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7> 7997 /B1

B1. 'Eva ocopo «weltow mlveo o€

v =orab
opldvtio empdvela Tov Oev ivon Agia. F

A) NoemESLe T SOOI OXVIION o o f TT TS SIS ST SS S S

Edv 10 ocopo to petaxwvel €vog

dvBpomoc aockdvTag o€ avtd optloviio duvaun F , dnwg aivetar 6to oynua tote :

) 1 taydtTo Tov cOuaTog eivor otabepn O6tav M OOvaun F o eivon otabepn ko
peyoarvtepn g Tpng oAicOnong.

B) n TaydTO TOL CONOTOC Elvar oTaBEP] OTAV 1 GLVIGTAUEVT TNG SOUVOUNG F Kot TG
TpPNg oAloBnong etvar pndevikn.

Y) M enttdyvvon Tov coONaTOS givar otabepn Otav N GLVIGTAUEVN TNG OVVAUNG E KoL NG
TpPNg oAloBnong etvar pndevikn.
Movaodeg 4
B) No dikaiodoyfoete TV MA0YT GOG

Movadeg 8
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9> 8003 /B1

SOLUTION

B1. To Bépog evdc ochpoatog petprinke pe ) Pondeia
oV dvvapdpeTpov A ko PBpédnke ico pe 10 N (Zynuo
1).
211 GLVEYELD XPNOILOTOIDOVTAG OVO 15100 SUVAUOUETPOL
(to A kot to B) kpepdpue to copo 6nwg eaiverar 6to
oymua 2.
A) And 1ic mopokdTe TPELG EMAOYEC Vo eMAEEETE
otV Tov Bewpeite coOTH.
Av Bswpnoete 0Tt o Bapn TOV SLVOUOUETPOV Kot
TOV VUAtoV eivol apeAntéa t0te ot evoeitelg twv
dvvopouetpwv A kot B elvat:
a) Avvapodpetpo A: SN, Avvoapduetpo B: 10
B) Avvapoperpo A: SN, Avvapopetpo B: 5N
v) Avvopopetpo A: 10 N,  Avvapdpetpo B: 10 N
Movaoeg 4
B) Noa dwooloynoete v €mA0YN cag.
Movaoes 8
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© > 8017 /81

B1. AbVo petaAlikéc opaipeg X, X, €yovv Bapn B, kov B, avtictoyo kot

Kpépovtal akivnteg pe ) Pondeia Aertdv vnpdtov apeAntéog palog amd v
0pOoYT], OTMOC TOPLGTAVETAL GTO GYNLLO. ¥
A) No petapépete 10 dSutAovo Gynpo 6To Ypantd Gog Kot Vo, oxeddceTe
T1G SVVAELS TOV ALGKOVVTOL OTIG CPAIPES X Kot X,. ¥,
Movaoeg 5
B) No vroAoyicete to HETPO TOV OLVAULE®V TOL GYEOIACATE, GE GUVAPTNOMN UE TO
Bapn B, xai B, tov 300 cOUpOV.

Movaodeg 7

> 5020 /m1

By, Ilifnkog pe pala 40 Kg kpépetor amd 1o KAadt £vOg 0EVOpOL
A) No smA£lete TV COGTH UTAVINGCT:
m
s

Av 1 emitdyvvon ta Papdmrag sivar g = 10— 161e 1) ddvapun mov aokel o mBnKog 6To KA £xet

HETPO:
a)ON B) 400 N y) 800 N
Movdoec 4
B) No d1ka1oA0yNoETE TNV EMAOYT COC
Movaoec 8
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e) 8050 /B1

SOLUTION

B;. Eva jukpd copa kpépetanl pEGm Gyowvion
mov Oewpeiton  oPoupég amd 1O TOAPawvi
(oyfua 1)’Evoc padnmic oyedidalel cootd TIC
OUVALLELC TTOV OCKOLVTOL OTO oKowi (oynua 2)
Kol KAVeL ToV €€N¢ CLALOYIGUO: «ZVUQOVA [IE
tov 3° Nduo tov Nevtova, o1 dvvdpeic 4 kot
A’ givar ovtibetegy.

A) No emigletre ™V  OmOTY
amAVTNON
@) O OLAAOYIGHOC TOL upafnTy Eivol
0MGCTOC
B) 0 cuihoyiopoc Tov pabnt sivar Aaboc

ynpa 2
A

yfua 1

C

Y) O£V £YEL ETOPKT GTOTYELD Y10 VAL GUYKPIVEL TIC OVVANELS

B) Na d1ka10AoynGeTe TNV ETULOYT GOG

0) 8054 / B1

Movaodec 4

Movaodec 8

SOLUTION

B;. Zoua fapovg 10 N dwatnpeiton axivito 6T0 TATONA. £TO GOUC OGKEITAL

Katakopuen dvvaun pétpov F (petpnuévn oe N) pe popd apog ta méve. To pétpo

™G SUVaNG dpKaOS avEdvetat. 0
A) ZopumAnpdcTe GTOV VUK TO PLETPO NS KAOeTNG Svvaung eragns N, mov 2
OGKEITAL TO OTO TO TATOA GTO GO
6
Movddec 4
B) Nu 61Ka10A0YT1GETE TIC AMAVTIGELS GOGC. 10
Movddec 8
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ol
B1. To pdpoc Tou owpatoc, pe TN PorBela Tou SUVAUOLETPOU A, l——’—|
Bp£Onke oo pe 50 N (Zxrpo 1). =)
-
¥Tn CUVEXEWN Xpnoonowvtag dlo duvapopetpa (to A Kal éva '
L
1610 SuvapopeTpo B) KPEUAE TO CWHA OTIWE OTO OX U 2. S0N —> &
A

A) Na emAEEETE TNV CWOTI] CITAVTNOT).
OL TIEC TWV SUVAPOUETPWY A KaL B elvat: ﬁ
(a) Avuvapodpetpo A: 50 N, Auvapdpetpo B: 100 N

