EMNANAAHNTIKEZ NANEAAAAIKEZ EZETAZEIZ
I TAZHZ HMEPHZIOY KAI A TAZHZ EZMNEPINOY N'ENIKOY AYKEIOY
NEMIMTH 10 ZENTEMBPIOY 2020 - EEETAZOMENO MAOHMA:
®YZIKH MPOZANATOAIZMOY (MAAAIO 2YZTHMA)

OEMA A
211 epwrroeic A1-Ad va ypawete aTo TETPASIO 0AC TOV APIBUO THS EPWTNONS Kai OiTTAa TO
YPAUUQ TTOU QVTIOTOIXEI TN PACN N OTToIa CUUTTANPWVEI CWOTA TNV NUITEAR TTPOTAOH.

A1l.

A2,

A3.

A4.

A5.

H e¢iowon Tng amoudkpuvong NG TAAAVTWONG CWHATOG PAZAG m JE 10aVIKO EAATHPIO

AR (\/Ew o]
otafepdc K, divetal ammd mn oxéon : m
H mmapatravw TaAdvtwon eivai
a) epbivouoa.
B) eAcuBepn.
Y ) €€avaykaopuévn 0€ GUVTOVIOUO.
6 ) e€avaykaopévn aAAd Ox1 o€ GuvToVIOUO.

otTou A 10 0TABEPD TTAGTOG.

Movadeg 5

‘Eva cwpa kavel tautdéxpova OUO OPMOVIKEG TOAAVTWOEIG idlou TTAATOUG A, idlag
dlevbuvong kal yupw otrd Tnv idla Béon 100ppoTTriag.O1 ouxvotnTeg Twv U0
Tahaviwoewyv eivar £,=398Hz kai f,=402Hz. >1nv TTOpayoduevn OUVOETN Kivnon, O€
XPOVIKO d1A0TNHA VOGS BEUTEPOAETTTOU, TO TTAATOG UEYIOTOTTOIEITAI

a) 400 @opéc. Y) 2 gpOopEg.

B) 4 popéc. 0) 800 popéc.

Movadeg 5

Eva oteped owpa apyikd akivnto, déxetal povo 2 duvduelig Tnv 1 kal Tnv 2, TTou
gival avTiBeTeg kal dev €xouv Tov idI0 @opéa. To TTapaTTdvw cwua
o) Ba TTapaeivel akivnTo.
B) Ba ekTEAETEI HOVO OTPOYIKN Kivnon.
Y ) 6a ekTEAECEI HOVO PETAQPOPIKN Kivnon.
0 ) Ba exTeAéOEI OUVOETN Kivnon TTOU ATTOTEAEITAI ATTO i HETAQOPIKA KAl Jia OTPOPIKH.

Movadeg 5
2€ KGBe Kpouon dUO CWHPATWYV, TTOU ATTOTEAOUV HJOVWHEVO oUCTNUA,
o) dlaTnpEiTal N opur) TOU CUCTHPATOG.
B) diaTnpeiTal N PNXavikni EvEPyEIQ TOU CUCTHUATOG.
y) dlatnpeital Kal n opuA Kal N JNXAVIKR EVEPYEIA TOU CUOTHPATOG.
8) dev diarnpeital n opur], oUTE N UNXAVIKI EVEPYEIQ TOU CUCTAUATOG.
Movadeg 5

Na xapaktnpioere TIC TTPOTATEIC TTOU aKOAouBoUv ypd@ovrag oTo TETPAdIo oag, OITTAd

OT0 ypduua T1ou avTioToixEi o€ KGBe mporaon, ™ Aéén Zwaoro, av n mpdraon givai

owaTtn, § t Aéén AaBog, av n Tporaon givar Aaveaouév.

a) e pia @Bivouca TaAdviwaon, n otabepd améofeons b eCaptdral atrd TIG IDIOTNTES
TOU PJEOOU Kal aTTO TO OXAUA KAl TO HEYEDOG TOU AVTIKEINEVOU TTOU TOAAVTWVETAL.

B) H olvBetn Kivnon oOTEPEOU CWUATOG WTTOPEl va PEAETNBEl w¢ eTaAAnAia uiag
METOQPOPIKAG KAl JIAG OTPOPIKAG Kivnong.

y) H ponj evdg 1davikou peuoTou TTapouaidlel oTpoBiloud.

8) 211G e€avayKaopEVEG TOAAVTWOEIG O OIEYEPTNG QPAIPEI OCUVEXWGS EVEPYEID ATTO TO

ouoTnua Jéow TNG dleygipouoag dUVANNG.
€) H povdda pétpnong Tng poTrig dUvaung wg TTpog anueio 1 dgova givai o 1 N\-m™.



