EZQOYAAO
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5-1 EIZAT'QI'H

H toydmrta kot n emttdyvvon 1oV coudtov, kabmg Kot to peyéon
mov opilovtor pe Pdon avtd, OTMG 1 KIVNTIKN EVEPYELD KOL 1] OPLLY], OVIIKOVY
TNV KoTnyopia Tov peyebdv mov dev Exovv pio uoévo tipn. H tiun toug e€ap-
tétor amd 1o oV PpiokeTan ekeivog mov ta petpdet. ‘Etot, o emPatng tov tpé-
vov vopiler 6t1 0 cuvemPdng Tov €ivol axivntog, OpmMG Evag ToPATNPNTNG
otV amofBdOpa tov otabpod Tov PAEREL va Kiveital e TNV TayOTNTO TOV TPE-
vov. Otav avaeepopaote otao peyén avtd, yopic dGAAn dievkpivion, Ba gvvo-
oULLE TIG TYEC OV PBpiokel Evag TapaTnpnING akivntog mdve otn I'.

O TapoatnpnTéG, TOV TEPLYPAPOLV LE SOPOPETIKO TPOTO TV Kiviion
TOV COUATOV, TPETEL VO CUVEVVOOUVTOL HETAED TOvG. X' ovth TNV avaykn
avtamokpidnke o I'oMAGiog [l TOVE HETACYNHATIGLOVS TOV, TOV EMITPETOVY
Vo, LETATPEYOLLLE TO, dedopéva TNG Kivnong o€ éva GUOTNLO oVaPOopAc og de-
dopéva yu £vol GAAO GVGTNHO avaopdc oL Kiveltal pe otabepn TaydTnTo
WG TPOG TO TPMTO (AOPOUVEINKO GUCTNLA).

21 UEAETN TV TPOPANLAT®V HOG LITOPOVLE VO, EMAEEOVLE TO COGTNUO
avapPopag ™G Kivnong, He 6Tdyo Vo KEAVOLLE TOVG VITOAOYIGLOVE oG 000 yiveTot
amAOVGTEPOVC. ZVYVA, MG CVCTNHO OVOPOPAS TOPVOVLE aVTO OV GUVOLETAL g
T0 KEVTpO Udlag Tov cvotipatoc. 'Eva 11010 cvotnpa avagopdc, A.y, Oa dievkd-
ALVE TN HEAETI TG KIVIOTG TV TUPAAWDY, TTOV WOPIC AVTOVG Ol YVMGELS LOG Y10
TO NMOKO GUGTNHE Bo Ty TOAD PTOYOTEPEC,

Ew. 5.1 Ext6&evon dwotnpukod Aeweopeiov.

TéAhog, Oy LOVO 1) TOXDTNTA TOV COUAT®OV OAAG KoL 1 TOYVTITO TOV KO-
pdtov e£optdton omd TN GYETIKY Kivior TyNg - mapatnpnth. Avtd onuaivel Ot
SaPopeTIKOL TOpATNPNTEG VTIMOUPAVOVTOL e SLPOPETIKO TPOTO TO 1510 KOUOL.
To porvopevo Doppler, 6mwg sivar yvwoto, To a&lomotoby yio T LETpnoT g To-
YOTNTOG TOV AVTOKIVITAOV 1] TOV GEPOTAAV®V LIE TO POVTAP, Ol ACTPOVOLOL Y1OL VOl
TOPAKOAOLONGOVY TNV KivNoT TOAD HOKPIVOV OLVPAVIOV COUATOV, GAAN KoLl O
YIOTPOT Y10 VO, TOPOKOAOVBTGOLV T POT] TOL CALLATOC,

5-2  KPOYZXEIX
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Ortav 300 coOpATo GUYKPODOVTOL, Y10 TOPASETYLLOL OTOV XTUTTAVE dVO Umh-
Agg oV pdpdov (oy, 5.1), 1 KIvNTIKH KATAGTOCT] TOVG 1] TOLAGYIGTOV EVOG OO
oTd petofdareton amdtopo. Ot amdTopeG OVTEG AAANYES TG KIVNoTG TPOKOAOD-
VIOl 07O TIG 1oYVPEG QUVALELS TTOV GVOTTUGGOVTOL AVOUECO GTO GMOTO TTOV GL-
YKPOLOVTOL, KOTA T1 SIEPKELD TNG EMAPTS TOVG.

H évvowa tng kpovong €xel enektobel Kol 6TO HKPOKOGUO OTOL GL-
umeptAapPaver kot ovopeve 6mov To - euykpovdpeva’ T copatidn dgv Epyo-
vtol og enoen. o mopdadetypa otav éva copotido o (rupnvag He) kiveitan
wpog &va aAdo muprva (IT), ot aAANAETIOPAGELS TOVG, TOL Elval TOAD acOeveig
otav Ppiokovtal pokpid, yivovioar moAd 1o LpEG 0TV TO COUOTIOWN TANGLA-
COLV L€ AMOTELECUN TNV AOTOUN GAAOYT) TNV KIVNTIKN TOVG Kotdotaon. H
YPOVIKY] S1APKELD LETAPOANG TNG KIVITIKNG TOVG KOTAGTACTC VAL TOAD LKpT.
Av umopoboope vo KIVILOTOYPUPGOVLE TO Gaivopevo Ba PAETaE OTL Hold-
{et pe  ovykpovon 600 COUAT®V, LOVO TOL E6M TO CAOUNTO OEV EPYOVTUL OE
eroen. Ovopdlovpe, Aomdv, Kpovon Kot KAOE QOIVOUEVO TOV HIKPOKOGLOV,
070 0Toi0 T0 ~'CLYKPOLOUEVA ~~ COUATIOW, AAANAETIOPOVY LE GYETIKA UEYA-
Aeg duvapelg yio ToAd pkpo xpovo. To pavopevo autd 6T GOYYPOVI PLGIKA
ovoudletar ko okédaon (o). 5.2).

\vl'
Xy. 5.2 Kpovon evog copatiov a, pe apywd axivito
TVPTVA.

Avdloyo pe T d1evbvvon Tov KIvouvTol To COMUOTO TPV GUYKPOL-
GTOVV 01 KPOVGELS O10KPIVOVTUL O KEVTIPIKEG, EKKEVTPEG KO TTAAYIEC.

Kevrpuay, (1 petomikn) ovopdletatl n Kpovomn katd v onoio to StavicpoTo
TOV TOYVTHTOV TOV KEVIPOV HALoS TOV GOUATOV TOV GLYKPOVOVTOL Bpicko-
viol Tdve oty 10te gubeic. Av Ta GONATO TOV GLYKPOVLOVTUL EIVOL GQAIPES
KOl 1] KPOOGT TOVG €val KEVIPIKT, O TOYVTNTEG TOVS LETE TNV Kpovon Ba Ppi-
okovtal eniong otny e (apykn) dievbovvon (oy. 5.3).

4 4

v, v, ¥ . u;_ O v,
TPV TNV KPovon petd v kpodon

Xy. 5.3 Kevipwn kpovon peta&d 600 opapmdv.
"Exkevtpr, ovopdaletal n KpoOoT GtV 0moio o1 TayOTNTES TV KEVTIP®V Halag
TOV COUATOV TOL CLYKPOLOVTUL Elval TapdAinAeg (o). 5.4a).
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— 1 g

Xy. 5.4 (a) éxkevipn xpovon.
(B) Ty kpodon.

Ew. 5.3 Avo copdtia a ov-
ykpovovtar. To éva, mpw v
KpovoM, NTOV TPOKTIKE axivnTo.

MAdayve ovopdletor n kpovon av ot TaydTNTES TV coudtev Ppiokovtol o
Tuyaieg d1evbivoelg (oy. 5.4P).

Ew. 5.2 IIAdyo kpovon

H dwatpnon ¢ oppig 6TiS KPOoUoELS.

Emedn n xpovon eivar Eva @arvopevo mov dtapkel ToAd Alyo ypdvo, ot
wOnoelc Tov eEMTEPIKOV SVVAUENDY — OV DTTAPYOVV - EIVOL QUEANTEEC KOTA TN
dugpkela tng Kpovong. To cOOTNH TOV COUITOV TOV GLYKPOVOVTOL UTOPEl
va BeopnBel povopévo, yio T ¥povikn SdpKeIn TNG KPOOONGS, EMOUEVMG 1
OpUT TOV GLGTHHOTOG dloTNPEiTaL.

H oppn evég cvoTIpoTOS CORATOV, KOTA TN OLEPKELD TNG KPOU-
oG, o T pEiTUL.

AV Prpw 1 OpUT] TOV GUGTNHATOG OUEGOG TPV TNV KPOVGT KO Pusra T| OPUT] TOV
GUOTNLOTOG OUECMG LETA TNV KPOVGT), 10YVEL:

pnpw = puerd
H evépyewa otig kpovoeig

Koaté t odykpovorn d00 copdtov €va HEPOS TNG WNYOVIKNG TOVG
EVEPYELNG LETATPEMETOL G BEPUOTNTA. ZTNV O0VIKT TEPITTMOGT TOL 1 LUNYO-
VIKT] EVEPYELN TOV COUATOV O€ PETAPGAAETAL [LE TV KPOVOT), 1 KPOVUOT) OVO-
péletar elaotikn. Emedn n kpobon elval €vo atvopevo apeAnTENS YPOVIKNG
OLapKELOG, 1 OLVOLUKT EVEPYELD TV COUAT®OV -Tov gEaptdtal amd TN 0éom
TOVG GTO YMPO- O¢ petafairetat. Emouévag :

Elootucn] €ival 1 kpovon otnv omoic SwaTnpeitorl 1 KIviTIKY
EVEPYELN TOV GUGTI|LOTOS TOV GUYKPOVOUEVOV COUATOV.
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210 HOKPOKOGUO T €ANCTIKN] Kpovor amotedel pia e&davikevon.
[Ipoceyyiotikd ehaotikn propet va OempnBel n kpovon avapeca oe dH0 TOAD
OKANPA COUOTA, OTMG AVAUESH GE dVO UTAAEG TOL UMIAAPIOV. XTO UIKPOKO-
OUO OU®G £YOVUE KPOVOELS OTOADTMG EAUGTIKEG OTMOC QTN OV TEPTYPAYOLE
TPONYOVUEVMG AVALEGH GTO GOUATIO O KOl TOV TUPT VL.

AveEMIOTIKY], OVORALETOL 1] KPOUOT] GTIV OTT0id £va PEPOG TG UPYIKNG
KIVIITIKT|G EVEPYELUG TOV CONATOV neTaTpémeTon o€ Ocppuotnta.

Mo €181k1| TEPITTOOT AVELAGTIKNG KPOVOoNG elvar gxeivn mov odnyel
OTN CLYKOAANOT TOV COUAT®OV — GTI ONLOLPYiC CLCCOUUTOUATOS. AVT 1
KpovoT OVOUALETOL TAAGTIKY.

1
I.- .
' il
Ew. 5.4 H xpovon avapeco ota
avtokivnTa TG EKOVOG glvan oye-

5-3 KENTPIKH EAAXTIKH KPOYXZH AYO X2OAIPQN  86vmhaotuc.

Avo coaipeg ) kKot X, pe palec my Ko my KvoOvTol pe o OTNTEG Vg
Kol 02, OT®¢ 610 oynua 5.5. Ot cpaipec cuyKpovovTal KEVIPIKE KOl EAAGTIKA
KoL HETA TNV Kpovom €0V TayVLTNTES V1 Kot vy . Edv yvopilovpe tig toyhn-
TEG TOV CEAPDV TPV TNV KPoOoN Kot TIC LALEG TOVE LITOPOVLE VO VITOAOYi-
GOVLLE TIG TAYVTNTEG TOVG LETA TNV KPOVOT).

M,
v, v, v, v,
TPV TV Kpovom HeTd TV kpodon
Xy. 5.5
IMa v kpobdon woydovv :
mU, +m,U, =mu," +m,U,’ (dwrtpnon g opung) (5.1)
2 1 2 r2 r2 , ,
Emlv1 + Emzv2 = Emlv1 + Emzv2 (dwtApnon Mg KWNTIKNG
EVEPYELOG) 5.2)
N (5.1) ypaoeton kon
m, (v, -v,)=m, (v, -v,) (5.3)
eva 1 (5.2) ypdopetat
2 72\ r2 2
m, (Jl -U, )= mz(u2 —Uz) 5.4

Awonpovpe 116 (5.4) kar (5.3) katd péAn ko Bpickovpe
v, +u," =Uu, +uU, (5.5)

Emvovtog to cvotnpa tov (5.1) kot (5.5) o¢ mpog v; " kot v,  Ppiokovpe
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Xy. 5.6 Av n kpodon etvon ela-
OTIKN M oQaipo OVOKAGTOL LE TO-
yoTa {0100 PETPOL.

, 2m, m, —m,
v, = v, + U, (5.6)
m; +m, m, +m,
, 2m, m, —m,
Ko v, = v, + v, (5.7
m; +m, my +m,
Inueioon :  Kotd tov vmoAoyiopd TV ToXuTHTOV TOV QopOY VIToDEGULE

OTL 01 GQAIPEG LETA TNV KPoVoT cuveyilovy va KivodvTol Tpog TV 1010 KaTeh-
Buvon. Av petd Tic TPAEEIS TPOKVLYEL APVITIKT T Yio TV v;  Ba cvumepd-
vovue 0t M Z; dAhage popd Kivnong LeTd TV Kpovaon.