(B) Auvapopetpo A:50 N, Avvapopetpo B: 50 N

Ty 2
(v) Auvvapopetpo A: 25N, Avvapopetpo B: 25N L l l 1
Movadeg 4 Il_ -Jl { a'l
B) Na 8ikaloAoyr|OeTe TNV A0V OOC. ! !
Movadeg 8 N — +— _N
Na Bewproete 6TL Ta Bapn TwV SUVOPOPETPWVY KAl TWV VIUATWY A ; ; B
elval apeAntéa. '
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© > 1200581

[TETT
=
. — ; Ewova 2

Ewova 1

Ito mhaiow tou pabniuotog g Quowknc A Aukelou, dUo pabntéc o A kal o B ektelolv Tig

efnc dpaatnplotntec: O pabntic A tpafa anotopa to yuaAloTepd XapTtovy, TIOU OKeENALEL Eva

TMOTNpL, EMAVW OTO omnoio wooppornel éva vopopa (Ewikova 1). O pabnng B tpafa andtopa to

yuaAlotepd Yaptovi, To omoio Pploketal emdvw o éva opiovrio danedo kKol emdvw OTO

YOpTOVL Looppomel éva vopuopa (Ewkova 2). Ta anoteAéopora Twv SpactnplotiTwy Twv duo

pafnrwv Ba elvar:

A. Na emAéEETE TNV CWOTH QITAVTNON.

Movadbeg 4

a. Ko onic duo dpactnplotnTeg To vopuopa Kiveital pall pe To YupTovL

B. Itnv dpactnpuotnta tou padntn A, To vOopLopa MEDTEL LETO OTO TIOTIPL, EVIW OTNV
bpactnplotnta tov padnth B, o vopopa akohouBel To Yaptovi.

Y. Itnv dpaoctnplotnta tou pabnt A, To VOQLOUa TMEGTEL PECT OTO MOTHPL, EVW OTNV
bpaatnplotnTa Tow padntn B, To vollopa Mapapével akiviTo atnv apyikn Tou Béon ka
emavw oto opllovrio damedo.

B. Na dikaohoynoete tnv emloyr) oag .

Movadbeg 9
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Bl. Eva cwpa Bapouc B kweital He otaBepn TayuTnTa

navw og eva op{ovro damedo, uno tnv enidpaocn pLag

op{ovtiag duvapng F, onweg daivetar oto duthavo

oxnua. Av N eival to pétpo g kabetng avtibpaong
and to £dadog kal 7' to pétpo NG Suvapng Tng TPLPAC B
oAioBnaong,
B1.1 Mowx amd TIC TMAPOKATW OYECELC TWV HETPWV Twv OuVApeEwv TEplypddouv TO
dbawopevo;
a F>T kaw N=8B
B. FF=T kat N =B
y. F'>T kaw N <B
Movabec 4
B.1.2. Na dikaodoyroete Tnv amoln oac.

Movadec 8

@ > 12353 /81

2.1 ‘Evag avelkuothpag palag M petadépst SUo dtopa cUVoAKAC pLaoc m. O aveAkuoTrhpag avePaivel pe

otaBepn TaxUTnTo. ZnToUPEVO £lval val UTTOAOYIGOULLE TNV Tdon Tou (afapoulc) oupuaTtoayoLvou To omoio
npoodeveTal otov aveAkuothipd. H avtiotaon tou agpa sival ausAntéa. Oswprote OTL OL HOVASIKEG
Suvdapeslg mou SEXETAL 0 BAAALOC TOU AVEAKUGTHPA KATA TNV dvodo sivdl aduTEg Tou ackouvtal oo T 'n
KOl TO GUPHATOTKOLVO.
2.1.A Na sruA£EETE TNV CWOTH Aravinon.
Me Baon Ta To mavw Ss8oléva, N TACH TOU CUPUOTOCXOLWOU EXEL LETPO TIOU LOOUTOL JLE:
QM- g , BM-m)-g ., wWM+m)g

Movadsc 4

2.1.B Na attioAoyrosTs TNV mhoyn oag.

Movaébec 8

Lampros Adam www.lam-lab.com adamlscp@gmail.com
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B2. AUo egpydatsg, o A katL o B, mpoomabBouv va
Looppomnoouv &va Kwtwo Pdpoug B = 180N, 10
omolo €xouv 8€oel pe SUO OXOWLA Ao €vayv Kpiko oto
UECOV TNC eMAVW emipAveldc Tou. Kamola oTyun to
KpatoUv akivnto otov aépa, o B€on OMou To Yol Tou
B eival opllovtio, evw To oXoLwvi Tou A axnUatilel pe TV
Katakopudn ywvia ¢ onwg oto oxfipa. Ta Suo gxowld
elval oto (610 katakopudo sninedo.

Ekeivn tn otyul o A HECW TOU OXOwloU OOKEL OTo

KIBwTIO SUvapn ﬁA , VW o B avtioctowa, Suvapn ﬁB .
Ma tnv ywvia ¢ divovtal oL tplywvopeTplkoi tng aptBuol nue = 0,8 kat cvve = 0,6 .

A) Noat emAé€eTe TN GWOTH AMAVTNON VLA Ta LETPA TWV SUVAREWY ﬁA KoL ﬁB:

i. F,=F;=90N
ii. F,=300N, Fy=240N
ii. F,=100N, F, =180N

Movabeg 4
B) Nat allTloAOYAOETE TNV EMAOYH CAC
Movadeg 9
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€ > 13269/B1=EKTOE TPATIEZAT GEMATON

Zyodio Adumpov Addp: H AXKHYH EXEI AMTOYXYPOEI AINO THN TPAITEZA BEMATQN%
% Av opog Kcmowc; pabntig 0£is va Ty Aoz, TtoTE TIZpET[EI, v ipocficm 6To Epm TG A
% KoL TV cmorv‘n]cn] 8) 350N. Omdte ooav Avon thg Do vdpysL 1 Adon tov oyoidlovta %

% (A. Aﬁau‘%m o ‘r%l‘pcma(ag @)al.lj:;g-)\:""’§ % % % % % % %

H koméha tng swkdvag €xel Bdpog w,, pétpou w; = 600N kat

LOOPPOTIEL, OTOV AEpd, MATWVTAC O KIvNTO damedo. To Kivnto dansdo

éxeL Bapog W,, pétpou w, = 100 N.

