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[IPOAOTOZ THE IIPOTHY EKAOZEQX

To dva yelpag Pifliov mepidapfdver plov véoy akijon evidoyiy doxijoewy xal mpo-
flqudroy Ovoxils, drapepopévor xvplws el 0épata vijs evoryerddovs Duoxijs, Taw
érolowy 1 Dewola dvayodgetar eis ta fifila fuar «Xrogeia Dvodicr xai «Mabijpara
Doawijen. Qe éx tolrov, 16 fifilov Toito dytamoxoivetar Tekelws mpos Tag Emtdid-
Eeig @y Smoymploy Tay T Avordrov Xyeldr xal zalllotarar moddtipor Epddwr dua Tods
palyras tav Dupvacion.

Karé oy ovyyoagiy 1o mapdvrog fifidiov xaveflally peydin apoondleia va mepi-
Inglody els adro dowjoes #al mpoflijuata daodetyparicd, pé cagi, abvropor xal Te-
relay Sratdaoaw, tafwounuéva els xatnyoplas, ovpugdros mods Tag xowds GuotdTi-
Tag Tag Smolac magovouwdloww mg mpos TO dvrixelperoy els T dmoioy dvagépoyrar xat
¢ 7o Tov Todmov Ti Aloeds Tw.

Ta aovofiipara Guawijc amoteloty odouddes oroiyeiov dui Ty xatavdyow Tis Oi-
Saoxopdvne s vije Pvowds wal dnapalftytoy cvumhjomua, Ticov Tijg dwdaoxaliag
doov xai Tije peddtns Tdv palyrdy xal omovdactdy, meds Telelay Expdlnaw adrijc.

Elvar dvrwe dvappiofimyror éri, o tijs Emiddocws molliw mpofinpdtoy dvape-
pouéven el dla év yéver 1a xepdiaa Tis Dueds, ol omovdastal bploxovy Ty £d-
sauplay Gy pdvoy va Emavaldapfidvovy Ty Bl fxdotov xepalaiov, alld, mods TolTo,
ve ovmlilovy els Ty moaxTiay Spaopoyiy TV uokdy vduwy, gl Ty dolpy fpao-
poyiy Téy dupdgew Tiror, O xal Tdv ovotyudtoy povddor, Th drola yoyoiomolel
1] Dooua], énl aléoy 88 Ebowxeiotvtan els Tiyy Extéleawy 6pldy dolunTiedy Smoloyiaudn.

TEE ddiov —ral Toito Eyet xegalawddn  onpaciov— it Thg fmdicems moofiyud-
v Duoixijc ol omovdacral xatavoody Ty peyioTiy moaxteay enpaciay Tod palij-
patog Tottov xal el adtor dxdun tov xall jpudoav flov, medyua o dmoiov, dvepgifd-
Aeg, oovredel omovdalwg el Ty Siéyeoow Tijs dydans adtav moos Ty Puguay xat Tob
Ljdov Tow moos dmdxtnow doov TO dvvardy meooGoTéoWY YvdGEmY.

To atvolov @y moofiinudroy Tdy meoweyouéven &g T6 dva yeioes fifiiov dmode-
aweitar cic Téooapag xatnyoplag

I modrn megthaufdver moofiipara, Ta@v émolwy macéyetar 6 todmog Tie M-
gemg, dic xal 0 dmotéleoua Tod moofAiuaros, xai eic T dmola 6 omovdacTig mpémer
v dvdwarolyy pev’ Emupovijs xal dmpelelas, St va xatavoijey xalic Ty pébodov, Taw
Greotay wodmer va dxolovdi] xatd iy Maw moofilnudtey Dvoxijs. Eic 10 pépos toito
aaparilevrar xal doxetal fondnrinal yrdioeis, draoaltyror due Ty doliy Aow tdv mpo-
Plgudraw. Al éxpavioes T@v mpofilnudtoy todTov Oa mepiéyovrar els Tag vewté-
oas Exddaes v Pifdloy fudrv «Zroyeia Dvawdicy xal «Malijuara Puoreficn.

‘H devtépa xammyopla mepllapfdver tog xpovioss T@v moofflnudroy xal 16
arotédeaua, g o dmolor medner va xatakiéy 6 omovdastijs, dv Llvaev dolic Tafra.
Kal 4 devtéoa wavnyopia mpofinudrwv Eyer omovdaotdrny onuactar, diite 6ider &ls
Tov grovdaoTiy Ty edxawiar va doxiudey) #aTd TOGOY xaTéoTy ixavoc v EmiAn) ud-
vog spofilijpara Pvoiiis, ywels oddeuiar dilny poilear. I dwaowic dlAws 1e mapd-
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6 TIPOAOIOZ THZ TTPQTHE EKAOZEQS

Oeots 70i Todmov Tijc Moews Tav aoofiinudrov elvar xal avtimaday oy, didte dmo-
#heler Ty avrevépyetay tob omovdactod.

I voity wovgyopia meplapfiver pévor vag Exqpomijoeis T@v mpofilyudroy xal
dmevfbverar mpog amovduotis dfoteidévrac Wby ele iy Maw tay apofilyudray Tig
wodTys wal devtéoas wavnyoplag, émaplfrar 08 elz adtods dmwg, dwt wavaililov Ba-
odvov, ovumepdvovy mepi vijs Go0dTyTos Tob dmoteléopatog els 6 dmoiov wavéiyfay.

Tékos, 1§ tevdoty wargyoplo, ¥ dmola magariietar els v6 Télog Tob Pufdiov,
aegihapfaver. mpofiifpara Puoveiic drwtipas corlégeme xal, fmopivers, dvoroidrepa
WY TOUDY mponyovudvey xatyyoutdr, dmevliverar Od wode Buelvovg éx @y omovda-
oTdy, oi motor O Emeliuovy v dayolnlody e iy Mow ovletaréoon moofinudrer.

"Ebewpiifin oxdmypos 4 mapdleots, xatvd e ddolpwon vig §is, ele 16 ava yeloag
Pefiiov yapaxtimarindy Twar moofinudroy, T dmoia xard 6 maoeilor Eovr dolif
g Qépata elc Tig eloaywyueds 8etdoes Taw *Aveorrdroy Zyoldaw. Otrwe of Saoyjpioe
0o elvas eic Odow Sk Tiic Aoews todran v éxtyuijgovy Tog Beavdryrdg Taw.

To pupliov cvumdnoottar wal e razakiijlov oviloyic muvdxenw quowmdy orale-
ey, el Tods dmolove of gmovdactal ddvarrar v avalnroty oG pivag otallepde, dma-
ewTiiTovg S Ty Maw v moofinudroy, af dmoiar Sty meptéyovrar &g Ty Exqdd-
ow 100 mpofiiajuarog.

Hags. wp overyuareay EnaliBevory i Eayopdvor wéw apofilnudror, de wal
wp zavefiinlcioay Empdleiay xai peydiny moocoyiy xard didplwoy Ty Soxi-
oy, elvar wold mbavdy, Adye ic pioews vijs 82 wob fufidlov, va massicdponeay
Afilepiar dc éx Todrov mapaxaieiycy Oepudss tods drayrdiatas xal todg awvadédqgovs
xallpynrd, dav Toyoy Ffedov maparnojoet Totadras, drws pds alaoogogrjaovy meol
adrdv, ba vds Eyousy 577 Sy, 04 Tode einela 68 Eatperinde dadyocor.

Hapadidovres 10 fufiiov totro eic iy Squoatdtira, 0fouey vi: moTedwper, e
Oa ouvreléon ey vip dEdpoow 1ot dmimédov vaw yraceay Prods vév palnrav xal
onovdastdy, édv 8¢ todro Fileden Emrevylf, O ameréier S0 nuds tpiotyy Woapy ixa-

7
vomoincuw.

"Olag vas doxdoes Tob Bifliov Todrov Bvaer & Pugiede x. Mnvéig Maxpédmou-
og, wov dmoior edyapiori Ocouds xal axo Tije Oéaecw tadtng. 'Eniong éxpodle tic
ebyaoiotios pov eic oy Bonlov Toi  Eoyacryoion Dvawxijs toi K. M. IToivteyvelov
% X. MnMapoxatepivdnny, ¢ xai cic ot pouTyds Tol Puerxod Tujuatos Tijg
Pusizopalnuarixiic Xyoliic vov Havemaryuion’ Agréw wvplove Nu. Tapupdion xal
Anp.. Aewvidov, o drotor pi éfoijfnoar cic v Sudpbpwow g TAng.

