OYXIKH
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2018

EK®QNHXEIX @
OEMA A

21ic epotioeic A1-Ad va ypayete oT0 TETPAOIO 00.C TOV 0pLOUO
YPGULLO TTOV OVTIGTOLYEL OTH PPACH 1] OT010. COUTIANPDVEL CMOTTC,

EDOTNONG KOl OITAo. TO
sAl] TpoOTOON.

010 evbsio pe avtibeteg
VYKPOVOVTAL UETOTIKA KOl
NTEQ KOl TO GLGCOUATOLLOL
o

Al.  AvYo pkpd copato pe paleg m kol 4m, wov Kivouvv
KateLOUVOELG KOl TAXDTNTEC D) KOl Dy OVIIGTOLY
TAMUOTIKG. AV 1 YPOVIKT O1ApKELD TG KPOVONG &
OKWVNTOTOLEITAL, TOTE TOL VO GOUOTO TPV TNV KPOL

o) avtifeteg TayvTNTES

B)  ioegoppég
Y) avtifetec oppég
d) foeg KivnTkég evépyetec.

4

A2. Tolovtomg exteiel eEovayKoop
etvat Myo peyoddtepn amd v 1L
NV Ttepiodo Tov dieyéPTn, To TAETO

Movaodeg 5
1 O
OOVY)

GvTmon (€ Ti-euyvotnta. f Tov deyEpPTn va
OTNTA o\ TOOL TOAOVTOTN. AV gELOTTOCOVUE
NS TOAGN TMOONG.TOV TOAOVTOTY

o) TopapEVEL 6Tafepd
B) av&aveTol apykd Ké 10 ?,kowrd)\%s
Y) EAATTOVETOL OPYLKE-KO r(i QVZONVETA

d) EMATTOVETAL.

Movaodeg 5

A3.  Metoé&oy 600 cmus@m B evig THoV KOUATOG TTOv £)xel dnuovpyndei og Eva
YPOLLLKO eka pécomapepuParrovol cuvoiikd 6vo deopoi. Ta onueio 4 ko B

€xovv petald T

o) IvT0) ot lon pe 0
By o %ﬂ@ fonpern
Y) ) & pdaong ion pe w/4
0) aeopé.paong ion pe /2.

TO0 KLAVOPIKS doyeio tov oynuatog Ppioketatr evtog mediov PoapvTntag Le
on Poapdtrag g Ko TEPIEXEL vEPO TLKVOTNTOG p. To Vyog Tov vepol 610

to stvon H. Z10 onpueio 4, mov anéyel andctacn 4 and Tov mubuéva tov doyeiov, 1
POPOGTUTIKY TTieon ivan iom pe

Movaodeg 5

A4.

Teyvucn Enelepyacio: Keystone 1



AS.

Potp + pgh
Patp + pg(H-h)
pgh

pE(H=h).

Movadeg 5

Na. yopoxtnpicete TIC TPOTACEIS TOD 0KOLOVEQOV YpAPOVTOS 0TO TETPAOIO GO, OITAO.
ato ypauua mTov avitiotoiel o¢ kale mpotaon, ™ AéCH Xweto, ov n mpotacn eivai

B)

Y)

d)

1 d0YIKOVG UNOEVIGLLO

owoth, N ™ Aéén AdBog, ov n TpPoT o1 LovOdouéve
o) [lepiodog Ts evog Stag OVOUG. g gL 0 XpOVOG OVAUESH GE OVO

v ta ktipa. Ota

woovuyvoTNTeL € s
peyloTomoleit
Xe o @6%

amdcPeon

LeTAPa .
%;%Mn LE OEIKTES 1] YOVIOKT EMTAYXVVOT TOL AEMTOdElKTN elvan otabepn

1 S16popN TOL PUNOEVOG.
Movaodeg 5

3,

TEXYOVV UETOED TOLG amdotaon d =7. O1 myég TolovidvovTal Ympig apyLkn

@aom, Ue cLYVOTNTA f1, TAATOG TOAAVTOONG 4 Kol TTOPAYOLV KOLOTO LKOVE KOLOTOG
A1, OV dIdOVTOL GTNV EMPAVELD TOL VEPOL LLE GTAOEPT TOYVTNTA D.