Movadeg 5

OEMA B

B1.

B3.

B3.

2WHa ekTeAEl atTA appoviki TaAavTworn TTAAToug A. Tn Xpovikn oTiyun t,=0 diépxeTal

atro Tn B€0n 1I00pPOTTIOG KIVOUPEVO TTPOG TN BEon PEyIoTNG atmoudkpuvong. Av At gival

TO XPOVIKO OIG0TNUA TTOU ATTAITEITAI YIA va KIvnOei TO cwua atd 1n B€on 100ppoTTiag
A

X, =+ —
(x=0) péxpr TN B€on 1 2 kol At, gival T0 XPOVIKO dIGoTNUa TTOU aTTAITEITAI YIa VA
A Ay

1=t X, =+A
KivnBei To cwua atod 1n Béon 2 ¢wc Tn Béon "2

iooG ME:

, TOTE 0 AOyo¢g At, givai

1
i) 1 ii) 2 iii) 2 .
a) Na emmIAECETE TN OWOTA ATTAVTNON.
Movadeg 2
B) Na dikalohoynoeTe TNV £TMIAOYA 0AG.
Movadeg 6

AUO d10QOPETIKA 1DavIKG uypd 1 kal 2 TrepiExovTal o€ Opola KUAIVOPIKG doxeia TTou
Bpiokovtal og opidovTio eTTiTTeEdO €vTOG TOU BapuTikoU Trediou TnG yng. To UWog Twv
uypwv Kal ota duo doxeia cival ioo pe H. To doxeio TTou TTePIEXEI TO UYPO 1 QPEPEI WIKPN
OTT) OTO TTAEUPIKO Toixwua, o€ UWog h, atrd T BAcn Tou, v To OOXEIO UE TO UyPO 2,
PEPEI PIKPH OTTA OTO TTAEUPIKO TOIXWHA, 0€ UWOoG h, atrd T Bdon Tou, Pe h,> hy (ZxApa
3).
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ATT6 TIG dUO OTTEG €€€p)ovTal Ta UYypd 1 Kal 2 avTioToixa. (QewpAoTe OTI N TaXUTNTA JE
TNV OTToIa KATERAIVEI N OTABUN TWV UYPWYV OTA AVOIXTA doxeia gival apeAnTéa, Ta uypd
OUMTTEPIPEPOVTAI WG IBAVIKA PEUCTA KAl N ATUOCQPAIPIKN TTiECN TTAPAUEVEI OTABEPNR).

Av o1 PAEBEG TWV dUO uypwv TTEQTOUV OTO OPICOVTIO ETTITTEDO O€ ATTOOTACEIG X4 KOl X,
(BeAnvekn) atmd Ta KATOKOPUPA TOIXWHATA KAl IOXUEI X; = X,, TOTE N Ooxéon Twv dUO
uywv hy kai h, givat:

 h.+h. =H . Nithy =3 L hyhy =
iy 12 ii) 2 iii) 3
a) Na emAéCeTE TN CWOTA ATTAVTNON.
Movadeg 2
B) Na dikaioAoynoeTe TNV €TMIAOYA 0AG.
Movadeg 6

2€ opIfovTio daTTedo PpiokeTal apxIka akivnto KIBwTio padag M. Auo uAikd onueia

MAdag my KAl m, TTOU KIVOUVTAI OPICOVTIO KOl AVTIBETA,0UYKPOUOVTAI TAUTOXPOVA UE TO

KIBWTIO, OTTWG QaiveTal 0T0 ZXAMA 2. To my TTOU KIVEITAI TTPOG Ta OeCId, £xel nada
m,

m1=_

4 ko ToxuTTa PETPoU U akpIBWC TTPIV TV Kpouar. To m, TToU KIVEITAI TTpOG

T OpIOTEPQ, €xel €TTiong Taxutnta pETpou U akpIfwg TTpiv TNV Kpouon. To my

dlatrepvd 10 KIBWTIO XAvovTtag To 84% TnG APXIKAG TOU EVEPYEIAG, €V TO M,



O@NVWVETAl OTO KIBWTIO. TO CUCCWHATWHA PETA TNV KPOUOH, OTTOKTA TaXUTNTA TTPOG

V:E

T apIOTEPS PETPOU 10

(Na Bswpnjoete OTI N KpoOUON €ival akapiaia Kal oI TTOPEIEG TwV UAIKWV onuEiwy yéoa
OoTO KIBWTIO KATA TN dIAPKEIQ TNG Kpouong dev €TTNPEACOUV TN OUVOAIKA Pala Tou
OUOTAMOTOG KAl EMTPETTOUV TO £va va OIOTTEPVA KAl TO AANO VA EVOWMATWVETAI