A. H tdon Tou VApaTog T EXEL LETPO:!

a)700N , PB)60ON , vy)100N 0) 350N
Movadec 4

B. Nat alTloAOyrOETE TNV AMAVTNON Gag.

Movabec 8

Znusiwon: Euxapiotw 10 ouvadsAgo k. Oavdaon Toddapn (Aukesio Oivopurwv), o

OITOIOC UE EVNUEPWOE OXETIKA [E TNV ATTOOUPON TS AOKNONS AUTAS arré tnv
Tpamela Osudrwy.

O > 13271 /82

B2. InUelakO avTlkelpevo SExeTal TNV emidpacn Tpuwy opoeninedwy duvdpewy, (oou pétpou F, ol

dopei¢ Twv onoiwv oxnuartifouv, ava dvo, ywvia ¢ = 120 °.
A. H ouviotapévn dOvapn EXeL LETPO:
a)o , B)F , y)2F
Movadzsg 4
B. Na aiTloAOYIOETE TNV AMAVTNGI] 0Ac.

Movadecg 9
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@ > 13346 /82

B2. Eva LoTtlodopo mAEsL pe oTaBepn TaxUTNTA Kal KatsuBuvon mpog Tov
Boppd. H katsuBuvon mAsvong kabopiletal amod tnv  mAdyla duvapn

(Faep.), TOU aOKelTAL OO TOV SUTIKO AVEUO OTO «POUCKWUEVO» Ttavi

TOU KoL tTn duvapn (FK), TIOU QOKE(TAL amd To vepO oTnV Kapiva tou
okadoug, KaBsta otnv KatevBuvaon ASUONG TOU.

H &uvaun ﬁagp_ elval otaBepn, £xsl

Boppdg
Tﬁ HETPO Faep. =2-10*N  kar  n
: KatevBuvon Tng oxnuatilel ywvia ¢ pe
Butikds Fep. TNV KaTELBULVON TIAEVONC.
ey 1 Nna t ywvia Sivetat nue = 0,6 Kot
. ovvg = 0,8.
— K To pETPO TNG SUvauNg F}, TNV omoia SExeTal n Kapiva tou
okadoug amo To VveEPO, KAaBeta otnv KatsuBuvon mAsuong
' eivat:
A) Na sTIAE€ETE TN OCWOTH ATAVINoN
a) F,=2-10*N , B) E,=12-10*N , vy) E.=16-10*N
Movaédec 4
B) AttloAoynote TNV EMAOYN Oag.
Movadec 9

Lampros Adam: [Npopavw¢ amd 10 vepO OTNV Kapiva AOKEITal Kal Uid OUVIOTWOd

ouvaun avriBetnc karsvBuvong ammd TNV Kareuluvon mTAsuong N aAliwg n Fe givar uia
ouvioTwoa (Kkai ox1 n 0AIkr)) dUvaun ToU ACKEl T0 vePO aTnV Kapiva ki autd OI0TI TO OKAPOC
raéidevel e orabepn taxornta. AMwaote avagépsral Kai atn AUon tng acknong, aAAd dev
TOVileTal Kal aTnV EKQWVNON).
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2.2,

I I3 =4 ’ I r I} I r I3
To owpa Bapoug B Katl OTL TPELS TIEPUTTWOELS, OTwC paivovTal oTa MapaKdTw oXfuata, .wopponel depévo oto
avtiotowo vijua ] ota vijpata. MNa ta pétpa twv duvapewv F;, F,, F;, tou §£XeTal To owpa amo To vipa ) Ta
Vit LloYUEL

Fz
(Alvetan ouve0°® =1/2)
A. Na eTUAEEETE TNV GWOTH) Amavtnon:
o F, > F, > F, B.F,> F,=F, v.F,< F,=F,
Movadeg 4
B. Na 61kaloAoyoETE TNV EMAOYI OaC.
Movabdeg 9

Lampros Adam www.lam-lab.com adamlscp@gmail.com
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O > 13514/

2.2

Ta kifpwta (1), (2) ka(3) iwoopponolv eMdvw o Eva

(3) opuovio akivno danedo, tomoBetnuéva o Eva

gmavw oo aho, onwe daivetar oto SumAovo

(2) ayfuc. Ta fdpn Twv Tpuwnv KIBwTiwv éyouv pétpa

avtioTtoya:

)
B, =60N, B,=50N, B;=40N.

A. No emAEEETE TNV CWOTT WTAvVInon:
To kipwtio (2):

o Agxetan amnd to kipwno (1) SOvapn pétpou Fi; = 50N pe dopd mpog Ta emMavw Kol To PETPO NG

ouvioTapévne SUvapng mouw aokeital o’ autd sival Fy; = 20 N.

B. Aéxetal and 1o kifwrtio (1) dovapn Fia = 90 N pe ¢dopd mpoc Ta EMAVW KAL TO LETPO TNEC CUVIOTAUEVNC

dlvapng mou aockeital 0" autd eivar F,; = O N.

Y. Ackel oto to kipwno (3) S0vaun F,q = 50 N ue dopd nmpog Ta endvw Kol T0 LETPO TNG CUVLOTUUEVNG

Sovapng mouw aoksiton o” autd eival F; = O N.
Movabsc 4
B. Na dikaloAoyrioeTe Tnv eTAOYT Cac:

Movabsc 9
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2.2 Ta Bapn Twv CWPATWY X, Kal I, pe T Porfela twv duvapodpetpwy A kal B, Ppédnkav toa pe 50 N kot

80 N avtiotoiya.

TN CUVEXELX XPNOLLLOTOLWVTAC Ta §U0 SuVapPOpPETpa A KOl B KpepAE TA OWUATA ONWCE OTO TPITO o)rua.

k:
:

A) Na ermAé€ete TNV owoTh anavinon.

S0N

z

1

Av Ta Bapn TwV SUVALOPETPWY KOL TWV VNUATWY Elval apueAnTéa, - N—»
ol evbeifelc Twv dSuvapopeTpwy A Kal B elvat:
(a) Avvapopetpo A: 80 N, Auvvapdpetpo B: 130N

(B) Avvapopetpo A: 50 N, Auvapopetpo B: 80 N v ‘
2
(v) Avvapopetpo A: 50 N, Auvapopetpo B: 130N

Movabec 4
B) Na attiohoyrjoeTe TV emAoyr| oag.