Xty ngpintoon émov m, =m,
o1 (5.6) kau (5.7) yivovron
v, =v, Ko v, =,

Aniadn ot 6@aipes avTaALEGGOVY TOYVTNTEG.

X1V TEPpinTon mov 1 X; fTav akivin Tpv v Kpovon (v,=0)
o1 (5.6) ka1 (5.7) yivovion

LMy Tm,
v, =——y, (5.8)
m, +m,
, 2m,
Ko v, =—0, (5.9)
m, +m,

5-4 EAAXTIKH KPOYZH Z2OMATOX ME AAAO
AKINHTO I[IOAY MEI'AAHX MAZAX

Av 1 opaipa X; TNG TPONYOVUEVNG TOPAYPAPOL EXEL TTOAD LEYOADTEPN
puélo amd ™ Xy ko givon axivnen mpv v kpovon ot oyéoels (5.8) kot (5.9)
dtvouv

Ko v, =0

Anhadn M oeaipo pikpic pdlog avakAdtor pe toyxdtnTo 10100 HETPOL Kot
avtifeng eopdg amd avtiV mov €lxe TPV TNV Kpovor. To chua pHeydAng na-
Cag mopapével TPOKTIKA aKivnTo.

2OUPOVOL LLE TO, TOPATAVE OTOV [ SQaipa [Kpng HALog TPOooKPoLvEL

ELUOTIKA Kot KABETO 0TV EMPAVELN EVOG TOTYOV 1] GTO dATEDO AVOKANTOL LUE
TayvTnTo 1610V pETPOL Kol avTifeTng popdc (oy. 5.6).
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2V wEPInTOON MOV N CPAiPO TPOGKPOVEL EAUCTIKG Kol TANYIO GE v’ TDV'
évav Toiyo avalDovUE TNV TaOTNTA TG o€ 000 GLVIGTAOOESG, TN Uio (Vy) KA- aZ}

0etn oTov Toiyo KoL TV GAAN (vy) TapdAANAN pe otV (o). 5.7). Vs N
SOpeove e TO TOPOTAVE 1) KAOET) OTOV TOYO GCLVIGTAOGCH TNG F Oti\ S
TayvTnTog Oo oAAGEeL popd kot Ba dtatnpioetl To HETPO NG (Vx = -Vy). y - n& ) s
H dbvoun mov aokeiton otn oeaipo Katd v Kpovon givol kdbetn B
GTOV TOiY0, Gpal 1 Y CLVIGTAOGO TNG ToOTNTAG 08 peTafdileto (vy = vy). v, T /1)
To pétpo g taydtnrag puetd v kpodvon eivat ﬁ: )

v =\uF+u, = v *o)” =
X

ONAadN TO HETPO TNG TAYLTNTOG TS SPaipag O HeTABAAAETAL.

Xy. 5.7 Av n xpovon eivar gha-
OTIKN 1 OPaipa ovOKAGTOL [E TO-

Av 7 kot a 01 yovieg mov oynuatifouv n v ko 1 v, avtioToa, pe xovTe, 5100 péTpov Km 1 yovin

TNV KEOeTN 6TOV TOlYO 1oYVEL TpOGTTOONG £ivan ion pe ) yovia
U v’ avakhaong.
MUIT=—- ko N =—-
v v
dumg v, =u/’ Ko v=U’
omoTE numT=nua
Kot n=a

Andadn n Yovia TpOoTTOONG TG SPaipag eivatl ion pe T Yovio avakiaong.

ITAPAAEII'MA 5.1

Binpo pélog m=0,02 kg kveiton opilovtia pe tootnre =200 m/s Ko opnvavetol og akivnto E0A0 nalag
M=0,98 kg mov Ppioketon maved oe opllovtio emimedo. Na PBpebel o) 1 ToyhnTo T0L GLCCEUATOUNTOS PETH TNV
KpovoT, B) 1 UNYevIKY eVEPYELD TOL YEBNKE KaTd TV Kpoho, ) TO SIGTNI TToV B0, SIVOGEL TO GLUGCMUATMHO

péxpt va otapotioet. O cuvtedeoTtig TPIRIGS TOL GLUCCMOUUTOHOTOG LE TO OPLLOVTIO eminedo stvon U = 0,5.
Amavinon :

o) ‘Ecto V 1 to0mNTe TOL GUCCOUATDOTOG OUEGMS LETA TNV KPOVOT).

Xy. 5.8

2oUPOMEOVHE UE Prpwy TNV OPUT TOL GUCTHHOTOG APECHOG TPV TV KPOUGT] KOL UE Puera TNV OPHT  APECHG
LETA TNV KPOVOT).
pnpw = pusﬂi

Emiléyovtoag Betikn kotevBvvon mtpog ta 6e€d (oy. 5.8), n apyn datnpnong e opung yYpAeeTal aAyeRpIKd.:.

mu=(M+m)V apo V= MO —4m/s

M +m
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B) H pnyovikn evépyela mov xabnke katd tnv kpovon gival

1 1
Knptv - Kyem’c = _m02 - _(M + m)V2 =392J
2 2
0 Epappolovrag o Oedpnpuo £pyov - evEPYELNG Y10 TO GLGCMOUATOUO £XOVLE

1
KaPX +VVw +Wn +WD :Krg}\ ﬂ E(M +I’I’l)V2 _IJK(M +7’I’I)gS :0 Up(l

2
= 4 =1,6m
2ucg

ITAPAAEII'MA 5.2

Avo copoto pe pudlec m=2 kg ko mr=3 kg kivovvtolr ce kdabeteg d1evBovoelg pe ToyOTNTEG
01=10m/s Kot v,=5 M/s Kot KATO GTIYUN GLYKPOVOVTOL TAAGTIKA. No, Bpebel 1) TaydTNTO TOV GLCCOUAT®-
HOTOC TOV dNtovpyeitan omd TV TAAGTIKY KPoOoT TV dV0 COUAT®V.

Anévtnon :

"Eoto V 1 To0NTe TOL GUCCOUATDOTOG OUEGMS LETA TV KPOVOT). y
AV Prpw M OPUN TOV GUOTNHUATOS CUECMG TPV TNV KPOVUGTN KO Puera M \%

opun apécmc petd tnv kpovon Ba givor X v,
pnpw = pus‘rd O_’ol’ ........ ,.' o 6

Avaivovpe o dtbvoopa V og dVvo cuvictdoes ) Vi katd tnv dievBuvvon =t Vs
x Ko ) Vy katd ) dievbvvon y (oy. 5.7). Otav dvo davidouata givon
, L , . v
oo, eivon {ogg KOl 01 CLVIGTAGEG TOVS, ETOUEVMG ?
TpIV — | UETA —_
p._=p dpa P, =P, 5 mU, = (m; +my)V, m,
apwv P pera TV | peté — Xy. 5.7
p, =D myU, =(m, +m,)V, %
mu, m,U,

amé 6mov Ppickovpe V., = =4m/s xm V, = =3m/s ko1

m, +m, m, +m,

-
V= (Vx)2+(Vy)2:5m/s Ko sqo@:Vy :%

X

5-5 AAPANEIAKA KAI MH AAPANEIAKA
XY2XTHMATA

H «ivnon evég avBpmmov o omoiog petokiveitol Tovo oe €va TAOI0
OV TAEEL KOTO PUKOG TNG OKTNG O YiveTal ovTIANTT Ue Tov 1610 Tpdmo amd
&va TOPATNPNTN OV KAOETOL GTO KATAGTP®LO TOV TAOIOV Kot amd Eva TOPo-
TNPNTH TOL KAOETOL GTNV OKTY.

X @ovon ta Tavta Ppickovrtal o€ kivnon. Otav Bpiokdpoacte péca og
éva autokivnto mov kveital, cvvnbioope va avipeTomilovpe T0 OPOUO MG
axivnto. Opwg dev etvan axivntoc. OAOKANpM N I'm epioTpépetal, yopo omd
TOV €0VTO NG Kot YOp® arnd tov HAto. Ovte ko 0 'HAlog givan axivnroc, kivei-
TOL GTO JSIUCTN AL
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[Ipokeévov va meprypdyovpe TV Kivnon evog copatog, fempodpe
avBaipeta Eva y®POo aKivTo Kot HEAETAUE TNV KiVNoN ®G TPOG TO YDPO aVTO.
"Eto1 0tav avapepopocte 6Ty Kivnon evog avtokivitov Bempodpe ™ I'n axi-
vnn. Otav peketdue v kivnon tov Tiavntov, Beopoidpe tov HAo axivnro.
O yopog mov kde Qopd Bewpeitan akivnTog KOTA TN UEAETN HOG Kivnong,
ovoudCETOl GVGTNIO OVOQPOPAS.

[IpokOmter gdloya O pOTNUA, TOO GUGTNUN OVOPOPAS TPEMEL VO
SraAéyovpe KGOe Qopd Yo Vo LEAETACOVE pioL Kivion;

H zmpot andvinon evog popavtikov Oa Mtav 0Tl 0To1001ToTE GO-
oTNUo avaeopdg Kot vo dtodéEovpe Bo nTav To 1610 pie Kot oV 01 QLGIKOL KOG
vOo1 €ivol 6oTOl TPETEL VAL 1GYVOVY GE OTOLOONTOTE GUGTILLO.

Yy mpaén OU®E, KATOW CUGTHHATA AVOPOPAHS Elval o POAKA 0o
KGO0, GAAQ OT1) LEAETT) TOV QAIVOUEVDV.

Ag vroBécovpie 6Tt KaBDC TaSdevoVUE HE EVa TOAVTEAEG TPEVO gVOV-
ypoppo opord Toilovpe pmiidpdo. O waikng prnopel vo tpoPAréyel To g Oa
Kivnovv ot pumdAeg HETA amd éva KTOANUA TO 1010 KOAL OTMOC av TO TPEVO
Ntav okivnto. Av OU®G KaTd T O1GpKELD TOV TOLYVIOL0D TO TPEVO UETAPAAEL
mv toydTTd Tov 0 Toaiktng o Ppebel mpo exmAnEewg yati ov pmdieg Oa
KIVOOVTOL e EVOV 0TPOGdOKNTO TPOTO TOV 0Toio pdAota oev Ba umopel va
EPUNVEDCEL EDKOAN M0 KOl OEV VTAPYOLV TPOPAVEIS OLVAUEL HECH GTO
GUGTNUA TOV TOV VO GUVOEOVTOL LE TNV KIVIOT] TOV COUIPOV.

O maiktng, av yvopiler puoikr, Ha avopmtndel pnrmg dev 1oyvEL o
TPOTOC VOHOG ToL Newton (VOpHog TG adpavelas) CULE®VA e TOV 0moio éva
OONO TAVE® GTO 0700 OEV UOKOVVTOL OUVANELS £iTE NPENEL £iTE KiveiTon
160TayAc. Opmg évag mapatnpng mov eivor akivntog £ amd To TpEVo umo-
pel va gpunvevcel o xopd Ty Kivnon tov opalpdv PAETOVIOG OTL TO
Tpamélt Tov pmAdpdov otpifer pall pe to TPEVO Kol OTL Ol COOUIPEG
ovveyifovv va Ktvovvtal evB0ypoppa opoAd, 6Tmg opilel 0 TPOTOG VOLOG TOV
Newton.

Daivetol Aoutdév 0Tt €val axivinto TpEVo, N €vo TPEVO TTOV KIVEITOL UE
otabepn| tayvNTa €ivol Bolkd cvotiuoTo avagopdg, oe avtifeon pe éva
TPEVO TTOL 1M TaXVTNTAE TOV PETOPAALETAL, YIUTI GTIG OVO TPMTEG TEPIMTMOCELS M
KIVITIKT] GUUTEPIPOPA TV COUATOV EPUNVEVETOL OTAG LE T YPNON TOV Po-
GIKOV VOL®V TNG UNYOVIKTG.
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Xy. 5.9 H «ivnon evog avbpm-
OV GTO KATACTPOUO de yiveTol pe
Tov {010 Tpémo avTnmT oo Ka-
ooV oL Bpicketat 6To TAOIO Kot
and kamolov mov Ppioketar otV
oK.

»
v=c100.

Xy. 5.10 X devtepn mepintoon
OV TO 0oaveép emttoydvetar Cuya-
pé Bpiokel 0 codpo Popvtepo and
000 eivan oty mpaypoatikdma.. O
mapotnpng mov Ppicketor péca
o610 oaoavoép  advvatel vo ddoet
eEiynon.



5.11
YeMvn @aivetol vo Kiveitor Kv-
KAMKG, amd Tto dotua 1 kivnon
™G Ba propodoe va paivetat dnmg
GTO GYNLLO.

Xy. Evod oné ™ I'm n

Xy. 5.2 H toydmro evog emt-
Batn tov tpévov, yivetar avtiAn-
7T [e S1popETIKO TPOTO amd Eval
napampnt A mov PBpioketon aki-
vmtog Méco oTo TPEVO Kol amd
Kkémolo mapatnpnm B mov sivon
axivntog 6to oTabuo.

X

Yy. 5.13 H 0éon evdg cdpotog
7oL ektelel TAdyto forr| Tpocdio-
piletar kdBe otiypn omd TS OL-
VTETOYUEVEG TOV X KO Y.

Ta cvoTROTE AVEEOPES 6TA 07Ol LoYVEL 0 VOROS TG aopdaveLlag
70V Newton ovopdlovtol 00 puveELOK(E GLUCTNLATO.

"Eva cvotnpo avagopdg mov Kiveitol pe otafepn toydtnro o oyion
1 éva adpaveELaKd cOoTNNA Eivol KOt 0VTO AdPUVELOKO GOGTNA.

