E. MEPIOAIKH KINHZH

APHOVIKEG TAAQVIWOELG

1.

i

(at) Exete otn 81aBeon oag éva eAaTPLO AyvwoTnG otaBepadg, Yld PeTalAikn odaipa dyvwotou
Bdapoucg, £va XpovOUETPO Kal pLd uyapld. Na mpoteivete éva meipapa yla Tov UTIOAOYLOUO TNG
oTaBepdg Tou eAaTNPIOU EENYWVTAG TO LE TIG ATMOLTOUUEVEG LOONUOTIKEC OXECELC.

(a) Na amobeifete OTL 0g pla ammAn) ApUOVIKA TOAQVTWON N OAKNA Unxavikn evépyela (E=K+U)

mapapével xpovikd otaBepr. (B) Na ypaete (xwpic amodelln) tig xpovikég eflowoelg K=f(t),
U=f(t) kaL E=f(t) e€nywvtag ta cuUPoAa mou xpnaolomnotovvtal. Na KAVETE 0 KoLvoUg A&oVeC Tol
Saypappara K=f(t), U=f(t) kat E=f(t).

H avaptnon evog autokwvntou palag 1500kg kat amoteAeital ano técoepa 0oL EAATNPLA, Eva
oe KaBe tpox6. OTav cuVAVTAOEL pla avwpaAia oto 0dooTpwua to autokivnto Soveital pe
neplodo 2sec. Na umoAoyloste tn otabepd tou KoBevog ehatnpiou tng avaptnong. Na
ayvoroete tnv amdoBeon twv kpadaouwv. Atvetal m?~10.

(at) Tt elvat To POILVOPEVO TOU CUVTOVIOUOU OTLG UNXAVLKEG TaAavTwoelg; (B) Na avadépete éva

napadelypa Betiknc aflomoinong Tou GaLVOUEVOU Kal £va OTIOU £XEL APVNTIKEC EMUTTWOELG. (V)
Mia odaipa Sepévn oto Akpo evog LOGavIKoU glatnplou ektelel e€avaykoopévn TOAAVTWON UE
™ BonBela evog meplobikol Sieyéptn. Na mopaotioste ypadikd tnv e€APTNON TOU MAATOUG
TaAavtwong g odaipag amod T ouxvotnTa Tou SleyEpTn. Na KAVETE 0 KOWOUC AEOVEG TLG
VPADIKEG TTAPOOTACELG VLA TNV TEPLTTWON Tou N odaipa Kiveital péoa (1) os vepd kat (2) os
AasL.

Téooeplg (4) emBateg péong palag 65kg Ymailvouv og AUTOKIVATO PE EAOTTWLATIKA QUOPTLOEP
Kall oUUTILECOLY Ta eAATAPLA TOU KaTd 5,0cm. Av n pala tou apofwpartog (xwpic emipateg) ival
1200kg, va umoloyiotete (a) tn otabepd tou apoptoép, (B) tnv mepiodo toAdviwong tou
doptwpévou autoklvATou (B) tn Bepudtnta mMou eAsUBEPWVETAL OTO UYPA TOU OLOPTLOEP OTAV
og plo avwpaAia tou edddouc to autokivnTo amoktd mAdtog tTaAdvtwong 10,0cm.

H kivnon tou guBolou evoc kvntripa sival Kotd mpooyylon amin appovikr. H pala tou
euPolou eivat 0,40kg, n péylotn Sladpopny tou 0,10m KoL O Kwntnpag A£lTOUpyel e
24000tp/Aento. Na umoAoyiotete (o) Tnv emitdyuvon Tou euBOAoU oTo Akpo TNG SLadpopurng Tou
(B) Tn néylotn Suvapn mou Séxetal To €uBoAo Kat (y) Tn HEYLOTN TOXUTNTO TOU OVATMTUCCEL TO
£upolo. (8) Tn Suvaun mou S€xetal 0To AKPO TNG SLaSPOUNG KAl (€) TN UNXAVLKN EVEPYELQ.

H avaptnon €vog autokivntou amoteAeital amd 4 opoila elatipla. To Uktd Bdpog tou
autokwrtou eivat 16-10° N. Otav oL tpoxoi TPOOKPoUOUV Ot HIKPH avwpalia Tou
0500TPWHATOC TO AUTOKIVNTO TOAAVTWVETAL Katakopuda pe repiodo 0,81 s. (a) YmoAoylote Tn
otaBepd tou KaBevog elatnpiou, Bewpwvtag tnv TaAdviwon apeiwtn. (B) Av katd tnv
TM(POOKPOUGH TO QUTOKIVNTO amoKTA apylkd mMAdTog tahdviwong ioco pe 10 cm, umtoAoyiote T
Bepuotnta nmou Ba ekAUBEL 0TO cUCHUA AVAPTNONG KATA TNV AnMOoBEch TwV KPASATHUWV.