Movadeg 9

Lampros Adam www.lam-lab.com adamlscp@gmail.com
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@ > 1350481

2.1 ToaBdpn TwV cwpdtwy 2; KaL Iz, pe ™ PorjBela Twv duvapdpetpwy A kat B, Bpédnkav (oo pe 50 N kal

80 N avtictoya.

3TN CUVEXELA XPrOLLOTIOLWVTAC Ta U0 SuvapopeTpa A Kal B KpeAPE T OWPATA OTIWE 0TO TpiTo oXfpa.

A) Na emAECETE TNV CWOTI) AITAVTNON.

Av Ta Bapn TwV dUVAPOUETPWY KL TWV VIHATWY elval apeAnTéa, ol evOElEeLg

TWV duVaPOPETpwY A Kat B elval: Z,
(a) Avvapdpetpo A: 80N, Auvapudpetpo B: 130N
(B) Auvapdpetpo A: 130N, Avvapdpetpo B: 130 N
(y) Avvapdpetpo A: 50N, Auvvapopetpo B: 130 N

Movabec 4
B) Na attwoloyr|oete tnv €mAoyn oag.

Movabeg 8

Lampros Adam www.lam-lab.com adamlscp@gmail.com
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@ > 13505 /B1

2.1 Ta Bdpn Twv CWHATWY ¥, Kat ¥, Pe T BofBeia Twv Suvapdpetpwy A kat B, Bpébnkav ioa pe 50 N kat

90 N avtioTolya.

JTn CUVEXELA XPNOLUOTIOWWVTAC T 800 SUVAPOUETPA A KaL B KpEPAIE Ta CWUOTA OTWCE OTO TPITo oXhua.

-1

v
-
)

2z,

A) Na emAEEETE TNV OWOTI COTAVTNON.

Av ta Bdpn Twv SUVAPOUETPWV KL TWV VNUATWY elval apeAntéa, ot evOelEelg Twv SUVAUOPETpWY A Kot

B elvau:

(a) Avvapodpetpo A: 50 N, Auvapopetpo B: 90N

(B) Avvauopetpo A: 70N, Auvvapopetpo B: 70N

(y) Avvapopetpo A: 90N, Avvapopetpo B: 50N

Movabec 4

B) Na attioAoyroete tnv emAoyr) oag.

Movadeg 8

Lampros Adam www.lam-lab.com adamlscp@gmail.com
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@ > 13572 /82

2.2 Asia odaipa pafac 100 kg .oopponel akoupmnwvtag os 0o

apetakivnteg odnveg ywviwv Bdong $1=30° (Zdnva 1) kat ¢,=60°

(Zdnva 2), onwe oto oxiua. Ta HETpa Twv SuVAPEwWY Ttou SEXETAL N

odaipa ota onueia emadng and T oPprveg sival: 0 ®2

B2.1 Na emAé€eTe TN oWOTA Amdvinon
a)m -g -ovv30%, m -g -ovv60°,
Bym -g -nu30° m - g -nued?,

yym g -nu30° m - g - cuv60°.
Movadec 4
B2.2 Na atttoAoynoste tnv emiloyn oag.

Movadec 9

@ > 13573 /82

2.2 Asia odaipa paag m LoOppOTEL OMWE OTO OXMUA LE TO VIO va oXnuatilst ywvia ¢ pue

TOV KaTtakopudo Toixo.
2.2.A ETUAEETE TO METPO NG SUVALNG TTOU SEXETOL N adaipa amd Tov TolXo Kol oXeS1aoTe OAEG

Tic Suvapelc mou 6£xetal n odaipa :

m-g

mg .
Lo . B ovve , yym g

auve

Movadec 6
2.2.B Na attloAoynosTe TNV EMAOYH 0.
Movadec 7
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2.1 Idaipa pafog 1 kg wooppomel Omwe oto oxNua IR AT

umo tnv enibpaon otabepng opulovtag duvaung

) P m
petpou F =10 N. Aivetau: g = 10 =

2.1.A H ywvia amokAlong tou (oBapoulc) VAMATOG
and TNV Katakopudo otnv Béon woppomiac TS
odalpag sivat: P
a) 30° , B) 45° , y) 60°. ,;ﬁ ® o
Aivovtat: ouve0°® = Nu30° = 0,5, Nu45° = cuv45° = "g
KaL nue0® = cuv30® = ? .
Movadec 6
2.2.B Na alTloAoyfosTe TV EMAOYH GaC.
Movadec 6

2.2. Zwpa paloc 1 kg yAlotpdel e otabspn TaXUTNTA TPOC TO TAVW
0s KekAlPEvo esminmedo (ywviag ¢) umé tnv smidpacn otabspng

opLovtiag Suvapng F (onmwg oto oxnpa). Alvovral wg Ssdopéva: o

D, 5 /B2
F

¥ r r m I
ouvteAeotng TpBng tou grumedou p = 0,2, g = 10 = kat ot n

avtiotoon Tou aépa elval apeAnTéa.

2.2.A AvV TO CWA KLVeiTal pLe oTaBspn TAXUTNTA KAL LOXUEL:

Nip = oUVE@ ToLa Ao TIG EMOPEVEC EMAOYEC Eival CwoTH;
a}F:%-B ) B}%-F:B ., VyYF=B
Movadec 4
2.2.B No attloAoynoeTe TNV emloyn oag.

Movabec 9
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@ > 1357882

2.2 Acsia odaipa pafag m .ooppoTEL OMWE OTO OXNUA L€ TO VAUA Va oXNUATi(eL ywvia ¢ pe

TOV KOTaKopudo Toixo.
2.2.A Av n 80vapn mou aokel To vApd otn adaipa sival SutAdclo T SUVAUNG TOU OoKEL 0

Toiyoc otn odaipa, emAéfts mola axéon LoXUEL yla T ywvia d¢:

a)nue = 0,5,
B) nup = 0,6,
V) npe = ouvve .

Movadec 4
2.2.B Na attiohoynoste tnv emhoyn oog.

