OEMA A

21c epotioeic A1-Ad va ypayete oto TETPAOIO 00G TOV 01l 1S EPWTNONG KOl OITA TO
YPGULLO. TTOV OVTIOTOLYEL TN PPATH 1] OO0, GOUTANPDVEL awar‘,
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EKOQNHXEIX v

UITEAN TPOTOOH.

MV 1010 evbsio pe avtibeteg
KPOVOVTOL UETOTIKA KOl
ANTEQ KOl TO CLGCOUATOLLO
iyav

Avo pkpd oopato pe paleg m ko 4m, Tov Kvov
KaTeLOVVOELG KO TAYDTNTEG D] KOl 0 OVTIOTOWYO,
TAMUGTIKG. AV 1 ¥pOVIKT S1dpKeln TNG KpovoNC Aiva

OKIWVNTOTOLEITAL, TOTE TOL VO COUOTO TPV TNV. c

o) avtifeteg TayvTNTES
B)  ioegoppég
Y) avtifetec oppég
d) foeg KivnTkég evépyelec. @
Movaodeg 5
Talaviotg ektelel e£avayKooUER-TOAAVTOON MSE ovuyvotta f tov dieyéptn va
etvar Myo peyaddtepn amd v 1 OTTd o —TeY ToANVTOTH. AV ELOTTOCOVUE
™V TEPI0O0 TOL JIEYEPTN, TO ARATOS THG TOAAVTOENG TOV TAAUVTOTN
o) TopapEVEL 6TafePd ’%
B) av&avetat apyucd (ﬁ}ttd ENITTOV
) EMUTTOVETOL 0P YkeL KA UETE %
Movaodeg 5

0) EMOTTOVETOL.
Meta&d dvo cmu@m B gvoc 8Tao1110v KOUATOg oL £)xel dnurovpyndei og Eva

YPOUUKO €MACTIKO HEGO TapeUPariovtar cuvoAlkd 6vo desopol. Ta onueia 4 ko B
€yovv peTa&n

o) ow % cionpue0
B) dwl@opd eaong ion pe
Y) i pdomng lom pe /4
d) opd eaong ion e /2.

Movaodeg 5

10 KLUAVOPIKS doyeio Tov oynuatog Ppioketar evtog mediov PoapvTntag Le
von Papdntog g Kot mEpLEyel vepd Tukvotntag p. To vyoc tov vepov 6To
yelo elvar H. Xto onpeio 4, mov anéyel amdotaon # and tov Tvbuéva Tov doyxeiov, n
dpooTOTIKN TTieomn elvar iom pe



AS.

OEM

Bl@

A

o) Potp + pgh

B)  Porp+ pg(H-h)

Y)  pgh

d) pE(H=h).

Movadeg 5

No. yopoxtnpioete Ti¢ TPOTAGEIS TOV V YPAPOVTOS 0TO TETPAOIO 060G, OITAN

ato ypauua Tov aviiotolel o¢ kale mpotaon, ™ _AéCH X@weTé, ov n mpotacn eivai

owoth, N ™ Aéén AdBog, ov n Tpotoon eivor AavBo.

o) [lepiodog Ts evig StaKog ovopdletqr o ypdvog avaueco ce Vo
1080y 1KOVG UNOEVIGLOVC\THG SO LAKPVLVENC:

B) Katd v exoni KNG 0OvNoNG\To £50p0¢ Asttovpyel mg d1eyEpTNg
yw ta ktipa. Oto GUYVOTNTA 6EIGLUKOD KOUOTOG yivel iom pe tnv
ooV voTNTU 5¢ kTplov, T WAGTOG NG TAAAVTIOONG TOL  KTPiov
peylotonoleital. %

Y) e o edivo AavTwon, | PN otabepd amocPeong b, dtav 1 otabepd
andcPeonc/avéndel Alyo op Opog peimong Tov TAGTOVE TG TOAGVTMOONG
EAMUTTOVETOA.

d) Katd t/pon baviked| peustod o€ opllévTio COAVE, OTOV Ol PELUOTIKEG

VG1AL0 v {0 ToKvVOTNTA, T TOYVTNTO PONG  O&V

€) 1 1e OelKTEG M YOVIOKY| EMTAYLVON TOV AETTOOENKTY gival 6Tadepn
pN TOL PUNdEVHG.

