
APXETO Gt-A-fl5-0-3767

OBMA B

81. Mrrprl o<poipu uqqvetar va fi6oet an6 uppr6 prrp6 6Voq F1, ndvro an6 to 66aqoq rur erte),d)v-

tcrq e)"eiiOepq nrriroq nflqret oro 66c<poq.

A) Na en)"t\tre, tqv orrrocl ondvc'1ot1.

H ypo<ptrrl napdorcoq trlq rcwrlctrr'1g w6pyeuq (K) rng o<pafpaq oe ouvdpclon ps to

6Voq (y) on6 to 66agoq, naptorfverar oootd un6 to 8tdypoppro:

( t ) l p) i l y) III

B) Nu 8trorol.oyqoere rqv ernl.oyrl oag.

MovddtE 4

Movddq I

82. Xa 6vu orilpo pri(oq m noD apprd qpepei oe op(6wto e7rifie6o corofpe ro-

Movddtq 4

Movdiltq 9

rarc6puqr1 oro0eprl 8rivapq p6tpou F, on6re to orilpo rcweitor rctar6puqo Trpoq 
F A

ra n(b/@ pe orcrOeprl ernrdluvot1 p6tpou o: 2g,6nou g r'1 ezntdluvorl tr1q Bapri' 
I

T 0 q . l t 7 n T 0 1 p v o n p t T p o 0 o : , g , o 7 [ o D 8 . n t 7 n T 0 n ) v o n T n q p 0 p D T n - *

A) No ent),6(ete rqv ocoorq u,ndvcloq

Av 11 eri8poon roD o6po, eivur ape).r1r6c t6ts ro F,ipoq B tou orbpatoq 0o 61er pritpo:

a ) F p) 3r

B) No 8rrcoro)"oyrlosrs rTlv eml"oy4 oaq.

. . F
Y ) j



OEMA A

Ario rcrBrrlno A rcut B pe p6(eg mt: 5 kg ror ms: 70 kg, rcwotivtur ncrpdl")"r1),u pe wo,v opr(6vno

Trpoouvcr,rol,rop6vo 6(ova Ox. Tr1 provrrq oflypn to : 0 s ra rcrBrbno 6u6plovtat an6 rq 06o1

ro: 0 m, rcworipwn Kot ro 6rio npoq tr1 Oeorr1 qopd. To nBrbrto A rreitCI,r pe otuOeprl ralrttqtcr

on: 10 m/s, wio ro nprbrto B 61er ruy(trrpu oo:30 m./s, ru,r rcweitot ps otu0epr'1 enrtd,luvoq r'1 o-

noia 6yet p6rpo aB: 2 m/s2 rot <popd ovdOern rlq topqtaq d" .

Nu unol,oyiosts:

Al) ro p6rpo rqg ouvloropsvnq 8rivoprlg nou ooreitcrt oe rdOe rrBcbcto,

Movd,6eq 5

L2) r\ lcovrrrl onTpn ru,td, rrlv onoia to nBrilrto A rot B 0o Bpe0oriv ndl"t to 6vu 6tnl"a oto dl.l,o

petd o1 povrrcrl onyprl /o,

Movd,6eq 6

A3) ttg provx6q onyp6q rcord nq onoieg ru prirpo trov tolpo'1rov rov 6uo npcodrov 0u etvot iou,

Movdtdq I

A4) cq petaBo)"r1 rqq rrvrlnrrlq ev6pyeug rdOe rrBrrldou on6 tq lcovrrrl ottyprl lo : 0 s, p61ot tr'1

povtnr<rl ortypl rntd rqv onoia ra p6rpa rrov roluclrov roDg 0a eivat toa yra npro;,r.rTl qopd.

Movdtiec 6
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OEMA B

81.

E u u x = K + U -

) E v u x = K * m g Y -

= K = E u n x - m g y

Olrrrlq q p41cvrrr1 ev6pyero elvar oraOepri (cyvoo0ge owtmcon rou c6pc), ouventi.rq q xtvqttx4 ev6pyetc

ouvaprqoer tou 0r.boug elvct pta e(touron rnq Fop$nq

Y = b - a x

Apa, rlypoQrx{ nopomao4 trlg xwrltxqg ev€pyercg (K)rnq oQaipcq oe ouvoptrlon Ue ro 00oS (y) qn6 to 66cQog,

ncprmcrvetct otrlord an6 ro dtdVpappq (ll).

82.

frc to otipra to10et:

X F = F - B - .

- m ' 2 9 = F - m g +

F
- F - 3 m g - F = 3 8 - B = z

E

Apo,, oocrrl etvat 4 o.naw4on (V);

2F:m.29:28



OEMA A

u 1 = 1 0  -
t - J

i-t -ua'o 
= 303

^ m t -a s = l ?

41.

l-ta q ouvtcrcpdvrl 60vcp4 rcOe o6patog ro10et:

\ci:pa (1):

2fioo) - xF:') + zFj') +

= + 2 f i G ) = 0 * ( N a - B ) +

4 2 P @ = 0 N

Zdpa (2):

2fi{z) _ t{}r) + zF}z) -

= 2 f i @ - - F + ( N a - B ) =

I  2 f i@ -  -P  -  -T116.aB =  -L0  kg  ,3 -

1 2fiG) - -zo N

42.

Tq lpovrx4 crrrypn ft nou ra 6rio otilprcra 0c ppeOoriv nctrr ro €vq 6lnl,q mo dMo, Ocr to10et:

s r 4 = S B 9

) u n ' t t = u B , o - +  t r ' t ? -

-  1 o ' r r  =  t o  - ; ' 2  t l  -

1 tt = 2,4 s (anoppiQape pLd d.pvnrlx4 pi(a)



a3.

Tn Xpovrxn ouypr4 t2 xarc rrlv onota tc g6tpc tt^rv 60o tclut4ttlv 0a etvat [oo, 0c to10et:

U 4 = U g -

t  U n :  U B , o  -  Q s ' t Z  I

= +  1 0  ' t z  =  3 0  -  2 ' t z  1

1 t z = 3 , 7 5 s

a4.