Movaébec 9

@ > 13614781

2.1. Katakopudo W8aviko elatnplo, otabepdg k E€XEL TO AVWIEPO AKPO TOU aKAGvnTa
OTEPEWUEVO. AEVOULE 0TO EAEUBEPO AKPO TOU eAaTnpiov cwua Haloc m Kal To cUoThUa
LoOppOTEL O£ BECT OTOU TO EAATHPLO EXEL EMIUAKUVGN AL.

A. Av oto eleUBepo akpo Tou ghatnplov cuvdecoupe owpa palag 2 - m, To cvotnua Ba
LooppoTEL o BEon Gmou To eAatrplo Ba €XEL EMUKUVEON:

o) 42, B2 - 42, Vg
Movadeg 4

B. Na altloAoyroeTe TNV Amavtnor] oag.

Movabeg 8
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2.2.

0
|

| 60°

. N
|

|

|

|

|

|

|

|

|

|

|

m

Avo cwpata cwv palwv m Loopponouv Sepéva ota eAslBepa akpa §U0 LEAVIKWY VIUATWY
Ni1 kat N, (ta dAAa dkpa Twv omolwy gival oTEpewWUEVA aKAOVNTO Gt onueio O), Ue TV
enidpacn Vo opllovTiwy, oTabepwy SUVAHUEWY ﬁl Kall ﬁz, OMw¢ oto oXfnua. To vAua N;
oxnuatilel e TNV Katakopudo ywvia 30° kat to vipa N; 60°.

A. Na ta petpa Twv duvdpewy F; kat F, LoxUeL

B> = 3 V2 =43

a2 =
F3

w =

Movadec 4
B. Na altioAoynoeTe ThV anavinon oac.

Movabdeg 9

Aivovtal g@30° = j—gkats(pﬁﬂo = 3.

Lampros Adam www.lam-lab.com adamlscp@gmail.com
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SOLUTION

2.2. Ao cwpata I; Kol ¥, HE

uale¢ m = 1Kgkoaw 2 -m
avtiotolya ooppomolV Sepéva
ota eAeVBepa akpa U0 LEAVIKWY
vnuatwy N1 kat N2, to @GAAa dkpa
Twv omolwv elvat  Sepéva
akAovnta oe onuelo O, He TNV
gnmidpacn  6Vvo  opuovTiwy,

' ' = =
otaBepwv duvapewv F; kal F;,

onw¢ oto oxnpa. Ta vAapata N kat N; axnuatilouv pe TV Katakopudo ywvia 30°.

A. Na ta pétpa twv duvapewv F; kat F, 1oxuel
F
B

_1 B A
=3 . BE=2 , wf

B. Na atTloAoynOETE TNV AMAVTNON 0OC.

> 13657 /B2

=2

Movadsg 4

Movadsg 9

SOLUTION

2.2. Evag ToLHeVTEVLIOG KUBOC Lalag m wooppoTel o kekALLEVO eminedo ywviag ¢. AvTioTolyiots T SUVAELS

TIC ApLOTEPAG OTAANG KE pia amod Ti¢ mbaveg anavtnoslg otn 6e€ld oTtAN.

2.1.A Na smA£EsTe TNV CWOTH ANAVTNON YL TA LETPA TWV TIAPAKATW SUVAUEWV.

a) H kdBstn Suvapn smadng mou acksl to eninedo otov KUBo
B) ZTaTKA TPLPA HETAEU KUBOU Kal EMUTESOU

y) H 8Uvapn mou ackel to eminedo atov kUPo

2.2.B Na altioAoyrosTs TI¢ eAOYEC 0.

Lampros Adam www.lam-lab.com

ifjm-g

iym-g -nue

ii)m-g -ovve

Movadec 6

Movaébec 7
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20 18 13770 / B2

B2
BI
(C]

Zto napanavw oxnpa (1) anewovifovrat duo BipAia B1 kat B2 pe paleg m, katm, aviiotowya

2.2

yloL TG OTtoleg LoxueL my = 2 - m,. Ta BBAla Looppomouv navw os éva oXoAKO Bpavio ©.
2.2.A Av n Suvapn mou aokel to BLBALo (B1) oto BiRAio (B2) éxeL pétpo F, TOTE TO HUETPO TNG
Sduvapng mou aoket to Bpavio (@), oto BRALo (B1) sivat:
a) F , B)2-F , v)3-F
Movaédec 4
2.2.B Na atTloAOYHAOETE TV AMAVTNOR CgC.

Movaébec 9

> 13771 /81

2.1 Zwpa wopponel akivnto o Asio opilovtio

Samebo. Kamowa otiypn (t=0) , apxilel va aokeital og

auto Suvapn Fto UETPO TNC omolag aufaveral —

ouvex@s avdhoya ke To xpdvo. H F oxuartilet s

OUVEXWG ywvia ¢ pe Tov opilovta, yla TNV omoia

woxvewnue = 0,6 kaL ocvve = 0,8.
2.1.A Na i\ EEeTE TNV OWOTH AmavTnon.
Av To BAPOC TOU CWHOTOC EXEL LETPO W, TN OTLYUN TTOU TO owua Ba xaosL tTnv emadn
L o £8adog, Oa 1oxUEL :
a)0,8-F=w , B)0,6-F =w ) VIF=w
Movaébec 4

B1.2 Na alTloAOYNOETE TNV ATTAVINON CAG.

