OEMATA KAI AITANTHXEIY ITANEAAAAIKQN EEETAYEQN 2012

®YZIKH KATEYOYNZHZX

2Tic nuiteAeic mpotaoceic Al-Adva YpaWeTe OTO
TETPAO10 oac¢ Tov apiOuo tnc npotaonc Kkait 6imAa to
YpAuux mov avTiOTOlYEl OTn @PA&oONn n omoia Tn
OVUITANPWPVEL OWOTA.
Al. Kata 1t O6dprelax ploac eEavAyKAoPEVNC
TAAXDTWONG
a. £YOVUE IAVTA OLPTOVIOUO
B. n ouyvotnTta taAdvtwong 6ev e€aptdtal amd TN
ovyproTNTA TG Hieyeipovoac dOVAUNC
Y. ylax 6ebopévn ovyprotnta tov O1eyEPTN TO TAKTOC
NG TAAXVTWONG IIAXPAPEVEL OTAOEPD
0. N evépyela MOV TPOCTPEPETAL OTO OCWHX oev
avTioTaOnifel TIC AIMWAELEC.

Movadec 5
A2.H taydvtnta 61&doonc evdc appoviKod KOPAKTOC
eEapTtaTal arod
Q. TN oLYVPOTNTA TOL KOUATOC
B. Tw¢ 1WiétnTEe TOL pPEOOVL
61&dboonc
Y. TO ITIAKTOC TOL KOPXTOC
O. ™Y TaydTNTAX TAAAVPTWONG TWP PoPlwY TOL PECOVL
61&boonc.

Movabeg 5
A3. 2e KOKAwpa LC 1mmov eKTeAel apelwTeg
NAEKTPLKEC TAAXDTWOELC N OALKN eVEpyela elvat
. aPXAOYT TOL POPTIOL TOL ITVKVPWTN

B. cvdAoyn Tov Nu? (Jﬁt)
Y. oTaBepmn
0. avdAoyn ™G EvTAONG TOL PEVPATOC.

Movabecg 5
AA4. 2TO (e Conblet ™G NAEKTPOUXYVNTIKNG
XKTIVOPBOAlNG
a. ol aktivec X &yovvr HeyaxADTEPO PUNKOC KOPATOC
aIrd T PABIOKOPATA KAl PEYAADTEPT OLYPOTNTA KIIO
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OEMATA KAI ATANTHXEIS ITANEAAAAIKQN EEETASEQN 2012

TO LIIEPLOPO
B. to gpvOpPSd pwc €xel NeyaxADTEPO UNKOC KOPATOC
aIId TO IPAO1IVO PWC KXl PHEYAADTEPTN OLYPOTNTA IO
TIC aKTiveg X
Y. TX HIKPOKVPATX £YOLD HIKPOTEPO HUNKOC KOUXTOC
aIrd TX PAOLOKOPIATO KOl HIKPOTEPT OLYPOTNTA
oI1d TO LIEPLWOEC
0. To mMopPTOKAAl PwC €xel MEKPOTEPO UNKOC KOPATOC
aId TIC¢  akKTiveg X KAl PEYXADTEPT OLYVPOTNTA IO
TO LIIEPLWOEC.

Movabdec 5
AB.Na ypayete oto TETPAO10 OAC TO ypauua KaBe
mpotaonc kKair 6inmAa oe Ka&Be ypauua tn AEEn
TwoTO, yia TN owoTn npotaon, Kat 1tn Aéén AaBoc,
yia ™n AavBaougvn.
a. Baol(opevol oto poavdépevo Doppler pmopodue va
By&Aovue OLUIIEPAOPATA YLX TN TOXYDTNTX EVOC
&otpov o€ oyéon pe ™ I'n.
B. 2Ny neplmtwon Twp NAEKTPLKWD TAAXDTWOEWD O
K0OPlo¢ AOyoc ammdofeonc elval n wHlKA avtiotaon.
V- 2O PLONOC PETAPOANC TNC OTPOPOPHUNG LETPLETAL OE

kgm—
3

0. 2 oteped ocwpa mov eKTEAEL OTPOPLKT Kivnon Kol
TO PETPO TNG YWPIAKNC TOL TAYDTNTAC ALEAVETAL, T
SravdopaTa TNC YWDLIKKNG ToYDTNTAC KAl TNG
YWDLXKNG emTdyvronc eival avtippona.
€. H Toavtéypovn O61dboon 600 1N mePlLoOcOTEPWD
KOPATWwY otnp 16l meployn €vo0C €AAOTIKOD HPECOVL
ovou&letatl oLIPOAT.

