Ewayoyn otic ®voikég Emotipeg (28-7-2007) Mnyovin

Ovopoten®vopo

Tpqpo

OEMA 1

A. Yo copo paloc m PBpioketor 6 optlovTio eMinedo Pe HEYIGTO GUVIEAESTN
otatikic TPPAG 77 Kot suviedeoth TpIPfg oAicOnong . Tn xpoviky oty £ =0
apyilel va evepyel 610 chUN TPOMOTIKY dOvaun Tng popeng F (t) = 1’mt . Meté.

and 1660 ¥pdvo apyilel va Kiveital To copa; [Tow n ToyvTNTE TOL KOl TOO TO
SICTN O TTOL SLOVVEL GUVAPTIHGEL TOL YPOHVOD;

B. Eva ddgto dymua £xet apykd padlo My ko Kiveiton ev0hypappo Tave o TpoyLes
nov PBpickovron e opllovtio eminedo, ywpis Tp1Pég pe Toydra ug. Otav Ppebel ot
0éon x=0 apyilel va méptel y16vi pe otabepd pvbud b Kg/s . Yrnoloyiote a)
ToyVTNTA TOV B ATOKTHGEL TO OYNLUA GOV GUVAPTNON TNG TPOSTIBEUEVNS LALag TOV
yxoviod B)n BEom ToV OYNUOTOG GAY GLVAPTNGT TOL YPOHVOUL.

Avon

A. 0 copa apyilel va Kwveital 0tav 1 TPowoTIKY dOvaun yivel ion pe ) dvvaun g
TpNGs. 'Exovpe oniaon

F, =T= A’mt, =nmg = t, =7/71—§ (1)

, , , . o, _ng
Apa 1o copa apyilet vo Kveiton petd amd xpovo ¢, = 7 .

o va vmoAloyicovpe TNV TOLTNTO GLVAPTAGEL TOL YPOVOL YPNGLOTOIOVUE TO
devtePo vopo tov Nevtwva. Eyovpe

dv dv
m—=F—-T=1"mt— ume = —=1*t— 2
r Hmg r HE (2)

OloxAnpmvovtog ) oxéon (2) mpokdmTel OTL
1 2 2
u@):aﬂ/h—@) —ug(t—1,)+C (3)

Egdoov yio t =1¢, égovpe U =0 (t61e apyilet va kwveiton 1o obpa) Ba eivar C=0.
Enopévmg €xovpe tehxa



1
o(6)=2 2 (t=1,) ~ g (t-1,) @

OloxkAnpaovovtag v €&. (4) ®g mpog 10 ¥POVO TPOKVTTEL OTL TO SLAGTNUO TOL
JLVOEL TO GO GLVOPTHOEL TOV XPOVOL givart

x(t):Iu(t)dtzj%ﬂf(t—to)2 di— [ ug(t—1,)dt =

1 3 1 2 ©
gﬂ'z (t_to) _Eﬂg(t_to)

omov &yovpe Bewprioet 6Tt apyikd To cmuo Ppicketor ot 0éon x =0.
B. Ocwpovpe 611 10 (10vi apyilel va méptel 6to Oynpa T ypovikn otryun t=0. Eocto

OTL 6€ KAmola Tvyaia ypoviky otryun n ndla tov yoviov mov Ba Exel evanotebel oto
Oymua gtvor m.

p(t) = (M, +m)u
p(t+dt) = (M, + m+dm)(u +du)
dp = (M, +m)du+udm

E@dcov dev vmapyovv eEmTEPIKEG OLVAUELS EYOVLLE:

du dm

M,+m)—+u—=0
(M, )dt dt
~du_ dm B d_u_'j dm
u M;+m W oM;+m
—lni—lnMo-’_m u, _M0+m _ Myu,
u, M, u 0 M, +m