H percpol,ryrrlg xwrlrrxrlq ev6pyercg xc0e xrprrrttou cn6 t4lpovtrrl artypn to = 0 s r,rlqrn lpovtrfl srtYpn

t z = 3 , 7 5 s e t v a t :

tdpa (L):

4v@) - K[:, - K[:, -

a /y@) =!r^*, _l^*i _ o I

A4l,c6r1, 6e percpdtrl,€rar rl rtv4trxrg ev6pyera rou otirpctoq (2), yeyov6q avapev6pevo cQo0 ert6ler

euO0ypc;rpn opqtrn xivrloq (E.O.K.).

26pa (2):

nv@) - K[:' - K[:' -

a  ny@) _)*"ur ,  - )^" r r r , "  -

l n Y u � �  
' J -  

/  r 2  7  '= 
Z^"lut,o 

- astz) - 
1msufi, '  

-

a  n y @ )  = 1 . r .  ( 3 0  -  z  . 3 , T s ) z  - 1  , .  3 0 2  -
2 Z

a ny(a) _ (30 _ T,S)2 _ 302 -

a xy@) -  -393,75 J

A4l,c6q, ro otilpcr (2) lcver pdpoq rnq KrvnuKrlg rou ev6pyetag, yeyov6g cvapev6pevo o.Qo0 ert6J[et

e u 00ypcp1.tr1 o pcl\d entp pa6uv6 pev4 rtvrl or1 ( E. O. En$. K. ).
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OEMA B

Br. Ario peto,l"l.rr6q o<poipeq Et,Zz 61oov pdpn Bt rur Bz uvr[otorlo rcar rprlpovtot

arivrlteq lr€ q Boq0eu vqpdtrrrv ape)'r1t6aq pri(aq arEo rrlv opoqn, 6noq

ncrptotdvetot oxo o1tlpc.

A) Na pero<p6pete to 5tru),uv6 o'np' oto ypu,nt6 ooq Ku,t va ole8tdoer' rtg Vtt

8uvdpeq nou aorofvro,t ortg oqaipeq Xr Kot Iz.

Movti\cE 5 W2'

B) No unol,oytoete to p6tpu trov 8uvdptov fioD o1e6rd,oote, oe oovdpclorl

pe to pdpr1 81 Kot 82'c,{D! 66o orpatprilv.

Movddx 7

82. Xe autorivqto nou rcweitot os eu0riypappo 6p6po pe ta1pu1ro, pftpou o1, o o6q16g tou

qpwdper on6rero ourorlvqro 8rovrier 6d,oa1pa dl ptystvo oropor(oet. Av to cutorlvqto rweltur

pe ralriu'pa 6ml,6orou pr6rpou, 6ql,a61 D2 : 2t)1, r,5rt, yta vo oropotipet np*ner vu 8tuvrioat

}taarqpu d2.

A) No en)"t\ere rqv orooc'1 o,ndvtr1ol.

Av ro outorivqto oe r60e gpw&propo ernBpa8riv€rolps tr1v i6ro enrBpd8uvorl,

t6te tolpet :

u \  d2 :2d1  B )  d2 :3dy  T )  dz :4d t

Movddeq 4

B) No 8rrcotol.oyrlotrt rqv ernl.oyrl oag.

Movddec 9



OEMA A
'Evcr nBrilrto pe BrB).io ouvo).rrcr1q pti(aq m: 50 kg eivat o,rcivr1to ndvrrr oto Edze8o tou SroEp6pou

w6q o'1ol.eiou. Tqv povrrcr'1 orlYpn /o : 0 s 6rio po0r1t6q, o lldvoq KOr q Mapia upf(ouv vo

onprirlvouv po,(f to nBrilno. Or 8uvdpeq TroD oororiv or po0r1t6g oto rcrBrrrno eivur ora0ep6q

opr(6vtwg ror i6toq rote60uvong. H 6rlvapr1 nou oorei o fldvoq 61ei p6tpo Fn: 200 N rcot 11 6riva-

lrn noD oorsi q Mopto 61er p6rpo Frr,r: 50 N. Tqv povrrrl oflTpn t1, p|ytr trlv onoio to rctBiono

61er ol.to0qoer 2m ndvro oto 66zre6o, q Mopiu otupo,td vu onprrtlyer to rrBrboo, wtb o lldvog ou-

vef(et vtl, ro onprillyer.

Aiverur o ouvrel.eotng rpr'Fqq ol,to0qor1q psto(ri tou nBrrrtiou Ko,t tou 6un66oD p: 0,4 rcat r'1 erntd-

Iuvon qq Boprltr1taq eivat g: l0 m/s2.

Al) Na unoiuoyrotei to p6tpo n1q tpfrlq peta(6 tou rcrBcrrdou Kc,t tou 6o,n66ou.

Movd,6eq 6

A2) No npoo8roprorei 11 provrrrl onyprq /r Kord, ny onoia 11 Mopiu otc;rdcloe va onpirllyet ro

rcrBrilno.

Movd,6eE 6

A3) No yivet oe Ba0po)"oyrlpwoug d[oveq ro 8rd,ypappcr roD p6tpou qq tupnlrcrg tou rrBrotiou

ouvapcrloer tou pr6vou an6 /o : 0 s 6crrq /2 :4 s.

Movd,6tE 7

A4) Na uno).oyrorei q w6pyero 7ro1r np6opepe o lldvog oto nBrrlno, p6orrr tou 6pyou qq 8rivapqq

TroD rou dorc1oe, un6 tr1v lrovtrq ottYpq /o: 0 s 6rrlg Tnv oflYpn /1, ro0rirg rat o pu0p6q pe tov

onoto o fldvoq rupoog6per w6pyeu oto nBriltto 6tov nl"6ov to onprblyet p6voq tou.

Movd,6eE 6



OEMA B

B1.

Au oetq dpgaiou G I -A-FYS-0-37 7 2

T t = B t *

.r
t 2  -

,2

m
" <  i  j , ,  I  u t e l - 0 -

t_r  , r ,  -  
s

| -'i7 I I

l@ loq
i i

dr

To ourortv4ro erteltei eu00ypappn oUcl,a entppc6uv6pevrl rlvrlon (E.O.Enrp.K.), ouventilg:

I
d1=  u lo l  - ; o t3^

z

U 1
u r t t =  u 1 -  a t o |  +  0  -  u 1 -  a t o l -  t o l =  

i

Tel,rxa, to 6tavu06v 6tamq;rcr ypcQetat:

a

, u ia r = T d

Me al,l,a l,6yto, 6ei.fape 6rt ro 6rcrvuOev 6rcrcrrlpa orrlv E.O.Entp.K. elvcrt avcr],oyo rou r€rpcYtirvou t4g

aplrxrlq tal0rqraq. iApo, ot lotrl eivar 11 onowqoq (V| dz - 4dr



41.

f o : 0 s
I

I

I

I

(+)----->

F n = 2 0 O N

I

I

1+-

=  5 0 N

= 2 m

FM

d1

41.

