APXH 1HY YEAIAAY

AIIOAYTHPIEX EZEETAXEIX I' TAZHX
HMEPHZXIOY TENIKOY AYKEIOY KAI MMANEAAAAIKEX
EZETAXEIZ I' TAZHEZ ENIAA (OMAAA B’)
TETAPTH 26 MAIOY 2010
EZETAZOMENO MAOHMA: ®YXIKH
OETIKHX KAI TEXNOAOTIKHE KATEYOYNXIHX
(KAI TON AYO KYKAQN)

YYNOAO ZEAIAQN: EZI (6)

OEMA A

2Ti¢c nuitedeic mpotaocesic Al-A4 va ypaypete oto TETPASLO
oac TOV aplBuo Tn¢ mMPOTaong kai OimAa TO ypAuua TOU
QVTIOTOLYEL 0T @pdon, N omola TN CUUTIANPWVEL CWOTA.

Al. Ye uia @Oilvovoa taldavrtwon othv omola 1n Svvaun
amoofeon¢ eival avaioyn TthHe TAYUVTHTAC TOU OCWUATOC, UE
TNV Tapodo ToU YpOovou

. 1) TEPLOSOGC UELWVETAL

B. n mepiodoc eivar otabepn.

Y. 10 mAdto¢ Sitatnpeitar otabepo.

8. n evépyeia tadlavtwong Statnpeltal otabep.

Movadeg 5

A2.Ta nAekTpouayvntikd Kouata
a. Stadidovtal o 6Aa ta vAika ue tnv (dla TayvTnta.
B. éyovv oto kevo TV (Sl cuyvoTnTa.
Y. Stadidovtal oto kevd ue tnv (dla tayvtnta.
8. elvat Staunkn.
Movadeg 5

A3.Metaé 600 Siadoyikwv SeoUuwWV OTACILUOV KUUATOC TA
onuela Tov EAXCTIKOVU UETOUV

. EYovv TO (610 TAATOC TAAAVTWONC.
B. éovv v (Sia paon.
Y. €ovv TV (Sia TayvTnTa TAAAVTWOongG.
8. elvat akivyta.
Movadsg 5
TEAQOXY 1HY AIIO 6 YEAIAEY




APXH 2HY YEAIAAY

A4 Atakpothua Snutovpyesitar kata Tty ovvOeon Svo amAwv
APUOVIKWV TAAAVTWOEWV Ol OTOL(EC TPAYUATOTOLOVVTAL
otnVv (dta StevOvvon kat yopw amo thv (dla Oéon tooppomiac,
OTav ot 600 TAAQVTWOELS EYOVV

. loa mAdtn kat (0e¢ oVYVOTNTEG.,

avioa TAATH KAl (0€¢ OUYVOTNTEG.

loa TAGTN Kl TaPATANOLEG CUYVOTNTE.

» =X WR

[oa TAATN KalL CUYVOTNTES €K TWV OMOlwV N Ula givat
moAdamAdola THG AAANG.

Movadeg 5

A5.Na ypayete ot0 TETPASIO 0a¢ TO Yypauua kabe mpotaonc
kat SimAa oe kdbBs ypauua th Aéén XwoTd, yia ™) ocwoth
npotaocn, kat ™ Aéén Aabog, yia th AavOaocuévn.

a. O Seilktng SitdaBAaong evoc vAtkov Oev eéaptdtal amo
TNV TayUTnTA TOV PWTOC 0TO UALKO QUTO.

B. Yta dkpa 1tng yopdng uiag ki@apag Snutovpyovvtal
TAVTA KOIALEC OTACIUOV KUUATOG.

Y. To @aivouevo tov ocUVTOVIOUOU TTAPATNPELTAL UOVO OE
eEQVayKaoUéVeg TAAQVTWOELC.

8. Ot aktive¢ X €xovv UIKPOTEPEG OUYVOTNTEG ATO TIC
OUXVOTNTEC TWV PASIOKUUATWV.

e. H pomn ({evyovg OSuvauewv elvar (Sta w¢ mpog
0ToLOONTTOTE oNUElo.

Movadeg 5

®OEMA B

B1. 2tnv eAeBepn emipaveia evos vypov 600 oUYYpoVES TNYES
APUOVIKWV KUUATWV EKTEAOUVV KATAKOPUPES TAAAVTWOELS UE
ovyvotnta [ kat OnuLovpyovv eykapola kvuata (Stov
nmAatove A. Eva onuelo X tn¢ EMIPAVELAC TOU UYPOU
Ttalavtwvetal €€ aitia¢ ¢ ovULoANG Twv 600 KUUATWV UE
nAdto¢ 2A. Av ot 600 mNyEC EKTEAEOOVV TAAAVTWON UE
ovyvotnta 2f kat pe to (6o mAdto¢ A, ToTE TO onueio X
Oa

a. Tarlavtwblel ue mAdatog 2A.
B. talavtwOel ue midrog 4A.

TEAOXY 2HY AIIO 6 JEAIAEY




APXH 3HY YEAIAAY

Y. mapauével akivnto.
Na emidééete ™ owot) anavinon (uovadeg 2).

Na Sikatodoyrioete v emidoyny oac (uovadeg 6).
Movadeg 8

B2. Adioxo¢ udalagc M eival OTEPEWUEVOC OTO TAVW AKPO
KATakopv@ov 16avikov eAatnplov otabepdac k, kat tooppomel
(onw¢ oto oyxnua). To dAlo dkpo Tovu gdatnpiov eival
OTEPEWUEVO OTO £5APOc.

m

2to0 O6loko TomoBetovuE Ywpl¢  aApyLKn
Taxyvtnta coua ualac m. To ovoTnua ekTeAE(
amAny apuovikn taiavtwon. H evépysia 1ng¢

Tarlavtwong elvat:
1

Q. m2g2
27k
1 22
B. Mg
2k
]
Y- e

E} 2

=
il;

Na emidé€ete Th owotn amavtnon (uovadeg 2).
Na ditkatodoynoete NV emidoyr oag (Uovadeg 6).
Movadeg 8

B3. Avo cwuata ue uales m;=2 kg kat m,=3 kg kiwoivtalL ywpls
Tplféc oto (6to optlovtio emimedo Kal 0 KAOETEC
OLevOvvoels ue TayvTNTES U1=4 m/s kalL v;=2 m/s (0mw¢ oTO
oxnMua) Kar cvykpoUvovtal TAACTIKA.

v,

sl s e
. G
Im, i

v,
l. m,

H KIvnTIKY €VEPYELA TOU OVOOWUATWUATOC Eivat:

TEAOXY 3HY AIIO 6 JEAIAEY




APXH 4AHY YEAIAAY

a 5]
B. 10]
y. 20]

Na emidééete ™ owot) anavinon (uovadeg 2).

Na ditkatodoynoete v emidoyr oag (uovadeg 7).

Movadeg 9
OEMA T
2T0 KUKAwUa Tov oxNuUatog divovtal: mnyn NAEKTPEYEPTLKIG
dvvaung E=5V undevikng eocwtePLKNG avTiOTAONS, TUKVWTHC
xXwpntikotntag C=810 ° F, mnvio Ue OVVTEAEGT) QUTETAY WY
L=2107 H. Apxikd o Siaxkdéming A; eivatr kAeloTdé¢ Kat o
dtakdmtng Az avolyTocg.

| -+
9
|
|
=

I'l. Na vrodoyioete Tt0 @optio Q TOV MUKVWT].
Movadsc 6
Avolyovue to Slakomtny A; kat TN Ypovikny otiyun t=0
kAelvovue 1o Stakdmtn Az. To kUkAwua LC apyilet va sktedel
AUELWTEG NAEKTPLKESG TAAAVTWOELC.
2. No vtodoyloete TV mEP(060 TWV NAEKTPLKWDV TAAAVTWOEWV.
Movadeg 6
I'3. Na ypayete tnv eéiocwon o€ ocuvaptnon Ue 1o Ypovo yla tnv
EVTAON TOU NAEKTPLKOU pPEVUATOC TOU OLAPPEEL TO
mnvio.
Movadec 6
4. Nao vmoldoyiocete TO NAEKTPIKO @OPTIO TOU TMUKVWTH TN
XPOVIKN)  OTIYUN Kata TNV omola 1 EVEPYELAX  TOU
payvntikov medlov oto mnvio €ival TPITAdoLA ATO THV
EVEPYELX TOU NAEKTPLKOV TESIOV OTOV MUKVWTH).
Movadeg 7

TEAOXY 4HXY AIIO 6 JEAIAEY




APXH 5HY YEAIAAY

OEMA A

Oélovue va UETPOOVUE TEIPAUATIKA TNV dAYVWOTH POTH
adpaveilag Siokov ualasc m=2 kg kat aktivac r=1 m. I'ta To okomo
auto a@nvovue tov O6ioko va Kulioet ywplc oAloOnon o€
KeKAluévo emimedo  ywviac <p=30ﬂ EeklvovTtac amd tnv
npepla. Atamiotwvovue 0tL o Sioko¢ Staviel ™V amooTaoh X=2
m o€ xpovo t=1 s.

Al.

A2,

Na vmodoyicete ™ pom) adpdavelac Tov w¢ mMPog Tov aéova
ToU SLEPYETAL AmO TO KEVTPO Uala¢ Tov kal eivat KaBetocg
0TO eMIMESO TOU.

Movadeg 7
ATO TNV KOpUPN TOU KEKALUEVOU EeMITESOU aPnHvovTal va
kvAioovv tavtoypova 6loko¢ kKat daktvAiog (Siag ualac M
kat (diac aktivac R. H pomn adpaveia¢ tov Oiokov

I 2

elvat I;=—MR «kat tov SaxktvAlov [;=MR w¢ mPO¢ TOUC
aéovec U dLEpyovtal amd ta kEVTpa ualag¢ TouG Kal
eival kabetol ota emimeda TOUC.
Na vmoloyicete molo amé Ta OCWUATA KIVEITAL HE TN
UEYAAUTEPN ETLTAYVVOT.

Movadec 4
Zuvdéovue ue kataiinio tpomo ta kévrpa ualac twv 600
OTEPEWY, OTTWC QALVETAL KAL OTO OXNUA, UE paf S0 aueAnTEacg
ualag, n omola Sev eumodilel TNV TEPLOTPOPY TOUG Kal SeV
aokel Tpiféc. To ovoThua KVAIETaL O0TO KEKALUEVO Eemimedo
xwplc va oAtoBaivel.

Aartihlog

Aloxog

TEAOXY 5HY AIIO 6 JEAIAEY




A3.

A4.

ol

o o

APXH 6HY YEAIAAY

Na vmoAoyloete 10 Adyo TwVv KIvNTIKOV evepyetwv Ki /K
omov K; n kwntikn evépyeia touv OSiokov kat K, n
KIVNTLKY €VEPYELX TOU SaKTUALOV.

Movadeg 6

Av nuala kabe otepeov elvat M=1,4 kg, va vmoloyioete
TI¢ dvvauelc mov ackel n pafdoc o kabe cwua.

MeTa@épete TO OxYNUa oT0 TETPASIO OAC Kal OXeSLAOTE
TIC L0 TAVW OVVAUEILC.

Na unv Xp1NoLUOTIOUGETE TO XAPTL MIALUETPE TOV
BplokeTalL 6TO TEAOG TOV TETPASiov.

1
Alvetai: g=10 m/s*, nu30'= _
2

Movadec 8

OAHTIEX T'IA TOYX EEETAZOMENOYX
2To0 TETPASIlo va ypAYeTE UOVOV TA TPOKATAPKTLIKA
(muepounvia, eéstalouevo uabnua, katevBuvvon). Na pnv
avTiypayete ta Oéuata oto TETPASIoO.
Na ypdypete TO OVOUATEMWVUUO 0AC OTO TAVW UEPOC TWV
PWTOAVTIYPAPWY, auéows HOALG oag¢ mapadobovv. Kapra
aAAN onuelwon dev emitpémeTal va ypaPete.
Kata v amoywpnon oa¢ va mapadwoete pall UE TO
TETPASLO KAL TA QWTOAVTIypapa.
Na amavTtioeTe 6TO TETPASLO 6xC 0€ OAa Ta Oéuara.
Na ypdypete TI¢ amavTiogl oa¢ POVO HE UTAE 1) pHOVO ME
HLaUPOo OTUVAO SLapkela¢ kat povov aveiltning peAdvnc.
Mmopeite va xpnoLyuomoloete WOAVLL puovo yia oxédia,
dtaypauuata Kat miVakeg.
KaBOe amavtnon emMOTNUOVIKE TEKUNPLWUEVY VAL ATTOSEKTY).
Arapkeia e€€taong: tpels (3) wpeg ueta tm Stavoun twv
QWTOAVTLYPAPWV.

Xpdévoc Svvartric aroydpnong: 10.00 ..
KAAH EINIITYXIA
TEAOYX MHNYMATOX

TEAOY 6HY AIIO 6 JEAIAEY




APXH 1HX SEAIAAY - T HMEPHXIQN

MMANEAAHNIEX EEETAXEIX I’ TAZHX
HMEPHXIOY IFENIKOY AYKEIOY KAI

I' TAZHX EIIAA (OMAAA B')

NMAPAXKEYH 20 MAIOY 2011
EZEETAZOMENO MAOHMA: ®YXIKH

OETIKHE KAI TEXNOAOTIKHY KATEYOYNXIHEX
(KAI TON AYO KYKAQN)
XYNOAO XIEAIAQN: EINTA (7)
®OEMA A

2TI¢ nuitedelc mpotaoceic Al-A4 va ypayete ot0 TETPASLO
oag¢ TovV aplBud tn¢ mpOoTaon¢ kat SlmAa TO YpAUUA TOU
QVTIOTOLYEL OTN PPAcN N omola TN CUUTTANPWVEL OWOTA.

Al. Ze pita pOivovoa tardvtwon, dmov n Svvaun mov avtitifetal
otn kivnon elvat t¢  pop@ns Favr =—bv, 0mov b OeTikij
oTafepd KalL v N TAYVTNTA TOU TAAQVTWTH,

a. otav avéavetar n otabBepa amdofeonce n meplodog
UELDOVETAL.

B. To mAdtoc Sdtatnpeital otabepd.

Y. n otabepa amoofeonc eéaprtatal and 10 OYNUA KAL TO
UEYEBOC TOVU AVTIKELUEVOV TOU KIVEITAL

8. n evépyeia tadlavtwong Statnpeltal otabep.
Movadeg 5
A2.Ye apuovik 0 nAektpouayvntiko kvua mov Stadidetal ue
Ta)(ﬁmrra , TO SLavvoua EVTaon¢ Tov NAEKTPLKOU TESLOV
elvai E Kal To SLavuoua EVTaon¢ 10V UayvntTikov mediov

eivar B.YOa toyvei: ;

a. E/B, E vy, B||u
B. E B, EDU BDU
Y. E||B,EDU @u
5. E||B,E||U,B||ur

Movadecg 5

TEAOXY 1HY AIIO 7 JEAIAEY




APXH 2HY SEAIAAY - T HMEPHXIQN

A3.Movoypwuatikny aktivofoAlad mpoomintel mWAdyia oOTn

SLAYWPLOTIKT) EMLPAVELX YUAALOV KAL AEPA TIPOEPYOUEVT ATIO

0 yvaAl. Kata éva uépo¢ avakddrtal kair Kata &Eva UEPOC

dtabAatal. Tote :

Q. N ywvia avakAaong ivar ueyalvtepn amo ™ ywvia
TPOCTITWOTC.

B. To unko¢ xkvuatoc TNG aktivofoliac oTOV Afpa
UELWVETAL.

Y. n ywvia StabBlaong eivar ueyaditepn amo 1 ywvia
TPOOTITWOTC.

8. n mpoominmtovoa, n SLaBAWUEV] KAl 1 AVAKAWUEVN
aktiva Sev Bpiokovtal oto (610 emimedo.

Movadecg 5

A4 .Mia nyntikng nnyn mAnoiadel ue otabepn TaYVTNTA TPOS EVAV
aKivnTo mapatnpnTy Kal EKTEUTEL N0 oUyxvoTHTAC fs Kal
unkovs kbuatog A. Tote o mapatnpntis avtilaufdvetar tov
jxo
Q. UE CUYVOTNTA ULKPOTEPN TNG fs.

B. ue ovyvotnta ion ue tmv fs.
Y. UE UNKOC KUUATOG ULKPOTEPO TOU A
8. ue unkog kvuatog (oo ue to A
Movadecg 5

A5.Na ypayete o100 TETPASI0 0a¢ TO Yypauua Kabe mpoTaong
kat Oimla oc kaBe ypauua t Aéén Xwotd, yia Th owoTh
npotaocn, kat ™ Aéén AaBog, yia th AavOaocuévn.

o Ta Staunkn kvuata Siadidovtal T060 OTA OTEPEX 00O
KalL oTa Vypd KAl Ta aépla.

B. XTi¢ NAEKTPIKES TAAQVTWOELIS TO QOPTIO TOV MUKVWTH

TAPAUEVEL OTABOEPO.

OpiLougvol padievepyol MUPNVEC EKTEUTOVY QAKTIVEC Y.

H pomn adpaveiag eivat dtavvouatiko uéyefog.

€ 2Ta OTAOLUAd KOUXTA UETAQPEPETAL EVEPYELX QATO TO
Eva onueio tov puéoov oto ailo.

&=

Movadecg 5
TEAQXY 2HXY AIIO 7 YEAIAEY




APXH 3HY SEAIAAY - T HMEPHXIQN

®OEMA B
B1. 400 Juota davika elathipia  kpEuovrar amd  O6UO

B2.

aklovnta onueila. 2ta KATw dakpa TwV EAQTHPLWV
6évovtar couata 2; ualag m; kat X, ualag¢ m; Katw
amo 1o ocwua X; dévovue upéow afapouv¢ viuatog aAlo
coua palag¢ m,; VW KATw amo 1o 2, owua palac m
(m1ﬂm 2), OTWGS QAVETAL OTO XN UQ.

Ll m, L, ny

[] m, ] m,
Apyxika Tta oouata eivar akivnta. Kamoia otiyun
KOfovue ta vijuata kalL tTa couata X; kar X, apyi{ovv va
Talavtwvovtal. Av 1n evépysia TNG TAAAVTWONG TOU X
civat E; kat tov 2, sivat E;, TOTE:

E1 E1 szz E1
o g [ M B. y. U1
m1 EZ m12 EZ

Na emiAééete Th owotn anavthon (uovadec 2)

Na éikatodoyrjoete v emidoyn oag (Uovadeg 6)

Movadec 8
Hyntikn nnyn exkméumet rjyo otabepng ovyvotntag f. Me uila
devTEPN NYNTIKY TNy} OSNULOVPYOUUE TavTOYpova NHxo, Th
ovyvotnta TOov omolov upetafaAlovue. Xe aqutnv 1N
dtadikaocia  Snuiovpyovvtatr Siakpotniuata (dlag
ovxvoTnTag yia 6U0 OSLAPOPETIKES OUYVOTNTES fi1, fa2 TNC
6e0TEPNS TNYTIS.

TEAOXY 3HY AIIO 7 JEAIAEY




APXH 4HY SEAIAAY - T HMEPHXIQN

H tiun tng f elvat:
fluf

a. 2 B.
2 f1 f2 2

Na emiAé€ete T aa)cgrﬁ armavtnon (uovadec 2)

f,f, £, 0 f)
Y-

Na éikatodoyrjoste v emidoyn oag (Hovadeg 6)
Movadec 8

B3. 4vo ocwuatra, 1o A ue uala m; kat 1o B ue uala m; civai
SLlapkw¢ o€ emapn Kat Kivouvtar o€ Aglo optl{ovtio emimedo
pus tnv  (ta  tayvtnta v. Ta oduata ovykpovovtal
kevtpika pe ooua I' pdlag¢ 4m; , to omolo apyikd sivai
akl(vnto.

A B I

v

e

Meta thv kpovon 10 A otauatda, eve) 10 B koAdael oto I kat
TO CVOOWUATWUX QUTO Kiveltar ue taxvtnta v/3. Tote Ba

LOYUEL:
m1 m 1 m,
a._DZ B.—ID— Y- |
mp mp 2 m; 1

Na emidééete Th owoth anavtnon (uovadec 2)

Na Sikatodoyrjoete tnv emidoyn oag (povadec 7)
Movadec 9

OEMA T

2TV Eempavela €vOos vypov Tmov npeuel, Ppilokovrar 6vo
ovyxpoves onuetakéc nnyec Il; kat I, mov dnuitovpyovv otnv
EMLPAVELX TOV VYPOU EYKAPOLA APUOVIKX KUUATA (00U TAATOUC.
Ot mnyég¢ apyxilovv va talavtdvovtal Tn xpoviky oTiypn to =0
Eexvavtag amo ) 8éon Looppomiag TOVS KaL KIVOUUEVES TTPOC TNV
(Stad katevBuvon, tnv omola Bewpovue Oetiky. H ypovikn
eflowon NS TAAQVTWONG €vO¢ onueiov M, mov fploketal otn
ueookaBeto TOoU €VOUYpAUUOV TUNUATOC

TEAOXY 4HXY AIIO 7 JEAIAEY




APXH sHY SEAIAAY - T HMEPHXIQN

I1;I1;, puetad ™ ovuPfoAn twv kvuatwv oivetar oto Sl amd 1N
oxéon:

yu=0,2nu2m(5t-10).
H tayvtnta O6tddoong Twv KUUATWV OTNV ETLPAVELX TOU

vypoU eivat v=2 m/s. Eotw 0 10 uEoo TOU &EVOVYpauuov
tunuatog I;I1; kat d=1m n andotaon UETAEV TWV THYWV.

Na Bpeite:
1. Tnv amdéotaon MIl;.
Movadeg 5
2. Tn Stapopa @aon¢ twv TaAavtwoewv TwVv ohueiwv 0 kat
M.
Movadec 6

3. [Iooca onueiad tov  evOUypauuov  tunuatog¢ IIi1I;
TAAQVTWVOVTAL UE UEYLOTO TAATOC.
Movadeg 7
4. Na oxedlaoeTE ™ YPaPLKT TapaocTaAch ¢
AQmoUaKpVVoNg¢ TOov onuelov M o0& ovvaptnon UE TOV
Xpovo t yla OﬁtDZ,S S.
N XpPNOGLUOTOMNGETE TO MALUETPE XAPTL 6TO TEAOG TOV
TeTpadiov.
Movadeg 7

OEMA A

ABapric pafdoc unkovg 3d (d=1m) umopel va oTpépeTal yupw
amo opt{ovtio aéova, mov eival KaBeTo¢ 0 AQUTNV Kal SLEPYETAL
amd 1o 0. Xto dkpo A mov PBploketal o andotaocn 2d and to O
vmapyet onuetaky) upala ma=1 kg kat oto onuegio I, mov
Ppioketal os andotaon d and to O éyovue emiong onuetaxn pala
mr=6 kg. Xto daAdo dxpo 1tn¢ paféov, oto onusio B, sivai
avapthuévn tpoyaiia ualac M=4 kg ano tnv omoia kpéuovtat ot
ualec m;=2 kg, my=m3=1 kg. H tpoxaiia umopel va
TEPLOTPEPETAL YUpw amd aéova O’

Al. Amodeiéte 0TI TO oVoTHUQ tooppoTel ue Ty pafdo otnv
opt{ovtia B<an.
Movadec 4

TEAOXY S5HXY AIIO 7 JEAIAEY




APXH 6HX SEAIAAY - T HMEPHXIQN

KéBovue to O'B, mov ouvdést tnv tpoyaiia ue th paBsdo
oto onueio B.

. F
[ ] , ff
] f f
1 F f
1 ‘.\" !
A
A d I d y ;f d B
. . P 3!’
mh mI' f‘r fﬁ O
7 P
;"; f&"': M
/ 30
/ '
f :
;oo :
/ '
f !.f ] m] ml
f ; L]
@ i

m,;

@

. Bpeite 1™y ywviakn emitayvvon tng pafdov, otav auti
oxnuati{et yovia 30° ue tnv katakopuveo.
Movadeg 7

Otav n onuetakn puala ma @ETAVEL OTO KATWTATO ONUELO,
ovykpoVeTal mAaoTikd pe akivntn onueiakny uala ms=5 kg.
. Bpeite ™y ypauuikn taxvtnta tov onueiov A auéowc UETA TN
Kkpovon.

Movadeg 6
Xmnv apyitkn Siataén, otav n tpoxalia UE TA@ OoWUATA
elvat Seuévn oto B, k0Bovue to vijua mov ovvdéel uetav
TOUGC TAX COUATA Mz KAL M3 KAl QVTIKAOIOTOUUE TNV Ma UE
uala m.

TEAOXY 6HX AIIO 7 JEAIAEY




APXH 7HX SEAIAAY - T HMEPHXIQN

A4. [16on mpeémet va eivat n uala m, wote N pafdoc va Statnproet

> W

Now

TNV ooppoTia THG KATA TN OLAPKELX TEPLOTPOPNC TNG
Tpoyadiag;
Movadeg 8

Ta vijuata elvatr afapn, tpifésc otovs aéoves SV vmdpPYOLV
Kat To viiua v oAtoBaivel otn tpoyalia.

Alvetar: g=10 m/s?, r;,u30ﬂ=1/2, pomn adpaveiag TNG

Tpoyaiiag¢ w¢ mpog afova mov SLEPYETAL ATO TO KEVTPO THG
I=MR?/2.

OAHTIEE (yia Tovg e€etalopuévoug)
2TO TETPASIO VA YPpAYETE UOVO TA TPOKATAPKTIKA (nuepounvia,
eetalouevo upabnua). Na punv_avtiypalete ta Oéuata oto
TETPASLO0.
Na ypaypete TO OVOUATEMWVUUO 0OAC OTO TAVW UEPOG TwWV
PWTOAVTIYPAPWV aAUEowS UOALS oa¢ TmapadoBolv. AEV EMITPEMETAL VA
ypayete kauid dAAn onucsiwon. Katd tnv amoxwpnon oag va
TapadwoeTe uall pe To TETPASIO KAl TA WTOAVTIypapa.
Na amavtijoete 6TO TETPABLO 6ag oe 6Aa ta Oéuarta.
Na ypaypete TI¢ amavTtoels oa¢ NOVO e UTAE 1) LOVO UE Halipo oTUAO.
MmopeiTe va YpnoLUOTOLOETE UOAVSL UOVO Yia oxESLa, SLaypAUUATA
Kal TIVaKEC.
Na ypnotuomotoete 10 Yapti WIAUETPE 0TO TEAOG ToU TeTpadiov.
KaBe amavtnon emOTNUOVIKA TEKUNPLWOUEVN Elval amodeKT.
Aiapkeia  e€€taong: Tpelc (3) wpegc upeta Tt  dlavoun  Twv
PWTOAVTLYPAPWV.
Xpovocg Svvatn¢ amoyxwpnong: 10.30 m.u.

KAAH ENITYXIA
TEAOX MHNYMATOX

TEAOXY 7THY AIIO 7 JEAIAEY




APXH 1HX SEAIAAY - T HMEPHXIQN

IMANEAAHNIEE EZETAXZEIZ I’ TAZHE
HMEPHZIOY IENIKOY AYKEIOY KAI EITAA (OMAAA B')
MAPAXKEYH 25 MAIOY 2012

EEETAZOMENO MAOHMA: ®YXIKH
OETIKHX KAI TEXNOAOTIKHYX KATEYOYNXHZX
(KAI TQON AYO KYKAQN)

YXYNOAO XEAIAQN: EINITA (7)

OEMA A

2Ti¢ nuitedelc mpotaoceic Al-A4 va ypaypete ot10 TETPASLO
oca¢ TOV aplBuo Ttn¢ mpOoTaong kat OimAa TO ypauua Tmov
QVTIOTOLYEL OTN @PAcn N omola TN CUUTTANPWVEL OWOTA.
Al. Kata 1 Sidpkeia piag eEavaykaouevns tTalavtwong
Q. EYOVUE TAVTA CUVTOVIOUO
B. n ouvyvotnta tailavrwong dev efaptatar amoé 1N
ovxvotTnTa tn¢ dieyeipovoag dSVvaung
Y. yia eSouévny ovyvoTnTa TOU SLEYEPTN TO MAXTOC THG
TAAAVTWONG TAPAUEVEL OTAOEPD
8. n evépysia TmOU TPOOPEPETAL OTO OCWUA  OEV
avtiotabuilel TiIC amwAglec.
Movadecg 5

A2.H tayvtnta dtaddoong €voc apuovikol KOuatoc¢ eéaptatal amo
Q. T1) CUYVOTNTA TOU KUUATOC
B. tic 1616TNnTEC TOV UECOV SLtadoong
Y. TO TAATOC TOU KUUATOC
8. v Tayvtnta TaAlavtwong Twv Hoplwv TOU UEOOU
dtadoonc.
Movadsg 5

A3.Ye kUkdlwua LC mov ekteAel QUElWTEGC NAEKTPLKES
TAAQVTWOELS 1 0ALKY] eVEépyela elval
Q. avaAoyn Tov QOpPTIOV TOU MUKVWT]
B. avdroyn tov nu?( /LC¢t)
Y. otafepn
8. avdldoyn tn¢ Evraong Tov pEVUATOC.
Movadeg 5

TEAOXY 1HY AIIO 7 JEAIAEY




APXH 2HY SEAIAAY - T HMEPHXIQN

A4.X10 @doua th¢ nNAeKTpOUAYVNTIKNG akTivoBoAdlag
. 0L akKTiveg X Exovv UEYAAUVTEPO UNKOC KUUATOG A0 TA
padlokvuata katL UEYAAUTEPN OUYVOTHTA ATO TO
vrépvlpo
B. T0 €pvBpo Pwc €xel UEYAAUVTEPO UNKOC KUUATOC QATO TO
TPACIVO QWS Kal UEYAAUTEPN OUYVOTHTA QMO TIG
aktivec X
Y. Ta ULKPOKUUATA EYOVV ULKPOTEPO UNKOC KUUATOC QATO T
PASLOKUUATA KAL ULKPOTEPN CUYVOTNTA ATTO TO UTTEPLWOES
8. To mopToKkaAl Qwc €xel ULKPOTEPO UNKOG KUUATOC QTO
TI¢ aktivec X Kal UEYaAAVTEPN OUVYVOTNTA ATMO TO
UTTEPLWOEG.
Movadeg 5

A5.Na ypayete ot0 TETPASIO oa¢ TO ypauua kabe mpdtaonc
kat Oimla oc kaOe ypauua ™ Aéén Xwotd, yia Th owoTh
npotaocn, kat ™ Aéén AaBog, yia th AavOaocuévn.

a. Baotlduevor oto @atvousvo Doppler umopovue va
Byalovue cvumepdouata yia tThy TayUTNTA EVOGC AOTPOV
oe oxéon ue ™ I'n.
B. 2tnv mep(MTWon TWV NAEKTPLIKWYV TAAQAVTWOEWV 0 KUPLOG
Adyo¢ amooPBeong elvat n wutkn avtiotaon.
Y. O pvOuog¢ upetafoldrnc TNG OTPOPOPUNC UETPLETAL OE
2
kgm_ .
S
8. Y& oTEPED oWuUa TOV EKTEAEL OTPOPLKN Kivnon kai To
UETPO TNGC YWVIAKNG TOU Tayutnta¢ auéavetal, TA
dtaviouata tnG ywviakne TayUTNTaA¢ KAl THG YWVIAKIC
EMITAYVVONG Elval avTippoTna.
€. Htavtdypovn dtadoon §V0 1] TEPLOCOTEPWY KUUATWY OTNV
(Ol mepLoxn €vog EAXGTIKOU UETOU ovoualeTatl cvUSoAT.
Movadeg 5

TEAOXY 2HXY AIIO 7 JEAIAEY




APXH 3HY SEAIAAY - T HMEPHXIQN

®OEMA B

B1. Aktiva puovoxpwuatikov @wtog, TPOEPXOUEVN QATTO TNy TTOU
Bpioketar uéoa oto vepod, MPOOTIMTEL OTN SLAYWPLOTLKY
EMLPAVELA VEPOU - aépa VIO ywvia (on ue tnv Kpioiun. Xtnv
EMLPAVELA TOV VEPOU plYVOUUE OTPpWUX AadLoU To oToio SeV
aQvaulyvuoeTaL  UE  TO
VEPO, ExEL TUKVOTNTQ
ULKPOTEPN QATO TO VEPO
kat Oelktn OLdBlaoncg
ueyadvotepo  amdé 1O
deixktn OSidBAlaonc Tov
vEPOU.

agpag

Tote n axktiva
. Oa €&€ABeL oToV aépa
B. O vmootel oAk avakAaon
Y. O kwvnBel mapaiinia  mpog¢ TN SLAXWPLOTIKN
EMLpavela  Aadiov - aépa.
Na emiAééete T owotn mpotaon (Hovadeg 2).
Na éikatodoynjoete v emidoyn oag (Uovadec 6).
Movadec 8
B2.XYe ypauuiko eAlaotiko upéoco, kata Unko¢ tov nuiaéova
Ox, Snutovpyeital otaoiuo Koua e kKolAla otn Béon x=0.
Avo onueia K kat A tov egdaotTikov uEoov fplokovtal
aplotepa kat Oeéia Tov TPpwIov Oeouol, UETA TNn Ofon

A
x=0, o¢ amootaocelg — Kat _ aAmo auvtov avTiloTolxaq,

6 12
0mov A TO UNKOC KUUATOC TWV KUUATWV TOU SHULOVPYOUV
v

TO oTdoluo kvua. O A0yo¢ TwVv UEYIOTWV TAYUTHTWYV U_K

A

TWV CHUELWYV QUTWV e[vcu:1
Q. 3":_ B' g Y- 3

Na emidééete T owoth) mpotaon (Uovadeg 2).
Na éikatodoyrjoete v emidoyn oag (Uovadeg 6).
Movadec 8

TEAOXY 3HY AIIO 7 JEAIAEY




APXH 4HY SEAIAAY - T HMEPHXIQN

B3. Avdueoa oe dvo mapaiinlovg toiyovg Al kat BA, vmapyet
Aglo opildvtio 6dmebo. Ta svOVypauua tuiuata AB kat I'A eival
kaOsta otovg tolyovs. Zpalpa X1 kiveltal tavw oto Sdmebo, ue
otabepn TaYVTNTA, UETPOV U, TAPAAANAN O0TOUC TOiYOUG, Kal
KaAvmtelr ™) Stabpoun amo 1o AB uéypt

To0 I'A og xpovo t; 2tn ovvéxeia devtepn opaipa X, mov Exel
TAYVTNTA UETPOV U CUYKPOVETAL EAXCTIKA UE TOV €VA TOiYo UTO
ywvia ¢=60° kai, Votepa ano StadoyikéC EAXCTIKEC KPOVOELG UE
TOU¢ Tolyovg, kaAvmtel Ty Stadpouny amé to AB uéxpt to I'A o€
Xpovo tz. Ou opalpes ekTEAOVV UOVO pstagoptkly kivnon.

A r
z U
Y

2 :

|

Z&U i

| |

t i

6 ), |
Téte OB .. A
a. t2= 2t B. t2= 4t Y. t2=8t;

Na emidééete Th owoth mpotaon (uovadeg 2).
Na dikatodoyrjoete tnv emidoyn oag (uovadec 7).

Alvovtar: que0° | ,ﬁ cuv60" ||

2 2
Movadeg 9

®@EMA T . %
Ouoyevic kat toomayxnc o6okoc (0A), i
pualac M=6 kg kat unxovc €=0,3 m, L '
umopel va otpépetal ywpis tpLtféc oe /
Katakopv@o  emimedo  yuvpw  amd W ;
opt{ovtio aéova MOV TEPVA QMO TO ’
&va akpo tn¢ 0. XT0 dAdo TNng akpo A ,
UTTAPYEL OTl\Tswuévn ULKkpn ocpaipa A St

padag mi| . m F
2

TEAOXY 4HXY AIIO 7 JEAIAEY




APXH sHY SEAIAAY - T HMEPHXIQN

I'l. Bpeite Thv poml) adpAvELAG TOV OCUOTHUATOC GOKOU-
opailpac w¢ mpo¢ Tov afova TEPLOTPOPNC TOU.
Movadeg 6

Aokovue oto akpo A Svvaun, octabepov uétpov F 12()U
mToU €lval ovveEYws KabBetn otn 60KO, OMwWC @AIVETAL OTO
oxnua.

I'2. Bpeite to €pyo tn¢ dvvaunc Fxatda tnv mepitotpopn tov
ovoTNHUATOC UEYPL TNV opt{OvTia BEon TNG.
Movadeg 6
I'3. Bpeite ™V ywviak) TayVtnta TOU OUVOTHUATOG OOKOU-
ocpailpac otnv optl{ovtia O&on.
Movadec 6

Emavagpépovuetoociotnua O6okoU-cQaipas otnv  apyilki
katakopven 6Oéon Tov. Aokovue oto dakpo A Svvaun,
otabepot uétpov F 130 ¥ D, oV elvalL ovVEXWS KaBeTn otn
d60KO.

I'4. Bpeite Tn ywvia mov oxynuatilet n 60KOC UE THV KATAKOPU PO
TN OTLYUN) TTOV 1) KIVNTLKY) TNG EVEPYELX YIVETAL UEYLOTN.
Movadeg 7

, m
Aivovtat: g 10

» pomn adpaveiag opoyevovs Sokov ualag
S

M kat unkovg ¥, w¢ mpo¢ aéova mov SLEPYETAL ATO TO KEVTIPO

pualag tnc kat elvar kabetos oe avtiv  Iem || My ?
12

0 3 1
N0 lowv30 7| ~, nu30° ||ovv6e0 %] .
2 2

TEAOXY S5HXY AIIO 7 JEAIAEY




APXH 6HX SEAIAAY - T HMEPHXIQN

OEMA A

Agio  kexkAiuévo  emimedo
Exel ywvia kAlong @=30°.
Jta onuela A kat B
OTEPEWVOVUE TA akpa OU0

PEYY kfli—‘%” N/m  wdi”

akpa TWV
elatnpiwv, 6évovue ocwua
27, pdlac m;=2 kg kar t0
kpataue otn Oon omov TA
eEAaTNpla €yovv TO QPUOLKO
TOUG UNKOG (OTTw¢ QalveTal oTo oxnua).
Tn xpovikn otiyun ty=0 a@nvovue to cwua X; eEAcvBepo.

Al. Na amodeiéete 0Tt 10 owua X1 ektedel amAny apuoviki

Tarlavtwon.
Movadecg 5

A2. Na ypayete ™) oyxéon mov OSiveL TNV amoudKkpvvon TOU
cwuatog X; and tn Oéon tooppomiag TOV 0 CVVAPTNON UE TO
xpovo. Na Oswpnoete BTk Qopa Th @opa amo 10 A Tpo¢ To
B.

Movadeg 7

Kdmota xpovikn) otiyun mov 1o ocwpa X1 fploketal otnv apyikin
Tov Ofon, TomoBstovus mdvw tov (Ywplc apyikn taxyvtnta) éva
ardo ocwua X uikpwv Staotacewv ualac

mz=6 kg. To cwua X; dev oAtocBalvel mavw oto cwua X; Adyw
™¢ TpLBN¢ mov OSéxetat amdé auvtd. To ocvotnua tTwv 6V0
OWUATWY KAVEL ATTAN) APUOVIKY] TAAAVTWON.

A3. Na fpeite ™y otabepa emava@opas TN¢ TAAAVTWONG TOU

oCWUATOC 22.
Movadeg 6

TEAOXY 6HX AIIO 7 JEAIAEY




APXH 7HX SEAIAAY - T HMEPHXIQN

A4. Na fpeite 1OV €AA)YLOTO OUVTEAEOTH) O0PLAKNG OTATLKIC

TPLP1i¢ MoV TMPEmEL va vmdpxEl UETAED TwV CwUATWV X;
KaL X; WOTE TO 221 va unv oitafaivel arsna)(éan Ue 10 X1
Alvovtat: nu300u , cmv30(m N gﬂlo

2 2 s2

Movadeg 7

OAHTIEE (yix Tovg e€eTalopévoug)
2TO TETPASIO va YpAWYeTE UOVO TA TPOKATAPKTIKA (NuEpounvia,
géetalouevo udbnua). Noa unv avriypaPete ta Oéuata oto
TETPASILO.

. Naypayete T0 OVOUATETWVUUO OAC OTO TAVW UEPOS TWV

QWTOAVTIYPAPWV auéow¢ UOALS oa¢ mapadoBovv. AEV EMITPEMETAL
va YPpAYETE Kauid dAAn onusiwon. Katd tnv amoywpnon ocag¢ va
TaApadwWoeTe Uall Ue To TETPASLIO KAL TA WTOAVTIypapa.

Na amavtioste 6TO TETPASLO o0ag oc dAa Ta féuara.

Na ypdypete TI¢ amavTiosl¢ oa¢ POVO Ue UTAE 1] HOVO UE UAUPO
O0TUAO. Mmopeite va ypnoiuomotoete HoAvfL uovo yia oxédla,
dtaypauuata kat mIVAKEC.