I'vopilovpe 6Tt u=dx/dt. Emopévmg éxovpe:
M X t

d—X=¢:>dx=MouoL:>J‘dx=Mou0J‘ dt

dt M, +bt M, +bt ¢ o M, +bt

OLoKANP®OVOVTOG KOTOAYOVLLE:

n Myu, In M, +bt
b M,

x=1




OEMA 2

210 oynua eaivovtal 6vo couata (1) ko (2), pe palec m=2 kg ka1 my=8 kg
avtiotoro, To omoio apylkd eivor akivnto oe oplovrio eminedo. To copa (2)
Bpioketoar oto onueio A de€1d Tov 0moiov TO dATESO Eivol TpaL EVD OPLoTEPE £ivart
Aelo. Xe amdotaon d=18 m apiotepd tov onueiov A BpiokeTor KatakOpuPog ToiY0G.
Exto&evovpe 10 oopa (1) pe opilovtia toxdmta U, , OTMG GTO GYNLLO KOl TN XPOVIKY
oTtyun] =0 ovTO GLYKPOVETAL HETOMIKE KO EAACTIKA UE TO aKivnto copa (2). Metd
™V Kpovon 10 copo (2) xweitor oto TpayDd emimedo pe To omoio epeovilet
ovvtereotn) TpIP1G oAicOnomng 1«=0.2 Kot GTOpATA 0oV SLOVOCEL SIAoTNU S;=4 m.
Noa vrtoroyiotel o) To HETPO TNG OPUNG TOL GMUATOG (2) AUECHS LETE TV KPOVOT| TOV
dvo coudtov B) n Kvntiky evépysla Tov copatog (1) ehdyioto Tpv TV Kpovon UeE
10 cOUa (2) y) N andoTUo TOV dV0 COUATOV ELJYICTO TPV TNV EAACTIKY KPovon
Tov copatog (1) pe Tov KOTAKOPLPO TOiXO O) Vo dlEPEVVNOETE €dv Ba yivel Kot
devtepn kpovon HeTaEL TV copdtov (1) kot (2) Beopodvtag Yvootd ot kot ta 600
ocopato gpgaviCovv pe to tpoyd ddmedo tov 1010 cuvieheotn TPIPNG OAlcOnoNg.
Aideton 1 emrdyvven g Bapdtnrog g=10 m/s”.

Y

(1) (@)
= [m |

"'— Atio 6amredo 4}\

Y Tpayu ddamedo
d |

Avon

o) To 500 GOUOTE GVYKPOVOVTAL HETMTIKE KoL EMUGTIKG KoL AIOKTOOY ToOTNTES D)
kot 0, ovrictorya. To cdpo (2) petd v kpovon Kiveitor 6to Tpoyd eminedo.
Epappodlovtag v apynf S10thpnong g UNYOVIKNG EVEPYELNG Yo TNV Kivnon Tov amod
To onueio A péypt 1o onueio I' d6mov otapaTd Exovpe:

1 1 ,
K.-K,=W,= O—Emzu2 ?=-Ts, = oMb, ? = uN,s, = um,gs, = v, =4 m/s
Apo mn opun Tov cOMOTOS (2) eivorn
p,'=mu,"'=32kg-m/s

B) AT TV EAACTIKY] LETOTIKT KPOVOT) EYOVLE:

2m
r_ 1
v, =

v, = v, =10 m/s.
ml+m2

Apa n Kivntikn evépyeta Tov odpatog (1) mpv v kpovon pe 1o copa (2) sivor :



K, =%mluf =100 J

v) To copa (1) apéowg petd v kpobvon e to copa (2) &yt ToydTnToL:

m, —m,

d
v, = U =—6 m/s KoL PTAVEL GTOV TOIYO TN YPOVIKY OTIYUN ¢, =— =3 §

Ul’ = '
m, +m, |

To copa (2) exterel opard emPpadvvopevn Kivnon, ondte 1oyveL:

s
v =0, —a,t ,ondte I v=0 £, =—= (1)
a,
H emtéyvvon tov mpocdiopilerar omd tn oyéon:
T, = m,a, = um,g = ma, = a, =2 m/s*. Apo. amdé ™ oyéon (1) 0 copa (2)