Movaodeg 5

nv ehevBepn emedvelo vepod mov npepel, otig Béoelg K xor 4 Ppiokoviar ovo
01EG KOl GUYYPOVES KUUATIKES TNYES AMADV apUlOVIKOV kKopdtov 117 kot 115, mov

. , . 34 . , , ,
anéyovv petald tovg amdotaon d == Ot myég tadavidvovial ympig apyikn

Qaon, e cuyvOTNTA f1, TAATOG TOAAVTOONG 4 Kol TOPAYOLV KOLOTO LKOVS KOLOTOG
A1, OV J1BIdOVTOL GTNV ETLPAVELD TOL VEPOL LLE GTAOEPT TOYDTNTA D.



B2.

0

M g=3M

2

‘Eva onueio 2 g emdvelog tov vepol oaméyer amd v mnyn Il amdotoon
dy = 24 ka1 amd v myn I, amndotacm OGS 610 oyfua. To evBuypappo Tuqua
2K elvar kéBeto oto KA.

1 d

Amhacidlovpe Tn GLYVOTNTO TAAGVIMONS WDV dVo-ANYOV O10TNPOVTOS 6TadEPS TO

TMITOC A TNG TOAGVTMGNG TOVC.

To X petd tov Suthaclocnd Tnnrag ;
i onueio 8vicxv%
ii. onueio amwod C

iii. onueio o

a) No emAiélete G@
zaf% ;

B) No dtkoohoyn

9eNC TOV TNYOV Oa givat:

Movadeg 2

Movadeg 6
To ceapido lLag m, daypdoet opldvtio kokAo aktivag KX =R pe
YOVWOKN T @ OgNévo oTo GKpo afapovg Un €KTATOV VAUATOG, TO OOl
TEPVAEL KataKopveo coive KA. X1o dxpo M 100 VANATOG 0.oKEITOL KOTAAANAN

SOVauNnF, avtd vo kivnoel yopig Tpipn Sapécov Tov cowAve PEXPL N OKTIVOL
nsptmp%? 0V cparpdiov palag m va yivet KX" = R /2.
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/
/
/
/
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R2 YF

_NV_ _ - -




B3.

e OAN N JdpKeln TG LETAPOANG TG AKTIVAG TNG KUKAMKNG TPOYLAS, OempovpLe OTL TO
oQUPIdo KIveiTal eKTEADVTOC KUKAIKT Kiviion 6To optl6vTio emimedo ympic TpiPéc.

To épyo g dvvaung £y ) petakivnon tov cearpdiov palog m tva ico pe:

i. lmofR2 ii. gmm2R2 iii. 3
2 3 2

a) No emié€ete T 6OGTH OTAVINGT).

Movaodeg 2
B) No d1kooAOyNGETE TNV ETAOYN COC. @

@ Movaodeg 6
ou«')p%igﬁ

TUNUO EVOG LEYAAOL GCOANVO
eninedo. LTov coAva péet pe
pe eopd amd to 17 mpog to 4. H oyéon

O xvlvdpkdg colvag I'A tov oyuatog
HETAPANTAG OToung katl Ppicketal oe kAT
otadepn Topoy 0AVIKO VYPO TLKVOTNT
TOV UPAODY TOV EYKOPCIOV OUTOU®OV oMvo. ota onueto 17 w1 4 glvan
Ar=2A4,. To pétpo g ToQOINTOG e o010, Ktveiton 1o vypo oto onueio I givar

or. Ta onueia I' ko 4 am€yovv LYOUETPEKAE Koxd—h, Onwg eaivetar oto oynuo. H
0 :! c

QAEBa. TOV VYPOV OV eEEPYETOL-OTO TO GTOULO ¢ptel oe onueio K omyv
TPOEKTACT TNG 0PLLOVTIOG sué)aitépxsr Lad o onueio 1
N
—
Wz % |
ih |
J O |

(Y ___—_——_—_C = __ /)
{}r = . 7
r Sz *TTT o K

H amootaon ZK (Pehnveréc) et
H dwpopd =i Prietagurg

2
@ PV’ i. puv i, %

¢Eete T COOTN ATAVINGN.