Na un xypnolUoToLOETE YAPTI UIALUETPE.

KabBe amavtinon tekunplwuévn elvar amodeKT).

Arapkela eE€taong: Tpels (3) wpeg ueta ™ Stavoun Twv
PWTOAVTLYPAPWYV.

Xpovog Svvatn¢ amoxwpnong: 10.00 m.u.

KAAH ENITYXIA
TEAOX MHNYMATOX

TEAOXY 7THY AIIO 7 JEAIAEY




APXH 1HX YEAIAAY - I'" HMEPHXYIQN

NMANEAAAAIKEZ EZETAZEIZ
" TA=ZHZ HMEPHZIOY N'ENIKOY AYKEIOY KAI EMNAA (OMAAA BY)
TETAPTH 22 MAIOY 2013
EZETAZOMENO MAOGHMA: ®YZIKH
OETIKHZ KAI TEXNOAOINKHZ KATEYOYNZHZ (KAI TON AYO KYKAQN)
2YNOAO ZEAIAQN: E=I (6)

Oéua A
211 epwrhoeic A1-A4 va ypdawere oro TETPGOIO6 0ag TOV aplBud T1n¢

Epwrtnong kair  OimAa 10 ypduua mTOU aVvTIOTOIXEI OTn  @pPAaocn, n ormoia

CUUTTANPWVEI OWOTA TNV NUITEAR TTpoTAON.

A1. TllepinoAiké akoAouBei autokivnto nou €xelL napafidoel To Oplo TaxUTNTAG.
Ta OUo auTokivnTa KlvoUvTal HE (0eg TOXUTNTEG. AV n OelpAva Tou
NEPLNOALKOU eknEpnel nAxo ouxvétntag fs, 1déTE, n ouxvoétnta fa nou
avTiIAapBavetal o odnydg Tou AAAOU QUTOKLVATOU egivatl:

a) fa=2fs

3
fa= fs
B) -
Y) fa="fs
0) fa=0

Movdadeg 5

A2. AwkpdéTnpa dnuioupyeitat and TR ouvBeon OUO aANAWV  APHOVIKWV
TaAaviwoewyv dlag dlevBuvong, pe idlo NAGTOG, yUpw and Tnv dla B€on
loopponiag, 6Tav oL TAAAVTWOELG AUTEG €XOUV:

a) (oeg ouxvoTnTEeG Kal idla @aon

B) ioeg ouxvoTnTeGg Kal dta@opd @daong E
2

Y) napanAfoleEG OUXVOTNTEG
0) ioeg ouxvoTNTEG KAl dla@opd @daong n.
Movadeg 5

A3. g upla pnxavikp TaAdvtwon TnNG onoiag To NAATOG @BOivel XPOoVIKA wg
A=A, e M, onou Ay givalt To apxiké nAdtog tTng TaAdvtwong kat A eival
ula BTk otabepd, woxuel OTL:

a) oL pewwoelg Tou NAdToug o KABe nepiodo gival oTaBEPEG

B) n duvaun avtiotaong eivat Favr=-b u2, 6nou b €ivalt n otabepd
andéofeong Kat U N TaxUTNTA TOU CWHATOC NOU TAAAVTWVETAL

Y) n nepiodog¢ T TNG TAAAVTIWONG MEWWVETAL HUE TO XPOVO Yia MHIKPNA TIUA
NG otabepdg andoPfeong b

0) n duvaun avtiotaong €ivat Favt=- b u, énou b eivat n otabepad
andéofeong KAt U N TAXUTNTA TOU CWHATOG NOU TAAAVTWVETAL.

Movdadeg 5

A4. Katd tn 01ddoon nNAEKTPOPAYVNTIKOU KUUOTOG OTO KEVO, 0O HeEYAAn
anéotacn and Tnv nnyn, Loxuel oTL:

TEAOXY 1HY AIIO 6 JEAIAEY




APXH 2HX YEAIAAY - I'" HMEPHXYIQN

a) otn 8€on nou n évtaon E tou nAektplkoU nediou €ival pndev, n
¢vraon B tou payvnTikou nediou gival pEYLOTN

B) Ta dlavuopaTa Twv evtdoewv E Tou nAekTplkou kat B Tou payvnTikou
nediou gival napdAAnAa PeETAEU TOUG

Y) To dldvuopa TnNG €vrtaong E tou nAekTplkoU nediou gival KABETO 0TN
dlevBuvaon d1ddoong Tou NAEKTPOUAYVNTIKOU KUUOTOG

o) To dlAvuopa TNG €vrtaong B tou payvntikou nediou eivat napdAAnAio
otn dlevBuvon d61adoonG TOU NAEKTPOUAYVNTIKOU KUUOATOG.

Movadeg 5
A5. Na xapakrnpioere 1IC TPOTACEIC TTOU aKOAouBoUv, ypdeovrac oro TETpddio
oag, OimAa OTO ypauua T1OoU avTioToIxEl o€ KGOBs mporaon, 1n Aéén Zworo,
av n mpdoraon civar ocwaorn, N ™ Aéén AdBog, av n mporacn @ Eivai
AavBaouévn.
a) TO 0lov TNG OTpaTOOPALPAG anoppoPd Katd KUplo AdGyo Tnv
enikivouvn uneplwdn aktivoBoAia.
B) 2€ Ml anAf appoVviK TAAGVTWONR augaveTal To HETPO TNG TAXUTNTAG
TOU OWMOTOG NOU TOAAVTWVETAL KABWG aUuEAvVETAlL TO HETPO TNG
duvapng enava@opdg.
y) Katd tn d1adoon Hnxavikou KUMOTOG HETAQEPETAL OppA and €va
onueio Tou HEOOU OTO AAAO.
0) 2€ OTEPEO CWHA OQALPLKOU OXAMATOG Nou OTPEQPETAL MPE OTABEPA
YWVIAKA TaxuTtnTta yupw and dagova OlepXOpevo and TO KEVIPO TOU
loxuel navrta ZF = 0.
€) 'Ekkevtpn ovopdletalr n kpouon KATA ThV onoia oL TaAXUTNTEG TwvV
KEVIpwY palag Twv OU0 OWHATWY Mou ouykpouovTal eival
NnapAdAANAEG aAAG PN CUYYPOAUULKEG.
Movdadeg 5
Oépa B
B1. 2TO KUKAWHA TOU OXAMATOG O NUKVWTAG
xwpntikétTnTag C = 20x10°% F gival @opTiopévog L
oe tdon Ve = 20 V kat Tto 10avikdé nnvio €xel R
VTEA ) n 16 L= [
OUVTEAECTA AUTENAYWYNG o 1105 H.
Tn XPOVIKA oTiyun to = 0 kKAeivoupe TO
dwakéntn O6. Kdanowa HPETAYEVEOTEPN XPOVIKN 5 C
OTWYUA t 1, TO @opTio TOU nNUKVWTA €ivat pundév & / Il
Kal n €vrtaon Tou peUMOTOG nou Olappéel  TO I

nnvio €ivat 6 A. And ™ OTIyHn to €wg TN OTLYUA

t1n OUVOAIKN e€VvEPYELD TNG NAEKTPLKAG TAAAVTWONG MHEWWONKE KATA:
i) 1x10°J

i) 2x 103 J

i) 4 x103%J

a) Na entAéEeTe TN OCwOTH andvtnaon.

. . . Movadeg 2
B) Na dikaloAoyHoeTE TNV andvtnon oag.

Movdadeg 6

TEAOXY 2HY AIIO 6 JEAIAEY




B2.

B3.

APXH 3HX YEAIAAY - I'" HMEPHXYIQON

Auo OUYXPOVEG NMNYEG KUUATWY Th o M, nou Bpiokovtal avtioTolxa
ota onueia K kat A tTng enpdvelag uypou napdyouv navopolotuna
EYKAPOLO OQPHOVIKA KUpaTa pe idlo nAATog, ioeg ouxvotnteg f 1 KAl ioca PAKN
KOpatog A 1. Av n anoéotaon Twv onueiwv K kat A givat d = 2 A 1, TéTE ON-

HloupyouvTal Té€ooeplg unepPoAég andoPfeong, MHETAEU Twv onpeiwv K kal
A.

AANGCovTag TNV ouxvotTnta Twv duo nnywv oe f,= 3 f; kat datnpw-
vrtag To (0o nAdtog, o aplbudég Twv unepBoAwv anoéoPeong, nou
onuloupyouvTal PHETAEU Twv dUOo onueiwv K kat A, givat:

i)6
ii) 8
i) 12

a) Na entA€EeTE TN OCWOTH andavtnon.
B) Na dlkaloAoyHOoETE TNV andvinon oag. Movadeg 2
Movadeg 7

'Evag diokog A 1 pe ponn adpdvelag I oTpépeTal pE  YWVIOKA
TaxuTnTa W1 KAl Qopd NEPLOTPOPNG ONwG @aivetal OoTo OXAMA, yUupw and
oTabepd KATAKOPUPO AEova nou OBlEpXETAl and TO KEVTIPO TOU Kal gival
KGBeTOG O0TO €niNedsd TOU.

I
'Evag deutepog diokog Az pe ponn adpdaveiag I = L, nou apxika

eival akivntog, tonoBeTeital navw oto &ioko A 1, evw auTdG NEPLOTPEPETAL,
€TOL WOTE va €Xouv Kowvd Aafova nepLOTPOPAG, nou OlEPXETAL and Ta
KEVTPA Twv U0 diokwv, 6nwg deixvel To oxAua.

Metd and Aiyo ot dU0 diokol anoKToUV KOLVI YwVIaKH TaxuTnTta w.

Av L1 €ival To HETPO TNG APXLIKAG OTPOYOPUNG Tou diokou Aq, TOTE TO
HETPO TNG METABOAAG TNG OTPOYOPUNG Tou diokou A 1 gival:

i) 0
i) 1L
5
i) 2L
5
a) Na entAéEeTe TN CwoTh andvtnaon.
Movdadeg 2
B) Na dikaloAoyHoeTE TNV andvinon oag.
Movdadeg 6

TEAOXY 3HY AIIO 6 JEAIAEY




APXH AHX YEAIAAY - I'" HMEPHXYIQON

Oéua I

ZWHa X1 pE pala m+ Kwveital oe opllovtio eninedo oAiwoBaivovtag npog
GANO Oowpa 22 pe pala m2 = 2 ml1, To onoio apxlka eivar akivnto. 'Eotw u0
n
TaXUTNTO NOU €XEL TO OWHA X Tn OTyMA to = 0 KAl evw BplokeTal oe andoTaON
1
d=1mand to cwpa Z,. ApXlKd, Bewpoupe OTL TO CWHA 2, €ival akivnto navw
oto €ninedo depévo OTO €va AKpo optlévTiou 1OAVIKOU eAaTnpiou pe apeAnTéa
p&la kal otabepd elatnpiou k, Kat To onoio €xeL TO QUOLKO TOu HRAKOG o . TO
0elTEPO AKPO TOU eAaTnpiou €ival OTEPEWHUEVO OE AKAOVNTO TOiX0, 6Nwg QaiveTal
OTO OXAHA:

>

2
21 Uo

k
> L5555~
ot d Iﬂ= & f) >

APEOWG PETA TN Kpouon, NOU €ival KEVTPLKA KAl €AACTIKA, TO CWHA 24
anoktd taxutnta pe pétpo ui =10 s kal @opd avtiBeTn TN APXIKAG
TaxuTnTag.

Aivetat O0TL 0 ouvTteAeoTng TPIBAC oAicBnong Twv OUO0O CWUHATWY ME TO
opllovtio eninedo eivat p = 0,5 kat OTL n entdxuvon TNG Paputntag eivat
g =10 m/s?.

M. Na unoloyioeTe TNV apxLlkn TAXUTNTA Uo oy OWHATOG 1.
Movadeg 6

N'2. Na unoAoyioete To N0COOTO TNG KIVNTIKAG EVEPYELAG NOU PETAPEPONKE anod
TO OWHA £ OTO OWHA X KATA TNV Kpouon.
1 2 Movadeg 6

3. Na unoloyioeTe TO OUVOAIKO XPOVO Kivnong TOU OCWHATOG Z 1 N6 TNV
APXLKA XPOVIKA OTLyun toHEXPL va aklvnTonolnBei TeAKA.

. .10
AlveTat : 32
Movadeg 6

N4. Na unoAoyioete TN MEYLOTN OUCNEipwon Tou ghatnpiou, av odivetal OTL
m2= 1kg kat k = 105 N/m.

Movadeg 7

OewpAoTe OTL N XPOVIKA OLAPKELA TNG Kpouong cival apgeAntéa kat OTL Ta dUO
OWHATO ouyKkpouovTal Hovo pia @opd.

Oépa A

Alvetal oupnayng, opoyevAG KUALVOpog palag M kat aktivag R. AprRvoupe
TOV KUAWVOpO va KuAioel xwpic oAioBnon, und tnv €nidpacn tng Baputntag (peE
emrtdyxuvon tTng PaputnTtag g), NAvw o0& KEKAIHEVO €ninedo ywviag @, oOnwg
@aiveTal 0TO OXNUA Nou akKoAoOuBEl:

TEAOXY 4HXY AIIO 6 JEAIAEY




APXH 5HX YEAIAAY - I'"” HMEPHXYIQON

P

A 1. Na unoAoyioceTte TNV enttadyxuvon Tou KEVTPOU HAlag Tou KUAivdpou.
O agovag Tou KUAivdpou diatnpeital opl{OVTLOG.
Movadeg 5

A 2. An6 1o eowTePIkO auTtoU Tou KUAivdpou, nou €xel uUwog h, agaipoupe
NAAPWG €va OMOAEOVIKO KUALVOPO akTivag r, oOnou r < R, énwg
AneLKOVICETAL OTO NAPAKATW OXAHA:
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Na anodeifete OTL n ponf adpdvelag Tou KoiAou KUAivdpou, wg Npog ToVv
atova TOU, MOU NPOKUNTEL PETA TNV AQAipECN TOU E0WTEPLKOU KUALVOPLKOU
TUAMOTOG, €ival

1 , r4
Ikon = E MR H1- R:H

Movadeg 7

2TN OUVEXELD ALMNAIVOUPE TO KUALVOPLKO THAMO MOU aQalpECAPE KAl TO
genavatonoBetoupe otn B€0on TOUu, OUTWG WOTE VA €QAPUOLEL ANOAUTA HE TOV
KOIAO KUALVOpPO XwpiGc TPIBEG. TO NéO OUOCTNUO MOU MNPOKUMNTEL OQQAVETAL VA
KUAioel Xwpig oAioBnon, undé tnv enidpaon tNG Paputntag ( pe enmtdyuvon NG
BapuTnTOg g), OTO B0 KEKALPEVO €ninedo, ONWG QAIVETAL OTO NAPAKATW OXAHA:

TEAOXY 5HY AIIO 6 JEAIAEY




A3.

A4,

APXH 6HX YEAIAAY - I'" HMEPHXYIQON

Na unoAoyioeTe TRV €NITAXUVON TOU KEVTPOU PALAG TOU OCUOTAHATOG.
Movadeg 7

R
'OTav r= —, VO UMNoAoyioete, 0€ KABE XPOVIKN OTIyp NG KUALONG OTO
2

KEKAIHEVO €ninedo, TO AOYO TNG HETAPOPLKAG MNPOG TNV MNEPLOTPOPLKA
KLVNTLKI €EVEPYELD TOU OUOCTHHATOG.
Movdadeg 6

O aE¢ovag Tou oCUOTAMATOG dlaTnpeital Navta opllOVTLOG.

Aivovtat : Hponf adpdvelag I oupnayoug Kat opoyevoug KuAivdopou palag M

kKat aktivag R, wg npog Tov dafova yupw ané TOV onoio

oTpEPeTaL: I = 1 MR?

2
O o6ykog V evog oupnayoug KuAivdpou akTivag R kat uyoug h:
V=nR?h

OAHTIEZ (via Toucg eEsTalopévouc)

2T0_ _€EwWQ@UAAO TOU TeTpadiou va ypdayete TO €geTtalOpevo pAOBnUa. XT1O
EOWQUAAO NAVW-NAVW VA CUMNANPWOETE TA GTOULKA OTOlXEia padnth. ZINV
apyf Twv anaviAOewv 0ag va ypAWeTe NAVW-NAvVw TNV NUEPOUNVIA KAl TO
€geTaOPeEVO pAdNua. Na unv avilypAyweTe Ta BEPATA OTO TETPADLIO KAL VA PN
YPAWETE NOUBEVA OTIG ANAVTHOELG 0aG TO OVOUA 0OG.

Na ypAyeTe TO OVOUATENWVUHO O0AC OTO NAVW HEPOG TWV QWTOAVTLYPAQWV
AQUEOWG HOALG 0ag napadobouv. TYXOV ONUEWWOELS 00C NAvVw oOTa B€uata dev
Ba BabuoAoynBouv__oe kauia nepintwon. Katd tnv anoxwpnonl o0ag va
napadwoete pali e TO TETPADIO KAl TA QWTOAVTiypa®a.

Na anavtoete 010 TETPAdI6O gag o OAa Ta Bépata pévo pe pnAe | poévo
HE HAUPO OTUAO pe peAdavi nou dev ofrivel. MoAUBL enttpEneTal, yO6vo av TO
{ntael n ekpwvnon, kat MONO yia nivakeg, dlaypdupata KAn.

K&Be andvtnon €nNOTNUOVIKA TEKUNPLWHEVN €ival anodeKTA.

Awdpkela €E€Taong: TPeLG (3 ) WPEG HETA TN OlLAVOUN TWV QWTOAVTLYPAQWV.
Xpovog duvathg anoxwpnong: 10:30 n. .

KAAH ENITYXIA

TEAOZ MHNYMATOZ

TEAOY 6HXY AIIO 6 JEAIAEY




APXH 1HX YEAIAAY - I'" HMEPHXYIQN

NMANEAAAAIKEZ EZETAZEIZ
" TAZHZ HMEPHZIOY N'ENIKOY AYKEIOY KAI ENAA (OMAAA B’)
TPITH 10 IOYNIOY 2014
EZEETAZOMENO MAOHMA: ®YZIKH
OETIKHZ KAl TEXNOAOTIKHZ KATEYOYNZHZ (KAl TON AYO KYKAQN)
2YNOAO ZEAIAQN: E=I (6)

Oépa A

211 gpwrhoeic A1 -A4 va ypdawere oro T1eTPGOIO6 0ag TOV ApPIBUO TNG
epwtnon¢ kai, OimAa, TO ypduua TOU QVTIOTOIXEI OTn @paon n ofoia
OUUTTANPWVEI CWOTA TNV NUITEAN TTPOTAON.
A1. Ta pAKN KUOQATOG TEOCOAPWY NAEKTPOUAYVNTIKWV OAKTIWVOBOALWV  nou

otadidovTal 0To KEVO cUpBoAilovTal wg:

unepubpo: Ay, padlokupaTta: A,, NPACIVO OPATO QWG: A, AKTIVEG X: Ay.

H oxéon PETAEU Twv pnKwv eivat:

a) A >N > A > Ag

B) M >A > A >N
Y) Ao > Ao > An > A
0) Ao >N >N > A
Movdadeg 5
A2. HTtaxutnta evdg nxnTikoU KUpATOG e€aptatal and:
a) Tnv nepiodo TOU AXOU
B) TO UALKO 01O onoio dladidetal To KUHA
Y) TO MAKOG KUMATOG
0) TO NAATOG TOU KUMOTOG.
Movadeg 5

A3. g €va apXlka akivnto oTEPED

ore Ut va exrehel wovo EOUTIMTUQTY VOMGIENNEDES Surayete

mKoVUévruael

oo™ rapévn Twv duvdpewy LF AOU TOU AoKoOUVTAL KAl yid TO
aAyeBpLko
abpolopa Twve ponwv ZT wg npog onolodANOTE onueio Tou, LOXUEL:

a) FG = 21 =0

0, 21 %0

B) DFG + 21 =0

0 210

Y)’ Fé Movadeg 5

+
0,
° [F=o

A4. Hduvaun enava@opd¢ nou aokeital o €va owpa HAlaG m nou eKTEAEL

anAf appoVvikA TaAdavtwon e€ivatl ion pe F. To nnAiko —:
m

TEAOXY 1HY AIIO 6 JEAIAEY




APXH 2HY YEAIAAY - I'" HMEPHYION

NapapéEvel oTaBepd o€ OXEON PE TO XPOVO

HETABAAAETAL APHOVIKA OE OXEON HE TO XpOVO

QUEAVETAL YPAUULIKA OE OXEON UE TO XPOVO

yiveTtal péyloto, 6tav 1o cwpa dlEpXeTaAlL and tn 6€on woopponiag.
Movdadeg 5

TEAOXY 2HY AIIO 6 JEAIAEY




APXH 3HX YEAIAAY - I'" HMEPHXYIQON

A5. Na xapakrtnpioere 11I¢ TPOTAOEIC TTOU aKOAouBouv, ypdaeovrac oro TETpddio
oag, OimAa OTO ypauua T1OU avTioToIXEl o€ KGOBs mporaon, 1n Aéén Zworo,
av n mpdoraon civar ocwaorn, N ™ Aéén AdBog, av n mporacn @ Eivai
AavBaouévn.

a) KpitAplo ya tn O1GKPLON TWV HUNXAVIKWY KURHATWY OE E€YKAPOLa Kal
dlapunkn e€ival n dlevBuvon TaAdvTwong Twv Hopiwv TOou €AAOCTLIKOU
HEOOU Og Ooxeaon pe tnv dlevBbuvon d1ddoong Tou KUPATOG.

B) 2e pla €EavaykaopEvn TOAAVTWON N €VEPYELD MNOU MNPOOCYPEPETAL OTO
oUoTNMa  avTIoTAaOpifeEl TIC ANWAELEG KAl £€TOL TO MNAATOG TNG
TaAdvTwong dlatnpeitat otabepo.

Y) Katd tn 01dd0o0n NAEKTPOMAYVNTIKWY KUHATWY OTO KEVO, TO nnAiko
TWV HETPWV TWV EVTACEWV TOU PHAYVNTIKOU KOl TOU NAEKTPLKOU nediou

M
tlooUTal PHE TNV TAXUTNTA TOU QWTOG E_D CDU

0) H ouxvotnta HOVOXPWHATIKAG OAKTIWVOPBOAIOG HELWVETAL, OTAV N
aKTIVvOBoAia nepvad and Tov aEpa ot €va dLAPAVEG UETO.

€) H yn €xeL otpo@opunl AOyw NeEPLOTPOPNG yupw and Tov Afova TnG Kal
AOYyw neplpopdg yupw and Ttov AALO.

Movadeg 5

Oéua B

B1. AUo opola cwpata, iowv palwv m TOo KaBEva, cuvdEovTtal pe Opola

Wavikd ehathpla otaBepdg k To KaBEva, Twv onoiwv Ta GAANQ dkpa eivatl
ouvdedepEva oe akAOvnTta onueia, o6nwg oto oxnpa. Ou dgoveg Twv dUO
ehatnpiwv BpiokovTtal otnv idla eubeia, Ta eAaThnpla Bpiokovtal 0TO QUOLKO
TOUG MAKOG £o Kal To opl{ovTio eninedo oTo onoio BpiokovTtal gival Acio.

m m
MeTakilvoupe TOo owpa 1 npog Ta aAploTePd KATA d KAl OTN OUVEXELD TO
a@rnvoupe e€AeuBepo va kivnBei. To owpa 1 ocuykpoueTal NAACTIKA PE TO
owpa 2. To OUCOCWHATWHA MNOU MNPOKUNTEL EKTEAE anAf  OpPHOVIKA
TaAdvtwon pe otabepa enavagopag D = 2k. Av A 1 ToO nNAATOG NG

TAAAvTWOoNG Tou cwpatog 1 npwv Tn Kpouon kKat Az To NAATOG TNG A
]

TAAGVTWONG TOU CUCOWHATWHOTOG META TnVv Kpouon, TOTE 0 AOYOG A
2
eivat:
. 1 ' 1 e 2
i i - iii
) ) 5 )

TEAOXY 3HY AIIO 6 JEAIAEY




B2.

B3.

APXH AHX YEAIAAY - I'" HMEPHXYIQON

a) Na enA€EETE TN OCWOTH anavTnon.

. . . Movddeg 2
B) Na dikaloAoyHoeTE TNV andvinon oag.

Movadeg 6

Katd Ttn ouvBeon OUO0 anAwv OPUOVIKWYV  TOAAVTWOEWV Vg
napanAfoieg ouxvotnteg f 1 kat f2, idag OlevBuvong kat idlou nAATOUG,
nou yivovtat yupw andé Ttnv dia B€on wopponiag, pe f ¢+ > f o |
napoucotalovtal dlakpoTAMATA PE Nepiodo dLaKPOTAMATOG Ta = 2 s. Av 0Tn
dldpKeELO TOU XpOvou auTtou npaypatonotouvtal 200 NnAAPELG TAAAVTWOELG,
oL ouxvotnteg f, kat f, eivat:

i) f1=200,5 Hz, fo =200 Hz

i)i f1=100,25 fo=99,75 Hz
i) Hz, fo=49,7 Hz
f1= 50,2 Hz,

a) Na entAéEeTe TN OCwOTH andvtnaon.

. . . Movadeg 2
B) Na dikaloAoyHoeTE TNV andvinon oag.

Movadeg 6

2€ Aeio oplovtio eninedo kal oe dlevBuvon KABeETN O KATAKOPUPO
Toixo Kiveital o@aipa palag m 1 pe taxutnTta HETPou uUg . Kanowa XpPOViKNA
OTIWYUA n o@aipa palac m 1 OUYKPOUETAL KEVTPLKA Kol €AAOTIKA HE aKivnTn
o@aipa palag m 2 (mz > m1). Metd Tnv Kpouon Me TN MAla ml1, n m2
OUYKPOUETOL EAACTIKA HE TOV TOiXO.

m1: U, (_)m2

Mapatnpoupe O6TL n anéotacn Twv palwv my KAl mz, HETA TNV Kpouaon Tng
mj

m2 PE TOV TOiXxo, napapével otabeprp. O Aoyog twv palwv — eivat:
my
1
i) 3 i) 1 1) p—
3
a) Na enA€EETE TN OCWOTH anavTnon.
Movadeg 2
B) Na dlKaloAoyHOETE TNV andvinon oag. s
Movadeg 7

TEAOXY 4HXY AIIO 6 JEAIAEY




APXH 5HX YEAIAAY - I'"” HMEPHXYIQON

Oéua I

AUo ouyxpoveg onuelakeEG nnyeg Iy kat 2 dnuioupyolv OTnv en@avela
uypouU eykdpola KUpata nou dtadidovrtal pe Taxutnta u = 5 m/s. MIKpO KOHUATL
@eA\OU PBpiokeTal oe kK&nowo onpeio Z TNG e€n@Avelag NAnolEcTeEPA TNV NNyNn
M2 . H anopdkpuvon Tou onueiou 2 and tn O€0n wopponiag Tou O ouvdAPTNON
HE TOV XpOVOo nepLlypda@eTal and Tn ypa@lkn napdotaocn tou oxnuatog. O nny€g
apxiCouv va TAAQVTWVOVTOL TN XPOVLIKN oTiyun t = 0 kKat €KTEAOUV TAAQVTWOELG
™G Hopeig YA Ruwt .

3 M
y(x<10 m)

5 ,OOUUU1 4

-10

M. NaBpeite TIg anooTAoelg ' kat r, TOU onpeiou  and Tig nNnyEg MMy kat Me,

avTioTolxa.
Movdadeg 6

N2. Na ypayete TN ox€on nou divel TNV anopdkpuvon Tou @eAAoU and tn B€on
loopponiag tou oe ouvadptnon HE Tov Xpovo, yia t = 0.
Movdadeg 6

3. Tlotwo €ival To HETPO TNG TAXUTNTAG TAAAVTWONG ToU @EAAOU KANOLa XPOVIKA
OTIWYUA t1, KATAG TNV onoia n anopdkpuvon Tou and Tn B€on wopponiag

TOU i 3.’_U
eivat Y, 5 10D3 M
; Movdadeg 6
M. 'Eotw K¢y n HEYLOTN KIWVNTIKA €VEPYELD TOU @EAAOU HETA TN OUMPOAN.
AAANGCOUpE TN OUXVOTNTO TWV Ta)\avm:l)ccj)swv Twv nnywv Iy kat N, €101 woTte
N ouxvoTnTd TOoug va €ival ion pe Ta E TNG ApXLlKAG Toug ouxvotTnTag. Av

META TN VEa ouhlgo)\r'] N HEYLOTN KLVNTIKA €VEPYELD TOU @QeAAOU eival Kz, va
1

Bpebei o Aoyog — .
K2

AiveTal : Ouvﬁ‘ Ed ‘U

1
130 2

Movdadeg 7

TEAOXY 5HY AIIO 6 JEAIAEY




APXH 6HX YEAIAAY - I'" HMEPHXYIQON

Oéua A

Aenth, dkapnTn Kol Opoyevhg papdog
Al pAkoug & = 2 m kat padag M = 5,6 kg
loopponei pe tn Bonbela optldvTiou VARATOG,
HN €KTATOU, NOU OUVOEETAL OTO HECO TNG,
onwg @aivetat oto oxApa. To dakpo A NG
paBdou ouvdEeTal pe apbpwon ot
KATaKOpu®po TOiXO.

Aivetat: nue 0,6 kat ouvep 0,8

G
A1. Na npoodiopioete tn duvapn F nou déxetal n pdBdog and tnv apbpwon.
Movdadeg 4

1
Mikpry opoyevAg o@aipa, palagc m = 0,4 kg kal aktivag r 1 7_0 M KuAieTatl

Xwpic oAioBnon, €xovrag ektogeubBei Katd pAKog TNG pdpdou and to onueio K
npog to dakpo I.

A 2. Na BpeBei n ywviakn emtdxuvon tTng o@aipag Katd Tnv Kivnorn tng and To
K péxpt to I.

Movdadeg 5

A 3. Mg dedopevo OTL n o@aipa @Tavel oto akpo [, va Bpeite T™n OX€on nou
neplypa@el tTnv TAON TOU VAMATOG O€ OuvdAPTNON ME TNV AnGOTACN TOU
onueiou ena@Ag TNG o@aipag pe tn papdo, andé To onueio K.

Movdadeg 5

ApoU n o@aipa €xelL eykataAeiyel ™n papdo, kKO6Poupe TO VAMA. H pdapdog
OTPEPETAL O KATAKOpU®O €ninedo yupw and oplloévtio dAagova, o onoiog
dlEpxeTal and 1o Akpo TNG A, Xwpig TpIREG.

A 4. Na unoloyioete TOV puUBPO HETAPBOAAG TNG KLVNTIKAG €VvEPyYElag TnG pAapdou
otn 8€on otnv onoia n padBdog oxnuatiel ywvia @ HE TNV KATAKOPUPO MNOU
OlEPXETAL and To Akpo A, 6Nwg OTO NAPAKATW OXAMA.

Movdadeg 6

AelTepn AenTh, AKAUNTN KOl OMOYEVAG
paBdog AA, pAkoug ' = { kat paloag M' =3 M
eival apBpwpévn Kat auth oto onueio A yupw
and Tov idlo GEova NEPLOTPOPAG HE TNV
papdo Al H pdapdog AA ouykpaTteiTal
akivntn, HE KATAAANAO Hnxaviopo, oe 0O€on
onou oxnuatiel ywvia @ pe TOV KATAKOPUQPO
Toixo o6nwg oto oxAua. Ot duo pdapdol
OUYKPOUOVTAL KOl TAUTOXPOVA O HNXAVIOHOG
eheubepwvel TN pAaBdo AA, xwpic anwAela
evépyelag. Or pdafdol peTA@ TNV Kpouon

e
N A A A S,

TEAOY 6HXY AIIO 6 JEAIAEY




APXH THX YEAIAAY - I'" HMEPHXYIQON

KivouvTtal oav €va owpa, Xwpic TplBEg. O xpdévog TNG Kpouong OBewpeital
QUeEANTEOG.

A5. Na unoloyiocete TO NOCOOTO ANWAELWAG TNG KIVNTIKAG EVEPYELOG TOU
OUOTAMOTOG KATA TNV Kpouaorn.

Movdadeg 5
'ONeg ol KIvAoeLg npaypatonololvTal oTo idlo KaTakdpu@o €ninedo.

AlvovTal :

!l H ponn adpdvelag Uﬂ AeNTAG opoyevoug papdou palag M kat pAkoug £, wg
npog agova nou dLEPXETAL and TO €va TNG AKPO KAl €ival KABETOG 0 AUTAH:

bl M
3

!l H ponn adpavelag Ul]] OpoYyeVOUG o@aipag PACAaG m KAl OKTIivVaG r wg nNpog

acova nou dlEpxeTal and To KEVTPO HAlag TNG :Um I 2mr 2

L . 5
I g 10 mg2

OAHTIIEZ (via Touc¢ egeTalopévouc)

1.  Z10 €§w@uUAAO TOU TETPAdioU va ypAyweTe TO €EETACOUEVO PABNUA. ZTO £€0WQUAAO
TMAVW-TTAVW VA CUUNANPWOETE Ta ATOMIKA OTolXEia padnTr. TNV apxn Twv
ATTAVTACEWV O0¢ VA YPAYETE NAVW-NAvw TNV nUEPopnvia kat Tto €getalduevo
paOnua. Na pnv avTiypdyere Ta OEPATA OTO TETPADIO KAl VO MR YPAWETE
nouBeva OTIG ANAVTACEIG 0AG TO OVOUA 0OG.

2. Na ypdyete TO ovopatenWvupd o©ag OTO NAVW HEPOGC TWV  QWTOAVTLYPAPWV
QUEOWG MOAIG cag napadobouv. Tuxov OnUEIWCEIS CO¢ TTAVW OTa Béuata Sev
0a BaBuoAoynbolv o€ kapia TrepiTrwon. Katd Thnv anoxwpnor oag va
napadwoeTe padi pe 1o TETPADIO KAl TA GWTOAVTIypaAPa.

3. Na anavtioete oT1o TETPAdIO cag 0 OAO Ta OEpATa MOVO pE UNAE ) MOVO e
HOUPO OTUAO pe peAavl nou Oev ofrjvel. MoAUBL emtpenetal, pévo av 1o ¢NTAEL N
€KQWVNON, KAl pévo yia nivakeg, dlaypappaTa KA.

4. KdbBe andvtnon €nOTNUOVIKA TEKUNPWMEVN E€ival anodeKTH).

5. Awdpkela €E€TaonG: TPEG (3) WPEG HETA TN dlAVOUA TWV QWTOAVTLYPAQWY.

6. '‘Qpa duvatng anoxwpenong: 10.00 n.p.

2AZ EYXOMAZTE KAAH EMITYXIA

TEAOZ MHNYMATOZ

TEAOY 7THY AIIO 6 JEAIAEY




APXH 1HX YEAIAAY — I'” HMEPHXIQON

NMANEAAAAIKEZ EZETAZEIZ
" TA=ZHZ HMEPHZIOY N'ENIKOY AYKEIOY KAI EMNAA (OMAAA BY)
NMAPAZKEYH 29 MAIOY 2015
EZEETAZOMENO MAOHMA: ®YZIKH
OETIKHZ KAI TEXNOAOIKHZ KATEYOYNZHZ (KAI TQN AYO
KYKAQN) ZYNOAO ZEAIAQN: MNMENTE (5)

Qéua A

21i¢ epwrioeic A1- A4 va ypdwere oro 1erpddid cag¢ Ttov  apiBud  1n¢g
epwtnong kai, OimAa, 1O ypduua TOU  QAVTIOTOIXEI  OTN ppdon n ormoia
OUUTTANPWVEI CwWOTA TNV NUITEAR TTPOTAON.

A1. H oupomnra o efavaykaoptune tahdviwaong

a) gl lon pe Tt ovyvotnta Tou BieyepTn

B) gvar Tdvta lon pe v (6loguyvdtnTa Tov tadavtwiny) efoprdtal

ATt Y opyKR evEpyeld TR TAAAVTWONG

0) gl lon pe to aBpoopa g ouyvotntag tov Hieyeptn kal tCibloguyvdTATaC TOU
tahovtwIg.

Movdadeg 5

A2. o ammo Tc TIEPIOYEC TOU QAOHATOC TNC nAekTpOpayvnTKAC akTvoBoMacEyel T wikpdtepn ouyvltnta;
a) n urtépuBpn aktvoBolaB)  ta
padlokipata
y) T0 0pATO QUG
0) 0L QKTIVEC Y.
Movdadeg 5

A3. Ao ooalpec A kat B ope loec palec, pla ek Twy oTOWY  elval  aklvntn, ouykpoldovtal
kevipikd  kal  ehaotkd. To Tocootd ¢ petaBifalouevncevepyelag aTtd TN 0Qalpa TTOU  KIVETal
oty apykd akvnt ogalpa eval:

a)  100%
B) 50%
Y)  40%
6) 0%.

Movdadeg 5

A4. Eva oteped  owpa  Teplotpepetal  yopw  amd  akhdvnto  afova.  EdvOithaciaotel
01p0g0pUR TOU, Ywplc va aMdfel o dfovac TepioTpoOACYUpW aTIO TOV OTTOl0 QUTO TTEPIOTPEQETAL,
T0TE N KWNTIK TOU €vépyela:
a) Trapapével otabepqB)
vTtodimAaoidletaly)
dirthaoidletal
) TetpaTtAaodleTal.
Movdadeg 5

TEAOX 1HY AIIO 5 YEAIAEY




APXH 2HX YEAIAAY — " HMEPHXIQON

A5. Na xapaktnpiocere 1iIC MPOTACEIC TTOU akoAouBoUuv, ypdaeovras oTo TETPpAdIo
oag, OimAa oTO0 ypdauua 1ToU avrioToixei o KABe mpdraon, tn Aéén Zworo,
av n mporaon egivar owarn, H ™ Aéén Aa@og¢, av n mporacn @ Eivai
AavBacouévn.

a) Te pa oBivovoa taddviwon otny omola n avuuBéuevn Sovaun evaiavaloyn g taylTntag
(F=-bv), ya opoptvn tuq ¢ otabepdcarooBeonc b n meplodo¢ pewveral.

B) H oyton mov Tuepiypdoer 10 oawopsvo Doppler ya 10w  evablogopetiky
areo autdy TIov loy0el yir tov fyo.

Y) Ta gawopeva ¢ avakhaone ko ¢ GidBAaonc elval kowd of Ohata €ldn KopdTwy,
nAekTpOUYVNTIKA Kal [nYavikd.

0) H  olvbeon 000  amhwv  appovkwy  tahaviwoewy, ¢ (BlagdiedBuvonc Trov
yvovtal yopw armd (60 onuelo pe ovyvotntec Trou dl@epovy Ayo petafd toug, elval aTTAY
apuoviky Tardviwon.

£) H portA Cedyoug Ouvdpewv thval n (6le w¢ Tpo¢ otroiodfrote onuelotov erimeédov TouC.

Movdadeg 5

Qéua B

B1. Aerttq opoyevic  pdBdoc  pdlac M koupfkouc L :
uTTopel va TLEQIOTPEQETA 0€  Katakopugo =
eTuimedo, yipw artd opi{dvtio  afova  TOU == M
Siépyetal a6 to e dkpo Tnc. Ito Mo dkpo ¢ == ! @
pdpoov, =

M =

eval otepewpivo ooaplblo palag M ; = :;x

(Iyfwa  1). Tn  ypoviki otlyuA v~ 10 ,

olotnua pdpbou-ooaipibiov agfvetar vakwnBel ard v Zxnpa 1

opilévuia Béon, o puBudcuetaBodic e oTPOQOPUAC TNC

papbov €lval:

AL,
i ——=1 m A MgL i, 2= 2MgL
t . At At 5
gL 1 P
2

Abvetal 0t n porth abpdveiac e pdBSov w¢ Trpo¢ Tov dfova TLEpIOTPOQLC

e Tov Tepvd aré to dkpo e, evar o VIR
, o 3

Na eruhetete ) owoty aravinon.

Noo Gikouohoyqoete v amdvinof oac. Movadeg 2

Movdadeg 6

B2. ‘Eva otdowo kbgo Trov  Gnuiovpyeital 0 V0 YPAuWIKO ehaoTikd pEoo

meplypdoetal armd v etlowon:
[ N \
Y =2how | 2n% |quj2nt.
A/ \ T

TEAQOX 2HY AIIO S JEAIAEY




APXH 3HY YEAIAAY - I'" HMEPHXIQN
To mAdtoc tohdviwone A evo¢ onuelov M tou  chaotikol péoov  TrouBploketar ebid Tou

TplTou 650}100 cx{né 0 onpel X =0 «a o0¢ armootaon
artd autdy eval
¥ 2
i. A'=A3 i. A'=Al2 A=A
iii. iii.
Noo eruhé€ete 1) owot] amdvinon.
Movadeg 2

Noo Gikatohoyqoete v amdvinof oac.
| o 1 Movadeg 6
Aweral: ow

3 2

B3. It kekhpévo ertimedo ywvia¢ khong 8 elvar toroBetnuéva 600 owpata I 4
kal Iz pe pdlec my Kol m 2 avtiotoya, Tov egdrtovtal petald touc. To
owpa X1 eval beptvo oto dkpo ehatnpiov otabepdc k, evw to dMo dkportov thatnplov el
OTEpEWUEV0 oty Bdon tou Kkekhipévov eTuiTiédov, OTwCoalvetal oto Iyjua 2.