Ta cvoTNHOTE AVEQPOPAS 6TO 0700 O£V LoYVEL 0 VOROG TG 0OPa-
veleg Tov Newton ovopdlovtal pn a0paveELOKE CVGTNOTO.

"Eva cbotnpo avagopdg mov emraydveror 6€ oyéon pe évo adpa-
VELOKO cVoTNpO givar un adpovelokd cooTnna.

5-6 2XXETIKH TAXYTHTA XE AAPANEIAKA

YXYXTHMATA

H taydmra evdg Kivodpevov copatog og yivetat pe Tov 1610 Tpomo
OVTIANTTA a0 OAOLG TOVS TOPATPNTES.

"Evag dvBpomog kab1otog pésa o Eva TPEVO TOV KIVEITOL [LE TOYLTNTO
v Beopeitat 0T elvar axivTog MG TPOC TO TPEVO OAAGL KIVEITAL LE TOYVTNTO V
®G TPOG £Va TOPOINPTTH OV Elval oKivnTog 6T0 G10MPodpopukd otafud Kot
mapakolovdel 1o Tpévo.

Edv méAr o emParng Tov Tpévov mepmatdel Pe TayOTNTU V1 UEGO OTO
TPEVO OTI POPE KIVNONG TOV TPEVOL £)EL TOYDTNTA V1, OC TPOC TO TPEVO, ALY
ToOTNTA V + U, Yo TOV 0KivnTo TOpaTnPNT 6TOV GTAOUO.

€ { \

Mo ™ pedém g kivnong sivon amopaittog o kabopiopog g Héong Tov
ocopatog kabe otryun). H 6éon evoc codpatog 6to dpo Tpocdiopiletarl and Tig Gu-
VIETAYUEVEG TOV (X, V, Z) o€ éva. TPIoopBoydVIO GUGTNUO AEOV®V. TNV TEPINTMO)
7OV 1 KIVNOT| TOV CAOUOTOG YIVETOL TAV® GE EMMESO APKOVY dVO GUVIETAYUEVES,
Epeig 6o aoyoAnBovue povo pe téroleg meputtaoelg. To, copmepdopotae mov Oa
Byovv g0koAO YEVIKEDOVTOL KO GTOV TPIGOLACTATO YDPO.

Emeidn n perém pog xivnong oyetiletor mavio pe kAmolo cOoTnuo
avapopdg, sivol anapaitto vo Ppebdel kdmolog TpoTOg doTE dvo AvOp®TOL
(TopatnpnTéc) MOV TOPATNPOVY TO 1010 PAIVOUEVO OO SLOPOPETIKH GLGTN-
HOTo avaQopdiG Vo UTopovv vo, cuvevvonBobv. Avtd yivetar pe tn Pondeia
oxéce®V pPETAoYNUOTIOHOD NG B€omg, TG ToydTNTOg Kol KABe AoV
pey€0ovg mov mOAVOV YiveTal avTIANTTO HE SPOPETIKO TPOTO amd S1dpopa
GUOTILOTA OVOPOPAC.
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AV KOl VTTEPYOVLV GLUGTNLOTO AVOPOPAS LE WiTEPA PLEYAAO EVOLOPE-
POV, OTMG TO GUGTNLO TOL CTPEPETAL E OTAOEPT YOVIOKT TayOTNTA (TETOL0
ocvotnua givar n I'm), eueic Ba aoyoAnbovdue pdvo pe PETOGYNUOTICUOVG
ovopecso o€ adpavelokd cvotiporta. Kdbe tétoo ocvotnua 6o 1o povialod-
LOOTE EPOSIOGUEVO [E Eva cVOTNO 0EOVOV MG TPOG TO OTOl0 YivovTtal Ot ie-
TPNCELS.

‘Eoto éva adpavelakd cuotnuo ovoeopds X Kot éva dAlo X Kivov-
pevo e otabepn ToyvTTO U OC TPOS To X . ['lo Adyovg amhovotevong ag de-
YTOVUE OTL TAL OO GLOTNLOTO AVOPOPAS TAVTILOVTOV TN YPOVIKN oTiyun t=0
Kot 0TLM U gival mopdAAnin pe tov aZova Ox tov X (oy. 5.14).

H 6éon &vog vakov onueiov P oto cvomnuo X ™ ypovikn otiyun t, divetot
omd TIG CUVTETAYUEVEC X, V.

H 08¢om tov 16100 onpeiov 6to cHoTUa X diveTor omd TIC GLVTETOYUE-

VEC X, Y.

u
-—
< X --P.P
- x=x/tut ------ >
Ty 5.14

Ot oyéoeig petald tov cuvtetayuévev Tov P 610 éva chotnua Kot 6to GAAo sivar
!
xX=x tut

y=y

‘Eotw 611 10 onueio P kivelton pe otabepn taydnta v°, ©¢ TPOg TO
cvotnua X' H v' avodvetal otig Uy, U, ot0 ghotua X’ (o, 5.15).

1%
DYIZ
v’
Xy. 515

AmO TOVG HETAGYNUATIOHOVS BEONC 0KOAN TPOKVTTOLV Ol CLVICTM-
GEC TNG ToYVTNTAG TOL P dmwg yivetal aviiAnmty amod to X.

. , Ax A t )
x=x tut apd —=—+u— onote U, =U, tu
At At At
, , Ly b , :
y=y opa —=—— 0oToTE v, =v
At At v
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Ew. 5.5 Toldaiog (1564-1642)
ItaAio. @gpeMmtig g ovyypovng
unyavikng. Atoybnke yu tig and-
WELG TOV OO TNV MO EKKANGIO
™G EMOYNG TOV.

Av m toydtnTa u pe TV omoia Kiveitol 1o X g mTPog To X deV ivan
mopAinin otov OX, avaA)ovpe T u OTIG GUVICTMOOES U, , Uy (0).5.16).

U 4

Ty 5.16
O1 petacynuaticpol BEomg Kol TayOTNTAG TAIPVOLVY T HOPPT|

= — nnV
x=x tu.t U, =V, tu,
= o —
y=y tuyt u,=0, *u,

dlIavuoUaTI K yId TNV Taxotnta v =v' +u

Ot mopandve HeTaoYNUOTIGHOL EIVOL YVMOTOl G HETUCYNMATIGNOL
Tov 'amdraiov.

And v e&icwon v =V +u TpoxHmTEL

JAY A A
v _4Hv  Au (5.10)
JAY 2R AV ARV,
. , . Au

Ko €medn 1 u eivan otabepn E =0
Av _ Av’

Amd v (5.10) £yovue o011 —_— = 1 a=a

nv (5.10) &yovp, N !
F = mao Ko F' =ma’ omoTE F=F

Otav dnAadn, Eva vAkd onueio P déxeton dOvapun kot emitaydveTa 1
SUVOUN KoL M EMTAYLVOT YIVOVTOL AVTIANTTEG e TOV 1010 TPOTO Kot oo To.
V0 GLOTHLOTO OVAPOPAS, LTTO TOV Opo TAVTA OTL Ta X Kol X givor adpa-
velokd, oniadn 1 u eivar otadepn.

Té\og, av 1 opun €vOG GLGTANOTOG COUATOV SLOTNPEITL MG TPOS TO
oLOTNHO ovaEopdc X Ba dlaTnpeital Kol G TPOG TO GUGTNUA AVOPOPAg X'
To 1610 1oyHeL KO e TN ST PNON TNG EVEPYELNG.

I'evikd, o1 vopor TG QUOIKIG 16YDOVY PHE TN HOPQPT] TOV TOVG Eé-
POVLLE GTO AOPAVELOK(E GCVGTIOTA AVAPOPAS.
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ITAPAAEIT'MA 5.3

To chomua X° kiveiton pe toydtnra u g mpog 10 X. 'Eva cdpa kveltor pe toayvmto v 610 X’
(0%.5.17). ITowx glvar 1 TorOTNTA D TOL GOUATOG MG TPOG TO X5

Anéavtnon : y

Q¢ mpog T0 T GOUEMVO, LLE TOV LETACYT|LLO-
Tiopd tov Foaldoiov o oyder v=v' +u. v
Metatpémovtog T oxéon avt 6€ aAyefpikn
Oa &yovpe v =0 +u.

I[TAPAAEIT'MA 5.4

210 TPONYOVUEVO TOPAdelypo og vmo- u
0écovpe 0TI M v’ givon avtiBeng Popdg Kol OTL
ol To GAAe  oTOlgElo  Topapévovy  1d1a
(0%.5.18). ow ivor Tdpa M TOOTNTO TOV GO- o
LLOTOG MG TPOG TO X5

Amavinon :
ZOUQOVE LE TOV PETACYNUOTIONO Tov "ot~ ’ x
7’»(1{01) Oa 162(1381 v=v +uko aryeBpikd Oa ¥y, 518
EYOVUE D=0V —U .
ITAPAAEITMA 5.5
Noa Bpebel n ToydTNTO TOL COUATOS MG : _

POG T0 X av 1 v el pia toyoio dievbovvon v
hvo oto eninedo x'O'y' Onmg oto oynua 5.19. \

Amavinon :

SOUQOVE, [LE TOV UETACYNUOTICHO Tov [oAt- 0

Aciov M ToyxOTNTO PE TNV OToio KIVEITOL TO X
ohpo g mpog 10 X 0o eivar v =V +uka Iy. 5.19

ahyeBpixd xovpe v =AU —u’ .

5-7 XYXTHMA ANAOOPAX KENTPOY MAZAX

Xe meputdoelg Omov M opun dtatnpeitar, M EEAPUOYN TNG OPYNG
dlTPNoNG TG OPUNG Hmopel vo amhovoTeEVTEL e TN (PN OLLOTOinoT TG EVv-
vol0G Tov KEVTPOL Halagc.

2T0 TTPOTNYOVLEVO KEPAALO LANCOLE Y1t TO KEVTPO HALOG EVOG GMLLOTOG.
Edd Ba iincovupie yio 10 KEVTpo HAlog evOg GUGTILOTOS COUATMY.
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MoV Ppiokerar To kKévrpo palac;

Av 10 ocboTnuo amoteAeital amd Eva apBd COUATOV TOAD KPOV
dlotdoewv pe pnaleg my, my ... AV X;, ¥, zi €lvol 01 GUVTETOYUEVEG TOV G-
LOTOG m; , TO KEVIPO UALOG TOV GUGTAUATOG EIVOL GTO ONUEIO e GUVTETAYE-
VEG

_mx +m,x, +...... +m,x, _ z mx, 2 m.Xx;

Xem =
m +m, +..+m Zml. M

— E miy i - miZi
Vom = Ko z

M o M
omov M 1 cvvolkn pdlo Tov GLGTAUATOC.

INa éva cbotua V0 GOUATOV UKPOV JUCTAGE®Y, TOL UTOPOVV VO
BempnBovv vAIKE onpeio, 1 0Eom Tov KéEvpov pdlog Bpioketal amd ™ oxéon

mx, +m,x
x =17 272

cm

m;, +m,

OTOL X; KoL X, ot Béoelg TV 000 paldv 6' évo GOOTNLO GUVTIETAYUEVOV TTOL GOV
a&ova tov X &get v gvbeia mov TepvaeL ammd Ta duo VAKA onpeia (oy.5.20).

H xivnon tov kévrpov palaog

O devtepoc vopog tov Newton yio £vo cOGTNUO COUATOV €YEL TN
Hoper

2F,; =Ma,, = ap
dt

onov ZF 10 dravuopatikd dOpocpa tov eEOTEPIKAOV SVVALE®Y GTO G-
omuo, M n palo Tov GLGTANNTOG, Oy M ETTAXLVOT TOL KEVIPOL UAL0GC
TOL GUGTNLOTOG KOL P 1) OPLT] TOV GLGTNLLOTOG.

ANAaod1 10 KEVTPO PALES TOV CVGTHNATOG KIVELTAL 6V £Va VTTO-
0eTikd v k6 onueio palog iong pe T ovvolkl palo Tov GLVOTNHATOG
av Ozopiocovpe o6t Oheg ov efoTepikéc duvapelg mov dEyETOL TO
o06TN1A A6KOVVTOL 6° GVTO.

Ew. 5.6 Ta Opovopoto kwvovviar pe Amd 1o delTEPO VOUO TPOKLTTEL OTL OV TO OCLOTNHA &ivol
Tétol0 pémo. Mote 1o KEVIpo RALAS oveuévo (ZF=0) n oppf Tov cuotiuoTog Srtnpeitol otadepn Kol To

Tovg vo akohovBel v Tpoywt mov Ba
axolovBovoe Kot av dev gixe ekpayei To

TUPOTEYVILLOL.

KEVTPO UALOG TOL GLGTAATOG KIVEITOL e oTadEpT| TAXOTNTA.
Epécov 10 kévipo pAloc TOL GLOTAUOTOS O©E OLTEG TIG

TEPWTAOCELC Kveltarl e otabepn tayhtnto, £vo GUCTNHA OVOPOPAS O TPOG
T0 omoio 1o kévipo pdlog eival akivnto givorl éva adpavelokd cvoTnuo. Avtd
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T0 ovoTNUO avapopdg Ba o ovoudlovpe 6VGTNHA AVEQOPAS TOV KEVTPOL
paiog.