H magoica Exdooic toi Pifilov Emoppayilen play Sexaction oTevijc ovvepyaciug
Hov petd 108 Exlundvros xalpyyros K. HeRowoddyou eic vy cuyypagiy Pifidicoy Do-
ouxfie. "0 dddxnroc Odvaros tob xallyynrot K. Halawidyov ME oTeoel Tiis owvepya-
olag &vds adappiofymiros peydiov whpovs Emotiuovos oo,

Abijvar, Zenvéuforog 1957, Z. I [IEPIXTEPAKHE
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[IPOAOTOX THE TETAPTHE EKAOZEQY

I évrds fpayvrdrov  yooviod Siaoviuaros Edvidnos Tof mpdtov Tduov Ty
CAoxijoenr Pootricr xul ravd Ty Tolmp abtod Edoow, drotelsi dvaug-
wofhiryror dadded Tijc Efapetindls Saodoyiic Tig molag Eroge 16 fufifov totTo dmo
108 palyriot zal onovdactied drayvootive’ xowed. To yeyovos adto daorelei Ot
niuds Syplotyy iy iavomolyo.

‘H mogotica Terdpry Exdootc 1oi ard yeltoas fufriov Swapéper Tijs Toltne &xddoewmc
®atd toiro, dri dvd 9 agonyovpévy Exdoats meowddufave 2025 domjoeg, 88 dn 525
Aelvpdvas, ele Ty mapotowy Exdoow megiégovtar 2334 desmjoes 8 dv 526 moderypa-
s delvpdvar. To atvolov 8¢ vdv véww dorijocoy aitwes mpoverédyoar dréoyetar elg
600, 25 av 65 Jedopdva,

Kazd vy mapotoar Exdoow 1+ Sudxowsis vdv dowijocwy dyéveto wic Toels xarnyoniac,
£ dw f A meodapfive dmadeny patiads Aelvpivag doafoes, af 88 Ereom §vo ®aTyyo-
ofae B3 wal 1" dlérovs Gowijoeic, Sut tae omotag Sumg dvaypdperar 6 dmoréleapa, *E-
wededyly 68 Tijs pdy waryyoolas B af douijoeis v sl yevede edxoldrepar xal dmloi-
oTepat, Tis 8¢ raryyoplas I dvexoldrepm »al ovrlevirtepm. Edvéyror feflaivs Toyyd-
ver T6 ypeyovds Gre 6 yapuxtnmouds s doxijocnc &g edxdiov 9 Svordiov §iv el
andluros, dAL Efaprirar fx modldw magaydvrewy, petalt Té@r dnolov dyovear Odew
xavéyer wai 4 Zridoos ot palyrod.

‘O péyas dolpds T@y dmpedds dmideyeioiy dowijoewn, 28 v nleiorar 8ddinoay
#ota Tas Flevdoec Edvow Havemoripdom, Holvreyvelow »al Kolleyiwy, xabord vo
v yeivag fifiiior mototindic Epdpddor T zadderioon dvalidyon viic dulvois fufo-
yoaplag.

oy wdnoeatipar Empdowon v daoympior 8¢ eloaywyimae ééerdoeic eic voc
"dvertdras tov Kodrove Yyoldc meeldflopsy s wip mapotoav Exdosw xal dlag aye-
ddv_tag doxioes altweg éddlnoay rard Ta Televraia oy eis adrds, Tac 02 dvuimpoca-
mEVTIROTEDUS TOVTOY Aedvudrac.

Biduedrrepor Spwg 1 tode axomotvrac dnoc ovpuediborv els Tag eloaywyinie
eerdgers 100 " Elvixos Mevgofiov Todvreyrelov, wijs Ilodvreyviniic Zyoliic vob IMave-
mornuion Geooalovians de xal Ty Duoiopalinuariedy Eyolin tév 0do Havemi-
arnuiow pag, eddoausy xal Toltor Tuov, S0 v adror ity A o Hnoets DPu-
Ouxdjcy wal elg 8o vedyy, A’ nal B, aepilyovra xavd mold ouleTatépas downjoeis.
Obrws 6 tolvog tduos iy CAoxfoewr Dvoix ey & vijc tymiijs crdfung
To¥ megeyopdvon Tov, Tis oyolacTixiis xal dtuelotc Emidovic Taw EnepLEyOplrey
doxijoewy pevald ueydiov dolluos, &y cordvaoud mpds 6 Elov Zoyov, Onpovoyel Tag
xatallijlovs mgoimolioerc S play ydviyor mpomapacreviy 1w droyngiowy S vag
"Avorrdrag Zyolde tod Kpdrove.
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8 MPOAOTOZ THZ TETAPTHE EKAOZEQE

Tag dowjoews, altwes mpooerédnoay el Ty magotor tevdomyy Exdoow, Evoar
6 Xnjpuxds Muyyavieos to6 E. M. Holvreyvetov x. *Iwdvung ®ikivae »ai ¢ Dvoede
%. Bao. Zovpivog, #ic 8¢ wp duivlomow tils g ipoiflinear éioys oi Dol
#.x. Xprotée, Mnhiagonatepivanng, Zwr. Toavridag xai Eddyy. Xpdoou, tobc
omolovs xai dnd wijs Odoews Tadtng edfupiatoiuer.

Tip & yéver émpéieway tijs dddoews dvélafer 6 x. Muy. Zrapateldtog.

Ofdoper va Ednilwper Ste xai 1) tetdpty Exdoaig ol modron Topov Ty Ao xaf-
cemy Pvoixrijcr Od wiyy 1ijc adrijs eduerods dmodoyijs, Tijs dmolus Ervyov xai
ai mpoyevéorepar éxddoes pag.

"ADippor, Xentéufoios 1963. 2. I HEPIXTEPAKHE
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OAHTTAI
ATA THN AYZIN T@N AYXKHIEQN PYIIKHE

Aix v Ao doxneecy Quoidis drronTelTan vé Eyn & omouBaoThs TeAsiaw yué-
ow T&HY vopwy Tis Guokils, os kel TV Packdy TUTwY, Sik TV dtrolwv EKPPGi-
Covran of vopol olTor pds TolTols Sucs Tpémel O oroubacTis v dkohoudror) ou-
oTnuaTiky pedoSov Si&k THv Emituxd AUowv adTéiv.

Qs & TouTou #ecpfioaiey okomipov vd Topalicwyey pepikas  &dnyles, Tds
Smolas Tpier 6 omoubaoThs v dwoAoud dmaponTiTes, fva émTuyydun T
Spdfiy kol dxpIPf Algw dokrotwy Puoikis.

‘H mpayuaria) Suoytpaia 81k Ty Alow doknocws Ouokils Eyxerten els Ty
SxpiBfi épapuoynv TGV yevikédy dpy &y kal voucwy Tis Guodis s Tés ikdoToTe TOPOU-
oebopévas TEPITTTOOES. TIoAU ouyvd, Sk THv Alow dorfoews Quoikdis dmorTei-
Tau 1) XproipoTroinos Evds povov TUTToU, &Te B1& THy AUGiv Gpkel GTTAGS VA QVTIKOTO-
oThowWUEY 1k TEWV SeSoptvwy THs dowrnoews T& peyedn kal drohoUlws vt EKTEALTEOMEY
Tas &pibunTikas TpdEels.

Eis T&s doxnoes Tfis xarnyoplas TadTns, of &moion slven kol of ¢ mhovoTepa,
TIPETTEL VX TTPOOEXWHEY V& dvdryopey Sha T& BeBopdva s doxnocws el dv wai TO al-
TO olornua povadewv. "Edv 8iv mpoctwopey eis To onpeiov Tolmro, TéTE, L6 Epap-
potopey TOV KarTéhAnAov Timov kad ai AoyioTikal mrpddes civon dueu opdApoTos,
gv ToUToIs TO E§aryduevov B elvan dapopévoy, Bidmt Bév éAdopey THY Tpdvolaw v
&vorycrywuey Ta SeBoptvar Tis doxmoews els Ev Emaiov oUoThua povdSoy.

'Eg’ Soov 16 oloTtnua povddewv Bev opifeTen s THy &oknowv, 7 ikhoyd auTol
agieTon gis T TpwToPouAioy TEY croudacTdv.