Movaébdec 8
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https://drive.google.com/file/d/1Af15rlqsyLvakPsNFVMIy3OQ5oWgfzJ_/view?usp=sharing
https://drive.google.com/file/d/1RfCJbI9TNh_a0ydaBhxaSDxbdzUB8Ge-/view?usp=sharing
http://www.lam-lab.com
mailto:adamlscp@gmail.com
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D> 1377381

.,
2.1 ﬁ U,
e >
Eﬂﬂm FEPTTTITITTITTTITTTTIT IS
1" Aok 2" Aok

Mia opdda padntwv tng A Aukeiou melpapatiletal oto Epyaoctiiplo Quaolkrc tou oyoheiov
N, Mpayparonolwvtag pla epyactnplakn doknon pe Bépa tnv tpipni oAicBnong. MNa Tic
QVAYKEC TNC AOKNOINC XPrOLLOTIO0UV OLOYEVEC CWHA KUBLKOU OXNUaTOoC, TO onoio Bétouy
EMOVAANTTIKA O Kkivnon Tavw o opllOVIlo TAyKo epyaociag, aokwvtac kabe dopa
KatdAAnAn oplovrtia dUvVar), WOoTe To oW va eKTeAel eVBUYpappn opaAn Kivnor. Avo ano
TIC dOKIPEC Touc dalvovtal oto oxfpa. ItV MpwTn o KUPoC Kweital pe otabepn TayutnTa
HETPOU U Kot ot deUTepn pe otaBepr) TayUTNTA LETPOU Us.
2.1.A Na eTUAEEETE TNV CWOTH ATAVTINON.
Av T; kaL T, elval ta pétpa Twv Suvapewv tng TpLPprig oAioBnong mou ackouvtal otov KUBo
otnv 1" kat 2" ok avrioTolya Kot yia TIE TayUTNTEG ToU KWVE(Tal 0 KUBoC LoXUEL ) oxéon
U; < U, TOTE
T, =T, , B) T, >T, : VT <T;

Movabec 4

2.1.B Na atTloAOYNOETE TNV QITAVTINCI] 0ag.

Movadec 8
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2.2

I 52

BI
I ©

¥1o maparavw oxnua (1) anewkovifovral 0o BipAia B1 kat B2 pe palieg m, Katm, avriotowya.
Ta BAia woppomovv mavw oe éva ooAko Bpavio O.

2.2.A Av n duvaun mov aokel to BipAio (B1) oto BipAio (B2) £xeL petpo F, Kol TO PHETPO TNG
SUvapng mou ackei To Bpavio (0), oto BPAio (B1) elvar 3 - F yia To AOyo Twv palwv m, Kat

m, , LoYUEL

my 1 m_ 2 m _ 1
G)E_l ’ B]mz 1 ’ V)

Movadec 4
2.2.B Na aITIOAOYNOETE TNV AMAVTNOH 0ac.

Movabeg 9
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D, 13774 / B1

2.1 =

.
v [
I
MM FFIFFPEFIFFFIFFFEFEFEF S
17 Aokitr 2" Aok

Mia opada pabnrwv tng A Avkeiou melpapatiletat oto Epyactrplo Muoikrc Tou oxoleiov
NG, TPAYLOATOTOWWVTAC [ia epyacTnplaks) doknon pe Bépa tnv Tppn oAioBnong. Na Tig
QVAYKEC TNC AOKNONC XPNOLUOTOlOUV  OUOYEVEC Owpa oxNuato¢ opBoywviou
naparAnAenuiédou, T0 omoio BETOVV EMOVUANTTIKG G Kiviion TAve Ot oplloviio WYKo
EPYOOIOG, OOKAOVTOC KAOE Qopd kataiinin opiloviia dvvaun, MOTE TO COUON VO EKTEAEL
gVOVYpULLLT) OLOAT KIVIOT). ADO amo TIC SOKIUEG TOUC dailvovTal 0To oxXNua. 2Tnv 11 SoKLun)
ETUAEYETAL QMO TOUC paBntég, n peyohvtepn emdavewa epfadbov A; tou opbBoywviou
mapaAAnAenuiédou w¢ empdvela emMadnc PE TOV EPYACTNPLOKO TAYKO evw otnv 2"
ETUAEYETAL N LIKpOTEPN eTdaveLla epPadol A, = %Tou opBoywviou aparAnAenutédou wg
emdavela enadnic.

2.1.A Na eTUAEEETE TNV OWOTI) ATIAVINGN.

Av T, kar T, eival ta pétpa twv duvapewv tng tpiPrig ohioBnong mou ackoUuvtal otov KUPo

amo Tov mayko epyaciag otnv 1" Kat 2" ok avtiotoya TOTE :
1
a)T, =3-T, ) BT, =T, , V]leg'Tz

Movadeg 4

2.1.B Na alTloAoyrjoeTe TNV QMAVINGCI Oac.

Movaédeg 8
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2.1

]
—»
Eﬂﬂzzz%

17 Aokun 2" Aokuur

Mia opada pabnrwv tne A Auksiov nepapatileton oto Epyaoctripio Quoiknc Tou oyoleiou
TNC, MPAYUOTOTMOWWVTAC ia epyaoTnplakn aocknon pe Bépa tnv tplpn ohicBnone. Na Tig
OVAYKEC TNC AOKNONG XProLomowoUV OPOYEVEC cwia KUPlkoU oXruartoc To omoio BETouv
EMQVUANTTIKG GE KiVI|OT) TGV Ge oplloVTIO TAYKO EPYUCI, AOKMOVTIS KABE popd KaTaALTAY
oTafep oUvVaU), OCTE TO CAONM VA EKTEAEL gVBUYpaLUN ouahl] Kiviorn pe Tayitnta idwov
LETpou v. AUo amod Tig dokipés Toug daivovtal oto ayfua. Ztnv 17 ok n Sovagn F sivat
opulovtia, evw otnv 2" dokwun £xel StevBuvon mov oxnpartilet ywvia ¢ pe tv oplovia, yio
v omoia woyvel, nue = 0,8 koL ovve = 0,6.

2.1.A Na emA£EETE TNV CWOTH AMAVINGn.

Av i'_‘; Kol ?2 givan oL Suvapeic g tpipnc oAioBnonc mou aokoUvTal otov KUfo armo Tov mayko

gpyaociac otnv 1" kat 2" Sokiun avtioTod TOTE yid Tov AOY0 TWV PLETPWV TOUC Lo}UEL

Movaébec 4
2.1.B Na aitioAoynosTe TNV amavinor oac.
Movabec 8
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D> 1377781

2.1

=

!
-
s

To owpa X pe Bapoc w Kweital oe evBUYpap o Kot Tpayy oplloviio eninedo. Itnv oplovia
dlevBuvon aockouvtal oTo X dU0 avTippomeg SUVALELC ﬁl Kot ﬁz Kat n tpipr ohicBnong, uvmo
v enibpaon Twv omoiwv To ¥ Kwveltal evBUypappa Kal opaAd pe TayUTnTa PETPOU U.
[vwpiloupe OTL yld Ta PETPA TWV ﬁl KoL ﬁz wxvel F, = 3-F,.
2.1.A Na eTiAEEETE TNV OWOTI) ATIAVTINON.
Av 1} SUvapn ﬁl elval ion katd pétpo pe to Papog W Tou owpatog 0 GUVTEAEGTNG TPIPNGC
oAicBNoNG netabd copatog kat opilovtiov emumédov givar i6og Je:

Qu== , Bu=I , vu=:

Movaédeg 4

2.1.B Na alTioAoyroETE TNV AIAVINOI) Oog.