IxApa 2

Metakvgutac  to 600 owpata  Tipo¢ Ta kdtw, to  ofotnua  tBetar o€ Tahdviwon TrAdroug
A. H ovvBikn yio va pnv amoywplotel 10 24 ammd 10 I 2¢val

i) Ak (mmy)gnud
i) A k>(m1Jr mz) g nud
Rl 2

iii) A k N (m1+ mz) g nuo

Noo eruhébete ) owot] ardvinon.

Noo Sikaiohoyqoete v atdvinof oac. Movasec 2
ovadeg

Movdadeg 7

Oéua
Bavikde TokvwtAc ywpntkdtrag C eval oproptvoc oe tdon V. 40V . Tnypovkdi emyui t O

S ouwbéetal pe baviké= o ovvteheotq avtemaywync Lok 1o kOkhwpa apyilen va ektelel  apelwTeC
nhektpikéc tahavtwoec. H o evépyea UE  tov nhektpikod Teeblov tov mukvwti, o€ ovvdptnon pe v éviaon
i tov

pedpatoc, 010 kokhwpa Gvetar amdé  oxton Ug _8 10' ol 2(1

TEAQOX 3HY AIIO S JEAIAEY




APXH 4HXY YEAIAAY — I'” HMEPHXIQON

) (S.L)

TEAOX 4HY AIIO 5 YEAIAEY




APXH 5HXY YEAIAAY — I'” HMEPHXIQON

1. Na vmohoyloete my  Teplobo T 1wy nheKTpIKWY T0AVTW 0EWY T00
KUKAGQTOC.

Movddeg 8

r2. Na urmoloyloete My evepyelm  Tov nAekTpIKOD medlov  To0 TIUKVWTA T

, , T
Ypovikn otyun t = —.
12
Movdadeg 5
F3.  Na vroloyloere 1o pétpo tov puBuol petaBodic tne évtaong tov pedpatocoto KokAwpa kdBe @opd
TIOU 1 tvépyela TOU nAekTpikoD TTEdlov TOU TTUKVWTAYVETAl TPITIAGOIO TG EvEpyelog ToU payvnTikol Teeblov
100 TUAYIOL.
Movdadeg 6
r4. Na ypdyete ) owdpmon f mov ovvbéer to teTpdywvo Tou  QOPTIOL TOU TIUKVWTA  PE 1O
Tetpdywvo ¢ fvtaong tov  pedpato¢  amd  To  oTrolo
blappteta oo, g =f(i%) (povddec 2), K v Ty TTOpaOoThoETE
ypaoika (povdbec 4). 2
Movadeg 6
Oépa A

A 0O E
»

Amé 10 cowtepikd dkpo A evoc nuogalplov aktvac R
1,6m apnfa  va koMjoel  pla ouprayc  pKpT
ogalpa palac m  1,4kg =

' R
kar kg r: _. To nuoogaipio g
8
BuBioutvo oto €bagog, OTMWC Qavetal oto Iyfua 3, Kal
N Knon ¢ ooeaipac yvetawplc ohiaBnon. Tyfua 3

A1.  Na ekgphoete ) otatky tpif Ts TOU aoketal oTn oQalpa O€ oUVAPTNONpE  TO  GUVNMITOVO

me  ywvlag @ mov  oynuatile 0 aktva  OF  tounuwooalplov pe Tty cvBela AE e
erripdveiag tov €6agouc.

Movdadeg 6
A2. Na vmoloyloete tny kdBetn Glvaun Twov aokel n nuogaipkd ergdvela oty coalpa dtav auty
Bpioketal oto onpelo T Grtov @ =30° (Iyjue 3).
Movdadeg 6

Mia aMn ooalpa, Opoia pe Tty Trponyolpevn, extofedetal
amd  T0 KATWTOTO  onuelo A Tov nUIGaIpiov e
tayltnta VL 6ml/s KaukuAletal= ywpl¢ oAigBnon

A 0 E
L]
0710 €0WTEPIKO TOU e KaTelBuvan to dkpo E (XyAua 4).

TEAQOX 5HY AIIO S JEAIAEY




A3.

A4.

APXH 6HXY YEAIAAY — I'" HMEPHXIQN
Noo vrtodoyloete T0 péyioto Owoc ard v erugavea tov ebdgouc Trov Ba grdoe n oaipa katd Ty
kot nc.

Movdadeg 7

Nao vrtohoyloete to puBud petaBoAdc tne kunukqc evepyelag (uovadec 4) kal 1o puBud  petaBolic
e 01p0QopuAc ¢ ogaipa¢  (povddec 2 ), apéowe WOh¢ avth ydoe v eTaQh pe Y
ETTQdveld Tou nuogaipiov gtoonuelo E.

Movdadeg 6

Avovtar: n portq abpdveiag tn¢ ogalpac w¢ Trpo¢ dfova Trou BiEpyetal amtd TO

kEVTpO pdlac |

ook

2
oM = §2.n% r2 kal n erurdyoven e Bapdtntag g=10m/

OAHTIIEZ_(yia Toug g&eTalopévoug)

Z1o £§W@UAAO 100 TETpadiov va ypdyete 10 eferalOuevo pdbnua. ZTOo £0CWQUAAO TTAVW-TTAVW
Ve QUUTTIANPWOETE Ta QTopkd otoela pobnml. EZTRV apXA TWV ATTAVTACEWV OOg v ypdyer
mdvw-Tidvw Y nuepounvia kal 1o eferalucvo pdbnua. No gV avTiypdwete T Béjata 010
€pddio kK va pn ypAaweTe Tovdevd otc attaviiosc ooc To 0voud oac.

Na  ypdyete 10 OVOMOTETTWWMO 00C 0T0  TIAVW  {EPOC  TWY  QWIOAVTYPAQWY apéowe MONC  oag
riapadofodv. TuxOv onueiwoel§ ocdag TAVW oTa Bépara dev Ba BabuoAoynbolv ot
Kapia mepimTwon. Katd tny anoxwpnor| oag va mapadwoete ol pe to 1etpddio Kol to puatoavtypaga.
Na amavtioere oTo TeETPAdI6 oag 0¢ Oha t0 Bipata pOvo pe prke 1 poOvo (e paipo otuAd
ue peddv Tov Oev offve.  MolDBl ertpémieta, MOvVo v 10 (nTde N EkQUWINON, KX MOVO YO TTVaKEC,
dlarypdypata KAT.

KaBe amdvinon eruotnuovikd Tekunplwpén €val attodektr.

Aidpkeia efétaonc: tpec (3) wWpeEC Wetd T Blovopr TWY QWITOAVTYPAQWY.

Qpa duvatic aroywpnone: 10.00 T.p.

2AZ EYXOMAZTE KAAH EMITYXIA

TEAOZ MHNYMATOZ

TEAOX 6HXY AIIO 5 YEAIAEY




APXH 1HY YEAIAAY - MONO NEO XYXTHMA - I'” HMEPHXIQN

MANEAAAAIKEZ ESETAZEIZ
" TAZHZ HMEPHZIOY FENIKOY AYKEIOY
AEYTEPA 23 MAIOY 2016
EZETAZOMENO MAGHMA: ®YZIKH
MPOZANATOAIZMOY (NEO ZYITHMA)
ZYNOAO ZEAIAQN: E=I (6)

OEMA A

21i1¢ epwrhoeic A1 -Ad4d va ypawere oro T1eTPpadIO6 o0ag TOV ApPIBUd TN
epwtnon¢ kai, OimAa, TO ypduua TOU QVTIOTOIXEI OTn @paon n ofoia
OUUTTANPWVEI CWOTA TNV NUITEAN TTPOTAON.

A1. Zeg pia ¢@Bivouoca TtaAdvtwaon otnv onoia To NAATOG HELWVETAL EKOETIKA ME
TO Xpoévo
a) n nepiodog dev dlaTnpeital ywa oplopeEvVn TR TNG OTABEPAG
anooBeong b
B) 6tav n otabepd andéofeong b peyaAwvel, TO NAATOG NG
TAAGVTWONG HELWVETAL N0 YpAyopa
Y) n kivnon pével neplodlkn ylwa onoladnnote TIMA TG OTABEPAG
anooBeong
0) n otabepd andéofeong b eEaptatal pdévo and To OXAHA KAl TOV
OYKO TOU CWHOTOG NMOU TAAAVTWVETOAL.
Movdadeg 5

A2. 'Otav éva kUpa aAAalel peco dladoong, aAAalouv
a) n TaxuTnTa d1ad0oonG TOU KUPATOG KAl N ouxvoétntd Ttou
B) TO MAKOG KUMATOG KAl N ouxvotnTd TOUu
Y) TO UAKOG KUPATOG Kal ntaxutnta 01dd00AG ToUu
0) n ouxvotTnTa Kalt To NAATOG TOU KUMOTOG.
Movdadeg 5

A3. To doxeio tou oxnuatog 1 €ival yepdto pe uypd Kal KAeivetal pe €pupoio E
oTOo onoio aokeitat duvaun F.

IxApa 1

‘OAa ta pavépetpa 1, 2, 3, 4 deixvouv navta
a) Tnv dla nieon, 6tav To doxeio €ival evtog Tou nediou PapuTnTag
B)  1nv idua nieon, 6tav To doxeio PpiokeTal EKTOG nediou BapUTNTAg
Y) OloQOpPETIKA nieon, av 1o doxeio PpiokeTal ektOg nediou PBaputnTag
0)  1nv B nieon, avetdptnTa andé To av To SoXeio eival eVTOG | EKTOG
Tou nediou BapuTnTaAG.
Movdadeg 5

TEAOXY 1HY AIIO 6 JEAIAEY




APXH 2HY YEAIAAY - MONO NEO XYXTHMA - I'” HMEPHXIQN

A4.

AS5.

'Evag diokog oTpépeTal yUpw and agova nou dLEPXETAL and TO KEVTPO TOU
Kal eival kaBetog oto €ninedd Ttou. H TR TNG YWVIAKAG TAXUTNTOG TOU
diokou o€ ouvdaptnon HE TOV XPOVOo NAPLOTAVETAL OTO OlAypappa Tou
oxXApaTtog 2.

L A

0 tt t t
IxApa 2
Mowa and TIG NapakATw NPOTACELG €ival N CWOTA;

a) To METPO TNG YWVIAKAG €mTAXUvOng auEAveTal OTO XPOVLIKO
dtdotnpa and ti €wg to.

B) To HETPO TNG YWVIOKAG EMITAXUVONG TN XPOVIKA OTWYUA t 1 €ival
HIKPOTEPO anNd TO HETPO TNG YWVIAKAG ENLTAXUVONG TN XPOVLKN
OTyun ta.

Y) Tn XpovikA oTiypA ts n ywviokR enttdyuvon €ivar eTikN.

0) To dldvuopa TNG YWVIAKAG E€MTAXUVONG Tn OTLWYHA t1 €XEL avTiBeTtn
KaTteuBuvon and tnv KateuBuvon nou €XelL N YWVIOKH €MTAXUvVOn
TN XPOVIKA OTLYUA ta.

Movadeg 5

Na yapakrnpioere 11¢ TPOTAOEISC TTOU aKoAouBouv, ypdpovra¢ oTo TeTPadIo
oag, OimAa oOTO ypauua TTOoU avTIOTOIXEI O KGBe mporaon, 1N Aéén Zwaro,
av n mporaon civar ocworn, N ™ Aéén AdBog, av n mporacn @ Eivai
AavBaouévn.

a) ‘Eva ouvbeto KUpO MNOPOUME va TO BEWPAOOUUE WG AMOTEAECHA TNG
enaAAnAiag €vog aplBpoU APHOVIKWY KUMATWV PE enAeypéva nNAATN
KOl HAKN KUPATOG.

B) 2€ KAOe OTACIMO KUMO HETAQPEPETAL EVEPYELD and €va OnUEiIO ToU
€NAOTIKOU pé€oou oe GAAo.

Y) To @awvépevo Doppler aglonoteitat andé Toug ylatpoug yia Tnv
napakoAoubnon TnG porng Tou aipaTtog.

0) H efiowon Tng ouvéxelwag oTa pPeUoTA €ival Apeon ouvénela Tng
apXxnAg dlatApNoNGg EVEPYELQG.

€) 2K€daon ovopdletal KABe QALVOUEVO TOU HIKPOKOOHUOU OTO onoio Ta
«OUYKPOUOHEVO» OwHaTiOla aAANAENdOPOUV  PE OXETIKA HIKPEG
OUVAMELG YIa NOAU HIKPO XpOVO.

Movadeg 5

TEAOXY 2HY AIIO 6 JEAIAEY




APXH 3HY YEAIAAY - MONO NEO XYXTHMA - I'" HMEPHXIQN

OEMA B

B1.

‘Eva TpéVOmKlVE:iTGl euBuypappa o opllOvTio €ninedo pe otabeprn TaxuTnTa
METPOU Uu—_
10

To TpEvo KaTeuBUveTAL NPOG TOUVEA nou BpioKeTal 0g KATAKOPUYO Bpdaxo.

O Axog nou eknéugnetal and Tn OEIPAvVA TOU TPEVOU AVAKAATAL OTOV

Kataképupo Bpdxo. Evag akivntog napatnpntAg nou BpiokeTal ndvw OTLIG

YPOMUHEG Kal niow and To TPEVO akouel dUo fxoug. 'Evav fxo anegubeiag

and Tn oclpAva Tou TpEvou, pe cuxvotnta f 1, Kat €vav Axo andé Tnv

avakAaon OT?V Katakopu@o Bpdaxo, pe ouxvotnta f2. O Adyog Twv dUO
1

, onou U]]] eivalt n Taxlttnta d1ddoong Tou AXoU OTOV Aépa.

ouxvotnTtwv f- gival ioog pe:
2

1 10 9
i . — . —
9 11 11
a) Na entAéEeTe T OWOTA andavTnon.
Movadeg 2
B) Na dikalohoyroete TNV €ntAoyn oag. s
Movadeg 6

B2. e xopdf nou eKTEivETAL KATA MAKOG Tou Agova X'X, €XeL dnuoupynbei

OTAOIMO KUMO nou npo€pxetat and Tn OUMBOAR OUO anNAWV  CPHOVIKWV
KUHATwY nAdtoug A, HAKOUG Kl'JLlGTOd] Kat neptodou T. To onueio O, nou
BpiokeTal otn B€on X, = 0, €ival KolAia Kal T XpoVvikhn oTiyun t=0 BpiokeTtal
otn 06¢€on oopponiag TOu, KIVOUPEVO nNpog Tn OeTIkh kKateluBuvon TNG
anopdAKPUVONG Tou. To PETPO TNG MEYLOTNG TAXUTNTAG TAAAVTWONG €VOG

onpeiou M tng xopdAg nou Bpioketal otn B8éon Xm = —, €ival {00 pE:
2!l 4]
227” ii. —

T 1 iii. uin

a) Na enAéEete TN owaoTh andvTnon.

Movadeg 2
B) Na dikaloAoynoete TNV €ntAoyn oag.
Movdadeg 6

TEAOXY 3HY AIIO 6 JEAIAEY




APXH 4HY YEAIAAY - MONO NEO XYXTHMA - I'” HMEPHXIQN

B3. 2XTtov opl{OVTIO OWARVA, TOU OXAMOTOG 3, aouunieoTo OavikO peuoTd E£XEL
OTPWTN pon ano To onueio A npog To onueio B.

Ixapa 3

H dwatop Aa Tou owAnva otn 06€on A eival dinAdola and tn datopn As
TOou OwWAAva otn 6€éon B. H KlvnTikA evépyela ava povada Oykou OTO
onpeio A €xel Tiun ion pe U. H dagpopd NG nieong avapeoa ota onueia A
Kat B eival ion pe:

3
R i. 3] iii. 2],
4
a) Na enAéEeTte T owoTh andvtnon.
Movdadeg 2
B) Na dikaloAoynoete TNV €ntAoyn oag.
Movdadeg 7
OEMA I
2Wpa X

Halac m Bpioketal oto onueio A Aciou KATAKOPUPOU TETAPTOKUKAIOU

! 1

(1) . H aktiva OA eival opilévtia kat ion pe R= 5m. To owpa
a@RnVeTAL va OAlOBAOELl  KATA PAKOG TOUu TETAPTOKUKA{OU.
®Bdvovtag OTO Onueio r TOU TETAPTOKUKA{OU,
TO OWwpa ouvexilel TNV KivnonR Tou og opltlOVTIO €ninedo e TO OMNOIO EpPaAVifel
ouvteleoTh TpIBAC pu=0,5. Agpou diavuoel didotnua S1=3,6m,
OUYKPOUETOL KEVTPLKA KAl EAAOTIKA OTO onueio A pe cwpa 2, padlag mx=3m; , TO
onoio Tn oTLyMA TNG Kpouong Kiveital avtiBeTa wg Npog To Z 1, HE TAXUTNTA
pETpou U =4m/s, 0nw¢ ¢aiveTalr oto oxnua 4.

2

ui uz

—— maf—

XY
3-1-1- L]




APXH 5HY YEAIAAY - MONO NEO XYXTHMA - I'” HMEPHXIQN

ZxApa 4

TEAOXY 5HY AIIO 6 JEAIAEY




APXH 6HY YEAIAAY - MONO NEO XYXTHMA - I'” HMEPHXIQN

M. Na unoloyioete TO METPO TNG TAXUTNTOG TOU OWHATOG 241 OTO ONuEio T,
onou n aktiva Or eivalr katakopuen.

Movdadeg 5

N2. Na unoAoyiceTe Ta PETPA TWV TAXUTATWY TWV CWHATWV X4 Kal 5> auECWE
META TNV Kpouaon.
Movadeg 8

M3. Aivetat n padla ToU OWHATOG Z », My =3kg. Na unoAoyiocete TO HETPO TNG
HETABOAAG TNG OPUAG TOU OWHOTOG X 2 KATA TNV Kpouon (povadeg 3) kat va
npoodlopiceTe TNV KATEUBUVOR TNG (HOVAdEG 2).

Movdadeg 5

MN4. Naunoloyioete To N0000TO TNG HETABOANG TNG KILVNTLKAG EVEPYELOG TOU
OWHATOG 2 1 KATA TNV Kpouon.
Movadeg 7

Aivetal: nenttaxuvon tng Baputntag g=10m/s?.
OewpAOTE OTL N XPOVLIKN dLAPKELA TNG Kpouong €ival apeAnTEa.

OEMA A

Twpa X, palac m = 1 kg, eival depévo OTO KATW AKPO 1BAVIKOU egAatnpiou
otaBepdag k = 100 N/m. To ndvw Akpo TOU eAatnpiou eival oTepeEwPEVO O€
QKAOVNTO onuUEio OTNV KOPpU®PR KEKALHEVOU emnédou, ywviag kAiong ¢ = 30°.

To TuApa Br tou kekAlpEvou emnedou gival Agio.

Opoyevng KUAvdpog palac M = 2 kg kal aktivag R = 0,1 m ouvdEeTal PE TO
owpa X pe Tn PBonbBeia aBapouc vnupartoc nou Oev enipnkuvetal. O afovacg Tou
KUAivdpou €ival opilovTioc. To vipa kai o afovac Tou eAaTtnpiou PBpiokovTal
oTnv idla eubeia, nou eivalr napdAAnAn oTo kekAIgEvo eninedo. To oluOTnHa TWV
OWHATWV 1I00pPONEl ONWC PaiveTalr oto oxnua 5.

TEAOY 6HXY AIIO 6 JEAIAEY




APXH 7THY YEAIAAY - MONO NEO XYXTHMA - I'" HMEPHXIQN

A 1. NaunoAoyioete TO HETPO TNG TAONG TOU VAMOTOG (povadeg 3) kal Tnv
ENUAKUvVOn Tou gAatnpiou (povadeg 2).

Movadeg 5

Tn xpovikh otiypun t = 0 k6Betal 1o vApa. To owpa Z apxiel va eKTeAei anin

QPHOVIKA TAAAVTwWON Kal 0 KUALVOPOG apxilel va KulieTal xwpic oAiocbnon.

A 2. Na ypdayete TnV €giowon TNG dUVOPNG €nava@opdg yla TO CWHO 2 O€
ouvaptnon HE TOo XpOvo, BewpwvTtag wg OeTIKA QOopda TNV NPog Ta nNaAvVw,
onwc @aiveralr oTo oxnua 5.

Movadeg 7
A 3. Na unoloyicete TO HETPO TNG OTPOYOPUNG Tou KuAivdpou, 6Ttav Ba €xel
dlaypayet ND — NEPLOTPOPEG KATA TNV Kivnon Tou OTo KEKAIMEVO €ninedo.
n
Movdadeg 7

A 4. Na unoAoyiocete TO puBPO MPETABOANG TNG KLVNTIKAG €EVEPYELAG TOUu
KUAivdpou, Katd TNV Kivnaon Tou OTO KEKALPEVO €ninedo, TN XPOVIKA OTLYHA
t=3s.

Movdadeg 6

AivovTat:

|| nemtaxuvon tng Baputntag g = 10 m/s2.
1 n ponrn adpdavelag opoyevoug KUAivopou wg npog Tov afovda Tou

low = T g2,

2 1

] nu30°[ _
2,

OAHrIIEZ (yia Toug e&eTalopévou

1.  Z10 €§w@uUAAO TOU TETPAdiou va ypAyweTe TO €EETACOUEVO PABNUA. ZTO €0WQUAAO
TMAVW-TTAVW VA OUUNANPWOETE TA OATOMIKG OTolXEia pabntA. ZTnVv apxXn Twv
ATTAVTACEWV O0¢ VA YPAYETE NAVW-NAvw TNV nUEpopnvia kat To €getalOuevo
paOnua. Na pnv avTiypdyere Ta OEPATA OTO TETPADIO KAl VO MR YPAWETE
nouBeva OTIG ANAVTACEIG 0AG TO OVOUA 0OG.

2. Na ypdyete TO ovopatenWVupd o©aG OTO NAVW MHEPOGC TWV  QWTOAVTLYPAPWV
QUEOWG MOAIG cag napadobouv. Tuxov OnUEIWCEIS CO¢ TTAVW OTa Béuata Sev
0a BaBupoAoynbolv o€ kapia TrepiTrrwon. Katd Tnv anoxwpnor oag va
napadwoeTe padi pe 1o TETPADIO KAl TA GWTOAVTIypaAPa.

3. Na anavtioete oT1o TETPAdIO cag 0 OAa Ta OEpaTa MOVO pE UNAE ] MOVO e
HOUPO OTUAO pe peAdvi nou Ogv ofrjvel. MoAUBL emrTpenetal, HOvo av 1o ¢nTdElL n
€KQWVNON, Kat pévo yia nivakeg, dlaypappaTa KA.

4. Kdbe andvtnon €MOTNUOVIKA TEKUNPELWHEVN €ival anodekTr.

5. Awdpkela €E€TaonG: TPEG (3) WPEG HETA TN dSlAVOUA TWV QWTOAVTLYPAQWV.

6. 'Qpa duvathg anoxwpnong: 10.00 n.p.

ZAXZ EYXOMAZITE KAAH ENITYXIA
TEAOX MHNYMATOZX
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APXH 1HY YEAIAAXY
MONO INIAAAIO YYXTHMA - '’ HMEPHYIQN

NMANEAAAAIKEZ EZEETAZEIZ
" TAZHZ HMEPHZIOY N'ENIKOY AYKEIOY KAI ENAA (OMAAA B")
AEYTEPA 23 MAIOY 2016 - EEETAZOMENO MAGOHMA: ®YZIKH
OETIKHZ KAl TEXNOAOIKHZ KATEYOYNZHZ (KAI TQN AYO
KYKAQN) ZYNOAO ZEAIAQN: E=I (6)

Oéua A

21c epwrioeic A1- A4 va ypdyere oro 1erpddié cag¢ Ttov  aplBud  Tng
epwrnong kai, OimAa, 1O ypduua TOU  QVTIOTOIXEI  OTN ppdon n ormoia
OUUTTANPWVEI OWOTA THV NUITEAN TTPOTAON.
A1. It o efavaykaoptvn  takaviwen  n o ouyvotnra  tou  Oieyeptn  elvalpeyahdtepn e
6l0ovyvoTATAC TOU TRAAVTWTA. AV PEIWVOVHE GLVEYWC TN ouyvdtnta tou Bieyeptn, 10TE TO TTAATOC TNC
ebavaykaopéune Takdvtwonc

a) Ba uével otabepo
B) Ba avtdvetal ouveywey)
B pewdvetal ouveywe
6) apykd Ba avfdverol kou petd Ba pelveTal.
Movdadeg 5
A2. O Obelkine 6idBhaonc €vdc otttikod vAkol uTTOpEl va elval loo¢ e
a) 0,5
B) 1,1 m
y) 1,5
) 2,5 m/s.
Movdadeg 5
A3. Eva owpa I ektehel o0vBern appoviki tahdviwon  w¢  armotéheopa 600 aTTAWY  OPUOVIKWY
tehovt@oewy  Tov  ylovtar ot (Bia 6ielBuvan Kl
e eowo X1— Anuwt  al ( ) H eflowon me
olvBetne apuovikic taddviwone evaXa) X=3Anu wt *tm
2AN Wt
B) X=4Anu (@t +r[)
Y) X =3Anuwt

6)  x=2Anu dt +r[)-
Movdadeg 5

A4. Xopeltpio  TeploTpépetal  ywplc TpiBéc Eyovtac  ta xéplo ¢ amdwpéva. Otav n yopedtpia Kkatd
T OidpKew tng TeploTpo@Ac ocuuTttlooel T yéplatng, 10t
a) n o oporti abpdveiac ¢ w¢  Tpo¢  tov  dfova  TeploTpo@Rcavtdvetal
B) N otpogopun ¢ w¢  Tpo¢  tov  dfova  TEeploTpoQAC  TCEAATTWVETQN

TEAOX 1HY AIIO 6 YEAIAEY




AS.

APXH 2HY YEAIAAY
MONO INIAAAIO YYXTHMA - '’ HMEPHYIQN

Y) N ovyvdtnta Teplotponc avfdverald) n Teplodoc
TLopagével otabepr.
Movddeg 5

Na xapaktnpiocere 1I¢ TPOTACEISC TTOU AKOAouBouv, ypdapovrag¢ Oro TeETPAdIo

oag, OimAa OTO0 ypduua T1TOU QVTIOTOIXEI O KGBe mpdoTacn, tn Aéén Zworo,

av n mporaon ¢€ivar ocwarth, N m Aéén AdBog¢, av n mpdraocn  eivai

AavBaouévn.

a) Otav 1o apoprioép €voc avtokvAtou Trahwvouy Kal @Belpovtal, nTUA TR oTaBEPdC
artoofeonc eAaTTLIVETQL.

B) Otav éva nhektpikd  optio  Kkiweltal cvBOypoppa Ko OpOAG, TOTEEKTTEUTLE
nAekTpopayvntiky aktvopodia.

Y) 2t 0ldyvon o0 QWTOC ol avakAWUEVEC aKTIVEC el TrapdAAnAec.

0) Otwv  wa  povoypwyatiky —aktvoBorla  GiadoBel ard To  KEVO O KATTIOWO OTTTKO WEOO,
10 pAkoc kbpatoc Tropapével To (dlo.

£) Otav éva modAhato Kwweltal Trpo¢ to vATo, N OTPOQOPUA TWY TPOYWYWC TTpo¢ Tov dfova
TLEPIOTPOQAC tlval fva Bidvoopa pE KatedBuvonTrpog ty avatol.

Movddeg 5

Oéua B

B1. Zt0 KOKAWWO TOL OYAUATOC O pETaywYoC | Bploketal

B2.

apyka otmnbeon A ka to TERVio Blappéetal ard
peb otabeprc gvtaonc. TN ypovikA
oTlyuA t = 0 o0 petoywyoc petagpepetal
akaplalo ot Béon Bkal T0  KOKAWHO  eKTEAEl
nhektpikd takdvwon.  To  ypovkd  Bidotnua
uetato 600 Slaboy kWY ueyloTwy e
EVEpYELDC 10U uayvntkod reeblov tou TTRviov
eval:

i 2mE i, ii

T i

Movdadeg 2

a) Na eruhétere ) owoty amavinon.

B) Noo Gikaiohoyqoete v amdvined oac.
Movdabdeg 4

Eva artho appovikd koo Trov Biadidetal oe chaotkd WEoo xel eflowan
b

Me 1opor] = - -
NG Hopong y Anum iy ) T ve eva o tagbme GidSoonc o

kfpato¢ OirtAdoia attod T peéyiotn taybtnra ToAdviwone €voc onuelov TtouElaoTikod peoov, Ba TTpETIEl
Vo 1oy0el

i. A=T1A i A=2nA ii. A=4mA

TEAOX 2HY AIIO 6 JEAIAEY




APXH 3HY YEAIAAY
MONO INIAAAIO YYXTHMA - '’ HMEPHYIQN

a) Nao eruhébete 1) owot] amdvinon.

Movadeg 2
B) Nao Gikatohoyqoete v amdvinof oac. v s

Movadeg 4

B3. Mia aktiva povoypwpatikod @wtdc olabidetar péoa amd tpia Blagopetikaortukd péoa (1), ( 2),
(3) omw¢ oavetal 010 oYfua.

(1)

(2)

(3)

Ma ¢ ywviee tov oyfuatoq blvetral 011 B3

>61 >62.
Ma touc Oelktec 0idBAaonc N1, N2, N3 twy peowv (1), (2), (3), avtloroya,
oy0el 011
i nt < ns i, nit > ns ii. nNi1=ns
a) Noo eruhéere ) owotq aravinon.
Movdadeg 2
B) Nao Gikatohoyqoete v amdvinof oac.
Movdadeg 4
B4. Eva petohhiko  voulopa ekogevdoviletal  katakdpuga TTpo¢ To TIdvW  pE
apyikn tayiinia Vo kol apykl ywviakd taydmia wo. Av n aviotaon Tov
apa elval apeAntéa tote, Otav To vOpopa @tdoel oto avwrato Oyoc
i. fBa otapatioe va TeploTpépeTal
ii. B meplotpepetal pe ywviakg toydtnta wkpdtepn e apyIKAc
iii. 8o Teplotpéoetal pe ywviakn taydmra lon e apyikic.
a) Nao eruhébete 1) owot] amdvinon.
B) Noo Sikaiohoyqoete v amdvinoq oac. Movadeg 2
Movadeg 5

Oéua

Aettt, dkapriin kal opoyevic pdpboc Ar pAkoue | = 1,2 m xa pdlac M = 1 kg pmopel v
TLEQIOTPEQETl 06 KatakOpupo eTtimedo, ywplc tpiBec, yopw amdotabepd opfdvtio dfova kdBeto ot
pdfbo, o orolo¢ Oiépyetal amd to onuelo O e amdotaon [/3 amd 1o dkpo A ¢ pdBbov. To dkpo T
me pdBdov guvdtetal

TEAQOX 3HY AIIO 6 JEAIAEY




APXH 4HY YEAIAAY
MONO INIAAAIO YYXTHMA - '’ HMEPHYIQN

ue apopéc viua Tov oynuatie ywvia ¢ = 30° pe 1 pdpbo, To Mo dkpo tovoTrolov elval akAovnta
ouvdedepévo oe otaBepd onuelo A OTwC 010 O)fua.

\

A

<+ {/3—>
Al 0 r
O
To  olotnua apyika 100pPOTIEl oe  opl{dvtia Bton.  Kamoa  ouyp 10 viua

KOBeTal.

F1.  No omohoyloete to pétpo ¢ G0vaung Tov aokel to vipa oty pdBbo kal 10 wétpo ¢ Blvaung
mov Béxetar n pdBdoc ard tov dfova TLeploTPOQAC, TPV KOTTEL TO VALQ.
Movdadeg 6

F2. Na vmohoyloete
a) wm porty adpdveag e pdPdov w¢ Tpo¢ tov dfova TIEPIOTPOQACTNC
B) 1t ywwokn erutdyovon e pdafbov T ypovikn otyud katd tnvortola KOBetal TO VAUA.
Movdadeg 8

3. Na vrmohoyloete v taydtnta tov dkpov T tn¢ pdBdov T ypovikn otyuAkatd tnv otola n pdpdog
EpyeTal vl TIpWIN Qopd armtd Ty KatakopuonbBion.

Movdadeg 6
F4. Na omoloyloete 1o pétpo  tou  puBuod petaBoddc e oTpogopuAC TG
pdBbou t ypovwkh otyuq Tou oynuatilel ywvia 30° e Y KaTaKOpUGO,
uetd Tt OiEkevon eyl TpWIN gopd atd tnv katakdpuen Bion.
Movdadeg 5
Alvovral:
, , , , , 1
o 1 portf abpdveac pdBbov wg Tpoc o Kkévtpo WAlag e lem _ lef ,
\ f 2 0 1 'u{_3
n erutayvvon e Bapiintac g = 10 m/s <, w30 ow30°2= -
Qéua A
T obpata 2, paag m = 1 kg, ku I, pilac my = 3 kg, 100 oyfpatoq eva

torofetnuéva o€ Aelo opilovio ertimedo Kkou epdrrovtal petafd tou. To owpa i elvar Beptvo oty dkpn
opi{dvtiov 1bavikol ehatnplov otaBepdc k = 100 N/m. To chatfpio pe 1 BofBewar vipatoc eval
ovortelpwpévo katd d = 0,4 m amo 1) 060n Quokold pAKkouC, OTTWC Qalvetal 0T0 TrOPaKATW OYAUa.

TEAQOXY aHY AIIO 6 JEAIAEY




APXH S5HY YEAIAAY
MONO INIAAAIO YYXTHMA - '’ HMEPHYIQN

a (

Z*| Ez zs‘-
Kdrola ypovikd otyui 1o vipa kOBetar kal t0 000THME TWY OWMATWY I 1 kol I 2 kveltal Tipo¢ Tt Oefid.
Metd v artok6Mnon to owpa I 2 ouveyllel va kveltaioe Ao 0dTedo  Kal  ouykpoletal  KEvTpikd Kl
mhaotkd e t0 owpa Iz, pdlac ms= 2ka.
Mivw o010 ocwypa I 3 ¢xovue tomoBerfoe TNyl S NNTKWY  Kopdtwy, apedntéac pdlag, n  omola
EKTIEUTTEL  ovveyw¢ Ao  ovyvotnac fs = 1706 Hz. Nlvw otoowpa I 1 vmdpyer oéktng A
NNTKWY KUpdtwy, apedntéac palac.

)

S
T

A1. Na Tpogdiopioete ) Béon oty omola Ba artokoMnBel 10 owpa I 2 amd To OWHX I 1,
Tekunplwvovtac ty ardvinod oac.
Movdadeg 6
A2. No ovrodoyloete 10 petpo ¢ péyioTne taxdInrag Tou owpato¢ I 1, KaBWCkal To TIAATOC TNC
arthic appovikic Takdvtwone Tov Ba kTNl T oWy
I1 agod artokoAAnBel amd T0 cwpa Is.
Movdadeg 6
A3.  No vrohoyloete v TaydTNTO 100 OUOCWHATWHATOC TWYV OWHATWY I2 Kal I 3petd Ty kpolon

(povdbec 3) Kkal T0 TEOGOOTO TAC KWNTKAC €VEPYEIAC TTOU METATPATINKE O€ Bepuik evépyela Katd TV
kpolon (povdbec 4).

Movdadeg 7

A4. Na omoloyoete T guyvdtnta v oTold kataypdge o Géktne A kaTIol XPOVIKR OTIyWA petd v
kpolon Kkota Ty omola To ocwpa I 1 Oipyetal ammdrTy BEon 100pPOTTIAC TOU, KWOOWEVO TTPOC T
apiotepd.

Movddeg 6

Alveral 0t n toydmnta tov fyov otov afpa tval Vaoy = 340 m/s kan nyntkq Ty
0ev KataoTpeQeTal katd Tty kpodon.

TEAQOX 5HY AIIO 6 JEAIAEY
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APXH 6HY YEAIAAXY
MONO INIAAAIO YYXTHMA - '’ HMEPHYIQN

OAHIIEY (via Ttouc efetalouévou

210 €€wW@UAAO 100 Tetpabiov va ypdwete 10 efetaldpevo pdbnua. ETO ECW@PUAAO TTAVW-TTAVW
VO OUUTIANPWOETE  Ta atokd  oa¢  otopEla.  ETRV  aPXA TWV ATTAVTACEWV Odg W
ypdyete  TAVW-TIOVW TV nuepopnvia kal o efetolOuevo pabnua. No MV avTiypAWeTE 10
Béuata  ot0 tetpddio Kk va pNn  ypAweTe TOVBEVd 0T¢ artovtioe oag To voud oac.

Na  ypdwete 10 OVOMOTETTWWMO 00C 0T0 TIAVW  WEPOC  TWY  QWTOAVTYPAQWY apéowe MONC oag
rapadofody. TuxOv onupeEIWOEI§ Ooag TTAVW OTa Béparta Sev Ba BabuoAoyndouv o€
Kapia mepimTwon. Katd tny anoxwpnor| oag va mapadwoete ol pe to 1etpddio Kol to putoavtypaga.

Na amavtioee oTo TeETPAdI6 cag 0¢ Ola 10 Bipata povo e umke | MOvo e padpo 0TuAd
ue peddv Trou Oev ofrve.  MoAOB erutpémeral, MOvO Qv 10 [nide N ekQWINON, kAl MOVO Vit TTVOKEC,
dlarypdypata KAT.

KaBe artavinon eruotnuovikd TEKUNPIWHEVN €val aTTOOEKTH.

Napkea efetaonc: tpec (3) wWpec perd T Blovopun TwY PLTOAVTYPAQWV.

Qpa duvarc amoywpnone: 10.00 T..

2AZ EYXOMAZTE KAAH EMITYXIA

TEAOZ MHNYMATOZ

TEAOX 6HY AIIO 6 YEAIAEY




APXH 1HXY YEAIAAY - I’ HMEPHXIQN

NMANEAAAAIKEZ EZETAZEIZ
" TA=ZHZ HMEPHZIOY N'ENIKOY AYKEIOY
AEYTEPA 12 IOYNIOY 2017
EZEETAZOMENO MAOHMA: ®YZIKH MPOZANATOAIZMOY
2ZYNOAO ZEAIAQN: E=I (6)

OEMA A

211 epwrthoeic A1- A4 va ypdwere aoro 1eTpadIO0 oag Tov apiBud tnG €pwrnNong Kai
OiTTAa 1O ypduua TOU QaVTIOTOIXEI OTn @EACN N OToia CUUTTANPWVEl CwoTd ThHV
nuITEAR TTpoTAON.

A1.

A2.

A3.

A4.

Katd v mthaotkq kpobon 000 ocwpdtwy oyder ot

a) N UNYQVIK] EVEpyEI 00 0VoTHuatog wy 000 owpdtwy
TLOpOEVEl oTaBEpT]
B) N unyaviki EVEpyELD 00 OVOTAMATOC wy 000 owpdtwy
avfdveral
V) N KwnTKA EVEpyELa 100 ovoTuartoc wy 000 owpdtwy
TLopapével otaBep]
0) N opuA TV OVOTAWATOC Twy 000 OWuATWY TTapapéve otadepy.
Movdadeg 5
TWUe  EKTEAE eavaykaopen tahdviwon. Mapatnpetal oty Blo
dlagopetikéc auyvdtntec fq ko fy tov Oleyéptn ue fq < 10 mAdto¢ e
f2

tahdvtwone evar 60, Nty oovyvdtnta fo tov ovotiuatoq loyoel:
a) fo< f1
B) fo>f2
Y) f <f<f
1 0 2
6) f =f Movadeg 5

1 0-

Ie plo ohéBa peet davikd pevoté. Ortav o€ o Teeplox] Tov  LYPOD 0L PEVMATIKEC YPOMEC
TLOKVWVOLY, TOTE:

a) N tayotnra ponc avfdvetal kal N TEOn EA@TTWVETAL
B) n Topoyd tne oAéBac avfaveral ko n Trieon avfdvetal
Y) N Topoxd tne oAéBac chattwvetal ko N Trieon ehattwverald) N

tayitnta pof¢ avfdvetar kal n Tiieon aufdveral.
Movdadeg 5

Algkpotnua Onuovpyeltal petd ard o0vBeon 600 apuovikwy Tadaviwoewvine (blag  OiedBuvone  TOU
yvovtal  yopw amd Tto (60 onuelo, Otayv ol TAAQVTLIGEIC EYOUY
a) (oo TIAGTN KU o€ oUYVOTNTEC

B) Slagopetikd TTAdTn Kau lo€C guyvOTNTEC
Y) Slagopetikd TTAATN Kol OlXQOPETIKEC TLYVOTNTEC
() o0 TIAGT Koo guyvdTtnTEC TTOU OlogEpouy TroAD Alyopetald touc.