OTOUOTE TN YPOVIKN oTiyun 1, %o Emopévaog ) ypoviky otiyun £, =3s
a,

(6mov 10 copa (1) €xel ethoet otov T0iY0) TO cOUA (2) améyel and To onueio A

andOoTOoN:

1
[ 2 7 r 4 r / ,.
s, =Ust, —Eazt2 =4 m. Apa M 0mOGTACT TOV 30 COUATMV TN GTIYUN TOV TO GO

(1) ptéver otov Toiy0 elvaw: d, =d +5, =22 m

d) To copa (1) avakidtol 6Tov T0lY0 EAUGTIKA GLUVETMG EMGTPEPEL GTO ONpEio A pe
mv 81 kath pétpo taydTa v =6m/s Kou giépyeTar 6To TPaYL dATEdO OTOVL
extelel opoArd emPpadvvoupevn kivnon. To duwdotnuo mov davdel pEYpL va

oTopaTNoEL boAoyiletan :

b" =9m
2ug
Eneon s, > s, éneton 6t 10 copa (1) Ba cvykpovotet pe 1o otapampévo copa (2).

1 1
Ky —K =W, = O_Emlul P =-Ts = 5””101 ¥ = uNs, = um gs, = s, =

OEMA 3

A. Ze xamown ypovikn otiypn, to kévipo pdloc (KM) evog ocvomiuatog 6vo
copatwdiov Bpioketar mdve otov dova X Kot 6 andoTUoN X4, = 2.0 m ond v
apyf eve M TaxdmTé TV Etvar Dy, =(4.0 m/s)i+(3.0 m/s)j. To éva and to dVo
copotidln Bpioketor mave oty apyn tov aovov. To dAlo copoatido &xet pala
m, =0.10 kg kot ot cvykekpyévn ypovikn otyun Ppiocketon oe npepio wéve ctov
GEova x ko oe andotoon x, =8.0 m. a) Iow elvoan n pdla m, Tov copatdiov Tov

Bpioketonr oty apyn tov afovev; B) Ymoroyiote to dtdvucua Kot TO HETPO TNG
OAIKNG OpPUNG TOL GLGTNUATOG. Y) YTOAOYIGTE TO SWIVUCHO KOl TO HETPO TNG
TOOTNTOG TOV GOUOTIOIOV TOV BPIcKETOL BTNV APy TOV OEOVOV.



UKM
m, KM Mty
oull ®/v Q >
g;v,":"z?o m ¥
""""" L E80m T

B. Zopatidio A cvykpodeton glactikd pe copotioro B mov Ppioketor apyikd ce
npepia. H apywn kor n tedikny xivnon yivovtor oty oo evbeia. [loo givar 1o
TOCOGTO AMMAELNG TNG KIVITIKNG EVEPYELNG TOL COUATIOION A;

Oeompeiote 6t N pala Tov copatdiov B elvar 1840 gopéc peyorvtepn and ™ palo
TOL cOUATOion A.

Avon
A.
o) Ao ) oxéon X, = W (M =m; +m,), nov pog divel ) cuvieToypévn
10V KEVTPOL palog otov GEova x kat dedopévov ot X, =0 m , maipvovpe :
8.0
m =m,| —2—1|=(0.10 kg)(—m—lj =0.30 kg
X 2.0m

B) H ol opun tov ocvotipatog oiverar amd tn oyéon: P, =M0U,,, . Me
OVTIKOTAGTOGT TAIPVOULLE :

P., =Mv,, =(0.40 kg)[(4.0 m/s)f+(3.0 m/s)}']:(l.6 kg~m/s)f+(l.2 kg-m/s)j'