Movabdec 5
OEMA B
Bl. AKTivax POVOYPWHATIKOD PWTOC, HIPOEPYOUEDN
aIIo 1INyn nov Pploketal PECK OTO VEPO, IPOOCIIIITEL
OTN O1YWPLOTIKY EMPAVELX PEPOD - aEPA LIIO ywria
ion pe TNV Kplown. XNy EOIPAVELX TOL DEPODL
piyvovpe otpwpax Aadlod To omoio Bev avaplyvvETOL
HE TO VEPO, €YEl MLKVOTNTA UIKPOTEPN IO TO VEPO
Kal Oelktn O61dOAaonc peyaAdtepo amd To OelkTn
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OEMATA KAI ATANTHXEIS ITANEAAAAIKQN EEETASEQN 2012
61&dOAaonc tov vepo?L.

AEPOG

Adol

Toéte n akTiva
a. O e€€ANOeL oTOV CéPQX
B. O vmooTel OAKT) XVAKAQOT
Y. B Kwnbel mapdAAnAa mPOC TN OlaywPloTIKN
emedvrela Aadlo - aépa.
Na emA&€ete T owoTH rIpotaomn (povadeg 2).
Na 61kaxtoAoynoete tnv entAoyn ocac (novabdec 6).
Movabdec 8
B2. X&g ypapmlkO €AXOTIKO HPECO, KXTA HUNKOC TOL
nuiaéova
OX, ébnuiovpyeital otdolpno K0P pe KolAia otn O€on
x=0. AVo
onpeia K kot A tov €AoTIKOD péoov PplokovTtal
apPlLoTEPX KOl
6e&1& Tov mpwToL BeonoD, peta TN Oon x=0, oe
)

armootdoelc © kol L amd avtév avtiotorya, émov A
TO

PNKOC KOPOXTOC TWP KLPATWY MIoL dnuiovpyodv TO

OT&AOo110 KO,

W

U

O A6Y0C TWV PEYIOTWY TAYLTATWD TwWP onueiwv

ALTWD slvat:

2 |

a. 3 B. v.- 3
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OEMATA KAI ATANTHXEIS ITANEAAAAIKQN EEETASEQN 2012
Na emA&E€ete TN owo TN nIpotaomn (povabeg 2).
Na dikatoAoynoete tnv entAoyn ooc (pov&dec
6).
Movabdec 8

B3. Avapeoa oe 600 map&AAnAovg toiyovg Al Ko
BA, vmndapyetr Aglio opllévTtio OHamebo. T
evOLYpappa TpApoata AB kot I'A elval KGBeta
OTOLC TOolyouvg. Zaipa X; Kwveltalr mdvw oOTO
bamebo, pe oTaBepny TAYOTNTAK, PETPOL VL,
IIAPXAANAN OTOLC TOiYyoLE, KOl KOAODIITEL TN
O61rabpoun amnd to AB péyxpt to I'A oe ypoévo t;. Z1n
ovvéyela 6e0TEPN oPaipa X, IMOL £YEL TOYOTNTX
PETPOL L OLYKPOVETAL EAXCTIKA E TOD £V TOiYO
vrtd ywpvia =600 Kal, VoTepa armd OHLabOYIKEC
EAXOTIKEC KPODOELC E TOVLC TOlYOULE, KAADIITEL TN
Oltabpopun amnd to AB péypt to I'A oe ypoévo t,. O1
o@pAaipec EKTEAODDY 1OVO NETAPOPLKN Kivnon.
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B T = A

Tote O toyDet:
. t= 2t B. t.= 4t Y. to= 8t
No emAé€ete TN cwotn Ipotaon (novadeg
2).
Noa 61KaltoAOYNOETE TNV EILAOYN OAC
(mov&bec 7).
l

3
!, ovpv60°=!