Movdadeg 5

TEAOX 1HY AIIO 6 YEAIAEY




APXH 2HY YEAIAAY - I'” HMEPHXIQN

A5. Na xapakrnpioere 1IC TPOTACEIS TTOU akoAouBoUuv ypdapovrag oro TETpddio
oag, OimAa OTro ypduua TTOU QVvTIOTOIXEl 0 KGBe mpdraon, t™n Aéén Zworo,
av n mporaon e€ivar owaorn, H ™ Aéén Aa@og, av n mporacn @ Eivai
AavBaouévn.

a) H etlowon ¢ owéyeae  elval  dueon  oovemelw e apyfc Siatqpnonc e
EVEPYEIAC 0T POR TWY 10AVKWY PEVOTWVY.

B) H pomtq wac obvapne F wg mpoc dfova miepiotpooAc elval undév, dtav o gopéag
me  Ovapne  evar  TrapdAnho¢  atov  dfovaTieploTpogic.

Y) L¢ wa gBlvovoa Ttohdviwon, oty omola N avutBépewn  G0vapn evalavdhoyn s
Taybtnrac, 0 Ayoc 600  Oiwdoykwy  peyloTwy aTtopakpdvetwy TIpo¢ Y I
kateoBuvon Siatnpeltar otaBepoc.

§) H kvnon evdc tpoyod Trov kuhietal elval arotéheopa tne ertahnAoguiac peta@opikAc Kal
Wag 0TpOQIKAC Klunang.

£) Le tva otdolo kOpa, Trov &yel GnuiovpynBel oe tva ehaotikd peoo, naréetaon 600
dlaboykwy KoY elval lon We €va pAko¢ kbpatoc A.

Movdadeg 5

©OEMA B

B1.  Eva katak6pupo 1bavikd ehatipio  otafepdc ko fyel to dvw  dkpo  TOU OTEPEWMEVD O€
akhovnto onuelo kal Bploketal otn Béon ouoikod pfkouc. Ito ehedBepo  dkpo  tou  ehatnplov  Kal
W autd  Bploketar oty Btonoguokod pRkoug, otepewvetal pala m.  Amd tn Bton  autd
10 obotnuaaoqvetal eAe0Bepo Kal apyllel va ektedel artAf apuovikd tahdviwan.

ALY ","..".\- H ".I"," W o W
PRUELERAURL AR AR AU AR

B

(@£on puoikoU
MAKOUG EATTNPIOU)

ZxApa 1

H peéyioTn duvapikn €vEpyelad Tou eAaTtnpiou katda Tn OIApKEId TNG aTTAfC
apuoviki¢ TAAGVTWONG TOU OWHATOC €ival ion HE:

2 2
m?*g” ) 2m?g? m*g
. — ii. -
I iii.
K K 2k
a) Na eruhefere T owot] amavinon. B) Na
dikalohoyroete v erthoyq oac. Movadeg 2
Movdadeg 7

TEAOX 2HY AIIO 6 JEAIAEY




B2.

B3.

APXH 3HXY YEAIAAY - " HMEPHXIQN

Avoiytd  kuhwpiko  Boyelo pe KotakOpuga Tolfwuota TepiEyel vepd péxpr Owouc H. Attd tov TruBuéva  tou
Tiheupiko  torywpoto¢ tou  Goyelov eképyetor  Aerrrdc kuAwdpiko¢ owhivac otabephc Biatoprc. O owhivac eval
apyka op{OVTIOC KOIOTN OUVEYED KAUTTTETQL, WOTE V& YVEl KOTOKOPUOOC TTPOC Ta TIAvwW. To dvoyua

100 owhva Bploketar o¢ dyoc N H ) , , ,
= — mlvw amé 10 erumedo To TOBPEVA TOU

doyelov, OTIWC QalveTal 010 oYU 2: 5

...................

lIl. \I.'u l,"'.ll' s A R
\\ ‘gW‘ ”‘g"‘ m A ﬂ Ih
\Ill\l"l'l'}‘l.l".ﬁ\-.l.ll".'. \ I".I' III"I"II "ll'l I". .I" I"i ". W "".-. A I"-.'.I,_”_ AR

ZxApa 2

Na BewpnoeTe OTI:
| n TaxuTnTa pe Tnv onoia kaTteBaivel n oTabun Tou vepoU OTO AVOIXTO
doxeio €ival apeAnTEa
| To vepd ocupnepipEpeTal wG 18AviKO PEUCTO
N aTgoo@aipikn nieon napapével otadepn.
To METPO TNC TAXUTNTAC VLA HE TNV onoia péel To VEPO OTO ONnueio A Tou
op1{OVTIOU CWANRva €ival ico Me:

. o ii. 10sh N jdﬂT_.

a) No eruhééere ) owotq amavinon. B) Na

) ) Movadeg 2
dikalohoynoete Ty eTudoyn oac.
Movdadeg 6
0L Ttapatnpntec AUKm B kwobvta oty Bloc opilovtia katebBuvon pe Tay0TnTEC
) o m
pwoo 35 = — v2 0 qulotoga. Tty T tou TrapannpnTd A ea
Kau
OTEPEWMEVN NNTKA TINYR, OTTWC Qavetal ot0 oyAua 3:
B o
- v, o ( fﬁ U,
IxApa 3
H nynukdf monyq exmépme ovveywe Ayo otabepic ouvyvdtntac £, o ormolog
S
dbibetal atov agpa pe taylrnta v . 0 mapamnpntic B avuhapBdveraitov Ayo e

%L

NYNTKAC TINYAC e ouyvotnta lon pe:

TEAQOX 3HY AIIO 6 JEAIAEY




APXH 4HXY YEAIAAY - I’ HMEPHXIQN

.2 11
i. _fS f. 11
ii. ]
1 i
2 12 _
a) No eruhédere ) owotq amavinon. B) Na
Mové 2
dikatohoyfoete v erudoyd oac. ovadeg
Movdadeg 6

OEMA I

Evkapoio  apuovikd kopa  Biabibetal  ywplc  aTtwAelec  evepyeiac o€ ypoupko ehaotikd  péoo  ( yopdn)
mov tovtilerar pe  tov  nuatova Ox, mpoc Tt OBeukAkateoBuvon. H mnyR tov kouato¢ Bploketal 010
akpo O (x=0) tov nudafova Ox tov chaotkod peoov. H TenyR  ektehel  amh}  apuoviki TaAAVTWON
ue cflowonaropdkpuvone y=Aenuwt.

Itoewbne pdla Am=10"°kg rtov chaotkod ptoou Exel evipyela  TaAGVTWONC

Er 5,2 107

To ¢hdyoto xpovmé' .ﬁtdomua yloo Ty arevBelac  perdBaon e oTOlNEIWOHOUC

ualac Am  tov ehaotikol péoov amd Yy KkdTw akpale Bfon  tahdviwordc Tncuéxpr TV eTdvw akpala
fton taddviwonc e eval At=0,4 s.

210 (610 ypovikd Gidotnua To KOpa £xel OiadoBel e amdotaon A x=4cm.

F1.  No vmohoyloete ty Tepiodo tov kopato¢ (upovdbec 2), 1o WAko¢ klpatogtov kbpato¢  (povadeg
2) ka t0 TAAto¢ tahdviwonc ¢ otoledboucpdlac Am (povddec 3).

Movdadeg 7
r2. No  ypdwete v eflowon tov  apuowkol  kbpato¢  (uovdbec 2)  kal  va oyedidoete o€
BaBuooynuévoue dfovec to omywdturto tou Kkbpatog T xpowkn ouyui t1=1,4s (povadec 4).
Movddeg 6
F3. Na vroloyloete Ty konukq evépyer e otoryelwdoue pala¢ A m, odtav n
artopdkpover ¢ amd t Oéon looppottiac ¢ thval y=0,2m.
Movdadeg 6
~ Brad.

Ao onpel P okal Iotne yopdAc €xovv Olagopd gaonc ¢, — @y
2
r4. Na vmodoyloete v toyfmnra tou I, Otav n artoudkpuven tou onuelov Paté T Béon 1o0ppoTTiac
00 eval yer=0,4m.
Movdadeg 6

Ormov cpoavifetal 10 7T V0 un ylvel aplBuntkd avtikatdotaon.
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OEMA A

Mia opoyevic dkaprttn  pdBdoc AT otabepic  Oiatopfc éxel pdla M=4Kg. HpdBdoc oopportel o¢
opifovtia Bton kal to dkpo tnC A ouvbéetor pe dpBpwonoe katakdpugo toiyo. To d@Ao dkpo T ¢ pdBdou
ouvbéetal peow aPapodc n extatol viuato¢ TA pe tov Katak6pugo tolyo. To vApa oynuatilel pe ™ pdpodo
ywuia ¢, Tlpw amdé v Aemtd  opoyevq  Oloko  kévtpou K,  pdla¢ m=2kg kalaktvac
R=0,1m ¢thar thyptvo T0MEC @opec évar Aemttd  pun  extatd  oBapécviua. To ehedBepo dkpo tov
vApatoc €yel otepewBel oto dkpo I otne pdBdov AT, OTwe gavetal oto oyfua 4 :

ZxApa 4

A

S
L

. , _—
\\\\\-.M\K\\‘x W

T o S, e o
05 \'\\_\\\.\. ‘\\_‘\._\_

A

o e

L
>
S
.-I

B

Tn ypovkd ouypl to=0 o Oloko¢ agAveral va kwnBe kot To vApa EetuAlyetaywplc vo ohigBalvel.

A1. No vrmoloyloete to pétpo e erdyovone tov kévtpov palac touv blokov,
KOBWC auTOC KatEpyEeTal.
Movdadeg 6

A2. Na vmoloyloete 10 pétpo ¢ O0vaunc Tov Oéyetal n pdBboc AT oto dkpotng I amd to viua TA,

0tav o Oloko¢ Katépyetal.
Movdadeg 6
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Tn ypovkn ouyuq mov to kévipo palac K tov Glokou €yel katéA@el katakopugakatd h1i=0,3m 10 vipa
rov ouvbeel To Oloko pe Tt pdBbo KkOPetal.

A3. Noa ovrohoyloete T0 pétpo ¢ otpogopunc Tov Olokov WG TIPpoC Tov afova TLeploTPOQAC  TOU,  METd
artd  ypovko Oidotnua At amd ) otuyuh TroukOTINKE TO vAua.

Movadeg 6

A4. Na omoloyloete to Adyo ¢ KkunukAc evépyelac Adyw  TIEPIOTPOQIKACKINONC TTPOC TNV KwNTIKA
gvipyela AOyw petagoplkic Kklvnonc tou  Glokou petd ard ypowkd Gidotnua At'=0,1s amd T
OTlyu} TIOU KOTIMKE TO VAU,

Movadeg 7
Alvovral:
e N tTUTdyuvon e Papdmra¢ g = 10 m/s?
o N porth abpdveiag tov Olokou w¢ Tpo¢ Tov dfova Trov OBiEpyetal aTLO TO
KEVTpo Palac tov Iem = } mR2
e nuo =0,8, o = 2
0,6
e 0 dfovac TIEIOTPOOAC o0 blokov TLOOEVE] OUVEY W 0pIL0vTIOC Kl

KIVEITQl 0€ KOTOKOPUON TPOYId o€ OAn T OGidpKew ¢ Kwnone Tov

e 0 Olokoc Oev @tdvel 010 €0apoc oTn OidpKEIX TOU QAIVOEVOU.

OAHTIIEX (via Ttouc egetalouévou

1. Zt1o €€wW@UAAO 100 TETpadiov va ypawete 10 eferaldyevo pdbnua. ZTO ECWE@PUAAO TTAVW-TTAVW
Ve QUUTTANPWOETE T QTopkd oto)ela pobnml. ETRV ApXA TWV ATTAVTACEWV Oog v ypdyer
mlvw-Ttdvw Y nuepopnuio kat to efetalopevo pdbna.  Na gV avTiypAweTe Tt Biuata 010
€pddo ki va pn ypdaweTe Tovbevd ot¢ artaviioeg oac To Gvoud oag.

2. Na  ypdyere 10 OVOMOTETTWWMO  0aC  0T0  TIAVW  PEPOC  TWV  QWTOAVTYPAQWY QUEoWC MONG  oaC
rapadoBodv. Tuxov onueiwoelg ocag MAvwW oTa Bépara dev Ba BabuoAoynbolv oe
Kapia mepitrTwon. Katd tny anoxwpenor oo va ropadwoete podl e 10 1€tpddio ko o gwroavtiypaga.

3. No amoviose oTo TETPAdIO oag ¢ Oh 1 Béuota poOvo je Uthe | MOVO g palpo 0TVAO
Ue peAdv Twov Oev oBfve.  MoAOB erttpéTietal, MOVO v T0 (nTde N EkQWINON, KAl MOVO yia TIVaKEC,
dlarypdypata KAT.

4.  Kabe amavinon eruotnuoviKd TekUnpIwEVn €val aTTodEKTH.

5.  DNdpxea eferaong: tpec (3) Wpe perd 1 lavopun Twv QuToaVTypdew.

6.  Qpa buvatdc amoywpnon¢: 10.00 .y,

2AZ EYXOMAZTE KAAH ENITYXIA

TEAOZ MHNYMATOZ
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NMANEAAAAIKEZ EZETAZEIZ
" TA=HZ HMEPHZIOY F'ENIKOY AYKEIOY
TETAPTH 13 IOYNIOY 2018
EZEETAZOMENO MAOHMA: ®YZIKH MPOZANATOAIZMOY
2YNOAO ZEAIAQN: OKTQ (8)

OEMA A

211 epwrthoeic A1- A4 va ypdwere aro 1eTpadid0 oag Tov apiBud tng €pwrnong Kai
OiTAa 1O ypaQuua TToU QaVvTIOTOIXEI OTn @PAcn n ormoia CUUTTANPWVEl OCwoTd TNV
nUITEAR TTpoOTAON.

A1l.

A2.

A3.

Ao wkpd owpata pe pdlec m okl 4m, Tou Kwodvtal oty (Bl vBelor pe
avtiBetec katevBovoeic kal TaydTnTeC L1 Kl V2 avTioTo, GLYKpoDovTal
ueTwrukd ki Trhaotkd. Av onoypovikd Oidpkela ¢ kpobong elval apeAntéakal 10 OUOOWHATWHA
akwntoTtoltal, t0Te  ta 600 ocwpata TP TRVKpOlOn Elyav

a) avtifetec TaydtnTecP)  loeg

JTHd

Y) avTiBeTec oppéc

0) [GEC KIUNTIKEC EVEPYELEC.

Movdadeg 5

Tolaviwtic  ektehel efavaykaopévn  toddviwon pe Ty ovyvdtnta fotovbieyéptn  va  eval  Ayo
ueyahdtepn  amé v tboovyvdtnte fo  tovtahaviwtq. Av  ehattooupe Ty Teplodo  Tov
dleyeptn, 10 TAGTOC TNCTAAGVTWONG TOL TAAQVTWTA
a) TLopapével oTabepd
B) avfavetal  apykd K@ pETd  eAaTTWVETAl y)
ehattwvetal apyika kal petd avfdvetald) EhaTTWETaL.
Movddeg 5

Metafd 600 onuelwy A kot B evoc  otdoov  kbpatog  Tov  éyeiSnuovpynBel o€ ¢
YpOUWKO ehaotikd peéoo  TrapeuPdailoviar  ouvohkd 600 OGeopol. Ta onuela A kot B éxouv petadd
T0U¢
a) dlagopd g@donc lon pe O B)
dlagopd g@donc lon pe Try)
dlagopd gdonc lon pe m/4
() dlagopd gdonc lon pe 1/ 2 .
Movdadeg 5
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A4. To avotd Kkvhwdpikd OGoyelo tou oynuatocBploketal  evtdc
medlov Bapbtnrac ue errayovon  Bapimrac g ka7
TiepiEye.  vepo TrokvotnTac p. To Owo¢ Ttou vepod 1o Boyelo
ghal H. Ito onuelo A, Tov améye amdoracn h ard
v ToBuéva  tov  Goyelov,  nubpootatki Tieon el H
on e
a) Paty + pgh
B)  Pa + pg(H-h)
Y) pgh ¥
6) pg( H-h).
Movddeg 5
AS5. Na xapakrnpioere 1I¢ TPOTACEIC TTOU aKOAouBoUv ypdapovrac oro TeTpddid
oag, OimAa oT0 ypauua 1mou avrioToixei o KABe mpdraon, tn Aéén ZwoTo,
av n mporaon e€ivar ocwarn, h ™ Aéén Aa@og¢, av n mporacn @ Eivai
AavBaouévn.
a) Meplodo¢ Ts evo¢ OBiakpotipatoc ovopdletal o yxpdvo¢ avapeoo o€ 6o Saboykolc
undeviopolc e aropdkpuvang.
B) Katd v ekbdwon oeopkqc  6éwnong  to  €6ago¢  Actoupyel  w¢ dleyéptne yia Ta
ktiplo.  Otav n ovyvdtnra tov oeopkol Kkbpotocyvel lon  pe Tty 1bloouyvotnTa  €voC
Ktplov, 10 TIAdTOC  TnCTaMdvTwWONng ToL KTlplov WEYIOTOTTOETAL.
Y) Le wo gBlvovoa tohdviwon, pe Wikpj otaBepd aréoBeonc b, dtav notabepd amdopeong
avfnbel Alyo, o puBudc pelwonc tov TEAdTou¢TnC TOAAYVTWONC EAQTTWVETAL.
0) Katd 1t pon  bawkod  pevotol  oe  opiloviio  owAfva,  OTQV 0L PEVHOTIKEC
yoappéc Tapoveidfoov ty (Bl Trukvotnta, 0o taxomntapofc Gev petaBdaMeral.
£) Le tva pohd pe Oektec n ywviakq erutdyovon tov Aetrobelktn elvalotaBepd kar Gidopn Tov
undevac.
Movdadeg 5
©OEMA B
B1. It ¢heGBepn emuigpdveia vepod Trov npepel, onc Béoeic K kot A Bplokovtaiboo Opoie¢ kal alyypoveg

KUMATIKEC TNYEC QTTAWYV QPUOVIKWY Kupdtwy 1 3

; , , 1
ke M2, TOU  QTEE(OLY ueraty T00¢  aTootaon = .0 Ty

d 2
tahavtavovtal ywplc apykq odon, pe ovyvotnra f 1, mAdto¢ tahdviwone Akar Trapdyouy KOpata

uAkou¢ kopato¢ A1, Tou Giabidoviar oty erupdveTov vEPOD pe oTaBEpr TaxOTATA
v
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Eva onuelo I ¢ etugdvelag tou  vepod 5
artexel armo ty mnyR M1 arooetoon d1= 21
koo arté v Ty M2 amootaon d2 , 0Twe

010 oyfua. To evBoypappo tuApa ZK evakdbeto oto KA.
Amthaoidfoope T ouyvotnra  Taddviwonctwy  H0o d1:2?‘1
YWY dlanpwytag  otabepd  To

mhato¢ A ¢ tahdviwong Toug. K

ol

To I petd tov Girthaciaopd ¢ ouYvOTHTACTAAGVTWONC TWY .
,U " Mo g ovyvotnrac ¢ m, d=dh1 .
mnywy Ba eva: — 2
i. onuelo evioyvone
ii. onuelo ardopeong
iii.  onuelo o tahaviwveral e TAdToc A .
a) No eruhétere ) owotq amavinon. B) Na
dikatohoyfoete v ermidoyd oac. Movabdeg 2
Movdadeg 6

To ooaplbo tou oyjuato, walac M, o mesesmeesessacesaiosaooao
dlaypage oplovtio kokho aktvac KI = R pe  ywviakd
ot W Bepevo ot dkpo aBapodc  un ektatod
viatog, 10 orrolo Trepvdel artd katakdpugo owAfva KA.
ftodkpo M tou vApato ookera katdMnAn dlvaun  F, ;
wote  autd  va kwnBel  ywplctpipy  daptoov  tov
owMva  péxpt  naktva  TeploTpogrc  tou  ogaipidiou
udlocm va yve KX = R/2.

Te Ot Odpkea  tne  petofodic g aktvag g
kokAKki¢ tpoyidc, Bewpolpe

011 10 oQaiplbl0 KweTal ektewvTac KUKNKA Kvnon 6to 0pvTio €M o
To €pyo ¢ Olvaune F vy 0 petakonon tou ogaipidlov pala¢ m Ba ehar loo

le:
1 2 3
) me i, MW, ii. 4 mw?R?
2 R 3 R
a) No eruhééere ) owotq amavinon. B) Na
Sikatohoydoete v erudoyr oac. Movadeg 2
Movdadeg 6
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B3. O xwhvdpkdc owhfvac TA tou oyfuatoc artotehe tuAua evoc peydhov owAqva peraBAntic  Slatopdc Kol
Bploketal o€ kataxkdpupo ertittedo. Itov owhfva péelpe otaBepn Tapoyq 1Bavkd Lypd TTukvdTnTAC P pE popd
artd 1o T mpoc 10 A, Hoyéon twy eufadwy Ttwy eykapolwy Blatopwy Ttou ocwhiva ota onuea T okal A
vl Ar = 2 As. To [ETPO TC TaY0TNTOC PE TRV OTTO Kwelal To vypd oTO Onuelo

[ eha Ta onuelo T ke A aTtéyouy vwopetpikd katd h, 0TTwe gavetal 010

oyfua. I-PME’B(X o0 oypol Tov efépyerar amd to otéuo A Tiépre ot onuelo Koty Tpotktaon g
opilOvtiac evBelac Trou BiEpyetar artd To onpelo T.

A Pum

H amdotaon ZK (Behnuekéc) evar lon pe 4 h.

H biapopd mticon¢ AP petald twv onuelwv T okal A 1o00T00 e

i. 2p0r ii pUg ii pz_

a) No eruhééere ) owotq amavinon. B) Na

GikaiodoyAoete v eruhoyd oag. Movadeg 2
Movadeg 7
OEMA I
(te S}}j Df‘. PUAIKO PAKOG
=T k1 k:g -
[ o500
€ fﬂ cas 'EG S—
(e ) Dl
r Kk K, 2 B
000 m, ™
(1) — +
== K, 1 K, -
t,=0
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Ta davkd ehatqpia tov oyquatoc pe otabepéc ki ki ka (k = =k=50N/m)
1 ke
£YOUV TO £va dKkpo TOUC OTEPEWHEVO of akhovnto onpuelo (I kal Z, avtiotorya). Lto  eheGBepa  dkpa  Twy
ehatnplwy  ouvbéovtal TE oWt M1 K M2 pem; = my; =2 kg.

Ta 000 owpata apykd codrrovtal petafd tou¢ kal eval akvnra. Ta ehatApia fplokovial 010  QUOIKO  TOUC
ufkoc ko o afovec touc PBplokovtal oty (blocuBeia.

210 dkpo [ tou chatnplov ki vrapyel akvnin nynukd Ty S TIOU EKTTEMTE

ouvEYWC Ayo ouyvétntac fo. Ito owha m Ee. torroBetnBel afapfc onueokog

OEKTNC NYNTKWY KupdTwy A.

Extpértovpe 10 oWpa m 1 amd 1) Béon ioopportiac, ovpruéloviac to ehatiplo kikatd Al = 0,4 m
kau 10 agrvovpe eAelBepo. Tn otyud Tov To cwypa m 1 BiEpyetaiartd T Beon ooppoTtiag ToU GLYKpolETal
TAaoTkd pe T0 OWHPX M 2.

F1. No vrmodoyloete 10 Adyo tn¢ ovyvdtpra¢ f1 tov Ayov Tov Kataypdee obektne Ayo Trpv tnY
kpolon Tpo¢ v avtlotoyn ovxvdtnta 2 Trovkataypdge apfow( petd v Kpolon.
Movddeg 7

Fr2. No o6efere 0n 10 ovoowpdtwpa ektedel arAf  apuovikf Ttohdviwon We otaBepd  eTTavOQOpAC
D = 2k «u va omohoyloere 1o TAATOC  Tn¢TOAdVTWONC.
Movddeg 6
F3. Na omoloyloste g¢ Tooo ypdvo Wetd Ty kpobon o OéKtng kataypdgs yia TLpWIN @Opa ovyvotnta
on pe T oovyvotnra fs TIov EKTLEUTIEL N NYNTKATINYA.
Movddeg 6
F4. Noa vroloyloete 10 petpo tou péyiotov puBpol petaBordc tC 0puAC TOVCLOOWHUATWHUATOC KATA T
Sidpkel ¢ TaAAVTWORAC TOU.
Movddeg 6

Na Bewproete :
e 01 katd v kpolon ta 800 OWMATO BEv TTOPAUOPYLIVOVTAI
o Ocukn katelBuvon Y kate(Buven Kvnonc 10U OLOCWHATWUATOC AUECWCUETA TV Kpolan
e auelntéec e tpiéc, Tty avtiotaon tov afpa kal To Ypdvo Kkpobonc. 6T o nyntkdc GEkTnC Oev
o KTAOTPEQETAl KaTd TRV KpoOON.
e Abetal n toydtnra tou Ayov otov afpa: vy = 340 m/s.

TEAQOX 5HY AIIO 8 JEAIAEY
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OEMA A

Aettt opoyevdc pdBdoc OA pAkoue | = 3m xa pdla¢c M = 8 kg elval otabepd cuykohAnuevn e
0 dkpo e 0 010 KEVTIPO Opoyevolc Olokou A

, J2

hatag ma - _ g kg ke aktveg R, ~ T om. To olotnua twy B0o qutdv owpdtwy

(paBoov-biokov) prropel va TIEpoTPE@ETAl YWPIC TpIBEC W fva owpa yipw artdotabepd opiloviio dfova
mov OiEpyetal ard to kévtpo O Kkal eval kdBeto¢ otoemmiTiedo TOU Olokov.

To pégov T tne pdBBov OA éyer 0eBel pe tn PonBeia Aerrtod opiloviiov apapodckal N  €KTaTOd  VAWATOC
Z[ (viga (1)) pe omAf tpoyakla X1 kal n pdBdocoynuatilel ywvia @ pe v TTpofkTaon 10U
opiovtiov  vAuatoc  ZM. H  OimmAq tpoxahla artotehelta artd G600 opoyevelc  auykoAAnuévou¢ opoafovikodg
dlokoucpe aktvec R ko 2R, dmov R = 0,2 m «a n pomf abpdveid¢ e w¢ Tpo¢ dfova mrou
DIEpYETal ATTO TO KEVTPO TNC Kal €val kdBetoc gto ermimed0 e cvar lon pe Iem (poie) = 1, 95 kg
m?.

-

Eva Oedtepo Aemtrd, oBapéc kal pn exktatd viua (2), Tov elval TropdAnho o€ kekhipevo eTtiTiedo ywvlac
khon¢ o, €val tohypévo TroANEC @opéc o fva Aerttoavhdkl tov cowtepikod blokou aktva¢ R ¢ tpoyaMag
21 Kkl 10 dMo tov dkpoeval Ttohyuévo oty TIEQIQEPEID €vOC opoyevolc KkuAlvGpou X2 wdlac m = 30
kg ka aktvag R, 0Ttw( galvetal ot0 oyfpa.

To ofotnuo 0Awv TwWY oWHATWY TOU OYAMATOC 100pPOTIEl 010 (B0 KaTakdpu@oETTiTIEDO.
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A1. Na omoloyloere tq porth abpdvelac tov ovotAuato¢ Twy 00 ocwudtwypdpdov-dlokoy W
mipo¢ tov dfova meplotpogrc O .

Movadeg 4

Tn ypovkd otyul t = O 10 viua ZI Tov ouwvbéel ) pdBdo pe tnv tpoyahlakdBeral kal o kGMvdpoc
apyllel va ektehel kOhion ywplc ohoBnon.
A2. Na vrmohoyloete 10 pétpo  tov  puBuod petaBodic e oTpogopuAC  TOLOLOTAMATO(  TwY  §Uo
owpdtwy  pdpoov-Giokov w¢ Tpoc tov  dfovartepiotpogAc O T ypovwki otyul t = O.
Movddeg 5
A3. Na vrohoyloete v kunuki evépyela tov ovotipato twv 800 cwudtwvpdpbov-Oiokov T Ypoviki
otyuf Touv n papboc yiveral katakdpugen Yyl
TPWT Qopd petd to KOO TOU vApatoc.

Movaddeg 5
A4. Na vrmohoyioete My ETuTdyLvon 00 KEVTpOL  pdfag K 100 opoyevolc
kuAvopov (povdbec 8) kaBwe ko Tty toydtnTa  tou  KkEvtpou palac toukbAlvdpov Otaw  Eyel  Biavioel
dldotnue s = 2m 010 Kekhpévo  eTtiTtedo
(povdbec 3).
Movadeg 11
Alvovtal:
e N cTUTdywvon ¢ Bapdtnrac g = 10 m/s?
e 1 port abpdveiag tov blokov A w¢ Trpo¢ tov dfovar Trov OiEpyetal aTd To
kevipo palac tov evar lon pe Iem(a) = * maRy?
2
o N pomi abpdveiac e pdPbov wc¢ Tpoc dfova Tou BiEpyetar ATl 10
kévipo pdlac ¢ ehal lon pe Iem(p) = 1 M2
12
o N pomi  abpdveac 00 OpOyEvoC KuAvGpou Y2 w¢ mpo¢ afova IOV
diEpyetal amo 1o kevtpo WAfa¢ tov eval lon pE Lem(rohvspor) = 1 mR2
2

e nNuo =0,8, owg =0,6

0 dfovac mepiotpoonAc Tou opoyevoU¢ KuAlvbpou I 2 Topaptvel ouvEXWCopllovtioc o€ OAn T Bidpkeia
e kvnofc Tov

e 10 KekMpévo ertimiebo evar peydhov pAkoucn TpoyaMa

o TIEPIOTPEQETAL YWpIC TpIPEC

e 10 viua 6¢v oMoBalvel otov KGAVOPO Kal oty TpOYXMK

N avtiotaon Ttou aépa Bewpetal apeAntéa yia Gha Ta oWHaTa

TEAOX 7THY AIIO 8 YEAIAEY
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OAHrIIEX (via_Ttouc géeTtalouévou

Zto €§w@UAAO tou  tetpabion  va  ypdwete  to  eferalOuevo  pdbnua. EZTOo  €0WE@UAAO TTAVW-
TAVW V0 OUUTIANPWOETE  Ta  atopkd  otopcle pabnt. TRV apXfR  TWV ATTAVTACEWV
oag v ypayete Tdvw-Tidvw Ty nuepopnvie kot o efetaldpevo pdbnua. Na pnv  avTiypdyeTte T
Bpata  oto ttpddlo kw va un ypdwete TovBevd  omicartaviioe oag T Gvoud oag.

Na ypdwete T0 OVOMATETTWWMO 0a¢ 010 TIOVW WEPOC TWY  QWTOAVTYPAQWY auéowCuoNe  oac  Trapadobolv.
Tuxov onueiwoelg ocag mAavw oTa Ofépara Sev Oa BaBuoAoynBolv oe Kapia
mepiTTTwon. Katd my amoywpnof oa¢ va Trapadwoete allue 10 Tetpddio Kal T0 WIOAVTYPAQQ.

Na omavriote oTo TETPAdIO6 ocag 0¢ Ola 10 Bijota povo jE pmhe 1 pOvo |ie [adpo oA piE pehdv
Tov Oev oBrjvel. MoAOpl erutpémietal, Movo v 10 {N1del N EkQWINON, KAMOVO Y THVOKeS, dlaypdupata KATT.

KaBe artdvinon ertiotuovkd Tekunplwpén evar aTodekty.

Aidpkeia ekétaonc: tpec (3) wpeg petd T biavour Twy QwToavTypdPwY.

Qpa Govarqc amoywpnonc: 10.00 Tr. 4.

2AZ EYXOMAZTE KAAH EMITYXIA

TEAOZ MHNYMATOZ
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APXH 1HY YEAIAAY — I'" HMEPHXIQN
NMANEAAAAIKEZ EZETAZEIZ
" TA=HZ HMEPHZIOY F'ENIKOY AYKEIOY
TETAPTH 12 IOYNIOY 2019
EZEETAZOMENO MAOHMA: ®YZIKH MPOZANATOAIZMOY
2YNOAO ZEAIAQN: OKTQ (8)

OEMA A
2171C epwrhoeic A1- A4 va ypdyere oro T1eTpAdI6 oag Tov apiBud TG €pwWTnong Kai
OiTAa 1O ypaQuua T1oU QVTIOTOIXEI OTn QPACN n ormoia CUUTTANPWVEI OCwoTd TNV
nuITEAR Tporaon.
A1. Abo odyypovec mnyec M1 kat M2 Odnuovpyoly oty erueavela  vypodappovikd  kopata  (Siov
midroue A ka Bla¢  ovyvdtprac  f,  ta orola cupPdMovy. Ta onuelr ¢ ETUQAVEC TOU
Uypod ot oTTold €youy Qrdoekal Ta 0o Kbpata
a)  tahovtwvovtal pe oty (Bl ovyvétnta kal dlgopetikd  TIAQTR  pe TIWEC TTOU KuHQlvovTQl
artd 0 fwe A
B)  todaviwvovtal WeE TNV (Bl ouyvdtnra Kol BlaopeTika  TEAATH  WE TIMEC TTOU Kupalvovtal
aro 0 tw¢ 2A
y)  tahavtwvovtal PE OloQOpETIKEC ouYVOTNTEC Kou DlagopeTikd TIAGTN
6)  tohaviwvovtal pe Glagopetikec ouyvdtnte kol (610 TTAdToC.
Movdadeg 5

A2. Katd pnko¢ 000 Opolwy opoyevwdv  kal  ehaotkwy  yopbwy (1) ka (2) Swbiovtar Blo
EyKapolo appovikd kopoata pe v ol taybtnra. To kbpaotny yopdn (1) €xer dirtAdow guyvotnta
Kol 10 Woo TIAdToc aro avtd otnyopdn (2). Tote

a) 1o pAkoc kbpatoc oty yopdn (1) elval (oo pe To pAkoc kdpatoc atnyopdn (2)

B) 1o puAko¢ kbpoatoc ot xopdf (1) ehvar OimAdoo  amdé  t0  pAkoCKOMATOC OTN
xopdn (2)

Y) N Wéylotn  toypdtnra tohdviwone  Twy  owpatdlwy e yopddc (1) et lon pe T
ueylotn tayftnta taddviwone twy owpatdlwy mexopdic (2)

0) N ueyiotn ermtdyovon e taddviwong Twy owyatdiwy e yopdAc (1) evar  pikpotEpn
amd Ty péylotn  ermtdyovon  tahdviwone  twvowpatbiwy e yopdic (2).

Movdadeg 5

A3. Eva cwya ektedel gBlvovoa taddviwon ue O0vaun avtiotaone oty kpontne  popefic F o= -
bu, dmov u n eyl teddviwong  tov  cwpato¢.  HotaBepd  améoBeone b ato
dieBuéc  obotnua  povdbwy petpnone (' S. 1) perpiérar oe

o) kg /s
B) kg / s?
Y) kg m/s
6) kg -m/s?.
Movdadeg 5

TEAOX 1HY AIIO 8 YEAIAEY




A4.

AS.

APXH 2HY YEAIAAY - I'” HMEPHXIQN

Evag  vbpavhikde ovoywtApac e popoAc Tov IXAMaTog 1 éye 000 aBoapq upoda Trov

UTTOPOOV va KIvoovtal

YWl TpIBEc Kal TTEpIEyel Daviko A
aguprtieato  vypd.  To  ukpd  EpBodo  £yel epfadov 2
gykapolac  Olatopnc A1 kol To peyaho  fupodo  Eyel
eupadoy  eykdpolac

ertimedo.  Aokodue B0vapn oto  pkpd tuBodo  kal TN

Slatopfc A2 = 3 Aq. \
Apykd o tpBoda Pplokovtal aklvnta otoibio  opi{dvtio \

otyuA TOU  aut Exel KkatéBel katd di, T0 peyddo

\‘a\\\\\\\\\\\

A

¢upoho
Ee. aveBel kotd d 2. IxApa 1
Ma ¢ armootdoe di ko dy loyber 6na)  da
=15d2
B) di=
y) di=
) =

2
2

B~ WN
O O O

2" Movdadeg 5

d

Na xapakrnpiocere 11I¢ mpPOTAOEIC TTOU aKoAouBouv ypdeovra¢ oro TeTpadid
oag, OimAa OTO0 ypduua TTOU QVTIOTOIXEI O KGBe mpdTaon, tn Aéén Zworo,
av n mporaon civar ocwaorth, N m Aéén AdBog¢, av n mpdracn  eivai
AavBaouévn.

a) Mikpy o@aipa palag m kiveital o Agio opifovTio €ninedo kal o€

Y)

£)

dleubuvaon KABeTN Ot KATAKOPUPO TOIXO KAl CUYKPOUETAlI EAAOTIKA HE
auTtov. Av TO HETPO TNG OPHAG TNG ogaipag akpiBwg npiv TV Kpouaon
gival i0o pe p, TOTE TO PETPO TNC METABOANG TNG OPHUAC TNC o®aipac
AOYW TNG KpoUONG PE TOV TOIXO €ival i0o PE TO PNOEV.
Amé ) olvBeon  d0o amlwy  apuovikwy  tahovtwotwy ¢ (Blag iedBuvonc TToU
yvovtal y0pw ard to 610 onuelo pe To 610 TTAATOCKAl pe ouyvOTATEC TIOU OlOGEPOLY TTOAD
Nyo petafd touc, TrpokiTuremeplodiky kivnon Trou Trapovoldlel Siakpotijuata.
Otwav  péer dawkd  pevotd  ue  otaBepq  moapoxy  oe  opiloviokuAwbpkG owAfva
uetaBAntic Oiatopfc, onc Teployéc ot orolecto euPabov e eykapolog Stoudc avfdveral,
N TUEON PEIWVETAL.
Te  wo cfavaykaoptvn  toddviwon  to mAdto¢ ¢ tohdviwongefaprdtoar  aTto
mooouyvotnra  tov  Oeyéptn ka1 otaBepdamdopeonc b.
Otwv o¢  éva apykd aklvnto ko eheGBepo  oteped  owya  aoknBeldbvaun  TOL 0
poptac ¢ Oifpyetal  amd to  kévipo  pdfag  tovotepeod, tote TO OTEPEd owpa Oev
TIEPIOTPEQETAL.

Movdadeg 5
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APXH 3HXY YEAIAAY - " HMEPHXIQN

©OEMA B

B2.

B1. Mopampntic A elval aklvnto¢ o¢ pikpd arootaon amé owpe L1 pdlag m
| , u , , ,
TOU  Kwetan  pe taybnta 2:0—'115 (bmpu U n taybmra tou Ayov otov

akonto  afpa) kol aropakplverar amt’  avtdv. O Tapamentic kai N Tenyr Bplokovtar oty (Bio opdvtia
0le0Buvan OTtwe alverar oto oyfua 2.

A S
L
—
Z. 2,
A8 S
Xy &
ZxApa 2
To owpa I; oépel Tenyf mov ekmepme Ayo ovypvdmtac fs. Oco n TNy
aTTOpaKpOvETal ard 1oV Ttapatnenty, aUTOC avtihapBdveral A0

ouyvotnrac fq1 . Katd tny kivnof tov 10 cwypa i GUYKPOOETQN TTA@OTIKA E
00 owpa X2 mou eval akvnto. Katd e kpobon, Tou tval akeplodo, nTinyR 0ev Kataotpégetal
Kal T0 oUOOWuATWya ovveyllel va Kveltal TTpo¢TnY Ol katebBuvon.
O mopatnpntic petd v kpolon avtiapBdvetar fyo ovyvorntac f 2.
O Adyoc twv ovyvotitwy f1 kal f2 TI0U aKODE 0 na%TpnIrﬁq gval (o0 e

. . 38
i - ii. _ iii. _
42 42 39
a) No eruhééere ) owotq amavinon. B) Na
, , Movdadeg 2
dikalohoynoete Ty eTudoyn oac.
Movdadeg 6

210y opilovtio kvhwbpikd ocwhjva BI petaPAntic Glatopdc v TXAMaTOg 3, péel e otabeph Trapoyr

vepo, T0 ottolo Bewpetal Bavkd pevotd pe gopd amdto B Tpo¢ to T Ta Tt epPaba Twv eykapoiwy

dlatopwy Twv Trepoywy (1) Ka

(2) A = A Wlotoya, oy . e onudo A e Tieploync
(1) ¢yovpe 1 ,

TIpocapudoe tva Aerttd kataxkdpupo owhfva, atov ottolo n eAedBepn eTTQAvE

T vepol Bploketor oe Owo¢ h amd v opldvta  BedBuvon  X'X.