Teyvucn Enelepyacio: Keystone 2



B2.

dy = 24 xa1 and v mqyn I, amdetaoy
2K elvar kéBeto oto KA.

i onueio evio
il. onueio amo6s
iii. onueio oy

a) No emdéEete TN 0OOT

&
Movadeg 6
To ceapidd tov
YOVIOKN %{n @ OgPévo 010" GKpo afapovg Un €KTATOV VAUATOG, TO OOl
®

Movadeg 2
B) No dikatoro

TEPVAEL TakOPLPO coAnva KA. 210 dkpo M Tov VAROTOG 0GKEITAL KOTAAANAN
dvvap note avtd vo Kivnoel yopig Tpip Sapécov Tov cowAve PEXPL N oKTival
TEPL oL ceaipdiov pdlac m va yivet KX = R/2.

r
/
/
/
/
/

O

R2 YF

_NV_ _ - -
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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 £ yia tn petokivnon tov ceaiptdiov palag m 6 L {co pe:

i Lok i, Zmo’ R i, 3 ’
2 3
a) No emié€ete T 6OGTH OTAVINGT).
g Movaodeg 2

Movaodeg 6

B) No d1kooAOyNGETE TNV ETAOYN COC.

1€ UAUo VoG HEYEAOL GOANVA
(0 emNEd0. XTOV COAVO PEEL UE
& amd to 17 mpog to 4. H oyéon

B3. O wwAwdpikog corqvag I'A tov oynquoatog
netafintig datopng ko Ppicketal o€ kot
otabepn Tapoyn WAVIKO VYPO TLKVOTNTOS
TOV EUPUOOY TOV EYKOPCIOV OOTOUMV- T nva oto onueion I” wor 4 glvan
Ar=2A4,. To pétpo g TaydTNTeC LE TN o Kwveiton to vypo oto onueio I gival
or. To onueia I” ko 4 am€yovv VYOUETPIKE Kotd A, dnwg paivetar oto oynuo. H

QAEPa Tov VYpoy mov eEépyetar emd. to otopo A mEeTEL o onueio K oty
TPOEKTOON TNG OPLOVTIOG el)eeiapxsrat A@paio I.

H anoot Z Anvekég) elvar ion pe 4h.
H dwpo ¢ AP peta&d tov onpeiov I ko 4 1cobtal pe

2
<§ i. 2p0 i. pu? i %
@mké&ma 1 6MOTH ATdVINGT.

3) No d1KaloAOYNGETE TNV ETAOYN COC.

Movadeg 7

Movaodeg 2

Teyvucn Enelepyacio: Keystone 4



OEMAT

TV ehaTnpimv GUVIEOVTAL TAL GOUATO. 71| kg.

eta&v. Toug Kot givent akivnta. Ta ehatpla Ppickovtal
¢ Pploxoyzdl o oo gvbeia.

. @% YN S 7OV EKTEUTEL GUVEXDS YO

éva GKPO TOVG GTEPEMUEVO GE OKAOVITO (" ko

Ta 600 cOpata apyKd sPamTovTot
GTO PVOLKO TOLG UNKOG Kol Ot AEOVE

NG ONUEWKAS FEKTNG NYNTIKAOV KOUATOV
A

Extpémovpe 10 copa m@z

Al = 0,4 m ko1 T0 aQYOLUE ) .

1GOPPOTHOG TOV GLYKP 1 FAOGTIKA

I''. No Unokoyi% YO TNG GLYXMOTINTOC 1 TOL YOV OV KAUTUYPAPEL 0 OEKTNG Alyo
06

TPV TNV 0G TNV AVTIGTOLYN GLXVOTNTA f2 OV KATAYPAPEL AUEGMOS LETH TNV
KpovoM.
Movaodeg 7

I'2. No Q&i& 6Tl TO CLOGCOUATOUO EKTEAEL OMAN OPUOVIKY TOAAVTOON He oTabepd
€ avn op4c D = 2k w1 vo vroloyicete 10 TAATOG TG TAALVTMOONG.
O 170

toc, ovumélovtag to shatnplo k;  katd
YUN TOL TO oMo 1) SEPYETOL Ao T OEom

Movadeg 6

. \oyioete 6g OGO YPOVO LETE TNV KPOVGT] 0 OEKTNG KATAYPAPEL Yo TPOTN
popd cuyvOTNTA 101 HE TN CLYXVOTNTO i TTOV EKTEUTEL 1) NYNTIKT TNYY.
Movaodeg 6

No vmoloyicete 10 pHETPO TOL UEYIGTOL PLOUOD UETAPOANG TNG OPUNG TOL
GUGGMOUATMOUUTOS KATH TN SIEPKELN TNG TOAAVTIWOCNG TOV.
Movadeg 6
Noa fswpnoete:

e 4Tl KATA TNV KPOVGT T0. VO CAOUATO OEV TUPALOPPDOVOVTOL

Teyvucn Enelepyacio: Keystone 5



e fetucm KotevOBuvon v kateLBVVOT KivIIGNG TOV GLGGOUATOUATOS AUECHS UETE TNV
Kpovo
apeAnTéeg TIc TPPES, TNV AVTIoTAOT TOL AP KOl TO XPOVO KPOOONC.
OTL 0 MYNTIKOG OEKTNG OEV KATAGTPEPETAL KAUTA TNV KPOLON.