H tptFn unotroyl(etct an6 tq o1€or1 T = ItNt = pmg = 0,4'50' 10 1f - 200 N

42.

M€1pt t4 lpovtx4 artYprl t, to rtpdrtto 661etct rtg 6uvdpetq Fn = 200 N , FM = 50 N rot trlv tptpri I,

6n)\a6n pta orcOepq ouvroro,pdvrl 60vop4 XF npoq to 6e{ta. Iuventirg, to xtptiltto erretrel euO0ypcpprl opol\a

ennaluv6ptev4 xivqorl (E.O.Enn.K.), on6r€ on6 rtg e{toriloetq xtvqorlg Xoptq aplxq ral0tqta (to xtptirtro etvct

cplwc crivrlto) 61oupe:

1  ^  7 r F
d . r = = ' a ' t f  = -  L z r

-  z  -  z f i ' t t - '

.  1  F n + F M - T  ,
1 ( L 1  L \  -^ 2 m

1  2 0 0 + 5 0 - 2 0 0' t t r  +- 2 -

1 t r

a3.

frc vc ole6rcooupe ro 6rcypappq rcl0qrag - 1p6vou oSe[troupte npdltc. va npoo6toplooupre tct ef64

rtvqoqg nou exretreI ro xtpdlrto, on6re cplrrc unotroy[(ouU€ rrq cwlmotleq ouvrorcp6veg 6uva;retg:

F r q f € ( 0 , 2 ) s :

2 F  :  F n  +  F M  - T  -  2 0 0 +  5 0  -  2 0 0  -  X F  =  * 5 0 N

dpa ro r$tirno yta cur6 to lpovtr6 6tdorrlpo extelei euO0ypcprpa opatrd enttcluv6pev4 rtvqoq (E.O.Entt.K.).

fta t € (2,4) s q Mcplc mcrprctc vq aorel 60vapq mo rtptirto, on6t€ :

Z F  =  F n  - T  =  2 0 0 - 2 0 0  +  Z F  =  0 N

apo ro xrpd-lrto yta crur6 ro lpovrx6 6rcorrlpa extetrel euO0ypaprprrl opra].rl xivrloq (E.O.K.), pe taldtqto loq pre tqv

rol0rqtcr u1 nou on€rtrloe rq lpovtrrl mLyprl tr.

Te l , rxo. ,  unotroy i (ouu€ Tnv roxurnro ur  :u l  =  a ' t t  -  ' r  '  t ,  =  W' m ' m

50

= 2 s

tr

, F n
i-\ -'<.{- |
t-/
I

I

I

- l

2 0 0 + 5 0 - 2 0 0  ^  ^  m
f r = - - - J o  ' l - U t = " 1



44.

O fldvoq [6xpr tr1 lpovtrrl arwpn t1 npoodQep€ oro xtptbtto evdpyeto:

W p r = F n ' d t -

- W r n = 2 0 0 N ' 2 m -

- w r n - 4 0 0 J

Metc tr1 lpovrr4 g:rtypn t, o flavoq npooQ6pet mo rtptittto evdpyetc pre pu0g6:

W r -  F r ' d ,
D  = L l - - ,' t t  t z - t t  t z - t t

l P p n - F n . + - F n . u t )"  L z -  L I

m
l P r n = 2 0 0 N ' 2 - -

s Prn - 400w

Me dl},a tr6yrc, n roxf q npoo$opdg ev6pyeroq cn6 tov fldvo mo rtpdltto elvcrt ioq pe 400 W.
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OEMA B

Bl) Ario 8popetq A1 rar A2 rcworivrol euefypCI,ppo os opr(ovoo 6p6-
po. Iro 6rnl,av6 8rdypoppo. rpcriverar norq petopdl.l"erar q 06oq rrrrv
6pop6cov, oe ouvdpnlon pr ro 1r6vo.

A) Na unLtllr',e q ocootq np6ru,or1.
H rivrloq trrrv Spop6cov etvar:
cr) suOriypopprl opal.rl rcr o A1 rreircr pe peycl"rirepq roprulra arlo
tov A2.
p) eu06ypopptl opul"6 entroluv6psvn Kor o Ar rcwsttor pe psyol"rirepq
eintdluvotl un6 tov A2.
y) eu0r5ypappq opu)"q KCr,r o Ar rweiror pe prrp6reprl raprqru an6
tov 42.

B) Na arno),oyr'1osrs rTlv eznl"oyq ouq.

B2) Ie pro pnd).o ruou opprd rlpepei oe l"eio op(6wro 66zrs6o
corcetrct opr(6vna 8rivapq F ra, apyi(et vc, rrvsitcr eu0r5ypcrp-
po,. Xro 6rn)"av6 8rdlpappo, gofvetor rcrilq petaBri].],eror 11 c].ye-

Fpu.tl rrpq rqg 8rivapqq oe ouvdpaloTl p€ ro pr6vo.
A) No enL6\ere q orrronl np6ruorl.

H nvlnrr'1 w6pyeia qq pn6),oq 6yerrrl p6ytoq npr'1tr19:
a) q 1covrrcr1ooyprl 11.
p) q povrrrlcrqprlt2.

7) q povtrq onyp4 /3.
Movd!6ec 1

B) Nc oroo),oyr1o€rs rnv ernl.oyq ouq.

OEMA A

Ie wo nBrilno p,ilog m: 5 kg oorceitar op(6wro

Movd,6eE 1

Movd,6q I

Movd,6eE 9

oraOeprl 8rlvapq F Kor ro nBriltto o),roOaiver pe ffi F
o t o 0 e p r 1 r a 7 6 r q r a p 6 t p o u 8 m / s , o e o p r ( 6 v n o 6 p 6 p o f f i '
n o u t a u d ( C T 0 , r p t t o v c ( o v a x , x . T o e p y o q q 6 u v a - �

Movdilq 6

png F rcord rq perot6znoq tou nBcodou on6 q 06-
oI ro : 0 yt|ypt tq 06oq xr : 15 m etvor ioo pe 300 J. No unol"oyioere :

Al) ro p6rpo rqq 8rivopqg F .