Kavéoy Si&e v &khoynv ol xaradAfdou ouoThparos Stv Umdpyer, GAA TrpéreEl
v& &xhSwper ToUmo kaTd Toiolmov TpdTrov, doTe &1’ elkoAwTipwY UTTOAGY IGREY Vi
gldowuey TayUTepoy els TO Eorydpevov, ToUTte B dmoTehel {fTnua meipes. TO Ké-
T mapaTifepevor Tapdderypa Bieukpivel T& dueotépw fkTiBipeva

‘Epappoyn. Zope €yer palav 50 kgr xal xaveitar pé tayimgra 0,5
km (b wéoyn elvar ¥ svnrue évépyelo adrtob.

Mdorg. Ex Tiis Quodis yvwpllouey, 81 7 kivnTid, tvdpyaia (F.) fxppdletan
&k ToU TUTou :

By = —é— m.u?

Smou m | pdla Tol odparos kal U | TayUTns alTol.
"By dvtorTacTriowper 8i1é Tév Beboptvav Ths doxfioews T& peyén Tod TUmou
kol EcTehéocouer Tous Umodoyiopous, 8% elpoopey

st
2

By = 50-0,5% = 6,25 ;

To & cryopevor &1 pévov sivon EoQaAPEVOY —poAOVETI EQnpuSoauEy  TOV KaTdA-
Anhov TUmov kel af dpibunTikal wpd€ers elvan dpdoi— ARG Tpos ToUTols Biv Yvewpi-
Couev €is moiav povdda ekgpdletan. Eis 16 dmotédeoua TolTo kateAEapey, 16T St
EA&Popey U’ Sy, 6T T& BeBopéva s dowfoews Biv elvan ExTreppaopéve el Ev xal
TO aUTd cloThua povddov.

Tlpokewpévou Trepl TpoPAnudTwy dvaryopéveov s ThHy Mnyavikiy, xpnomomor-
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10 OAHTIAL AIA THN AYZIN TON ASKHZEQN OYSIKHE

obuev xuplics Tpla ouoTiuata povddev, To olotnua C.G.S5., 16 clornue M.K.S.
xei 16 Teyvikdvr Zlornua povdSeov (T.Z.).

o) Abors THs GvwTépw doKkNOoEWS €15 TO cUoTNPA Povd
Swv C.G.S. Qs povas pdlns eis oUoTnua ToUTo AopPdveTean TO gr, émopéves :
m = 50-10% = 5- 104 gr, co5 povds 5t TaKUTNTOS TO oI [sec, Emopéves: v = 0,50
-10°/3600 = 14 cm [sec, &Bev : 3

PL=; +5-101- 142 = 4,9. 10° erg

BeBoutvou &Ti povds Evepyeias els TO olomnua C.G.S. evanr 1o Epyov (lerg).

P) Abois Tfis dokfoews eis Td cUoTnua MK.S. Eis 16 olorn-
Mot ToUTo G5 povdBa wdgns Eyouev TO kar, Emopévess: m = 50 kor, kad 6 povdda
ToxUTNTOS TO mfsec, Eémoptveas: u = 0,5- 108/3600 = 0,14 m [sec, &0sv:

By = 77217 +50-0,14* = 0,49 Joule

Bedoptvou 81 s povdda Evepyelas eis 16 oloTtnpe M.K.S. AapPdvopey 1o 1 Joule.
Y) AbGois Tis doknoews elg 16 Teyvikdy 2UoTnpa povd
8w v. Eis 70 olUornua Tolimo s povés pélns ypnoiuomoital 7 Texvikn povds pé-
tns (T.M. pdins), &moptvess elvanr m — 50/9,81 = 5,1 T.M. pddns, &5 povds 8¢ To-
YUTNTOS TO m[see, Emoutvers 8& elven U = 0,5-10°/3600 = 0,14 m [sec, &Bev:

Euw = ; e 5,1 '0,142 = 0,05 krg*m

SeSopgvou &1 els TO Teyvikov SUoTnua wovdSeov i povds évepyefos AauPdverar TS
Xhoypapudpetpoy (1 kar¥m).

"Extds Sucos TéV dueotipoo &uapepopévay TpoPAnudTar Guoikiis, T& dmoly, s
elmropey 8n, elven kol T& émhovoTepar, Umépyel kal &AAT kornyopia, T& Smoia Siv
elvar Téoov AR G5 T& Tol mpotyoupévoy  TUTTou, 8i16T1 Sidx TNy Aloly alTév
drrouTeiTen 1) ¥proipomoinos TOAAGY TUTwY (E€iowatwv), B1x ouvibuoouol TéY
omolcov TrpokUTrTEl & TEA 1K D TUT oS, & &moios els TO TPWTOV PEAOS QUTOU
TEpAaUBAvEl TO &yvwoTov péyebos kel e TO SeUTepoy Ao T BeBoutvar peyEdn.

L Ty Moy TrpoPAfuartes ToU TUTOU ToUTou darcaTeiTan vé koTaPdAn 6 oTou-
BagThs oofapdy SicvonTikiy Epycoiay, Tpds kardoTpwoy Tol TeAwol TUTTOVU,
kol &tav TéAog KATOOTPMOT) olTov Tpétmel, Kot Tov UmoAoyiopov Tol EEaryopé-
vou Tl Tfj Bdoel TéY SeBoutveoy, v gy U’ Swiv Tou Ghar T EkTeBbvTa Bidk THY TrE-
pimTeo Tév TpoPAnudTwy T TPDTNS KaTnyopias, doov dpopd s T& ocuoTh-
oo povdaSoov.

Mebobix#) Aborg doxfoewg

*H Mois &orrioecog ouvBeTwTépas popefis BifpxeTan Bi1& TV droAoubov pdoswy :
®) Katavénois s dokfoews Abm EmITUY Y dveTon Bidk THiS MeTd
TPoooxiis &varyvagecs Tfis Ekpuovijoews THs dorfotws, doTe & oToUSaoTNS V& CUA-
ASPn TO mrepiexducvoy oUTRs Kol olTe v karopBoon olros va EexpiPion Tola
elvon T& InToUueva MEYEON kal Tola T& SeSoptva.
Eis pepixas meprrrdoes Sidovron EAMITT] oToryeier ) kol TeploodTepa TGV &ran-
. TOUREVQOY 81 ThHY AUow THs doxnoews. Eis v mpdtn TeplTTWoW & omoudaoTns
Tpémel V& Alan Ty &oxnoly s T EAhelrovTa oToiyela vé elyov §0bff kol v EEa-
Y&Yn TO dmotéAeouct ouvapThoel ked TEY EAAEITOVTeov oToiyelwv, s & TNy Beu-
Tépaw TEPITTWOIY 0USSAws ErnpeddeTan 1y AVol Tfis doxnoews kol ouveTrds & oTrou-
Booi)s B¢y B AdPn m? Sy Tou T& Eml TAtov TalTa SeSopbvo.
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OAHTIAT AIA THN AYZIN TQN AZKHZEQN ®YSIKHE 11

B) ’Exmovnois Sraypdpparos ‘Eo Soov Utrdpyer mpds Tolo &-
VayK™, KaTaokeu&{opey oyEBiov, onueiolvres &’ aUTol Sha T SeSopbva kabfs kol
T& {nTovpevar peyin, kaldTi TO Siaypoaupa SleukoAlvel TOAY THY KoTavénaty kol
gfivow THs doxroes.

y) EGpeois To¥ Tehixol TUmovu. ‘H elpeois Tol Tehixob TUmou, Sidk
ToU dmolov kopddetan TO dyvewoTov péyedos cuvapThoe T&Y BeSopéveov peyedddv,
els dpiopéver mpoPAuaTa Duoidis elvan epyaoia &1 elkohos, EapTdTan B kupicog
&md ThHy mAfpn yvéow Tis Bewplos THs Puods kol & THY TElpay, T Smroiov
&moxTd & omoudaoThs oUy T POV, doyooUpevos pE THY AUoy TooUTwY PO~
BANUaTODY.

TTpos karavénow Tol TeAikol Tirmrou, Gvaywpotuey &md TUTrous, of édmolol dmra-
pauTrTws Stov v Trepitxouy TO InTovnevoy péyelos kol va elvon Tlmrol Baoikoi
Kad 8y1 ToAUTAcKo!.

