OYXIKH 11

EIA.A. (OMAAA B’)
2011

EKOOQNHYEEIX

OEMA A

2ig nuiteleic mpotdoeic A1-A4 vo. ypawete oTo TETPGOIO 60C TOV OPIOUO THS TPOTATHS KOl
OITAG. TO YPOYUUO. TOD QVTIOTOLYEL GTH PPAGH § OTOLO. TH COUTANPAOVEL GOOTA.

Al.

A2.

A3.

A4.

Ye o eOivovsa TaAAVTOGoT, 6oL 1 dUVAUN oL avTITiOsTo 0T Kivion ival g
popong Fyyr = —bv, dmov b Betikn 6tabepd kot v 1 To\LTNTO TOL TAAAVTOTY,

a. otav avéavetol 1 otabepd andcPeonc, 1 TEPI0S0G UEIDVETAL.
B. to mAdtog dwutnpeital oTabepd.
v. M otabepd amocPeong e€aptdtal omd TO oYU Kot TO UEYEDOC TOV AVTIKEUEVOD
OV KVEiTOoL.
0. 1 evépyeln TaAdvimong datnpeitat otabep.
Movaodeg 5

Y& OPUOVIKO NAEKTPOUOYVNTIKO KOWO, 1oV dladidetor pe taydtnto v, To didvucua

EVTaong Tov MAEKTPIKoy mediov sivar E kol to didvoopo £viaong Tov HoyviTiKoy
nediov B sivatl. Oa woyvet:

o EL 19, B||v
B. ELB, ELY BL%
v E|IB,ELY, BLD
5. E|B, E||v, BJ|v

Movadeg 5

Movoypouatikn akTivoolio TPOSTITTEL TAGYL0 GTI O0MPLICTIKN EMPAVELD YOOAOV
Kol a€pa TpoegpOpueVN amd to yvoAl. Katd éva pépog avarxidtor kol katd Eva Hépog
SO dtan. Tote:

N Yovia ovakAaong ivat HeyaAdTEPT amO T YOViK TPOCTTOONG.

TO UNKOG KOUATOS TNG akTvoPolMag GToV a€pa LELDOVETOL.

N Yovia 61a0haong eivar peyaddtepn amod ) Yovia TpdcTTOONG.

1 TPOGTINTTOVGA, 1) OLOADUEVN KOl 1] AvaKADUEVT aKTiva dev BpiokovTal 6To 110
eminedo.

TR

Movaodeg 5

Mia mymrtikn myn minowilel pe otabepn taxdTNTA TPOG £VaV OKIVIITO TOPATNPNTH
Ko EKTEUTEL Y0 cvyvoTNnTag fy Kot pnrovg kopatog A. Tote o mapatnpnTg avTidopL-
Bavetal Tov o

pe cvyxvotnra pkpotept g f.

ue ovyvotra ion pe v f.

Le PNKOG KOLOTOG HKPATEPO TOL A.
HE WKOG KOHOTOG 100 LE TO A.

R ™R

Movaodeg 5
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AS.

Na. ypdyete 010 TETPAOLO TGOS TO Yplpuo kGbe mpotoons koi oiria ae kGbe ypauuo ™
Aéén Zwato, yio ) owoth wpotacy, kot 1éEn AdBog, yio th LovBoouévn.

Ta dwopnkn xdpota Stdidovtot Td60 6Ta GTEPER, OGO Kol GTA VYPA Kot T 0EPLOL.
2TIC NAEKTPIKEG TOAAVTDOGELS TO POPTIO TOV TVKVMTH TOUPAUEVEL GTADEPO.
Opiopévorl padievepyol TuPNVeEG EKTEUTOVY OKTIVES Y.

H ponn adpdvetog eivar dStavvopatikd péyebog.

270, OTACLUO. KOLOTO HETOPEPETOL EVEPYELD OO TO £va OMUEID TOL HEGOL GTO
aAro.

P ORTR

Movaodeg 5

O®EMA B

B1.

B2.