L2) rc ouvtel.eocl rpfnq o),io0r1oqq peto(rl tou nBrrldoD Ko,r rou 6on66ou.
Movd:6tE 6

A3) to pu0pt6 lrt rov onoio n fipoogsp6psvn oro rctBrbtro ev6pyeru perurptn*c,t oe 0eppr6n1to.
Movddtq 6

Aa) Tn 1:ovrrcr1 otryprl Trou ro rtBrrrno 6r6p1etur ano u106oq x1, rcrcpyeitar q 6rivap4 F. Na
ole8rdoete to 8rdypaptpo rnq rcwqttr4q evdpyeraq rou nBrrrdoo or ouvupqoq pe tq 06oq ro:u x na-
vcrl orov d(ova, an6 q 06oq x., : 0, pfg:r tq 06oq 6nou our6 otapord.

Aivstcrt 6n q emrd1uvol qq Bcrprirrltuq eivor g : 10 m/s2.
Movddtq 7



OEMA B

Au oe tq appeio u G |-A-FYS-0-499 5

81.

Itlmri etvcr 4 cncwqo4 (a), yrml an6 r]rtorl tou 6taypclrlraroq 06o4q - 1p6vou 6tcntortirvoupe 6tt u1 ) u2 rct

ento4g an6 tqv pop$n tou 6rcypd.plraroq 6tantotdrvoupe 6tt Ko,t ot 60o 6popretg ertel,o0v euO0ypcpprl

opqln xtvqoq (E.O.K.).

B.2.

16U4ovc pe ro Qedrp41.tc ;rercpotrriC tnq rwrltrrrjg ev6pyerag (O.M.K.E.) n Fetqpol'n rnE KtvnrrKriq ev6pyetaq

etvct [or1 pe ro cQporopo r11;v fpyrrlv tov 6uvcpeov nou corodwct oro odlprc. ES6oov n P6vn 60vcp4 nou

napcyet €pyo etvar 11 opt(6wrc 60vapn F, r6re q rtvqttxri evEpyerc r4g pncl,ag 61er tr1 p6ytcrrl ttprl t4q rr1

lpovrxrl arrypn t2, cSo0 crrlv neptnroon Uaq to 6pyo npox0ntet an6 to eppc66v tou 6tcrypaFFaroq

60vcpnq - 06o119.

Aval,urrx6r€po,, an6 ro 6tdypappa tolrjet:

wt 1ws 1wz - aKr I  a& < aK2

To pr6rpo tnq 60vqpnq F unol,oyl(etat qn6 to 6pyo rqg :

W p  =  F  ' A x  =  F  ' ( x t -  x o )  -

+ 3 0 0 = r . ( t 5 - o ) - F = 2 0 N

42.

To rrpti l lo 661erctrq 60vap4 F = 20 N ,rqvrptpq T,to papog B =mg = 50 N Kdtrr lv rd0erq owt6paorl

No -- B = 50 N. I0pQ6vo Us rnv aoxrloq, ro otir;.ro. erretrel euO0ypaggn opotrn rivqorl (E.O.K.) ;re tol0tqta

u = BT, dpa o0pSulvc lrs rov 1o v6po tou Newton q ouvtorapdvrl 60vaprr1 ^XF etvot pr46evLr4:

I F = 0 + F - 7 - 0 -

-  F  -  T  -  F  =  H .  N n  -  p ' m g  +  2 0  =  p '  5 0  -  1 t  
-  0 , 4

OEMA A

41.



43.

ftc vo, unol,oyiooupte ro pu0p6 !r€ rov onolo 11 npooQep6p€vrl oto xrpdlrto ev6pyetc perotpEnetot oe Oepptotr;tcr,

rdvou;re:

^  lw r l  |  - r  '  Ax l
. r = - E = - - T -

Ax
: : + P r - 7 . - - f . y ), A t

4 P r = l t N t . u = F . m g . u =

-  P r : 0 , 4 . 5 0 . 8  1  P r  =  I 6 0 W

44.

fra vc ppo0pe tq o16o4 rnq KrvrlrrKqq ev6pyetag K pe tq 06o4 x an6 tr1 O€oq xo oC q 06o11 xt = 15 m

on6te xcr na0er vo corelrcr aro rrptiltto q opt(6wtc 6rivcp4 F (Oetopo0pe cpltra axtvqto to rtptiltto)

apxei vc npoo6(oupe 6n to otilpc ertel,eI E.O.K., ouvendlg elvat ma0€pn n rtpn tnq rw4ttr4g ev6pyercg oe

oX6on pe tr1 06oq :

L . T -
K  - -  1mu2  :  

r .  
S .  82  -  K  =  K t  -  L60  J

Ir4 ouvdlera eScpp6(oupe ro Oetirpqpc ;rercpotrnq rnq xtv4trx4g ev€pyetcg crn6 t4 06o11 x1 urq rn 9ior'g x2

on6te Kcr orcpcrd t4v rtvqo{ rou ro xtp6rto :

AK - 2W - K - K, - Wr *Wr * WB * Wr =

=  K  -  K I  +Wr  =  K  -  K r -T  .  ( x  -  x r )  =

=  K  -  K t - T  .  ( x  -  x t )  -  K  =  K r -  p '  m g '  ( x  -  x r )  -

=  K  -  1 6 0  -  0 , 4 .  5 0  .  ( x  - 1 5 )  +  K  =  4 6 0  - 2 0 '  x

T6)\o9, npoxerp€vou vc ole6tdooup€ ro 6tdypcppa rrvquxrlg evEpyercg - 06o49 p6Xpt t4 06o11 x2 apreI vc

unol,oylooulr€ rn 0ior1 x2 :

T
u 2  =  u t  -  d '  t z = +  0  -  u t  -  

i '  
t z  a

=  0  -  , r - # . f u 1 0  =  u r  -  l t g . t z )  0  =  B  - 0 , 4 , L 0 . t 2 1 t 2 = 2 s

Apa  n  } i oq  x2pp lo re ta t  t  xz  =  xy *  u ]  - ] " r '  =  15  *  B '  2  - ) '  + '  2 '  1  xz  =  23m

K U )

1,60

x r = 1 5 x z = 2 3

(m)



APXE//O GI-A-FYS-0-7(D77
OEMA B

t
81. Ario prrpot rcfBor X1 Kcrt Iz F€ pa(eq m1 4 F, 

L2

Kal m2lE mz: mr Eivaroppra crrc[vqtor ndvcrr oe ffi*4" " ' " a t  
r t t  t

} " e i o o p r ( 6 v f l o 6 d n e 6 o r o r o n 6 1 o u v a n o o t u o r 1 d . i . - d - i

Tr1 povrrrl ortTFrl /: 0 s oororipe to,ot6lcovo

6uo opt(6vneg oto0ep6g 6uvdpe,q{ oto rcuBo E1 rcr ^E, oto rriBo Iz lrs onot6}.eopc outoi va

rcrvr1Oor5v nd,vco otqv i6ro euOeio oe avr[0ets6 roteu06voeig.

