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O€pa kai pEBodog TAC DUCIKAG

l. ©épa Tijg Puoikiig

Mé tig aloBijoeig pug Sramotdvoups St ot ®oon Omdapyovy diwed
copara, moL Exouv daardcels. "Enlong Siamiotdvoupe 611 ot Do cup-
Baivouv Sidpopes ueraforéc, mob tig dvopalovpe gawduera (m.y. mTdoM
copatmv, gelgpol, yevvnon dpyavicudy k.i.). "H épevva tob DAtkod KéopoL
elvar Bépu v Guowdv "Emetnpdv, nod dnotelobv Eva givolo moAAdV
khadwv. Kabe khadog amorelel ofpepa idraitepn émotipn, énog elvar 1
"Actpovopia, f| Fewhoyia, | "Opuktodoyia, f| Biokoyie k.4. Buoikdg khd-
dog v Duoikdv 'Emotnudv sivar f| Puowa), N\ dmola tEetaler dpiopéva
YeVIKA @owvopeva, mod 6év mpoxakolv dAhayn otiyv oloie 1@V cwpdrov.
Mapddindha pé o Qo) épyatetar kai | Xnuela, 1| onola &Eetalel opi-
opéva puivopeva, mov d@eilovial otolg Slapopetikols yapaKTiipes 1OV
VAk@V copdtov. Metald tfig Duoikfig kai 1fjg Xnusiag 8év Ondpyel capng
Saywpiopds. "H Dvowmoynueia drotehel to olvisopo petald adt@v T@OV
8bo kradwv. Ta tehevtala xpovia Gvantiydnke i ’Arouwa) kal 7| [Tvoyvix
Puoexr], mol Ekavav Gkopn mo doaph T@ Spre petali thc duoikiic kai Tiig
Xnpeiag.

2. M£Bodog Tiig Puaikiig

"H @uotkn xkai i Xnpeie Siaxpivovrar and tig dhheg Guoikég 'Emorti-
reg kupiwg yid ) pébodo mov Epuppolovy, tav kavovv ma Epsuva. ZHpepa
v 18ie pebodo mpoonabodv vi Epappocovy kai Sheg ol dhheg duoikég
'Emotfiueg, yiati drodeiytnke dmi elvar N mo dogarig pébodog yia TV
Epevva tob OALKOD kOopOU.

a. Maparfipnon kai neipapa. "H Guoikn npoonadel va fpel mowd aitia
npoxudel 16 kGbe Quokd @aivipevo. N 16 okord avtd otypiletal npw-
TAPYLKG oty mapatijonen Kal o1 zmelpapa. "Otav kavoupe mopatipnon,
rapakorovBobje Eva aiwvopevo, akpipidg, éneg adtd cuupaiver oty Goom.
Ao abth Spwg thv anhf napakorovbnon 1ob paivopivou év propolpe vi
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kataAnEovpe mavrote of Eva aopalés ouvpunépacpa. I altd katagebyoupe
otd neipopa. "Otav Extehobpe neipopa, énavarappavovpe oxdmiua Eva @ai-
vOpevo, gite 6nwg oupPaiver o) dion, eite o dugopetikég cuvbiikeg, ToL
tig pubpilovpe éuelg. Mé 16 meipapa of Epguvntés katopBmdvouy norrég po-
pég va nmapdayouv kol va é€etalouvv kawvovpla aivopeva, molb dév fupavi-
Covrar oty ®Oon. Fevika pé 16 neipapa metvyaivoupe 1 Palbitepn Epeuva
EVOG (uivopEvov, yioti tote 1 Epeuvve katevduvetal mTpodg OpLopEvo okono.

B. @uoikol vépol. "H duoiki) 8év kavel pdvo pia Gk neprypaen tdv
QUIVOPEVWY, GAAG Kal petoder pé dxoifeia ta Sidpopa peyédn mol Epgavi-
Covtal o160 &Eetalopevo eaivopevo. "Etol Bpiokel 7] ovrdornon nol cuv-
déer petaky Toug avta ta peyEdn, dni. Ppiokel wid loyueaj oyxéan mob cuvdiel
abTd ta peyedn. AT 1) hoyikn oyxfon anotelel Eva guotkd vépo. "Etol n.y.
Bprkape 81, Gv i Oeppokpasia évog depiov elvan otabepn, t6te 6 dykog
tou petafalietal aviioTpdpwg avaioye pé thv mieom tou (vopog Boyle -
Mariotte). "O @uoik6g vOROG elval Hid pevixevon TV CUUTEPLOUATOY, GTH
omolo kutahnyouvpe Enerta ano opiopévo apllud napatnphoeny kol nepa-
parav. ‘H ®uoikn, yid vi ketadnlel of Eva vOpo, poywpel and 1d peowxo
npog Td pevexd, dnk. Epappoler T oy pébodo, moL dvopdtetal énaywyi).