Movadec 8
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D> 13777 /m2

2.2

(2)
5, ©
(1)

5, ©

210 MapoIiavw oxnua anekovifovral 600 owpata X1 Kot X2 PE (0eg PAleC MOV LOOPPOTIOUV LIE
™ PonBewa dUo afapwv Kat pn ektatwv viuatwy. To viua (1) ovvdéel petafl Toug Ta
OWOTA, EVW TO VLA (2) £XEL TO éVa AKPO TOU MPOCSEPEVO OTO ¥, Kot To GAAO dkpo Tou eival
OTEPEWUEVO akAOvnTa o opodr).
2.2.A H ox€0n mou cuVOEEL Ta LETPA TNC TAONC ﬁ nou aokel To vijpa (1) oto X5, KoL TG TAong
i_’"z mou aokel To vijpa (2) oto %; eivat:
a)T, =2-Ty ; BT =T, ; Vh=2T;

Movadbec 4

2.2.B Na a(TloAOyNOETE TNV AIAVTNOI O0C.

Movadbeg 9
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2.2

(2)

5 O
(1)

5, ©

ITO MOpOIavw oxNpa anekovifovial SUo owpata X; Kal X; Pe palec m, Kal m, avriotowya
yla TIC omoieg LoyveLtmy; = 2 -m,. Ta owpata wopponolv akivnta pe tn PoriBewa dvo
afapwv Kat pn ektatwv vipatwyv. To vijpa (1) cuvdéel petad Toug Ta CWHPATA, EVW TO VA
(2) éxeL To éva dkpo TOU TPOODEPEVO OTO ¥; KAl To AAAO dKpo Tou elval oTepewpévo akhovnTa
o€ opod).

2.2.A O AOyoC TV PETPWY TNG TAONC 'i?"l TIoU aoKel To vijpa (1) oto X1, Kol TG TAoNG 3_'"2 Tou

aokel To vijpa (2) oto X; eivad:

T, 3
G)T—::— , ﬁlr—zzg , V]T—2:§

2
Movaédec 4
2.2.B Na aITloAOyNOETE TNV QIAVINor] oac.

Movadec 9
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2.1.

\@‘

Eva KIBWTLO pe BApoc W Loopporel akivto o€ KekALEVO eMieSo ou oxnuartilel ywvia @ pe

Vv opulovria dievBuvor).

2.1.A Na eMAEEETE TNV OWOTI| AITAVTNOT).

Oewpwvracg wg Betikn) T Gopd Tou CYNUATOC, yla TNV TN TNC OTATIKNC TPPIC ?‘:,T ou

QOKE(TaL aro To KekAEVO eminedo oto KIPwTIO LOXVEL

a)To, =—m-g-ovve , B)lge=m-g-nue , Y)Toe=—m-g-nue

Movadec 4

2.1.B Na alTloAOyroETE TNV AMAVINOI Ooc.

Movadec 8
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2.1

@

Eva KIBwTio pe Bdpoc W Loopporel akivito ot kekALévo eNimedo mou oxnuatilel ywvio @ pe
v opuovtia dievBuvon pe ) PonBela afapol] Kal [ EKTATOU VIJHATOC TO £vVa GKPO TOU
omolov 6£veTal oTo KIBWTIO VW To GAAO TOU AKPO Eival MPooSepPEvo o akAGVNTO onpEio.
Aivetaw nue = 0,6 kat ovve = 0,8.
2.1.A Na eTUAEEETE TNV CWOTH ANAVINGT).
Av 1 TGO TOU VI HaToC T Tou aokeiTal oTo KIBWTLO £XEL LETPO TIOU CUVOEETAL |UE TO PETPO
Tou Bapouc W pe Tn oxéon w = 2-T, yla NV otatikr Tppn 'i?':n TIOU OOKELTOL Qo TO
KEKALLEVO eTtimed o oTo KIBWTLO LWOXVEL:
a) ExeLpetpo T, = 0,2 -m - g kat eivat opdppornn tng 1_".,
B) ExeLpétpo T,, = 0,1-m - g kat eivar avrippormn Tng ?,
y) Exewrpétpo T,, = 0,1-m - g kai eival opoppoTn TNG T.

Movadec 4
2.1.B Na auTioAoyr)|o€eTe TNV amavinon oac.

Movadeg 8
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2.1,

Eva kipwtio pe pala m ohoBaivel pe otabepr) TaxuTNTa Ot KEKAWUEVO Emimedo Tmou
oxnuatilel ywvia @ pe tnv opovtia dievBuvor.
2.1.A Na eTUAEEETE TNV OWOTH) AMAVTNOT).

lNa tov ouvteAeatr| TpPC oAloBnong petad KIpwtiov Kat KeKALLEVOL EMUTEHOL U LOYUEL

a)u = cpe , B)u= s;‘p s y) ot dev ebaptatal amd tn ywvia @.

Movaébec 4
2.1.B Na aITloAOYNOETE TNV QIAvInor oac.

Movadec 8
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2.2 ABAnTAC Bapoucg B, NG €VOPYavNG YULVAOTIKAG OTO

QYWVIOUO TWV KPIKWY, OTEKETOL OTOV QAEPO EVTEAWG
akivntoc. Ta x€pla TOu TAVOUV Toug S8UO KPIKOUg
acnpavtou Bapouc kat eival otnv dla opt{ovtia subsia.
Ta vrporta Twv SUo KpIKwV axnUatilouV LE TNV KATaKopudn
StevBbuveon tnv Bla ywvia @, onwg daivetatl otn duthavn
E1KOVA KOL aokoUV oTa XEPLO TOU, SUVAELC F kol F', (oou
uétpou (F = F").