AVo Spoto 1avikd ghothpla Kpépovtal amd 600 akAdvnto onueio. Xto KAT® Akpo
TV eAaTnpiov 0évovial copata ) palac my kot Xp pdlac my. Kdto amd to copa Z;
dévovpe pécm afapodc vAUATOG GAALO0 ohpo Halag my, Ve KATO omd To X) GO
paloc my (m; # my), OTOS PAIVETAL GTO GYNLLOL.

] m, ] m,

Apyikd ta odpata etvor axivnta. Kdmown otiyun k6fovpe to viLOTO Kot T0. GOWLOTO.
%1 ko Xy apyiCovv va talavtdvovtal. Av 1) evEpyELn TG TAAGVT®MONG Tov X gival E;
Ko Tov 2 sivon Ep, toTE:

E _m, g EL_m) ) E

L
2
E, m, E, m,

E,

No emAé€ete T cwot amdvinon (Lovadsg 2)
No dtkotohoynoete v emAoyn cog (Lovades 6)
Movadec 8

Hyntwn myn exnéumel yo otabepng cvyvomntog f. Me pia devtepn nyntikn mnyn
ONUIOVPYOVLE TAVTOYPOVA YO, T CLYVOTNTO TOV OTOI0V PETAPAAAOVUE. Xe VTV TN
drdtkacios dNUIOVPYOVVTOL SKPOTAUATE 100G GLXVOTNTAG Yot dVO0 SLOPOPETIKES
ovyvotnteg £, f g devtepng Tnyne.

H tyn g f etvau:
o f, +1, B. f.f, . f, -1
2 f, +1, 2

Teyvikh Encéepyacio: Keystone 2



No emiéEete T oot amdvrnon (Lovadsg 2)
Noa dwkarohoynoete v emhoyn cog (Lovades 6)
Movaodeg 8

B3. Avo copota, to A pe pdlo my kot to B pe pdlo my, eivon dapkdg o emapn kot
Kivoovtor oe Agio opulovtio emimedo pe v 0 toyvmta v. Ta chpota
ovykpovovton kevipikd pe copo I palag 4my, to omoio apykd sivon axivnrto.

A B I

Metd v kpovon to A otapatd, evd to B kolidel oto I' kot 10 cuscoudtopa avto

Kiveiton pe tayvto v/3. Tote Ba 1oydet:

1
m_, g M _1 L
m, m, 2 m,

a.

Noa emAé€ete T oot amdvnon (Lovadsg 2)
No dtkatohoynoete v emAoyn cog (Lovades 7)
Movadec 9

OEMAT

2y emoedvela vog vypol mov npepet, Ppickoviar 600 cOyypoveg onuetokég mnyég I ko
I1,, oV dNUIOVPYOVV BTNV ETPAVELX TOV VYPOV EYKAPCLO PUOVIKE KT iov mhdtove. Ot
mmyés apyilovv va taAavidvovior tn xpovikh otyun ty = 0 Eexwvdviog amd ™ O0éon
1GOPPOTIOG TOVG Kol KIVOOUEVEG TTPOS TNV 101 KortevBvvon, v omoio Oswpovpe Oetikny. H
xpovikn elowon tng taddvioong evog onueiov M, mov Ppioketar otn pecokdbeTo TOL
gv0vypappov Tuqpatog I I, petd ™ coppforn tev kopdtov divetar oto SI amd ™ oyéon:

ym = 0.2nu2n(5t—10)

H toydmto d1ddoong Tov Koudtmv 6Ty eTpavela Tov vypov givar v = 2 m/s. 'Ecte O 10
péso tov evbvypappov Tuqpatoc ILI, kot d = 1 m n andotacn LETAED TOV TNYDV.

Noa Bpeite:
I't. Tnvandotaon MII,.
Movaodeg 5
2. Tndweopd paong tov talovidcewny Tov onpeiov O kot M.
Movadeg 6
I'3. TIléca onpueia tov evBOYpappov Tpuqpatoc I, tadavidvovion pe péyioto TAdtog.
Movadeg 7

I'd. No oyedidoete T YpAEIK) TOPACTACT TNG OTOUAKPLVeNG Tov onueiov M og
ouvdptnomn pe tov ypovo tywr 0 <t<2.5s.