Av ylo ™V OVTIHETONION €VOG TPOPANUATOC GTO Oomoio M opun
dtatnpeitat emMAEEOVE MG GVOTNLA OVOPOPES TO GVGTNLLO TOV KEVTPOL HAL0g
TO TTPOPANUA aTAOTOEITOL ONUOVTIKE. Q¢ TPOG VTO TO CVLGTNUN TO KEVTPO
nélog etvor aKivnTo Kot 11 GUVOALKT 0PN TOV CLGTHUATOC UNOEV.

ITAPAAEITMA 5.6

Ot ovvtetaypéveg kadevog amd tpio cdporto sivar (1,0) , (3,0) xou ¥ (m)
(2,5) (oyx. 5.21). Or paleg tov copdtov gival 2m, 2m kol 4m avtictoyo. No
mpocdlopiotei 1 B€om Tov KEVTIPOL LALEG TOV GLGTHLOTOG LY A @

Amavrnon : 2m

me 2’71X1+2’71X2+4’11X3_2D|+2[3+4[2m_ﬁm
2+ 2m + 4m 8

Smy, _20+20+43 _ 20
= = 8 m—?m 25m

Apa 1o kévtpo pdlog K Bpioketar o 6éon (2, 2,5).

ITAPAAEITMA 5.7

BMua BaiAieton pe apytkn toxhtnta vy Vo Yovia ¢ o¢ Tpog opilovTio eninedo. Yo v emidpaon
Tov Papovg tov T0 PAUE Ba exteAécel mopafoAiikn Tpoyld kal B emioTpéyel 010 OPLlOVTIO EMIMESO
(0%.5.220). To PAnua oe kdmolo onueio TG TPOYLAG TOL ekpryvutal Kot yopiletar e 600 Bpavouata
(0%.5.22B). Tr kivnon Ba Kdvel To KEVTPO PHAlHG TOL GLOTHATOG TOV BpavoUdTOV;

() ®
Ty 5.22
Amavinon :

H ocvvictapévn dbvaun oto chotnua tov Bpavspdtev dniadn to dtvuouatikd afpotoua tov Pa-
paOV ToVG givon 1d1a e To cVVOAKO Papog Tov PAqpatoc. H ddvaun Aoutdv mov aokeitanl 6to kévipo udlog
TOL GLOTHUATOG ivarl 1O TPV Kot PETA TNV £KpNEN, O0mdTE TO KEVTPO HALOG TOV GLGTAUATOS Bal dlaypayel
v 1010 Tpoy1d wov Ba diéypape Kot av dev glye yivel n €kpnén
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I[TAPAAEITMA 5.8

Kpataue 8o pikpéc avtifeto popticpéveg ceaipeg akivnteg oe andotaon / = 0,5 m ) pia and mv
GAn kor ot cvvExel TG aprvovpe ehedbepeg va kvnBovv. Ot opaipeg éxovv pales m, =0,001kg o
m, = 0,002 kg kon poptia. ¢ Ko — g avtictoyo. Av 6TIG 6Qaipeg dev aoKovVTOL GALES duVApELS ekTOG amd
TIg peto&d tovg aAAnAemdpdocels  va Ppebel oe moéom omdotaon amd v apywkn OBéon g m, Oa
cuvavtnfovv ot dVo ceaipec.

Amdvinon :
Emiéyovpue oav 6OoTNUO GUVTETAYUEVOV y y
avtd Tov omoiov M apyn TavTileTOnl PE TNV ap- - x R
xwkn Béon g m; kor o afovag TV X HE TN DXEED SEPERE > . ¢ .'
dibkevtpo Tov dvo ceopodv (oy. 5.23). H ap- e [ e N x| x
xikn 0éon g m, eivar oto x; =0 ko avt
™mg m, oto X, =1. Iy. 523
To kévtpo pélag tov 600 copdtwv Bpioketal oe 0p1lovTIO ATOGTOCT A0 TNV 0Py TOV aEOVOV
m,x, + m,x
x,, = 272 =033 m
m, +m,

Apyikd to cdpoto givor akivnto dpa Kot to k€vipo paloc toug ivor axivnro.

H ocvvictopévn tov duvapemy oto cOoTpa elval undév, apa 1 opun ToL TPETEL Vo ST PEiTOL Kot
T0 KEVTPO UALag va Stotnpel TNV apylkn Tov KIVNTIKY KOTAGTAoT ONAadn va Topapuével akivnto 6” OAN ™
dtapkela g kivnong tov oeatpav. Ot ceaipeg Bo cuvavinBovv Tdve o1o KéEvipo Palag Tovg, dOnAadn o€
andéotaon 0,33 m and Vv apykn B€on g my.

5-8 IIPOQOHXH TOY IIYPAYAOY

H mpombnon tev mupadrov otpiletor oty apyn Stpnong tng opuns.

O mOpavAOG Kaiel To KOO Tov apyikd Bpickoviol péoa Tov Kot
ekto&evel ta kowoaéplo Tpog To miow. Ta Kavcaépla dEyovior pio dvvaun
omd TOV TUPUVAO Kol AGKOVV avTicTolyd pia avtifetn duvaun ¢’ avtdv mov
OTOTEAEL KOL TNV TPOMGCTIKT SVVALT TOL TUPADLAOV.

Ag vmoBécovpe Ot eEgtdlovpe vav TOPALAO TOL KiveiTan 6TO Old-
otnua (Lokpld amd KaOe faputikn EAEN).

®a gpappocovpe v AAO ©¢ TPoc T0 cHOTNUA OVUPOPES TOL Ké-
vipov pdlag. Eedoov dev ackovvior eEmtepikég duvdpelg 1o kévipo pdlog
(épa kol TO COGTNUA AVAPOPAS LAG) € Bol LETARAAAEL TV KIVNTIKY| TOL KOTA-
otaor, aveEapnta pe omoladNToTe HeTABOA] cLpPel oTNV KIVNTIKN KOTA-
oTAOY TOV TUNUATOV Tov amaptilovv to cvotnuo. Exiiéyovue tov déova x
wote va, Tovtiletor pe ™ drevbuvon kivnong Tov TuPavAOV.
Ew. 5.7 O mopovrog mpowbsiton extocevo- O mHpawrog Koo ypovikn otryun £xet palo M + dm o pndevikn
VIO TPOG T THOM KAVGREQL. ToOTNTO OC TPOG TO GVOTNUA AvaPOPas mov emAéEape. O mHpavrog, oe éva
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TOAD HIKPO YPpOVIKO SldoTnie df, eKTOEEVEL TPOG TO, TOW L0 TOGOTNTO, KO-
coepiov dm PE ToOTNTO U ®G TPOG TO KEVIPO UAlag. O mopavAiog Tdpo £xEl
avénoet Ty Tay T ToV 68 oxéon pe Tpwv katd dv ko 1 pala tov £xel elat-
t00el Katd dm. Q¢ mpog 10 KEVTPo Palag Tov cLoTHHOTOS Kiveital pe dv Tpog
To pmpootd. (Xy. 5.24).

Xy. 5.24

E@ocov to cvotnua gival povopévo epoappolovpe Ty apyn dtotnpn-
OMG TNG OPUNG HE TIC TOYVTITEG VO OVOPEPOVTOL OAEG GTO GUGTILLO OVOPOPAS
TOV KEVTpOL Haloag.
Prow =P pers apa 0=-dmu+ Mdu

B&LoVUE TOPO VAL VTOAOYIGOVLLE TIV TPOMGTIKT] SVVOLLT TTOV SEXETAL O TOPALAOG .

Ao Vv tehevToin £EICMOT TPOKVITTEL

Mdu =dmu
Kol M d—U =u d_m
dt dt
, dm
onAadn Ma=u—-
dt
KOl TEMKQ F=u d_m
dt

dm
Omov o 0 pLOUOG pe Tov omoio exToELHOVTAL TOL KOVGOEPLE TOV TUPGAHAOV.
t

5-9  OAINOMENO DOPPLER

Edv xabopacte axivntor oty amofdadpa evog otabpod v dpa mwov
TANG1ALEL Eva TPEVO KIVOOUEVO [E oTafEPT] TOYVTNTO, OKOVUE TOV X0 TG GEL-
p1vog Tov 0&0TEPO (LEYOADTEPTG GLYVOTNTAG), ATO O,TL OTOV TO TPEVO GTOO-
KpOVETOL OO ERAC, APOV LOG EYEL TPOCTEPACEL.

H ocuvyvétta tov fxov mov avtihapPdavetor o unyovoonyog eivol ¢’
OAN 1 Obpketla TG Kivnong otabepr|. H cuyvdtnta tov fyov mov aviihapPa-
VOLOOTE OTOV TO TPEVO LAG TANGLALEL elval peyoddTeEPN GO LTV TOL AVTL-
AapPavetal o pnyovodnyoc. AvtiBeta 1 cuyvoTNTO TOL NYOL TOL CVTIAGUPa-
VOpOoTE OTAV TO TPEVO AMOOKPUVETAL Elval LUKPOTEPT OTd OVTNHV TOL AVTL-
AapPavetal o pnyavodnyodc.

H ovyvétnta mov aviiopfaveron o mopampnrtis dgv givon idw pe
QUTIV TOV EKTEPTEL pia TNy 0TaV 0 TOPATNPNTIS Kot 1) 7Tyi] Ppickovral o€

oyeTiKn Kiviion petaéd tovg. To parvépevo avtd Aéyeton parvopevo Doppler.
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Ty 5.25

Xy 5.26

o>

>

AxivnTn YN - axivtog mapaTnpTIg

Mia axivntn ©¢ Tpog T0 pécov d1adoong (aépag) Tnyn S Tov EKTEUTEL
o ovyvotntag fg dnpovpyel yopm G €va GEAPIKO MNYNTIKO KOUA OV
S1a8ideTon pe toyvTa . Ioyder fi =U/A 6mov 4 t0 pAKOg KOpATOG TOL
NYOL OV EKTEUTEL M TNYN. XTO OO 5.25 PAEmovpe €vo GTIYMOTLTO TOV
KOHOTOG. Ol OUOKEVTPEG TEPLPEPELES TOPIGTAVOLY TO OLOO0YIKA UEYIGTO TOV
KOpatog Yo pio dedopévn oTiyHn Kol am€yovv HETaED TOug éva UNKOG
kopotog 4. ‘Evag mapatnpntig A mov givan exiong akivntog @g mpog Tov aépa
UETPOVTOG TO UEYIOTO OV QTAVOLV G’ OUTOV GTN UOVAdO TOL YPOVOL
vrohoyilel T ovyvotTa Tov fYov f, Ommg T avtikapPdavetor avtdg. Opmg
000 PEYIOTO TOPAYEL 1| TNYN OTN HOVAdO TOL ¥pOVoL TOGA TAAL GTH HovEda
OV YPOVOL PTAVOLV GTOV TapaTnPNT, dpo. f, = fg =U/A.

AKiviTn YN - KIVOOPEVOS TOPATN PTG

O mapatnpntg A TANc1dlel TPOg TNV aKiviT NYNTIKN TNYN LE ToyL-
™o v (o). 5.26). TOpo 6TOV TOPATNPNTH PTAVOLY TEPIGGOTEPA, LEYIOTO GTN
povada Tov ypdévov and 6ca Tapdyel otov 1610 ypdvo n mnyn. H taydtta pe
v omoio SwdideTor o Nxog g mpog Tov mapatnpnt Oa eivan U +U, . H

; , , , v+u,
cvyvomTa mov avthapPaverat o TapatnpnTig Oa eivar f, = N
v ()
Av 0écovpe 6mov A = — mpoxvmtel f, = 4

fs v/ fs

U+U
KOl TEAMKG fi= 4 fs

v

O mapatnpnTg aKovEL Y0 UeYOANTEPNC cLYVOTNTOS (0£0TEPO) Od QT TTOV
TopAyEL M| TNYA.

AV 0 TOPOTNPNTIG AMOUOKPVVETOL OO TNV aKivTn NYNTIKA TNy HE
TAYOTNTA D, OTN LOVASH TOL YPOVOL GTOV TOPATNPNTH PTAVOLV AYOTEPQ LLE-
YloTa O7tO QLTA TOL TOPAYEL 1 YT oTOV 1610 YPOVO Kot 1 GVYVOTNTA oV Ot
avtihapupdaveral Oa gival

fa= 2 Ss
v
O mapatnpnTig aKovEL Y0 HKPOTEPTG cLYVOTNTAS (Baphtepo) amd avT TOV
TopAYEL M| TNYA.

Xuvoyilovtag Tig 000 TEPIMTMOGELS KATAATYOVLE OTN OYEN

(0= V)
fa= 0  fs
O6mov 10 (+) 1oyvEL 6TV 0 TOPATNPNTNG TANGLALEL TPOG TNV TNYN Kot 0 (-)
OTOV OMOPOKPOVETOL OTO QVTY.
Kwvodpevn nyn - axivnrog mapatnpntc
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YroBétovpe Tdpa OTL 1| TNYN KIVEITAL 100TOYDG PE TOAYXVTNTO Vs TAN-
cdlovtog tov axivnto Tapatnpnt (oy. 5.27). H taydtmra pe v omoia dtadi-
OETOL 0 MYOG WG TTPOg ToV aépa Ba givarl TaAL v yloti 1 TaydTNTA S1dd00Ng EVOG
KOpoTog e€aptdtan Povo amd 1o pEcov 61adoong. To unkog KOUATOG TOL PTA-
VEL GTOV TTOPATNPNTY WKPAiveL yaTi n Tyn okolovbel Ta KOPOTH UE OmOTE-
Aeopo To péEYIoTa Vo TANclalovy peta&d Tovud.