A) No eznl.6(ete q orrrotr1np6tooq.

Av ot rcriBot ouvovtrrrvtor oro psoo rnq peto(r5 roug on6oroorlq yro tu p6tpcr trrlv 8uvdperov 4

rcn ,f 0o rop5er

a) F1:2F2 F) Ft: Fz T) Fz:2Ft

Movd,6eE 1

B) No 8rrcorol,oyrloere rnv entl,oyrl oaq.

Movddeq I

82. 
'Evo 

outorivqro rcweftat euOr5ypoppo opol.d. 
'Evu 

orfvqto nepurol"trc6, p6l"tg nepv6" ro

outorivqto un6 pzrpootd rou, apyi(etvo ro roto8rrirrer pe oto0eprl ezntdpvoq.

A) No ernl.6(ere tr1 orooclnp6rooq.

Tq ottypr17ro1J ro nepmol.rr6 g0dver ro outorlvqto:

c) 11 ra,ptrlro roD neprno)"rrori aivor iorl pe q to,piqto rou outorwrltou.

p) q raprqro rou neprnol"rrorS efvot 6rn]"doto cn6 tr1v ruyl:lpa rou ouroKrr1tou.

y) q tupr4ro roo outorcwrlrou etvar rpmldour arlo rrl taprqto roD fi€ptTrol"trori.

MovddeE 4

B) No 8rrurol"oyrlotrs rr1v eznl"oyrlq ooq.

Movt764 9



OEMA A

Xro 6rnl,av6 8rdypcrppo <poivetut 11

ypcqlKn nop6otao4 rnq ttpqg rnq

ropiqraq oe ouvdptnon pe to 1r6vo

pu rfvo ocopo prd(aq m : 2 kg nou

rcweiror o€ op(6vtto euOriypaptrro

6p6po.

A1) Avr),rbvtog al.qpo<popieq an6 to 0

8tdypoppa vo unol.oytoete tqv nprl

qq ernrdluvonq pe tr1v onoia rctveitor to orirpu otc llcovtro 6rootr'1poto 0 s -+ l0 s, 10 s -+ 30 s

MovtiticE 6

A2) Na rorcoreudo€re fll ypo<prrr1 nopdotoorl rnq ttptlq tqq erntdluvoTlg roD orilpotoq oe

ouvdptrlorl pe to X1r6vo oe Bo0pol"oyrlprwouq ri(oveq yro ro lrovtr6 6t6otr1pa u,n6 0 s -+ 30 s. Kot

va unol.oyioers rTl oovrorcpfvq 8rivoprl nou aoreirot oro orilpo oro XDovtK6 6r6oqpro 0 s + 10 s.

MovdrDeE 7

A3) Nu unol.oyioere q p6oq toluqro tou orilpotoq yro to povrrc6 Ddotqpo an6 0 s + 30 s.

Movd,6eg 6

A4) No unol.oytosre ro 6pyo nlq ouvroropsvqq 66vapqg T1o ro Xpovrr6 Drdoqpo an6 10 s + 30 s.

Movd,6eg 7



ANANTHEEIE

OEMA B

81.
A) p)
Bl A0o0 ro 60o o6parc ouvcvrto0wcr arn [6on, oqpclvet 611 61ouv

d

6tav0oet t4v i6tc cn6arao4 xr = xz = a fiov [6to 1p6vo. Apc on6 ttq
Z

efrotiroetg 14 q prerat6nrorl q]
t - 1 -

Xr  = Xz )  
1ar t '  

=  
ror t '  

-  a t  -  az
F" F"

Tfrl Fz

82.

Aurortvqro:

flepmol,116:

OEMA A

41.

ftc 0s + 10s:
Au 30-0

n 7  -  
a t  1 o - o

l -ra LOs + 30s:
A u  0 - 3 0

n 2  -  
a t  3 o - 1 o

42. a(m /  s2

3

A) p)
Bf Ot e{totiloerq rlvrlo4q vra ro rd0e 61qps etvct cvtlorotlc:

ut = 6Ta'0.

X1 = U1t

U2 = d.2t

x" = ! art2

Irov [6to 1p6vo 6tav0ouv ro i'6ro 6rdcr4pc apcr:
L  . ,  2 u ,

X r = X z - u r t : Z O r t " 3 d z =  
t

2u't
u 2 = d . 2 t 1 ' t ) z =  

,  
t -

3 +
sz

-L,53



l-ro 0s _r 10s:
X F  =  m u 1 -  6 N

43.
l-rc, vc unotroytooup€ rn p6oq rc10t4rc np6ner npdrra va uno)\oylooupe t4
ouvol,rxq an6crcoq nou 6rav0et ro oripc so;.
An6 to epp6c66v rou 6tcypduuaroq rcl0rqrcg 1p6vou 6loupre:

fta 0s -r 10s: x, = 1. 30 . 10 - LS}m

Fra 1.0s + 30s: , ,  = 
) .  30 .  20 = 300m

Apcso2 =  x r *  xz=  450m

Kcr q p6o4 tc10t4ta: ,, = 
Y: # I ur, - 15 T

44.
fra LOs -+ 30s: IF : ma2 - 3N

Wp = xF .x2 - 900J



APXEIIO G'-A-FYS-O-7N78

OEMA B

81. H 06o11 ev6q orirpatoq, rlou rweitcr eoOriypoppa, bivetor rcdOe lpovtrr'1 ottyprl on6 tqv e(iotrrotl

x : 5 t  ( x o e m , / o r s )  / > 0 .