Atveto 1 TadTNTO TOL YOV GTOV A€Pa.: vy = 340 m/s. @
OEMA A Q
Aemti opoyevig pafdoc OA4 pnkovg £ = 3m won pdloc M = 8&% aTaepd GUYKOANLLEVT

pe to éva axpo g O oto k€vipo opoyevovg dickov A my = 4kg war axtivog

o

R,=—m. To ovomuo tov 600 avTOV CONA dov—diockov) pmopel va

TEPIOTPEPETOL XOPIG TPIPEC MG Eva O YOP® 0md gTuhepd.op1lovTio dEova Tov dEPYETOL

amd 1o kévipo O o eival KAOeTog 6TO EMiMESO TOV 6

To péoov I' g paPoov OA &xer debel pe enToV 0p1lOVIIOL afopovg Kot pun
extatov vipatog ZI° (vijua (1)) pe dumhn tpoyo Kot 1 paPdoc oynuatilel yovia ¢ pe
NV TPoEKTacN Tov opllovtiov vipatog Z1 . H durh tpoyaiio amoteleitor amd dVo opoyeveig

GLYKOAMNUEVOLG Opoacovikohs diokovg pe aktives R kol 2R, 6mov R = 0,2 m kot 1 pomn|

adPAVELLS TNG MG TTPOG AEOVH TTOV SEPYE 0 KEVTPO il etvan kOeTOC 6TO £MIMEDO

‘Eva de0tepo Aemto, afapéc kot pun ektatd vAua (2), mov eival mopdAinko e KEKAUEVO
eminedo yoviag KAlong ¢, elval TOAMYUEVO TOAEG POPEG OE £VaL AETTTO OLWAGKL TOV ECMTEPLKOD
dioxov axtivag R g tpoyoiiog X kol 1o dALO TOL AKPO €ival TUMYUEVO GTNV TTEPLPEPELN.
evOg opoyevoig KuAivopov 2y nalac m = 30 kg kot axtivag R, OTmg QaiveTal 6TO GYNLLOL.

Teyvucn Enelepyacio: Keystone 6



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

Al.

A2.

A3.

A4.

Aivovtor:

No vrmoAoyicete T pom ASPAVEWG TOL GLGTHUOTOC TOV VO 3 papoov—
dloxov o¢ mpog tov dEova meproTpoeng O.

Movaoec 4
Tn ypovikn otrypn £ = 0 1o vipe ZI" mov cuvoéet ) pafdo ue poyario kOPeTal
Kot 0 KOAWIPOG apyilel va ektelel kKOAON Ywpig ohicOnc

No vroroyicete 0 puétpo oV pLOROY peTafoing g gp POPUNG TOL GLGTNUOTOG

TOV 0V0 COUATOV PAPOoV—diocKoOV MG TTPOG ToV A& ploTpoeng O ™ ypovikn
otiyun = 0.
Movadec 5
Noa vroloyloete TNV KvnTiKn EVEPYELNL TOV GUBTN ¢ Tov 000 copdtov papdov—
dioKov TN YPOVIKN GTIyUn Tov 1 pafdog yivs@opmpn Y0 TPDOTN GOPA LETA TO
Movadeg 5

KOWYLUO TOV VILLOITOC.
Na vrmoAoyicete v emtdyvvon Tov K%Zd@g K tov opoyevoig kvAivopov

(Lovddeg 8) kKabMC Kot TV TaydTNTO TOV KEVIPOL MALAC TOL KLAIVOpOL dTav £Xst

dtovooet dSlotTne. s = 2m 010 KEKAIUEVQ eminedo, (Lovadeg 3).
@ Movaodeg 11
o e

e 1 gmrdyvvon g Poapia

® 1 PO AOPAVELNG TO 4o dEova Tov dEPYETAL ATO TO KEVTIPO
1
pacog tov etvat am(ay = = My 1
e 1 pomn adpdv pAPdoL ¢ TPOT GEova oL dEPYETAL OTTd TO KEVTPO HAL0g
™mg eivar ic I _ = L ML
P12 N0
e 1 pomn| % TOV OLOYEVRVG KVAIVOpOV 2> ®¢ TTpog AEova Tov JEPYETUL 0T
. . oo | .
T0 K§ aCag Tov stvon ion pe 7, —mR

cm(kvAivdpov) = 2

8, ovvp =0,6
ver,  TTEPLOTPOPNG TOL OUOYEVOVS KLAIVOpov 2> mapopével GuvEXMDG
T10G 6€ OAN T O1dpKeLo TNG KivOoNg TOL