Evag €UAwvocg kUBog palag M=0,9kg wooppormel oe Aslo oplldvtio danedo Sepévog oTo AKPO
opllovtiou bavikoU shatnplou otabepdg k. Eva koppdtt Adomng palag m=0,1kg kueital
opllovTLa LE TaXUNTA Uo=5m/s KoL TtPOOKOAGTAL OTOV KUBO, OTMIOTE MPOKAAEL UEYLOTN CUUTIiEDN
Tou ehatnplou katd xo=2cm. Na mpoodloploete (a) tn otabepd tou ehatnpiov k kat (B) Ttnv
niepiodo pe v omoia Oa talavtwOdel o KUBOG e Tn AdoTn.

m
To owpa oto Suthavo oxAua €xel pala m=400gr kal to 7 " ke
ehatnplo  €xouv otaBepéc  ki=k3=150N/m  ko=ks=50N/m. ks
ATIOLLOKPUVOUE TO owpa Katd 10cm amo tn 0éon woopporiag 7
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10.

11.

TOU Kal To adrvoupe eAevBepo. Na Bpeite : (a) tnv nepiodo TNG TAAAVIWONG o Ba eKTEAECEL,
(B) Tn evépyela mMOU KATAVOAWGCALE YLa VO TO OTOUAKPUVOUE amo T Béon Loopporiag, (v) Tn
LEYLOTN TaxUTNTO Tou Ba oKt oeL

Evag abAntng palag 75kg kpépetal amd tov opllovilo cwAnva evog Hovoluyou Kol eKTeAEL
QLWPNOELG ULKPOU TIAGTOUC. O TIpOTIOVNTIC ToU tapatnpel otL 0 aBAntr¢ ekteAel 5 alwpnoelg
KaBe 20 SeutepOAemTa KOL SLEPXETOL QMO TO KATWTIEPO ONHELO TNG TPOXLAG TOU HE YWVLAKN
toyutnta eplotpodng 0.12rad/s. Av to kévtpo Bapoug tou abAntr Bswprjooupe ott Bpioketal
oTn HEon Tou Tou amexel 1,2m amnd 1o povoluyo, va urtoAoyioete (a) tn pom adpaveldg tou
Kal (B) Tn MEYLOTN KLVNTLKI TOU EVEPYELQA.

PaBdog unkoug 0,3m pmopel meplotpEdetal xwplis TpREC yUpw amod opllovilo dfova mou mepva
arod To AVW AKpo TG A. ApXLKA n pdBdog Loopporel otnv katakdpudn BEon. Av ektparmel Katd
uia pkph ywvio (~2°-3°) amd tn 8éon wopportiag, Seifte 6t Ba exteAéoel otpodikr] TaAdvIwon
KoL uTtoAoyioTe tnv mepiodo tne. Aivetatl g=10m/s? kot rt=3,14.

20vOeon TAAQVIWOEWV
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14.

YUvBeon 6UO0 ApPUOVIKWV TOAAVIWOEWV PE TV (Blo ocuxvotnta, dla Béon Looppormiag Kot
kaBeteg SleuBuvoelg Tohavtwong. Me molég mpoUnoBEdelg n TPoxLd Tou cwpatog sivat : (a)
guBeia (B) kOKAOC (yv) EMewdn. Na SiKkaloAoynoEeTe Pe HABNUOTIKEG OXECELG TNV ATAVTNCH OOG.

Eva UAKO onuelo palag m = 0,2 kg umokeltal otn dpdon dV0 KABETWY HeTOEU TOUG TIEPLOSLKWV
Suvapewv pe e€lowoelg Fy(t)=0,6 nu(10mt) (SI) kal Fy(t)=0,6 ouv(10mt) (SI). Na npocdilopicete to
OXAHOL KOL TO XOPAKTNPLOTIKO HAKOC TNC TPOXLAC Tou. Alvetow m?~10.