O moapatnpng A avTIAoUPAVETOL MG UNKOG KOUOTOG TNV OOGTOOT)
HETA&D 500 JUdOYIKAOV HEYIOT®V TOL PTAVOLY G~ avTov. O ¥pdvog TOL UEGO-
AaBel avapeca oty ekmounn 600 peyiotmv givor pia mepiodog (7). Av
OTLYUN ¢ M TNYN EKTEUTEL Eval PEYIoTO TN oTiyun (+7 10 péyioto Ba Exel min- 2 A
oldoel Tov TapatnpnT Katd 4 oAAd ko  Tyn Ba Tov éxel TANCLdoEL Katd e
U T . Tote exméuneton and v mnyn 1o endpevo péyioto. H amdotaon ava- e

peoa oto §bo dwdoywd péyota eivar A —U.T. Avt v amdotaon .
avTIAOUPAVETOL MG UAKOG KOLOTOG O TOPOTIPTTHG.

v v U—-U
Enopévag Ay =A-0T 1 A, =———*= s
) ’ S /s Ty 5.27
v v
Oumg f,=—=
A, U-U,
/s

v
Ko TEMKG, fi= B

oNAadn 1 ovuxvOTNTA OV OVTIAOUPAVETOL O TAPUTNPNTAG Eivol HeyaAldTEPT
omd QVTNV TOV EKTEUTEL 1) TNYT).

2V TEPInT™O OV 1 TNYT OMOUUKPOVETOL OTO TOV TTOPOTIPNTN LE GTO-
Bepn| ToOTTOL Vs (O). S5.28), TO PUNKOG KOWUOTOG TTOV PTAVEL GTOV TOPATNPNTH
av&averar katd Tov 6po U T . EmaverapBavovtog Tov Tponyodievo GUALOYIGHO

Ew. 5.8 Mio anyn moapdyst kv-

, , _ v HoTo OTNV EMPAvVEIN VYPOD Kot
KaTOAfyOVpE OTN GYEaN f 4~ U N TOVTOYPOVA KIVEITAL.
N

amd TV omoio PaiveTal OTL 1] GLYVOTITO, TOL NYOL TOL OVTIACUBAVETOL O TOPOTT-
PTG tfvon PKPOTEPT) OO T GLYVOTNTO, TOL NYOL OV EKTEUTEL 1] TYT.

2uvBETovTag TIg OV0 TEPMTMOELS Kivnomng g YIS o€ Uia oxEom €YOvpe

fA = %Efs
+Uq

’ _ . ’ , ’ , ’ v Al
OToL TO ( ) 16)(081, om\f n mynq TAnowalel tov mapotnpnt kol to (+) o6tav s 4
QTOLLOKPOVETAL 0T QVTOV. S

T

Edv xwvobvron 1660 1 Iyn 660 kol 0 TopaTnPNING 0€ GYECN UE TO :
HEGOV d1adooTg TOTE 1 GYXECT OV OIVEL TNV GLYVOTNTA TOL AVTIAAUPAVETOL O VA
mopatnpNTNg elval A

tU
[ =E—H Ty 528
Fuq

O mopompnTic OKOVEL 1Y0 HE OLYVOTNTO MNEYOAVTEPY] Omd TN
ouyvotnTe TNe TYMNS Otov M pPETOED TOUG OMOOTOGY] MELAOVETOL KOU ME
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ouyvotnNTe, KpOTEPN OT0 TN ovYveTNTO TG NS OTOV N OTOGTUCT] TOVG
NEYUADVEL

To eawvduevo Doppler 1oyvetl yioo kdBe popeng KOLOVOT aKOUN Kot
Y10 TO NAEKTPOUAYVNTIKG KOUATO, OTwg To Poc. To otvouevo Doppler divet
ootnTé amoteléopoTo LOVO OV Ol TNYEC TOV GMTOC 1 Ol TOPATNPNTES KIVOD-
VTOL UE TUYVTNTES GUYKPIGIEG LE TV TOYVTNTA TOV POTOC.

[Mopampmdvtog 10 emg oL ekMEPTEL £va AoTpo PAEmOLKE OTL TOL LK
KOUOTOG IOV EKTEUMOVTOL OO TOL OTOYEIDL TOL AGTPOL EIVOL OLOPOPOTTOMLEVO. OE
OYE0T LE TOL LNKT) KOLOTOC TTOV EKTEWTOLY Ta. 10100 oTotyeiar Tave ot I'm. Amo ™
dwpopomoinon  avt, woL oeegiieton oto  @awvopevo Doppler, Bydlovpe
GLUTEPAGLOTO Y10 TV ToOTTA LIE TNV OmoiaL KvelTon To Aotpo o€ oyéon pe I,

H oyéon mov meprypdopet to earvdpevo Doppler yio to ¢pog givor dta-
QOPETIKN amd LTV o1V omoia kotaAnEape Yo Tov yo. H dtagpopomoinon
opeidletal otV WO1UTEPHTNTO TOV PMTOC, TOV Bl TN LEAETNCOVLE EKTEVECTEPO
010 endpEVo Kepdiaro. Emtypappatikd avagépoovpe 0Tt 10 ¢ dev ypetaletal
Hécov yia va 610000l Kot 6Tt 1 TaryvTNTA 01400061G TOV £lval 1) 1d10 Y10 OACL TOL
GUOTHLLOTA OVOPOPAC.

H oaotuvopio sival €Qodlacpévn e GVOKEVEC PavTIAp OV EAEYYOLV
TIC TAYLTNTEG TV oynuatwv. To pavidp, akivnto wg Tpog To dpdLo, EKTEUTEL
€va NAEKTPOLLOYVITIKO KOO TO OO0 avaKAGTOL TAV® GTO S1EPYOUEVO OYMLLOL.
To kKo emoTPEPEL 6TO POVTAP e cLYVOTNTA EAAPPE OLOPOPETIKT LU0 KOL ™)
YN tov (To OYNUa) Kiveitar oe oy€on e Tov mopatnpnn (povtdp). And ™
S1apopd TG CLYVOTNTOC OVALEGO GTO KVLO TOV EKTELTETOL KOL OVTO TTOV ETL-
OTPEPEL 1] CVGKELT) VITOAOYILEL TNV TAXHTNTO TOV OYNUOTOC.

ITAPAAEII'MA 5.9

"Eva tpévo kiveitan 1cotaymg pe toyvtnta 50 m/s Kol YpnoUYLOTOLEL T GEUPIXTPO TOV, TOL EKTEUTEL
ouveymg Nxo ovyvotntag 400 Hz, coupmva pe to unyovodnyo tov. To tpévo mepvael amd otabud yopig va
otapatnogtl. Tt cuyvotnta avtilapfdavetol o axivntog otafudpyng kabmg To Tpévo TANcLalel Kot Tt ouyvo-
T kaBdg to Tpévo amopakpviveTal. O Nyog d10dideTan oTov 0€pa pe TayvTnTo 343 Mm/s.

Anavnon :

H cvyvomta tov yov mov avtiiapupdveral o otadudpyne, 6tav to tpévo TANcdlel To otabud eivar

f _ v
A4~ N
, . , , Lo v
Ko OTOV TO TPEVO QTOUOKPVVETOL OLTTO TO G‘ca@uo f 4= s
+U
S

Apa g =g 343mls 00 Hz = 468 Hz
PB43m/s—=50m/s

Ko fi=B 343m/s 00Hz =349 Hz
P43m/s+50m/s
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ITAPAAEIT'MA 5.10

"Eva meputodikd mov kveiton pe toyvtnto 140 km/h exméumel pe ) oepiva Tov Y0 cLyvOTNTOGC
500Hz. Tlowo ocvyvotnTo 0KOVEL 0ONYOC CLTOKIVATOL TOL Kveitar otov 100 Opouo, avtifeto pe to
nePmoMKo pe toyvtnto 110 km/h,

o) 0tav TANGLALEL OTO TEPIMOALKO Kot

B) 6tav amopakpHveTar amd avTo;

H taydmto tov Nyov otov aépa eivan 343 m/s.

Anévtnon :

140 km/h =39,9 m/s
110 km/h = 30,6 m/s

+U
Ooo ta oyAuote TAnctdlovv 1o évato Ao f, = % Efs

Aoy 7 _[B43m/s+30,6m/s
P 4T B43m s —399m/s

-V
Orav ta oxnuate aropokpdvovrar petald tovg f, = % %/S
+0U s

Aoy 7 _[B43m/s—-30,6m/s
P AT B43m /s +399m/s

%00 Hz =6163 Hz

%OO Hz =408 Hz

XYNOYH

Kotd ) dudpkela oG Kpovong 1 opur TV GOUATOV TOL GUYKPOVOVTIOL Lot peitat.

Avéloya pe Tig 51EVOVVOELS TOV TOYVTHTOV TOV COUATOV TOV GLYKPOVOVTOL Ol KPOVGELS LUKPIVOVTOL MG
KEVTPIKES, EKKEVTPEG KOL TAAYLES.

2V €EMIGTIKI] KPOVGT 1) KWVITIKNY EVEPYELDL TOV GLGTNUOTOS SATNPEITAL. ZTNV GVEAUGTIKY] KPoOoN UEPOG
NG KWINTIKNG EVEPYELOG TOV GUOTNLOTOC LETATPETETAL GE HEPUOTNTO.

AdpaveloKkd cvoTNpaTe 0VopAalovTal To GUGTNOTO OVAPOPAS T OTToio IGYVEL O VOHOG TNG OdPAVELOG TOV
Newton.

‘Eva cuotnua avopopds Tov Kiveital pe otadepn) TaydTNTo 08 OYE0T HE VO AOPAVELOKO GUOTNLO Eivar Kot
aVTO AdOPAVELOKO.

Ta cvotpata avaeopds ota oroio dev 1oyxveL 0 VOpog TS adpdvelag tov Newton ovopdlovtol pn adpa-
VEWUK( GUGTILATO.
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‘Eva cvotnuo avopopds mTov KIVEITOL e EMTAYLVOT GE 0Y€0m LE Eva, AOPOVEIOKO CUGTNO Elval PN adpo-
VELOKO GUGTNLOL.

‘Eva cbotpa avagopds X Kiveital 1cotay®g pe tayhtnta u o¢ Tpog GAA0 cuoTnua avapopds . H 8éom, n
TOOTNTA, 1] EXTAYVVOT EVOG COUATOC, KAOMG Kl 1 SOVOLUTN TOV SEYETOL TO COWN OT®G YIVOVTOL OVTIANTTEG
amd TOPATNPNTN 7OV €IVOL AKIVITOG OTO X G GYEOMN LE QVTEG TOV AVTIAAUPAVETOL TOPATNPNTNG OKIVITOG
610 X’ divovtal amd ToVg PETAGYNLATIoRoVS Tov [alhaiov :

x=x"+ut U, =U. +u, a=a

y=y tut v, =0, tu, F=F

To kévrpo naag Vg GLOTNNATOS CONATOV EYEL CUVTETOYLEVEG

x, = Eﬁn;ixi y, = Eﬁn;iyi z = ]Zizi

Av éva o0oTNUA COUATOV Elval LOVOUEVO TO KEVTIPO PAC0G TOL Kiveital pe otabepn ToyvTnTo.

‘Eva cbotnpo avagopdc ™G Tpog To 0010 To KEVIPO HALaS CUGTNHOTOS COUATOV Eival akivinTo ovoudleTol
GVOTNIO AVOPOPAES TOV KEVTPOU NALeS. AV TO GUGTNLO TOV COUATOV EIVOL LOVOUEVO TO GUGTILLOL 0VOPO-
PAg Tov KEVTPOL HAlag eivol adpOVEINKO GUGTN L.

H ntpomotiki d0vaun £vég mopaviov divetol amd T oyéon

F :ud_m
dt

OTOV U M TOYVTINTA LE TNV ONOIl0l EKTEUTOVTIOL TO KAVGUEPLY MG TPOG TOV TUPOVAO Ko dm/dto pvOuode
EKTTOUTNG TOV KOVGAEPT®V.

®uvépevo Doppler Aéyetar To eavopevo Katd to omoio £vog mapatnpentig avTAapPaveTor cuyvoTnTo
OLOLPOPETIKY GO CLTIV TOL EKTEUTTEL LULOL TNYT) KOUATOG AOY® TNG GYETIKNG Kivong HeTa&d Toug.

Edv xtvobvtor 1660 1 mnyn 660 Kal 0 TapoTPNTAG OE GYECT LE TO LEGOV OO0 G 1| CLYVOTNTO TOV AVTL-

AapPavetor o TopaTnpnING Eivon
U
f 4= % %fs
+ Uy

Otav peidvetor n omdeTacn TNyNG - TOPATNPNTH 1| CLYVOTNTO TOV OKOVEL O TOPATNPNTNG Elval LeyaADTEPT
OO QLTIV TOV EKTEUTEL 1] TNYN, EVO OTOV QVEAVETOL 1] LETAED TOVE OITOGTOCT 1] TAPOTPOVLEVT] GUYVOTITA
glvol LIKpOTEPT TG EKTEUTOUEVNC.
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APAYXTHPIOTHTEX
Kpovon coapdv

®a yperooteite €51 1d1eg pmiMeg ko Eva Aokt - 00My6 (Umopeite va
YPNOLOTOUCETE KO £VOL OYOAKO YAPAKA LLE AOVKL).