A) 4.z6 tq napardrCI rpelg eznl,oy66 vo ernl,6(ete our.1v nou Oecopelre orootr'1.

floro an6 to noparcd,tro 8uypdppoto naptotdver tqv ttp4 tqq ropttlroq rou orbpotog oe

ouvdptqoq pe to lcovo;

cr) B)

/ (s)

Movd,6tE 1

B) No 8rrorol,oyrlosr€ rrlv eznl,oyrlq oog

Movdiltc I

Bz. 
'Evu 

rcBr,rno eivor apprcd arcivr1to oe l"sio

opr(6vno 5dne6o lto nBrilrro aorofvror 6uo

oto0ep6g ovripponeq 8uvdperq d *ot ,q ps

p6rpo F, :2 F, . To nprbno anorcrd erwdyuvoqi

A) No entLt\re q ocooul np6raorl

Av ratapyqOei q f, , n emruguvor1 pe rTlv onoia

op6pponrl rnq 4 .

Y)

e r )  2 a

0o rcrvr1Oet to nBrilno 0c roorlror pe:

. a
T ) ;

z
B ) d

Movtf,d,eg 4

Movdileq 9

z (m/s)

B) No 8rrorol.oyrlotrs rnv ernl"oyq oaq.



OEMA A

@6l.oupe vo prroKwr1ooupe wo Bopri nBrirrro prd(ag 500 kg avoyrd(ovrog ro vu ol.toOr.1oer ndvrrr

oe op(6vno 6dne6o. Ai8etor 6Tt o ouvte).eoqq rpfq6 peto(r5 tou 6on66ou Kot roD nBrrldou eivor

p: 0,2 rccrr q enttdf)von trlq Boprltrltoq etvat g : 10 m/s2.

No 0ecopr'1oere 6fl n rpfn o)"io0r1or1q eivur ioq pe tq p6ytotq otanrcrl rprBq (opurcr1 tptB{), petu(6

tou rcBcorioD Ko,l tou 6on66oo rat 6tt 11 er[6pooq tou ofpa eivat ope],qt6o.

A1) Nu unol.oyioete ro prirpo trlq e)dpotqq opr(6vtrog 8rivaprlq TroD nptnet vo oorrlooupt oro

rcrBrbno yro vo ro psrorcwr'looupe nfuril oto opr(6vT ro 66ne5o.

Movtf,d.tE 5

Av oro apprd or(vqro rcrBrilno oorr10ei opr(6vna oro0epr1 66vatrrq pe pftpo ioo ;.re 1500 N, t6te

vo unol"oyioete:

L2) ro p6tpo tqg ezntdluvong pe tqv onoio rcweitot to rcBrirno.

MovddtE 7

A3) ro p6tpo tr1q ropqroq nou 0o 61er to nBrirno, a<pori Stcvrioet 8dotlpo ioo pe 32 m.

Movd,6tE 7

A4) Av rdnorc otrypq p6oou tou 6pyou trlq 8rivopqc, 6yet peto<pepOei oto nBrilcro w6pyero tor1 pe

3.000 J, t6te vo, uzrol,oyfoere to noo6 rqq w6pyerag nou 61et a<pope0ei an6 to orirprc, p6ooo tou

6pyou qg tptBr'1q o)"foOqorig, oto [6ro povtrc6 8rdoqpo .

Movd\ec 6



ANANTHEEIE

OEMA B

81.
Al v)
B) H e{iorrloq rqg 06oqg eivct rnq pop$n S x : ut (\ y - ax) nou cwtmotlel

oe eu00ypappn opatrn x[v4or1 pe to.10t4ra u = 5 ?.

B.2.
Al a)
Bl

flptv rrlv rcrcpy4o4 t0( Fz 61oupe:
F" F,

XF = ma - F, - Fz = ma 1 Ft - J = ma - 
T 

- *o= Fr = 2ma

Meta rqv rctdpy4oq trlq F2:
EF : myz - F1= T1e.2 = ZmA - TLdz * q, - lq

OEMA A

41.

ftc vc rrv4ooupe to rtptirtto np6net vo, Tou

corrlooupe 60vcprl roul,dltmov loq pe q tp$q.

XFy =0 ==+ N = f i  I  N = mg = N - 5000N

T =  l tN  1 f  -  1000N

Apc mo rrpcirro npEnet vc cox4ooupe 60vo.p4:

F  =  1000N

a2.

a3.

'ftilfiilil/

B

F  _ T
X F : m C L - F - T = m a = q =  - O -

m

H cn6maon nou 61et 6tcv0oet to xtptiltto 6tcv tou 61et npoo$ep0el cn6 t4

60vcpq evdpyetc 3000/ etvct:

W r = F x = r - - + + x - Z m
i\po ro 6pVo tnq rpf riq elvct:

Wr = -Tx =Wr:  -2000J

m
1 F

1 t r
x : : 9 7 2  1 6 -  f - - f  = 8 S

' ,l o

u = c ; t = u - 8 2
.s

44.



OEMA B APXEto G|-A-FYS-0-'065

Br. ArSo pretal"l"rr6q o<pcripeq X1 Krn 12, ioqq pd(oq, Bpiorcowu,r oto i6ro r5yog ndvco an6 to 66crgoq.

Arprlvoupe tq o<paipo 11 vcr z6oer e),eriOepo wrir raut6xJtovo 8ivoupe rcrtar6pugq upprtl

rol}rrqto r.16 pe tpopd Trpog r0 rdtrrr orq ogaipo 12

A) Ncr errl.6(ete tqv ooorq undvtrlorl

Av 11 avcioroon roD u6pu eivo,r utrre)"r1t6u ror 11 erntd,Xuvon qq Baprialroq (g) otuOepr1, t6te:

c) ra 6pyo nou nopdyouv ra Bdprl tov 6rio oqurprbv orlg TropoTrdvro rcwrloetq eivot iou.

p) or Srio otpoipeq tptd,vouv tout6lpovu, oro 66o<poq.

y) or 6rio ogaipeq 6tov ptd,vouv oro 66o9o9 61ouv toeg rwrlnr6g w6pyereq.

