVNTIKOV KUUATOV GTO KEVO, TO TNAIKO
TOV UETPOV TOV EVIAGEMY TOV HOYVITIKOD KOl TOL NAEKTPIKOD TEdiov

. . , (B
1G0VTOL LE TNV TOYVTNTO TOV POTOC [E =c|.

0) H ovyvomra povoypopatikng oktivoBoAioc pewwvetol, Otav m
aKTvoPoria mwepvd amd Tov aépa 6€ Eva SPAVES LEGO.
€) H yn &gl otpogopun Aoym meptoTpong YOp® amd Tov AEova Tng Kot
AOY® TTEPLPOPAS YOP® amd TOV MAL0.

Movaodeg S

Oéno B

B1. AbYo 6pota copata, icov palov m 1o kabéva, cuvocovtal pe dpota
Wavikd eratiplo otabepds k o kabéva, Tov omoimv to dAla dkpa givat
oLVOEdENEVO GE aKAOVITO onueia, Omwg oto oynua. Ot déoveg Tv 600
ehatnpiov PBpiockovior oy 10w gvbeia, Ta ghatnpa Ppickovior 610
Quokd Tovg pnKog ¢, kar To opdvtio eninedo oto omoio Ppickovrar

givar Agio.

1]2
m m
Metaxivodue to copo 1 mpog ta apiotepd kotd d Kol 6T GLVEYEWD TO
aprvovpe erevBepo va kivnbei. To copa 1 cuykpodeTal TAAGTIKA e TO
ocopa 2. To ocvcoopdtopo 1OV TPOKVMTEL EKTEAEL OMAN APLOVIKN
Talavtoon pe otobepd emavapopdc D=2k. Av A; 10 mAATOC NG
TAAAVTOONG TOV GOMOTOS 1 mpv 1N kpovomn Kot A, 10 TAATOG TNG

TOAAVIOOTNG TOV GLGCOUATAOUATOC UETA TNV Kpovot, T0TE 0 Adyog —L-

2
sivat:

1
i) 1 ii) — iiii) 2
) )3 )
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a) No emAéEete T 6OOTH ATAVTNON.

Movadeg 2
B) Na dikaioloyncete TV andvinot coc.

Movaodec 6

B2. Koatd ™ ovvBeon 000 amA®vV OpUOVIKOV TOALVIOGE®V HE
TopanAncleg cvyvotteg f; kau ), 1dwog d1evBuvong kot idov mAdTovC,
TOPOVGLALOVTOL OLOKPOTNUATE HE TEPIOO0 OaKPOTAUATOS Tr=2s. Av
otnv Olpkew TOL YPOVOL aLVTOL Tpaypatonoovvtal 200 TANPELS
TAAVTOOELS, 01 cvyvotnteg f ko £ etvan:
i) £1=200, 5 Hz, f,=200 Hz
ii) £;=100, 25 Hz, 1,=99,75 Hz
iii) f;=50,2 Hz, 1,=49,7 Hz
a) No emAéEete T 6OOTH ATAVTNON.

Movadeg 2
B) Na dikaioloyncete TV andvinot cogc.

Movaodec 6

B3. X¢ Aeio oplovtio eminedo kol og dievhuvon kdbetn o€ KATAKOPLPO
ToiY0 Kiveitan cpaipa pndlag m; pe toyvtnTa ETpov v;y. Kamow ypovikn
otiyunn n ooeaipa palog m; GLYKPOVETOL KEVTIPIKA KoL EAACTIKA [
akivnt ocepaipa pdlog my(my>m;). Metd v xkpovon pe 1 pdlo my, n
m, GLYKPOVETAL EALAGTIKA LLE TOV TOLYO.

m1o Uy (—-)mr

[Mapatnpovpe 6TL  amdcTOoT TOV pHolOV My Kol my, LETE TNV KPOOGN

14 14 4 14 r m ’
™G My HE ToV 1010, Topouével otabepn. O Adyog tov palov —- sivar:
m
2

. o 1 oo 1
i3 ii) 5 iii) 3
a) No emAéEete T 6OOTY AmTAVTNON.
Movadeg 2
B) Na d1ka1oAoyNGETE TNV OMAVINGT COC.
Movaodeg 7