TomoBetnote TIg MEVTE Pmideg 6TO AOVKL —001Y0, TN M dimho otV
AN, oote va gpdntovtal. Pi&te v éxtn pmiho pe eopa, onwg dei-
YVEL TO oynua 5.29. Oa deite 6TL N pmilio wov piate axwvnTomolEiTol
UETA TNV KpohoT Kot OTL 1) TEAELTALN GT GEPA OO TIG AKIVITEG EKTO-
Eevetar. [lmg e&nyeitor avtd mov eidarte;

Ext6&gvon «ropavrov»

Oa ypelaoteite : pia TpOUTA TOdNAGTOL e GOANVE, pid BEAOvVa TpO-
UTOG, GOV OUTEC TTOV PNCLLOTOLOVUE Y10 VO POVCKAOGOVE TIG UTA-
AEG, VO TAOGTIKO UTOVKAAL TOV ATPOL OO AVOVKTIKO, £V PEAAD,
€va AETTO TPLTAVL.

Avoitte (o TpOTa 6TO EEAAO LLE TO TPVLTAVL, TETONG OOLE-
TPOL MOTE VO TEPVAEL 1 BEAOVO, TNG TPOUTAG Kot Vo, cenvevel. Tepi-
OTE TO UTOVKAAL KATO TO €va TETAPTO UE VEPO, KAEIOTE TO LE TOV
(QEALO KOl GUVOESTE TO e TNV TPOUTO. OTTG 6To oynpa 5.30. Apyiote
va Tpountdpete. O peAlog ypryopa Ba extivaybel Tpog Ta KATW, VD
TO UmOVKAA Bo ekTOEEVTEL TTPOG TOL TAV®.

Kévte 10 meipapo o avoyytd ympo, pokpid amd Kripta Ko
koA®ow g AEH. Tnv dpa wov Tpopndpete KpaTnoTe o 0ndoTooN
0oQuAEiaG.

®avopevo Doppler

Oa ypelooteite : Eva TOOMAATO U0, GPLPTYTPW, KaL.... EVO PIAO GOC.

Zntote amd TO PIA0 GOC VO TEPACEL OO UTPOCTA GG 00M-
YOVTOG apyd to modnAato kol oeupilovtag cuvéyela. [lapatnpeite
Koo LETAPOAN GTN GLYVOTNTO TOV TYOV;

ZntoTe TOPO 0o TO iAo cag va eravardpet To 1010 0dNyd-
vtog 000 pmopel mo ypryopa. Iapatnpeite topa kdmowo avéopeimon
ot ovyvotnta tov Myov; ITod opeileTon M dapopd avapeca oTnv
TPMTI TOPUTHPNOT] KoL Tr) OEVTEP;

Ew. 5.9 ITolo evdiagépov to pavopevo Doppler!
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EPQTHXEIX

Kpovoeig

5.1

5.2

53

54

5.5

5.6

5.7

5.8

Mmropel éva oo va, el KIVITIKT EvEPYELN YOPIG va XL opun;
Mmnopel éva 6OOTNHO COUATOV Vo €XEL KVNTIKN evépyeln Yopic va
Exel oppn;

ZOUTANPDOOTE T KEVAL:

AVo opaipeg pe pdlec my=2 kg ko my=3 kg, mov Kivovvtol o€ avtife-
TEG KATELOVVOEIG KOl GLYKPOLOVTHL TAOCTIKA, £YOVV TPV TN OV-
YKPOLGN TOVG TOYVTNTEG 1=3 m/s Kol v,=3 m/s. H opun ¢ mpdTNg
oQaipag TPV TN GVYKPOVon EXEL UETPO .....kg m/s Kl TG OeDTEPNC
voee. kg m/s. H opun 100 0LOTAROTOC TOV 000 GOALPOV TPV TNV
Kpovon £xel LETPO ........ kg m/s xon petd v kpovon ...... kg m/s.

[To1o amod to mopokdto peyédn dwotnpeiton o€ kdbe Kpovon;
o) H vt evépyeto Tov GuGTHLOTOG.
B) H pmyovicn tov evépyeia.

Y) H oppn tov.
EmiéEre to cwoto.

Koatd v ehaotikni kpovor 600 COPAToV
o) 1 OMKT) KIVITIKT] EVEPYELN TOV CLOTIUATOG TOPOLEVEL GTOOEPN.

B) 1N KWWITIKN EVEPYELD KABE GMOUATOC TAPAUEVEL oTAOEPT.
v) 1 KWWITIKY EVEPYELD TOV GLGTNLATOG ALEAVETOAL.
o) 1 KWWITIKN EVEPYELD TOL GUGTILOTOG LEIDVETAL.

EniiéEte ) oot mpdTao.

Kotd v mhaotiki kpovon d00 GCOUAT®V 1 UNYOVIKY] EVEPYELD TOV

GUGTNLOTOG

o) Tapopével otobepn.
B) av&averat.

Y) UELDVETOL.

EmiéEte to cmoto.

Avo opaipeg iomv paldv Kivodvtal Tave oty 10t evbeia Kot kaTd
v S0 popd pe taydneg U, =10 m/s o U, =20 m/s . Av petd
v kpovon N opaipa 1 el taydmra U, =16 m/s 1 cvunépacua
Bydaleton yio v kpovon; Elvar ehactikiy 1 oy

M opaipo A GLYKPOVETOL UETOTIKG KOU EAOCTIKG HE axivin
oeaipa B, iong ualog. H taydmta g opaipog A petd v Kpovon

o) Oa etvat ion pe TV TovTNTO TOL ElXE TPV TNV KPOVOT).
B) Ba etvar avtiBetn TG TaXOTNTOG OV ElYE TPV TNV KPOVOT).
Y) Ba etvar ion pe v TovTNTO TOL B0l ATOKTHOEL TO coOua B.

o) Oa undeviotet.
EmiéEte ) cwot) mpdTaon.

IToteg amd T1g TPOTAGEIS TOL AKOAOVOOVV gival GOOTEC;
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5.9

o) YT HETOMKEG KPOVGELS OV0 GQAPMOV Ol TOYLTNTEG TOV
COUATOV TPV Kol LETA TNV KPoVGoT €Yovv TNV idta dtevbuvon).

B) Kotd v elaotiki] Kpovorn dV0 GOUATOV 1| UNYOVIKY EVEP-
YE0, TOL CLGTNLOTOG ST peital otabdep).

Y) Kotd v mhactikny kpovon 600 COUATOV 1) EVEPYELX TOV GL-
OTNHOTOG LETAPAAAETOL.

0) AV 1 LETOTIKY] KPOVGT] 000 GOUPAV e ioeg paleg etvar gha-

OTIKT], 01 GQAIPEG AVTOAAAGGOLV TAYVTNTEG.

Yopo palog m Kwveitar oplloviia e TovTNTO . TNV TOPEIN TOV G-
YKpoVETUL EMAGTIKG L KatakOpveo toiyo. H petafoir ommv opun
TOV oMUOTOG €xel uétpo: o) 0; PB) mo/2; v) mo; d) 2mo;

YVGTIHOTO AVOQPOPag

5.10

5.11

5.12

5.13

5.14

5.15

"Evag avBpomog mov eivorl axivntog Héco oe Tpévo To 0moio Kiveiton e

otofepn optlovTia TayLTNTO, PiYVEL KATOKOPLPX TPOG TA, VM VA, LUKPO
avtikeipevo. [eptypdyte ™V TPOYLA TOV COUATOS OTTMS TV avTIAapPBdve-
T 0 AvBpTOg TTOL TO £P1Ee Kot OTG TNV avtidapPdvetor évog akivitog
TopaTPNTAG TOL PpickeTon 6TO GTAOO.

Edv Bempnoovpe t I'm adpavelakd cOOTNO OO OO TO, TOPOKATED
GLGTHLOTA OVOPOPAS Eival emioTg adpaveloKd;

o) "Eva tpévo mov xveitar evBouypoppo opoid

B) ‘Evag odlokog mov meplotpépeton pe otabepn  yoviokn
TOYOTNTA YOP® O AEOVa TOV TEPVAEL OO TO KEVTPO TOV.

Y) "Evag aveluotipog mov kdvel eEhevbepn mtoon).

0) H Zehnqvn.

Adpoavelokd cOOTNIO OVOULALETOL TO GVOTN O AVAPOPES GTO 0010

o) éva ocdpo eaivetal axivnro.

B) 1 Kivnon Tov GOUATOG TEPLYPAPETUL LLE TOV TTLO OTAO TPOTO.

v) kéBe ocopo kwveiton pe otabepn ToydTNTO O OYXEON UE
OTOLOONTOTE AAO GUGTNLLO OVOPOPAC.

o) 1oYVEL 0 TPMTOC VOLOG TOL Newton.

EniléEte to cmoTo.

‘Eva tpévo xveitan pe tayvnta v. ‘Evag emPdang kiveitor amd to
TPMTO TPOG TO TEAELTALO POyOVL TOV TPEVOL UE TAYVTNTO U, OG TPOG
10 Tpévo. T taydTa £)XEL 0 EMPATNG ®G TPOS TO £G0LPOG;

ITholo A xwveitan pe toyvnTa u. Amd T0 poavtép Tov mAoiov yivetot
avTIANTTo dAAo mhoio (B) mov Kiveital wg TPog To TPATO e Ta\LTNTA
v, o€ KGOt dtevbuvon. Tlowo 1o pétpo ¢ TayvnTog Tov TAOiov B
WG TPOG TNV OKTN;

"Evag mopatnpnmg, axivntog 6To adpavelaKd cOoTNHO X, TopaTnpEl
ocopo palog m mov emrayvveTal. Amo adpavelokd GuoTNUe X OV Ki-
VEITOL MG TTPOG TO TPMTO LE TOYVTNTO U OEVTEPOG TOPATIPNTNG, AKIVN-
TOG WG TPOG T0 X, mapatnpel eniong to copa m. [a mow and Ta mo-
POKAT® PEYEOM GLUEOVODHV 01 5VO AdPAVEINKOT TOPUTNPNTEG:
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o) yw tn 0éom Tov cOpOTOC; P) Yo TNV TAXDTNTA TOV; Y) Yo TNV
EMTAYVVOT TOV; J) 7YoL TN SVVAUN TOV JEXETOL TO COWUN; €) Yo TNV
Oopun Tov; oT) Yo To pLOUS pE TOV omolo UETAPAAAETAL 1| OPUT] TOV;
{) 7yw TNV KWWNTIKN TOV EVEPYELD,

5.16  Av n opu] GLGTAUATOG COUATOV SLOTNPEITOL OG TPOG TO AOPAVELNKO
ocvoTnuo X, Ba drotnpeitorl Kol oG TPog KABe GALO adpavelaKd cv-
oTNUO; ALTIOAOYNOTE TV ATAVINGT GOC.

5.17  To obommue avagopdg Tov KEVIpov MHALOG — €VOG CLOTNHLOTOG
CONATOV givol TAVIO OdpaVEWNKO GVUOTNHO; AITIOAOYNOTE TNV
ondvTnon Coc.

5.18  H mpodbnon tov mupaviov otnpiletal
o) TNV apyn STNPNONG TNG EVEPYELNG.
B) GTO VOO OpAcNG — avTiOpOoNC.
Y) oTNV apyn SLTNPNONG TNG OPUNG.
) oTNV apyn SLTNPNONG TG GTPOPOPUNG.
Enilééte TI 00OTEC OMAVINGELC.

®avopevo Doppler

5.19 Xt oyéoelg mov meptypdpovy to @awvouevo Doppler ot taydtnteg
avaQEPOVTIL
o) GTO GUOTNLA OVOQOPAG TNG TNYNC.
B) GTO GUOTNLA OVOQOPES TOV TOPATPNTT.
v) GTO GUOTNLA AVOPOPES TOL HEGOL 01d.000MG.
Eniiééte to cmoTo.

520 Zto oynua 5.31 1o yphupa IT avaeépetor ce o myn opLOVIKOD
Nyov ka1 10 ypauua A otov mapatnpnti. No cvykpivete oe Kabe
MEPIMTO®ON TN OLYVOTNTO TOL MYOL 7oL  AVTIAGUPAVETOL O
TOPATNPNTNG LE T1 GLYVOTNTO TOV YOV TOV EKTEUTEL 1] TTNYY).

a) 8)

1 A I A
P) €)
I A I A
Y) o1)
In A I A
Xy. 5.31

5.21  "Eva tpévo xoatevBivetar Tpog To0veL 10 omoilo Ppioketal 6 KATOKO-
pveo PBpayo kot ekméumel Nxo. O YOC MOV EKTEUTETOL GO TO TPEVO
avakAdTot oto Bpdyo.
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o) O unyovodnyog Tov TPEVOL GKOVEL TOV NYO TOL TPOEPYETOL
oo avaKAooT HE cuyvOTNTO UEYOADTEPT KPOTEPN M| oM HE
TN GLYVOTNTO TOL YOV TOV EKTEUTEL TO TPEVO;

B) "Evag mapatnpntig mov Ppioketor petald tov TpEvou Kot Tov
EUTOSIOV OKOVEL TOV MYO TOL TPOEPYETOAL OO TO TPEVO Kol
TOV Y0 OV QTAvEL Ao ovikAacon. Ot cuyvotnTeg TV dHo
NY®V 6Twg Tovg avtiloufaveton givor ioeg; Av oy, molog omd
TOVG NYOVG OV AKOVEL EYEL LEYOADTEPT CLYVOTNTO,

Y) ‘Evag mopoatnpntig mov Ppioketar Kovtd oTig YPOUUEG Kol
o oamd TO TPEVO OKOLEL KOL ovTOg ovo Myovs. Ot
GLYVOTNTESG TV dVO MYV TOL AKOVEL Eivan ioeg; Av Oyl, TO10G
0tO TOLG YOVG EXEL LEYOADTEPT] GLYVOTNTO,

AYXKHXEIX

Kpoveseig

5.22

5.23

5.24

5.25

BAqua paloc m=0,4 kg kwveitar opullovtia pe toydtnra 0,=400 m/s. To
PAquo. oty mopeia Tov cuvavtagl copo palog M=2 kg mov Nrav
akivnto og opildvtio emimedo, To domepva Kot Pyaivel pe tayvTnTo
0,=300 m/s. O cuvteleoc Tp1P1g oricOnong tov copotoc M, pe 10
opovtio eminedo sivan 0,5. Na vroroyioete:

o) TNV TOYVTNTO TOL COUATOS M, auécme LeTd TV Kpovion.
B) TN UNYOVIKT EVEPYELD TTOL Y AOTKE KT TNV Kpovon.

v) T0 O1doTna ToL Ba davvceL To M PEYPL VO CTALOTIOEL.
Aivetar g=10 m/s™

[Am: 20 m/s, 13.600 J, 40 m |

Yopa palag m mov Kiveiton pe toyvtnTe v=12 m/s cLYKPOVETOL LET®-
KA Kol EAOOTIKA e akivnto oo TpimAdoiag pdlog. No vroloyt-
GTOVV 01 TOYVTNTEG TOV COUATMOV LUETA TNV KPOLOT).