Y. “YméBeon. Oi guoikoi, Bédovtag va yvwpicovy Babitepa tov DAké
koopo, mpoonabolv va Ppoiv motdg Aoyikdg oOvbecpog Omapyer peradi
TV S1apOpmY LOIKDY VOR®Y Kal ETOL vd SuVEVHOOLY aUTOLE TOUE puotKkolg
vopous of &a éwmaio loyixd obotiua. "Eva tétolo Aoylké ovotnpa, mou
Eppnvevst TAfBog puowdy vopwv, dvopdletar bnébesn. “Etol my. 6 Ta-
Athalog pé 16 neipupa Bpiike ToUg vopoug mov SiEnovy thv Ehetlepn ntdon
v copdtov. 'O Kénkep pé nopotnpioelg Ppiike tolg vopoug mod Siérouy
v kivnom t@v mhavntdv yopw and tov "Hiwo. "O Nevtwvag, yd vd épun-
vevaer TO0G VOROUG mol diémovy v thon TOV CwPdtwv kai thv kivion
TV thavnt@v, datinwce Ty dndleon 61 ol paleg dvo cwpdtwv xovrar
dpoflaia kai akopn npocdiopioe Bewpntikd v €AEN mol Efackel 1 pud
palo mave oty dAin. Abth f apoifaie EAEn 8Vo paldv Enalnlederar pé
16 reipapa. "EnadlnfevOnke kol ano tov Le Verrier, 6 dnolog, pé Pdon thv
broBeon tod Nevtova dvaxdhuye povo pé Oroloyiopols tov mhavin
Mooceidova.

8. Oewpla. MNa vi yiver tapadexti pia tnoédeon, mpéner i nobeon
vd Egppeder Gla td pvwotd gawdusva, otd omola avaeepetal, kal dxopn
npénel vd moofAéner véa pawdueva, Toh mpoximToLY MG AOYLKN cuvénEln
and thy Omdbeon. "Av 16 nelpapa énadnOevel tiv dnobeon kai tig mpoPré-
WELC TNG, TOTE mupudeydpacte Gt | dndbeon dvramoxplveral oty mpayua-
rxdTyTa xai i onobeon yiveral Oewpia. "Etol m.y. | nopanave dnobeon Tob
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Nevtwve glvatl yvooty onpepa @¢ Dewpla 7ot mediov fagdryrag. Loyygpovn
EQappoyn autiic tiig Dewpiug Exouvpe otolg teEXVNTONG dopupdpoLS Kui Td
dracTnponiola, ol ouvex®s Ektokelovpe o16 AlaoTnua.

Miua Oewpia eivar Eva Loyikd oclotnpa, mol £punvevel pe) ahn Opada
Qawvopévev kai 0dnyel oty avakdiuvyn véwv @aivopévov. Lty avakd-
Avyn abt@v tdv guaivoptvov f| Puoikf npoywpel ané td pevd mpocg T
Heoixa, dnhadn dpappoler TR loyikn péBodo, mov dvopdletal mapaywyi.
"H @tio pidc Oswpiug elvar toao peyahitepn, 6oo peyakvtepog slvar 6 apio-
ROG 1@V paivopévov ot EEnyel adtn N Bempia. "Otav Spmg avoxkaAlYOupEe
Eotw Kai Eva gaivopevo, mod i Bewpia 8&v propel va 10 Eppnvedoel, TOTE
N Bewpia Eykatareinetal §j tpononoEital, HOTE Vi CUPPLVET tavtote e Tig
npoddoug tijg metpopatikiic Epeuvag. ‘O kiplog polog Tdv Bewprdv elval 611
Gdnyaty af véec avaxaliyeds.