Oéfpo I

Avo clyypoveg onpetaxeg mnyeg I ko I, ompiovpyodv oty empdveio,
VYPOV €YKAPGIO KOPOTO OV dladidovtal pe taydtnta v=5 m/s. Mikpd
Koppdtt @eAhol PBpioketalr oe kdmowo onueio X G EMPAVELNG
ninciéotepa oty " [, H amopdkpovvon tov onueiov X and m HBéon
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IGOPPOTIOC TOL GE CLVAPTNOT HE TOV YPOVO TEPLYPAPETOL OmO TN
YPOEIKY Tapdctaon Tov oyfuatoc. Ot mnyéc apyilovv va talavidvovon
™ xpovikn otiyun t=0 ko EKTEAOVV TAAAVTMOOELS TNG LOPPNS W= A - numt

y10°m)]
10

NAWAWA

ANANA
ARV, UHU Uz.z st

=10

I'l. Na Bpeite t1g amootdcelg r; Ko r; tov onueiov X and t1g mnyég I,

ko I, avtictouya.
Movaoeg 6

I'2. Na ypdyete ) 6yéon mov divel TV amopdKpuven Tov PeEAA0D amd ™
0éon 1soppomiag Tov og CLVAPTNON LE TOV YPOVO, Yia. t > 0.
Movaoeg 6

I'3. ITowo eivor to p€tpo ™G TaXOLTNTAG TAAGVIMOONG TOV PEALOD KATOlN
YPOVIKY oTiyun t;, kotd tnv omoio 1 omoudkpvven Tov amd ) Béon
ooppomiag Tov elvan y, = 5J3-10°m ;

Movaoeg 6

I'4. 'Eoto K| n péytomm kivntikn evépyeia 1ov geAAov LeTd T1 GLUPOAY.
AAGCovpe TN cvuyvoTnTo TOV TaAOVTOGE®V TV Tnywv I kot I1, étot
MOCTE 1 GLYVOTNTA TOLG Vo gival iom peE TO ry MG OPYKNG TOVG
ocuyvoTnToc. Av peTd ™ véd GLUPOAN 1 UEYIOTN KIVNTIKY EVEPYELX TOV

@eALoV gival K, va Bpebet 0 Adyog %
2

Movaoeg 7

N |~

Atveton: ovuv [g] =
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Oino A

Aemt, dkopmn Kot opoyevig pafdoc AT urikovg £ =2m kot palog M=5,6
kg 1coppomel pe 1t Ponbeid opllovTiov VAUATOC, Un €KTOTOV, TTOL
OUVOEETOL OTO UEGO NG, OMMG Qaivetor oto oynuo. To dxpo A g
papoov cuvdéetar pe ApOpmoN G€ KATAKOPLPO TOTYO.

Aivetia: nue=0,6 ka1 cuve=0,8

Al. No mpocdiopicete ) OvvVaun F mov dEpyetar m paPdog and v
apBpwon.
Movaoeg 4

1
Muwpn opoyevig ooaipa, paloc m=0,4 kg ko axtivag r= Em KLAleTOL

Yopig oAicOnon, €yovtag extofevbel Katd unkog e papdov amd to
onueio K mpog 1o dkpo I

A2. Na Bpebel  yoviakn emttdyvvon e opaipog Katd v Kiviion g
oand 1o K péyprto I
Movadeg 5

A3. Mg dedopévo ot 11 opaipa tavel oto dxpo I, va PBpeite ) oyéon

TOL TEPLYPAPEL TNV TACT TOVL VNUATOS GE GLUVAPTNCT UE TNV AnTOGTOGN

OV onueiov emaPng TG seaipag e n papoo, amd to onueio K.
Movaoeg 5

A@ob 1 opaipa &xetl eykatareiyetl T pafoo, kd6Povue o viua. H pafdoc
OTPEPETUL GE KATOKOPVPO EMIMEDO YOP® amd opllovtio dEova, 0 omoiog
dEpyeTo oo TO AKPO TG A, Yopig TpPREC.

A4. No vroAroyicete Tov puOud petafoAng TG KIVIITIKNG EVEPYELNS TNG

papoov otn Béon otv omoia m paPdoc oynuotilel yovia ¢ pe v

KOTOKOPLPO OV SEPYETOL OO TO AKPO A, OTMOC GTO TAPAKAT® GYNLLOL.
Movaodec 6
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=
R

Agbtepn Aemtn, dxoumtn Kot opoyevig pafdoc AA, unkovg £'=/{ ko
uélag M'=3M eivar apBpouévn kKot ovt 6to onueio A yop®w amd tov
010 d&ova mepiotpoeng pe v papoo Al. H pdfdog AA cvykpateiton
akivn, pe KatdAAnio unyoaviouod, oe Béon 6mov oynuatilel yovia ¢ pe
TOV KOTOKOPLPO TolY0 OT®¢ 610 oyfua. Ot 6vo pdfdol cuykpovovTat Kot
TAVTOYPOVO O UNYOVIGUOG edevBepavel T pafdo AA, ywpic anmdiein
evépyetag. Ot pafdot pHetd v Kpovon KIvoOvTol oy £vo GO, YOPIG
Tp1éc. O xpdvoc ¢ kpovong Bempeitor apeAnTEOC.