Mo tn ywvia ¢ dlvovtal oL TplywvopeTpikol aplBuol nue =

0,6 kaw cvve = 0,8.
To petpo ¢ Suvapng ﬁa, TNV omola aoKel To KABe xEpL Tou aBANTA OTOV aVTloTOLXO
Kplko lva:
A. Na em\é€eTe TN OWOTH AMIAVTNON
i. E,=B i. £, =2 i, Fy =<

Movadsg 4
B. Na attiohoynoete TNV €mAoyn oac

Movadeg 9

%o > 14834 / B2

2.2 Kpwtuo palog 10Kg Pploketal os opldovrio danedo. Me 1

PoRBslat BUO OKOWLWY ACKOUVTAL Of oUTO BUo BSUVAPEL,, OMwE  ° F;
Selyvovtal atn Suthavn ewkova, pe petpa F; = 25N kat F, = 5N. e w—

2.2A ATtO TIG TOPOKATW TPELS TTPOTACELS Vol ETMAEEETE TNV EMLOTNOVIKA 0pOR:
. ‘ i I m N ¥ . r
Av 1o KIBwTLO Kveital euBuypappa kat opaAd kat g = 10 S Toteo cuvteAeotng TPLBNS oAicBnong n

LeTall KIBwTiou kal Samédou sivatl:

(q)p=0,1
(B) =02
(v)p=03
Movadec 4
2.2B Na altloAoynosTs TNV eMAOYH OO,
Movadec 9
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2.1 Evac adnpnuévog smPatne aspomiavou fexvdel va 8€osl tn {wvn ToU KoL n aspoouvodog Hev to

avTAapBavetat.

2.1A Ao T MOPAKATW TPELC TIPOTACELG v ETUAEEETE TNV EMLOTNUOVIKA opBR:

Av n TtPBA Tou aokel To KABlopa otov smipBdatn BeswpnBel apsAntéa, toTE 0 smPATne KwduveUEel
TEPLOCOTEPO:

(a) KoTd TNV anoyslwon Tou AEPOTTAAVOoU

(B) katd tnv mpocysiwon Tou agpomAdvou

(y) £€loou katd TNV amoyslwon KAl TNV MPooysiwaon Tou aepomAdvou

Movadec 4

2.1B Na attioAoynosTe TNV emAoyn oag.

Movabdeg 9

D> 14637 /1

2.1 Awxotnpikd okddog mpoosyyilel TNV smiddvela Tng osAnvng. Elval yvwaotd ot n ZgAnvn Sev €xsL

apdodalpa. @swpolpls O0TL oTto gkddog aokeital otabspr Baputikg SUvapn amod T geAnvn (To CEANVIAKO
Bapoc) eviw oL BOPUTIKES SUVALLELS TIOU CLOKOUVTAL GO AAAN OUPAVLN CWHATH OEwpoUVTaL AUEANTEEC.
2.1A Ao TIG TOPOKATW TPELG TIPOTACELG VO ETUAEEETE TNV EMLOTNHOVIKA 0pBn:
MpoKeLéVoU To oKAPOC va KIVelTal suBUypapa Kol OHaAG, Ol AOTPOVOUTEC EVEPYOTIOLOUV BonBnTikoug
TUPAUAOUG, OL OTIOLOL AOKOUV 0TO oKAdog poabstn Suvapn. Autr, 6 GUYKPLON UE TO BAPOC TOU GKAGOUG
£XEU
(a) To (610 pétpo Kat TNy ibla katsuBuvon
(B) To 1810 [ETPO KoL avtiBeTn KatsuBuven
(v) éumAdolo pétpo Kal avtiBstn katsvBuvon

Movadeg 4
2.1B Na dltioAoyAosTe TNV enthoyr oag.

Movadeg 8
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2.1 Zwpa A sival akivnto. Ao tn Xpovikn otyun ¢ = 05 aokouvtal o autd Hovo duo SUVAMELS (owv

HETPWV Kol avTiBeTwV KAtsuBUVoEwWV.
2.1A ATt6 TIG AP AKATW TPELC MPOTAGELG VOl ETUAEEETE THV EMLOTNOVIKA 0pBR:
To cwpa A
(a) mapapével akivnto
(B) kweitat suBUYpappa Kot ORAAG
(v) Kweital pe otabepn sntaxuvon
Movabdeg 4
2.1B Na attioAoynoste tnv enthoyn cog.

Movadeg 8

®> 14843 /Bl

2.1 Kipwto palog 10Kg Pploketal os opiovtio Samebo. Me tn

, , , . , , % F
BonBeswa Suo okowlwv AaokouvTol oto KIBWTLo Suo SUVANEL;, OTWE . ;
Seilxvovtal atn uthavn swkova, pe pétpa F; = 25N kat F, = 5N. L ————————

2.1A Ao TIG MOPAKATW TPELG TTPOTACELG VAL ETIAEEETE TNV EMLOTNLOVIKA 0pBR:
Av TO KLBWTLO Klve(Tal euBUypoppa Kol opaAd ToTe n TpRn oAioBnong mou aokeital oto KIPBWTLO amod To

damnedo eival:

(a) 20N
(B) 30N
(y) 40N
Movadec 4
2.1B Na altioAoynosTe TNV emMhoyr cagc.
Movadseg 8
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2.1 Eva optnyo Kal £va miBatnyo IX autokivnTo cuyKpoUovToL LETWITLKA.

2.1A ATO TIC TOPOKATW TPELE MPOTAGELG VA ETIAEEETE TNV EMLOTNUOVIKA 0pBR:
To LETpO TNE SUVAUNG TIOU AOKELTAL 0TO X QUTOKIVATO CUYKPLTIKA HE aUTO TNE SUVANG TIOU COKELTAL OTO
doptnyo sivat:
(a) iBo
(B) pikpoTepo
(v) ueyahitepo
Movadeg 4

2.1B Na alTloAoynosTe TNV EMAOYH 0.

DOD

Movadec 8
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