Na ypnowpomomcste To puipeTpé YopTi 6T0 TELOS TOL TETPUSIOL.
Movadeg 7

Teyvikn Enséepyocio: Keystone 3



OEMA A

APapng papdoc unkovg 3d (d = 1 m) umopsi va. otpépetal yOopw amd opiloviio aEova, mov
etvan kaOetog oe avtV kat diépyetan and to O. X10 dkpo A mov Ppioketan o andotaon 2d
a6 to O vapyet onueakn pala ma =1 kg kot oto onpeio I', mov Ppicketor o€ andotoon d
a6 to O €govpe emiong onuetakn palo mr = 6 kg. 1o dAlo dkpo g papoov, oto onueio
B, eivar avaptmpévn tpoyario pdloc M = 4 kg and v omoio kpépovtat ot udlec my = 2 kg,
m, = mj3; = 1 kg. H tpoyaiio pmopel va mepiotpépetal yopw amd dEova O

Al.

A2.

A3.

A4.

Amodei&te 6TL TO VOO 1ooppoTel pe T pafdo oty opldvtia Oon.

Movaoeg 4
KoBovpe 10 O”B, mov cuvdéel v tpoyaiia pe ™ papdo oto onueio B.

A d I d d B
) @ O]
l’l’lA mr "4 "é‘ O

S o'

' '3005 M

! m,; m,

Bpeite ™ yoviokn emtdyovon g pdpdov, otav avth oyxnuatilel yovio 30° pe v
KOTOKOPLQO.

Movaodeg 7

Otav 1 onueokn pdlo my ETAVEL GTO KOTOTOTO GNUEID, GVYKPOVETAL TAAGTIKA [LE
axivnn onueloxn palo my = 5 kg.

Bpeite ) ypoppkn toydra tov onueiov A apécmg LETA TN KPOVOT).

Movadeg 6
YV apykn odtaln, étav 1 tpoyaiio pe To cdpota sivor depévn oto B, kd6Povue o
VIO ToL GUVOEEL LeTAED TOVG TOL GOUOTO My Kol M3 Kol OVTIKAOIGTOVUE TNV My LE
pélo m.
[Toon mpémer va sivor  pdlo m, ®ote N PAPOOg va dlaTNPNCEL TNV 1COPPOTHAL TNG
KT T O16pKELN TEPIOTPOPNG TNG TPOYUAING;

Movaodeg 8
Ta vApato eivor afapn, tpéc otovg dEoveg dev vmdpyovv Kot TO VAUA Ogv
oAcBaivel ot TpoyaAia.
Atveton: g = 10 m/s*, nu30° = 1/2, pormfy adpbvelag g tpoyariog o¢ Tpoc GEova wov
dépyetor amd 1o kévipo g I = MR?/2.
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AITANTHXEIX

OEMA A
Al. vy
A2. B
A3. vy
Ad. v
AS.  o: X, B: A, v: X, o: A, e A
®OEMA B
(01)m+m, (d.M) (©.1.)m, (©.1)m,
=21, 8 6. © [é;"'
Z ml IAI ...........
m, IA2
m [
m, []
(m1+m2)g

Bl. O.L (m+m,): (m+m)g=Kl=I=

©.L (m) :mg=Kl,=I= m;('g

A=1-1 =% Opolwg yuo m,
m +m,)g _mg_mg

i =t K K K

Ondte 1 6o andvinon gival n P.

B2.
22:;:2||}:f_ﬂ:f_fzjfl=fz (4omo)
m
f—f1=—(f—fz):>f—f1=f2—f:>2f=f2+fl:f:%

Ondte n oot amdvinon eival n a.

Teyvucn EneEepyaoio: Keystone



B3. A.AO.

v
(m, +m,)v+0 =0+ (m, +4m1)§©
v v
m v+m, =m,—+4m — <
3 3
4 v
muv——mo=m, ——m, <
3 3

m
m, =2m, < —L=2
m,

Ondte n oot amdvinon tvol n a..

OEMAT

.y, =02nu2z(5-10) (1)
v=2m/s
(II1,)=d=1m r=r,=r (M onusio g HecoKadETOL)

H e&icmwon amopdkpouvong g cvpfoing sivat:
y=2A4cw2r ( }’12_/{2 jnp2ﬂ (i — ’”1"‘_’”2) .