H tpoxLd evog nAektpoviou umo tnv enidpaocn dVo AC tdoewv eival EAelpn pe peyaio aéova
urKkoug a=10cm Kota MAKOG Tou X-Gfova Kal UIKpO afova prkoug b=8cm katd YUAKOg Tou Y-
afova. Av o KEVTPO NG ENelng elvol oTNV apyr TOU CUCTAUATOC CUVIETAYHEVWY, VO YPAETE
TI¢ e€lowoelg Kivnong Tou nAektpoviou otoug Vo afoveg. Alvetal n cuxvotnta tng AC Taong
f=50Hz.

Zt. MHXANIKA (EAAZTIKA) KYMATA

KOua — Evtaon — 2tadun Evtaong(decibel)
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16.

Na SlopBwaete (av eivat AavBacpévn) ) va avtlypdete onwce eivat (av gival cwotr] ) kaBeuia
Qo TIC TOPAKATW TPOTACELS : () Eva otdoipo KUpa petadEpel evépyela aAld dev petadEpel
opun. (B) H évtaon evog NXNTLKOU KUMATOG OE €val ONUELO TOU Xwpou elvat eVBEWG avaloyn Ue
TO TETPAYWVO TOU TAATOC TOAAVIWONG TWV oTolXelwdwv palwv tou agpa. (y) Mnyn ekméumel
NXNTWKA KOPOTA oTo XWPo. H évtaon tou nxntikol KUPOTOG OE €va OhHELO TOU Xwpou eival
avTLOTPOdWE avAAoyn HE TNV AMOCTACH TOU Cnuelou amo tnv mnyrn tou Kupatog. (6) Ze pila
xopdn umopei va oxnuatiotel otdowo kOpa pe eAdyiotn ocuxvotnta fo=c/4L, 6mou c=taxutnta
AXou Kal L=pnkog xopdng. (€) Ta eykdpola oeloplkd kUpota Stadibovral pe peyaAltepn
ToxuTnTa oto $AoLo TG Mg amd ta Stapnkn. (ot) H e€lowon kupatog mou Stadidetal oto BeTiko
afova-x pe mAdtoc 10mm , ouxvotnta 2000Hz kot toaxutnta 2000m/s éxel eflowon :
y(x,t)=0,01nu(2m[1000t-x]) (S.I.)

() Na dwoete tov oplopd TNG €vtoong £vog elaotikol kupatog. Mowd eival n povada
puétpnong oto Sl ; (B) Otav éva odalplkd kOpa Stabdidetol oe éva elaotikd péco (xwplic
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anooPeon) va anodelfete MW PELWVETAL N £VTAOK TOU OE CUVAPTNON KE TNV AMOoTAoNG oo
v tinyn. Na KAvete tn ypadlki Iapaotooh EViacnG-amdotacng amo tny mnyn.

(o) Nwcg opiletal n otadun (n eninedo) €vraong evog nxou ; (B) Evag avOpwrmog oTéKeTAL OTO
MTTOAKOVL EVOC KTLpiou Kot pe tn Bonbela KatdAANANG CUCKEUNG LETPA T otdadun Stadopwv
Nnxwv. Otav amod Pnpootd tou SLEpXETaL €va autokivnto n cuokeur Selyvel 50db, evw otav
oulntouv SimAa tou SUo iAol Tou n ocuokeun Oeiyvel 65db. Molwda Ba eival n €vdelen tng
OUOKEUNC Otav ol iAol Tou culnTolV EVW TAUTOXPOVA TIEPVA OO UMPOOTA £VOL OLUTOKIVNTO;

To Mépaopa €vOC QUTOKIVATOU TUTIOU X UMPOOTA amod To PeTpnth BopuBou oe éva dpopo
nipokaAel €vdel€n 55db. Moon Ba eival n €vdelEn tou UETPNTH AV TIEPACOUV TAUTOXPOVA
urpootd tou SVo autokivnta tunou X; [Yrodewln : loxuvet log(ab) = log(a) +log(b) ]

(o) Nwg opiletal n otadun (n eninedo) évraong evog Axou ; (B) Nwg opiletal n £vtacn evog
KOpatog; TiL povadeg £xeL oto Sl; (y) MNooo Sladépouv oL oTaABES U0 AXWV AV OL EVIACELS TOUG
€xouv Aoyo J,/J1=100; (8) Eva nxntikd kupa Stadidetatl oto xwpo. Na ypapete tn oxéon
£VTAONG-0mOOoTACH Ao TNV TNyH KAl va TNV MapaoTAOETE YpAbLKA.

H évtoon evdg nyntikol kovpato¢ oe amootacn 10m amd tnv mnyh sivar 1 kW/m? Na
umoAoyloete TNV oYXV TNE NXNTLKAC Ttnync. Na Bewpnoete OtL katd th §tadoon tou KUpatog 6
ocupBaivel amoppddnon evepyelag.