[Am: 6 m/s, 6m/s avtifetmv KotevbHvesmv |

Avo ooaipeg pe paleg m, =10 kg xon m, =20 kg xwobvton pe
avtife @opd Thveo oty idla evbeia pe toyvteg U, =3 m/s ka
U, =2 m/s, avtictorya, Kot cuykpovovtor mhaotikd. Na Bpeite tnv

TaYHTNTO TOV GUCCMUATMWIATOS KOl TO TOGOGTO TNG KIVNTIKNG EVEP-
YELOG TOL GLOTNHLLOTOG TTOL YABNKE KaTd TNV Kpovon.
[An: 0,33 m/s, 98 %]

oaipa (1) palog m, =1 kg mpoonintel pe taydnTa U, og axivnn
o@aipa (2) Kol GUYKPOVETAL EAACTIKA Kol KEVIPIKA pe avth. Metd v
kpovon 1 (1) kwveiton pe taydnra pétpov U; =U, /3. Tlow tpénet va
etvon ) péla m, g opaipag (2) dote

a) H v, eivor opdpporn g U, . B) H U, eivar avtipporn g U, .
[An: 0,5 kg, 2 kg ]
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5.26

5.27

5.28

5.29

5.30

Yopaipo palag mi=2 kg mov Kwveiton pue ToyvTNTA 01=4 M/S GLYKPOVE-
TOL LETOTUKG Kot EAASTIKA HE GAAN opaipa paloag m=4 kg mov Kivei-
TOL TTPOG TNV TPAOTN Ue TaydTNTa 0,=5 m/s. No vroloyicete Tig
TaYOTNTES TV COUATOV PETA TN GUYKPOLOT).

[Am: 8 m/s, 1 m/s |

Yopaipa palog m, méetel pe tayvtnta U, og axivin oceaipo pélog
M, Kol GLYKPOVETOL EAUCTIKG Kol Kevipkd pe avtn. Iow mpénel va
etvar  oyéon peta&d twv m,; Kou M, ®ote UETd TNV Kpovom M
ooaipo m,va €L LEYIGTN KIVITIKN EVEPYELL,

[An: m,=m,]

Otav éva Kivodpevo vetpdvio GLYKPOLOTEL LE akivito Tupnva Yovel
UEPOG TNG KIVITIKNG TOL EVEPYELNG Kot emPpadvveTal. Tt T0600To NG
KW TIKNG TOV svépsewcg YOVEL TO VETPOVIO OV GUYKPOVGTEL 0) LIE TTL-

p1va TpmTtiov IIH , B) pe mopfva devtepiov fH KoL Y) [e Topnva

nAiov ; He); O xpovoeig Bempodvtor e acTikés.
[Am: 100%, 88,9%, 64% ]

AVo coaipeg pe paleg m, =6 kg xav m, =4 kg , xivobvtor 610 opi-
Covtio eminedo, pe toydnteg U, =8 m/s xar U, =9 m/s xdGBeteg

UETOED TOLG, KAl GLYKPOVOVTOL TAOGTIKA. Na vToAoyiceTe:

o) TNV KON TOVG ToyDTNTA LETE TNV KPOLOT).

B) TN HETABOAN TNG KIVNTIKNG EVEPYELNS TOV CLGTHUOTOC.
[AT: 6 m/s, epb=3/4, -174 J]

Zoiwvn TAdko pe palo M=5 kg eivar depévn and okowi kol KpEUeTal
katakopveo. ‘Eva pAquo pe palo m=50 g ko opilovrtia ToyvTnTo
01=520 m/s yTOMA TNV TAGKE GTO KEVIPO TNG TN OmEPVA Ko Pyaivel
ue toyvtnta 0,=80 m/s. H amdctoon tov KEVIpov g TAGKIG 0o TO
onueio 6mov eivar depévo to oxowvi etvar =2 m. [16co Ba ektpamnel 10
okowi amd TV Kotakdpuen Béon; Aiveton g=10 m/s”*. Oswphiote OTL N
A dxa apyilel va Kveiton 6tav TNV €Yl S10mEPACEL TO PAN UL

[An: mepinov 60° ]

Kwniosgig o€ adpavelokd cootipota

5.31

5.32

‘Eva motapomiolo kveiton pe toyvtnra v=20 km/h ©¢ mpog to vepo.

To pedpa tov motapov xel tayxvtnta S km/h. Xe o0 ypdvo Ba kdvel
TO TOTAUOTAOLO T dladpopr] ABA, 6mov A kot B dvo morelg mov amé-
xovv 24 km peta&d Toug;

[Am: 2,56 4]

O mAdTOoC €VOG aEpOTAGVOL oV Kiveitan Popetla pe tayvtnto 400 m/s,
avTilopupdvetol e To pavtdp Tov €va GAAO GEPOTAGVO TOV KIveiTol
avatoAka pe tayvtnta 300 m/s. oo ivor 1 TaydTTa TOL BEVTEPOL
agPOTAGVOL G Tpog TN I';

[Am: 500 m/s, ep6=4/3 ]
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5.33

e 0dpaveIOKO GUOTNLO X £VOG TOPATNPNTAG TAPOTNPEL TO PAVOUEVO
g Kpovong evog, omuatog nalag m=2 kg mov Kveitol katd T o1ed-
Buvon x, e TaydTNTO v=6 M/S KOl GLYKPOVETOL TAAGTIKG, e GAAO OKi-
vnro copo pdlog M=4 kg. a) Yrnoloyiote TNV TOQOTNTO TOV GUGC®-
LOTMOUATOG TOV TPOKVTTEL OO TNV KPOVGT), OTMOS TN UETPEEL O TTOPOL-
mpntg oto X. B) Agiéte O6TL KO £vag TOPATNPNTNG TOV Kiveiton KaTd
v d1evbBvvon x pe toydtnTa u=2 m/s, TAPOAO TOV OVTIAAUPAVETOL
SLOPOPETIKG, TIG TYOTNTEG TOV COUATMOV TPV Kol PETE TNV Kpovom,
GUUQOVEL LLE TOV TPAOTO OTL 1 OpuN| dlatnpeital.

[Am: 2 m/s |

Kévrpo palog — Lyetikéc Kivijoeig

5.34

5.35

5.36

5.37

Tpeig opoyeveic opaipeg éxovv paleg 20 kg, 20 kg, kon 30 kg kou
T0. KEVIPOL TOVG 670, onueia (1, l), (2, 2) Kol (3, 1) TOV EMTESOV X).

No TpocdlopioTOVY 0l GUVTIETAYLEVES TOV KEVTPOL HALOC TOV GLGTH-
LOTOC TOV GOALPDV.

[AT : BI—S, 2Eﬂ

g7 70

Aépe ovyvd ot I'n mepiotpépeton yopw amd tov 'Hio. To akpipécg
gtvor 6TL 1 I'n ko 0 'HAog meprotpépovtatl yopw omd to KEVTPo palog
tovc. Na Bpeite oe moon andotacmn and to kéEvipo Tov ‘Hiwov Ppicke-
tal 10 k€vipo palag tov ovotiuatog I'm - ‘'Hiog kot va cuykpivete
mv andotaon ovtny pe v axtiva tov ‘Hiwov. Atvovior 1 pdlo g
Ing m. =598x10** kg, n pala tov 'Hhov m,, =1,99x10% kg,

n axtiva tov ‘Hhov R, =6,96x10° m ko1 n Sidkevrpog g —

Hiov d =1,49%10" m .

[An: 4,48%10° m ]

Xy axpn wog akivnng Baprag pe palo M=120 kg xor pnxog s=6 m
otéketan GvBpomog pe pala m=60 kg. Na vmoloyicete m6Go Oa Kivn-
Ol n Papka av o dvBpmmog Kivnbel and TN pia axpn tng PapKog otnv
AN, Ot tpPég petald Paprog Kot vepod Bempodvol apeAntéec.
[At: 2m]

Ta kovoaéplo Pyaivovv amd éva THPALAO TOVL KIVEITOL GTO JLACTN LA
ue puoud dm/dt =140 kg /s xon oxeticn taydtnro v =1000 m/s
®G TPOG TOV TOPAVA0. No, VTOAOYIGETE TNV TPOMGTIKN dVVAT TOL TL-
POOAOL KOl TNV EMTAYVLVGT TOVL KATOLN XPOVIKT OTIYU| Tov 1 pala
tov givon M =10 ton .

[Am : 140.000 N, 14 m/s’ ]
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M K

.xmmm

Ty 5.32

5.38

"Evag mopaviog Ta&ldevel 6To ST KOl KGO0 POVIKT OTIYUN el

uata 4000 kg, pali pe ta kovod tov. H taydtnta pe v onoio ekto-
Egvovron Ta kowoaépld sivon 1500 m /s g mpog tov mopavdro. TToca kg
Kavcaepiwv mPETEL VoL amoPAALEL ava OELTEPOAETTO O TOPAVAOG DGTE VO
omoktoet oTypodo emtréyovon 15 m/ s>, [An: 40 kg /s ]

®avopevo Doppler

5.39

5.40

541

542

543

5.44

Me méon Toy0OTNTO TPEMEL VO OTOUOKPVVETOL TOPAUTNPNTNAG oo Lo
aKivnn Ty MEOL OOTE Vo aKoVEL Y0 LE cLYVOTNTO {oM LE T EVVEQ
dékato TG oLYVOTNTOC TOL MOV oL Topdyet 1 Tyn; H taydtta
T0V Nxov ooV aépa eivar 340 m/s .

[An: 34 m/s]

‘Evag moapatnpntg, mov eivar okivntog otnv daxpn tov Spopov,

avTIhapuPdveTtar Tov MYO0 1TNg OEPNVOC €VOC TEPUTOAIKOD OV
minowaler, pe ovyvomnra  f,=500 Hz. Otav 710 WEPUTOMKO
OTOLOKPOVETOL, O N¥OG OV OKOVEL O TOPATNPNTNG EXEL cLYVOTITA
f,=450 Hz. Mg mtowa TorydTnTo. Kveital To Tepurolkd Kot moto givat 1
TPOAYLATIKY TOV 10V NG oepnvag; H tayvtnta tov Nyov ctov aépa
etvan 340 m/s.

[An: 17,9 m/s, 473,7 Hz ]

[TPOBAHMATA

Mo opaipo GLYKPOVETOL EAAGTIKA LE AAAT OLOLN GOAIPO TOL aPYLKAL
npeuel. Agi&te 6TL av 1 Kpovomn dev elval KEVTPIKY, UETE TNV Kpovon
ot 6paipeg Ba ktvnBovv oe devBovoelg kdbeteg petald Tovg,.

‘Eva. Aaquo pe palo m=50 g xveitoan optlovtia pe tovtnto v=200 m/s

Kol cenvavetal o€ EOAo pe pala M=950 g mov givan axivnto ce Agio
oplovtio tpamélt (oy. 5.32). H otobepd tov €hatnpiov eivon
K=10000N/m. Na vroloyicete:

o) TN LEYLOTI CLGTEIP®OGT TOV EANTNPIOV

B) TO TOGOGTO TNG UNYAVIKNG EVEPYELNG TTOV YEOMKE.

[Ar:  0,lm 95% ]

‘Eva pAnpo pe pala m=20 g xveitor opiloviio Kot CONVOVETOL GE

Koppdtt EvAov pe palo M=1 kg to omoio gival depévo og KATAKOPLEO
oxowi pnkovg 1 m. Metd tn 60YyKpovo™n 1o VIO EKTPETETAL OO TNV
KOTAKOPLPO katd yovio #=60°. Na vToAoyIoTEL N Hyaviky evépyeia
oV ¥GONKe Katd TV Kpovo. Aivetat g=10 m/s’,

[Am: 255J]

‘Eva copa pe palo m=20 kg 1coppomnel e TAGy0 eminedo pe kiion

¢»=30°. "Eva dgbtepo odpo ue nalo my=30 kg mov avePaivel 6to mAd-
Y10 eminedo, GLYKPOVETOL TAUCTIKG LE TO TPMOTO £YOVTOG TOYVTNTA
v=10 m/s. O ovvtereotg TPIPNG OAicONONC HETOED CVCOMUATMUATOG
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545

5.46

547

5.48

Kol EmTEdoL ivat \/g /3. No vrohoyicete to Stdotnuo mov davdel
TO GLCCOUATOUA PEXPL VO GTAUATNCEL. Oa EMOTPEYEL TO GLGCOUA-
topo ot Pdon Tov Thdylov emmédov; Aivetar g=10 m/s’.