TAUTOXPOVAQ).
ma U U ma:
o—— =0
Zxfipa 2
H pada Tou Kifwrtiou €ivai:
) M=3m, i) M=3m, ii) M=30m,
a) Na emmAéCeTe TN CWOTA ATTAVTNON.
Movadeg 2
B) Na dikaloAoynoeTe TNV €TTIAOYA 0AG.
Movadeg 7

OEMAT

Eykdpoio appovikd KUpa d1adideTal 0€ OPOYEVES YPAUMIKO €AAOTIKO péco (Xopdr) KaTd
MAKOG TNG NuIguBeiag Ox TTpog Tn BeTIKA KaTeuBuvon. H diadoon Tou KUPATOG YiveTal Xwpig
aTTWAEIEG evEpyElag. H TTnyr Tou KUpaTtog Bpioketal oto akpo O TnG xopdng. Auo UAIK&
onueia TNG Xopdng idlag oToixelwdoug palag Am Bpiokovral ota onueia K kar A 1ng
X0pOng, 6TTwG @aivetal oTo ZXAMA 3.

ZXApa 3

Ta uAikd onueia K, A améxouv uetatu Ttoug atmrootaon (KA)=0,2m. To kUupa Katd Tn
0100001 Tou TTEPVAEI TTPWTA aTTO TO onueio K kal eTd atrd 1o onueio A.

Oetwpolpe wg apxn METpnong Twv atrooTtdocwv (x=0), TN B£0on 100ppPOTTIAG TOU UAIKOU
onueiou K kal wg apxn METPNONG Twv XpOvwv (t=0), TN XPOVIKN OTIYUr TTOU TO KUPO QTAVEI
yla TTpwTn @opd oto onueio K. To aonueio K tn oTiyu autr BpiokeTtal otn B€on 1Ic0ppoTriag
Tou (y=0) kai &ekivd va Kiveital Tpog Tn BTk KateuBuvon. Kard 1n didpkeia NG
TaAdvTwong Tou UAIKOU onueiou K, n KIvnTIKA Tou evépyela peylioToTrolgiTal kaBe 0,25 sec.
Maparnpouue 0TI, PIO XPOVIKA OTIYUr TTOU TO UAIKO onpeio A BpiokeTal o€ KOpUPr KUPATOG
(y=*A), T0 UNIKO onueio K BpiokeTal kal autd o€ Kopu®n KUPATog (y=+A ) Kal avauead Toug
UTTAPXEl aKOPA HIO KOpu@rl Kupatog (y=+A ). H katakopuepn atrdéotacn HETALU Twv
akpaiwv B€oewv TaAavTwong Tou UAIKou anpeiou K egivar 0,04m.

M. Na utroloyioete T0 PAKOG KUPATOG A, Tn ouxvotnTa f kail TRv TaxuTnTa d1ad00ng Tou
KUpATOG.
Movadeg 6

N2. Na ypdyere Vv €giowon NG TaXUTNTAG TAAAVTWONG TOou UAIKOU onueiou A o€
ouvapTNOoN ME TOV XPOVO KAl VA KAVETE TN YPOQPIKA TNG TTAPACTAON O ouvApTNON KE
TOV XPOvo, o€ BaBuoloynuévoug agoveg atmo Tn XPovikh oTiyun t=0 £€wg TN Xpovikni
oTiyun t1=1,75sec.



Movadeg 6
Autdavoupe Tn ouxvoTnTa TAAAVTWONG TNG TINYAS XWPIG va aANG&el TO TTAATOG TOU KUPOTOG.

3. Na uttoAoyioeTte TRV augnon TnG ouxvoTnTag Af €101 WOTE, OTAV PIa XPOVIKA OTIYUN TA
UAIKG onpeia K kal A Bpiokovtal 0€ KOPUPEG KUPATWY (y=+A), avaueod Toug va
UTTAPXOUV OUVOAIKA 3 KOPUPEG KUPATOG (Y=+A).