A THY katdAAnhov EAoyny TEV Bagkdy ToUTwy TUTU S8nyolusba &md
T& BeBopdva Toll TpoPArinaTos kel kel &md T InTolueve, Trpootyopey & év-
TOTE, WOTE Hi1& KaTaAANAwy MeETaOXMUaTIONGY ol TUTo1 oltor v& uds o8nytoouy
el TOV TEAkOV TUTOV Bict THg ouvTopwTépes SuvaTis 8ol

TTpds karavénov THs drohoulountvns Tropeloas eUptoces ToU TeAolU TUTTOU SiSo-
pev korwTépw THY pedoduchy Alow THg £€fis doxnoews &k THs Mnyavikds :

'E@appoy. "Exxpepds Eyer mepiodov wvioewg T, = 2,14 sec ebpioxs-
pevov-elg Gipog by =5 km Gmip thy inipdveray g BoAdoong. Mola % meplobog
T, 1ol idiov éunpepodg eig Gihoc h, = 32 km &mné ™y énmpdvelay thg Buddo-

ong. (Aidevar M durig tig I'fig R = 6,3-10° cm).

‘Aborg. "Avoryewpolpey &d TdV TUTOV ToU Ekkpepols :

Te 2 Trl/—l
g

6 omoiog mepiyer TO InToUpevov péyebos T wad i TAdov elvon Paoixkds TUTros.
"Emaidny 1 mepiofos T kol 1) #vraois T BoplrnTos g elven peTaPAnTd peyEdn,
EapTdpeva ik ToU Jyous, kéuvopsy Epappoyny Tol TUToU Tol Exxpepols el Tas SUo
KUOPEPOPEVTS TTEPITITCOTE :

__I 7,,
T, =2 1 T, = e 2
1 TTV o ( ) 3 21TV A ( )

Gmou Ty, g 1) mepioBos ToU Exxpepols kol 1 gmTéyuvois Tis BapirnTos € Gyos 1y
&md Tis emgavelas Tiis Gchdoons, Kei Ty, go T4 ol peyedn els Gyos h,.

Taparrnpoler 611 81 Bronpéoses KaTd pédn Té&Y oxéoewv (2) kol (1) eEoRei-
povtai T& 21 kol I kol AauPévopey :

T & i S
— _ /& s T, =T : 3
r v 3 &€ ol 5 i (3)

‘O TUmos olros kv elvon & InTovpevos Tehikds TUTos, 810T1 TEpAcpBavel T &-
YvwoTx peyédn g xal g, CATd Ty Ekgdvnow Spes THs doxfiocws, els THY Gmolav
Exouv 8ofiff T& (ym hy, hy kel A ierls R THg [fis, 68nyovueda eis T6 vé& képoopey ypii-
ow xai ToU TUTOU TijS Tayroopiou EAfews :

Haabal —
r
Elvan Speos F =B =m-g xal és & ToUtou edpiokopsy ™Y oyéow :
k.M
B (4)
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*Eqapudlopey thv oxtow (4) els Tas Blo mepimTcdoes kol Exouev:

k.M kM
T2 T (R4 Dby (5)
_ kM k-M (6)

B= T T R4 hp

A va dmoeiwouey & &yvwoTta weytdn M kal k, Siupolpev T&s oyéoeis (5)
kel (6) kaTd LEAT kol AcuBdvopev :

g (R +h)

o T (R by v
Thv Ty tabmny ToU g /g, BFropev els Ty oyéow (3) kai Eyouev:
s R hy
T,=T,- R+ h, (8)

‘O TUmos oUros elvan Trpogavdds kal & TeAkds, BidTi TrEpiExEl &5 &yvewoTov pé-
yeBos povov TO Inrovpevov T,.

8) ’ExAoyn ocvoTAuaTos uovddwv. ’Ex TOv 8lo ocuvnbeoTépuov
gls v Mnyavikny ouoTtnudrowv, fitor Tol ouoTnperos povédwv C.G.S. kal ToU Te-
xvikoU Zuothparos (T.2.), & &AéEwuey Bik Thv Sofeicav &oxnov T olotnua C.G.S.
*Exppdlovres T& Sedopéva peyedn eis povédas C.G.S. éyopev: T, = 2,14 sec, R = 6,3+
+10%8e¢m, hy=75km = 5+108cm; hy= 32 km = 32.10° cm.

Znpelowors Képvoper Bvralba Ty mapathpnow &1t 1o wniikov R + hy /R + hy elven
TnAikov BUo SpoaiBlv  peyeldv, fitor pnrddv, kel s ék TolTou Buvdpsda vd peTpficwpey dupdTepa
vE olavdfmoTe povdBa Behfiowpey, .. km, ywpis v& Seopeudopeba dmd To T 1) mepioSos elvan
1181 ékmegpaoyévn els sec.

) AvTikaTdoTac1is THV Sedopévwv peyeddv. Avtikedi-
oTddvTes €ls TOV Tehikdy TUmov (8) T& BeSopéva, T& Smola Exouv #Bn tkgpaodi s
TO aUTO olUoTnpa povddov, AauPdvouey :

; 6,3-10% 4 32.10° sec-cm -
R 63-10+ 5.10°  cm
or) ExTéAecis peT& mpoooyxfis TOV &pilpnTik®dv TpE-
§ewv. ‘Extedolvres Tds onueiovpévas dvwTépw TpdEels eUpiokouey :

T, = 2,149 sec f: Ty = 2,15se0 z:pir.:i»

) 'Ereyyos TolU &dmwoTeAéopaTos kaf, el BuvaTdy, Emo-
ANBevois avTol ‘H edpebeica Ty 2,15 sec, &5 peyadutipa Tiis Sobeions
TR 2,14 sec, Btv dvmiPaiver e TOV vépov ToU éxkpepols, kaldTi, ds Bi18doker T, Duo-
1, «) mepioBos ToU Ekkpepois elvon dvTioTpdews dvddoyos THs TeTpaywvIkis pilns
zﬁg T Tol g», Emopéveos TO elpediy Efarydpevoy Béov va fBewpnfi kot dpyhv dx

pBov.

*ApBpdg Sratnpoupévwy Sexadindv Unpiwv cig Td EEaydpevov

To Zftnua Tolro Aoy oAsl oAAGKIS ToUs oTrovdaoTds, of omoiol, KaTd TOV

-~ Umrohoyiopdy Tolb éforyoptvoy, &g’ Soov ToUTo Sév elvan Suvardy vé Umooy1o0f éma-

Kp1Bdds, 8&v yveopifouv mooa BekaBikd wipla mpémel va Swcrnpricouv s TO Eoryd-
PEVOV.

"Edw eis o SeBoptver THs dorfoecas 8iBeTon &piBuds Toolros, doTe TO TEAEUTAIOV

Bexodikov ynelov Tov va elvan dpgiPodov, Tr.y. dtav didetan, &t ) TayUTns Kivn-
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ToU elvan v = 35,62 em [sec, ToUTo 8¢ &nhoi, 671 Td ynelov 2 Sév elve Eroarp1Pdds
YvwoTodv, AN elven &upiBolov, Trpéme, eis Tous Urohoyiopols pas, vé pr Siorrnpol-
eV TEPICTOTEPX &m0 BUo Bewad@ika yneior v 88 TO TpiTov Sexabikov ynoelov elven
peycAUTepov &mmo 5, Trapaieimopey aUTod kol adEdvouey TO BeUTepoy KaTd piav povdda,
gav B¢ elvon pikpéTepov ToU 5, dmmAdds TrapodeiToper alTd.

Ex T@v dveoTépo TpokUTrTE, 6T1 O dpibpds Tév Sexadikédv wnolwv, T& dmola
Tpémer v Siarrnpoupe els TO Egaryduevoy, efapTiTon &k THs dxpiPeics pé THv omolav
éxouv peTpndfi T Bedopéva kal Emoptves els THv Quokiy, dmou slvon ToUTo SuvaTdy,
Teplopifouey Tov &piBudy TGV SexoBixkidv Yngiwy kol &mAoucTelopey olTw Tous UTro-
Aoyiouous, els TohAGs B8 TepITTOOES SiaTrpoUucy BUo onavTIkG wigia kal Ev dpei-
BoAov. Eis Tas ouvifeis doknjotrs Tijs Quoikiis, Sid Tous dueoTépw EkTibeuévous Adyous,
Bexopebar: m =3,14, y2 = 1,41, ¥3= 1,73, ¢ = 981 cm/sec® k0., poAovoTI ol
dpifpol olror elven yvwoTol pé meploodTepe Bekadikd wngia.