[An: 1,8m, op]

Amd ™V Kopuen TAQYOL emmEdOL, TOL €xEl UNKog s=4,2 m Kot
oynuatiCer pe o op1lovtio eminedo yovia ¢p=30° agprvetar va oMcOn-
ol copa pe pala m=1 kg, yopic tp1pn. Kotd v kdbodo tov kot eved
&xel dtovooel daotnpa s;=1,6 m cuvavtd okivnTo cmdpa TG it pé-
Cag ko ovuykpovetal TAAGTIKE pe avtd. To cLGGOUATOUN TOL O1-
povpyeitol amd v Kpovor oAloBaivel 6To TAAYL0 EMiTEdO KO PTAVEL
o1 Bdon Tov pe undevikn tayvTNTO. No VITOAOYIGETE:

o) TO GLVTEAESTN TPPNC OAICONONG TOV GVLCCOUATMOLOTOG LLE TO
TAQY10 eMimedo.

B) TN GUVOALKY] BeprdTNTA TOL TTOPAYONKE KATA TN O1dpKELD TOV
QOLVOUEVOV.

Aivetar g=10 m/s.
[AT: %, 347 ]

Agpootato palag M awwpeitor (looppomel) oe Vyog H amd 10 £50¢0C.
AmO 10 0gPOOTATO KPEUETOL M0 OVELOGKOAD TTOV QTOVEL LEYPL TO
£00(p0c. XT0 KAT® AKPO TNG OVELOGKOANG OTEKEL Evag AvOp®TOC e
uélo m. Av o dvBpwmog apyicel vo oKAPPUADVEL, VITOAOYIoTE TOGO
Ba katéPetl To agpdotaTo uExpL va eTdoel 6° avto. Atvovion M, m. H.
.
m+M

[An: H

Yopa pagog my Exel ToxbdINTA 0, KOl TPOGKPOVEL GE OKIVITO GO
nalag m, =2m; mov Ppicketan oe amdotacn x=1 m (oy. 5.33). Metd
TNV KPovoT|, TOL V0L ELAGTIKY, TO TPAOTO COUO EMOTPEPEL KOl GTO-
poatd oty opyikn tov Béon. O cvvieleotg TP1Png oiicOnong twv
Vo cOUATOV pe To ddmedo givar u=0,5. No vroAoyicete:

o) TNV OPYIKT TOVTNTO O, TOV TPADTOV GCAOUOTOG.
B) 10 doTpuo mov B SlavicEL TO OEVTEPO GOUO UEXPL VO
GTOUOTHOEL

Aivetat g=10 m/s”.
[Am: 10m/s, 4m ]

Elatfpro otofepd K=200 N/m Ppicketon mdve oe Aglo mAdyo eminedo,
ue khion ¢=30°, 6mw¢ oto oyfue 5.34 1o AV AKPO TOL EAaTnPiov
wopponel copo pe pdlo my=1 kg evd 10 KAT® AKPO TOL &ivor
OTEPEMUEVO GE OKAGVITO oneio. ATd 10 onpeio A OV améEYEL OmOCTACN
=4 m and t0 m, apnveton vo. olodnoel copa walac my=m,/3. To m
KaTEPAIVOVTOS CULYKPOVETOL HETOMIKA Kol EAOCTIKA HE TO mp. No
voAoylotel oe mOON amdoTOoT, amd TO ONpEio TG GVYKPOLONG Ol
T OTITEG TOV my Ko m; oTypodo, Oo pmdeviotovy. Aiveton g=10 m/s”.

[AT: 1m, +/5x107'm ]
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5.49

5.50

5.51

5.52

5.53

To copa Z; Tov oynuatog 5.35 &xel palo my=4 kg xon Bpicketon ovm og
Aglo oplovtio ddmedo. Tlavm oto X, Ppioketol deVTEPO GO X TOV £XEL
uaga m;=950 g. To eminedo mAPNg TOV COUATOV X, X, givon opilOVTIO Kot
0 ovvtedeotc PPN peta&d toug eivon 4=0,5. 10 X; convoveton €va
BAua, paog mz=50 g mov Kweiton pe oprlovtia taydnta v5=100 m/s. H
YPOVIK| SLAPKEW TNG KPoLOTS Tov PANUOTOS LEe To oopa X; Oeswpeiton

opEANTED.

o) [Tow etvar ko tayHTNTO TOL ATOKTOVV TAL COUATO X1, o5

B) [16o1, cuvoiikd, BeppotTnTa PHETAPEPETAL GTO TEPIPAAAOV;

Y) Metd and o0 ¥pdvo amd ™ GTIYUN TNG KPOVGT|G TO CAOOTO
X Kol Z; amoKToOV KO Tay0TnToL;

o) [Toco petaxivifnke 10 L TAV® 6TO COUO Xy HEYPL TN OTIYUN
ooTn;

Aivetat g=10 m/s’.

[An:  1m/s, 248J, 0,85, 2m]

Xe oplovTio dpopo Kveitar avOpmTOC HE TOYVTNTO V) KPOTOVTOG
oumpéla, Yo, va, TPoPUAOYTEL amd TN PPoyn MOV TEPTEL KUTAKOPLOQ
pe toyvuTnTa. L. Iown givon 1 katdAAnAn 6€on g oumpérac yio ™
UEYOADTEPT SLVOTY KAALYTN;

[Am:  £@F = et ]

v,

"Evag potocukAeTiotic mov Ppicketon o amdotacn d =400 m amd

wo, akivnn mmrikn Iy cvyvoéttog 540 Hz kwveiton mpog avth pe
otafepn emtdyvvon. H ouyvotnta tov fyov mov avtilapupdvetar
otiyun mov etavel oty nyn sivar  603,5 Hz . Na vrohoyicete tnv

EMTAYVVOT] TOV KOl VO TOPAUCTHGETE YPAPIKE TN GLYVOTNTA TOL OVTL-
Aoppdvetal 0 LOTOGLKAETIOTHG GE GUVAPTNON UE TO XPOVO.
H taydmzto tov fyov otov aépa eivor 340 m/s .

[Am:2 m/s” ]

M nyntik myn Kweiton pe toyvtto 8 km/h Kol ekmEPTEL YO
cuyvomtog 400 Hz. 'Evag mopatnpntig mov xwveitol pe toyvnta
S4km/h, axolovbel v mymtcn my"n. Na vroroyicete tn cuyvotTnTa
7OV 0KOVEL O TOPAUTNPNTAG. AlveTal n TaydTNTO TOL )oL 340 m/s.
[Am: 415 Hz ]

210MPpodpopkos VIAANAOG PBplokeTon ot HECT) LIOC YEQLPOS LE MNKOG
1000 m, 6tav PAénel og andotacn 1500 m o apa&oototyio, vo mAnotalet
opupilovtac. H ouyvotnta tov 1yov mov akovel stvon 360 Hz evd E€pet OTL
N mpaypatiky ovyvotnto ivon 340 Hz. T'o va omo@oyel tov kivouvo
KIVELTOL 100TOY(MC Kol KATAPEPVEL VAL PTAGEL OTIV AKPN TNG YEPLPOG, T
OTLYL] TOL QTAVEL Ko 1 apooototyic. YToAoyloTe T GuyvOoT T TOV 10V
TIOL AKOLYE 0 VIAAANAOG OTY| SLAPKELN TNG KIVIOTG TOV.

[Am: 355 Hz]
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HXOKAPAIOT'PA®IA DOPPLER

Ot yoTpoi YPMNOUOTOI0HV TOVG VIEPNYOVS Y0 SlOYVOOTIKOVG GKO-
movg. Ov vmépnyor eivar Nyor pe ovyvomta wdveo ond 20.000 Hz.To
avOpamivo agti 6e pumopei vo avtiinedei tétoteg ouyvotnteg. Ot vépnyol Tov
YPNOLOTOLOVVTAL GTNV TPIKT EXOVV cLYVOTNTO KOVt oto 2 MHz.

O1 vrépnyot €xovv TN dvvatodTnTa va oynuatilovy otevég dECLEG,
VIAKOVOVY GTOVG VOLOLE TNG OVAKAOGNG Kot TG dtdbAaong Kol UTopovdv va
OVOKADVTOL G€ EUTOSLN TOAD LUKPDV dlaoTtdoewv. Ta eunddia avtd pmopel va
glval otabepd (m.y. To TOrYOUOTA TOV ayYeiov, Evag AlBog otn xoAndoYo KO-
oTN K.AT.) 1 Kivntd (. ta epuBpd apoceaipia).

Ew. 5.10 Abdo dwotdcewv vrepnyoypdenuo Doppler pe ypopotikny yoptoypdenon pong evog
acbevols pe Epepaxto pecokolMokoy Swappdypotos. H avopoin pon (Bélog) dakpivetar cov
TOPTOKAAOYPOVG THOOKOG ME Por| amd TV aptotepn Kokio mpog v de&td Thevpd ™G KOPILAG.
RA=8¢e&16¢ kOAmoc, LA=0piotepdg KOATOG.

Ymv nyokapdoypapioo Doppler o1 vépnyol avakimvtol 6e Kvntd
eumodia. Otav o dEoun VIEPNY®Y GLVAVINGEL Vo EUTOO10, £VO UEPOG TNG
EVEPYELOG TTOV UETAPEPEL OVOKAATAL, EMIGTPEPEL SNAUOT OTO APYIKO HEGO. AV
N avakioon yivel mive og oKivTo eUmdo10 TO KOUO TOV ETICTPEPEL EXEL TNV
01 ouyvoTNTA pE TO OpyIKd KOO, Av OpmG M avakioon yivel oe Kvnto
EUMOO10 1) GLYVOTNTO TOV AVOKAMUEVOL KOUaTOG Ba eivor pikpdtepn M peyo-
AOTEPT OO TNV OPYIKT GLYVOTNTO, OVAAOYO, LLE TO OV TO EUTOOI0 OTOUOKPVVE-
ot 1] Inotdlel ™ S1dtaén mov Kataypdeel TV avokA®pevn déoun. H dwa-
(POPA TV GLYVOTHTOV TG OECUNG TOL EMOTPEPEL KOL TNG OPYIKNG OECUNG Aé-
yvetar ovyvotnta Doppler. H cuyvotnta avti] Guvoéetar Pe Tn cuyvoTNTo TNG
OPYIKNG OEGUNG KOL TNV TOYVTNTO TOL EUTOSIOV UE TN oYEoN
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c
OOV f; 1| GLYVOTNTO TNG OPYIKNG OECUNG, © 1] TOYLTNTO TOV OUOSPALPI®V, € M
TOYOTNTA J1AO00NG TOV VIEPTY®V Kot € 1 yovia Tov oynuatifel n toyvTnTo
TOV gumodiov pe tov d&ova e déoung.

Amo T oyéon avt eaivetarl 0Tt ival duVaTOS O TPOGIOPICUOS TNG
TOYOTNTOG TOL EUMOSIOV av glval YVOGTH 1 ToLTNTO 61A000MG TOV NYOV, N
ocvyvotnta Doppler kot 1 yovia 0. ['a v tehevtaio, encdn ot oxéon vt
GEPYETOL TO GLVNUITOVO TNG, Vo BuounBolpe OTL Yoo PKPEG TIUEG TG YOVIOG
(6<20°) 10 cvvnuitovo maipvel TG ToL TPpoceyyilovy TN HovAda.

'Eto1, gival duvotdg 0 Tpocsdlopioog TG ToLTNTOG TOV EpVOPAOV at-
poc@apiov Kot EMOPEVAOS 1 TaXDTNTO PONG TOL OiLOTOC GTO OLLOPOPA Oy YEia.
Av, pe dAAn péBodo, Tpocdiopiotel kot 1 dtotopn A Tov ayyeiov eival duvatd
V0. TPOGOIOPIOTEL 1 TAPOYN TOV AyYEIOV Od TNV ONOi0 GLVAYOVTAL GUUTEPA-
opOTa Yo TN Agltovpyia TG Kapoldgc.

O mPoGdOPIoHOG TG TOPOYNG YivETal o PEYAANG dlatoung ayyeio,
OOV 1 pon TOL aipatog propel va BempnBel oTPOTN Kot 1) TOVLTNTO OADV TOV
apocpapiov . Xta ayysion HiKpng SOTOUNAG 1) TOYLTNTO TNG KEVIPIKNG
PEVUOTIKNG YPOUUNG EIVOL CILOVTIKG PEYOADTEPT] GO TNV TAYVTNTO TOV OVTL-
ctoyel o€ onueia KOVIA GTA TOLYOUATA TOV AyYEiov.

Méow tng nyoxapdoypapiag Doppler gival duvotdg o Gpesog Tpoc-
dlopopog g dlapopdg mieong (M oAMadg g Paduidog mieonc) oe meployég
7OV Ta OyYyelo TaPOVGIALOVV GTEVMGEIS. XTNV TEPITTM®ON ALTH 1 po1| yiveTal
TUPPMONG KO 1] TOYVTNTO TOV OHIOTOG TPV TN CTEVMOCT KoL PETA OO 0T OEV
gtvan 10101
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