"H UAn
3. Mata vOv owparwv

Kdabe ofbpa £xel opiopévo dyko. Méou o’ albtd tov dyko mepikieistal
Oplopévn mocotnta FAyg, mol Ovopalerar pala tod ompatog. "Egodcov
o' Eva adpe dtv npootifetar i) Sév dvaipeltal and aTO Kapld mocodTnTR
UAng, i palo tob codpatog Swatnpeitatl orafepr). LE onolodfnote pépog Tig
Empavelag thg I'ijc kai dv petageplel 16 abpa abtd, q pala tov elvar mav-
tote | dla. 'Eniong, Gv éve odpa petagepBel of mapa mold peydin amo-
otacn and 1 I'f, 16 obpe e€akorovlel vd Exel vy idra udla mol elye
kai otnv émeavela g Mg, "And 1a napandve ketaliyoupe otd akorovbo

CUUTEPUONA
¢

Mafa évig sdpatog eival 1) moodtyta tiig UAng, nov nepiéxetar péoa
6tov dyko tol ohputog.

‘H pala Evég chpatog drarnpeital navtote apetafinn wai drotehel
pid orabepr) tod edpatog.

ol

4. Kdraovaosig vijg liAng

"H 0hn pdg napovoialetul pé tpeic popyég, nou tig dvopdlovpe xara-
otdaoeg. Abtég elvar 1) areper], 1) ye Kul 1) dépa Katdataon.

Ta oteped chpata Exouvy OpLOPEVO dyxo Kai Opiopévo ayijua. Td ote-
ped mapovaiafovy yevikd avtiotaon of kabe mpoondbeia, mol teivel vi
rpokorécel 1) Opadon 1§ v mapopdpewon tous. "Otav ovpmélovial, 6
dykog toug 8év malaiver alobnti petafodn. "Apa td oteped elvar mpa-
KTIKOS dovunieota.
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Té bypd adpata Exovv dpropévo dyxo (6nog xai 14 oTEPER), GAAG BéV
Eyouv dpropévo oyfipe kai naipvouy 10 oyfjpe Tod doysiov, otd Omoio me-
piyovtat. Ta Oypd 8Ev napovatdfovy aichnt dvtictacn ot petaforn
10l oyfipetds Toug 1| o1V AROCTATT £voc pépoug and Th pala Toug. "Onwg
a4 oteped, Etol kal td Dypd elvar mpokTikdg aovunieata.

Té aépra obpate dév Exovv oUte Spropévo dyko, olite dpiopévo oy ijpa
xal taipvovy 16 oyfjpa 100 doyelov, o16 Odmoio nepléyoviat.

Ta Oypd xai 16 dépua, Eneldn Eyouv TRV 1B10TNTa V& péovv, dvopd-
tovtat pevord. "AMAG Evd Eva Oypo katahapPdver poa oTo doyelo Opropévo
Syko, Eva aépro katalopfavet SLokAnpo oV Syko tob doystou. "Apa td
dtpra Eyouv thv idtétnra St propobv vd avérjoovy dmepidpiota Tév dyxo
rove. Kal &vribeta pé ta Oypd, mod elval TpaKTIK®S adovprieota, T4 Géplu
elval mold quumeord, Snhadh dtav cuopumélovrar, 6 Syxog toug ylverat
oAl PIKPOTEPOG.

a. ‘H Bidkpion TGV owpdrwy of oteped, Uypd kai éépia clval oxe-
Tikf]. "Eva oteped odpo (m.y. & mayog), Grav Beppavlel, perefaiietor of
Oyp6: v EtakolovBhoel H Oéppaven 1od Oypob, adtd petaPdiletal of
atpd, dniadn of déplo. Avtiotpoga Eva aépro (m.y. 6 Odpatpdg), Stav
woxBel, petafarhetar of Lypo: dv gEakorovdiioet | WoEn 100 bypol, adtd
petaPardetal of oteped. & HEPIKES MEPLITOOEL, Y16 va petafdnlel 1) xa-
rdoraoy EvOg ohparog, draiteitat oAl loyupn Béppaven i moki ioyvph
yoEn 100 chpatog (r.y. 6 Pokepauo mketar of Oeppoxpacia 3380° C,
16 filo Oypomoteitar of Oeppokpasic —269° C).