B) No 6rrato)"oyr1o€rs rl'lv ernl"oyrl oaq

MovddtE 4

Movd,6q I

Bz Ie wu rctproao nou upIlKd rlpepet

ndvco oe l"eio opr(6vflo e7u[fis6o, app(et rq

povrrcrl ortypn /: 0 vcr e<papp6(etot p1o

op(6vttc 6rivopr'1 otaOepqg rcatefOuvoqq,

ro p6rpo tr1q onoiug sivor oto0ep6 trttyst

q onyprl t1. 2rr1ouv61eia to p6tpo qq

Drivopqq petrbverar p€Xpr nou pq8wi(etor

q povrrrl oTtTpn t2, oTct}c, tpuivetor oto

6rn1.uv6 8tdypoppa.

A) No errL{\ere tqv orooul ondvrqorl

a) M61pt o1 11covrrr1 ortypi /t to nBcotro ertel.si

eu0rJypopprl opol"rl rivr1or1.

F) M6Xpr tqv onypq 11 to orilpa ercel.ei opcrl"d enrtaluv6pwq rivrlon Kot ott1v ouv6leu

enrppo8uv6pwq rciv4oq.

y) Merd an6 tov pqbwrop6 rqq 8rlvopqg to orrlpro ouvef(er vcr rcweiror trre otoOepq tc1;r-rtr1to.

MovdDeg 4

Movddeq 9

B) No Srrcorol.oyrlotre rnv enr)"oyr1 ooq



OEMA A

Mrrcp6 orirpro p6(uq m : I0 kg ppioreror o,pprd urtvrlto oe opr(6vno 6dzue6o. O ouvte).eoqq tpt-

prlq o),ioOnoqq percr(u orbpatoq rar 6un66ou 
u (m/s)

eivut trt : 0, I. Tq lcovtrcri ortytlrl / : 0 s oto

orirpu apyi(et vo oorettar opt(6vno 6rivo,pq 
2(

F nlq onoiug I npn peraBdl"),erot pt rov

xpovo ps oTrors^rop(I n flpn qs ru,xDrqroq

tou oioporoq vo peruBd)"l.eror pe to p6vo

6nrrlg <poiveror 610 napcrrcdtrrr 8rdypoppo.

Aiveror 11 ernrdluvon rnq popfnltcq g : I0 + rcr 6n 11 eniSpcol tou uripa Oeropeitat opel,qt6a.
.t'

Al) Na unol.oyioec rnv psror6rnoq rou orbpotoq orn povrr( 8tdprera 0---+30 sec

A2) Na oleSrd,oere oe po0pol,oyqpsvoDq d(oveg to Srdypappo qq

ouvd,pqoq pe ro pr6vo (F+) oq povrrq 8dpretu 0--30 s.

A3) No unol.oyioere qv topr qq 8rivoprl S F rnpovrrrl otryptl t r : 15 s

Movdicq 6

npnq rnq 8rivaprlq F oe

MovddeE 7

Movd.6e6 o

A4) Nc unol,oyioete ro 6pyo filq oovloropsvrlg ttrrv 8uvdpeov fioD corcofvtot oto oiopo otr1

loovtrcq 8td,prero 5--'20 sec

Movdilec 6



ANANTHEEIE

OEMA B

81.
Al a)

B) To 6pyo rou pdpoug unol,oyl(etat cn6 t4 o16o11:
Wn = mgh

6nl,a6n e{cptcrat an6 t4 pc(a tou odr;rctog, tqv enttaluvon rnq pcp0t4tag

Kq,r ro 0r.bog nou c$r1verar ro odrpa rct 61t cn6 tqv cpltxr1 tou rc10tqtc.
AQo0 to 6va odlpc 61et apltxrl rc10t4rc, 0o $tcvet nptirto mo 66cQoq Kat F€
peycl,0rep4 rc10tqra.

B.2.
Al v)

B! Ooo coxettcr 66vcprq Oerrxrl mo ocipc cut6 enttcl0vetct. Enopdvulg,
p6Xpr rq lpovtxq orrvpn tt ro otlpa enmalOverat pe orcOeprl enndluvoq, peta

enncl0vetat p€ lrerapcM6pevq (peto0pev4) enndluvorl rct petd tqv
rarapyqoq 14g 60vopqg xwelrcr prs cra0epr1rc10tr1ra.

OEMA A

41.

H petar6ntorl rou orilpcrog orn XpovrKrl u (m,,;

6rcpxerc 0 + 30s ptnopef vc unol,oyrarel an6

ro eptpc66v tou 6tcypapprcrog rcl0trlrcg- l0

xpovou:

A x =
(10 + 30)20

= 400m

42.
Ynotroyt(oupe cpltrd rqv rprp4 nou 661eror ro orbpa:

T = l t N - p B - p m g = I - L O N

[ra 0 -r 10s:
Au  20m m_ . ) _* ' -  
a t  

- L 0 s 2 - " s 2

X F - F t - T - T t x e r = F r = 3 0 N

l-ta 10 + 20s:

u = ota9.
a z = 0

E F : F z - T - 0 - > F z : 1 0 N



l - tq 20 + 30s:
Au

a E = E

X F = F z - T - T L r E - F z : - 1 0 N

F (N)

30

0 - 2 0 m
10 sz

m
1

43.

Tq lpovtx4 mryp4 tt

Apc:

44.

cr'tp6noq

- 15s ro otirpc xtveircr pe mcOep4 rc10t4tc u = 207

P  -  F . u  - 2 0 0 W

Ynol,oyf(oup€ rrq percronloerg oe rdOe lpovrx6 6rdm4pa:

f ta 5+ 10s: (u1 = Qtt  -  Ljm/s)

f ta  10  +  20s :

1
A x r = u { * , a l t z  = 7 5 m

A x z = u A t = 2 0 0 m

Kar rc cwiororla 6pyc:

fta 5-+ l-Os:

ftc 10 -r 20s:

Wp = 30 '75 *  7.250J
W r = - 1 0 ' 7 5 - - 7 5 0
Wr = 10'  200 -  2000J

W r - - 1 0 ' 2 0 0 = - 2 0 0 0

ApaWoT = 2250 - 750 - 1500/

p'tp6noq

fra f = 5s:
'u1= d,1t  :  \0m/s

E$cpp6(oupe O.M.K.E:
L " L "r:^;,: 

: ;;,{,_,,;\: :,, :,mu 
i - zmu r =



APXE'O G'_A_FYS_0_4990
OEMA B

Bl) 
'Evo 

u,utorivqto nveftar rcotd ;.rqroq sv6q euOri-
ypoppou opr(6voou 6p6pou, o onoioq Oeoporipe 6tt to,ud(e-
ror pe rov opr(6voo d(ova x'x. Xto 6m).4v6 8rdypuppo, rlapu-
ordverot 11 06oq rou ouroKwqtou oe ouvdptqoq tou 1o6vou.