T 24
Avtiotoyyilovtag pe v (1), &xo:

L=5t:>l=5: T=l sec.
T 5

Apa f=5Hz..

Ao ) taydTa 61dd0onS KOLATOS £Xm:
u=}tf:>2=}t-5:>ﬁ.=§:>ﬁ.=0,4m.

Enmionc woybet: 22 210 = 2 210= L =10 = r =10- 1= 0.4-10=> r =4 m .
24 24 2

Apo r;=4m.
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I2. H ¢pdon M eivau:
@y =27 (51-10)
OIl; =OILL = 0,5 m.
OIl; +OIL =1m.
Apa n eaon tov O sivou:

@, =2 SI—M =@, =2r 5t—L =@, =2r 5t—§
24 0,8 4

Apa: Ap =g, — ¢, =2ﬂ(51—%]—2ﬂ(5t—10)=10ﬂ't—57”—10ﬂt+2072':

Ap=207—-2,57 = Ap =17,5x rad.

B Tpomog
O ypoviég oTIyHES AeEng Twv dvo kupdtov ota onueio O, M vmoioyilovtal og
edng:
(=0 —i:t =2sec
X x J O_U 0—2 0~
V=== N ) 05
! v tM=L:tM= — =1, =0,25sec
) 2
Ao 2r
O=—-=Ap=0-M=>Ap=—-:(1,—1,,) =
Al 2 4 T (0 M)

:A¢=%-(2—0,25):A¢=17,5 rad

b
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I'3. ’Eoto X onusio evioyvtikng cupPoing

ch

L ® @ H2

I o)

[N va éxovpie evioyvtikn cvpPoln Oa tpénet:

r,—1, =NA

i, —d NA d

2y =NA+d=
=
} L =—+—=1=0,2N+0,5
2 2

opmg 0<, <1=0<0,2N+0,5<1=
= -0,5<0,2N<0,5=-2,5<N<2,5

dpa to N pmopel va mdpet Tig akEpoeg TYLES

N:-2,-1,0,1, 2.
Exo mévte onpeia evioyvtikng cupuoing.

4. Toopota and tic anyég I, I, etdvovv oto M og ypovo:

r 4
t=—=—=2sec.
v

[No v mepiodo Exovpe:

T7=0,2 sec

dpa 0 aplOpOS TOAAVIDCEWDV:

N = 2’5;2 S N= 0,5 < N =2,5 10 avIOOELC.
y(m)4

0 > \/2,2 \/2,4 2.5
| T T
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OEMA A

Al.  Ztoonueio B aokeiton 6Ovaun tdong T iom pe 10 cuvoiikd BApog Tov GLGTAATOG
Tpoyaiiog — my, my, M3 POV TO GVGTNLLO IGOPPOTEL.

A d r d d B
O O (®
m, mp 0 T

L=3d=L=3m

my = 1Kg m; =2Kg

mr = 6Kg m; =m3 = 1Kg
M=4Kg

Xy opllovTia 0o woydet:
S.=m,-g-2d+m-g-d—(M+m, +2m,)-g-d
2 =10-2+60-1-80-1

2 =80-80=2X% =0

Apa 1 paPoog dev TEPIGTPEPETOL KO IGOPPOTEL.

o avaivtikn Adon:

2V tpoyaiia Exovpe:
F=w

F'=F, (aPap szomé)

Teyvikn Enséepyocio: Keystone 9



A2.

A3.

Fy=w,
E=w,+w,
Fy, = F, (aBapf oxowid)

w

Apo: 7. =T, KOL T,, =T
P Iy " 1 23

Mo v tpoyaiia woydet:

21(0,) =T Tty 2,(0,) =7, ~T,,, :Er(o,) =mgR—(m, +my;)gR =
X =mgR-2m,gR

© =% =mgR-mgR=>3%  =0.
Ounwg m, =2m, ©) ©)

Apa 1 Tpoyora 1GoppoTEL.
Xy oplovTia 0o woydet:

Tohws o - TWA + TWF - (TWJ T TWz, T Twrpo;(,) =

=3, =m,g2d+m.gd—(mg(d—R)+(m,+m)g(d+R)+Mgd) =

K0 O

=3 =m,g2d+m.gd—(mgd—mgR+2m,gd +2m,gR+ Mgd)

Opwg m, =2m, , omodte:

T =m,g2d +m.gd —(mgd —m,gR +2m,gd + m gR + Mgd ) =

=m,g2d +m.gd —m,gd —2m,gd — Mgd =
=% =10-2+60-1-2-10-1-2-10-1-4-10- 1% =0.