Atvovtatl: nu60°=
Movadec 9
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OEMATA KAI ATANTHZEIX ITANEAAAAIKQN EEETASEQN 2012
OEMAT
Opoyevneg kKol ltoomoync 6okoc (OA), nalac
M=6 kg kot upnkovc ¢=0,3 m, umopel v«
oTpépeTtal  Ywpic TPPEC 0 KATAKOPLEPO
ernimnedo yopw ammd opilévtio dova MmovL MIEPVK
arrd to éva akpo tnNg O. Xto &AAo TNC GKpo A

M
m:

LIIAPYEL OTEPEWPREDPT MKPT) opaipa p&lac 2

0
I 9
I
¢ /
']
!
!
| | ,f
rd
ra
,.f
e
A
nm F

I'l.Bpeite Ttnr pomn abp&relac TOL CLOTNUATOC
O0oKOV-opaipac wg mpoc Tovr GEova MIMEPLOTPOPNG
TOV.
Movabdec 6
AokoOpe oto &kpo A dOvaun, otabepod pETtpov
120

)

n oL elval ovVPEYWC K&Betn otn 60KO,
OIIWC PAaiVETAL OTO OYNHUA.

I'2. Bpeite Tto £pyo Tng 60vaunc F rat& Ttnv
IIEPLOTPOPT) TOL CLOTNUATOC PEYPL TNV oplldvTix
O£omn tnc.

Movabec 6
3. Bpeite tnr ywprlakn ToaydTNTAX  TOL
OoLOTANATOC BOoKOV-oPaipag otnr opltlévtTia BEon.

Movabdec 6

®PONTIXTHPIA «OMOKENTPO» ®AQPOIIOYAOY



OEMATA KAI ATANTHXEIS ITANEAAAAIKQN EEETASEQN 2012
Enoavagépovpe 1o obotnua doKoL-opaipac oTnv
APYKN KaATarOpven B£on tov. AOKOOUE OTO AKPO

A d0vaun, otaBepod pEtpov F':?’O\@N, Imov eivat
OLVPEYWC K&OBeTNn ot 60KO.
I'4. Bpeite ™n ywria mov oynpatifel n 60K6C pe
TNY KAXTAKOPLEPO TN OTLYHUN HOL 1 KIPNTIKN TNG
gevépyela ylvetal péylotn.

Movadbecg 7

g=10=

Atlvovtaat: s, pomn oadpdvelac oOnoyeVOLC
60k0V p&Cac M Kol PNKOLG ¢, wC 1IPoc &dfova Iov
Otépyetal amd To KEVPTPO M&Coc TNC KOl sivat

1
[ = —MF
KGOEeTOC o€ ALTAY 12 ,

nu60° = ovv30° = g,anOO = ouv60° = 21

OEMA A

Aeilo KkeKAMpévo eninedo
Exel ywvia KAloNG
@=30o0.

2to onuelo A kot B
OTEPEWVOLPE T GKPX
600

10aV1IKWY eAaTtnpiwy e
otaBepéC ki=60 N/m
KOl

k,=140 N/m ovtioTtolya. 5
2TQ

eAeDOEPA AKPA TWD
eAatnplwy, 6évovpne cwpa

2, paCoc m;=2 kg Kol 1o

KPOTAPE on B€0m OImov To

EAXTNPLX EYOLD TO PLOKO

TOLC PNKOC (OTIWC @aiveTal 0TO OYNHQ).

Tn ypovikn) oTiypn te=0 aenrovpe TO OCWHQ
> 1eAe00Oepo.

Al. Na amobei€ete o1l To owpa X1 ekTeAel amAn
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OEMATA KAI AITANTHXEEIS ITANEAAAAIKQN EEETAZEQN 2012

QPUOVIKN TAAGDTWOT.

Movabec 5
A2. Na yphyete Tn oyEon mov 6ivel TNV GImopdKpPLVOT)
TOL OWPATOC 2; omd Tn 0£on 1ooppomiag TOL OF€
ovPAPTNON peE To YPOvo. Na Oswpnoete BETIKN @op& TN
@op& a1d to A mpocg to B.