Tevikd GAo 16 chpate pmogody vd perafodv 4RO T pib Kerdotach
oty dAAn, Epdoov BEv dAAGlEL i xnpikn cbotacn tovg (m.y. 16 Evho dév
thkerat, yiati, dtav Beppaviel dpketd, dvapréyetar kai kalyetar). ‘H net-
papatikf Epevve anédeibe 611 Eva odpo pnopel va petafel and th pd kata-
otaon oty GAAN (m.y. &rd Thv Oyph otV dépla) mepvovtag sradoyika and
vdidueaes Opoyevels KaTaoTdoels, mov Sév pmopobue va tlg yopaxtnpi-
goupe dg T pid fi Ty dAAn katdotaon.

‘H Sibkpion @y cwpdrov of oteped, LYpd kel dépra elvar oyeriny,
yiatl oTiv TpayHaTIKOTNTA KO and tig idiotmreg, ol Bewpolpe 1 Exovv
16 oteped, t@ Lyph kai ta Gépio, BEV yapaktnpiler dpiopévn péve xkatd-
otaon. "Etol m.y. kavéva oteped odpa dév Exel anoduto dpetafinto oyfipa,
yati, dv katafdiovpe onuavtikn npoonddeia, npokerobue povipn mapa-
udpgpewan tob oopetos. 'Enlong, v Bva pétadlo cupmieotsl mdpa mOAD,
1618 péee péoa Gnd ud pikph TpoNa, oGy va fitav Oypo. 'EEaAAov xai td
byp mapovciafovy navrote Kdnola avtiotaon oth perafodii tod oxnpatos
touc, GALG & Pabpodc adtiig Thic dvrioTdormg glvar Sla@opetikodg atd didgo-
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pu bypd. "Etol m.y. Eve mukvOppeuato Oypd mupapoppovetal dvokokodtepa
And 10 vepd, mohd Sume EDKOAOTEPL GRO TO aidnpo.
"And @ rapandvo kotalfyovpue otd dkdiovdo CUUNEPATL

E I. "H otepen, | 0ypf kai 1 dépra xordotaon sivar tpeig Sragopetixég
KaTactdoeis, nod propolv va hafouvy 8ha td ehpate (Epocov dév cup-
Paiver dlhayi ot gnpui tovg obotaocn).

L. KeBema daro tic tpeic kataotiosig dév Exet cagij 6pia, ywati of

Yopoktnpotikis ihétnreg kKabe katestaceng petaPailoviar katd Tpo-

no guveyf) dnd T pud Katdotacn otiyv dAin.

Inpeioon. Ihpcpu § Puoikn, v vi xatataben tic S1GQOpEG poppks, pé Tig O-
moleg pic mapovoralera f UAn, otnpileral othv Eowtepiki Sopn thv cwpdtay (§ 14).

5. AwaiperétnTa Tiig GAng

a. Té popla. "Olu T4 COUUTE UTOPOTUE Pé PNLaviKd Kal QLOLKG péca
(Bpavon, xomiy, Sighvon, tLugpwon K.i.) va 1@ ywpioovpe of moAd pLKpaQ
HEPN, ymols vd ydoowy kapld aro TG YuPEKTNPISTIKES TOLE id1otnteg. "Otav
TE. pESH o pia oot Ta vepod dladvosovps Alyn {ayapn, ¢ Sidhvpa dno-
KTd T yapektpiotikn yAvkid yevon tig {ayapng. Avtod pavephvel 611 1M
Cayapn ywpictnke o Tohd pikpd pépn, mod SlackopricTnray OpOLONOPYL
HEow oto vepd. 'Emiong EhayioTe; MOCOHTNTEC Gplopévav ovoldy (1udo-
9opuro, aibépag, apbpata) yivoviar aichntég ano XapuKTnpoTikf doun
Tovg. AUTd pavepiver 611 ol ovoieg abtég naduivovy Eva modd Aentd daue-
vopd kai Suokoprifovial GpoLOpopYa pica oTodv Aépa.

