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Hpepopnvia: Kvpraki] 22 Arprriiov 2012

AITANTHXEIX

OEMA 1°

1. B

2. )

3. o

4, a-A, B-X yv-A, 0-A, e-A

5. a=A, B=A, vy-A d-X eg-X
OEMA 2°

1. a)x B)x yv d8)v gx HHa

2. 2OOTH) aravTnon Eivor n a.
\VA
N,
A
P X

ﬁ‘

Y10 odpo Katd ) StapKel TG Kiviong Tov 6to optdvTio EMimed0 acKOLVTOL
t0 Bdpoc B, n kédBetn avtiopacn Ny kou n Tp1fff oAicOnong T;. Haipvoovpe tovg
dEovec x'x ko Yy €tol wote 0 ¥y va givar ot devbuven Tov opilovtiov

emimedov Ko 0 'y va givan KBeTog 6To 0p1LovTio eMinedo.

To pétpo g Tp1P1ig oAicOnonc vroroyileton amo ™ oxéon T; = u Ny (1)
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270 KOTOKOPLPO AEOVAL Y Y TO GOUM IGOPPOTEL, OTOTE 1GYVEL:

SF,,v=0 4 N;-B=0 § N;=B 1§ N;=mg(2)

A76 Tic oyéoelc (1) ko (2) mpoxdzmrer: Ty = pmg (3)

Y70 COUO KATA TN SIAPKEL TG KIVI|GNG TOL GTO KEKAMUEVO EMIMESO AGKOVVTOL
10 Bdpog B, | kéBetn avtiopacn N, kou 1 Tp1ff orkicOnong T,. Iaipvoope tovg
aEovec y'y ko Yy €tol @oTE 0 'y va givon ot 01evBvvon Tov KEKAUEVOL
eMimedov kol 0 Yy va givon kOETOC 6TO KEKAUEVO €mimedo. Avaivovue v
dvvapn PBapog otig 6vo cuvicT®ceg TG By xau By, kon vroloyiCovpe ta pétpa
TOLC.

B, = B cuve ka1t By = B nue

To pérpo g Tp1Prig oAicOnong vroroyileton amo ™ oxéon T, = u N, (4)

270 KOTOKOPLPO AEOVA Y\ TO GOUM IGOPPOTEL, OTOTE 1GYVEL:

2Fyyw=0 M N;-Bouwp=0 1 N,=mgouvo(5)

Amé T oyéoeig (4) kou (5) mpokvmrter: T, = pmgovve (6)

Ao 11§ oyéoels (3) kan (6) mpokbdmel 6Tt 0 AdyoG TOL HETPOL TNG TPPTG
oAloOnong T, oto opldvtio eminedo, Tpog to PETPo G TPIPNS oAicOnong T,
07O KEKMUEVO emimedO lvar:

3. A)

T, pmgoowve ouve 1
2
H emtdyovon v omoio oamoktovv Ko ta VO m

ocopate TEQTOVTOS, €POGOV 1 povn obvoun mov @
Tov¢ aokeitor €ivon 10 Papog, €ivon ion pe Vv B
egmrtdyovon ¢ Popdvmmrag g H T g m
emtdyyvvong g Papumtog g o€ Eva TOMO £YEL TNV

0 Ty 6Aa ta. copata. O Aoyog Aowov tov - 2H /r
EMTAYHVOE®MV TTOV OTOKTOVV TOL dVO GOUATA Eivot

ioog pe 1. H vp,

,

UBHZO
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B) 1% tpémog

Ye kd0e copo aokeitor pévo 1 dvvaun tov Pépovg Tov EMOPEVOS M
UNYOVIKN TOV EVEPYELX dlaTnpeitanl oTodep].

Av Bewpricovpe cav eTITEGO PNOEVIKNG SLVOLIKIG EVEPYELOS TO E00LPOG
Kol €POGOV OTAV TO GOUATO QPVOVTAL OEV £YOLV TOYVTNTU ETOUEVMG
00TE KIVNTIKN EVEPYELD, TPOKLATEL OTL 1] OPYIKI) OLVOLIKI] EVEPYELX TOV
k@0 coporog Ba 1ovTOl HE TNV TEAMKN TOL KIVITIKY EVEPYEWL OTOV
QTaVEL GTO £60POC.