Epoapudlovue to Ogperiddn vopo tov Nevtmvo, yio TV TEPIGTPOPIKT Kivion:
L =lya,, =1, +1 =1y a,, = m,g nu30-2d +mg-nu30-d =

=[mA-(2d)2+mr-d2}a :1-10-%-2+6-10%-1=[1-4+6-1]am:>

yov. yov.

YOV.
=10+30=10-a,,, =>40=10-a,,, = «,,, =4 rad/sec’.

Apyucd epapuolm A.A.M.E. yia 1o ohoTpe papdov -my — mr aVOUESH GTNV
opldvtia B€om KoL 6TV KATAKOPLON:

Kapx.+UOk_apx. =K +onm :>mA-g-2d+mr-g-2d=%lox.-a)2+mr-g-d:

TEN.
:>1-10-2+6-10-2:%-10-a)2+6-10-1:20+60:5-a)2 =80=5-0’>
=’ =16= o =4 rad/sec.

Inpeioon: Exinedo undevikng dSuvapuknig evépyelag maipvovpe v Katdtepn 0éom
0V m, (KOToKOpPLEN).

Teyvucn EneEepyaoio: Keystone
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2d |

A

v

e e (¢

<

A
ma

21 cvvéyewn epappolovpe Apyr S0THPNONG CTPOPOPLNG Y10 TO GVGTILLOL
papdoL — mp — mp — my

Lok =Lokm~ :on '(D:I oA 0 =

opy

=1, '03=[on +m4(2d)2]w’:>

10-4=[10+5-4]0)':>40=300)':>0)'=§ rad/sec

Apa U, =0"-(2d)= U, =§-2:UA =§ m/sec.

Teyvucn EneEepyaoio: Keystone
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A4.

. d C d O d >
(®
N
NV
(+) (
\\Y o M
A Wr \_|_
Ty v vT.
1 2
WT
(+)l Tl A A T2
my my
v v
Wl W2

m . ZF =mao, =>mg-1T =ma, =1 =mg-ma, (1).
m2 : ZF = m2acm = T2 —ng = m2acm :>T'2 :m2g+m2acm (2)

Tpoyaiio:

1
z"T(O) = Irpox. ’

a,, =T,-R-T,-R =5M-R2 -‘% —=(T, =T.T, =T, afapy cxowid)
=T,-R-T, -RzéM-R-acm =T,-T, =§M-aCm B)=
Avtikabiotovtag (1) kot (2) oty (3) =

Inl'g_rnl'a‘cm_11’12'g_1’112‘0v =

cm EM‘acm :

= (m, —mz)g=(%M+m1 +m2jacm =

—~a = (ml_mz)g

cm

:f-ﬂ:
—4+2+1
2

cm

—~M+m, +m
2 1 2

:>acm=¥:acm=2m/secz.

apan 1)=T,=2-10-2-2=T, =16 N.

ki (2) =>To=1-10+1-2T,=12N

Teyvucn EneEepyaoio: Keystone
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Emedn n tpoyario eivar axivntn peta@opikd £xm:

2Fy =0
N-T/"-T, - Wr=0&
N=T+THh+Wrs
N'=16+12+4-10 <=

N =68 N ouogN =N"=68 N.

[ va 1ooppomnel 10 choTH pAPdog — mpy — mr TPEMEL:

2, =0
T, 7, ~hW=0&
m-g-2d+m.-g-d-N-d=0&
m-10-2+6:10-1-68-1=0 <
m=£<:>m=0,4Kg.

20

Teyvucn EneEepyaoio: Keystone
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