Els Tous UmoAoyiopous Tév doxnoswy Duoiis TnpoUvtar of dxdAoubor xawé-
ves : o) Kard Tds mpoobices xal dgouptoes 8iv wpémer v mpowolpey Thv mwpdiv
TEpay oTHANS TEPIEXOUCT)S dugiforov ynelov. P) Katd Tov moddamAiaciaoudy kai
T Biaipeoiy, eis TO Efaryouevoy TpETEl v EXWUEY TEoOV &Pidudy OMUAVTIKEY Wn)-
Qlwv, doa Eyer & piuds ue TOV wikpdTepov dp1Budy ompavTKGY Wi,

ZTOIXEIQAEIZ I'NQEEIZ EK THZ TPII'QNOME IPIAZ

Kard v Ao tév dokrioewy 6 omoudasThs cuvanTd dpiopévous TUTToUS, &mrou
UTrEIoEpyoVTal QU VA TpIywVopETpIkal Evvoicn, @S Y. TO ffuiTovo v, T0 ouvn-
piTovov, n tpamTopévn kil f) cuvegaTTOUEYT.

Mpos UmoPornotw Tév &varyveoTdy éxkeiveov, ol &molor Gtv #youv dxdpn &mro-
xriioel yvoces Tprywvouetpias, dvomriooouer els 10 kepdhaiov Tolmo dpiopévas
& TGV OepeMicodidv yvodoewy aUTis.

A TorywvoueTpikoi &pifpoi Eis v Tprywvoerpicy ypnoipo-
Tololpey kupicos Técoapas &pibuous, of dmoiol koholvTor Tpry@vopeTpikol
Gp1Opoi, dvagipovron 8¢ avToTe €5 yowviav Tk §, | TO dvticTokov Tpds -
T T6Eov. Oi &piBuoi ool keholvtan finiTovov, cuvnuiTovovy, égaTTo-
pEvn kol cUvEQaTTOMEVT Kal TOPIOTGYTA CUPPCAIKES s £Efs :

neo, ouwwd, epb, opb.

B. ‘Opiopoi "Eotw 10 dpboydviov Tpiycovor ABT, émou Tds mheupds Tra-
PIOTEMEY BiG TY PIKPGY YpaupaTey, SnA. Bid Tol o T dmévanrm THs yovlas A
mAeupdy, Bi1& Tol B THY &mévavmt Tiis yeoviag B kal Siéx ol y T drévemt Tiis yoo-
viag [ kewpévny (PA. oyijuc).

a) Qs fiuiTovov Tis ywvias B Spifopev 1O mmAikov Tol wikous Tiig dré-

vavTt kabBéTou TAsupds P B ToU whkous Tiis UTTOTEIVOUOTS

r kol TopioTaTa oUuBoAIKEs s KkéTewb :
ok
npB= 2 (H
B o = T S S
Lot Wil pnfog Tiis Ethvdw1 Ka'eET&_D_\_I
ufjkos Tijs UoTevoUons
A U B ‘Opoiws Exopev : N Te= z (1)
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B) To cuvnuiTovov s ywvias B Oplietan dos 16 AoV ToU prikous
THis TpookeIuévNs KabiTou TAsUpES Y ik ToU prixous T UtroTelvolons o kai TUPIoTE-
TOL CUPBOAIKGS :

Guy B = .I_ (2)
»
feorn R Uijkos Tils TpooKeIptvns KabéTou
3 S pfikos Ths UTToTEVOUTTS
‘Opoleos Exyopev : owI = -% (27)

¥) ‘H égamrouévn s yovias B épilerar & 1& mnikov ol prikous THg
&mrévavtt koBéTou TAeUpds B Bid TolU prkous T TpooKEINEVTS KabéTou TALUpds Y
Kot TeploTaTol cUPBOAIKES :

epB = .,@, (3)
¥
fiTot | o ufikos Tijs dirévavti kaBétou
v i | i piikos Tfis Tpookeipévns kabéTou
‘Opofes Eyopey & eI = _E. (3)

8) 'H cuvepamrouévn s yovles B opileTon dog 16 mrAikov Tol pdxous
Tiis wpookelpévng el THy yoviav kodéTou TAEUPds Y Sik TolU prixous Tiis &mévovTi
Ths yovias kabétou TAsupds B kal mopioTd&Ton gupPoAikéds :

Y
cpB = - (4)
B
i =2 MfiKos Tii5 TrpocKijibms xabérou )
fiTor : opB = ufikos Tis &mévavT KabéTou
“Opolws Exopev : opl'= *5'7 (#)

"Ex Tév dvartépw iooTiTwy TpokiTEL 6711

o) Kébe wdletos mheupd dploywaviou Tprydivou elven ywdpevov THs UToTevoU-
ons eml TO fMpiTovov THs dmévavTi Tpds auThy Ofelas yoovios 3 TS ouvnpiTovov
Tiis Tpookeapévns Ofeias yoovias.

) Kéfe xdletos mAeupa dpboywviov Tprycovou elvan yivdpevor THs SAMTs Kb
Tou mAeupds éml T épamrTouévny THs &mévavTt yevias § éml THy ouveparTTouévny
T Tpookeévns dEelas ywvias auTol.

"Ex 10U dpiopol Tév TprycovousTpikddy dpifuddv wds ywvias mpokitrTel, &Ti ol-
To elvet kaxBapol &pi1Buoi Olrw Y. EGv BUvov I Ekmeppaopévny els kgr*
ToAaTAATIAGwWHEY 1) Bionpéoopey Bi& Tivos TprywvopeTpikoU &pifuol, & AdPew-
Mev e SUvapy el kgr* x.o.x.

*ApoU TS fuiTovoy kel TO ouvnpiTovoy mids ywvics elvan mnAikov wds Tév kobé-
TV wALupidy Tol dploycoviou Tprydvou Bid THs UroTewouons, elvan Trpogavls &L
Tooov TO fpiTovoy, Soov kal TO guvnuitovoy Stv elven Suvetdy v slven peyoriTepa
Tiis povados. Ak Thv Epamrropévny Sucs ked THY ouvepaaTTopévY WSS Yoovios BEv
loxUer 10 auTo.
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Al Tipad 1@ TprywvopsTpkéy dpidudy &ouv Umrohoyiobij &1& Tds Biapdpous yeo-
vies kel dvorypdpovTan s eldikoUs Trivekas, @S Y. & TapaTiféuevos eis TO Téhos Tol
BipAiou. OUrws, & Tol Trivakes TouTou ebplokopey my. Si&k B = 300: nu 30° = 0,5,
ouv 30° = 0,866, ep 30" = 0,577,

EE amAfs ovykpioews TGOV &vwoTépr TUTTWVY PAéropey, 6112 qu B = ouv T, ouv B
=nul, epB =09l kal o9 B =ep . Al dverrépa oyéoeis ioylouy, dtav ai yevia
Bxal ' slvot ocupmAnpouaTticai, &nh gyouv &Bpoioua wds dpbiis yevias,
fiTor 900,

"Edv Sioaptowoper thy lowow (1) Sk Tiis (2), AapPavopey Thv (3), 2&v 8¢ G-
pegapey Ty (2) Bi&k Tiis (1), AauPdvopey Ty (4). “Ouolaws, t&v Sionpéowpey thy (1)
81 g (2'), AawBdvouey THy (31), dvdd E&v Srouptowpey T (2) Bk Tfis (1), Aaupé-
vouev Ty (4'). "Ex ToUTeew mpokUTTouy of k&b oyt :

uB v B
=B (5 B =B (6
wl v
L=l (7) =T (8)

I Oeuediddns oxéors: "Edv ydowopey ds o TeTpdywvov Tés lodtnTas (1) kel (2) xal
mpooéowuey alTds Kord BEAT, AauPdvopev :

(nuBJ* + (owB)e =P :{;l’

Eiven 8pess, kard 16 TTuberydpeiov Bechpnue, B2 + Y= o, tmopbvess 1) dveo  oyiars, dgaipoupd-
Ve Téy Toapeviéoewy ToU TrpwTou péAous, YpdgeTean :

| e B + ou?B = 1 ’

ToU EdErou GnA. ypapoutvou &vefey Tol cupBéou Tol TPLY@VOUETPIKOT &p1Buod.
Edv mpéeopey o almd Bik T fodmras (1') kel (27, Aappévopey :