Movabecg 7
Ka&rmola ypovikn oTiylr Iov To owpa X, Bploketal otnw
APYLKN TOL B€om, TomobeToLE TAVW TOL (Ywpic apYKN
TaY0TNTA) € GAAO0 OWHX X, MKPWY OlaoTthoewv
paCac my=6 kg. To cwpa X, 6ev oAtobaivel ndvw oTo
owpa X; A0Oyw NC TPPNC mov 6€yetat amd avtd. To
oot TwP 600 CwPETWY KAVEL GHOAN] XPHODIKT
TXAXDTWOT).
A3. No Ppelte T oTAOEPA EmMOXVAPOPAC TNC
TAAGDTWONC TOL CWHATOC X».

Movabec 6
A4. Na Bpeite 1oV eAGY10TO OLVTEAEOCTT) OPLOKTNC OTATIKNG
TPPNC IOV IPEMIEL DA VIIAPYEL PETAED TWD CWHRATWDY X; KAl
2, WOTE TO X, P& UNp oAloBaivel oe oYEoM NE TO 2.

M30° = =, Guv30° = ﬁ,gz 102
AdvovTtat: 2 2 s
Movabdec 7
AITANTHZEIX

OEMA A

Al »vy

A2 - B

A3 >y

Ad >y

AS. (@2 B2 WA GA (2

OGEMA B
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OEMATA KAI ATANTHXEIS ITANEAAAAIKQN EEETASEQN 2012
Bl. XwoTto €lval To y.
EpapnéCovpe 1o vépo tov Snell yia tnr npdomtwon
NG GKTIvAC 0N SlaywploTIKT EMPAEAVELX PEPOD - AEPQL:
1

N, NOcrit = Na NUI0° — NPOcrit = s (1)

EpoapnéCovpe 10 vépo tov Snell yia tnr mpdomtwon

™G OKTivag 01N Ol wpPloTIKN

7 4 4 Aépag
EMLPAVELX VEPOD - Aadl0D:

Ny

Aadu
| m

— 1 " ,
Ny NOcrit = M NG "7~ Nt =My | News <
crit nv
nuo; —»

_ _ﬁ
D
= — —— —

!
nuo: =" (2)

Epappolovpe 1o vopo tov Snell yiax tnrv mpoéomtwaon
NG aKTivag otn dlaywploTik emdvela Aadlov - aEpa:
1

_ 0,

N, NuO:; = n, nub- n," =nu; > nub2=1 -0, =

90°.

Apa n akTiva Ba Kwnbel mapdAAnAa ot 1Y WPLOTIKT
emedavela Aadlod aépa.

B2. XwoToO €lvatl To .

S )
H 6éon tov onueiov K elvat yx = ¢ -6 =12 omdte 1

péyltotn taydINTa TaAdvtwong tov Ba Hlvetar amd TN

By
A

ooy —=&

owv—

OYEOM: Uk = w 2A =2wA =2wA —
3

Ug = 20A 2 = WA
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OEMATA KAI AITANTHXEIY ITANEAAAAIKQN EEETAXEQN 2012
\ A )

H 06éon tov onueiov A elvat Yo = ¢ + 2 =1 omdte 1
péylotn toydINT TaAdvtwonc Tov Ba Hlvetor amd TN
A

. —

ooy —3
A

= 2WA = 2WA

7
oLV X a

, ﬂ_\
oYEon: uy = w 2A 3 >

|
upr = 2WA ! = wA.
U _mA\/g 0 \/5

_K _ K-
®A v,

Apa Vs

%

B3. ZwoTto glval to a.
Ene1dn n toydnta tov X; eival otabepry o ypOvog mov
AT

ypeldCetal va 6rovvoel TNy ammootoon Al elvat t; = v
A r

21*_0

o |0

ANA=T
|

Katd TIC €AXOTIKEC IJRAYIEC KPOVLOELC TOU X; HE TOLG
mapdAANAovg Toiyouvg ol dvvdapelg mov HEyeTatl 10 X, elvan
K&Oetec oTouvg Toiyovg dpa n oplléHvTiIX OLVIOTWOX U
ovr60° ™ TaydTNTAG TOL 6V aAAGlel. ( ZyoAkd BipAio
osAiba 157).