Avahvtikotepa epapudlovrog v A.AM.E. yia kdBe chpa petacd g
0éomng mov aervetal Ko g BEoNG TOL PTAVEL GTO £30.POG EXOVUE:

Kopx1) T Uopy1y = Keer1) T Ueanr)
Uy =Ky M Kegy=m g 2H (1)

Kopyr2) T Uipyo) = Kear2) + Uy
Uiy = Ky N1 Kway=2m g H (2)

Arupovtag katd pei 116 oxeoelg (1) ko (2) mpoxvmret:

K, I mg2H il
K, 2mgH

2% 1pomog

Koabéva and ta dvo ohpata exterel erebBepn TTOGN EPOGOV OPIVOVTOL
amo HKpo VYog Ko 1 udvn 0dvaun mov tovg ackeiton givon To Papog
TOVG.

IMa v Ty Td TOLG 1GYVEL 1| GYEON:

v=gAt(1l)

KO 1] LETATOMIOT TOLG diveTon amd T oyéon:
Ay = gAt @)

Av avTikotaotoovpe ot oyéon (2) v petordmion Ay, Tov TPOTOL

oOUATOG OTAV 0VTO PTACEL 6T0 £00poC pe 2H, mpokvmTel N ypoviky
SdpKeLDL TNG KIVIGNG TOV HEYPL TO E00LPOC.

Ay, =%gAtf%)2H =%gAtf = At, = 41

g

TA OEMATA ITPOOPIZONTAI I'TA AIIOKAEIXTIKH XPHXH THE ®PPONTIETHPIAKHY MONAAAX YEAIAA: 3 ATIO 10
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AvtikafiotOvTag T ¥povikr odpkela g kiviong Tov oty oxéon (1),
TPOKVTTEL 1] TIUN TG TOYVTNTOS LE TNV OTOia PTAVEL GTO £SAPOG.

[4H L\ S —

Emopévog n Kivntuk evépyela T0V TPOTOL GAOUOTOG OTAV PTAVEL GTO
£00.P0g lvar:

1 1
e Emuf = Emg4H = mg2H
Av opoilmwg, avtiKataotoovpe ot oyéon (2) v petordmion Ay, Tov
JeVTEPOL GOUATOG OTAV OWTO ETdoel o6to €00pog pe H, mpoxdmrer N
YPOVIKT| O18PKELD TNG KIvIONG TOL PEYPL TO £60POC.

K

Ay, =;gAt§ﬂi—>H :;gAti = At, = 2H

g

AVTIKOO10TOVTOG TN (POVIKI O1PKELD TNG Kiviong Tov otV oxéon (1),
TPOKVTTEL 1 TLUN TG TOYVTNTOS LLE TNV OTOI0l PTAVEL GTO EAPOC.

2H ‘2H
R D

Emopévig n kivntiki) evépyeta Tov 0EVTEPOV CAONOTOG OTOV PTAVEL GTO
£001POG E1VaL:

K, = lvai = l2mg2H = mg2H
2 2
Ta oo copata ETdvovy 610 €300 HE 10EG KIVNTIKEC EVEPYELEG,

EMOUEVAOC 0 AOYOG TMV KIVITIKMV TOVS EVEPYEIDV Eival 160G pe 1.

Yot omdvtnon ivou n v.

R; Ot &Yoo avtiotdreg elvorl GLVOEOEUEVOL TOPAAANALL,
EMOUEVAS EYOVV TNV 1S dlopopd duvapukoy (Tdon) oto
dxpa Tovg A ko B.

Epappolovtag tov vopo tov Ohm yio xéOe avrtictoon

TPOKVTTEL:

? = Ve ()
. R
+| | . 1
. VvV

1, :Ri (2)

2
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1)

OEMA 3°

Aupovtog Kotd HEAN TIG OYECELS EYOVLE:

AT])\‘(XSTcl i2 =2 il

20T amavTnon eivonmn v.

Ot pvBpuoi pe TOVG OTOIOLG KATOVOADVOLV EVEPYELXL Ol OVTIGTAGCELG

(onAadn ot 16yvEG TOVG) divovTan Ao TIG GYECGELS

VZ
P =—"-(3)
1 R]

2
pﬁ\;*“ 4)

Vas
P, W) ) g
B [TV &1 (2K [ 2
R,

Ankaﬁﬂ P2 =2 P1

210 copo Katd T Sgpkew TG Kiviong tov ackovvton 1o Pdpog B, m kdBem
avtiopaon N, n dovaun F kon n tpiff) oricOnong T. Tlaipvovpue tovg aEoveg x 'y ko
Yy €Tol ®oTe 0 'y va. glvan ot 01evBvveon Tov optlovtiov emimedov kot 0 Yy va
elvan kdBeToC 6T0 0P1LOVTIO EMIMEDO.
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Al)

A2)

Bl)

To pétpo g Tp1P1g oAicOnonc vroroyiletan amd ™ oxéon T = p N (1)
2ToV KaTaKOPLPO dEova ' TO GOU IGOPPOTEL, OTOTE 1GYVEL:

ZF,,w=0 N N-B=0 n N=mg=210=20N
Az6 ) oyéon (1) mpoxvmrer: T=0,520 7 T=10N

1°¢ Tpomog
Epapudlovpe 1o Oewpnuoa petafornc g Kivntikng evépyelag petald tov
0écewv A ko A. Ot poveg duvdpelg mov wapayovv €pyo givonn T xounp F. H
dovapn B kor m Sovapn N dev moapdyovv €pyo yuuri eivon kabeteg ot
LLETOTOTION).
KA - KA = WF + WT
%muz =F Ay oov0’ + T Ay cov180°

%2-36 =F4-104 1

36=4F-40 % 4F=76 1 F=19N
2% Tpomog

Epappodlovrac ™v Oepemaodn e&iomon g unyovikng otov agova y'yx
TPOKVATEL:

2B Elmle (4F LI €£m.a (2)

o v ToydTTo TOL COPATOG GTNV EmTaLVOUEVT Kiviion and A mpog A
1oy VEL:

6
v=0At N 6=0aAt N At=-—
o
H petatdmion tov chpartog oty emttayvvopevn kivnon and A mpog A givou:

1 , 1 36 , 36 2
Ay = — aAt 4=—q — o= — a=4,5m/s
X 2 n 2 (12 n 8 n 9

And ) oyéon (2) mpoxvmtet F—10=2-45 1 F=19N

To mocd g evépyelng mov petatpemeTon o€ BeppdtTnra HEXPL TN YPOVIKN
OTUYUT t; 1000VTOU UE TNV ATTOALTI TIU TOV £PYOL TNG TPPNG HEYPL TOTE
Q=W =T Axl (3)

['a va vroloyicovpe T HETOTOTION HEYPL TOTE!
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1°¢ tpomog

Epapudlovpe 1o Bevpnua petaforne g Kivntikng evépyelog petald tov
0écewv A ko I'. Or pdvec dvvauerg mov mapdyovv €pyo eivar n T kou m F. H
dovapn B kor m dvvapn N dev mapdyovv €pyo yuuri eivon kabeteg ot

LLETOTOTION).
Kr — K =Wp+ Wrq

%muf =F Ay ouv0’ + T Ay, cov180°

%2-9 =19 Ay; — 10 Ay,

3 9=9 AXI ﬂ AXI =1m
2% Tpoémog

Xpnotpomoiwvtag v e€icwon e TayhTTog 6TV EXITAYVVOLEVT Kivion ard

A mpog I mpoxvmret:

3 2
v=aAt; N 3=45At; 1 Att=— 1N Aty =—s
1 M 1 M 1 15 n 1 3

b

H petatdmion tov odpatog ueypt T0Te eivar:
1 3 1 2. B
AXI u E (XAt1 AXI o 5 4,5 (g) | AXI =1m

Eropévog and ™ oyéon (3) m Bepudtra givor:
Q=[Wq| =|-T Ap[=1-10-1] ' 7 Q=10J

B2) O pvBuodg pe tov omoio TPOGPEPETAL EVEPYEID GTO GOUM 1GOVTOL HE TNV 1GYD
™g obvaung F (n evépyelo mpoopEPETOl GTO GOUA UECH TOL EPYOVL TNG

dovoung F)
AE A
npocq): WF:F1)1:193:571
At At s
Arroe _ g7
At S
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OEMA 4°

Al) Z10 oo KoTd T StdpKeELD TG Kiviiong Tov 6To 0p1lovTio EMINEdO AGKOVLVTOL
10 fapoc B, n kabet avtidpaon Ny ko  tpip oricbnong Ty. [aipvovue tovg
d&oveg y'x Ko Yy €tol ®ote 0 ¥y va givan ot d1evBovvon tov optlovtiov
eMIMESOV Kot 0 'y va ivar KABETOG 6T0 0p1LoVTIO EMITEDO.