To pétpo g oAkng opung etvar:
By | = M [, | = (0.40 kg)(\/42 132 m/s) —2.0kg-m/s

Y) A6 t oxéon MUy, =m0, + m,0, Ko dedopévov 6t U, =0 maipvoope :
M 0.40 A A A A
0, :ZUKM :ﬁ[(4.0 m/s)i+(3.0 m/s)]] =(53m/s)i+(4.0m/s);
To pétpo Tov davicaTog TS TOYVTNTOG TOL COUATIOI0V givar :

M 0.40
|Ul|=_|UKM|=ﬁ'5 ml/s=6.7Tm/s

1

B. Eoto m; n pdla tov copatdiov A, m, n pdla tov copatdiov B, u,, u, ot
APYIKES TAYVTNTEG TOVG AVTIOTOLO KO L), U, Ol AVTIGTOXES TAYVTNTEG TOVG PETA TV
KpovoT).



B)
Y)

0)

Ao T1G apy€G SoTpNo”MG OPUNG KO KIVITIKNG EVEPYELNG TOUPVOVLLE:

mu, +nm,u, =muo, +m,0,

1 1
2 2 _ 2 2
—mlul +—m2u2 ——7’1’110l +5m202

2 2 2

Avvovtag 10 mapomdve cvotnpo kot 0étoviag u, =0 Ppiokovpe (BA. «Ewoaymywkn
dvuoikn —Khaosown Mrnyavikny, Topog B-Mépog B, oyéon 3.48 cel. 58):

m, —n,
v =——>U,
m, +m,
Oftovtog m, =1840m, , Bpickovue v, = —%ul (1)

Av E,, E, sivar n Kvntikn evépyela Tov 6oOHOTIO0N A TPV Kot PETA TNV Kpovon
avTioTOlY 0, TO TOCOOTO AMMAELNG TNG KIVITIKNG EVEPYELNG TOV copoTidiov A Oa stvat:

|

2
_ Sy = mb 2
Q=EI E2:2 2 =1_U_12 (2)
E| L U
) mu,

Me avtikatdotaon g (1) ot (2) mpokdnter O =0.0022 1 0.22%

OEMA 4

A. Mo opaipa kot évag KOAVOpoS Eektvovv amd v idwa Béom 6mov PBpickovtav e
aKiynoio Kot KvAovv mpog to kKdte (Yopic va oAcBaivouv) oto 1010 keKAUEVO
eninedo. Otav Ba d1vHcovV 10 110 UNKOG TAV® GTO KEKMUEVO EMIMESO O OO TIC
TOPOKAT® TPOTACELS Elvan aAnONc. (diverar: n porn adpaveios opoaipag ualos M xat

2
axtivag R wg mpog tov agova g, 1, = gMR2 K1 1] POTTH QOPOVELOS KOAIVOPOL UALag

, e 1 ,
M kou oxtivagc R w¢ mpog tov dalovd tov, I, =5MR2 ). Na tekunpliocete v

amdvInon GOC.

O kOAvdpog Ba davhcel TNV amdcTOoT G AMYOTEPO YPOVO Kol avTd givar aveEaptnto
™G HALaG Kot TG OKTIVOG TMV dV0 OVTIKEYULEV®V.

To copa pe ) peyarvtepn pdlo Bo dtovhcel TNV ArdCTOGT 68 AMYOTEPO YPOVO.

Ba d1VOCOLV TNV aTOCTACT KOl To OV0 GLYYPOVAC, aveEdpTnTa amd T udlo Kol v
aKTIVAL TV OV0 OVTIKEILEV®V.

H oopaipa Ba dtavdcel v amdotacn oe Mydtepo ypovo Kot avtd glval aveEAPTNTO NG
palog Kot g axtivag Tmv 600 OVTIKEUEVOV.



B. Mio pélo kpépetor amd €va KatakOpueo €AUTAPLO Kol UETATOTILETOL, KATA TNV
KOTOKOPLON TTPOG TO KAT®, KOTd pio amdoTac y amd T0 onueio 160ppomios Tov.
Aoy apebel elevBepo, extedel pio appovikn meplodikn kivnon pe mepiodo 7. Metd

amo xpovo % N Ty S pélog etvor (No TEKUNPUOGETE TNV OTAVINGT] GOC):

a) Méyiom ko Kveiton Tpog T TaVE.
B) Ztabepn.

v)  Méyiom kot Kwveitor Tpog ta KOTo.
0) Mnoév.