To vepd Trov eképyeral omd 10 0100 T 00 OowAfva YOvetor o Goyelo Heydhou Oykou TTOU VAL OTEPEWEVO
ot opilovtio €bagoc. It Pdon tov Boyelov om
A

Béon (3) vrtdpyer pkpr or Z e epfabov Satoprc A3 = 7 Abyw ¢ €EGoou

TEAOX 3HY AIIO 8 JEAIAEY




APXH 4HXY YEAIAAY - I’ HMEPHXIQN

o0 vepod amd v omf Z to Ooyelo Oev prtopel va yepioe kal n o ehedBepn ertigpavelo Tou vepod
otabeporrotar o¢ dyoc H (ExApa 3).

PGTI...I

B,
(1)

4---::'---1'-

Zxnpa 3
O Adyoc tou Uwouc h tou vepol aov K(XT(XK(S%)QDO owhjvar Ttpo¢ To Owoc H touvepol oto Boyelo vl (oo e
.3 N
i i, _ iii.

4 8 16
a) No eruhéere ) owotq amavinon. B) Na
Movddeg 2
dikalohoyroete v erthoyq oac. ovaoes
Movdadeg 6

B3. Aerttg oomoync  opoyevic pdBdoc uAkou¢ L okor pdfa¢ M prropel va TeploTpépetal  Tdvw
ot opldvtio erimebo  ywplc  tpiBéc  ylpw  amdkatakopugo afova TTOU TTEpd aTTd TO AKPO
me O ko elval kdBetoc otoemtimedo.

A

T ‘I.I_.-L T
45
: ]
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APXH 5HXY YEAIAAY - I'” HMEPHXIQN

H apykd aklvntn pdpdoc ot 6éon ( OA), omd v emidpaon Olvaune F otabepod uétpoJ,
TIOU QOKelTal oUVEXWC kaBeta oto dkpo ¢ apyllel vakwvetal ( ZXAMa 4 ).

Otav n pdpdoc £yer dlaypdyel ywvia ¢ = 90° kal tdoe o Bton (OA), 1

dvapn malbe akapiala va  aokeltal kal TauTOYpOvA  GUYKPOUETAl TTAAOTIKA pE  Eva  CWPE  PIKPWY
dlotdoewy pala¢ M TV EvowHaTWVETal akaplalaoTo dkpo TN A ( ZXAMa 5).

0 ypovoc A o Ba ypewotel n pdpoc pe To owpe pdlac M yie va Slaypdye T

ywula 8 = 90° amd v 6ion (OA) tw¢ 1 Béon (OE) elvaioog pe
1 ) 1 4
i _S ii. S iii.  _s
6 3 3
Alvovral:
e N port adpdveag tne Aerttic opoyevodc pdBSov w¢ Trpo¢ Tov afova
Teplotpoic elval lon pe I papsor) = 1 ML2
3

e M=3kg m=1kg,L=1m, F=9nN
Omov epgoviletal t0 T, va W0 yive apBunuky aviikatdotaon.
a) No eruhebere ) owotq aravinon.
Movdadeg 2

B) Na Oikaiohoyjoete v eTtdoyy oac.
Movdadeg 7

OEMA I
Eva  katakdpugo 16avikd ehatiplo otaBepdc ko éxel to Tdvw dKpO TOVOTEPEWMEVO 0 aKAGUNTO

onuelo. Ito eAebBepo dkpo tou ehatnplov avaptdral
owpa X palac m; = 1 kg k@, 0100 T0O CWHN (00PPOTIEl, n ETUUAKLVON  TOU
ehatnplov ¢val on pe A = 0,05 m.

(@<on puaikou
MiAKoug eAaTnpiou)

IxApa 6

AedTEPO OWA I ualac m, = 1 kg kKwoduevo Kkatakdpupa Trpo¢ T@ TIdVW
ouykpoletal Trhaotikd pe  taydtioc pétpou Uo pe t0 owpe I1 (ExAma 6) H

TEAQOX 5HY AIIO 8 JEAIAEY




APXH 6HXY YEAIAAY — I'" HMEPHXIQN
didpkela ¢ kpobone elval apeAntéa Kol TO CLOOWMATWMA, TTOU TTPOK(TITEL ATTOTHY Kpobon, ektehel  aTIAf
appovik]  tahdviwon ue  otaBepd  emavagopd¢ tnctaddviwone D =k ka @tdver péypl t Bton
0ty oTtola TO EAQTAPIO EXEL TO QUOIKO TOU HAKOC.

F1. Na vmoloyloete 1) otabepd k tov ehatnplov (povddec 2) kal to TAGTOC TNCTAAAVIWONG TIOU
eKTedel T0 ovoowWpdTWHA (Hovdbec 4).
Movdadeg 6

F2. Na vrohoyloete Ty kontkn vépyeld 10U CWUATOC L 2 TTpv TNV Kpolon.
Movdadeg 7

3. Na vrohoyloete 1o pétpo ¢ petaBodic e opuAc tou cwpato¢ 2 katdmy  kpolon  (povadec
4) ka va Tpoobloploete Tty kate0Buvon e (povdbec 2).
Movdadeg 6

F4. Av to = 0 n ypowki ouyud ¢ kpodong, vo ypdwete Tt oyéon Twov Olvetny aTtopdkpuvan 10U
OUOOWUATWHATOC aTtd TNV BE0n 100PPOTTIG TOU OE GLVAPTNON WE TOV Xpdvo.
Movdadeg 6

Na BewprioeTe :

Betik kateOBuvon v katelBuvon Klvnone TOU GUOOWMATWUATOC UUECWCMETA TNV Kpolan
e 0T Katd v kpodon Oev €youpe amwAeo palac

e 0t n avtlotaon tov afpa Bewpeltal apeAntéa yioo Oha To cwpata Alvovtal:

e N erutdyovon e Papimrac g = 10 m/s ?

n_1 '3 'S

L

n n
¢ === nnu—= NH =i
6 2 4 3 2
OEMA A
Opoyevic, akaurtn kol ukpol Trdyou¢ oaviba AB pdlac M = 2 kg kupdkoug | = 4

m (gopportel o¢ TAdyla Béon pe Tty BoABeia uTrootnplypatoc, To oTolo EYoupE OTEPEWOEl  0€  Aelo
opilovtio  ddmedo. H oavida akovutd pe to dkpo ¢ A oto Aelo ddmebo oynpatifoviag ywvia ¢ = 30
® ue aurd.

H oovida ovvbéctar pe v kopugh tov uTtootnplypatoc pe dpbpwon o€ onuelo e T, 10 oTtOl0
améxel amd to dkpo ¢ B amoéotaon (BF) = 1,5 m. Hoaviba prmopel va TEpIOTPEQETAl YWPIC
TpiBéc yipw amd opilovtio dfova Troubitpyetal amd to onuelo [ (kdBeto¢ oto eTtittebo TOU OYAuATOC).

Opoyevig koAwbpog pdlag M = 2 kgrku aktivac Ry Bploketal o¢ emagd
ue 1 oaviba oto onuelo A, to omolo améye amo to [ oamoctaon (FA) = 0,2 m. It péoo ¢
ETUQAvelac ToU KUAVOpou, TTOU @Epel Evar AeTttd  auAdkl, €youpetuMEel TToAMEC gopéc Aemttd, afapéc Kal
un ektatd vipa, oto Ao dkpo Ttovortolov youpe Ofoel cwpa I pKpwy Sootdoewy pdlag M = 2
kg.

TEAOX 6HXY AIIO 8 YEAIAEY




APXH 7HXY YEAIAAY - I'” HMEPHXIQN

A

IxApa 7
To viua Tiepvdel amd to avAdkl opoyevol¢ TtpoyaMa¢ Wala¢ Mt = 2 kg kwaktivac Rr, v
oTtola fyouue otepewoel o akhunto onuelo. H tpoyodia prtopelva TeploTpépetal ywplc tpiBéc yipw amd
opiovtio dfova Tov Oiepyetal artd To kEvipo palac e Kkal elval kdBeto¢ oto ertiTedo T TpOyAS.
To tufua tov vAuato¢ Trov ouwvbéel tov KkOAwOpo pe v tpoyahia  éxeldielBuvon TropdAAnAN
ue T oavida.

Apyikd aokobpe Govaun F  ato 4Ké\np0 udfac tov KkvAivdpov pe GiebBuvon TtapdAinAn  Trpoc Y
diebBuvon AB, wote 10 ocbotnua kbAwdpoc-tpoyaha- cwyuava (00PEOTIE, OTIWC QalvETal 010 TXAMA 7 .

A1. No vrohoyloete 1o pétpo e dovaune F.
Movdadeg 4

Tn ypovkd owypq t = O «kotapyolpe akaplalo Tt G0vaun kai To owpa Iapyle va Kkatépyetol
Katakopupa, €vw 0 KkOAwbpoc apyller va avépyetal otnoaviba  ektehwvtag  kOMon  ywplc  oMoBnon  kal
10 vAgo Oev  ohoBalvel  oToQLAdKL TG TPOYXMQC.

A2. No arobelfere 01 T0 WETPO TAC ETTITAYLYONC ME TNV OTTOI KOTEPYET® TO OWHX I ol (00 pe 4
m / S? kal va UTtoAoylogte To PETpo TNC ETUTAYLYONCTOU KEVTpou pAlag Tou KuAivGpou.

Movdadeg 8

Tn ypovkn owypy ti = 0,5 s «oPoupe akopioda TO VAUG OT0 ONUED  TIOV EQATITETON pE TOV
kOMvGpo kai oto onuelo Tpoodeone WeE T0 OWMa I. Metd to kOwio tou  vApatog, outd  Gev  eprrodifel
mv  kvnon tov  KuAvbpou kol tovowpatoc. O kOMvOpoc  guveylet TV KvnoR  TOL  EKTEAWVTAC
kAion  ywplicohoBnon.

A3. Na vmoloyloere T ypovkn otypi tz2 omu omola o k0Awdpo¢ otapatdotiywaia va Kivetal

mdvw oty oaviba.
Movdadeg 6

TEAQOXY 7THY AIIO 8 JEAIAEY




APXH 8HXY YEAIAAY - I’ HMEPHXIQN

A4. Na vrodoyloete 10 govohkd Gidotnua twov Gidwooe o kGAwGpoc ard T xpovkd oty t = O
Ewe T ypovikd otypq t2.

Movdadeg 3

A5. Na  Gelfere du kata oty Gidpkew e avddou tou  kuMvdpov TAvw  otnoavida, amd Ty
xpovik otyp t = O fw¢ ) ypowkn otnypq €2, Tov okOAwdpoc oTapaTd OTypla, 1
oaviba Gev avatpéTteTal.

Movdadeg 4

Alvovtal:

« Npo =05
e N erutdyuvon e Bapdtrac g = 10 m/s ?
e N portf adpdvelac opoyevodc KuABpov w¢ Trpoc afova Trou OiEpyeTal aTTO
10 kevtpo pdfac tov ebvar o pe Lem(xorvdpor) = EMKRKZ
2
e n pomh adpdveia tC opoyevol¢ Ttpoyahlac w¢ Trpo¢ afova Trou HiEpyetal
arto 1o Kkevtpo WAfoc e eval (on pe Tem(rpoyabac) = 1MTRT2
2
e 0 dfovac TIEPIOTPOOAC 100 opoyevolc KuAvopou TLOQOEVE] OUVEWIC
opilovtio¢ oe OAn T Gidpkela ¢ Klnofc Tov
N avtiotaon tov afpa Bewpetal apeAntéa yia Ao TO OULHOTOO YAPAKTNPIOUOC
Aerttd vApa agopd vAua apehntéov Trdyouc.
OAHIIEY (yia Toug g&eralopévou

1. Z1o &§w@uAAo 100 tetpablov  va  ypdwete  to  eferalopevo  pdbnua.  ETO  €0WE@UAAO TTAVW-
TAVW VW OUUTTANpWOETE T atopkd  otoyelr  paBntl. TV apXA  TWV ATTAVTACEWV
oag Vo ypayete TAvW-TiAvw Y nuepounvia kat to efealopevo pdbnua. Nao pnv  avTiypdweTe T
Béuotar 010 Tterpdlio K va pn ypAaweTe Troufevd ot armaviioec oag 10 dvopd oac.

2. No ypdwete 10 OVOMOTETIWWHO 00C 070 TIAVW HEPOC TWYV QWIOAVTYPAQWY apéowc WoA¢  oa¢  TrapadoBoy.
Tuxov onueiwoelg oag mAvw oTa Oféyara Sev Oa BaBuoAoynBolv oe Kapia
mepiTTTwon. Katd my amoywpnod oac va mapabwoete pafiue 10 T€tpddio kal Ta QWIOAVTYPAQQ.

3. No amovtjost oTo TeETPAdI6 oag o¢ 0ha 10 Béjata pOvo e prhe § POvVo [e [adpo oTuAd e peAdu
mov 6y offe. Tla Ta oXAMATA WTTOPEI va Xpnoigotroin®si Kai HoAUBL.

4.  KdOe artdvinon eTtotuovkd Tekunpiwuévn eval artodek.

5.  Adpkea etitaonc: tpec (3) wpeg petd  biavour Twy gwToavTypdewy.

6.  Qpa Swarc amoywpnong: 10.00 ..

2AZ EYXOMAZTE KAAH EMITYXIA
TEAOZ MHNYMATOZ

TEAOX 8HXY AIIO 8 YEAIAEY




NEO APXH 1HE SEAIAAS

NEO XYXTHMA — HMEPHXIQON & EXIIEPINQON

NMANEAAAAIKEZ EZETAZEIZ
HMEPHZIQN & EZMNMEPINQN FENIKQN AYKEIQN
AEYTEPA 22 IOYNIOY 2020
EZEETAZOMENO MAOHMA: ®YZIKH NMPOZANATOAIZMOY
ZYNOAO ZEAIAQN: ENTA (7)

OEMA A

211 epwrtnoeic A1- A4 va ypadyere oro 1eTpadIO oag Tov aplBuod tng €pwrnong Kai
OiTAa 10 ypduua mouU avTIOTOIXEI OTNV ETMIAOYN OAg, N OTOid CUUTTANPpWVEI OwWOTA
TNV TEPIYPAPH.

A1. T mv mapaywyq  evalaoodpewne  taone  mhdtoue Vo, fva mhalolo TeploTpégetal  péoa
oc  opoyevéc  payvnukd  medlo  fvtaone B . Av Gimhaocidoovpe v mieplodo  TepioTpogic

o0 mhaglov,  Odlatnpwvtag otaBepq v fvtaon B tov  payvnukod  medlov,  tote 10
miAdto¢  tncevalhaoodpeung tdonc ylveral (oo pe

a V
B)
2
\
V
Y) E
V
o =,
T

Movddeg 5

A2. Av Ttpogobotioovpe fva owAnvoeldéc pe pedua évtaenc |, 10TE 070 pEGOvTOL N €vtaon TOU
uayvntikol Teblov €yel perpo B . Av kdwoope oty péonto owhnvoeldéc kal tpogpobotAcoupe To éva
Koppdt tov pe pedua (Blagévtaonc I, tote N €vtaon tou Woyvntkol Treblov 0TO PEGOV TOU KOPMOTIOU
aUTo0 £YEl pETPO

a) B
B) 2B
) B
Y —
2
B
3) . 1
4
A3. [bavkd pevotd péel oe owhjva  TTOUBplokETal  Of
opilovtio  emmimedo.  ItooxAMa 1 armekov{etal Pz
TANG  tovowAva, Kal T0  davikd  pevotd  péel
aré Tt Béon (1) mpo¢ T Béon (2). Tt (2}

rueoelc P 1ok P2 otg 600 autéc Bioec tov P

owhqva 1oydel 01 A
a) Pi< P U
B) Pi=P>
Y) P1>P2 (1) ]
8)  abuvatolpue va TIC OUYKplvOUE. Zxnpa

TEAOX 1HY AIIO 7 YXEAIAEX




NEO APXH 2 HX XEAIAAX
NEO XYXTHMA — HMEPHXIQON & EXIIEPINQON

Movdadeg 5

Movdadeg 5

TEAOX 2HY AIIO 7 YXEAIAEX




NEO APXH 3 HX XEAIAAX
NEO XYXTHMA — HMEPHXIQON & EXIIEPINQON

A4. Katd 1 olvbeon  O0o  amAwy  appovikwdv  tahaviwoewy e (Blacovyvotntac £, TIov
Tipaypatorroiodvtal yopw ard 1o (610 onuelo ko otuidic SiebBovan, 1oyle ot
a) 10 mhdto¢ tn¢ odvBetng tohdvtwong evar apuoviki ouvdptnon touyxpdvov,
B) 10 TAdTOC me  obvlenc tahdviwonc eval nmdvta  loo e 10
d6poiopa TWY TIAATWY TWY ETTPEPOUC TOAAVTWOEWY,
y) 10 mhdroc ¢ olvBetne tahdviwong efapratal amdé T ovyvérnta f
TWY ETUEEPOVC TANAVTWOEWY,
&) 10 mAdtoc ko n apykq @don e olvBetne taddviwone efaprwvtalatd T avigtola
YUPAKTNQIOTIKA TWY ETTUEPOUC TAAAVTWOEWY.
Movdadeg 5

A5. Na xapaktnpiocere 1IC MPOTACEISC TTOU aKoAouBouv, ypdpovrag OTo TeETPadIo
oag, 0iTAa OTO ypAuua 1mou avrioToixEi o€ KABe mporaon, 1 Aéén Zworo,
av n mporaon egivar owaorn, H ™ Aéén Aa@og¢, av n mporacn @ Eivai
AavBaouévn.

a) 1Wb=1V-s.

B) Abo  amelpov  phkoue  €vBOypappor  TrapdMnlol  aywyol  Trov blappéovial  QTTO
opdpporta nhektpikd  pedpata  kal  Bpiokovtal o€ wkpA artéotaon petafd toug armwBolvtal.

y) Evac cuBoypoppoc pevpatodpoc aywyoc, Twou  BploKETOl UEGE O OMOYEVEC  HOyVNTIKO
meblo, Bo pmopodos va pn  Géyetar GlvapnLaplace.

8) H clowon o0 Bernoulli cvar ouvémea ¢ apyic Oiatipnone tncevépyelac ot pon
TWY PELOTWV.

€) To amoteheopa ¢ odvBeone 600 amAwy  apuovikwv tahovtwocwy bia¢  BiedBuvanc,
bloc  Btonc  1oopportiac,  (6lov  TIAdTOUC  KalTTAPATIAfOIWY GUYVOTATWY vl ATTA]
apuoviky tahdviwon.

Movddeg 5

©OEMA B

B1. Tpoydc oaktva¢ R kvMetar ywpic va  ohoBalvel oe  opilovtio ermimtedo. Kartow ypoviky otiyun
10 kévtpo pdlac tov Ttpoyol fyel taybtnta  pétpov Vem . EOTw A T0 ovWwtEpo  onpelo g
TIEpIQEpelaC  Tou TpoXoU Kkai T tvaonuelo  tov  tpoyod Tov  Bploketar oty opilovtia  BidpETpo
koo améyelamootoon K = R/2 amd 10 kévtpo K tou  tpoyod, OTw( gaivetal 010
oxnua 2.

R/2

2Xr IGZ
0 XnH

0 Adyoc T otwy pftpwy WY TOTATWY TwY onuelwy Tokal A evor (gog e

Ua

TEAOX 3HY AIIO 7 YXEAIAEX




NEO APXH 4 HE SEAIAAY

B2.

B3.

NEO XYXTHMA — HMEPHXIQON & EXIIEPINQON

i 1 il. 3“{_ ii. i
4

4 4
a) No eruhééere ) owotq amavinon. B) Na

Movdadeg 2
dikatohoyfoete v ermidoyd oac.

Movdadeg 6
Mikpr} oeaipe I udCac my  Kkelton We taydTnTa PETPOL U4 Kol ouyKkpoeTal
KEVIpIKA Kal ehaoTik@ pe akunty Wikpd ogalpa I udlac m; HE m;<m;.

Katd v kpobon avti, mocootd et toic ekatd (%) [o0 pe M1 g apXKACKINTIKAC EvEpyelag TnC
ooalpa¢ Z1 peta@éperal wg KkunTKA evépyelw otnogalpa  Ip. Av  avtotpégoups T Glabikaola,
ondadh av n ogapa I,
kvoOuewn pe taydtnTa WETPOU U2, OLYKPOUOTEL Kevtpikd Kkou ehaoTKG pe TV aklnty ooalpa I,
T0T€ 10 TL0000T0 €Tl T0i¢ €katd (%) TNC KNTKACEVEpyElaC TN 0QaIpAC I, TIOU METAQEPETQL OTN
ogalpa X1, loobtal pe My .

Mo te Tocootd My kal Mz loybel:
i. M<n ii. M =T iii. M >Tn2
a) Na erdebere T owot] amavinon.
Movadeg 2
B) Na Oikaiohoyfjoete v etthoyh oag.
Movadeg 6

0 oxAMa 3, ot0 avoiyto  Ooxelo  peydhov  Oykou  pE  katakOpLOATOWHATA, TTEQTE
ouveyela vepd, Tto omrolo Bewpeltar 1Gavikd pevotd, amdwa  PBpion B otabepdic  mapoyfjc M.
To OJoxeio PBpiokeTal o€ opIlovTio £dA®OG Kal O UNOPEi va YEUIOEl, yIATI
e€EpxeTal vepod ano pia onn O, nou PBpiokeTal Ot €va and TA KATAKOPUPA
TolxwpaTa Tou doxeiou. H onn BpiokeTar oe Uwog¢ hi amd Tn Bdaon Tou
doyelov, kar To guBadov diaTopng TNG A gival noAU pikpOTEPO anod To supadov
TNG eAeUBEPNC enipaveiag Tou vepou.

lo
g S F
U < a—
H E " 1T
. hy |hs
. A :'ﬂ L Wy
M e——>
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NEO APXH 5 HE SEAIAAS
NEO SYSTHMA - HMEPHSION & ESTIEPINON

H eheGBepn erupdver tou vepod otabeportoicital o¢ Oywoc H amd tq Bdontov doyelov. H Aemtr
OAéBa vepol Tov efépyetal amd v omA TégTel otoopildvtio ¢6ago¢ o¢ onuelo A, TO omnoio
anéxel opi¢ovtia andéotaon (FA) =Sand tn Baon Tou Ooxeiou. Xe onueio E
TOUu 10i0U KATAKOPUPOU TOIXWHATOC WE TNV 0NN, Kal oTnv idla KaTtakopugo,
Exoupe oTnpi&el Aentn opilovTia

paBdo EZ pnkoug (EZ)=S/2. To onueio E BpiokeTal oe uyog 21H

h2 T 32

Av n AenTn QAEBa Tou vepoU dIEpXETAl oplakd and To akpo Z Tng papdou,
TOTE N napoxn M Tng Bpuong eivai

AgH
i M= —jﬁ = g'lf |-|:A%IW

a) No eruhééere ) owotq amavinon. B) Na

, , Movdadeg 2
dikatoAoynoete Ty eTrdoyn oac.

Movadeg 7

OEMA I

Abo  mapaMnlot  oplévtiolr  aywyol Al ka  AZ  pey@hov  phkoug  kouundevikAc avtiotaonc
artéyouy petadd toug améotaon L = 1Im. Ta dkpa A kal Aouvvbtovtal pe aywyd avtlotaone Ri =
2Q xa ta dkpa T oka Z pe aywyoavtiotaone R2 = 2Q. O aywydc Al €xe Ayo Tpw 10 tehog
T00 @voryté blakoTInG, OTMWC Qavetal 0t0 oXAMa 4. Evac aMoc aywydc KA, pe piko¢ KA = 1m
fyelvtiotaon Rykn = 3Q «kai prropel va ohoBaiver ywplc Ttpiéc, uévovtag KkdBeto¢kal of cragh ota
onuele K kal A pe toug opi{oviiove aywyolc Al kal AZ.

O aywydc KA apykd evar aklvntoc.  Kdrow  ypovwkd otuyudq, Tty orrola Bewpoldue we t=0,
aokoOue 0To Héoo Tou aywyol KA otabeprq d0vaun petpov F=0,8 N, n omola eval kdBetn otov  aywyd
koo o Oie0Buvon  tne  avAke  otoertimedo Tou opllowy ou aywyol AT kal AZ. O aywydc KA apyllel
Vo KveTalpEo  ge  opoyevéc  payunukd  Tedlo  fvtaone Bi=1T, Tmov eval  «kdBeto  otoertimebo
WY aywywv AT kai AZ, §e @opd aTtod TOV QVAYYWOTN TTpo¢ T oeAda.

Tn ypovkd otuyuf ti o aywyoc KA, éyovtac aroktoer otaBeph opiakd taydra U, efépyetal
attd Ty TEEpIoyh OTTOU N évtaon Tou payvnukod Tredlov

gval B 1 kal elotpyetal oe Teploy, Otov n évtaon tou payvnukod Teblov evaB2 =0, OTIWC Qalvetal 010
oyfua.

A K ; ) _
®g)/i8,70 § Ogl||H D)
R I
Ly [ [ ] [y =E ! 23111
/)5 % E G
" AU/ E 23RS
t=0 L Exqués t3
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NEO APXH 6 HX XEAIAAX

NEO XYXTHMA — HMEPHXIQON & EXIIEPINQON

F1. Na mepypapete 1o elbo¢ e knong Tou ektedel o aywyde KA amé typoviky ouypj t=0
fwe ot ypovkl  otyuf  ta o (povddec  3)  kal  va uttoloyloete T otaBepd  oploki
taximro U (povadec 3 ).

Movdadeg 6

Tn ypovwkd otyuq ta katapyodue t O0vaun F kot ypovikn otyuq ta o
aywyoc KA coépyetal  o¢  Teploy Orov umtdpyel opoyevec poyvnukd  Teedloévtaonc Bs, (Biov pétpou
kol avtiBetne kateoBuvone we v évtaon By .

1 ! 1 Vi / / 4 1
F2. Na vmoloyloete to pétpo kol va Trpogdlopioete ) gopd ¢ efwrepikicdovaune F, mov mpéme
VO aOKGOOUUE 0T0 MEGOV TOU aywyod KA, kdBetaoe autdv kal tnc ortolac n GiedBuvon avikel 610
ETUTES0 TWY QyWYWY, WOTE 0 aywylc va ouvveyloe va Kveltal pe otaBepn taydtnTa WETPOL Uop .

Movdadeg 6

F3. No omodoyloete ) Bepuotnra Q,  mov  ekhbetal  gTou¢  aywyol¢  TOUKUKAWHATOC aTEO TN
xovkn oty €2 péxpr wa aMn ypovikd otyph t3, av To eTAywWyKO QOpTIO TTOU TTépEOE QTTO
wa Stopd tou aywyod KA otoavtiotoryo ypowké Gidotnua (t2-ts) ehal gea=0,2 C.
Movdadeg 6
Tn ypovkn otyun ts khelvoope to BlakdTitn § ko 0 aywydc KA, pe v emibpaon
me  fwrepkhc  Sfvapne  F o, owexle v kvnod  tov ot Teepoyd  OTIOV UTTAPXE! TO  OHOYEVEC
uayvntko Teeblo evtaong B 3 kou tehkd aroktd véa oplakdtaydtnra.

F4. Na umoloyloete ) véa  oplakh  taylTnta Uy » TTOU artoktd o aywydc (povdbec  3),

kew¢ ke oy tdon Vka o ota akpa tov  aywyod KA (povdbec  2)  kal T
gtdoelc  twy  peopdtwy,  TIOU  Bloppéouy  TouC
avtiotdree Ry kot Rz (povadec 2), Otav autdc Kiveltol e Tt véa 10U 0plaK]
Taybnta.
Movdadeg 7

OEMA A

Mia Aemr’], thxpmn Kol OMOYEVAC papooc AT, uRKoug £ xa pdlag
M=10 kg ¢ ot0 akpo e Lé dpBpwon  ka \o%@na omnpilopevn  oe Ao
Katakopugo Tolyo oynuatilovtal ywvla = ue 1o opilovtio erimedo, OTWC

4
avetal 010 oXAMO 5. It éva onuelo K, mov améye d = - ,
v XnH L X 6 ané 1o pfoo ¢ 0,

gval Oepevo to fva  dkpo evdc opilovtiov, Aertrod, aBopodc ko un extatodvApatoc (1), to dMo
dkpo Ttov oTtolov eval ToAyEvo yOpw atd Tov towtepikd KOAWOpO  aktva¢  r  evdc  otepeol,  TTOU
artotedeltal  ard 600 opoafovikolckuAvdpouc.

Itov efwrepikd kOAwbpo tov otepeol, aktvac R=2r, evar twhypevo évadeitepo Aerttd, afapec
koo un ektatd viua (2 ), o010 dKkpo TOUL OTTOlOL KpEpeTal
owua X palac my =3 kg.

To olotnua oteped-pdpdoc eval aknto.

A1. No vrohoyloete to petpo ¢ Govapnc, tov béxetal n pdBdoc oto onuelo Tard tov Aelo,
KOTaKOPUOO TOlYO.

Movdadeg 6
TEAOY 6HY AIIO 7 YEAIAEY




NEO APXH 7 HE SEAIAAS
NEO SYSTHMA - HMEPHSION & ESTIEPINON

Iy kopuen  Z Aclov  kexkhipévou eruTiedbov  peydhov  pAKoue Kl ywvlag

kNang 0 =30°, cvar otepewpivo aviké chatpo otabepdc k=100 N/m. O

dfovac tov ehatnplov evar TropdAAnAo¢ pe to kekhipévo eriiedo Kal gto dMo
dkpo TOU 100PPOTIEl OElEVO OWHO I g udlac mi=1 kg. To owpa I; ualac my
Bploketal otnv (0l KatakOpueo HE T0 WA I 2 ualac my, TOU Kpépetal otnY
akpn Tou vAiuatog (2).

Kdroiw  ypowkd ouyun 10 vApa  (2) koBetal kal To oWHO L2, oagolektehéoel ehedBepn
Twon, ovykpobetal TrhaoTkd pe T0 oWHa X 1 . Aptow¢ petd TAQOTIK kpooan 10
OVOOWNATWHO  aTroktd  kowh  taydTnTA  pETPOU

im/s Kol apyllel vao Kveltor Trdvw o010 Kekhipévo ertimedo ZA, ekteAdvtaq
4
arthf appoviky taddviwon pe otabepd emavagopd¢ D=Kk.

viHa (2)

AEIOC KATaKOPUYOC TOIXOC

9=45" o
opifovTio gTTiTredo

IxAua 5

A2. Na vrmoloyioete T0 TAGTOC TNC QTTAAC QPUOVIKAC TOAGVTWONC TTOU EKTEAETO OLOOWHATWA.
Movadeg 4

A3. Na Bpelte ) oyton Tov Olvel TNV QTTOUAKPULYON TOU OUOCWMATWMATOC OF OUYAPTNON WPE TO YPOVO.
(Na Bewprotte w¢ t=0 1 ypowki otyuq g
Kpobone Twy owpdtwy I kol I>  kal Betkh tn @opd amd to Z mpo¢ T0 A).

Movdadeg 6
TEAOX 7HY AIIO 7 YEAIAEX




NEO APXH 8 HX XEAIAAX

NEO XYXTHMA — HMEPHXIQON & EXIIEPINQON

A4. No vrodoyloete Ty taxdnta 10U OWEATOC X2 OUECWC TPV TNV TIAaoTkAkpobon (o ypdvog
me kpobone  Bewopeltal apeAntéoc) K My apyki
artéotaon h 1wy owpdtiwy I, (P
Movadeg 5
A5. Na vroloyloere to Adyo tou péTpov Tt ddvaunc tov ehatnplov TIPOC TO WETPO  TNC  Bdvapng
ereavagopdc ¢ taddvtwonc, Otav T0 cwpa Trovtahaviwvetal,  Bploketal oty Bfon ¢
ueylotne  erupAkuvenc  tovehatnplov.
Movdadeg 4
Alvovral:

N erutdyovon e Bapimac g = 10 m/s ?,
o 1 o3
nu30 , 0w 300 _ v° 45 = ow 45 —

;2 2
i m=n lim

6 6

ol

1.
2

Nao Bewproete Ot

o

N avtiotaon Tou aépa Bewpeltal apentéa yia Oha Te owpyarta,
katd tnv kpobon Oev Exoupe amwhen pdlac,
0 YOPOKTNPIOMOC <« AeTtd vApa» a@opd vAua apeAntéov TrdyouC.

OAHrIIEX (via_touc geTtalouévou

Zto e€§wW@UAAO 00 Terpadiov  va  ypawere 10 eferalopevo  pdbnua. ZTo £0WE@UAAO TTAVW-
TAVW V0 OUUTIANPWOETE 10 atopkd  otoyel  pobnti. TV apXnR  TWV ATTAVTACEWV
oag Vo ypayete TAvW-TiAvw Y nuepopnvia kat 10 efetalopevo  pdbnua. Nao gV avTiypAweTe 10
Bpata  oto ttpddo ka va un ypdwete TOUBeVd  oTiaTTavtioe oac To Ovoud oag.

No ypdwete T0 OVOMATETTWWMO 0a¢ 070 TTOVW WEPOC TWY  QWTOAVTYPAQWY aueowCuoNe  oac  Trapadobolv.
Tuxoév onueiwoelg ocag mAavw oTa Ofépara OSev Oa BaBupoAoynBolv og Kapia
mepiTTTwon. Katd my amoywpnoq oa¢ va Trapadwoete paflue 10 Tetpddio Kl T0 WIOAVTYPAQQ.

Na amavijoet oTo TETPASI6 cag o¢ Oha o Bijata MoOvo pe prhe 1 MOvVo fie Padpo oTAd pe  HeAQul
o 6y offue. Fla Ta oXAMATO WTTOPEI va Xpnoigotroin®si Kai HoAUBL.

KaBe artdvinon eTtotnUOVKA TEKUNPIWMEVN €Vl ATTOOEKTH.

Aidpkeia eketaonc: tpec (3) wpeg Wetd T biavour TwY QWToAVTYPAPWY.

Qpa Govarqc amoywpnonc: 10.00 Tr. 4.

ZAZ EYXOMAZTE KAAH ENITYXIA
TEAOZ MHNYMATOZ

TEAOX 8HX AIIO 7 YXEAIAEX




ITAAAIO APXH 1HZ SEAIAAY
IAAAIO TYSTHMA - HMEPHEIQON

NMANEAAAAIKEZ EZETAZEIZ
" TAZ=HZ HMEPHZIOY NENIKOY AYKEIOY
AEYTEPA 22 IOYNIOY 2020
EZEETAZOMENO MAOGHMA: ®YZIKH MPOZANATOAIZMOY
ZYNOAO ZEAIAQN: ENTA (7)

OEMA A
2116 epwrtnoeic A1- A4 va ypadyere oro 1eTpadIO oag Tov aplBuod tng epwrnong Kai
OiTAa 10 ypduua moU avTIOTOIXEI OTNV TTPEOTACH N OTToia CUUTTANPpWVEI CwoTa TNV
nuITEAR TpoTaon.
A1. Eyxdépoio appovikd kOpo 010010eTal G€ OPIOUEVO  YPOAUUIKO EAAGTIKO MEGO.
To pnxog xdpaTOg
a) dev gfaptdtal amd N SVYVOTNTO NG ANYNG TOL KUUOTOG
B) eivar m amdéctaon  petaEd Ovo dtadoylkdV  oNUEI®V  TOL EANGTIKOD
pécov mov  €Yovv 10€C OAMOUAKPLVOELS KOl KlvohvTal kKoatd Tnv idia
Qoph
vy) elvar n amoéctocon  TOV 000 akpoiov  Bécewv NG TAAGAVI®OONG WOV
ekteLEl KATOl0 onpeio Tov pécov
0) e&&aptatar amd ™ 0éom NG TNYNG TOL KVUOTOC.
Movddeg 5

A2. AOMt¢ tov katadboeov  and  Patpa, KOTAQEPVEL VO KAVEL OPKETEG
TEPLOTPOPEG  oTOV aépa UEypt va fouthiéel 6to vepd. Avtd yivetal 010TL
a)  Oéyetal T pomn Tov PBApovg TOVL
B) petaPdaiierar m otpoeopun  TOL
Y) peldvel ™ pomn  adpdveldg TOoL CLUNTOGOOVTOG  TO AKPO TOV, AOOCTE
Vo 0LENGEL TN YOVIHKN TOYLTINTO TNG TEPLGTPOPNG TOV
0) Odwatnpeitor M UNYOVIKN TOV gvEPYEL.
Movdadeg 5

A3. DAEPa vepold  eEépyetar  amd TOo oTOULO Pplong KAl Kiveital KOATAKOPLOQ
npog ta katw. Kabdg n oréPa tov vepolh «KatePaivel, 1o epufaddv dtatoung

mse
o) pewdvetol yuuti avédverar m tayxvINTO
B) LELOVETOL YlOTL LELOVETOL 1 TOXLTNTO

Y) avéavetar yrati avEavetor mn TOXVTNTA
d) av&avetal yloti peldvetol n toxvTNTO.
Movdadeg 5
Ad. Xckevipikn avelootikn kKpovomn petagd 6V0 cealpdOV
a) éva pEPOC TNG OPYLKNG KIVNTIKNG €VEPYELNG TOL CULOTHUOTOS TWOV OVO
coalpOV petatpémetal oe BepupdtnTa
B) M xwvnTikn evépyela To0V GULGTANATOC TOVG Tmapapével otobepn
Y) M oumyxovikn evépyelto kabe coaipag mapoapéver otabepn
d0) m opun xdéBe ocoaipag mapapéver otabepn.
Movdadeg 5

TEAOX 1HY AIIO 7 YXEAIAEX




ITAAAIO APXH 2HZ SEAIAAY
IAAAIO TYSTHMA - HMEPHEIQON

A5. Na xapakrnpioere 1IC TPOTACEIS TTOU akoAouBoUuv ypapovrag oro TeTpadio
oag, OimAa OTO0 ypduua TTOU avTIOTOIXEi 0 KGBe mpdraon, tn Aéén Zwaoro,
av n mporaon e€ivar owaorn, H ™ Aéén Aa@og¢, av n mporacn @ Eivai
AavBaouévn.

a) XT1g eEovaykaouéveg TOAAVIMGEL OTNV KOATAGTOON GLVIOVIGHODV, TO
péyloto mAdtoc efaptdtar and ™ otabepd amocPeonc(b).

B) H vdépooctatikn micon oe onueio &vog vypov mov locoppomel  eivor
avaroyn ¢ amdcGTAcNG TOL onueiov amd tov muOuéva.

v) H e&iocwon Bernoulli eivalr ocvvénegia ¢ apyng dwatnpnong e VANG.

0) Kartd ™ cvvheon dvo ATA®V APULOVIKDOV TOAQVIMGEDV
dnuwovpyovviar  dtakpotnpata. H wepiodog TtV SOKPOTNUATOV

LoovTaL pe T, =|T _]“Zj, 6mov T «xor T ot mepiodor Twv 800 apylKOV
TOAAVIOGE®V. ! 2
€) Xt HeETAQOPIKN Kivnom evog otepeov kdbe oTiyun O0Aa Tt onueio tov
cOUATOC €yovv TNV idta tayvInTO.
Movdadeg 5

©OEMA B

B1. To vdépaviikd mieotqplo 100 oyfuatog 1 mepéyer  davikd  pevotd
ToKVOTNTOS p Kol KAglivetar amd dvo afapn Eufora pe epPadd A ko A,.
[Mdve oto éuPoro euPfadod Az givar tomobetnuévo ocopa X, mov €xel Papog
W, Kol To ovoTnuo tooppomel pe t Ponbero  ewtepikng  dvvaung F, mov
ackeitar oto éuforo A 1 . H vyopetrpikn dtapopd TtV gufdrlov  otnv
Katdotaon tcopponiag eivar ion pe hoé6mwg @aivetar oto oynqua 1.

r T

A A i

ZxAua 1
H amaitovpevn vy v tocoppomio  ovvaun &xer pétpo F, mov vmoioyiletat
pe pio amd TG TOUPAKAT®O GYECELS

. Fw_
Y AIA2

.. Fw T Fw 3
11. EK2 111. EAZI

o) Na emihé€ete ™ ooty amdvinon.
Movdadeg 2

TEAOX 2HY AIIO 7 YXEAIAEX




ITAAAIO APXH 3HE SEAIAAS

ITAAAIO XYYXTHMA — HMEPHXIQN

B) Na O0ikaltoloynocete TNV €MAOYN GOG.
Movddeg 6

B2. H didtaén tov oynuatog 2 amoteieitar oamd Vo ocwAnveg A ko B, O

B3.

colnvag B pmopel vo petoakiveital. Me tov 1pdémo  avtd petaPdAietar  To
unkog x. Mo mnyn donuiovpyel nyntikd kOuatoe  pUNKOLS  KOUOTOG A, GTO
avolkto axpo Il tov coinva.

n
: k "

ZxApa 2
210 GAlo dkpo X TOL GOANVA @TAVOLV TavTtoéHypove dVO NyNTikd kvpoata. Ta
kbdpata  dnuiovpyovvtar  amd v wNYn Kot owadidovrar  pécw TOL Oafpa
octovg cwinves A kot B. Otav petakivodpe 10 coAnva B (petafariovrog
mv andcTacn  X) mapoatnpovue  O6TL M €vioon  TOL MNYOV OTO omnpeio X
avéopetovetat. o x=x ;010 onueio X ta dVO NYNTIKA KOPOTO SVUPAAAOLY
evioyvtikd. Kobobg avEavoope to0 X, 610 onpeio X mapatnpeitar  yio mTpOTN
eopd amocPectiky  ovuPoAn, Otav yiver x=x,=x ;H4cm. T TO pNKOGg
KOPOTOG A 1OYVEL:

i. A=12cm ii. A=16cm 1ii. A=4cm

a) No emiAéEete ™ c®OTN AmAvVINGT.