Movaodeg 2

o' OUKALOAOYNOETE TNV EMAOYT GOC.
Movaodeg 7
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Ta Wovikd gEhatiplo Tov GYNUATOG pe oTobE Lky (ki =k, = k=50 N/m) &yovv 10

EVal AKPO TOVG OTEPEMUEVO GE akAOVNTO onueio IS kal Z, avtiotoya). Zto elevbepa dpa
TV EAOTNPIOV GLVIEOVTOL TOL COUATA 71 KOL 7y [E My =\iy/72/]
0L O

Ta dv0 chpata apykd eedmnTovol pe .W G Kal giv nto. Ta ehampla Bpickovtal
GTO (PLGIKO TOVG UNKOG Kol 01 AEOVEC TOVS PpiskovTal
Panyn S OV EKTEUTEL GLVEYDGS NYO

Vv idio evbeia.
5 ONUELOKOG SEKTNG NYNTIKOV KOUATOV

210 dxpo I' tov ghatnpiov k| vmdpyst N 4

ouyvOTNTaG fi. TO GOWUO 11y éxesmesi afopt

A. O
@

r 4

Extpémoope 10 copa m N 0éomn 1 .oo , ovumiéCovtag To ghatnplo k;  Kotd

S

Al = 0,4 m ko1 T0 AQNVOVLE € . T OV TO GOpa My OEPYETAL amd T 0éon
1GOPPOTHOG TOV GLYKPOV GTIKA JIE TQ GO 115,
I'l.  No vrmoAoyice AAyo TG aOYVOTIITAG /1 TOL YOV TTOV KATUYPAPEL O dEKTNG Alyo

TPV TNV KPOOSN TNV aVTISTOWT GLYVOTNTO f2 TOL KATAYPAPEL OUECHS UETA TNV
Kpovon. K
& Movaoeg 7

0Tl T0O CLUGCOUATOMO, EKTEAEL OMAY OPUOVIKY TOAAVTOON He oTabepd
D =2k kot vo vmoloyiceTte 10 TAATOG TS TAAGVTMOONG.

Movadeg 6

‘ oyicete oe OGO YPOHVO UETA TNV KPOVON 0 OEKTNG KATAYPAPEL Yo TPMTN

POPE GLYVOTNTA 101 LE TN CLYXVOTNTO ¢ TTOV EKTEUTEL 1] NYNTIKT TNYY.

Movaodeg 6
4 Jo.  DTOAOYIOETE TO WETPO TOVL WEYIOTOL PLOUOL UETABOANC NG OPUNS TOV

@ GUGGMOUATMOUUTOS KATH TN SIELPKELN TNG TOAAVTWOGONG TOV.

Movadeg 6

Noa fswpnoete:

e OTL KaTA TNV KPOVGT T0. VO CAOUATO OEV TUPALOPPDOVOVTOL
e Betikn KotevHOHVvo™ TV KaTeLBVVOT KIVIIONG TOV GLGGOUATOUATOS AUECHS UETE TNV
Kpovo



o auelntéeg TG TPIPEC, TV AVTIGTAON TOL 0EPQ KOt TO YPOVO KPOVGT|S.
e  OTL 0 MYNTIKOG BEKTNG OEV KATUGTPEPETOL KATA TNV KPOVOT).
e Atveton 1 TaydTTo TOL H)YOL GTOV 0EPA: Uy, = 340 m/s.

pe to éva akpo g O oto KEVIpo opoyevovg dickov 4 pd = 4kg xor axtivag

—SLGKOD) umopet  va

R,=—m. To obomupo tov o000 ovtdv coudTOv
2
TEPIOTPEPETOL YOPIG TPIPEC ™G Eva s YOp® amd oTade mLOvTI0 dEova Tov dEpyETAL

OEMA A
Aemt) opoyevig pafdoc OA pnkovg € = 3m ko pdloc M = 8kg sivaﬁ;w 6 GUYKOMNUET

To péocov I' g papoov OA €xst debel pe ™ Pond optovtiov afapoig kat pn

T
extatov vipatog ZI7 (vipa (1)) pe sumdn tpoyoria X « papdog oynuatilel yovia ¢ pe
NV TPoEKTaoM Tov 0pllovTiov viuatog Z1 . H duthn tpoyaXia amoteleitol amd dVo opoyeveig

GLYKOAANUEVOVS Opoa&ovikovg diokovg pe aktl Kot 2R, 6mov R = 0,2 m ka1 m pomn
AdPAVELAG TNG MG TTPOG AEOVE TTOV SIEPYETOL ARO-TO/KEVIPO TNG Kot gival KAOETOg 0T0 eMinedd

g etval ion pe Icm(rpoxakiag) =195 kg m’.