H Swaipeon Gpewg tig TAng of Stapkds wkpotepa pépn dév slvar dme-
0100107y, Alapopa guotkd Kui YMpIka guivopeva Ssixvouy 61t kads odpu
drotekeital and pikpd Eoywpiotd cwpatidia, toH dvopalovio popro. Kabe
HOpro Sratnpet tig yapukplotikés B16TNTES TOb SORPATOS. "Oha Td popLa
£vog oOpatog elval duota petaly Toug. Yrdapyovy toow £idn popiowv, o slivar
Tl ynpkds kabepd ohpeta. "Qote Yid 6 poplo ioyiet 6 dxéloubog apaTuos

To popro zivar f pkporepn noodtnta Eveg ynnxis kabupod shpatog,
1| onoia propel va Onapyer of Ehebepn katdotaon.

B. Ta dropa. "H gnuikn Epsuve dnédeike 611 otd neplocdTepe chpate
T popra drotehobvral and pikpoTEp cwpatidia, ol dvopdlovial dtopa.
‘Otav 16 popia £vog ohpatog anoteAolvial povo and Eva £ldog GTopwy,
TOTE 10 odpa abtd dVOPALETal yruixd atoiyein (t.y. 10 Gdpoyodvo, 6 oidn-
pog, 6 %pudg). "Otav Bpne T¢ popLa £vog oOUATOS drotelolvial and nEPLO-
ootepa £dn dtopwv, T0TE 10 Glpa abTd dvopdletal ynuua) Evwan (n.y.
10 vepd, 10 yhopiodyo vitpio, i Layepn).
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Inuepe eival yvootd 105 ynukd otorgeie. "Ano avta 92 Bpiokovial o)
DUoY (groced eTorgeia), Evid 16 Onorotne 13 TUPUCKEVACTIKAY GTd EMLGTN-
povikd pyactipla (dxepovodrie atoryeia ). Ymapyouvy 1oca €181 dtopmy, 8-
ou elvat T ynpkd ototgela. "Qote yui 16 dtopo ioyver o akdrovlog doioudg:

To dropo civar f| pikpotepn mogdTNTA £vog YNpLkod atoiyeiov, 1 dnoie

puraiver péco atic ympikéc Evareerg mov oxnpariler avtd o ororgeio pé

dhho otoryeia.

"H 0kn, dv kol épgaviletar G¢ ovveyng. oTNY TPOYRUTIKOTNTO ANOTE-
reftay anéd mipo modkd wikpa Eeywpiotd copatidie. "H Onobeon avth Sia-
tormbnke yid mpody Qopd and 1oV Anudxetro (npiv and 2500 ypovia). Ta
Eeyopiotd oopatidia mov drotehobv thv Uhn & Anpokpitog ta Ovopuce
arduovg (dnk. copatidia nob dév téuvovral, drpnta). Of reipupatikés Kai
BewprTikés Epevvee Bepekinoav T Oewmpla yia v aovveys) dopry i ¢Ang.

y. Ta dropa péoa oté poépro. Lfjpepu yvwpilovpe 61t piou otd kale
dropo Omapyouv d@Ala mo pikpa copatidie, ¢ mvpipras, mou Exer GeTiko
AAEKTPIKO YopTio, Kol Td HAexrodvia, molb £xouv ApvNTIKO AAEKTPLIKO QOp-
tio. Of duvapelg, ol cuykpatolv ¢ drope péou 610 popto, desilovrul ard
nhextotxd qootia TV atopwy. "Qote :

Méoa otd popro Ta dropa cuykpatiobvrar and duvapeig mov ogeilovial

I otd NAEKTPIKE Qopria TGV ATopwV.

6. T6 wAijOog, T6 péyeBog kai 1) adiakomnm kivijon TV popiwv

[Molld puoikd Quivopeva OQEilovIul oti) pootaxy) dour 1OV CoPG-
twv. ‘Enopévag elval danapaitnto va EEpovpe pepikd yevikd yvopicpuata
OV popiowv.

a. Té mAijBog kai 16 péyeBog TGOV popiwv. Elvar yvwotd 611 of Eva
Ypuppopoplo vepod. dnhadn of 18 ypuppdpra vepod, mepiéyovial 6 - 1023
uopta vepod. “Emopéveg of fva yoaupdown vepob Drdpyouvv tepitou 33 - 10
popie vepob, dnhadn :

33 000 000 000 000 000 000 000 pwépra vepod
“Oko at0 16 Teodatio wAffog popiov Omapyel pica of ja palo ve-

pob, mov Eyer yko fra xvfixd Exaroatopeton. TAnd 10 mupaderypa aiitd
SOMCTOVOVRE rdao pixod ival TG popia.