Movdadeg 2
B) No d1kaloAOYGETE TNV EMAOYN GOC.

Movdadeg 6

Mwpn ooaipa X1 pdlac m kiveltar pe ToyLTNTOE U1 KOl GLUYKPOVETAL
KEVTIPIKA Kol glaotikd pe okivnmm pikpn ooeaipa X palog mo, mp #
Katd v xpovon avtr mocootd II 1 % tng apyikfg Kwntikng evéEPyelag ng
cooipag Xi UETOQPEPETAL ®G  KIVNTIKN gvépyela ot ooeaipa X . Av
AVTIGTPEYOLE TO QOLVOUEVO, ONAadn av 1 ocoeaipa X  KIWVOOHEVN  UE
TOYOVTNTO U2, CLYKPOVOTEL KEVIPLKA KOl €AOCTIKA HE TNV akivnIn ocoeaipa X
T0TE TO MWOGOGTO TNG KIVNTIKNG EVEPYELNG TNG oQAipag X2 MOV HETOQEPETOL

ot oopaipa X toovtar pe I, %. INa ta kot I 1oyvet:
I,

TEAOX 3HY AIIO 7 YXEAIAEX




ITAAAIO APXH 4HS SEAIAAS

IHAAAIO XY>XTHMA — HMEPHXIOQON
1. I1; <I1» 1. IT; >I1, 1. I1; =I1,

TEAOX 4HY AIIO 7 YXEAIAEX




ITAAAIO APXH 5HE SEAIAAY
IAAAIO TYSTHMA - HMEPHEIQON

a) No emiAé€ete ™ 00T AmAvVINGT.

B) No dikatoloynoete TNV €mAOYN GOG. Movabdeg 2

Movadeg 7

OEMA I
Xt0 oynuo 3, copo X
1
Aelo kexkhuévo emimedo ywviag xAiiong 0=30 ° guévo oto ehevdepo dGkpo 1davikoD
ghatnpiov otabepdc k=100N/m, 10 dAaAAo d4xpo 7TOL oOmoiov  givar akAdvnta
otepeopuévo ot Pdon tov KekApévov emmédov. O a&ovag tov ghatnpiov eivol
napdAAnriog oto kekApévo emimedo.  Amd Vvyog h=0,6 m mwhvo and 10 X
joenveTol eAgvbepo  copo X2 HKpOV  dwaotdoeov pdlog m,=3kg to omoio
OLYKPOVETAL TAACTIKA HE TO oOMO X 1. To ocvooopdtopo wOL TPOoKVTTEL apyilel
vo Kivettatr ™ yxpovikn otiyun to=0, moveo o100 KeKAIUEVO EMIMEdO  EKTEADVTOG
amA apUOVIKN TOaAdvTioorn pe otabepd emavaeopdac D=k.

uKkpov dwactacemv, palog m,=1kg wcoppomnei o¢

SO

95300

IxApa 3

M. No vroAloyicete 10 HETPO NG TOYVLINTAC TOV OCUVGCOUATOUATOS  OUECHOG
HETA TNV Kpovom.

Movdadeg 6
MN2. No vroAoyicete 710 TAATOG A TG TAAAVTI®GNG TOV GCLOGMOUATAOUATOG.

Movdadeg 6
MN3. Na ypayete v eficoon g ATOUAKPVUVGNG ™mMG TOAAVTOONC TOV

CVGOOUOTOUNTOS ©€ ovvadptnomn ue tov  ypovo. Noa Oewpnoete 0Oetikn
@opa, ™ Qopd and ™ Pdon mPoc TNV KOPLEN TOL KEKAIUEVOV EMIMESOV.
Movdadeg 6

N4. No vmoloyicete tov AOY0 TOL pETPOL TNG OVVAUNG TOL gAatnpiov 7TPog TO

HETPO NG OVVOUNG EMAVAQOPAS TNG TAAAVTOONG, OTAV 1 KIVNTIKY &vépyela

K 100 ovoocopatopatog  eival oktamAdolo TNG OLVOUIKNG EVEPYELNG TNG
taravtoong U (K=8 U), yia dgvtepn @opd.

Movdadeg 7

Na Bewpnoete OtL:

TEAOX 5HY AIIO 7 YXEAIAEX




ITAAAIO APXH 6HZ SEAIAAY
IAAAIO TYSTHMA - HMEPHEIQON

& KOTA TNV Kpovom Oev €xovue amwAsia  palog,

s 1 xpovikn didpxela NG Kpovong eivar apeintéa,

= 1 avtiotacon tov aépo Bewpeitor oapeintéa ylo OAo T COUATO.
Aivovtaut:

e N cmtdyvvon g Papvinrtag g = 10 m/s?

T _L 1 T \é_ 5wt \Ig_

e Mle= —=—, GV —= CLV =——i=ifmr—
6 6 2 6 ) 6 2

OEMA A

210 oynua 4, opoyevhg, Akoumtn kot oomayng papdoc AB palog M;=6kg
kot unkovg L=Im, ompiletar pe apBpwon o710 éva AKpo ™S A 0€ KOTOKOPVPO
akAdvnto toixo. H paPfdoc pmopei va mepiotpépetar yopic tpifés yopo and tOV
dEova mov oOiépyetar oamd To onpeio A kot eivar kaBetog oto emimedo  TOL
oxnuatog. Xto dkpo B g pafdov €yxer otepemBel vAiikd ompeio X pdloc m=lkg.
Me afoapég, Aemtd kot un ektatd vipa, €xovpe déoer 10 puéco I tmg pdpoovpe 1o
avotepo onueio Z g mepipépelog  opoyevovg diokov padlag Mz kévipov O xat
aktivag r=0, Im. O dioko¢ akovumdel otV KOPLPY OKAOVNTOVL TETOPTOKLKAIOL
axktivag KE=R=2,8 m 6to onpeio E avtov (0éon 1), é161 dote 10 0TEPEd  TOV
amoteAieital and ) papfdo kar to vAkd onupeio X, xkabadg kot o diokog, va
1ocoppomovV G610 1010 KATAKOPLEO emimedo, pe T paPfoo va oynupatilert yovio @
pe tov katakopveo toiyo. To vAua eivar opiloévtio kol tevtopévo «karmn aktiva OE
tov diokov givar opilovtia.

Béon 3

Zxnpa 4

TEAOX 6HX AIIO 7 YXEAIAEX




ITAAAIO APXH 7HZ SEAIAAY
IAAAIO TYSTHMA - HMEPHEIQON

A1. Novmoloyicerts:
i) 10 pétpo g Tdong Tov vipoto¢ I'Z (povédeg 3)
1) m palo M, tov Sickov (povédeg 2)
Movdadeg 5

Kémota otiypn x6Bovpe 1o vapa I'Z.

A2. No vmoloyicete TO UETPO TNG YOVILKNAG  EMTAYLVGNG TOL  GTEPEOD  TOL
amoteleitar amd 1 paPdo kot To LVAMKO onueio X apéowg pHeETA TO KOYLULO

TOL VNUOTOG.
Movdadeg 5

Xt ovvéyeln, 10 oteped pAPOoog — VAIKO omueio T apyiler vo meploTpépeTal
oe Katakdpveo emimedo YyVupw amd TOV AEova TMEPLOTPOONS TOL A.

A3.

1) Noa vmoloyicete 710 HETPO NG UETAPOANG TNG OTPOPOPUNG TOV GTEPEOD
®¢ mPpog TOV AEOVO TEPLOTPOPNG TOL, HETAED TNG apylKNG Tov Béong kat
™m¢ 0éong O6mov m paPfoog yivetar opilovtia. (povadeg 9S)

i1) Na mpocdiopicete v katebOBvvoen 1oL dtovOopatdg tg. (povadeg 2)

Movdadeg 7

Apéomg HETA TO KOWYIHO TOVL  VAROTOS O 016KOG apyxiler  va katépyetat
kvAdpuevog yopic vo orlcBaivel o©TO TETAPTOKVKALO KOl OTN GUVEXELDL KIVEITAL OF
Aeto opilévtio damedo, 10 omoio emiong eivatr akAdvnto.

A4. No vmoloyicete 7to pétpo TNg taydInTOg TOL KEVTPOL pAloag Tov dickov,
otav @tdvelr otn Pdomn tov teETApTOKLKAIOL (Béom 2).
Movdadeg 4

A5. No vmoloyicete 7tov aplOud TOV TEPLOTPOPOV MOV £YEl €KTEAEGEL O O1GKOG,
1) KoTé TNV KOAIGN TOL OTO TETAPTOKVKALO, (Hovadeg 2)
11) Katd v Kivnon tov oto Agio opiloéviio damedo  dtav 10 KEVTPO palog
Tov €xel dwavvoel drtactnuo s = m pétpa (m) (6éom 3). (povadeg 2)
Movdadeg 4

Aivovtau:
+« nuo = 0,6, cuve=0,8,
¢ N cmtdyvvon g Papvinrtag g = 10 m/s?,
e N pomn adpblvelong TOL oOpOYEVOLS diokov ¢ mpog Gfova moOv  dlEPYETOL
and to kévipo paloac Tov kol e€ivar kdBetog otTOo emimedd TOL gival iom pe

Icm( diokov) 1 M12,
N 2

& 1 pomn odpavelag NG opoysvovg pafoov wg mpoc dEova mov SiEpyETAL

and to Gkpo NG Kot gival kGBetog oe avth eivar ion pe lpapsor = M 1.2
— b

3 1

TEAOX 7HY AIIO 7 YXEAIAEX
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ITAAAIO APXH 7HY YEAIAAXY
ITAAAIO 2YYXTHMA — HMEPHYIQN

0 a&ovag TEPLOTPOPNG TOV OHLOYEVOVG dlokov  mapapével  GULVEYDC
op1lovTiog og OAn TN dlapkela TG Kivnong tov,

n avtictaon tov aépa Bewpeitar apeAntéa yio OA0 TO COUOTO,

0 YOUPOKTINPIGUOG AENTO VAUO a@Opd VARO OUEANTEOL TAYOVLG,

0. oYNUoTo 0eV €lval vId KAlpoKa.

OAHIIEX (via Touc e&sTtalouévou

210 &EWQUAAO tOL TETpadiov va  ypayete to  e€gtalduevo  pabnuo. ZTO ECWPUAAO
TAVW-TTAVW  va.  GUUTANPAOCETE T atopikd  otoxeic  pobnti. ZTNV apXn  TWwvV
ATTOVTACEWV OO va Yphyete mhvo-mave v nuepounvio kot 1o efetaldpevo  pabnpa.
Na pnv avriypdyere to Oépata o610 TETPGdlo ko VO PN YPAWETE movbevd  oTig
OTOVTCELS GOG TO OVOUY GOG.

No  yphyere TO  OVOUOTEM®VLUO  GOC OTO TAVEO WHEPOG TAOV — QOTOOVTIYPAPOYV  OUECHC
poaMg  oag  mopadofovv. Tuxov onueiwoel g oag Tmavw oTta BOépara Bev  Oa
BaBuoAoynBouv ot kapia mepimTwon. Kotd v amoyopnon ocog va mapadocete  poli
LE TO TETPAOIO KOl TO QOTONVTIYPOPAL.

No omoviioete OTO TETPASIO 00¢ oc OAa ta Bépoto MOVO pe pmie N MOVO e pobdpo
oToAd pe upeddvi mov  dev  ofnver. MNa 1o oXAMATA MTTOPEI va XpnoigoTtroindesi Kai
MOAUBI.

Kabe oambvinon  emotnuovikd  tekunplopévn - givol omodekTn.

Awgpkelo e€étaong:  Tpelg (3) dpeg HETA TN OWWVOUN TOV  QOTOOVILYPAQ®V.
Qpa dvvating amoympnong:  10.00 7.

ZAZ EYXOMAZTE KAAH ENITYXIA
TEAOZ MHNYMATOZ

TEAOX 8HX AIIO 7 YXEAIAEX




APXH 1HZ ZEAIAAX
HMEPH>IQN KAI EZTMEPINQN FENIKQN AYKEIQN
NMANEAAAAIKEZ EZETAZEIZ

HMEPHZIQN & EZMEPINQN FENIKQN AYKEIQN
TPITH 22 IOYNIOY 2021

EZETAZOMENO MAOGHMA: ®YZIKH MPOZANATOAIZMOY
ZYNOAO ZEAIAQN: ENTA (7)

OEMA A

211 epwrtnoeic A1- A4 va ypdyere oro 1eTpadIO 0ag Tov aplBuod tng €pwrnong Kai
OiTAa 10 ypduua 1mouU aVvTIOTOIXEI OTNV ETTIAOYH 0Qg, N OToid OCUUTTANPpWVEI OwWOTd
TNV NUITEAN TTPOTAON

A1. H paywnukq pof @, mov OGiépyetal ammd o ertimedn erupdvea epfadod S,

N omola Bploketar péoa o€ opOyevEC payvntkd Tedlo

a) eval péylotn, Otav n eTugdvela  eval  TrapdAnAn  oTiC  OUVOIKEC YPUUUEC TOU
uayvntikol Teeblov
B) vl dlavuopatikd peyeBoc
y) ebar péyiotn, 0tav noernodven eval kdBetn otic GuVaMKEC ypaupECTOL MayvnTikod TrEdlov
8) &yer povaba petpnone 10 1 Tesla (1T).
Movddeg 5

A2. Iwpa  ektehel  kbnon,  Tov  Tmpotpyetal  amd oty obvBeon 600 aTTAWY apHOVIKWY
tehovtwotwy, yipw amd to (60 onuelo (dlov TAdtouc kou (blag BicbBuvong, pe  ovyvdttec  f
1=199Hz «a f,=201Hz, ue¢ amottheopa va Tapovoidlovtal blakpotquata. O  ypdvoc
avapcoa  o¢ 600 Giaboyikodcundeviopodc tov TTAATOUC €l

a) 1ls
1
B) — s
200
1
Y) —s
400
8 05s Movddeg 5
A3. H ywoky erutdyovon gvoc  otepeod owpatog, Tou  eKTehel ouahd

uetaBarropevn otpogikh kvnon yopw amd otabepd dfova TLEpIOTPOQAC
a) fge OieoBovon kaBetn otov dfova TepioTpOQAC
B)  fxel katelBuvon avtBetn amd v katedBovon tov Giaviopatoc tCHETaBoAic TC ywvlakAc

taylTntag

y) fxel kateoBovon ol pe oy katebBuvan 00 Blavoopatoc g
uetaBoAfc TNC ywwiakAc TayoTnTac

8) fye KkatebBuvaon Ol pe v katedBuvon 00 lvdopatoc 0[S

apyYIKAC TOU ywulakAc taylTnrac.
Movddeg 5

A4. H vdpootatkq Ttieon otov opdviio TuBuéva €vd¢  avorytol  kuhvdpikod doyelov  pe  KatakdpuQQ
Tolywpata, To orolo TIepiEyel 1avikd vypd o€ looppoTtia Kol Ppioketal evtdc Baputikol Treblov
o) eval avefdptnn amo Tto petpo ¢ erTmirdyvvone e Bapltntag
B) cfapratal amd to pérpo tn¢ erutdyuvong e Papointac
y) e avebdptnn amd v TrukvdtaTa Tov uypol
8) claprdror amd to eufadov tov TruBueva Tou Boyelov. Movadeg 5

TEAOZ 1HZ AMNO 7 ZEAIAEX




APXH 2HZ ZEAIAAZ
HMEPH>IQN KAI EZTMEPINQN FENIKQN AYKEIQN

A5. Na xapaktnpiocere 1iIC MPOTACEIC TTOU aKoAouBouv, ypdpovrag OTo TeETPpadIo
oag, OimAa OTo ypQuua TTOU QaVTIOTOIXEI O KGBe mpoTaon, tn Aéén Zworo,
av n mporaon e€ivar ocwarn, h ™ Aéén Aa@og¢, av n mporacn @ Eivai
AavBaouévn.

a) H ponn CeUyouc Ouvapewv €ival idld G nNpog onolodAMNoTe Onueio
TOU €nINEdOU NOU auTeG opilouv.

B) H pon evdc davikod pevatold Trapovaldlel atpoBloug.

y) Ou OGuvapikéc ypappéc tou  payvnukod  Trebov  evoc  paBOopopgov payvAtn Bev TEpvovTal
KOU €Ol TTAVTOL KAEIOTEC.

8) O «kavdva¢ to0 Lenz evar amotéheopa ¢ apyfc Olatipnonc tncevépyelac.

€) H dévoon tov  payvnukod Teblov  kovtd  ota dkpa  peopato@dpov owAnvoeldolg £yl
UETpO o0 ME  TO péTpo  TAC  fvtaonC  TOU payvntikoO TEedlov 010 KEvtpo TOU
owAnvoelboic.

Movddeg 5
©OEMA B

B1. Acrtt opoyevAc ok@ha Bdpou¢ w looppottel,
AKOUUTTLVTAC  0€ Aelokatakdpugo  toly0
kal  tpayd opilévtoddmedo,  ONwWG OTO
oxnua 1. Edv poouvtedeotic oplakfc

otatkqc tpipAc petafiokdhac kai  opiovtiov dattébov, toTEN

ehdylotn  Tpd TG €QaTIToMEVNC TG ywvlage, yia Ty

oTtola N okdAa looppoTTEl, evalon e

i ¢
IxAua 1

1 .. 1
EQP = — ii. B =— iii. &pp =
Q) lw e 2 2H 2U

TLnLyLLe VWUV LI MILWY L VI M v

. , Movadeg 2
dikalohoynoete Tty eTudoyn oac.

Movadeg 6

B2.  [bavkd pevotd  mokvotntac  p  peel  amd  Oefopevq  (A)  peyddnge  Giatopric weow opi{dvtiov
ertto0 owAqva, tov ortolov To euBaddv Giatopfc ehattwvetaioto Woo 610 onuelo (2) dTov T0 pevotod
ebépyetal oty atpdogaipa.  Aetttdc katakdpugoc  owhfvac epPadol  Stopdc A Tipocapudletal  0To
onuelo (1), omwe oavetal oto oyfua 2 oy ehedBepn eTUQAvE TOL OTTOlOL  TTPOCOPUOlETalEUBOND
Bapouc w Trov WTTOpEl v Kiveltal ywplc tpipéc kou éye ertionc euPadovA. Edv to Owoc tou pevatol ot
efapevi evar H kal oto Aertd kataképupoowhiva eval h = H/4, 16t 10 Bdpoc tov eupforov ooltal
e

i, w

Omov g n Baputkn erurdyvvon.

TEAOZ 2HZ AMNO 7 ZEAIAEX




APXH 3HZ ZEAIAAZ
HMEPH>IQN KAI EZTMEPINQN FENIKQN AYKEIQN

Parp

Parp
A
“\ (2) h

(1) Pary ",

I

,
kY
IxApa 2
a) No eruhéere ) owotq amavinon. B) Na
. , Movadeg 2
dikalohoynoete Ty eTudoyn oac.
, ) , , Movadeg 6
B3. ZE )\E\O Op\ZO\)UO ET[lT[€50 0(pmp(x 21 ud(ac ms=m TI0V K\\)E(TGL UE TaXl')-[m-a
U1, OUykpobetal ehootikd, ahhd Oy kevtpikd, ue  Beltepn ogalpa L2 palac
m2=2m, n omola &val apykd akivn.
Alow uetd v kpolon, N ogalpa 21 Kl kdBera oty Ay e
GieoBuvan pe toxdtnre v’ Kol N ogaipa 22 kweltar pe taybmra v” o oe BiedBuvon 5

rov oynpatilel ywvia 30° pe v apykq GiedBuvan Kkivnone e ogalpac I . Itnouvéyea, n opalpa I
ouykpoletal Kkevipikd ko TA@oTikd e akntn ooalpa Iz pdla¢ M 3 =m Tov Bploketal akntn 010
010 Aelo opovtio emimedo, OmwCgaivetal of kdtoyn oto oyfua 3.

(::)Zia

U, U

—

IxApa 3

TEAOZ 3HZ AMNO 7 ZEAIAEX




APXH 4HZ ZEAIAAZ
HMEPH>IQN KAI EZTMEPINQN FENIKQN AYKEIQN

O Aoyo¢ tn¢ TENKAC KIUNTIKAC EVEPYEIDC TOU CULOOWHATWHATOC TWY 0OUPWY X1
Kol I3 TTPOC TRV apykh KnTIKA evépyela e ogalpac I 1, TPy Ty Kpolon e
ue T ogalpa Iz, ol loog pE:

o1 1 1
. > ii. iii.
3 6
Alvovtal:
1 3
L J T — ouv300 = X
2 2

Noo Bewproete Ot

Ohec ou ogalpec elval wrpwy blaotdocwy,

Ohec o kpoloelc elval akaplalec,

To owpata 6ev avamnboly katd Ty Kkpodon,
katd T¢ kpoOoeic, Bev eyoupe amwAelo palac.

a) No eruhééere ) owotq amavinon. B) Na

dikatohoyfoete v ermdoyq oac. Movade 2
Movadeg 7
OEMA I
Ito oyqua 4 o aywyol Al, AZ, peydhov pfkouc, PBplokoviar o100
opilovtio erimedo, evar  TrapdAAnhor  petafd  touc, arttéyouv =1nd £Y0UY [N eIk
wuky  ovtlotaon. H paBdog KA €xel HNKOG £=1m pala m=

0,5kg,

avtiotaon Rka=2 Q kal apxika €ivar akivntn. H pdBdoc¢ KA pnopei va kiveiTal
Xwpic TPIBEC, NAPAPEVOVTAC OUVEXWC KABETN KAl O£ €na®n ME TOUG aywyouc AT,
AZ.

H yevvATpia evaAlacoopevou pelpaTtoc nou ouvdEéeTalr oTa dakpa AA
NEPIEXEI AywYIPO nAaiclo PNdEVIKNG avTioTaong, To Onoio OTPEQPETAl Pe O0TABDEPN
yoviaki Taxutnta o yupw and afova nou BpiokeTal oTo €ninedd TOUu Kal €ival
KAOETOC OTIGC OUVAMIKEG YPAMMEC OMOYEVOUC payvnTikoU  nediou. H  Xpoviki
e€iowon TNCG OTIydidiag TIWAC TNG €vaAAAOCGOMEVNG TAONG nou epgavileTal oTo
nAaiolo €ivar u = V'nu(50 nt) S.I. OI avTioTATeEC nou gaivovTal OTo OXnua 4
EXOUV TIMEG Ry = 6Q kal R = 3 Q. Ano Tnv apxikn 6€on Tng papdou KA kar oTtov

2
xwpo 0e€id an’ auTnv, unApxel KATAKOPUPO OHOYEVEC payvnTIKO nedio €vraong
B, Tou onoiou ol dUVAPIKEG YPAUMEG E€xouv OleUBuvon kaABeTn oTo €ninedo TNg
oeAidacg kal gopd anod TOV avayvwoTn npoc auTnv, onwc (aiveralr oto oxnua 4

TEAOZ 4HZ AMNO 7 ZEAIAEX




APXH 5HZ ZEAIAAZ
HMEPHZIQN KAI ESMEPINQN TENIKQN AYKEIQN
Kal KaAUNTel OAn TN YPAUHUOOKIAOHWEVN MNEPIOXA.

TEAOZ s5HZ AMNO 7 ZEAIAEX




APXH 6HZ ZEAIAAX
HMEPH>IQN KAI EZTMEPINQN FENIKQN AYKEIQN

o 0
. r,

A %

fd
/

T
/ /%r//// ////
///%//?///?// ///}x

IxAua 4
F1. Apxik@, 0 81akONTNG Oi ¢iyqr kheioToC kai ol 3;,  eival avoikTol. Tot, n
O3
ueon 1oyi¢ otov avriotdty Ry toodtal pe 12W . Yrohoylote to TrAdto¢ tngrdone Vookai Ty evepyd
fvtaon tov pedpato¢ otov avtiotdTn Ru.

© R

A

Movddeg 6

F2.  Awmpwvrag tov diekomt Oy KAELOTO KOu avorytodc Tou¢ OlakoTITEC O Kal

O3, Oimhaodloope T ocuyvétntae TieploTpogric Tou TrAwolov ot yewAtpla evalaoodpcvne tdonc. H
otywala TEA ¢ tdone Tou Tapayetal téteéyel T popen v’ = V' nu( w't). Na ypaoei
n xpovikn €&iowon TnNG OTIydidiag 1oxUo¢ oTov avTioTatn R; kal va
UNOAOYIOTEI N TIUR TNC TN XPoOVvikn oTiyun 5:107 sec.

Movadeg 6

F3. Tn ypovkd oty to=0, avolyovpe tov blakdrtn O4 KQl 0OKOUuE 010 WEO
e pdpbov KA otabepn opilovtia Blvaun, kdBetn oty pdBdo pétpouF=0,5 N pe gopd,
otw¢  oto  oyfpa 4. Tno owypi 2 sec  kheboupe toug Blakomreg Oz ke O3 Ka
mapatnpodpe Ot ektote 0 pdBoo¢  kweltaw  pe otaBepf taydtnra. Yroloylote to pétpo ¢
fvtaone B tou  payvntkoOTiedlov péoa oto orolo Kweltar n papdoc.
Movdadeg 6

F4. T 1o ypovkd Sidotnpa O fw¢ 5sec, va VTIONOYOETE T0 TI0C0OTO ETTI TOICEKATO TOU EPyou TG
F mov petatpémetar oe Bepudtnta otov avtiotdn Rz.
Movdadeg 7

OEMA A

H opoyevAc tpoyahia T tov oyquato¢ 5 palac M=1,5kg, amotehetal ammddoo kukhikd tuqpata
akTvwy r okl 2r avtiotola, KoAnuévar petafd toug Trou oty TIEPIQEPEd TOUC @Epouy ATt eykoTIA.

H toyahla T propel va Tmepiotpégetal ywplc tpiBéc yopw ard akhdvnroopilévtio  afova  TrOU
Opyetar  amo 1o kévtpo ¢ O.  Ito efwrtepikd  KukAKO TuAMQ TnC TpoyaMac elval TtoAiyuévo AeTttd
afapéc viua (1), oto ehedBepo dkpo
T00 0TTOIOU €val OTEPEWHEVO OWpPa X1 pala¢ My, IT0 €0WTEPKO KUKAIKO THAO
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APXH 7HZ ZEAIAAX
HMEPH>IQN KAI EZTMEPINQN FENIKQN AYKEIQN

e tpoyaMac eval  Tuhypévo  Aemtd  aBoapéc  viua (2 ), 010 dMo dkpo  TovoTTOlOL  Elval
OTEpEWHEVD  owpa Iz, Wdlac mz =5kg mov Pploketal o€ Aelokekhipévo erimedo ywvlac kAo
0 (nue=0,6 «xa owe=0 ,8). I ovvéyela tcPdonc tov  kekhpévou  eTuTtebov,  PBploketal  Aelo
opilovtio  emtimtedo  peydhov
ufkouc. To olotnua ¢ TpoyaAaC KAl TWY OWHATWY X1 Kol Iz 100pPOTIEL 070
00 KotakOpupo ETTITIEDO.

Iwpe Is pdlo¢c m 3=5kqg iooppottel Gepévo oto ehelBepo dkpo opildvtiov
bavikol  ehatnpiov  otaBepac k to dMo  dkpo tou  omolov elval  akAovnra OTEPEWNEVD. To OWpa I
3 evar deptvo pe viua (3) pe 1o ehatiplo ovprueopevokatd d=0,2m amé Tt Bion QUOKOD prKOUC
00 ehatnplov.

IxApa 5

A1. Na vurmohoyloete ™ pdla moa1 kel To pétpo ¢ Olvapng Tov Gexetar nrtpoyadia T amto
oy dfova.

Movdadeg 7

Kopoupe tavtoypova T vipata (1) ka (2) ko aropokpdvoupe 10 owpaZi. To owpa L2
mov  Pploketar o dwo¢ h=1,8m amé 10 opllvtio erimedo, apyllel va KaTEpYET®l OTO  KEKAIUEVO
ertimebo ko, agol otdoel ot Bdon toukekhipévov eriteebou, ouveyllel (YWpIC Vo TTapaTRPETAl QAIVOUEVO
aartdnonc kal ywpelc va petaBdMetar to pétpo e taydtnrde tov) Tty kivnod tov 0to  Aelo 0pildvtio
ertimedo.

Ot 10 owpa I2 Pploketal oto onuelo T tou opifovtiov eTumtédou TOU

, , 3 n , , , : ,
ATIEXEl aTTO0TA0N £=—amo 1w OBton A omy orol To chatplo Bploketal 0To

5
QUOIKO Tou prfkoc, kOBetal to viua (3) kal 10 owpa I3 apyllel va ektehel artAqapuoviki tahdviwon pe

otafepd emavagopd¢ D=Kk. To owua I3 OLYKPOUETQIKEVTPIKA €A@OTIKA IO TTPWTN QOpd HE TO CWya
22 om Bton A ouokol pikougTou ehatnplov.

N
A2. Na Oefere 61 n otaBepd k tov ehatnplov evar lon pe 125 —.
m

Movddeg 5
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APXH 8HZ ZEAIAAX
HMEPH>IQN KAI EZTMEPINQN FENIKQN AYKEIQN

A3.  No ypdyete v cflowon e atopdkpuvene o€ ouvdptnon WE Tov ypévoyl Ty aTtAf  appovikA
tahdvtwon TIov ekteAel TO owWpa I3 apeow( petd tnukpodon (t=0 n otyph ¢ kpodone K
Betkn  katebBuvon n katebBuvon TRCKlNONC TOL OWHOTOC I3 TTPWY TNV KPOOON TOU WE TO OWua I 2).

Movadeg 4

A4. Na vurohoyloete tov  pubud petaBoAdc Tn¢ opuA¢ TOU  OWMATOC I3, TNYPOVKA OTYHR TTOV
N Kkonukq evépyela ¢ TaAdvTwofc Tov eval oktattAdola TnC Suvaikic evépyelae ¢ TaAdviwofc Ttou, yla
TPWTN ¢opd HETd TV KkpobonHe 10 ocwypa I 2, kaBwe kal v arélvty tpd tou puBuod petaBolic T
KIWNTIKACEVEPYEIQC TOU OWHAtoC X 31Ny 1bla ypovikd atyud.

Movdadeg 6

A5. No ovmoloyloete v aTooTaon 1wy oWEATwY I Kol I3 TN YPOVIK Ty
TOU 70 Owpa I3 Oiépyetal amo T Beon @uokod WAkoug Tou ehatnplov  YlATIPWIN QOPA pETd Y
kKpo0on HE TO OWpa 2.

Movddeg 3
Alvovral:
e N trutdyovon e Papimrac g = 10 m/s ?,
e N ot0Bepd T ebal Tepimov lon pe 3,14.
No Bewpnocte 01
N kpolon eval aKaplala,
N avtiotaon Ttou aépa Bewpeltal apeAntéa yioo Ol To ocwpyata, katd Tty Kkpolan,
Gev €youpe amwiea pdlag,
0 YOPOKINPIOWOC « Aetttd vAua» agopd vipa apeAntéov Tdyouc, ta oyfuata Oev
gvar UT0 KApaka,
e 710 oplovtio erimebo elvar peydhov AKOUC Kal ol KWAGEC TWY OwWudTwy, I2 KAl I3yl 10
gpwinga A5 mpaypatortolotvtal €€ olokhjpou  atoopilovtio ertimtedo.

OAHIIEX (via Touc e&sTtalouévou

1. Zto &§w@uAAo 100 tetpadlov  va  ypawetre o eferaldpevo  pdbnua.  ITOo  £0W@UAAO TTAVW-
TAVW V0 OUUTIANPWOETE 10 atopkd  otoyela  pobnti. TV apXf  TWV ATTAVTACEWV
oag Vo ypayete TAvW-TiAvw TV nuepopnvia kat to efetalopevo pdBnua. Nao pnv  avTiypAweTe 10
Bpata  oto ttpddo kw va N ypdwete ToUBevd  oTicaTtaviioe oac To Gvoud oag.

2. Na ypdwete To OVOUOTETTGWMO 00C 010 TIAVW [PEPOC TWY QWTOOVTYPAQWY auéow( WONC  oac  TrapadoBody.
Tuxév onueiwoelg ocag mMAVvw oT1a OBéuyara oOev 0a BadBpoAoynboulv oe Kapia
mepiTTwon. Kod my aroywpno] oa¢ vo Trapadwdoete pallue 10 TETpddio kai Ta puwtoavtypaga.

3.  No amovtjost oTo TETPAdI6 oag 06 0ha 10 Bijata poOvo fe prhe f Mévo [e [adpo otudd pe  peAdu
mov Oev offue. Ma Ta oXAMATA WUTTOPEi va Xpnoigotroindei Kal MoAURL.

4.  Kd0e artdvinon eTtotUovKd TEKUNPIWHEVN Evan aTtobekTn.

Aidpkeia ekétaonc: tpec (3) wpeg Wetd T biavour TwY QWToAVTYpdQwWY.

6.  Qpa dwvaric aroywpnonc: 10.00 Tr. .

ZAX EYXOMAZITE KAAH ENITYXIA
TEAOX MHNYMATOZX

o
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APXH 9HZ ZEAIAAX
HMEPH>IQN KAI EZTMEPINQN FENIKQN AYKEIQN

NMANEAAAAIKEZ EZETAZEIZ HMEPHZIQN & EZIMEPINQN M'ENIKQN
AYKEIQN

NMAPAZKEYH 10 IOYNIOY 2022

EZEETAZOMENO MAOGHMA: ®YZIKH MPOZANATOAIZMOY ZYNOAO ZEAIAQN: ENTA
(7)

OEMA A

211¢ epwrnoeic A1 - A4 va ypdwere oro 1eTpGdIO0 0a¢ TOV aApPIBUd TNS £pWTNONG Kal
OiTTAa 10 ypduua 1TOU QVTIOTOIXEI OTNV ETIAOYH OQg, N OTToia CUUTTANPWVEI CwWaTd THV
nuITEAN TTpoOTAON.

A1. 'Otav dUo o@aipeg pIKpwv dlaoTAcewy, idlag palag, nou KilvouvTal O€ A€io

opLlovTio 6anedo, OUYKPOUOTOUV EKKEVTPA KAl EAACTIKA, TOTE:

a) avTaAAdooouv TaXUTNTEG.

B) EAATTWVETAL N KIVNTIKA €VEPYEIA TOU OUOTAMATOG Twv OUo

oQalpwy.

Y) dlatnpeital n oppA TOU CUCTAMATOG Twv dUO CYALPWV.

0) O0ev petaBdaAAetal n opuR NG KGBe o@aipag KATd TNV Kpouon .
Movadeg 5

A2 . 10avikd peuoTtd pé€el oe opllovtio owAnva pPeTaBAnTAG Olatopng. HOlaTtopA Tou
OwAAva oe pla neptoxn A eival TeTpanAdola tng OLATOUNAG TOU OCWAAVA OE IO GAAN
neptoxn B. Av n taxuTtnta TOUu PEUCTOU OTNV

neptoxn A eivat ion pe U, tétEe n taxutnta otnv neptoxn B eivat:

U) 2
a — u
4 Y)

B) u 3) 4u

Movdadeg 5

A3 . Av TO nAdTOG TNG £vTaONG TOU €VAAAQOCOOUEVOU PEUMOTOG Mou dlappéel €vav
avTIOTATN unodinAaoclaoTtel, TOTE 0 PuBUOG pe TOV oOnoio O avTloTATNG anodidel
BeppdéTnTa OTO NEPIBAANOV:

a) unodnAaoladeTal.

B) dunAaolaleTal.

Y) unotetTpanAactdleTal.
0) TeTpanAaoclaleTal.

TEAOZ 9HZ AMNO 7 ZEAIAEX




APXH 10HZ ZEAIAAZ
HMEPH>IQN KAI EZTMEPINQN FENIKQN AYKEIQN

Movdadeg 5

Ad4. Ze pla anAf appovikh TaAdvtwan, 6Tav 0 TAAAVIWTAG KLVEITAL NPOG TN
8€éon woopponiag:

a) N OUVAUIKA EVEPYELA TOU TAAAVTWTH augdaveTal.

B) TO HETPO TNG ENLTAXUVONG TOU TAOAQVTWTH HELWVETAL.

Y) TO HETPO TNG TAXUTNTOG TOU TAAQVTIWTH MELWVETAL.

0) TO HETPO TNG OUVAUNG ENAVAPOPAG OTOV TAAAVTWTA augdveTal.
Movddeg 5

TEAOZ 10HZ AMNO 7 ZEAIAEX




APXH 11HZ ZEAIAAZ
HMEPHZIQN KAl EZMEPINQN FENIKQN AYKEIQN

A5 . Na xapakrtnpioere 11¢ TPOTAOEIS TTOU aKoAouBouv, ypdeovrag¢ oTo TETPpadio
oag, OimAa oro ypduua mou avrioToixei o€ KaBe mpdraon, tn Aéén ZworTod , av n
mporaon givar cwaortn, Ny Aéén Aa@og, av n mporaon givar Aavlaouévn.
a) Av dINAACLACOUPE TO HETPO KABEULEG and TIg dUO duVApELG €vOog Ceuyoug
OUVAMEWY, XwPIC va aAAGEoupe TNV andotacn Twv QOPEWV TwV dUVANEWY, TOTE
TO HETPO TNG pONAG Tou {elyoug Twyv duvApewyv TeTpaniaoctaleTal.
B) Av péoa oe owAnvoeldEg, nou dlappEeTal and peupa oTtabepng €vraong,
TonoBeTAOOUPE nNupAva MPaAakoU oOldApou, Ol OUVAUIKEG YPOUHEG TOU
HayvnTIKoU nediou 0TO EOWTEPLIKO TOU NUPRVa Ba NUKVWOOUV.
Y) Av LIKpl o@aipa ouykpouoTel KABETA KAl EAAOCTIKA HE AE(O KATAKOPUPO TOIXO
E€XOVTAG OPUA HETPOU p, N LETABOAN TOU HETPOU TNG OPUNAG TNG €ival ion pe 2 p.
8) H I'n €xeL dlootpoopun (onwv) €€altiag TNG NEPLOTPOYPNG TNG YUpw and
Tov GEovd TNG.
€) Ze pla €gavaykaopéEvn TaAdvtwon pe otabepd andéofeong b, 1o PEYLOTO
NAATOG TNG TAAAVTIWONG OTNV NEPLOXA OUVTOVIOHOU €&apTATAL and TNV TLUA
™NG otabepdg b.

Movdadeg 5

RN ARRRR Y

©OEMA B

B1. wpa Z pkpwv dlaotdocewv kKol PAlag m
loopponei dePEvVo OTO KATW AKPO KATAKOPUPOU
10aVvikoU eAatnpiou otabepdg k, To GAAO GAKPO TOU
onoiou eival akAdévnTta otepewpeEvo (ZXAMa 1).

EkteAoupe dUO nelpduara:

Meipapa 1 ZxAua 1
MeTaklvoUpue TO Owpa 2 0O0Tn B€on @uolkoUu pAKoug (6.¢.u.) Tou
ehatnpiou, TO a@voupe eAeUBEPO KAl AUTO €KTEAEL anAf APHUOVIKA TAAGVTWON

pE oTtaBepd enavagopdg D = k kat nAGToG A1_

Meipapa 2

2Tnv apxilkn B8€on wwopponiag (6.1.) TOU CWHATOG Z aOKeiTAlL O AUTO,
OUVEXWG, KaTaképuen duvapn F_’l.léTpOU F=mg HE @opd Mpog Ta MAvw Kat
TOTE TO OCWHA €KTEAEL anAf apuoVvikh TaAdvTwon pe otabBepd enavagopdg D =
k kKat nAdTog A,.