A) Na ernl"6(ete rr1 oroonl np6tcroq.
H perat6nt6q rou outorcwrltou ornv rcfvqor1 l[oD fitplypdgetot
oro 6m).crv6 8rdypappc sivar ioq pe :
a) 140 m B ) 6 0 m y ) - 4 0 m

Movd.6eE 1 _4O

Movd,6eE I

t(")

B) Ncr arctol,oyrlo€rs rqv ernl"oyq oog.

Bl2) Xe 6vo upprcd arcivqto oiopc coxettot opt(6vna ouvrorapfvq 8rivaprl p6tpou F rcot
rrveirar oe opr(6wto 6dne6o. Av ro orilpc lmroroTnorel rctd Lx,rore to p6tpo tqq to,lptt'1ro,q Trot)
anortd eivur ioo pe o.

A) No entLfi\ere q oclou'1np6taor1.
Av oto oiopu aorcaitor ouvtotop6vrl 8rivuprl p6tpou 4F rat peroroTnorei oto i6to opt(6vao 6d,ne6o
rurd Ax, r6rs to p6tpo qq rolptrlroq fiou onortd etvor ioo pe:

u)2o F) 4tt r ;

B) No atnol"olqotrt rrlv ernl,oyr1 oaq.
Movdi leq I

MovdDeq 9

OEMA A

'Evo 
orrlpo paeas m :20 kg, rooppozret orivrpo oe l,eio opr(6vno 6d,ze6o. Tq lcovrn'1 ortTpn lo : 0

corcofvrat o' our6 tpe6 opt(6vnsq oDyTpopptrdg 6uvdpeq F, F, rar {. Or 8uvdpt6 4, f, e-

IoDv rnv i6ro rcarefgovorl Kor p6rpo 35 N rur 45 N, ovriotot26o, w6 Tl F, Cyet ovr[Oetr1 roteriOuv-

or1 o,n6 ng d),l,eq 6rio.

To orirpo upyi(ervo nveirat pe oro0epr'1 eznt&1uvot1 Trpog rnv rote60uvon rrrlv F, F, Kol rI X,po-
vrrrl onyprl tt: 6 s 61er 6rov6oer 8rdoqpa ioo pe 45 m. Nu, unol,oytoete:
A1) ro p6rpo r4q eznrdluvonq rou ocotrratoq otq lloovtrr'1 Ddpreta 0 -+ rr.

Movd,6eE 6

L2) ro p6tpo qq Srlvopqq { .

MovdDeq 6
Tr1 povrrrl otrypq 11, Koroploripe pic cn6 rrg rpsrq Tro,pondvrrl 8uvdpetq. To oritpc. ouvef(er qv
rivqorl roo Ko,l crn6 t4 Xpovtrr1 ortyprl to: 0, lLtXpL q ooyprrl tz: l0 s, 61er Srcrvfoet ouvol.rrd 6rd-
ornpc ioo pe 137 m.
A3) Na npoo8ropiotrt Ko,r va 8trarol.oyrloete norc 8rivaprl rcctupyloopre.

Movdileq I
A4) Nu uno),oyioers ro ol"116 6pyo trrl 8uvd,perov nou corofvrot oro orilpa orn XpovrKrl 8rdprero
sn6 0 -) tz.

Movd6$ 5



ANANTHEEIE

OEMA B

81.
Al v)
B) H pretcr6nrorl unotroyl(etcr cn6 14 o16o4:
Ax : xce| - xqpx = -40 - 0 = -40m

B.2.
Al a)
B) Av terpcnl,aorcoreI q 60vcp4 nou qorelro,r. oro otirpc rerpcnl,aotd(etcr

rct 4 enttcxuvon rov a' = 4a. Ot e{rodroerg xlv4o4g rou orlpcroq nprv xat perd
etvat:

f lpw
u = q . t

t ^
A x  = , o t "

Metc
u t  =  d . ' t '

1
Ax'  = )o ' t ' '

I
Ado0 4 opr(6wrc;letat6nrorl etvcrr [6ra Kcrr crrq 60o nepmtdloetg:

1 . 1 . , " t
Ax = Ax '  -  =ot '  -  |o ' t ' '  I  qSz = 4q. t '2  -  t '  =  1z z z

Apc:
't)' = d't' 1 11' = 4a,!^ = r' = Zat I 11' - ly

z

OEMA A

41.

An6 t4v e{lorrlorl 06oqg tou otirpctog 61oupe:
1 ^ 2 x m

X - - ; g f : 1 Q . = - - Q - - 2 , 5 -'Z 
tz sz

42.
frq ro otirpa to1Oer:

XF = ma = F7 + Fz- Fs :  ma -  Fz :  Fr *  Fz-ma -F:  :  30N

43.
To otlprc cn6 rq lpovtxrl artvpn tr = 6s 61et cnonrloet tc16tr1tc:

m
U ,  =  A t ,  ) ' U t :  1 5 ;

An6 trl lpovtr{ crtypn tt + fz = 10s 61et 6tcvrloet:

A x = I 3 7 - 4 5 = 9 2 m

Enop6vulg 11 enttdluvon rou orilpcrog yta cur6 ro 6tcor4pc etvct:
1 .  l m

Ax :  urAt  r  
lazAtz 

= 92 = 60 *  
71.6a2 

i  az = 4V



44.

FlapctqpoOpre 6tt 4 enttd.;1uvon rou otilpctog 61er oufq0e[, apa 61et xotcpyqOei

n 60vapn nou rlrcv awt0etq m4v rtv4orl tou otilpctog, 6r1l,c6r1 11 F3.

Ynotroyl(oupe to 6pyo rdOe 60vapr1g:
WFr: F1' Ax = 35 ' 137 - 4795J

WFz = F2' Ax : 45' I37 - 6165J

1tr/Fz = -Fs' Ax : -30 ' 45 : -1350/

To oJ\,tx6 6pyo 0c too0tat pe to d.Opotolrc rrrlv 6pyt lv 6l,ov tt lv 6uvcpeulv:

Wo^ = 96L0J