B. 'H adiakomn kivnon TQOV popiwv. "Av péoa otiv aifovou avoi-
Eoupe Eva @radidio, mov mepiExel aibépua, oyedov autong of dla 1a onueia
tfig aifovsug avriAapPuvopaote T yepaktnpioTikl dopn tod aibépu. ALTO
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Selyvel 6t ta popia tob wibépo mohi ypiyope dwwokoprilovial of dha Ta
onueia tfig albovoag. I'evika anodelytnre 611 1@ popla Ghov @V cwpdtmv’
Bpiokovtal of adudxronn xivyoy, mov eivai teheiwg draxty, dnhadn yiveral
mpoc Bheg tic Sevbivoslg. Ta pdpa xivodvrar pé peydiy taybtyra, wou
wblaver ué 11 Beppoxpacia, "Otav adiaver 1 TaVTNTe TOV popimv £vog
TOUATOG, TOTE TO PUIVOUEVO GUTO TO avtiiapPavopacte og tymon tig Bep-
Hokpaoiag 100 ohpatoc. ‘H adiaxonn kivion tdv popiov £VO5 TMRATOG
Ovopabetar yevika Gegue) xivgor Tiw pooion. Ao T MAPANave Katahi-
YOLHE oT0 £Lfj cupntpucua :

. L Ta popa ivég adpatog arotehodv tepactio nhijfoc kai Fxovy moho
L mkpig dwetaceig.

IL. T popra 6rov tdv copatov (e1epedv, dypdv, depioy) Bpiokoviar
ot aduaxont kai drakty kivien. "H rexdtyra tov popioy sivar peyain
Kai avgaver pé tf Ogppokpacia.

S B S R

7. Bapog TGV owparwy

I va avoydoovps Eva obpa fj yid va Kpatioovpe Eve o®dpe otd yé-
pa pag, mpemet va katafalovps pid tpoonadeia. X' avth iy repintmon dv-
HhapBavopacte dt1 10 chpa fxetar dnd i 1. "Av dpijoovpe 16 chpa -
Aetlepo, tHTE 10 odpa népre xataxdpvga Tpdg 10 Edupog. "Qate Gnd TV
Kalnuepiviy napatijpnon elikora avayvepilovpe 611 Sha 10 odpate Exor-
Tac ard ™ IR Adth A Spaon tig palag tig M mave o pale tdv copd-
TV Ovopaletat yevika Papbrnra. H KUTaKOpugn SOvaun, pé my o6noia 7
nabo g Mg Ehker ] pale &vog ompatog, dvopaletar fapos Tob chpatoc.

MeTpnoeig

8. Oi perpiioeig ot Guoikh

‘Otav £&etdfovpe T QUOLKGE YaLVONEVY, SlumoTdvovps, §ti Umapyovy
MOAAG guoted peyély. H Epsuva TGV QUOIKGY gaivopévey toTe povo Eyet
aEia, drav sipeocte of Oion va peTpioOUHE T Quoikd peyEldn, mob Epga-
ViCovtal otd S1popa YUOIKG GUIVOPEVE.

Eitvar yvwotd 6t péronon évog puoikod peyiBoug ovopaletal 1 ovy-
KpLom tou pé Ghlo dpoetdég péyebog, o o naipvovpe G¢ uovida, "And ™
uetpnon Bpiokouvps Evav apidpo, mov pavepdver Toosg QOpEG M jovadu me-
PLEyetar oo péyebog mov petpipe. AVTOg 6 apBpog eivat 7 apdllpnexd Ty
tob peyéboug nov eketdbovpe. “H doilluytia) T Kai ¥ povdda, mob xAPN-
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owponotoaps yid th pétpnon, aroteholv 1d péroo tob puotkod peyEBoug.

9. Movadeg prijkoug

Qg uovdda wijxove yproiporotodpe dieBvig td pérpo (1 m), wou 16 O-
piovue g £EfG :
§ Métpo (1 m) elvar 16 pfixog toll mpétumov pétpov, mod guhayeral otd
g Awelvég Tpageio Métpov kai Lrtalpdv (Effipec).