AS. Na vroloyicete T0 TOCOGTO AMMOAELNG TNG KIVITIKNG EVEPYELONS TOV
GUGTIULOTOG KOTA TNV KPOLOT).
Movaoeg 5

Oeg 01 KIVAGELS TPOLYLLATOTTOOVVTAL GTO 1010 KOTAKOPLPO EMIMEDO.
Atvovrau:
eH pomn adpdvelag I, Aemtig opoyevoog paBoov palog M kot
unkovg £, o¢ mpog a&ova, Tov JEPYETUL 0o TO Vo, TN AKPO Kol
elvon kéBetog og avt:
I = Im e
3
e H ponn adpdvewag I, opoyevoug opaipag nalog m ko axtivog r
oG mpog aGEova mov diépyeton amd To KEvipo palag NG
2

. 2
o =M T

o g=10 m/s’

AITANTHZEIX
Ofno A
Al >y
A2 >
A3 >y
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A4 -
AS. (@ Bz MA A (X

Ofpno B

B1. X®oto givar To .
To copa 1 kavert AAT pe Dy = k ko mAdtog A; = d. Eneidn n kpovon
yiveton otnv OIT o1 ToydINTEC TOV COUATOV TPV KOl LETA TNV TAAGTIKY)
KpovoT lval o1 HEYIOTEG.

Epapudlom AAO yio tnv TAOGTIKY KPOVOT):

oA

= ouaT = ouaT 1,max

Paox =Prex ™ M Up,max = 2 M Upax —> Umax =

/k

—A

—Zk A2: m 1 - —Al =2
\]Zm 2 A,

1

—)(1)2A2:

B2. X®oto givor to B

H ovyvotmrta tov daxpotripatog diveton amd 1 oyéon:

fA:Ti:fl—fz—)fl—fQZ%HZZO,SHZ. (1)

A

H ouyvotta ¢ ouvietapévng TaAdvtmong divetol omd Ty oyéon:

p= N _200 _ 1501z
R
. _ i+ _
Opos =% - fi+£,= 200 Hz (2)

(1) + (2) > 2 f' =200,5 Hz — f; = 100,25 Hz ko f, =200 - 100,25 =
99,75 Hz.

B3. X®oto givon TO .
XNV TEPIMTMOT NG UETOMIKNG EAACTIKNG KPOLONG OTAV TO GOMO LALOC
m, gival axivnto mpv m kpovon (u; = 0) ot TayHLINTEG TOV COUATOV
apUECMG LETA TNV KPOVGT divovTol omd TIG TOPUKAT® GYEGELS:
u="""M ok 4 = 2m

m, +m, m, +m,
H m; ovykpovetar elactikd pe TOV TOiX0 Apo avokAdtol Pe ToyxOTNTO
{01o0v p€Tpou kot avtifetng Popds amd avT TOL ElxE TPV TN KPOLOT).

U
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Eneion n amdotaon tov paldv mapapével otabepn) LETA TNV KPOVOT) TNG
m2 e ToV T0iY0, 01 ToYVTNTEC TOLS Bl £YovV TO 1010 UETPO, ONANON:

. . - 2 m, >m - 2
| =i > [mome _l2m  wem  mem o 2m
m, + m, |m, +m, m+m,  mem,
m,-—m;=2m; - m _1
m, 3

Ofpa I

I'l. To xdua and v myn I, Ba Bdocel oto onueio I' petd and ypdvo:
t; =0,2 s, evod 10 kopo oo v inyn Il petd and ypodvo: t; = 1,4 s, dpa:
n=ut;—>nrn=7m Kot nL=ut,>rn=1m

I'2. H nepiodog tov kopdtov pe faon to dtdypoppa givat:

3T=(1,4-02)s > T=04s Gpao= 2?“ — Smrad/s, £ =2.5 Hz

Ka1D=A—>K=2m.
T

A6 [0 — 0,2) s ot0 onueio X dev &xel pOBdoel Kavéva omd Ta OVO KOUOTA,
ondte Oa mapapével akivnro.

Amé [0,2 — 1,4) s oto onueio X &yel eBAcEL LOVO TO KOUO atd TV TNYN
IT,, omote Ba kdver AAT pe e&icowon omopdkpvvong amd tm Oéon
1GOPPOTIOG TOL:

v=A nuZn(% - "TZJ S y=510>nuGrt-2m) (SD

Am6 1,4 s Kol petd oto onueio T &yovv PHAGEL Ta KOUATA KOl 0Tt
TIc dvo mNYEG, T omoia. cuUPaAlovy, ondte Oa khver AAT pe eiocwon
anopdkpuveng anod 1 0€on 1oppomiog Tov:

vy = 2A ovvn % nn2n (% _h ';AQJ — vy =-102 nu(5nt —4n) (SI)