70 Viua dgv oAloBaivel 6Tov KOAVIPO Kol 6TV TPOYoAia
® 1 avtiotact tov aépa Bempeital apeintéa Yo OAo To GOLOTO

Teyvucn Enelepyacio: Keystone 7



AITANTHXEIX

OEMA A

Al. Zoomny

A2. oot o @
A3. Zoomn a

Ad. oot o Z@

AS. o) AdbBoc, B) Zwotd, v) Adbog, d) Zwotd, €) AdBog

OEMA B

B1. o) oot andvinon eivan 1 (1) onpeio svicxucgﬁ@

B fo=2-4

@p: cwotd eivat to 1) onpueio gvioyvong
(0) Zoot) amdvinon sivor n (iii)

(B) AAZ

—_—

L =Ly (a27) m~u-R=m-u'-R':m-u-R=m-u’-§:u'=2-u

Teyvikn EneEepyooio: Keystone



:_.m.3.uz
2
Opocv=w-R @
, 1 » 1 2 po 3
Apa WF=§-m'3'u =§'m'3‘a) ‘R :WF=§‘m-a)§

B3. o) Zoot) andvinon sivor n ().

B)

@ A0y 2200 =0, (2)
1 1

)2pl" _patm :_puz __pUl% +pgh
2 2
(2)

Pra =%p(v§ —U§)+pgh:%p(3v§)+pgh:>
3

= 8pry =2 v+ pgh ()

["a v kivnon pog otoreiddovg pnalag (Am)
Amd A — K kdver opilovtia forn.

Teyvikn EneEepyooio: Keystone



Apa h:%gt2:t= /%

g
X,y =0, t=>4h=v, /%:
g

, 16K’

4h

v _@:D“ ) =8hg =

g g

2.2 2 2
LG L SN S

he =" =g 2 &
Ané Ty (3) = %

3 ) )
APry =—pui+ p=-=—tp=2pu;

Apa cmcTo (1).

OEMAT
I'1. A = Al= 0,4m ywrti 0 chOpo Y®pPi a%ﬁ TaHTNTO.
To Z; ptdver o O.1. pe mxﬁr%
UIZUmax:a)'A: £'A@O,4:5'%
\ 7
v, =2m/s.
H xpovon eivar n?&
AAO
P apy. — P @
m, v, =( 2:2=4v_>v_=1m/s

m
210 @at\@oppler TPV KoL PETA TNV KPOLON 0 TapaTnpNTNG (SEKTNG)
OVET

QTTOLLOL
Hpu%oﬁon

.. 340-2 . 338
t %nxfs_ 20 7 T3a0

@md TNV Kpovon

_ Uy =V . _340-1 . 339

% v, : 340 . 340 :
Ap S 338

U

a_ —_—
£ 339
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2.0.
>F =0 (dev aokeiton kopio dvvoun yioti n @OM tavtileton pe ©.1.)

T.O. IF=-F, —F, =—k-Ax—k,-Ax=—(k +k,) Ax

Me D=k +k,

Apa XF=-D-x @

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

To ovooopdtoua Eekwvd va kweitor and ™ 6.1 usr'nax UE VEO KLKAIKN

ouXvVOTNTA: &
m':\/ D =\/ 2-k —\/130=5md/s ;E

m, +m,
Apo v, =0"-A'=1=5-A'=A"=0,2m

m, +m,

I'3. O dékmng Oa kataypaest fs dtav Oo eivon ok oTiypaia, OnAadn tov To
cvccoudtopa 0o Bpicketol 6 axpaieg TOAGVTOONC.

!

H 1n popd mov Oa Bpebei o axpaio BEom Oa £xel mepdoet ypdvog 1 KaBhg Eexivnoe

ord O.1. @

Teyvikh Eneéepyocio: Keystone 11



OEMA A

1

(
2
om(A) :EMK +M(—

2
2) +§mARi= @
! 2

Iy +lmARi =—-8-3+=4-==24+1=
3 2 3 2 4

=25 kgm’ i% ;>>

AL Lo =1 +I

1

A2.
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Tpoyaria: Ieprotpoikn| kivnon

z:T(1(2) = Icm(rpo;() a = TV ‘R= Icm "o

yov.1 yov.1 = Tv ' O’ 2 = 1’ 95 ’ aymv,l (1)

KvAwdpog: Metagpopikn| kivnon
X o=m-ay =w =T, =T, =m-a, =>mgnue-T, -T, =
=30-10-0,2-T_ -T,6=30-,, =240-T_-T,6 =30, (

cm

[Teprotpopikn: Q
>r,.=1_a =T -R-T -R=l-m-R2-a = T =*—-m-R-a, =
(x) cm  Pyov or v 7 yov v B yov

=T, -T,=15a,, 3)

aH = acm + aan(H) = aH = 2Otcm

Ay =y, -R Oy, -R @avm =
aH = agn; %
H=>T1,-0,2=195-10,, = T, =97,5N

(2)
€)

200-m
=a  =10a_ (4
0,2 YoV, cm ( )
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