@ I o/

"Evd @ yTepo Aemtd, afapéc kot un ektatd vipa (2), mov eival mapdAinho ce KEKAUEVO

emiedo ymviag KAlong ¢, elval TOAMYUEVO TOAEG POPEG OE £VaL AETTTO OAGKL TOV EGMTEPLKOD

dioKOV okTivag R g Tpoyodiog Xi kol To GAAO Tov GKkpo givan TVAYHEVO GTIY TEPLPEPELQ
».e‘ OpLOYEVOVG KVAIVOpoL 2> palag m = 30 kg kot aktivag R, OTMC @OIVETOL GTO GYNLLO.

To cVvoua OAOV TOV COUATOV TOL GYNIATOG IGOPPOTEL GTO 1010 KATAKOPLPO EMITEDO.



Al.

A2.
A3.

A4.

Aivovtor:

No vroAoyiceTe T POTH ASPAVEWG TOL GLGTHUOTOC TOV OV0 COUATOV pafdov—
diloxov o¢ mpog tov dEova meproTpog O.
ovaosc 4

Tn ypovikn otrypn ¢ = 0 to vipa ZI" Tov cuvoéet ™ pafdo pe alio KOPBeTOL
Kot 0 KOAWIpog apyilet va ektelel kKOAoN Yopig ohicOnon.

No vrohoyicete T0 HETPO TOV PLOUOL PETABOANG NG Gtﬁ%ﬁ TOV GUOGTNUATOG
TOV dV0 COUATOV PAPIOV—OICKOV G TPOS ToV AEova TEPITTPIPNG O TN YPOVIKY

otiyun ¢ =0.
Movaodeg 5

Na vroloyloete TNV KvnTiKN EVEPYELNL TOV GLG 0¢ TV dV0 cOUATOV pAPdov—
dioKov TN YPoVIKn GTIyun Tov 1 pafdog yivet TOKOPLON Y10 TPAOTY POPE LETE TO
KOWYLO TOV VILLOTOC.

Movadeg 5

No vroAoyicete v emtdyvvon Tov<{kéVIpoy palog K tov opoyevoldg KvAivopov
(novddeg 8) KabMS kot TV TaydTNTA TOV-KEVIPOL_PAlaC TOv KLAIVOpoL dtav €xet
dlovooet dSlotnue. s =2m oTo KEKAMUEVO emimedo (Lovades 3).

Movéodeg 11

2
0 m/s
G np? 0 'd&ova oV OLEPYETAL OO TO KEVIPO

. i 700C KUAIVOpoL 2r m¢g Tpog A&ova Tov SEPYETUL ATTO
. - |
TO KEV 0V ivar ion He 1 nispon) = EMR
nue= 0,8, svve = 0,6
e 0 « TEPIGTPOPNG TOV  OUOYEVOLS KLAIVOPOL 2) TOPAUEVEL GLVEXDGS

10G 6€ OAN TN dhpKELD TG KIVNONG TOV

D) EKAMUEVO ETITESO givol HEYAAOV HKOVG
o Yoo TEPIOTPEPETAL XWOPIg TPIPEC
o Ve 0ev oAcBaivel 6Tov KOAVOPO Kal 6TV Tpoyaiio
N avtiotoon Tov aépa Oewpeital oUeEANTEN Yo OAO TOL COUOTO
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Al. 2oomny
A2. Yoot n o

A3. oot na
A4. oot n o E z

AS. o) AdBog, B) Xwo10, v) AdBog, 8) Xwotd, £) AdBog

®EMA B @

B1. 0) oot andvinon eivow n (i) onueio evieyvong

B f,=2-1

'Id10 péoo: &
V=0, = A éw
Onote: Z@ 9.