Ma ta nAdTn A, kat Az Twv napandvw newpapdtwy, oxUEL
- 1
AL, iy _ —A ii. A, = 2A,
1= 2
a) Na entAéEete TN OwWOTH andavtnon. B) 2
Movdadeg 2
Na dLKaloAOyHOoETE TNV €NLAOYN OQG.
Movdadeg 6
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APXH 3HX ZEAIAAZ
HMEPHZIQN KAl EZMEPINQN FENIKQN AYKEIQN

B2. Eva avolXxté doxeio HEYAAOU OYKOU HE KATAKOPUQ@O TOLXWHATA npeMEl
akAovnto ndvw oec optldévtio ddanedo. To doxeio neplExel vepd, TO onoio
Bewpeital 1OAVIKO peuoTO, HEXPL UYoug H navw and tTn Pdon tou. To doxeio
E€XEL OTO NAEUPLKO TOU Toixwpa duo onég (1) kat (2) idlou egupadou dato PAG A,
TO onoio €ival apeAnTéo oe oUykKplon He To €UPadd v NG €AelBepnG enPavelag
TOU vepou.

5H H
Ou dUo onég (1) kat (2) BplokovTtal oe UYn Ket ,~avTioTOlXO, aNOG TOV

nubpeva tou doxeiou (ZxAMa 2). Otav €ival avolkTA povo n onf (1), 6ykog
uypoU V ekpéel and Tto doxeio oe xpoviko diaotnua Aty. ‘Otav eival avolkTég

Kat ot dUo onég (1) kat (2), o idog dykog V ekpEeELl 0 XPOVIKO dLACTNHA At
5 -

Patm
R
i ot (1
i ™ Patm
Hi i
i SH |
¢ 6 A
P T L
PR oTA (2)
13 |
v v v
AR
ZxApa 2
, , , A,
O AOyoG TwV XPOVIKWV OlaCTNUATWY T eival ioog pe:
1
. o o
o [ ] FR—
2 3 4

(OewpnoTe OTL KATA TIC EKPOEC TOU uypou, n TaxUuTnTa TNG €NQPAVELAG TOU
uypouU eival pndevikn).
a) Na eniAégeTte TN CwoTH andavtnon.

Movdadeg 2
B) Na dikaloAoyroeTe TNV €ntAoyn 0ag.

Movdadeg 6

B3. ZXoaipa pafag m1 Kiveital e OpUA HETPOU p1 KAL OUYKPOUETOL, KEVTPLKA Kal
ENAOTIKA, pe akivnTn ogaipa palag m 2, 6nwg @aivetal oto ZXAMa 3. H ypa@lki
noapaotTaon TnNG OpuAG TNG ogaipag m1 @aivetal 0To ZXAMA 4.
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APXH 4HZ ZEAIAAZ
HMEPHZIQN KAl EZMEPINQN FENIKQN AYKEIQN

Ixqpa 3 Ixqpa 4

To nooooTd TNG KIVNTLKAG evEpyelag nou petaBifaoctnke and tn oaipa palag
m10Th o@aipa pdlag m:2Katd TNV Kpouon €ival (0o pE:

i. 64% ii. 80% iii. 96%
a) Na entA€EeTe TN OCWOTH AnAavTnon.

Movdadeg 2
B) Na dikaloAoyroeTe TNV €NAoyn 0Ag.

Movdadeg 7
@EMAT
o . , , O i+ .

L HEYGAOU  uAKOUG,  KOTAKOPUQOL, [ . || - A

HETAAAlKOlL aywyoi Ax kat [y ang€xouv e
HETAEU TOUG OTabepni andotaon £ =1 m Pa— [ —
Kat éxouv apeAntéa wpikn avtiotaon. Ao Ko géon 1 (u=0)
2Ta  akpa A, [ ouvdéetal nnyn Rin
nASKTpSVSpTlKr']Q 6UVG|.“]Q E = 9 V kal () sesEssEEEsEEEEEEEEEEEEEEN () egcnz(h)
EOWTEPLKAG avTiotaong r =1 Q. O_> 2
Aywyocg KA pAkoug £ = 1 m, puadgag m = B ‘L

0,3 kg kat wuikng avtiotaong Rka =2 Q
éxel TG dea TOU K, /\ nde O.TOUQ [() I FENENEEEEEEENENEEEEEEEEE |
Kataképupoug aywyoug Ax kal Iy, gival
KABETOG 0 auToug Kal gival duvaTtov va 0, 4
oAloBaivel KATA HAKOG TWV Aywywv Xwpig / R

® 1

TPIBEG. (ZXAMa 5)
H 6An didtagn PBpiokeTal o neploxn nou ZI—VVVVVVV A

undpxet optlévTio

) B¢on 3 (Uy,)

OHOYEVEG payvnTikO nedio évtaong B, TOU N s M

onoiou oL OUVAUIKEG VYPAUMEG €ival R

KaBeteg oTo €ninedo TOU OXAMUATOG. \ z X
IxApa 5

Apxlka o dlokOnTNG 01 €ival KAElOTOG, 0 dlakKONTNG d2 €ival avolKTOG Kal o
aywyog KA eival akivntog otn 6€on 1.

r1. Na unoloyiocete 10 pé€Tpo B TNG €vrtaong Tou HayvnTIKOU nediou
(povadeg 3) kal va npoodlopiceTe TNV KateuBuvon tng. (povada 1)
Movdadeg 4
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APXH 5HZ ZEAIAAZ
HMEPHZIQN KAl EZMEPINQN FENIKQN AYKEIQN

2TO KATW HEPOG TNG JLATAENG, HETAEU TwV onueiwv Z kKal A, eival OUVOEDEUEVOG
AQVTIOTATNG HE WHULKA avTiotaon R1 =3 Q kat ota onpeia M, N givat ouvdedepevn
BepuLkr) oUOKEUN £ WHLKAG avtioTaong Rs, n onoia 6tav ota dkpa tng M, N €xel
TAon ion pe 6 V Aettoupyei kavovika anodidovtag Beputkr toxu 6 W.

Avoiyoupe Ttov Owokéntn O 1, KAeivovtag tautdxpova TOv OLakOnTn O 2 KAl O
aywyoc KA apxilel va KATEPXETAL NAPAUEVOVTAG CUVEXWG 0pLl{OVTIOC XWwpPig Ta
akpa Tou K, A va xdvouv Tnv €na@n Pe TOug aywyoug Ax kat ly.

r2. Eotw 0TI 0 aywyog KA €xel anoKTRoeL opLlakn taxutnta u,, o o¢on 3.
Na dikaloAoynoete 10 €i60G TNG Kivnong nou ekTeAei o aywyog KA and tn
Béon 1 éwg t™n B€on 3 (povdadeg 3) kKAl va unoAoyioeTe ™m
otabepn oplakh TaxuTnTa Uy, - (Hovadeg 6)

Movadeg 9
r3. Na unoAoyioete Tov puBud HeETABOAAG TNG oplhir']g TOU aywyou 0OTn
op

8éon 2, otnv onoia n TaxutnTd TOU £ival ion pe

Movadeg 6
r4. ‘OTav 0 aywyog €XeL ANOKTACEL TNV OPLOKA TOU TAXUTNTA, VO €EETACETE
av n BEpUIKA OUOKEUN Z AELTOUPYEL KAVOVIKA.

Movadeg 6

o Aivetal n emtayxuvon t™ng Baputntag: g = 10 m/s?
o H avTtiotaon tou aépa Bewpeital apeAnTEéa.
o To oxApa dev gival und kKAipaka.

OEMA A

Aentr, dkapntn, opoyevng Kat toonaxng papdog AB pafag M p= 3 kg Kal pAkoug £ =
2 m, épel 010 GKpo T™NG A o@atpidlo Z palagc m =1 kg, apeAnteéwv dlaoTAoEWY,
Kal Loopponei oe nAdyla B€on pe t™n BonRbela KATakOépUPOU UNoOCTNPIYHATOG, TO
onoio €xoupe oTePEWOEL 0TO Agio optovtio ddanedo (1). H pdBdog akoupnd pe TO
akpo t™nNG B oto danedo (1) oxnuatidovrag ywvia ¢, onou nue = 0,8 kKat ouve =
0,6 . H kopu@rl Tou unooTnpiypatog cuvdEeTal e TNV paBd0 oTo pEoov NG I pe
apBpwaon Kat To cuoTnua pAaBdoG-c@alpidlo HNOPEl va NEPLOTPEPETAL XWPIG
TPIBEG yUpw and optldvTio dEova nou dLEpXETAL and Tto onueio I (kaBeta oTO
eninedo Tou OXNMOATOG).

Me tn BonBela tou opiloévTiou, afapoug Kal pn €KtatoUu VvApatog (1 ) €xoupe
ouVvO£OEL TO OPALPIdIO X HE TO AVWTEPO onpeio A opoyevoug TpoxaAliag pagag M+
= 7 kg kalL akTivag R = 0,4 m. H TtpoxaAia oe anéoctacn r = 0,3 m and to
KEVTPO TNG O €xel €va AenTO KUKALKO QUAGKL OTO OMOio €XOUHE TUAIEEL NOAAEQ
QPOPEG APAPEG KAL PN EKTATO VAMA (2). ZTO dkpo Z Tou VANATOG ( 2)

aokoUpe otaBepnp duvaun F . 'OAn n dwata&n oopponei oto idl0 KATAKOPUPO
eninedo.
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APXH 6HX ZEAIAAZ
HMEPHZIQN KAl EZMEPINQN FENIKQN AYKEIQN

A vAua(1) B yiua@ F
s
Z
A
/ 1T I
ddrredo (2)

Agio darmedo (1)
ZxApa 6
A1. Av To pETPO TNG duvapung nou aokei 1o vApa (1) oto o@aipidlo Z gival
10,5 N, va unoAoyioete TOo HETPO TNG dUvVAUNG Nou dEXETAL N paBdog oto AKpo

™G B and to Acio danedo (1).
Movdadeg 4

Tn xpovikf otiypn to =0 s k6Boupe TO VApa (1). To cuotnua papdog — opalpidio
2 apxifel va neploTpEPeTAL O KATAKOPUYO €ninedo, XAvovTtag TNV €na@n Tou
pe to danedo (1).

A2. Na unoloyioete TOV puBPSO pETABOANG TNG OTPOPOPHAG TNG PABdOU WG
npog tov dfova NEPLOTPOPNG TNG, AUECWG META TO KOWLIHO Tou vApatog (1) kat
EVW N pAPdoGg €xel xaoel TNV €na@r TnG pe TO Acio danedo (1).

Movdadeg 6

Kata TNV MNEPLOTPOPAR TOU OUOTAMATOG paBdou—-oc@alpdiou 2, TO
&cpoup[éto 2 XTund oto optloévTio danedo. H ywviakh TaxutnTa TOU CUCTAMATOG

OQUEOWG META TNV Kpouaon E€xel péTpoz_, 6nou W TO HETPO TNG YWVIOKAG
TaxuTnTag akpLBwG npv tTnv Kpouaorn.

A3. Na unoAoyiocete TO METPO TNG METAPBOANG TNG OTPOPOPUNAG AL tou

ouoTANATOG PARdog—o@alpidlo ¥ kal va oxedidoete 1o dtavuopa AL .
Movddeg 5

H tpoxaAia, apéowg HETA TN XPOVIKA OTIypA to = 0 s, apyxifel va KuAieTal xwpig
va oAwoBaivelt oto optfévtio danedo (2) pe TNV enidpaon NG

duvapung F, to pétpo tng onoiag eivat 12 N. O G€ovag neploTpoPAg TNG

NAPAREVEL CUVEXWG 0opLl{OVTIOG Kal KABETOG O0TO €ninedo TOU OXAMUATOG.

A4. Na unoAoyioeTe TNV €enNtTAXuvon Tou KEVTPoU PAlag TNG TpoXaAiag.
Movdadeg 4

—

AS. Na unoAoyioete to £€pyo Tng duvapng F and tn xpovikn otiypl to =0 s
€WG TN XPOVIKA OTLyun t1 = 2 s.
Movadeg 6
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APXH 7HZ ZEAIAAZ
HMEPHZIQN KAl EZMEPINQN FENIKQN AYKEIQN

AivovTat:
e 1 emrdyxuvon tng Baputntag g = 10 m/ s?
e n ponn adpdvelag paBdou wg Npog agova nou OLEPXETAL and TO KEVTPO

Halag Tng Kat ival kdbetog og auth: | _ 1 M - ;
cm_(p)-|2 P
e n ponn adpAavelag TPoXaAiag wg npog Tov dgovd TNG: |: 1 M R2
oy

Na Bewpnoete OTL:
e n Kpouon €ivalL akaplaia
n avtiotaon Tou aépa Bewpeital apeAnTtéa yia 6Aa Ta cwpaTta
KaTA TNV Kpouon, 0ev €xoupe anwAela palag
To oxAua degv eival und KAipaka

OAHIEX (yia Toug e&eTalopévouc)

1. Z10 €§w@uUAAO Tou TETPOadioU va ypAYeTE TO €LETACOPEVO HABNUA. ZTO ECWQPUAAO TTAVW-
TTAVW VA CUUNANPWOETE TA ATOMIKA OTOLXE(a HaBNTA. ZTNV apXf TWV ATTAVTACEWV COg
va ypAayeTe NAvw-navw TNV nuepopnvia kat to e€getaldpevo paonua. Na pnv
AavTIYPAWETE Ta OEPOTA OTO TETPADIO KAl VA MN YPAWETE noubevd OTIC AnNavTroEIg
0ag 1o 6voud oog.

2. Na ypdyeTe TO OVOUATENWVUNO GG OTO NAvVW HEPOG TWV QWTOAVTLYPAPWY AUECWG
HOAIG 0ag napadoBouv. TuXOov OnMHEIWOEIS 0ag TTAVW OTA Bépara dev Ba
BaBuoAoynBouv ot kauia TrePiTrTwWon. Katd Tnv anoxwpnor) cag va napadwoeTe
padi pe TO TETPADIO KAl TO PWTOAVTIYpaAPA.

3. Na anavtioete oTo TeTPAdI6 oag o OAa Ta BEUATA MOVO pE HUNAE 1) pOvo L paupo
OTUAOG pe peldve nou dev ofAvel. MNa Ta oXAMATa PTTOpPEl va Xpnoigotroindei kai
MOAURBI.

4. KaBe andvtnon €nOTNUOVIKA TEKUNPWHEVN E€ival anodekTr).

Algpkela €E€taong: TPeEG (3) WPEG META Tn dlAVOUAR TwV QWTOAVTLYPAPWV.

6. 'Qpa duvatng anoxwpnong: 10.00 n.pu.

o

2AZ EYXOMAZTE KAAH ENMITYXIA TEAOZ MHNYMATOZ

TEAOZ 7H: AO 7 EAIAE>




APXH 1HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN FENIKQN AYKEIQN
NMANEAAAAIKEZ EZETAZEIZ
HMEPHZIQN & EZMNMEPINQN FENIKQN AYKEIQN

AEYTEPA 12 IOYNIOY 2023

EZEETAZOMENO MAOHMA: ®YZIKH NMPOZANATOAIZMOY
2YNOAO ZEAIAQN: ENNEA (9)

OEMA A

21i1¢ epwrhioeic A1-A4 va ypawere aro TeTpadié oag Tov aplBuod 1NG €pwWTNONG
Kal OiTAa 1o ypduua mou avTIOTOIXEI 0TV ETIAOYR OA¢C, N Omoia CUNTTANPWVEI
owaoTa TNV NUITEAN TPoTACN.

A1l.

‘Eva ouoTnua eAaTtnpiou — cwpaTtog ekTeAei e€avaykaouévn TaAAvTwaOn.

H ouxvotnTta TaAdvTwong Tou CUCTAPAOTOG Ba peTaBAnBei, edv peTaBaAAoupe

A2.

A3.

a) Tn oTtaBepd amoéoPfeong b.
B) Tn ouxvoTtnTta NG eEWTEPIKNAG TTEPIODIKAG dUVANNG.
Y) Tn oTtabepd Tou gAaTtnpiou.
6) 71n pd&la Tou CWHPATOG.
Movadeg 5

Ta nAekTpopayvnTiKA KUPATA dnuioupyouvTal ato

a) €Eva oTaBepd nAekTpIkd TTeEdio 1 oTaBePd payvnTikd TTEdio.
B) akivnTta goprTia.

Y) ©@opTia TTOU KIVOUVTal HE OTABEPN TAXUTNTA.

8) ©@opTia ToU emiTaXxUvovTal.

Movadeg 5
EuBUypaupuog peupato@dépog aywyog peydaAiou -
MAKOUG €ival KABeTog oT1O £miTTeEdO TNG 0EAidag - B4
Kal OlappEeTal ATTO OUVEXEG NAEKTPIKO PEUNA I B4
évraong I ye gopd atod Tov avayvwaoTn TTPOG TN ® ......... Q A §>
oelida. 3

9

270 onueio A TOU OXAMATOG, n €vriaocn Tou B>
MayvnTIKoU TTediou TTou dnuioupyeital amd Tov
aywyo auTto mTaplioTaveTal ge 1o didvuoua:
a) B B) B: v) B 5) Bs

Movadeg 5

TEAOZ 1HZ AMNO 9 ZEAIAEZ




A4.

AS5.

APXH 2HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN FENIKQN AYKEIQN

Moo amd 1A TAPAKATW YPAPHRUATA ATTEIKOVICEl TA QACHATA EKTTOMTIAG
OU0 peAavwy CwWHATWY, JE aTTOAUTEG Bepuokpaoieg T1 kal T2 ye T2 > Ty;

A 5 A B. 5 A

9 o)
\g \9

< w
o o
= 9 -1 9
5 8 ]
S 2 S 3
52 32
=3 e
=4 5y
£ 2 29
Sk 3
w3 s

MNKOG KupaTog MIKOG KUPOTOG
rrs 4 A 5 A

Q re)
\g \2

< w
e o
= '9 -1 9
5 8 ]
) > 32
52 32
=3 c
53 g5y T
S g O O S
S £ S £ ST
[.IJ g |_|J g 2 e

’ SN ‘ e —
MNKOG KUHATOG MNKOG KUPATOG
a) A B) B v)r 5) A

Movadeg 5

Na xapakrtnpicere T1I¢ TTPOTACEIC TTOU akoAouBouv, ypdeovriag¢ OTo

TETPGOI6 oag, OiTAa oro ypduua mou avrioToixei o€ KaBe mpodraon, n

Aéén Zworo, av n mporaon givai cwortn, N tn Aéén AalBog, av n mporaon

givar AavBaouévn.

a) 2Tnv TAAOTIK Kpouon dIatnpeital n  PNXavikrng evEpPyela Tou
OUCTAMOTOG TWV CWHUATWY TTOU cuyKpouovTal.

B) KaBwg 1a apopTioép evOg QUTOKIVATOU TTAAIWVOUV Kal @BegipovTal, n
oTaBepd amdéoBeong b eAaTTwveTal Kal 6TAV TO AUTOKIVNTO TTEPVA
amo éva €fOyKwua Tou Opouou, n TAAAVTWON TOU AUTOKIVATOU
OlapKEi TTEPIOTOTEPO.

y) Katd 1n oupPBoAn 800 KUpATwyv, ammd OUYXPOVEG TINYEG, TIOU
d1adidovTal oTnV ETMIQAVEIQ UYPOU, TO CNMEIA TTOU TOAQVTWVOVTAI UE
MEYIOTO TTAGTOG, €XOUV ATTOCTAOCEIG r1 KAl r2 ato TI¢ dUO0 TTNYEG, TTOU
dla@épouv HETALU TOUG KATA aképalo TTOAAATTAGOCIO TOU MAKOUG
KUMOTOG A.

6) O véuog tou Ampere 1o0xU€l KAl yia peupata JeTaBANTAG Eviaong.
€) ‘Eva aumepoueTpo, ouvdedeuévo o€ KUKAwpa evaAAaoooduevou
pevpartog, ocixvel 1o MAATOG I TOU evaOAAaOOOUEVOU PEUPATOG.

Movadeg 5

TEAOZ 2HZ AMNO 9 2EAIAEZ




APXH 3HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN FENIKQN AYKEIQN

OEMA B

B1. To dkpo O ypauuIKOU, OJOYEVOUG, EAACTIKOU PHECOU TTOU EKTEIVETAI KATA
Tnv O&1evBuvon TOoUu nuiId¢ova Ox apyxiCel, T™n xpovikl omiypyn t = 0, va
TAAQVTWVETAI CUPQWVA e TNV €€icowon y = A nuwt, kai

OnUIoUpPYEiTAlI EYKAPOIO APPOVIKO KUA. A(P(rad)
H ypa@iki TmapdoTaon Tng @Aaong Tng TaAdviwong Twv 41T
onueiwv TOU PEOOU, TN XPOVIKNA oTiyun t1 = 2 s, oO¢ t1=2s
ouvdptnon ude TN 0Béon X, @aivetrar oTto OImTAavo
oldypapua.
Tn xpovikh oTiyu t2 = 2,5 s Ta onueia Tng XopdAGg TTou -
BpiokovTal o akpaia Béon TG TPOXIAG TOUG gival: 0 I ’
4" x(m)
i. 5 ii. 4 iii. 10

a) Na €TIAECETE TN CWOTH ATTAvTNON.

Movdadeg 2
B) Na dikaloAoyAoeTe TNV €TTIAOYA OQG.

Movadeg 6

B2. X&¢ ocuokeurn PEAETNG TOU QWTONAEKTPIKOU QAIVOUEVOU, HOVOXPWHATIKN
aKTIVOBOAia TpooTimmTel otnv  e€m@dvela Tng KaBodou. H ouyxvétnta
KatTw@Aiou, yia 1o JETaAAO TG KaBodou, cival ion pe f1.

Av n ouxvoTtnta TnG TpocoTiTTouoag akTivoBoAiag eivar f2 = 3 fq, 161¢ TO
NAEKTPOVIA eEepXOUEVA ATTO TV KAB0OdO POAIG TTOU KATAPEPVOUV va TACOUV
otnv avodo. H 1aon amokotAg Vo €ival ion pe

hf, _ 2hf, . 3hf,

1. 1.
e e e

a) Na eIAEEETE TN OWOTH AaTTAvVTNON.

Movadeg 2
B) Na dikaloAoyAoeTe TNV €TTIAOYA 0OG.
Movadeg 6

B3. 210 @aopatoypdpo Halag
(Bainbridge) TOoU o1TTAavou PWTOYPAPIKA © 0 0O
OXAMOTOG, AeTTA JéOun 10VTWV TAdKQ ——>
EVOG XNUIKOU OToIXEiou, TTOU
atmmoTeAcitar amd OUvo 106TOTIq, EE

OIEPXETAI ATTO QIATPO TAXUTATWY,

OTTOU  OUVUTTAPXOUV  OMOYEVEG .
. , , - . +( .
nAekTpikd Tedio évraong E  kai O:)----------:------} S

OMOVYEVEG MOYVNTIKO medio E E
1

évtaong B1 pe @opd amd Tov
avayvwoTtn Tpog Tn  oeAida,
Kabeta peTagl TOoUG.

Mepikad@ ammdé Ta 160via  dev di ..........
EKTPETTOVTAI Kal ouvexifouv my
AVETTNPEQAOTA TNV TTOPEIA TOUG HECQ OTO QIATPO TAXUTATWYV.

TEAOZ 3HZ AMNO 9 2EAIAEZ




APXH 4HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN FENIKQN AYKEIQN

a) To YETPO TNG TAXUTNTAG TWV IOVTWYV TTOU OEV EKTPETTOVTAI €ival i00 HE

. B, N E E
i u=—" i. u=— i, U=—

E B, 2B,

Na emiAé€eTe TN cwoThH amavinon (Movdda 1) kKal va Tnv AaITIONOYNOETE
(Movadeg 2).
Movadeg 3

2TN OUVEXEIQ TA 10VTA QUTA €I0EPXOVTOl OE TTEPIOXN OMOYEVOUG PayvnTIKOU

mediou évraong B2 pe @opd amé 1n oeAida mpog Tov avayvwoTn. 1o TTEdio
auTd dlaypd@ouV NUIKUKAIKEG TPOXIEG KAl TTEQTOUV OE QWTOYPAQIKN TTAAKQA,
a@nrivovTag o auTt dUO ixvn TTou atméxouv PJETAEU Toug amméoTaon d.

B) H diag@opd pdlag Twv I00TOTTWY TOU OTOIXEIOU TTOU ATTOTEAOUV Tn dé0un
gival ion pe
dB.B 2dB.B dB.B
=28 g am= £ 20 i, Am = o2
2E E E

Na emiAé€eTe TN cwaoTh amavinon (Movdada 1) kal va Tnv AITIONOYNOETE
(Movdadeg 5).

i. Am

Movadeg 6

OEMA I

271N d1dtagn Tou dITTAAvoU OXNPATOG
Ol KATOKOPUQ@OI MHETAAAIKOI aywyoi
XX, yy’, aueEANTEQG WHIKNAG

: = !
avTiotaong e€ival OTEPEWMEVOI OE : ot :l:F :
opICOVTIO HOVWTIKO daTTedo. ' 7 ( D H X

: i :

Avdapeoa ota onueia toug A kar [
¢xel ouvdebei 16avikdG TNvio e
ouvteAeoTn autemaywyng L = 0,5 H.
MeTtaAAikp  pdpdoc ZH  unikoug
£=1m, ydCag m = 0,5 kg KaI WUIKAG

avtiotaong R = 1 Q éxel Ta dkpa 1n¢ AlL—000000 r
TAVW OTOUG KATAKOPUQPOUG x' L Y’
aywyoug, eivar KABeTn Ot auToUuG Kal T 77
MTTOPEI Va KIVEITAlI XWpPig TPIBEG. MovWwTIKO dATTEDO

2T0 yéooVv TNG paBdou Kal KABeTa o€

QuTr aoKeiTal KATAAANAN duvaun |E ME ammoTéAeopa n papdog ZH va kiveital
TTPOG TA TTAVW TTAPAPEVOVTAG OUVEXWG OPICOVTIA. 2TNV TTEPIOXNA TTOU KIVEITAI N

paBdog ZH umdpxel opIlOVTIO opoyeVvEC payvnTiké medio éviaong B kal
MéTpou B = 1 T, TOU oTToiou oI BUVAMIKEG YpaPuéG Exouv @opd atmd Tov
avayvwaoTn TTpog Tn oeAida.

To 1nvio BpiokeTal €W ATTO TO OYOYEVEG HAYVNTIKO TTEDIO OTO OTTOIO KIVEITAI
0 aywyog ZH. Adéyw 1ng kivnong tng paBdou o Bpoxog ZAIMHZ diappéeTal atmo
pevpa, Tou otToiou n évraon divetal amd Tn oxéon i = 2t (SI) émmou t o xpdvog,
ME QOPG OTTWG AUTH TTOU QAiVETAlI OTO OXNMHA.

TEAOZ 4HZ AMNO 9 2EANIAEZ




APXH 5HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN FENIKQN AYKEIQN

M. Na oxedidoete TN ypa@IK) TTapdoTtaon Tng €viaong Tou peupaTog O¢€
ouvapTnon ME TO XpoOvoi-t og opBoywvio cuoTnua agovwy (Movadeg

|
2) Kal va uTToAoyiceTe TO puBuod peTaBoAng Kt TNG €VTOONG TOU PEUPATOG

(Movadeg 2).

Na uTtroAoyiceTe TO @OpPTio TOU OIEPXETAI QTGO Mia OlaTOPR TOou

KUKAWPATOG OTO XPOVIKO didotTnua amo t =0 s éwg t =2 s (Movadeg 3).
Movadeg 7

Nr2. Na oxedidoetre Tnv TTOoAIKOTNTA TNG HEA atmd auteTaywyr OTo TTNVio
(Movadeg 2) kal va uttoAoyioete TRV amméAuTn TIuA auTtng (Movadeg 2).
Movadeg 4

3. Na utmroAoyiocete To PETPO TNG TAXUTNTAG TNG pGpBdou ZH o€ cuvdptnon
ME TOV XpOvo U - t.
Movadeg 6
F4. Tn xpovikA oTiyun t1 = 2 s va UTTOAOYIOETE:

—

a) To pétpo Tng duvaung F (Movadec 4).

—

B) Tov puBud pe Tov oTToio TTPOCPEéPeTal evépyela amd Tn duvaun F
070 KUKAwpa (Movdadeg 2).
y) Tov puBud pe Tov OoTT0i0 ATTOONKEUETAI EVEPYEIQ OTO PAYVNTIKO TTEDIO
Tou TNnviou (Movadeg 2).
Movadeg 8

Na BewproeTte To HETPO TNG ETITAXUVONG TNG BapuTtntag: g = 10 m/s?2.

OEMA A

2Tn OI14Tagén TOUu TAPAKATW OXNAMATOG QaiveTtal évag Cuyog TTOU MTTOpPEI va
xpnoiyotroinBei yia 1tn PETPNON TNG €VTAONG €VOG OMOYEVOUG MAyvNTIKOU
mediou.

A O

v
A
7
A
7
7
7
7
7
/
/
/
/
/
7
Vi
A
/
/
/
7
4
4
/4
/
4
7/
7
/4
7
7
/4
7
/4
/4
7
4
/4
/4
/
4
7’
7
7
7.

N

Z

To katakdpu@o oTéAexog OZ Tou Cuyou gival oTnpliypdévo o€ opi{ovTio daTTedo.
2TNV Kopu@r Tou £xel apBpwbei opidvTia opoyevng paBdog Al oto péoov TNG
O. A6 10 dkpo A Tng paBdou Al avaptdrtal ge mn BonRBeia aBapoug Kal Pn
EKTATOU KATAKOPUPOU POVWTIKOU VAPATOG (1), TO oTmoio ouvdéeTal 0TO HEOOV
A Tng MAeupdg KA, é€va TeTpdywvo ouppdTivo Kal aBapég mAaioio KAMN,
mTAeupdg a = 0,8 m kal OUuVvOAIKAG WWIKAG avTiotaong R = 2 Q. ¥10 mAQioio

TEAOZ 5H2 AMNO 9 ZEAIAEZ




APXH 6HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN FENIKQN AYKEIQN
UTTApXel TINYNR nAekTpeyepTikng Ouvaung (HEA) E = 30 V, apeAntéag
EOWTEPIKAG avTioTaong Kal apeAntéou BApoug.

To TAQicIo 100ppPOTTEi 0€ KATAKOPUPO ETTITTEDO KAl BPIOKETAI JEPIKWG HEOQA OFE

opI1O6VTIO OpOYEVEC payvnTike Tedio éviaong B Ttou omoiou o1 duvapikég
YPOUUEG €ival KABeTEG 0TO £TTiTTEDO TOU TTAAICiOU PE Qopd atrd Tn oeAida Tpog
TOV avayvwoTn.

Me aBapéc Kal gn ekTato vApa (2) €éxoupe ouvdéoel To dkpo [ TG paBdou pe
owpa 21 pad¢ag mi1 =3 kg To OTTOIO I00PPOTTEI O€ Acio KEKAIPEVO €TTITTEDO YwViag
KAioewg @ = 37°. H dievBuvon Tou vApaTog gival Tap&dAAnAn TTpog 10 KEKAIPMEVO
emiTedo.

2T0 KEKAINEVO €TTITTEDO 100PPOTIEI KAl Owpa 22 palag mz2 = 1 kg, deyévo OTO
eAeUBOepPO AKpO 1BaVIKOU ehaTnpiou otaBepdc k = 100 N/m Tou oTToiou o dgovag
gival TapdAAnAog oto KekKAIPEVO eTiTTedo. To GAAO AKPO TOU €AaTnpiou €ivail
OTEPEWMEVO AKAOVNTA TN Bdaon Tou KekKAIgEVoU emITTéEdoU. OAa Ta ocwpata TNG
014TaénNg 1Ic0ppPOTTOUV OTO id10 KATAKOPUPO ETTITTEDO.

A1. Na utroAoyioete To HETPO TNG dUVAMPNG TTOU AOKEiI TO VAPA (1) 0TO GKPO
A Tng papdou.
Movadeg 4

A2. Na utmroAoyiceTte To y€Tpo B TNG évraong Tou payvnTikou TTediou.
Movadeg 4

MeTakivoUpe TO Oowpa X2 TPOoG Tn Pdaon Tou KekAigévou emimédou Katd

On
dzm M Kal TO ouykpatoUPe o€ auTl Tn B€on. K6Boupe 1o viua (2), Kal TV
id1a oTIyun aprivoupe eAevBepo va KivnBei Tpog Ta TTAvw To cwua 22. To cwpa
22 EKTEAWVTAG ATTAN appovik TaAdviwon pye D = k, TepvwvTag yia mpwTn
@opd atmd Tn BEon 1I00PPOTTIAC TOU CUYKPOUETAI METWTTIKA KOl TTAACTIKA PE TO
oCwHa 1.

A3. Na amodei¢eTe 0TI TO CUCOCWHATWHA AUEOWG PMETA TNV TTAACTIKA Kpoluaon
aKIVNTOTTOIEiTAI OTIYMIAiaA.
Movadeg 7

A4. Av TO OUOOWHATWHA APECWG PETA TNV NAACTIKA Kpouon €KTEAE anAn
apgovikn TaAdavtwon pe D = k, va ypdaweTte Tn xpovikn efiocwon Tng
ATTONAKPUVONG TOU CUCCWHPATWHATOG atrd Tn B€éon 1coppoTmiag Tou. Na
Bewpnoete WG XPOVIKA oTIyPn to = 0 TN OTIyPn TNG Kpouong Kal BeTIKA
@opd, TN @opd atrd TN BAcON TOU KEKAIMEVOU ETTITTEQOU TTPOG TNV KOPUPN
TOU.

Movadeg 5

A5. Na ypdyeTe Tn oXéon TNG dUvAPNG TOU eAaTnpiou o€ ouvapTnon HE TNV
anopdakpuvaon Fex - X kKaTta Tn 01dpKEId TAAAVTWONC TOU CUCCWUATWHATOC
Kal va KAveTe Tn ypa@Iikn TnG napacTtacn o€ Babpovounuevoug a&oveg.
Movadeg 5
Na Bewpnoete OTI:
e 1 Kpouon €ival akapilaia
e n avrtiotaon Tou aépa BewpeiTal aueAnTEéa yia OAa Ta CWPATA
e KOTA TNV Kpouaon, 0ev £€Xoude aTTwAela padag
e TO OXAMQ Oev gival UTTO KAipgaka
e TO UETPO TNG emMITAYXUVONG TNG BapUTnTag eival g = 10 m/s2.

TEAOZ 6HZ AMNO 9 2EAIAEZ
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APXH 7THZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN FENIKQN AYKEIQN

OAHTIEZX (via Touc e€sTtalopévouc/Tic e€eTAlOUEVEC)

O1 TUTTOI KOl TO HEdOPEVA TTOU Eival ATTAPAITNTA YIA TNV £TTiAuon
Twv OgpdTrwyv Kal AEN divovTal oTIg eKQWVNROEIG va avTAnBouv

aT1rd TOV TivaKa SESONEVWYV KAl TUTTWV.

210 €§WQUAAO TOU TETpAdiou va ypaweTe 1o €€eTalduevo PAGONUa. ZT0 €0W@UAAO
MAVW-TTAVW VA OCUPTTANPWOETE TA ATOPIK&G OTolXeia padnT). TNV apxn Twv
ATTOVTACEWYV CAG VA YPAWETE TTAVW-TTAVW TNV NUEPOPNVia Kal To e¢eTalduevo padnua.
Na pnv avriypdywetre 1a B€parta OTO TETPAdIO KAl va MR YPAWETE TToubevd OTIg
ATTavTNOEIS 0OG TO OVOUd 0QG.

Na ypdyeTe TO OVOPATETTWVUPO O0AG OTO TTAVW UEPOG TWV QWTOAVTIYPAPWY ANECWG
MOAIG cag Tapadobouv. Tuxév onpeiwoelg coag mAvw oTa Béupara dev Oa
BaBuoAoynBouv oe kapia mwepimTwon. Katd tnv amoxwpnaor oag va TTapadwoeTe
Madi he To TETPADIO KAl TA GWTOAVTIYPA@A.

Na atravToete oTo TETPASIO ogag o OAa Ta BEaTa HOVO Pe PUTTAE I MOvo Pe pHaupo
OTUAOG pe peAdvi TTou dev ofrivel. MNa Ta oXAMATA Kol Ta SlaypdupOTa UTTOPEI va
Xpnoipotroindei kar HOAURI.

Ké&Be atrdvrnon eMIOTNPOVIKA TEKUNPIWKEVN €ival ATTOOEKTH.

Aldpkela e€€taong: TpeIg (3) WPEG PHETA TN SIAVOUT TWV QWTOAVTIVPAPWV.

Qpa duvartng amoxwpnong: 10.00 ..

2AZ EYXOMAZTE KAAH ENITYXIA

TEAOZ 7HZ AMNO 9 ZEANIAEZ




APXH 8HZ YEAIAAX

HMEPHZIQN KAI EZMEPINQN FrENIKQN AYKEIQN
OVYIIKH ' AYKEIOY NINAKAZ AEAOMENQN KAI TYNQN

ODYZIKEZ ZTAOEPEZ KAI MAPATONTEZ METATPOMHZ

Mdata mpwTtoviou,

m,=1,67 x 10?" kg

®oprtio nAektpoviou (armdAuth twr), e=1,6 x 101°C

Mala vetpoviou,

mn=1,67 x 10 kg

HAektpovioBOAT, 1eV=1,6x10"°)

Mda nAektpoviou, m.=9,11 x 103! kg

Toayvtnta touv pwtdc, ¢ =3 x 108 m/s

Erutdyuvon Aoyw TG Bapltntog Kovtd otnv eniddvela the ng, g=9.8 m/s?

HAektpkr otabepd, k=1/4mep=9-10° N-m?/C?

It0B0epd maykoopLog EAENG, G=6,67-10"1 m3/kg-s?