Mia oelprva Pploketal otnv kopudr €vog OTUAOU Kol EKMEUTIEL NXNTKO CAUA OpoLOpopda
TPOG OAeC TIG KateuBuvoelc. H évtaon tou nxou ot amootacn 2,00m amnd to otuAo eival
0,400W/m?. Na umoloyiocete (a) e moon amdotocn oamd to otUAo n évtaon Ba eival
0,100W/m? ko (B) Mdon eivat n cuVOAKH OKOUGTIKH LOXUE TTOU EKTTEUTIETOL OO TN CEPAvVA, av
Bewpriooupe OtL 0 Nxo¢ Sladidetal otov agpa pe apeAntéa amoppodnon. (y) Noon sival n
EKTIEUMOMEVN LOXUG av cupBaivel anoppodnon tng NXNTKAC oxVog katd 10% yla kaBe PETpo
anootaonc and tnv nnyn; Alvetat epBado odaipag S=4nr.

Itaotpa Kopata
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H xodn (ag kibapag €xet pnkog 1,2 m, pala 150 g kat n Bepedelwdng cuxvoTnTa TIOU TTAPAYEL
elvat 2 kHz. Néon elval n telvouoa Suvaun tng xopsng.

(o) Na amobei€ete tnv €icwon Tou OTAGLUOU KUHUATOC YLA Pl TEVIWHEVN Xopdh). Na e€nynoete
To oUpPBoAa Tou xpnotporoleite. (B) H xopdn piag kilbdapag £xel HAKOG Im KoL n ToXUTNTO TOU
nxou otn xopén givat 2000m/sec. MmopoUe Pe auTr T Xopdn va MapAyoUUE AXO CUXVOTNTAG
500Hz ;

Mua proyépa €xel pnkog d=30cm. (a) Na umtoAoyioste tn Bepedelwdn nxNTLKA cuxvoTNTO TOU
uropel va mapayet (B) Mowd eival n apéowc peyalUtepn ouxvotnTo IOV Unopei va apadyet; Na
Bswpnoete OTL N PpAoyépa elval NYNTIKOG CWANVOC OVOLXTOC amtd Tn Hia povo mAsupd. Aivetal n
TOoXUTNTA TOU AXOU oToV aépa c=340m/s.

H xopdn ULac KIBapag £xel pAKOg Im Kat n TtoxUTNTO ToUu AXOU oTh Xopdr elval 2000m/sec. (a)
Molég ouxvotnteg Umopel va mapdyet n xopdn auvtn; (B) Na oxedldoete Ta OTIYULOTUTIA TWV
OTACLUWY KUPATWY TIOU OVTLOTOLYOUV OTLC TPELG PWTEC appoVIKEG (fo,2f0,3f0). (V) MooO améxouv
6Uo Sladoyikol Seopol og kKAOe pia amo TG 3 MPWTEC APUOVIKEG (8) Ze moOon andataon amno To
AKPO TNG TIPETEL VA TILECEL Pe To SAKTUAG Tou o KiBapiotag tn xopdn wote n BepAelwdng
ouXVOTNTA IOV TtapayeL va eivat 1250Hz ;

T xopbn kBapag puAkoug L=1m to nxntikd kUpa Stadibetal pe taxvtnta c=2000m/s. (a) Motég
glval oL cUXVOTNTEG TWV OPUOVLKWVY TIOU UMOPEL va mapayel n xopdn auth; (B) Otav teviwoel
TEPLOOOTEPO TN X0opdn o KBapiotag, Tt mabaivouv oL cuxvotnTeg QUTEC; Alkaloloyelote tnv
QMAVTNON 0OC XPNOLLOTIOLWVTAC TIG KATAANAEG OXEOELG.
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HynTwn mnyn ekmépunel opolopopda mpog OAEG TIC KATeuBUVOELG. Ze andotacn 2m amo auth
évag petpntrc kataypddel évtaon nxou ion pe 2.5W/m?2. Na Bpeite tnv LoX0U TIOU EKTEUTEL N
NXNTKA Tnyn, av katd tn Siddoon tou onpotog (a) 6 cupPalvel amoppodnaon TG NXNTIKAG
Loxvog, (B) cupPaivel 5% amoppodnon oe kaBe 1m diadoong.