Avon

A. Edv n petatomion otov Katakopueo a&ova givar Ah, 10te 10y0et

mgAh = %mo2 + %Ico2
2
v=oR — Ah=BY (K 41y 2 = 2408
5 2 K+1
[=KmR
K, ==
omov Sl Ko > Ky,
1
KKU}\. :E

Apa v, <

Yoot andvnon 1 (6) N ceaipa Ba dvdcel TV andGTACT] 6 AlYOTEPO YPOVO Kot
avto etvar aveEdptnTo TNG AL Kot TNG OKTIVOG TMV dVO OVTIKEWUEV®V

5T T
B. Eivan e =T+ z Apa n tayvmTa g palag etvor HEYIGTN Ko Kveitol Tpog To

Tévo, cOot) ardvinon 1 (o)

®EMA 5

"Evog tpoy6g amoteAeiton amd 6vo opokevtpovg diokovg pe axtiveg R = 0,5m xot r = 0,3m
omwg paivetal oto oynua. O pkpdtepog diokog £xel pala m, = 0,2Kg kot o peyadvtepog my
= 10Kg. I'tpw amd 1o pukpotepo dicko eivar ToMypévo oyowvi pkovg L = 10m apeintéov
Bapovug kot oty pia dkpn Tov eivar cvvdedepévn pa pdlo m= 0,1Kg. Tn ypovikn otryun t
= 0 n pélo m agpnveton erevBepn Ko TEPTEL EETIMOYWVTOC TO oyowi. (a) ITowa givon 1 téom
OV OVOTTOOOETAL GTO GYOwi evd EeTvAiyetat. (B) Ymoloyiote v yoviakn emttdyvvon aft),
mv yoviokn taxdmro o(t) tov dlokov kot ™ 0éon s(t) g paloc g ovvapTnon Tov
xpovov t. (y) [Towa givar n yoviakn taydta T otiypr] mov £xet ETvAt el GAO TO GYOWI.



moToy t=0

______________________

moToy t>0

Avon

(a) To copa Kveiton Tpog o KAT® Vo TNV EMOPACT TOV fAPOVS TOL ME, EVAO GTO
ool avamtuooeTol pUio Taom TPog To TAVE. To cuoTNUA TV dV0 TPOYDOV EXEL POTNH
adopaveiog I :

I:%mrrz +%mRR2 =1.259kg m* (1)
H pomn tov cuoetiuatog eivar:

do
Tr=1—=1a(t 2

7 (0) )
H taydmro petatdmong ko ) emttéyyvvon g palog m ivor:
ds d’s
— =or —=a(t)r 3
7 7 ) 3)
avtiotorya. Eniong amodto devtepo vopo tov Nebtwva EYoupe:

d’s d’s T
m—=mg-T=>—=g—— 4
a i 2w @
Amo 115 oxéoeig (2), (3) ko (4) £rovpe;
gL ro ™M _go0N
m 1 mr
1+
1

(B) AviwaBiotdvtog oty (2) €yovpe;
an =22 T _ 02365

d 1
OAOKANPOVOVTOG
= o(t)=0.236¢ s (5)
Ao v (3) éyovpe:

%(0.2360 0.3=0.0708¢

KOl OAOKANPMDVOVTOG
S(1) = 0.0708 ,

> =0.0354¢ (6)
(y) amd v (6) Yo TO GUVOMKO KOG TOV GYOVIOL PPIGKOVIE TOV GUVOALKO XPOVO
mov Ba ypelaotel yuo va Eetvhytel
10
toﬂ =
0.0354

Kot ovtikadiotdvortc oy (5) Bpickovpe ™V yovioxm toydmta: w(t,,) = 3.966s"

=16.807s
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