Apa n eEiomwon ¢ amoudkpvveng Tov onueiov X amd Tt 0Oéom
1G0PPOTIOG TOV, GE GLVAPTNCT LE TO XPOVO Elva:

y=0 yio 0<t<0,2s
v=510"nuGr t-2m) (S no 02<t<14s
v =107 nuGa t—3xn) (SI) no t >1,4s
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3. O @eAdc kaver AAT pe D = m . Eopudlovpe v apyh
lTNPNONG TNG EVEPYELNG YL TNV OMAN OPUOVIKY] TOAAVI®OGN TOL
(PEALOV:

K+U=on—>K=E0x—U—>%m v? +%Dy12 =%D(2A)Z—>

muv+ mo y=mao QA > =0 [QA- y]-o>v=-0

(4A4° —y]) > v =5 \/(4 2510°-25 3 10°) =257 10° mJs.

T4. o, =2nf, =21 V=10,
9 9

v =o100. apo Mf; = o—)klgf voM=18m.

To véo mhaTog TG 'mkdvr(oo'ng T0V PErAOV Oa givar:

107
A1=2A four 28 = 10107 jow 37| > Ar=5107 m.
1
o2 M 0'QA)P  10010° 481 K _ 81
242 ¢
K ;me,max oAr 1992 o500 Tk
Oina A

Al. H papodog icoppomnet, apa: =

X1(A)=0—->T(AA)-Mg(AZ)=0—>
T%vacp=Mg%nu(p—>T=42N.

YFx=0—>Fx=T=42N.
YFy=0—> Fy=Mg=56N.

F= \/sz +F2 =/422+562 = 1764 +3136 = 4900 —
F=70N. _

e = %

<<
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A2. H o@aipo kaver opoia emPpadovvopevy kKoAon yopis olicOnon.
Epapudloviag to Oepelddn vOHO TG UNYOVIKNAG YL TN UETOPOPIKN

Kiv|oMN TOL KLAIVOPOV EYOVLE:

2F =md, > T-mgouwg=mom (1)
mgouve
Amo 10 Ogpe®mOn VOO Yo TNV TEPIGTPOPIKT Kivnom

EXOLLE:
(K)

Zr=Icmay—>-Tr=%mrzay—%T:gmr(xy 2)

Emeon o koAvdpog kvrietan yopig va ohcOaivel ioyvet: dem = 0, 1 (3)

H oyéon (2) Loym ¢ oxéong (3) yiveto: -T = % moe, (4)
ITpocbétovtag 16 (1) ko (4) kotd wéAN maipvoupe:

—mg GLUVQ = % m Oy —> Oy = - 59;”‘/(0—) Oem = - g m/s’ .
Oem = Oy T —> Oy = a;m = - 400 rad/s’.

A3. ‘Ecto 6t1 M coaipa €yel petotomotel -

katd y and 1o onueio K. Emewon n papoog
1GOpPPOTEL 1GYVEL:
X1(A)=0—>

T(AA) — Mg (AZ) — mg nuo (% t=0-

1 1 |
T~ oove=Mg - nu@+mgnucp(§ b

0,8 T=560,6+2,4(1 + ) —

T=3y+45 (0<y<1m).
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A4. Epapudloope AAME yia vo VTOAOYICOULUE TNV YOVIOKT TOYVTNTO ©
™G papoov Otav oynuotilel yovia ¢ pe v KatakOpueo mov SiEPyETIL

amd 10 GKpo A.
apxX — CTeEA —
Eunx - Eunx - Kapx + Uapx K + Uy >

11

O+MgEGDV(p=%Ip W +0-556208= 2 2

o> = ®=+24=2J6 rad/s

5,6 4

O pvOUOC peTafOANC TN KIVNTIKNG EVEPYELNGS TNG
papoov eivat:
dK dK

1
_:Z _=M —_ - 2 .
p” TO > m g Moo 67,2 V6 J/s

AS. Eoeoapuolovpe v apyn owInpnong Tng OTPOQOPUNG YL Tnv
TAQGTIKT] KPOVOT).

L eros = Librros > 3 ML 00 =(5 MO+ 23M ) o

w

0=40 >0 =—.
4

To m0c00Td AMMOAEG KIVNTIKNG EVEPYELNSG TOV CLOTHUOTOC KOTE TNV

Kpovon divetal omd T GYEoN:

2
ouar __ |youct 11AAIZ(,;,)Z — 114-AA|2 w— 1
e e100% = 23— 23 16100% = (1- ;)100% = 75%.
Kapx M|2w2 4

23

TIZ AITANTHZEIX EIIMEAH®HKE O TOMEAY TON OYXIKQN TON
OPONTIXTHPIQN
«OMOKENTPO» ®PAQPOIIOYAOY

ZABOXZ A. - HMEAAOZ M. - KAAANTZHX I1.
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