‘ Ml ol =1 ‘

"Eav &5 fodmnTos (5) kel (6) woMomhacidowpsy ko HEAN, AapPlvopey: ep B.og B = I,
“‘Opofcas, 2w mpdEoopey Td aiTd Sik &g lodmnras (7) kad (8), 0& AdPwpey @ eq [ - opl =1
Els iy Tprywvoperpiov dmodeicnero, &1 1

M8 = ow (90°— 8) = nu (180° — 6) (9)
A owv 6 = np (90° — 8) = — ouv (180° — 9) (10)
€96 = 09 (90°— ) = — g (180° — §) (11)

b ﬂ Alow eliypnoor elvar af dxdloution TRrywvopeTpikal oytoets :
M0+ g)=nud-cwe+owb nue (12)
ow (84 ¢) = ow d-ouw ¢ —nub.nuo (13)
B a r M 20=21u8.cuv 8 (14)
o 20 = ow?f—nuzo (15)

Els méwv Tplywvov, os .. gs o ABI (PA. oxfipa), loxiow of oyéoers :

S SR S T b
A quB - qur © mwAT muB T quT (16)

fiTor 1 et& prikn TV mAeup&v Tprydvou elven Gvéhoye Tpds Té& fpiTova TEY dartvavTt Y@vidov oo,
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EIZATQI'H EIX THN MHXANIKHN

ATALTAZEIZ. MONAAEZ, T'PAGIKAT ITAPALTAZEIL.
LYNOELIZ ATANYEMATON

KATHTOPIA A

1. N& ebpeBolv wi éioboelg Siaordoewy ual oi povddes petpicews eig To
obomua C.G.S., 10 acdompa M.K.S. xal ©6 Texvinov Zdetmpe (T.Z.) tdv
peyebemyv F-t xai m v, omouv F Sdvopig, t xpévog, m pdle xai v Taydrg.

Abog. o) ZUoTnpa povadwv C.G. S, Mg 76 péyelos I'- L Exopey P=[M LT ?] kai

t=[T], 80ev: F-{t=[MLT-2|[T]=[ML T ] kai povés alToU elvca 16 :

1 gr-cm-sec—?!

Mg T péyeBosm - v Eyopev : m = [M] kad v = [L'T—1], 68ev m-v = [M] [LT 1] = [MLT-1]
Kol povds clTou TO:
lgr-cm:sec—?

By Zvornua povaBwv MILS. Ak 1o péyefos M- L Exopev: I = [MLT—2] kal t = [T],
Gfev oL = [MLT-2] [T] = [MLT ] kal povds attol elval 16 :
1 kgr-m-sgec—1
A& 16 péyeBos m-u Exopev : m o= [M] kel v = [LT—'], 68ev m.v = [M LT—1] xol povds

oUTou T !
1 kgr-m.sec—1

¥) Texvikdy Zvornpa povadwv. Ak 1o péyebos I'-{ Exopev: I = [I], L = [T],
GBev I+ L = [I'T] kel povds avrol 16 :

1 kgr* - sec
A& 16 péyelos m-u Eyopev : m = [F L1 T kedu = [L'T—1], &6ev mpoxdmrrer 6T1: m.u =
= [F LT [LT-1] = [I'T] xal povds adTol T6 :

1 kgr* - sec

A& ouyxrploees Tév églcu’:ugmv SrooTéoswy TévV peleyddv I - L kad m - v kad els T& Tpla ovoT)-
poTot TRAPATHPOUHEY OT: auTan eival dpotan, 16T T& BUo peyéldn elvon Spole, kal Suvapsba pdhoTa
v& ypayoouey TV oxéow (I t] = [m-v].

2. Né ebpeboiv i’ui eElowaelg Siuotdoewy Gig kol al povddeg petphoews TéHHV
peyedov 1,12-111.\,:, omou m péfo xai v Taydrng, xal pomig Suvdpewg, #
onola énppalerar Omd Tijg oyéoewg F-1, 8mov F dvapig xal | pixog, eig té
cvorhpata povadwy C.G.8., M.K.S. xal Texvixdv Tootnuc.

Avoig. _ﬂ,) '2?‘:’ OCTnNEa povadwv C.G.S. Ak 1o péysBos 1/2-m-v?, Emadly & &piuds
1/2 Gmotehel &BicoTator péyeos, Biv AapPdveran U Swiv, kal 1) icwors SiaoTéoewmy  oupTiTrTel
Trpos 1Y ToU Webéyous m - %, B To émrolov Exopsv: m = [M], v = [L'T-1] kai v® = [L2T-2],
B0ev m+vi= [ML*T—*] kel povds 76

1 gr-cm®. sec—?

WnpionoBrke amd To lvotirouto EknaiSeuTtikig MoAmkrg 2



18 I. MHXANIKH

At 15 péyefos F- 1 Exopev : F=[M L T-2] kad I=[L], &ev F.I=[ML T-7] [L]=[ML*T—9)
Kal povds T6 ;
1 gr-cm?- sec—?
B) StoTnpea povddwv MK .S, Ak 1o péyedos m-u?/2 Eyopev : m=[M] kol V=
= [L*T-*], &6ev m - u2=[M L2 T—2%] kai povdgs 16 :

1 kgr.m?.sec 2

Ark 70 ptyelos F -1 Exopev : F=[ML T-%], I=[L], 86ev I - [=[M L2 T 2] kol povas atrroli Té :
I kgr.m?-sec—?
) Texvikov ZvoTnue povéBov. Ak T péyedos m-u? /2 Eyopev : m= [P L—1T79],
= [L3T—?], &6ev m - v=[I" L—1T%] [12T—2]=[F L] kal povés o :
1 kgr*m
A 1O pbyelos F -l &yopev: F = [F], 1= [L], 80ev F- I = [F L] ol povds 16 :
1kgr*m
A ouykplosws Téw Eiocioewy BraoTdoewy TGV peyeddy m - u /2 (kiwnTikh tvépyeia) kad Tiis
potriis Suvdpews I - I PAémopsy, 611 dugdTepar T peyéln Exouv T alTiy icwow beoTdoswy, dv

ouTols Sucs elvan tvteddds Srdgopa peyebn, §16T1, &vdd 1) KwnTIKY tvépyeta elvar dpilpnTikdy péyefos,
1) porrt) elven BravuopaTikdy.

OUtew owdyetan kad ) TpéTaots, 571 8Uo Suota peyédn, .. épyov kal kivnTiky Evépyes, Exour
ket dudykny v ol diowo SiaoTdoewv. "AMAG 1O dvtioTpogov v dAnbelel, Snhabh BUO pe-
yéon, Exovra Thy abTiy iicwow SiaoTdoewy, Biv Emetan 11 elvan TabTdonua peykln. Mt dAAous AS-
yous 1) dvwTépw ouvlrxn elvon dvaykade, AN Sy kal ikavi.

3. “H durig Tijs Tijg elvar 6 370 000 m. N& éxppactfi: o) eig km, B) eig dm,
Y) €ig cm, xai §) eic mm.
Aboig. a) Al vé petarpbpopey Ty dxtive R Tis [is dmd pérpa (m) s yihidpetpar (km),
tpappdlouey THY péBodov &Y TpIdy, G5 s :
T 1 km iooltar mrpodg 10°m
(méoa) ; km loolvren mpds 6,37 - 10%m

- 1-6,37-E km-m

kel eUpiokopey : r=—7r5 = —=6,37. 10 km

"Apa 1) dktis Tiis IMis els km elvaa :
R=6,37-10% km
B) ‘Ouoles, tmeid 1 m=10 dm, ipappdiopey THv péBoSov Tév Tpiddy, &g EEfs:

Im 10dm
6,37 - 10°m x; dm

: . 108 5
kal eUplokopev : .1.'=M—£ mem=6,37- 107 dm

"Apa 1y drls Tiis s els dm elven :
R=6,37-107 dm
) ‘Oupoiws, tweidf 1 m=10%cm, ebpiokopev, Bi& Tiis aUTis pebéBov, &71 4 ducris i s €ls
cem elvon

R=6,37.10°%. 10® cm=6,37 - 10® cm

8) ‘Opoleos, Emerdn 1 m=10° mm, eUpiokopey, B1& Tiis «UTiis pebdBou, &T1 f) dxris Tijs s els

mm efvan
R=6,37-10°. 108 mm=6,37 - 10° mm
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&, N& énqpactoby 20 m: o) eig km, B) eig vavtid prilie, y) elg mm, xol
8) eig p..