Movadeg 6

M. Av Kmax1 €ival n JEYIOTN KIVATIKA EVEPYEIQ TOU UAIKOU onpeiou K tTpiv Tnv aAAayr TnG
ouxvoTnTag f kal Kmax, 2 n KIVNTIKI TOU EVEPyEIa PETA TNV aAAayr TG ouxvotnTag f, va
K

max, 1

UTTOAOYIOETE TNV TIUA TOU AGYoU Kinax.2 .
Movadeg 7

O'EMA A

I 0 OT:pso Tou oxruaTos 4
aTToTeAEiTal atro AETITO
opoyevry dioko palag M=6kg,
akTivag R=0,2m «kai AeT™h
AKauTTTN opoyevh papRdo (AA)
padag m=3kg, MIKOUG
L=4R=0,8m. H pdaRdog civai
OUYKOAANUévVN oTOV BioKO KaTA
MAKOG TNG OlapéTpou Al TOUu
diokou pe TO PEOO TNG OTO
onueio I TNG TTEPIPEPEIAG TOU
diokou. To oTeped uTTOPEI VA
TTEPIOTPEPETAI  XWPIG  TPIRES
yupw atmé akAOGvnTo opIfoVTIO
agova TTou OIEPXETAlI ATTO TO
kKEvipo O Tou diokou Kai gival
KAOeTo 0€ autov. ApxIKE, TO
oTEPED  1I00PPOTTEI ME TN
BoriBeia TOoU KATOKOPUPOU N
ekTaToU  VAMOTOG, WOTE N
papdo¢ va gival opifovtia. To
owpa > QUEANTEWV
dlaocTdoewv palag mi=1kg Tou
OXAMOTOG €ival OEPEVO OTO KATAKOPUPO VvAua aAAG Kal 0TO KATW GKPO KATAKOPUQPOU
1Idavikou ehatnpiou oT1aBepdg K=100N/m, Tou otroiou 1o TTAvw AKPO €ival OTEPEWPEVO
akAovnTa.
ApXIKA Kal TO CWHA 2 IC0PPOTTEI.

ExAua 4

A1. Katd tnv apxIKf 100ppoTTia TwV CWHATWY UTTOAOYIOTE TNV TAON TOU VAUATOG (LMOVADES
2) ka1 Tn dUvaun TTou BEXETAI TO OTEPED ATTO ToV Atova TTEPIOTPOPNG O (UoVvAdES 2).
Movadeg 4

A2. KéBoupe 10 VAPA. APNEOWG PETA TO KOWIUO TOU VAMATOG UTTOAOYIOTE TO  HETPO TOU
pUBUOU PETABOARG TG OTPOYPOPUNAS TNG PAROOU WG TTPOG TOV Agova TTEPICTPOPNG TTOU
Oiépxetal ato 1o O.

Movadeg 6



A3. To oteped PeTd TO KOWIPO TOU VAPOTOG OTPEPETAI XWPIG TPIBEG KAl AAAEG AVTIOTACEIG
O¢ KATOKOPUQPO E£TTITTEDO YyUpw aTTO TOV OPICOVTIO Ggova Trou diépxetal amd 10 O.
YT1roAoyioTe TO PETPO TNG OTPOYOPUNAG Tou OTav Ba £xel oTpagEi KATA ywvia ¢ atmmod Tnv

5
nue=—
apxIKr Tou Béon pe 6

Movadeg 5

A4. Metd 10 KOWIPO TOU VAPOTOG TO OWHA X PAZaG m1 apxiel va eKTEAEI ATTA} APPOVIKA

TaAGvTWwOoN oTov Kataképu@o dtova. Na ypagei n e¢icwon NG TaxuTNTAG TOU CWHATOG

2 0€ OX£0N ME TOV XPOVOo, BewpwvTag wg BETIKN TN Qopd TTPOG Ta £TTAvw Kal t=0 Tn
XPOVIKA OTIYUA TTOU KOYAUE TO VI UA.

Movadeg 4

AS5. Na TNV KaTakOpuen atrAf} aphovIK TAAGVTWON Tou Z, UTTOAOYIOTE TNV TTAPAPOP@WOn
Tou gAatnpiou OTav yia deUTEPN POPA TO CWHA Z €xel TaxUuTnTa METPpou U=0,6m/s.
Movadeg 6

e Aivetal n emrtaxuvon Tng Baputntag g=10m/s?
e O potrég adpdvelag ouoyevoug diokou yia G&ova TTou dIEpxETal KABeTa atmd TO

1|\/|R2

KEVIPO TOU lcm,aiokou= 2 Kal AETTTAG opoyevoUug pdpdou yia dEova TTou

ML1— 2

SIEPXETAI KABETA T TO PéCO lempapsou= 12 .

e Aivetal 611 n 6An didtagn BpiokeTal oTo iIGI0 KATAKOPUPO ETTITTEDO, OTO OTTOIO Eival
KABeTOG 0 0pIfdVTIOG AgovVag.

e [0 6Aeg TIG KIVAOE€IG BewpoUvTal apeANTEES oI TPIBES Kal Ol AvTIOTACEIG.