Mayvntiky Stamepatotnta Tou Kevol, to=41t x 107Wb/A'm = 4rtx 107(T'm/A)

stoBepd tou Planck, h=6,63x1034 J-s = 4,14x10° eV-s

hc=12,42-10"eV -m=12,42-10" eV -10° nm =1242eV - nm ~1200eV - nm

OPOOTIQNIO TPITQNO

NMPOGEMATA MONAAQN FTEQMETPIA -TPIFTQNOMETPIA
o METPH2H2 EuBadov mapalinioypdupou: A=6u
10° — tera (T)
9 5 Mepipetpog kKUKAou: C=21r
100 — giga (G)
5V KU 2
5 EpBadov kukhou: A=tr
10° — mega (M)
: : A=A
10° — kilo ®) EpuBadov odaipag: A=4mr
) . 4
107 — centi (¢) Oyko¢ odaipac: V =—xr’
10° — milli (m) 3
10° — micro W Mnkog to€ou KUKAoU s=R &
10~ — nano (n) a—-pf a+pf
- : nua +nuf =2o0v( nu( )
107" — pico (p) 2 2

ovvé?:é

a
e =—
c C

epl =

MONAAEZ, 3 YMBOAA | puétpo, m X€pTL, Hz TtouA, J NAEKTPOVIOPOAT, eV
X\oypappo, kg téoha, T vioutov, N KEABY, K
SeutepOAento, s xévpy, H BOAT, \% Bar, w
ounép, A oy, Q KouAoum, C aKtivio, rad
TPITQNOMETPIKOI APIOGMOI
g 0° 30° 37° 45° 53° 60° 90°
ouvd 1 \/5/2 4/5 \/5/2 3/5 1/2 0
101, 0 \/5 /3 3/4 1 4/3 \/5_, _

HAEKTPOMAINHTIZMOZ- HAEKTPOMAINHTIKA KYMATA

KPOYZEIZ- MHXANIKH ZTEPEOY
ZOMATOZ
U=Uo+at a: emTayuvon F ®s= B A ouvd
1, |E EVEPYELA E=—
X:Xo+Uot+Eat f: ouxvétnTa q F:B‘q‘u
. F: 80vapun [ = ﬂ
v =v; +2a(x —x,) Tox: BN dt e
o_m—m Z{\io@non,ce LV = 7;“[(/’
' m+m, " 50 KamEm R F=th ity
UVan 2T«
K: KLVNTLKA ]:i
EVEPYELA R,

A: euBadov

B: uayvntiko nebio
E: nAektpiko mebio,
HEA

Eer: HEA ano
gMaywyn

Eaur: HEA  amo
auTEmaywyn

L: OUVTEAEOTNAG
QUTETOYWYNG

TEAOX 8HZ ANO 9 ZEAIAEX




APXH 9HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN N'ENIKQN AYKEIQN

) om L: otpodopun w E =Buvul I: nAekTpIKO pevua
v, =———0, I, d: phkoc i | V="—" 7 V: Stapopd
m, +m, anootoon q E —=—_N d @, duvapikou
S F—mz AP m: uéta R,=R +R +R o dt /i d 1 urkog A
dt propun 11 1 PR e
- R A r: aktiva —_— =t —+— avr Y. ;. EVEPYELO UOYV.
Tt 1N st 1o N R, R R, 62# Mediou
K == mv? Slaotnua _ i g: NAeKTPLKO dpopTio
; L= pp,—A ,
T: mepiodog / / R: avtiotaon
p=mu V: 6yKog R= PZ 1, W: épyo
_ ds U: tautnTa U= EL] Ror: OAWKN avtiotaon
v= E W: €pyo AB = Hy A p: el81KN avtiotaon
o2 X, y: Béon 4z r’ E =c F: 8uvaun
a, = 7 Ax:petatonion B T: mepiodog
Oyev:  YWVLOKA t x_|nr aktiva
do 2rx ervutdxuvon B= 'UO—ZI E=E nu2r(—-—) anootaon
w=—=""=2rf Arr r 2
dt T U: OUVTEAEOTAG n: aptduog onelpwv
: t x . , .
1 TeLBNC - B= Bmaxnuzﬂ(_ - | ava uovado prnkoug
T = 7 J: ywvia B Hy &7t T 2 N: aplBuog omelpwv
p: TIUKVOTNTA 4rxr u: taxvTnTa
v, = @R T: porn @p: payvntikn por
do w: ywviakn XBAlovvO = ul DK ywvial
oy = TaxutnTa Oy VNTIKA
’ dt B=uin SlanepatoTnTa
a. :aWR N c:  toxutnTa
T=Fl=Fd HZT bwtoe
L=m vur
) T, = ﬂ
dt
TAANANTQZEIZ KAl MHXANIKA KYMATA ENAAAAZZOMENO PEYMA
x=Anu(wt+q) A: mAdTog u=Vnuwt U: oTlypLaia tdon
v=wAouv(wt+ep) X: QIMOUAKPUVON V=NBwA V: mAdtog tdong
a=-w?Anu(wt+¢p) U: tayutnTa I=Inu(wt) i: oTypLoio psvpa
F=-Dx a: emTayuveon L | : MAGTOC¢ pelLaATOC
1., w: YwvLakn ouxvotnta 1= E lev: evepyoc évtaon
U= EDX @: apxLKr ddon Vev: evepydg tdon
F=bu f: ouyvotnta / :L P: Méon oxug
n K n k: otaBepd ehatnpiou ev \/5 p: ITypaio loxug
A=Ae D: otaBepa enavadopdg v T:meplodog
u=Af T: meplodog V =— R: avtiotoon
t x b: otaBepad andoPeong . 2 W: evépyela nA. pevpatog
Y= AﬂﬂZ”(? * z) A:unKog KUpATOG p=u i Q: SepuodtnTa
T: meplodog w
y = ZAGUVZE_X,WZE U: Suvauikn evépyela P = 7
A T | y: amoudkpuvon
c=Af 2TOIXEIA KBANTOMHXANIKHZ
AmaxT=0T00 T: Bepuokpaocia A:HAKOC KULOTOC

E=hf=pc , p=§

K=hf-O

l'—l:i(l—ova)
m.c

e

Ap AXZi, AEAL‘Zi
* 2 2

S|efav=1

E: evépyela

p: opun

c: TaxuTNTA PWTOG
f: ouyvotnta

x: B€on

@: ywvia

t: Xpovog

®:Epyo e§aywyng
A: aBeBaotnta

V: 6ykog

TEAOX 9HZ ANO 9 ZEAIAEX

TEAOZ MHNYMATOzZ

W: kupotoouvaptnon




APXH 1HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN FENIKQN AYKEIQN
NMANEAAAAIKEZ EZETAZEIZ
HMEPHZIQN & EZMNMEPINQN FENIKQN AYKEIQN

TETAPTH 12 IOYNIOY 2024

EZEETAZOMENO MAOHMA: ®YZIKH NMPOZANATOAIZMOY
2ZYNOAO ZEAIAQN: AEKA (10)

OEMA A

21IC epwrthioeic A1-Ad va ypawere oro TeTPG0I0 0ag Tov apiBud tng epwrnong
Kal OimAa 1o ypduua mou avTIOTOIXEI OTNV EMIAOYN Od¢, N OTTOoid CUNTTANPWVEI
OwaoTa TNV NUITEAR TTPOTAON.

A1.

A2.

A3.

AUo oc@aipeg TTOAU piIkpwyv dlacTdoewy, idlag palag, Tou KIvoUvTal O€

Aeio op1COvTIO €TTiTTEDO PE AVTIOETEG TAXUTNTEG YETPOU U, CUYKpouovTal

KEVTPIKA Kal TTAACTIKA. MeTd Tnv Kpouaon

a) ol opaipeg 6a avraAAdfouv TaxuTNTEG.

B) n pia ogaipa Ba akivnToToIinBei kKal n dAAn Ba kivnBei pye TaxuTnTa

METPOU U.

Y) Ol opaipeg Ba atTopakpuvOouUv pYe TaxuTnTeG idlou HETPOU.

®) n ouvoAIKNn KIVNTIKA eVEPYEIQ TWV dUO oPaAIpWV Ba PYnNdEVIOTEI.
Movadeg 5

2T0 TTAPAKATW OXNMA paBOOPOPPOG HayVvATNG TTANCIACEI TTPOG TO AVOIKTO
TTNvio, €101 WOTE 0 Afovag Tou va TauTideTal ye Tov dfova TOU TTNViou.
e

--------- GED

ToTe

a) o710 Gkpo A Tou TTnviou dnuioupyeital Bopelog (N) payvnTikog TTOAOG.
B) To Tnvio diappéeTal ammd eTAYWYIKO pEUUA.

Y) oOT1a akpa A kai B Tou TTnviou avamtuooeTal TAon amo €maywyn.

0) 71O TNVio ammwOei Tov payvnTn.

Movadeg 5

O opoyeviic Oiokog TOUu OXAMATOG BpiokeTal akivntog TAVW O€ Agio
opICOVTIO BATTEDO HYE TO ETTITTEDO TOU KATAKOPUYPO. ACKWVTAG OTO KEVTPO

-

ualag Tou otaBepn opilovtia duvaun F, oto emimedo Tou diokou, auTod

QTTOKTA emmITAXUVON PETPOU O . TO HETPO TNG ETTITAXUVONG TOU ONUEiou

A TTOU €ival avTIOIQUETPIKO PUE TO ONMUEIO ETTAPAG TOU diOKOU PE TO £0AQOG
KABe xpoVvikn OTIYUA €ival

A
a) 2d,,. |—:>
g) O.
Y) Q- Agio
5) 2a,,.
Movadeg 5

TEAOZ 1HZ ANO 10 2EAIAES




APXH 2HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN N'ENIKQN AYKEIQN
A4. Kata 1n O1dpKela pIag €gavaykaopEvng TAAAVTWONG QUEAVOUME TN
oTaBepd amoéofeong b. Av n ouxvoTnTta Tou dleyEpPTN
a) e€ival yeyaAuTepn ato TNV IB1I00UXVOTNTA TOU CUCTANATOG, TO TTAATOG
TNG €¢avaykaopévng TaAdviwong Ba mapapeivel oTabepd.
B) c¢€ivar ion pe TNV 10lo0UXVOTNTA TOU OUCTAMOTOG TO TTAATOG TNG
eCavaykaopévng TaAdviwong Ba pelwodei.
Y) ¢ival ion ge tnVv 101o00UXVvOTNTA TOU OUCTAMATOG, TO TAATOG TNG
eCavaykaouévng TaAdviwong Ba Tapaueivel otaBepod.
0) cival pikpdTepn atd TNV 18100UXVOTNTA TOU OCUCTAMATOG, TO TTAATOG
TNG €¢avaykaopévng TaAdviwong Ba mapapeivel oTabepd.
Movadeg 5

A5. Na xapakrtnpioere 1I1¢ mpoTrdoeic mou akoAouBouv, ypdeovra¢ OTO

TETPAOIO oag, OITAa OTO ypduua mTou avTIiOToIxEli o€ KaBe mpdoraon, 1N

Aéén Zworo, av n mpdoraon givar oworth, N tn Aéén AaBog, av n mpdoraon

givar AavBaouévn.

a) 2upowva pe Tov Heisenberg, n aBeBaidétnta otn péTpnon TnNG
EVEPYEIQG MIOG KATAOTAONG €VOG OUCTAMATOG €ival avTioTpOQwG
avaAoyn pe TOo XpOVO TOU TO COUCTNPO TIAPAMEVEI O€E€ QUTH TNV
KaraoTaon.

B) e pia @Bivouoca TaAdviwon, otnv oToia To TAATOG HEIWVETAI

EKOETIKA Pe TO XpOvo cUP@wva pye Tn oxéon A = Aoe_/\t, n otaBepd
N\ €gapTdTtal yoévo atd Tn gala Tou TAAGVTOUPEVOU CUCTHHATOG.

y) H autemaywyn €ivar 1016TNTA TWV NAEKTPIKWY KUKAWPATWYV
AVTIOTOIXN ME TNV AOPAVEIO TWV CWHUATWV.

8) xmnv EAANGda oTa diktua Twv TOAewv  TO  TAATOG  TNG

evaAlaooduevng Taong, otnv Kartavdiwaon, sivar V = 2202V «ai
n ocuxvortnta f = 50 Hz.
€) 2e¢ pia xopdn, ortnv omoia €xel OdnuioupynBei OTACINO KUMQ,
METAQEPETAI EVEPYEIQ ATTO TO €va ONMUEIO TNG XO0pdNG 01O AAAO.
Movadeg 5

OEMA B

B1. 'Eva péAav ocwpa €xel Beppokpacia Ty, PpiokeTal 0€ XwWPo OTToU
ETTIKPATEI KEVO KAl EKTTEPTIEL EVEPYEIA HPE TN MOPOPR NAEKTPOPAYVNTIKAG
aKTIVOBOAiag. To peyaAUTEPO TUAMA TNG EVEPYEIAG TTOU EKTTEUTTETAI ATIO TO
MEAQV OCWHA TTEPIOPICETAI OE PIA OTEVI TTEPIOXH ME «AIXMA» OTO MAKOG KUUATOG
Aimax. H @aon 1ou NAeKTPIKOU TTEdiOU TNG NAEKTPOPAYVNTIKAG aKTIVOBOAiag e

107
HAKOG KUPATOG QIXMAG Aimax €ival fon pe @, = 2ﬂ(1015t—TX) (Sl.).

To id10 péAav cwpa, otov idlo xwpo, £€xovrag Bepuokpacia T2 diTTAdola
TNG T1 EKTTEUTTEl EVEPYEIA PE TN HOPQPN NAEKTPOPAYVNTIKAG OKTIVOBOAIaGg. ZTn
Bepuokpacia T2 TO HEYOGAUTEPO TUAMO TNG EVEPYEIAG TTOU EKTTEUTTETAI ATTO TO
MEAQV OCWHA TTEPIOPICETAI OE PIA OTEVI TTEPIOXH ME «AIXMA» OTO NAKOG KUUATOG
A2max.

H @daon @, Tou nAekTpikoU Tediou TNG NAEKTPpOUAYVNTIKNG aKTIVOBoAiag
ME MAKOG KUMATOG AIXMAG A2max Ba €ival ion pe:

TEAOZ 2HZ ANO 10 2EAIAES




APXH 3HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN FENIKQN AYKEIQN

i. @,=2m(10"t-10"x) (Sl)
2.107

i. @, =2m(2-10"t- x) (Sl)

3-107

iii. @, =2m(2:10"t- x) (Sl)
a) Na emIAéCeTE TN cwOTH atTdvTnon.

Movadeg 2
B) Na dikaloAoyAoeTe TNV €TTIAOYA 0QG.

Movadeg 6

B2. 210 TapaKATW OXAMO ATTEIKOVICETAI MIO UETAAAIKN €TIQAVEIQ CE XWPO
OTTOU €MIKPATEI UPNAO KEVO KAl TO UAIKO KATAOKEUAG TNG UTTOPEI va gival atro
Bapio 1 BoAppdpio  TavrdAio.

OKTIVEG

'st\f\%{g PwTOG

METAAAIKA
ETPAVEIQ

NvwpiCoupe o611 TO Bdplo éxel €pyo e€gaywyng 2,5 eV, 1o BoAgpdauio
4,5 eV kai 1o TavidAio 4,2 eV. e é€va e€pyaoTAPIO TTPAYUATOTTOIOUNE OUO
TEIPAPATA YIA VA TIPOOCOIOPIOOUME TO UAIKO KATOOKEUNG TNG METAAAIKAG
ETIQAVEIQG.

MNeipapa 1°

2Tn METAAANIKA eTIQAveEIa TTPOCTITITEl NAEKTPOPAYVNTIK OKTIVOBOAia
KaBoplopgévou MPRAKOUG KUPATOG A1 = 375 nm, otmdte €gépxovtal ammd auTh
QwTonAekTpoOvIa pEyIOTNG KIvnTIKAG evépyelag Ki. Kdamoia amd autd
KaTteuBuvovTal TTPOG OPOYEVEG payvnTIKO medio éviaong B kal ic€pyovTal
KAbeTa oOTIGC OUVAMIKEG YPAUMEG TOU, Ol OTToieg £€xouv dleuBuvon kKABeTn OTO
emiTTedo TNG 0eAidAg KAl opd a1rd TOV AvaAyvwaoTn TTPOG TN oeAida. Kartd 1n
d1dpKela TNG KivNOAG TOUG €vTOG TOU payvnTiKoU TTediou, Ta QWTONAEKTPOVIA
aQuTd €xouv OTpoPOpPMN L1 wg mmpog agova 1mou dIEpXETAl ATTO TO KEVTPO TNG
TPOXIAG TOUG Kal gival KABETOG o€ auTh.

Meipapa 2°

EmavaAapBdavoupe 1o TTeipapa Y NAEKTPOUAYVNTIKA AKTIVOBOAia HAKOUG
KUJatog A2 = A1/ 2, ommdte amrd T METAAANIKNA €MIQAvVEIQ €CEPXOVTAI QWTO-
NAEkKTPOVIa pEYIOTNG KIVNTIKAG evépyelag Kz, Ta @wTtonAekTpovia TTou
eloépyxovTal KABeTa 010 PayvnTIKO TMedio, KATA Tn dIdpKEIA TNG KiVNOAG TOUg
EVTOG auToU, £€Xouv oTpOoQOpPMNn L2 w¢ TTpog dgova 1Tou dIEpXETAl ATTO TO KEVTPO
TNG TPOXIAG TOUG KAl gival KABETOG o€ AUTH.

TEAOZ 3HZ ANO 10 2EAIAES




APXH 4HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN N'ENIKQN AYKEIQN
Av 1oxuel 0TI L2 = 5 L1, ouptrEpaivoupe OTI N HETAAAIKN €TTIQAVEIQ €ival
KataoKeuaopévn ato:

i. Bapio ii. BoAppdauio iii. TavrtaAio
Na Bewpnoete 611 hc = 1250 eV-nm

a) Na €TIAECETE TN OWOTH ATTAVTNON.

Movadeg 2
B) Na dikaloAoyAoeTe TNV €TTIAOYA 0QG.

Movdadeg 6

B3. To owpa X TOU TAPAKATW OXNUATOG, JACOG M, £XEI OTEPEWOEI OTO AKPO
B opilovTiag, opoyevoug, AKaQUTITNG Kal aBapoug pdapdou AB. H pdapdog
OKOUNTIA TTAVW OTNV TTEPIPEPEIA OPJOoyEVOUG diokou kKéEvTpou O kal akTivag R.
O diokog BpiokeTal TTdvw o€ opICOVTIO £TTITTEDO PE TO ETTITTEDD TOU KATAKOPUPO.
To ocwpa X pgtropei va Kiveital Tavw o€ Agia, opiOvVTIA, OJOYEV KOl AKAMPTITN
0ok6 NA pRkoug & kal pydag M = m / 2.

H 0okdg éxel apBpwBei kKatdAAnAa oT10 onueio Z, pe TNV Kopuogn
KatakOpu@ou Kal akAdvnTtou utrooTnpiypatog (1) mou Bpioketal oe amdéoTaon
£/4 amdé 10 dkpo Tng . Ze amoéotaon {/4 amd 10 AKpo A TnG OdOKOU EXEl
ToTTOBeTNBEI €va deUTEPO, OUOIO KATAKOPUQPO UTTOOTHpPIYHAO (2), TTAVW OTNnVv
Kopupry A Tou oOToiou akKouptrd n Ookog A. Ta umooTnpiyyarta £xouv
TOTTOBETNBOEI OTO iB10 OPICOVTIO ETTITTEDO PUE QUTO OTO OTTOIO BpiokeTal 0 BiOKOG,
OTTWG QaiveTal OTO OXAMA.

_> ,
u=0Tabepn
b

UTTOOTAPIYMA UTTOO TR PIYMA

(1) (2)

To ocuoTnua paBdOU-CWHPATOG Z KIVEITAI TTPOG Ta aploTEPG Pe oTaBEPN
TaxuTnTa PETPOU U. O dioKOG eKTEAEI KUAION XWpPiGg oAicBnon ka1 n TTepipépeid
Tou BpiokeTal oe ouvexh €ma@en Pe Tn pdpdo AB, xwpi¢ va trapartnpeitail
oAicBnon peTAgU TOUG.

To owpa Z, KiIvoupevo atmd 1o A mpog 1o I, Tn xpovikn oTiyun t = 0 mepva
atmd 10 HEoo H 1Tng dokou. Tn Xxpovikh oTiyuh t1 To cwpa X mepvd amd éva
ongeio TG doKOU, 0TO OTT0i0 N O0KOG PMOAIG TTOU XAVEl OpPIaKA TNV €TTAPA TNG
ME TNV KOPUGPNA TOU UTTOOTNPIyHATOG (2).

a) H améoTtaon mou €xel dlavUuoel To CWPa 2 amd Tn Xpovikh oTiyuR t = 0
MEXPI TN XPOVIKA OTIYUA t1 gival:

S5¢ . 3/ A
— i, — i, —

6 8 3

Na emiAéCeTe TN owoTA amavinon (povadeg 2). Na OIKAIOAOYAOCETE TNV
emiAoyn cag (Movadeg 4).

Movadeg 6
TEAOZ 4HZ AMNO 10 2EAIAEZ




APXH 5HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN N'ENIKQN AYKEIQN
B) To didoTnua s Tou €xel dlavuoel To KEVTPO pagdag O Tou diokou atrd 1N
XPOVIKN oTiyuR t = 0 yé€xpl TN XPOVIKA OTIyun t1 €ival:
3¢ 3 o

16 8 16

Na eTmmIAéEeTe TN owoTh amavinon (Jovdada 1). Na dIKaIOAOYNOETE TNV
eMIAoy cag (Movadeg 2).

Movadeg 3
Na Bewpnoete 0TI N avTioTaon Tou a€pa cival ageAnTéa yia 6Aa Ta cwuaTtda.

OEMA I 4

Evkapolo appovikd kupa, mTAdTtoug A
Kal MAKOUG KUpaTtog A, Ol1adideTal Xwpig
OTTWAEIEG eVEPYEIOQG O€ OMOYEVEG ypappikd O

'y

\ 4

eAaoTiIkKéO péoo  peydAou  PAKOUG  TTOU x=0 A X
TauTieTal pe TOV OpICOVTIO nuidéova OXx

TPOG TN BeTIKA KATEVLBUVON, OTTWG QaiveTal y'

OTO OXNua.

To kuUpa Tmapdyeralr amd TnyR Tou Ppioketar oto onpeio O 01N
Béon x = 0 ToUu EAAOTIKOU JEOOU KAI TO OTTOIO apXidel va TAOAAVTWVETAI JE BETIKA
TaxuTnTa Tn Xpovikn oTiyui t = 0 oupewva e Tnv €§icwon y = A-nuwt.

To UAIkOG onueio O katd Tn di1dpkela TNG TAAAVTWONAG Tou diépxeTal 60
QOPEC TO AeTTTO aTrd TN B€0N 1I00pPOTTIAG TOU.

Kd&trola xpoviki oTiyul mou 10 UAIKO onueio O BpiokeTal oTnv akpaia
apvnTikh Tou ammopdkpuvon (y = —A) ammd Tnv apxikh 6€on 1IcoppoTiag Tou, TO
UAIKO onueio A Tou nuiadgova Ox mou atmméxel amd tnv 1Ty O opi¢dvTia
aréoTtaon xa = 2,5 m kal €xel Adn apxioel va TaAAvVTWVETAI, BpioKeETAl OTNV
akpaia BeTikA TOUu amoudkpuvon (y = +A) amoé TV apxikn B6€on 10o0ppoTTiag
Tou. Tnv idia xpovikh oTiyun MeTalu 1Tng TNnyng (x = 0) kal Tou onueiou A
UuTTdpxouv OUO UAIKG onueia TOU Bpiokovtal oTnv akpaia OeTIKR Toug
amopakpuvon (y = +A).

A1é Tn XpovikA oTiyyn t = 0 yéxpr TN OTIYUA TTOU TO KUPOA QTAVEI OTO
UAIKO onueio A, To OUVOAIKO d1a0TnPA TTOU £€XEl O1aVUOElI TO UAIKO onuEio TTou
Bpioketal otn Béon x = 0 €ival ico ye 2 m.

M. Na uvmoAoyioceTte a) Tnv mepiodo T (povdadeg 2), B) TO YAKOG KUPATOG A
(Movadeg 2) kal y) Tnv Taxutnta O1ddoong Tou KUpATog (Movada 1),
Kabwg kal &) 10 MAATOG¢ A TNG TAAAVTWONG TWV UAIKWV ONPEiwv TOu
Méoou (Movadeg 2).

Movadeg 7

Nr2. Na amodeifete 0TI N HABNUATIKA oXéon TTOU TTEPIYPAPEI TNV TAAAVTWON

. ) ) t x

TOU UAIKOU onueiou A eivai: y=A-r]p21T(?—T :

Movadeg 5

N3. Na ypawete TNV €gicwon TaxuTnTag O OUVAPTNON ME TO XPOVO YyIa TO

UAIKO onueio A (Movadeg 3) Kal va OXEDIACETE TN YPAQPIKN TNG TTAPACTAON

oe PBaBuoAoynuévoug agoveg, atmmo Tnv Xpovikn oTiyyn t = 0 péxpr 1n
XPOVIKA oTIiyun t = 8 s (Movadeg 4).

Movadeg 7
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APXH 6HZ ZEAIAAZ
HMEPHZIQN KAl EZMEPINQN TENIKQN AYKEIQN
Meiwvoupe Tn ouxvoTnTta TaAAVTwWONG TNG TTNYNG, d1aTNPWVTAG TO idI0
TAdTOG, €101 woTe n 1TNyN O Kkal 1o UAIKG onueio A va gival dUo dladoxIkd
ongeia Tou eAAOTIKOU PEOOU, TA OTTOIO KABE XPOVIKI OTIYUA ATTEXOUV TO idI0
atd Tn B€on 100pPOTTiAG TOUG KAl KIVOUVTAI JE TRV idla TaxuTnTa.

4. Na uttoAoyiceTe TN Yeiwon TNG cuxvOTNTAG TNG TTNYNG.
Movdadeg 6

OEMA A

‘Eva cwpa Z gikpwy dlaoTacewy, pafag m = 0,4 kg Kal pgia euBuypapun
AETTITA KAl OMOYEVNG METAAAIK pdaBdog AM  pnRkoug L =1 m «kai
Malag Mp = 1,2 kg apeAnTéag wHIKAG avtioTaong, £€xouv Tommo0eTnOei TaAvw
o€ Aeio opI1CovTio 0ATTedo. To owpa Z £xel 0eB¢ei 01O EAEUBEPO AKPO OPICOVTIOU
1Idavikou eAatnpiou otabepdg k = 10 N/m, to dAAo dkpo TOUu oOTToioU €ival
akAovnTa oTepewPEVO. To eAaTApPIO BPIOKETAI OTO QUOIKO TOU NAKOG. 2TN B€on
auTh (Béon (2)), TOo cwua Z BpiokeTal o€ eTTa@n Pe TN p&pdo oto yéoov 1ng P.
O agovag Tou eAaTtnpiou, TO CWHNA X KAl TO JEOOV TNG pABdou BpiockovTal oTNV
idla opiCOvTIa dievBuvon, n otroia €ival k&GBetTn otn p&pdo.

H pdBdog cival kaBeta tommoBeTnuévn pe Ta akpa tng A, M mdvw o€ duo
opIfovTioug Kal TapdAAnAoug aywyoug (xA) kal (ylN), apgeAntéag wHIKAG
avTioTaong, ol OTToiol £€Xouv OoTeEPEWBEi TTAVW 0TO 0pIfovTio datedo. H paBdog
MTTOpPEi va oAioBaivel Tavw oToug dUo TTapdAAnAoug aywyoug, Xwpic TpIREG,
EXOVTOG TA AKPA TNG O€ OUVEXN €TTAPN ME AUTOUG.

MeTagU Twv akpwv A Kal [ Twv TapdAAnAwy aywywyv €xel ouvoebei €vag
AETTTOC nNUIKUKAIKOG aywyodc (AHIM) kévipou O kar aktivag ri = L [/ 2,
KATOOKEUAOMEVOG aTTO ocUpua oTaBepnG dIATOPNAG KAl WMIKAG avTioTaong
R1 =10 Q.

21a akpa A kal I €xel ouvdeOei emITTAEOV €vag AETTTOG KUKAIKOG aywyog
(ANZ®) kataokeuaoupévog amoé  ouUpupa oTtaBeprig  OIATOPAG  WHMIKNAG
avtiotaong R2 =10 Q, yéow Twv aywyigwy cuppdtwv AA kal 'Z Tou €xouv
AMEANTEQ WHMIKN AVTIOTAON. ZTOV KUKAIKO aywyo oxnuatiovtal dUo nUIKUKAIQ
ANZ ka1l AGZ. To KEVTIPO TOU KUKAIKOU aywyoU TauTifeTal YE TO KEVTPO TOU
NMIKUKAIKOU aywyou AHI, evw n akTiva Tou r2 €ival PIKPOTEPN ATTO TNV
aKTiva ri.

X (6/)7‘ A
K (+)
L © :
y -
0 I

(1) (2) (3) (4)
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APXH 7HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN N'ENIKQN AYKEIQN
O d1akdTTNG (8) TOUu aywyou XA gival apxikd avolkTog, OTTwG QaiveTal
OTO TTapaTTadvw oXAMA.

2TOV XWPO MPEeETAEU Tng papdou AM kal Tou aywyou (AHI) umrapxel
KATAOKOPUQPO OPOYEVEG HayvnTIKO TTedio, TO OTTOI0 OTO OXNUA ATTEIKOVICETAI UE
TN ypapuookiaopEvn eploxn. To Yérpo tng €viaong Tou civalr B = 1 T kal ol
OUVAMIKEG TOU YPpAPPEG €xouv dieuBuvon kK&BeTn oTo £TiTmedO TNG 0EAiIdAG KAl
@Oopa ATTO TOV AVAYVWOTN TTPOG TN oeAida.

MeTakivoupe 1n papdo AM padli ye 70 CWHPA X2, WOTE TO €AATAPIO VA
ouoTrelpwOei katd AL =0,4 m amd TO QUOIKO TOU MAKOG KAl va £pBel
otn 6€on (1). ZTn ocuvéxela a@rvouue eAeUBEPO TO CUCTNUA TOU CWHATOG Z KAl
NG papBdou.

A1. a) Na atmodeigete 611 n pafdog AM Ba ammoxwpIoTEi atd TO CWHA Z OTN
Béon Omou TO €AaTriplio Ba ATOKTAOElI TO QUOIKO TOU MAKOG YId
TPWTN QOPA YETA TN COTIYUA TTOU Ta aproaue eAeUBepa (Movadeg 2).

B) Na Bpeite To MAATOG TNG ATTARG APMOVIKAG TaAdviwong Tou 6Ba
EKTEAECEI TO owHa 2, a@oUu amoxwploTei amd 1Tn papdo AM
(Movadeg 3).

Movadeg 5

Tn xpovikn oTiyyn t = 0 n paBdoc AM anoxwpileTal and To CwHa X KAl JE TNV
TaxUuTNTa NMou €XEl EI0EPXETAl AUECWC HECA OTO OPOYEVEC PayvnTiko nedio.

A2. Na aiTioAoynoete tnv avamtuén nAekTpeyepTikAG duvaung (HEA) até
emaywyn avapeoa ota akpa A, M Tng papdou apuéowg PMETA Th XPOVIKN
oTiyyi t = 0 ka1 va oxedlAoeTE TNV NOAIKOTNTA TNC.

Movadeg 4

Tn Xxpovikn OTIyMA ti = 1 s (B€on (3)) aokeiTal oto péoov P Tng paBdou
oTabepn opilovTia duvaun npoc Tn BeTIKA kKaTeUBuUvon PeTpou F = 3 N, kKGBeTn
o€ auTnv. Tn xpovikn oTiydn t2 = 3 s o diakdonTng (8) kAeivel (Beon (4)).

A3. Na utroAoyioeTe TO HETPO TNG ETMITAXUVONG TNG pGRdou AM yia 10 XpoVvikod
diaoTnua At = (t2 - t1) ka1 To YETPO TNG TAXUTNTAG TNG OTO TEAOG AUTOU

TOU XpoVvikoU d1a0TAHATOG.
Movadeg 4

A4. ApEowg YETA TO KAEioIpo Tou dlakonTtn (d):

a) va amodeitete 611 n paBdog AM Ba ekTeAéoel euBUypapun opaAn
Kivhon (povadeg 2).

B) va uTttoAoyiocETE TIG EVTACEIG TWV PEUPATWY TTOU dlappéouv Tn papdo,
TOV NMIKUKAIKO aywyo Kal Ta OUO0 THAMATA TOU KUKAIKOU aywyou
(MOovadEeGg 4).

Movadeg 6

A5. A@ouU £xel kAeioegl o 01akonTNG (0) va UNOAOYIOETE:

a) Tnv éviaon Tou payvnTikoU TTediou TTOU dnUIOUPYEI OTO KEVTPO TOU
O aTTOKAEIOTIKA O NUIKUKAIKOG aywyodg, KAvovTag Xxprnon Tou vouou
Twv Biot - Savart (povadeg 3).

B) Tn ouvoAik €évracn Tou payvnTikoUu Trediou TTOU dnuioupyouv
QTTOKAEIOTIKA O NMIKUKAIKOG KAl O KUKAIKOG aywyOG OTO KOIVO TOUG
KéEvipo O (Movadeg 3).

Movadeg 6
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APXH 8HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN FENIKQN AYKEIQN

Na OswpnRoETE OTI:

°

H O6An di1atagn Bpioketar mdvw oe Agio opilovTio OATTeEdO PeEYAAwWYV
0Ia0TACEWYV TO OTTOIO €ival NAEKTPIKA HOVWHEVO.

H paBdog puetd 10 KAEioIuO TOU OI1AKOTITN TN XPOVIKA OTIYHN t2 TTapauével
OUVEXWG MEOQ OTO payvnTiko mmedio, dev emmnpeddeTal n Kivnon TG ato
TO PayvnTikOG TTedio TTOU ONMUIOUPYOUV O NUIKUKAIKOG KOl O KUKAIKOG
aywyog Kal dev £€pXETAI O €TTAPNR ME AUTOUG.

H avtiotaon tou aépa cival apeAnTtéa yia OAa Ta cwuata.

To oxApa O€v €ival UTTO KAipaKa.

OAHTIIEZ (yia Toug e€eTalopévoug/Tic e€eTalOuEVEQ)

O1 T0TTOI KOl TO BEdOPEVA TTOU €ival ATTAPAITNTA YIA TNV ETTIAUCH TWV OEPATWY KAl
AEN divovTal oTI¢ eKQWVAOEIG va avTiAnBouv amd Tov Trivaka dedopévwyv Kal
TOTTWV.

2710 £§WQUAANO TOU TETPADiOU VA YPAWETE TO £€eTAlOUEVO HABNUA. ZTO ECWQUAAO TTAVW-TTAVW
VO CUUTTANPWOETE TA ATOMIKA OTOIXEIQ HABNTA. ZTNV APpXA TWV ATTAVTACEWYV UG VA YPAYETE
TAVW-TTAvWw TNV NUEPOoUNVia Kal To €¢eTalouevo padnua. Na gnv avriypdyerte 1a Béuata oT0
TETPAOIO KAl va N YPAWEeTE TTouBeVA OTIC ATTAVTACEIC 0AG TO OVOUA 0ag.

Na ypAWeTe TO OVOUATETTWVUNO 0AG OTO TTAVW PEPOG TWV QWTOAVTIYPAQWYV APNEOWS YOAIG Oag
mapadoBolv. Tuxov onueIwWoEI§ oag TAVW oTa Béparta dev Ba BabuoAoynBolv oe kKapia
mepimTwon. Kard tnv amoxwpnon odag va TapadwoeTe pali e 1O TETPAdIO KAl Td
QwToaVvTiypaga.

Na atmravTioeTe oTo TETPASIO oag o€ OAa Ta BépaTa pévo pe PTTAE ] Hévo pe palupo OTUAOG e
peAdvi TTou dev oBnAvel. Ma Ta oXApATA HTTOPEiI va Xpnoigotroindei kair poAUfl.

Ké&Be amrdvrnon €moTnUOVIKA TEKUNPIWUEVN Eival ATTODEKTH.

Aidpkela eE€taong: Tpelg (3) wpeg META TN dIAVOUR TWV QWTOAVTIYPAPWYV.

Qpa duvaTtig ammoxwpnong: 10.00 1r.y.

AKOAOYOEI NMINAKAZ AEAOMENQN KAI TYINQN
(ZeAideg 2)

ZAZ EYXOMAZTE KAAH ENITYXIA
TEAOZ MHNYMATOZ
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QOYZIKH I AYKEIOY NINAKAZ AEAOMENQN KAI TYNQN

OYZIKEZ ZTAOEPEZ KAI MAPATONTEZ METATPOMHZ

MaZo npwtoviou,

my,=1,67-10%" kg

®optio nAektpoviou (amdAutn tun), e=1,6 -101°C

Mala vetpoviou,

ma=1,67 - 10" kg

HAektpovioBOAT, 1eV=1,6 -101°)

MdZa nAektpoviou, m.=9,11- 103! kg

Toayvtnta tou pwtdg, ¢ =3 - 108 m/s

Erutdyuvon Aoyw tng Bapltntog Kovtd otnv enddvela the ng, g=9,8 m/s?

HAektpikr otaBepd, k=1/4mep=9-10° N-m?/C?

staBepd maykoopag EAEng, G=6,67-10"1 m3/kg-s?

MayvnTikf SLamepatodtnta Tou Kevol, Uo=41t - 107Wb/A'm =41t - 107(T'm/A)

staBepd tou Planck, h=6,63.103% J-s = 4,14.10 eV-s

hc=12,42-10" eV -m=12,42-10" eV -10° nm=1242eV - nm~1200eV - nm

MPOGEMATA MONAAQN FTEQMETPIA -TPIFQNOMETPIA OPOOIQNIO TPIFQNO
> METPH2ZH2 EuBadov naparinloypappou: A=6u a
10% — tera(T) , , nué=— , ovvld=—
3 - G MNepipetpog kUKAOU: C=21r c c
10" — giga(G) EpBasddv kukAou: A=rr? 0_3
10° — mega (M) , : “pr=y
3 - EuBadov odaipac: A=4mr?
10° — kilo (k) c*=a’+b’
- ; 4
10 — centi (C) owmowmmqugzﬁ c
-3 T a
107 — milli (m) Mnkog t6€ou KUKAOU s=r & 5
10° — micro () ;
-9 a— a+
107 —> nano (n) e+ npsp =200 @=Ly L
10 — pico (p)
MONAAEZ, 2YMBOAA METPO, M XePT{, Hz tlouA, J NAEKTPOVIOBOAT, eV
XAoypappo, kg téoha, T vioutov, N KEABY, K
SeutepoAento, s Xévpl, H BoAr, \% Bart, w
ounép, A oy, Q KouAoum, C oktivwo, rad
TPITQNOMETPIKOI APIOMOI
g 0° 30° 37° 45° 53° 60° 90°
nusd 0 1/2 3/5 \/5/2 4/5 \/5/2 1
ouvl 1 \/5/2 4/5 \/5/2 3/5 1/2 0
QY 0 \/g /3 3/4 1 4/3 \/5 _

KPOYZEI2Z- MHXANIKH ZTEPEOY 2QMATOZ

HAEKTPOMATINHTIZMOZ- HAEKTPOMAINHTIKA KYMATA

U=votat
1 .,
X=X, +uot+—at
2
2 2
v° =0 +20Ax

. Im —m
v = 1 2

| )

- 1
IH1 +m2

U: ToxutnTa

x: Béon
Ax:pEeTOTOMLION
o ETLTAYUVON
m: pala

p: opun

F: 8Uvaun

Tor: TPLRA
oAioBnong
U:OUVTEAEDTNG
TPPBAS

N: kaBetn
Suvapn

K: Klvntikn
EVEPYELQ

=L
q
_dq
dt
=L
R

= £

Roﬁ.
y=2
q

RM =1’?1+R2+1’?3

@, = BAovve
F=B‘q‘un,u«9
F=Bllnup
poth il
2r «
E_=Bvul
__N do,
Lov/a dt
E :—Lﬂ
avt dt

A: eppadov

B: payvntiko nedio
@p: payvntikn pon
E: nAektpiko medio,
HEA

F: 80vapun

g: NAEKTPLKO
doprtio

Eer: HEA amo
gMaywyn

I: NAEKTPLKO pela
V: Sladpopa
Suvaptkol

W: épyo

R: avtiotaon




dw

U =wR a =—

cm yov dt
a =«

cm yov

T=F(=Fd

L=mur 2T, =—

s: 060 1y 1 _1.1 1 s NZA £ 1j o urKog 1y
dldotnua ’ R R R, R = Hi, 7 anootacn ,
Ol:KEVTPOOAOG Eour: HEA amo
srtltrdxuvc’m U = 1 LI auTenaywyn
R r: aktiva R= £ 2 U: evépyela payv.
W: YWVLOKA P A c=Af nediou
raxurr!ta N E . ROA:'O)\LKF]
B: ywvia AB=-—"——-nub 5 avtiotaon
T: nepiodog dr r p: €8N
f: ouyvotnta E= Emax,] 1277 ( L x ) avtiotaon
Uem: TAXUTNTO B w21 T A~ | L: ouvteheotng
KEvTpou palog " Axr B-g ) (t X) QUTETAYWYNS
. A = t(——— 3 v
Cyar: VOVLQKI] max TH 7 1T T[t::pLO(SO'C
gmLTtayuvon A: LAKOG KUMATOG
, 2l o
Ocm:ETILTOYXUVON | B = r: oKTva n
KEVTPOU palag 4rnr arnootaon
T: pOTTN n: aplOuog
¢, d: unkog n BNl ovvl = ,uolgyK OTIELPWV avAl
andotaon _ povada URKoug
L: otpodopun b= ,uoln N: aplBuog
N OTIELPWV
n= " v: TaxvTnTa
0, @: ywvia
LIHOYVNTIKN
Slamepartotnta
c: TaxuTNTA PWTOG

TAANANTQZEIZ KAl MHXANIKA KYMATA

ENAAAAZZOMENO PEYMA

x=Anp(wt+ep)
U=wAouv(wt+p)
a=-w?Anu(wt+e)
F=-Dx

1.
U=—Dx

2
u=Af
F=-bu

A :AoefAt

t Xx
Y =Anun(—+—-)
T A

A: TAATOG

X: anopakpuvaon, B€on
U: ToxutnTa

o: ruTdyuvon

w: YwvLakn ouxvotnta
@: apxn paon

f: ouyvotnta

D: otaBepa emavadopdg
T: neplodog

b: otaBepd andoPeonc
A:HAKOC KUPATOC

T: neplodog

v=Vhuwt
V=NBwA
i=Inu(at)

!
I =—f
eV ,2
|4
V =—1
eV ,2
p=ui

U: oTlydLaia tdon

V: mAdTog Taong

i: oTypaio pevpa

| : MAATOG PEVOTOG
lev: evepydg évtaon
Vev: evepydg taon
P: Méon woxug

p: ITypaio loxug
T:mepiodog

R: avtiotoon

W: evépyela nA. pevpatog
N: aplOpog omelpwyv

U: Suvaypikn evépyela w
y: QmopaKpuvon = 7
2rx  2mt
y =2Aovv——nu——-
A T
2TOIXEIA KBANTOMHXANIKHZ
AmaxT=0T00 ' h T: Beppokpaocia A:unKog KUHATOG
h A== . (1-ovve) E: evépyela @: ywvia
E=hf=pc , p :z e p: opun t: Xpovog
h h ¢: TaxVTNTA PWTOG @:'Epyo gEaywyng
K=hf-® Ap Ax>—, AEAt>— ) A
X 2 2 f: cuyvotnta A: aBeBalotnta
. 2 x: Béon W: kupotoouvaptnon
c=Af Z‘T‘ av=1 K: KivnTikn evépyela V: 6ykog
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