Apa o ypbévoc mov yperdletal va dlavdoel TNV AIIOCTHON
AT etvar:

AT 1 ar
t2 = UGUVGOO = UE = U - t2 = 2 tl
OEMAT

I'l. H ponn abpaveilac tnec padpfdov wc mpoc tov dfova
replotponc e O elvar:
di 1
@®shpnua Tov Steiner: To) = Iom + M2 =0 M L2+ M
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OEMATA KAI AITANTHXEIX ITANEAAAAIKQN EEETAXEQN 2012
[ |

b ST =) MIL2

M ! 5
Ap(x Iovor, = m L2 + I(o) = 1 1243 MIL?—> Ioooc =6

M12=0,45 Kgm?.

~ | =

n
2. WF=TFA9=F12 %WF

I

=
&
w

=18 J.

I'3. OMKE yiwax v Kivnon Tov ouoTHpHoToC oII0 TNy
KQTAKOPLEN oTnv opllovTia BEo.

!
)

Keen - K(xpx = Wr + WMg + ng — Lovor. w? -0 = Wr -
M

l
Mg! -1 gl—

~ ] —

lovor 0> =18-9-9=0>w =0.

I'4. T'a 600 ypdévo n pomn g F |
elval pPeEYaAdTEPN AIIO TIC POIEC
Twpr 600 Papwvr 1N p&Pdoc
emrtoyovetal. Otav pomr) e F
yivel ion pe ™ ovvioTapévn por
Twp 600 Papwr N YWVIAKN
TaY0TNTA AP Kol 1  KIDNTIKY
EVEPYELA TOV OLOTHIATOC yivovTal
péylotec. AnAadn:

2T =0 —>F 1-MgKA)-mg (AZ) =0 —
1 M

F'l=Mg! nuo + 2 gl nuo — I3 =60nuo-snpe=_
—0=60°

| <5

I'1 Ilapatnpnon
H gpwtnon d6&gv glval emotnpovikn opotn ywati to ovotnpa
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OEMATA KAI AITANTHXEIY ITANEAAAAIKQN EEETAXEQN 2012

KADEL ADAKVKAWOT) OMOTE A0yw TOL £pyov Tng OVAUNC TNC
F’ 11 yODWKN TOL TaydTNTa ouvveyw¢ aviavetal. Apa dev
VIIAPYEL HEYLOTT TLHN.

OEM
Al.

Tpyaia Qgon

LE =0-mgnud0 = kAL XAl =

- mg0 (= k3L (1)

ap =80 10 0
K+ K, 200

L = Ew,+ F

LE = K(AL- x)* 1Ak + x)- mgnp30
LE = kAl- kx+ kAL + kx- mgnu30

XE = - (6 K)x (2)

5]
RKAt+ ), f

f =1- _ T
Mat=0 - x = +A’1\;n“% Uy
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OEMATA KAI AITANTHXEIY ITANEAAAAIKQN EEETAXEQN 2012

K, + K
w= |+—2=107r/s
ml

REOLOGH ) (S.I )2(3)

A3.
m,=6kg
DOUO‘[‘K: 12|0 OZNL_/ m

+
w:\/Kl K, :\/200:5”S
m + m, 8

D, = 1B, 25N/ m=150 N/ m

A4.
N

N /17_//

mzgnp30

T, ST, = [T/ SkN.
‘Tm_ <pmg ouw30 (4)
Stormn i -Bx-2) -w =-D-x=-
= T, |= mgnu30- D, (5)
NEA It
(m3®+)ge )AL, , |-
1
80 —
Al = 36 m,)g _ .
K, K, 200
AL:ﬂ:O’zm:A' )
200 0 TIAGTOC
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OEMATA KAI ATIANTHEEIX IIANEAAAAIKQN EEETAXEQN 2012
T = m,gnu30 + me°A’

ot(max)
=30+ 150:0,2 = 60N

ot(max)

L 60 23
s(min) -
3
60\5

EITIMEAEIA: HMEAAOXZ M. - KAAANTZHX 1II. -
METZEAOQOY II. - IIOGHTAKHX B.
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