To pérpo g TpPng oAioBnong vroroyileton and ™ oxéon T; = u Ny (1)
2TOV KOTOKOPLOO AEova \y Y TO GO 1IGOPPOTEL, OTOTE 1GYVEL:

2F,4=0 M N -B=0 "N, =mg=210=20N
Az6 ™ oxeon (1) mpoxvnter: T, = 0,5:20 = 10N

Epapuolovrog v Oepemaon eficmon g unyovikng otov agova y 'y
TPOKVOTTEL:

ZFX,X:mal Tl] Fl_Tl:ma] Tl] 15— 10:2(’.1 T,] 5=2a1 T’] al:%

o; = 2,5 m/s*
Epoapudlovrog v eficmon TG toy0TNTOG OTNV  EMTOYLVOUEVY] Kivion
TPOKVOTTEL:

5 5
V] =Vy + oy Atl ﬂ 10=5+5At1 ﬂ EAtl =5 ﬂ At1=28

A2) 1% tpbmog
H petaromion tov chpatog oty emttayvvopevn kivinon ano A mpog I eivou:

AXI =Vt +% (05] At12 ﬁ Axl =52 +%2,5'22 ﬁ AX] =15m

2% Tpoémog
Epapudlovpe 1o Beddpnua petaforng g Kivntikng evépyetag petalh tov
Béoewv A ko I'. Or poveg duvapelg mov mapdyovv Epyo eivoun Ty xoun Fi. H

TA OEMATA ITPOOPIZONTAI I'TA AIIOKAEIXTIKH XPHXH THE ®PPONTIETHPIAKHY MONAAAX YEAIAA: 8 ATIO 10
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B1)

B2)

duvapn B ko i duvapn N; dev mapdayovv £pyo yroti eivon kaOeteg ot
peTaTomon.
Kr —Ka=Wp + Wry
1o, 1 .,
—mu;——mv;= Wp + W
5 0~ muyg F1 T1
1
%muf—zmvéz Fi (AT) ouv0’ +T; (AT) cuv180°
1
%2-100 — 225 =15 (AT) - 10 (A)

100-25=5(AT) ¥ 75=5(AT) R (AI)=15m

270 COMO KATA TN SIAPKELN TG KIVI|GNG TOL GTO KEKMUEVO EMIMESO AGKOVVTOL
t0 Bapoc B, n xdBetn avtidopacn N,, 1 tppn oricOnong T, kon n dOvaun F.
[Maipvovpe Tovg aEoveg 'y ko €T GGTE 0 X'y va Elvan ot d1evBvven Tov
KEKALLEVOL. €Mimedov Ko 0 Y'Y va givor KAOETOG GTO KEKAIUEVO EmimEDO.
Avaivovpe 1ic dvvauelg B kar F, otig ovviotdoeg Toug kot vroroyilovpe ta
LLETPA TOVG.

B, = mgnue = 2:10:0,8 = 16N ko B,, = mgovve = 2-10:0,6 = 12N

F,, = Fyouvp = 15°0,6 = ON ka1 F», = Fonue =15-0,8 = 12N
To copa otov aEova Yy 160ppoTel EMOUEVDS
SFy'y=0_M Fp+N;-B,=0 ' 12+N,-12=0 1 N;=0
Epocov to pétpo g tpipng orkicOnong vroroyileton amd ™ oyéon Tr =pN,
mpokvntel T, =0

Ankadn oto odpa Ogv ackeitan TPIPN KATA TNV Kivio TOL KOTA PKOG TOV
KEKMUEVOL EMTESOV.

1°¢ tpomog
Epapudlovpe 1o Oewpnua petafornc g KivnTikng evépyelog petald tov
O¢cewv I' ko A. Or pdveg duvapelg mov mapdyovv Epyo eivon n B, kou n Fo. H
ovvapn B, kou m 6vvaun F,, dev mopdyovv £pyo ywori eivor k@Beteg ot
uetatomon, evod N Ny ko 1 T, omwg deifope dev ackobvrar (Exovv Tiun
UNOEV).

Ka = Kr = Wgx + Wy

0—%m1)12= B, (TA) cuv180” + Fy, (T'A) cuv180°

—%2-100 =_16 (TA) -9 (TA)

~100=-25(TA) f (TA)=4m

TA OEMATA ITPOOPIZONTAI I'TA AIIOKAEIXTIKH XPHXH THE ®PPONTIETHPIAKHY MONAAAX YEAIAA: 9 ATIO 10
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2% Tpémoc:

Epapudlovrag v Oepehwdn eficmon g unyovikng otov aCova y'yx

vroAoyilovue TV emttdyvvon:
2Fmmo; M —-By-Fy=mo, N -16-9=2u

o, =—-12,5 m/s*

25

w=-""1

2

Epapudlovroc t1g e€iomoelg kivnong vroroyilovpe tn ypovikn OldpKeld Tng

KIVION G TOL GONOTOG UEXPL VO GTOUOTNOEL 6T BEom A.
25 4
V=V T 0 Atz ﬁ 0=10 —7At2 T] Atz :g

H petatdmion tov odparog vroroyilerot:

f] Atz = 0,88

Axa =0y Aty +% w A2 | Ayp=100,8 —% 12,5:0,8°=8-4=4

N Ay, =4m
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