Aboig. a) *Emady 1km = 10°m, 8& elven kel 1 m = 10—3km, &mwdre, v Epappdowuey THY
uébodov TGV Tpikv, euplokopsy, 671 :
20 m=20.10-° km::ﬂ—_ﬂﬂ
B) *Emeidn 1 vavtikdy pidiov=1852 m, sipiokopev &T1:
20 m=20/1852 vout. pihia=0,0108 vawr. pihi
¥) ’Emeid) 1 m=10° mm, ebpickopev &mi:
20_m_20- 10* mm=2- 10* mm
8) ’Emeidfy 1 p==10—%m #, émep 10 alr6, 1 m=10° , elplokopey &1
QOJ:ZO- 108 l-l=:2_"1_0_15
5. ‘H povag Angstrb'm ("Avyrotpep, 1 A) loobran mtpdg 10 fem. *Edv 1o

mpdoivoy @ig &N RiMog xbpartag 5900 A, méoov elvar Té pijxos wbpoutog Tod
PwTdg TOVTOL Elg M.

Avoig . ’Edv kodéowpey A TO pijkos kiparos ToU mpacivou gwTés, fmaidn 1 A=10-¢ cm, 6&
Eycopev : A=5900- 10—® cm, kol &medd) 1 mp=10—7 c¢m, evpiokopev &mi:

A =5900-10-%- 10" mp = 590 mu
6. Na éxppachi] elg dutivia (rad) ywvia 45°.
Adaoig. Qs yveoTtdv yovia 180° looUren wpds yoviav m dxrwviov. Kard ouvéreay, Si& yoviav
¢ O Excopev :

0. ar
9= BS—UT rad

(1)
*AvtixaBiorédvTes els Tov Tmov (1) Ta Bebopbva, fitor ¢° = 459 kal AcuPavoptvou U’ Sy 6T
= 3,14, elpiokopev &T1:

450 — fu 7,875 rad

7. N& peratpamody : o) raydtys 72km/h eig m[sec, B) Toyvrng 200
cm [sec e€ig m /min, v) toyxdtng 1250 cm [sec eig km /h.

Mdoig. o) 'Emadh) 1km = 10°m xai 1h = 3600 sec, siploropey :

108
72 km _ 72.100m m

h " 3600 sec

sec
B) ’Emeidn) 1 em = 102 m xal 1 sec = 1/60 mim, ebplowopev :

0pp _EM_ 200 10-2m

_200-10 o m
sec — 1/60 min

‘min

y) 'Emaidd) 1 cm = 10-°km kol 1 sec = 1/3600h, eipioropev

cm 1250 - 10-% km km
1250 sec IEDE h = ho

8. N&a pertatpanf] émitdyuvoig: o) 50 cm sec® eig m /min® xal B) 1,25
m [sec® eig km [min?.
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Adeg. o) *Emeidi) 1 em = 10—* m wod 1 sec = 1/60 min, ebpiokope :

L 50-10*m Okm
sec2 — (1/60 min)® min?

B) Emeidn 1m = 10—% km kad 1 sec = 160 min, epiokcpev :

m . 125-10—2km km
sec®  (1/60 min)* — ' min?®

9. Méou Seurepdhenta mepiéyovrar eig 1 &rog (365 AHpépat).
Adcig. ’Emeidhy 1 h (1 dpa) = 60 min kai 1 min = 60 sec, Eretan 671
1 h = 60-60 sec = 3600 sec.

‘Emions, &medh 1 fuépa = 24 h, 6& elvar: 1 fpépa = 24 3600 sec = 86 400 sec kad ouvemds
76 1 Eros (= 365 fjuépon) O& elvan :
1 Etos = 365 - 86 400 sec = 31 536 000 sec = 3,15 - 107 sec

10. N& éxppacolby 100 Gépdeg eig éxatooTéperpa (cm).

Mdoig. *Eg’ boov 1 UdpBa — 0,914 m = 91,4 em, Erreton &1
100 Uépdes = 100 - 91,4 cm = 9140 cm

11. Kfmog, oxfpatos dploywviou, Exer mhevpds 0,30 km xal 0,12 km.
Né& ebpebfi ¥ %r:upcivem ol u‘v']‘.rrou ) eig TeTpaywvind pétpa, B) el aTpép-
poata, xal Y) eig TeTpaywvixods Textovixobg ThYeL.

Aborg. o) Edv kahéowpey 1) kal I, T&s Theupds Tou Spboywviou, TéTE TO tpPadov 8 alTou
BiBetan Bix s oyoecas 1 8 = I - L, "AvrikeBiotévTes els THv oyiow TadTny T& Lxall, 81& TGV TI-
uév Tiis doxnoews, AapPdvopey :
S = 0,30 km x 0,12 ki =0,036 km?

1}, émedn 1 km?® = 10° m?, 0& £xwopev :
8 =0,036-10% m* = 3610 m*
B) ’Eq’ Soov 1 orpéppa = 10° m?, 8 elvan xad 1 m2 = 102 oTpéppaTa, kol Emoptveos B& Excopey @

._“‘.- = 36+ 10° - 102 opép. = 36 oTpéppara

Y) ’E¢’ doov 1 Tetpaywvikds TekTovikds miixus = 9/16 m?, 0& elvat ked 1 m? = 16 /9 Tetparyc-
vikol TexTovikol Trixels, kol owvemdds & Excopev

5 =36.10° 169 Tetp. TexT. THiKes = 64 - 103 TeTp. TekT. THYES

12. *H 8idperpog olppatog €€ dperydinov eivar 1,22 mm. Iéom elvar ¥ Topy)
avTol : o) eig mm? kol B) eig em?.
Adgig. *Edv kahéowuey § Thv Bidpetpov THs Toufis Tol oUpparos, TéTe TO tuPadov S Tis Topds

aUTou O& elven :

; 5%
S=m. —

4
a) Ofrovtes & = 1,22 mm, eVpiokopev :

S = 1,168 mm?
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B) ’Emadf 1 cm?® = 10 mm?, 0& elven kal 1 mm? = 10 —2em?, kol Emopévos :

=1,168-10—2 ¢m? = 0,01168 cm?®

13. ITA&E, xatd mpooeyyLoLy TeTphywvog, €xetl Siaotdoes 12,04 em xai 11,93
cm. Iléoy ¥ émipdvela Thg mAandg eig mm?. ’Eav Seyxbdpev 611 %) mAdE elven
TPAYULATL TETPAYWVOG, TAeLpds 12 cm, W) émpdvela adtig elvar 14 400 mm?.
Iléoov éni Tolg éxatdv Siapépel N mpaypatiy émipdvela Tig TAuxdg dmd ThHY
HOTE TIPOGEYYLOLY.

Mboig. E@’ boov al Biaotdoeis Tiis mwAakds elvan 12,04 em = 120,4 mm kad 11,93 cm = 119,3
mm, 16 EPadov S avTis O& elven :

S = 120,4 mm x 119,3 mm = 14 363,7 mm?

kol ouveTrds B& Biapépn Gmd THY Kot Tpostyylow kord 14400 mm* — 14 363, 7 mm? = 36,3 mm?.
L va Eﬂpwueu TogoV Tols EKaTOV 81uq>Eps| 1 'rrpuyuorrlm Empdveta &rrd Tqv Kot Tpootyyow,
ckern‘ouseot &5 675 1 "Otav 1) vpayuuﬂm émq;aueld Exn éuPadov 14 363,7 mm?, ToTe Sragéper altn
a&1ro TT]V KOTar 'n'pocrsyyww kot 36,3 mm?®. Edw Speds 1) mpaypoTikd émq)aumcx elyev duPaddv 100
mm?, mwoogov 0& Bibpepey GO THY KaTd Tpogtyylaw ;
AUovtes TO TPOPANUA ToUTo PE THY péboBov TA TEIGy eUplokouey &1 Biagéper katd 0,25 %,

14. Mera paySaiav Bpoydv W otdbpn Alpvng avijAbe xatd 26 mm. Aedo-
pévou 6TL ¥) émipdveta g Alpvng elvar 9 km?, xatd néou Altpa NOEAGN W Te-
PLexTi®oTNG THG Alpvmg.