4 =2X0=2%.0 =52,
SUTAACIOGLO

QA- O'UWZ'M =2-A-lovvr
ﬂz
~ AL =2-A-ovvr|=2-A= AL =2-A

(4-%—5-@)‘:

Apa cwotd givol 1o 1) onpeio evioyvong



B2.

B3.

(0) Zoot) amdvinon stvor 1 (iii)

(B) A.AZ

_—

Ly =Ly (ady.) m-u'R=m-U"R':>m‘u-R=m-u’-§:u'=2-

OMKE ;;;
1 . . 1 . . 2 ol
2 2

o) oot amavtnon gival n (i).

B)

r = “atm

1
+§pDA +pgh =

atm

=P +%pni +pgh )

iomomn Zuvéyslog
II. =11, => Ao, =A,-v, =
2A, v =A,-v,=20- =0, (2)



1,1

(D= Pr = Puw =5 PV = PV; +pgh
1 2 2 (2)1 2

Aprs =2 p(V3 V7 )+ pgh=—p (307 ) +peh =

3
= App, ==pv; +pgh (3)

2 :
["o v kivnon pag ototyeiddovg pnalag (Am) &

And A - K xdver opilovtio Boin.
Apa h=lgt2:>t: &

2 g
X =0, t=>4h=v,- /2—h:> @

g

4h , l6h’ C?
UA—EjUA—X—gth

g g

2 2) 2
hg=%:>%=hg:>hg

Amo v 3) =

I''. A =A(=0,

3, )
AP, ==pv; +p—L=
rA 2p rtp 5
Apa 60616 (i). @
OEMA I &

To %2 (prdws%

0. TEN. ((l)\."{)
;0 =(m +m,)v, =2-2=4.v =>v =Im/s

r0 eavopevo Doppler wpv kot PHeETd TV Kpovon o TapatnpnTNG (SEKTNG)
OTTOLLOKPVVETOL.
ITpwv v kpovon

v, —V £ = 340-2 g = 338 1
v 340 340

nx
Metd v kpovon

f, =




V.-V ' _340—1. 339 ¢

f2 =—= : fs fs = s
v, 340 340
£33
f, 339

2.6.1 ;
XF =0 (dev aokeiton kopio ovvaun yioti n @OM tavtileton pe @HA%

T.O. ZF=-F, —F, =-k-Ax—k-Ac=—(k+k)-Ax
Me D=k +k,

Apa ZF =-D-x

Opwg k, =k, =k Gpa D=2k

To ovoocopdtopa Eekivd vo kiveitar amod @ua v, =U.. UE VO KUKAIKN
GUYVOTNTA:

, D 2-k \/100
o' = = = =5ra
m, +m, m, +m, 4

Apa v, =0"-A'=1=5-A'=A'=

I'3. O éékmng Oa kataypaest fs 6
ocvccoudTopa 0o Bpicketal

H 1In popd mov Ba Bpebdei

om6 0.1 %
_2n_on &

T =—s.

Apa. d?p =20 kgm/s* AN,
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Tpoyaria: ITeprotpo@ikn| kivnon



ZT(KZ) =1 Q) = T -R=1,, Q) = T, -0,2= 1,95-a'wm1 1)

cm(zpoy)

KvAwdpog: Metagopikn| kivnon
ZF;C = m'acm :> WX _TUT _TV = m'aCWl : m.g'ﬂﬂ¢_TJT _TV = m

=30-10-0,2-T,_ -T,6 =30, =240-T, -T,6 =30, (2@

[leproTpoikn: < \

¥z, =1 a =T -R-T 'R=l'm‘R2‘a =T T ==/m-R-a_, =
(x) cm Pyov or v 2 yov o7 2 yov

=T, -T, =15-a7m 3)

Oy = Oy, + 0y ) = Oy =20 @ -
R - z@wvl = 0 2
b

asn = aywv ‘R a’ycovl : = ayu)vl = loacm (4)

a‘H = asn

1)=T,-0,2=1,95-100,, = T, =97,5

‘ = 240 —19? 450, =a,, =1m/s’
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