Na egetdoete wg mpog T opBOTNTA TNG TNV TTAPOKATW TTPOTOAN : € pia xopdn punkoucg L=25cm
UTTopoUV VO OXNHUOTLOTOUV OTAoLUa KUpata pe ouxvotnteg fo=2KHz, 4KHz, 6KHz, ..., 6tav n
TaxUTNTO TOU AXOU OTNV TEVTWHEVN Xopdn ivat c=2000m/s.

Evog HouolKOG aUAOGG avolkTog Kal amo ta dU0 akpa €xel SLOSOXLKEG APHOVIKEG CUXVOTNTEG
240Hz kot 280Hz. (a) Motd eivat To pAkog tou auAou; (B) Moldg TaEng eival oL apUOVIKEG QUTEG;
(v) Noco améxouv petafL toug Suo Stadoxikol deopol TNG APUOVIKNAG HE cuxvotnta 240Hz;
Alvetal n taxUTNTO TOU XOU OToV o€pa c=340m/s.

(a) NGoo pUAKOG IPEMEL VA EXEL EVAG NXNTIKOG CWANVAG 0VOLXTOC amd T pio akpn LOVo, WOTE O€
kavovikn Bepuokpacia (T=300 K) va mapayel Bepeletwdn ocuyxvotnta 215 Hz; Alvetal n oxéon
yla Thv taxUtnta tou rjxou otov aépa C = (yRT/M)Y2, émou v = 1,4, R = 8,315 J/mol-K, M =
0,0288 g/mol. (B) Noco Ttoig ekatd Ba petatomiotel n OegpeAswwdng ocuxvotnta av n
Bepuokpacia tou agpa auénbel oe T'=330 K;

Na SlopBwoete (av eival AavBaopévn) A va avilypapete omwg £XeL (av elval cwotr KoBguld
Omto TIG MOPOKATW TPOTACELS : (a) Eva otdolpo KUpa petadépet evépyela. (B) Kata tn dtabAaon
£VOC OMTIKOU KUUOTOC HETABAAAETAL TO UAKOCG KOUATOG. (y) NNy EKMEUMEL NXNTIKA KULOTO OTO
XWpo. H évtaon Tou nYNTikoU KUUATOC 0€ £val CNUELD TOU XWPOU eival avtlotpodwe avaloyn
LE TNV amdoTacn Tou onpeiou amd tnv mnyn Tou KUpatog. (8) 2e pia Sokd Tou £XeL TO £val AKPO
NG akAOVNTA OTEPEWHEVO Kal TO GAAO eAelBepo pmopel va oXNUATIOTEL OTAGCLUO KUUO HE
gehaywotn ouxvotnta Vo=c/8L. (g) e xopdn Onuiloupyeita otdowo kOpa pe efiowaon
y=200uv(2nx/6)nu(2nt/10), [y—cm, x—m, t—sec]. H amootaon amd pid Kol PEXpL Tov
OHEOWC eMOUEVO oo eivat 1,5cm.

Na SlopBwoete (av eival AavBacpuévn) 1 va avilypaete 6mwg ival (av sival cwotn) kabeuia
oo TIC TMAPAKATW MPOTACELS : (a) H évtaon evog nXNTIkou KUUATOG O £va GNUELO TOU XWPOoU
elval euBéwg avaloyn HE TO TETPAYWVO TOU MAATOG TAAAVIWONG TWV OTOXELWSWY Halwy Tou
ogpa. (B) Ze pia xopdn pmopel va oxnUATLOTEL OTACLIHO KUPA pe eAdylotn ouyvotnta fo=c/4L,
Omou c=tayutnta Axou Kot L=pnkog xopdnc. (v) Ta eykdpola oelopkd Kupato dtadidovral pe
peyaAltepn taxvtnta oto GpAod tng Mg amo ta Swopnkn. (8) e pia xopdn umopsil va
oxnuototel otaoo KUUO Pe €AAXLOTN ouxvotnTa
fo=c/AL kat 6Aa ta mepittd moAAamAdota tng (3fo, 5o,
7fo,...) (c=taxutnta nxou, L=pnkog xopdng). (g) Av -— L
nxog évtaong J €xeL otdadun (emimedo €vtaong) B,
TOTE NXOG évtaong 2J €xeL otddun 23

HHHH

H opLZovtia xopdn tou Sumhavol oxnuatog £xeL pala
m=80gr kal prkog L=80cm. To avaptnuévo cwpa
€xel Bapocg B=360N. Na umoloyioete Tn xapnAotepn
oUXVOTNTA TIOU UIopEel va apayeL n xopdn.
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