Aboig. 'Edv KC!’?\EO'LOIJ-EV S 'rtw Errl:pcxvenw Tiis Alpvns kal h Ty dvlpwow Tis otdluns, TéTe 1)
abfnois V Tiis meplexTikdTnTos Tis Alpvns 8 elvan :

V=258.h

’Emeidh  Exet Bobff Smt S =9km®=9.10°m? wal h =26 mm = 26-10-°m, AcpPdvopev,
b1’ Epapuoyis Tis dvwTépw U)(écrr:wg, ot

V=9.10°m? % 26-10*m = 234. 103 m3
Emeidh 8¢ 1m® = 10% 1, E\‘incxouzv &11:
V=234.10°-100 1t = 234 . 105 Ut

15. "H &1dperpog Tijg ﬁucewg ‘kulwﬁpmou Soxelou eivat 16 cm, 7o 6¢ Uog
adTod 30 cm. Iloia 9| meplextindtng Tod Soxelov eig muPind éuwroa'roy.e'rpa Ai-
Tpa wal wuPued pétpo.

Adoig. "Edv & ) Brduetpos kal h 1o Uyos Tol kvhivBpou, & Sykos autol Sietal, s yveoTé,
0o Tou TUTrOu :
V=S8-h (1)
&mou S 10 éupadov Tis Pdoews ToU kuAivBpou .

’EE &hdou, émabh TO EuPadov S elvan éuPadov kikhou, Biapétpou B, Exouey :

omwdTe AapPdvopey :

Ve=m.—.h 3)

"AvtikaDioTdvTes els TOV TUmov (3) T& BeBouéva, fiTor:
o) m=3,14, 5=16 em, h =30 cm, eUpioKopey
V = 6028,80 cm®
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B) m=314, §=16cm=16dm, h=30cm = 3dm, &xopev :
V = 6,0288 It
ToUto elploketan kal k Tijs dmravrioews o, AauPavopivou U’ Syw 61 1 It = 10% em?
y) w=314, & = 16cm =0,16m, h = 0,80 m, AcpPdvopsv :
V = 0,0060288 m?* = 6,0288 . 102 ®

Tolro ESayeTat kai & Tiis dmavrhgews o', AauPavoutvou G’ Syiv é11 1 m3 = 10% em®
16. KoBog éx EdAov &xer mAevpdv 0,5 m xai ) pale advod elvor 100 kgr.
N& ebpebi] 1) muxvérng Tob Eblovu.

Adoig. 'Eqv koMégwiey o THv &kufiv ToU kUPov, ToTE & Sykos Tou 0 elven :

T
*Emeidn) Spoos Exer 5097 &1 e = 0,5 m = 50 em, Emeron &1 & Syxos ToU xUPou B elvan :

V = (50 cm)® = 125 10% cm®

‘H mukvdTns p BideTan, s yvwoTdy, Si1& ToU TUTTOU !

W
’Epyaldusvor els 1o Zoornpa G G. S, Gétopev: m = 100+ 10°gr, V = 125 10%cm?® «kai eUpi-

oKOopev OTI :
p= 08 grlem?®

17. Kuhwipudh) paPdog éx owbfpou &xer Gdog 0,2m, ¥ 8¢ Sidprerpog tijg
Bdoews adriis elvor 12 mm. E&v W pélo tis pdBdouv elvar 176 gr, vé ebpedi
# muxvéTng Tod cidvpov.

Adowg. vepitopsy 811 A mrukvdns BiSeten Imd ol TUmou :

*Edv Gpws kohéooopsy § Thy SidpeTpov Tis Toufs Ts kuAwBpikis pdPBou kal h 1o Gyos alris,
ToTe B elven

. 53
e G o
4
kal guverdys & TUTos Tiijs TUKVOTNTOS YiveTan :
4-m
P="wen {h

Al va elpoopsy Ty TukeSTITR ElS g /em®, Tpémopey TaS TINdS TG peyeddsv els povddas C.G.S.,
é1e B¢ Exoopev: m = 176¢r, § = 12mm = 1,2¢cm, h=0,2m = 20cm, xai & Epopuoyfs Tou
Qveotépw TUToU (1) AcuBdvopsy :

p= 7,8 grfcm?®

18. Aoyeiov &yer Sidperpov 10,3 cm. xal Glog 8,75 cm , nAnpodrat 8¢ e pé-
- A CEav o péhe Exn Bdpog 900 gr*, méoov To eiSikdv Rdpog adtod.

_ DAdog. To elbdv Pépos, o yvwoTtdy, elpioreton ik Tol TnAlkou Tod Bapous B ol copatos Six
ToU &ykov V altol, fitor

g = —— (1)
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‘0 &yxos ToU KuAlvBpou loolan p 1o ywépevoy Tiis Paoecs abmold S = -5 /4 bml 16 Tyos h
kel Eropbveos 1) oyfors (1) ypdeetar:
B _ 4-B
we T (2)
4

Ottopey els Thy oxtow (2) T& Sedopbvac: & = 10,3 em, h = 8,75 em, B = 900 gr* kal eVplowopey :

e= 123 gr* fem?

19. Avvapbpetpoy BU Ehatnpiov pépel eig T& xardTepoy dxpov Tol Elaty-
plov delutnv, 6atig petatoniferar EumpocBev xavévog Suy-

pnuévou eig mm. Ai Bécerg Tod Seinxtov, ouvdpticer Tob T G R
H - = , 3 - \ Bépos Otois
Rdpovs opticews Tob Suvapopértpou, SibovraL amo Tov . :

2 & A & popTiou | BeikTou
napatiBépevoy mivora. Zytobvrai: a) N& yapaydfi # ma- elg gt | elgmm
puoTaTiny wapmdin Tig Oécews Tob Selwtov cuvapTAcer | —
ToD cpopTion, Sk yphvews Y1hooTopeTpinod Ydprou. Na !0?) égz
6pLoBf) Gg nAipal 1 cm Sid 100 gr* éni tob dEovog Ox xai 200 213
1cm 614 10 mm énl tob &Eovog Oy. B) “H émpiuuvorg 300 223
SOvaror vi Bewpndi] dvdheyog mpdg Td optiov; v) Katd 400 %32
v éEdptnow & Belutng Bdver eig THV Umodiaipeoty 288 222
261 mm* 814 ypnolporon|gewg THG HopmwUANG va ebpedf 700 256
1o Pdpog. §) "EEaprator Bdpog 430 gr** 8ud yenoionou- 800 264
cewg Tig napmdAng vé ebped] % Oéoig Tob deixtou. lggg %%

Advorg. o) To ol B e e —- - |
oxfina  Bekvber THY
YPOQIKNY Tap&oTA- Yy
ow Tiis Oéosws ToU 280
BefkTou  GuVapPTHOEL
TOU QopTiou.

BY ‘H émiprikuv-
o15 Buvaran v Oeco-
pnof) dvdhoyos Tpds 260
T goptiov, dioTI 1§ E
yopayfeioo  wopmi- o
An elvon oyeBov eU- v
felax ypapun. 3

Y)Té péposgop- 5 240
Tioews, B’ EmipnKkuv- o
owv 261 mm, omows ¥
BevieTan & Tfis K- )

UAns, elvan :

BTTUATS, ElVal 220
790 gr*

5) Ak T Pépos i
popTioews 430 gr¥, HEHE HiH L
ws BetkvUel 1 Kapi- 200 HHHh R T
AN, N Empfkuvols 0
elvar @ Bopoc gopriou €l gr*

231 mm

20. *Acfeviig mapovcidlel Thg GxorovBoug Beppoxpaciog xab’ dpav, &md
T 8ng w.u. uéxet 8ng p.p.: 37°C, 37,2°C, 37,4°C,137,8°C, 38°C, 38,4°C,
38,89C, 399C, 38,2°C, 38'C, 37,6°C, 37°C. Né rnopactadf] ypopuxds 1 Oep-
poxpacia Tob &obevolc cuvapticer Tob ypdvou.

Abolg. M vd TTapacTHowUEY ypagikids THv Beppokpagiay ouvapTigel Tol ¥pdvou, AapBdvo-

uev SUo &Eovas (edbelas) Tepvopévous kot 6pﬁ_ﬁu yoviav kai érrl ToU fvds uiv yapdooopey  KxTdAAn-
Aov KMpaka ypovik@dv SiaoTnpdToov, ml Bt Tou &Ahov katdhAniov Khipaka Seppokpaciiav.
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