Té6 mpdrvmo uérpo eivar pa paPdog amo ipidrobyo Aevkdypuco, mou
nave e elval yapaypéves dbo ypappés. "H andotacn petall avtdv tdv
800 ypaupdv ot Beppokpacia 0°C eivar | S1e6vig povada pixoug, tod dvo-
pdtetar uérgo (1 m). "Avtiypagpa tod ntpdturov pétpov Exouvv 6Aeg of ydpec.

Neditepog dptopds tot pétpov. "And 16 1960 16 pétpo opiletar pé Phon
70 pijxog xbpatos Opiopévng aktivoPoriag mol Ekmépmouv td dtopa Tof
xovntot 86, "Etol yua 1o pérpo ioylel afjpepa 6 akohovbog dpropog :

[ Miétpo (1 m) elvar 16 pfirss, mov elvar ico pé Opioptvo apilpd
& (1 650 763,73) pnxdv kdpoatog otd kevo tijg axtivoPoriag mod ixnéunsr
L 16 xpomtd 86.

: .
C Im =1650763,73 unkn kopatog (Krbe)
L ’

* . "AMheg povadeg prikoug. MoArég popég GG porades wixovg ¥ pHoipo-

notolpe 1@ droroAlanhidoie § Eva toAkanidoto tod pétpou, (BA. mivaka).
It vavridla &g povade pnkoug ypnoiponoieital Siefvig 16 vavrixd

ubde, mob elvar oo pé 16 pfikog tdfov | Aemtod (17) tod peonpPpivod tiig

I'fig xal elval :

Movabeg pfikoug 1 vavutikd pidt (1 mi) = 1852 m
povida X IX = 10"m Zrig dyylocaovixés yipes O po-
Angstrom 1A = 10"m vada pijkovs ypnoiponoteitat i yvdpda
MLKPOUETPO lpym = 107*m (1 yd), o0 bnodaipsitan ot 3 nddia kai
xhiootopetpo I mm = 107 m kGO mod Dnmodlatpeital of 12 irroes.
Exatootopetpo lecm = 107*m
Sexatopetpo  ldm = 107'm | yvapda (I yd) = 91,44 cm
HéTpo I'm | réd1 (1 ft) = 30,48 cm
REMBIeTRR e R | ivtoa (lin) = 2.54cm

Zmv 'dorgovouia GG povada pikoug xpnoponoeitar 7d I &ros gurds,
dnkadn 16 Sdotnpa mod Sratpéyel oTo KeVO T6 i of | Etog xai elvar

* 'H Sideoxaiia t@v napaypdpuv nod anpedvovim pé doteploxo v elvar bnoypewtixi.
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I £r0¢ puytog ~ 10! km

*  PB. Movadeg émdaveiag kai dykou. 'H povadu émgdveas kui i pové-
Bu. dysxov mpoxintouy edkoha And T povada pikovg 10 uéton. "Etol Exovpe
Tic eERg Paoikéc povadeg :

Movéda Empaveiug elvarl T TeToaymixd pétoo (1 m?), dnh. 10 EpPadsd
EvOg TeTpay@vou, Tob | Thevpd tov slval Ton pé Eva pETPO (1 m).

Movada dykov elvat 16 xufed pétoo (1 m3), nh. & ykoc Evog KuBov,
mov 1} dkpr tov elvat {on pE Eva pétpo (1 m).

Ztv mpakn ypnotponolobue moAAES @opéc kai Té OromolAanhdcie
OV rapanive 500 [Hovadov.

Movadeg Emiddaveiag

TETPUYOVIKG HETPO I m?

TETPUYWOVIKO SEKATOPETPO 1 dm? 10 * m?
TETPUYQOVIKO £KOTOCTOUETPO lem®* = |0 4m?
TETPAYOVIKO HILOTTOHETPO Imm? = |0 *me

Movadeg Gykou

Kufiké pétpo I m?

KuBtkod Sekutopetpo i AMtpo |1t | dm? 1072 md
Kuikd ExatoatopETpo I cm? 10°* m?
Kupiko gilioatopctpo I mm?* 1074 m?

10. Movasda ywviag

Zépoupe 611 i yovia T petpipe pé 1o 10ko tob avrigtolyel o abt
™ yovia, dtav eival emikevipn. TNV mpadn @F povdda yowias naipvoups
71 soipa (1°), mov dvtiotolyel of T6E0 160 pé t 1/360 tob kihou, H Hoi-
P brodiatpeital of 60 aoira Aeara (19 =60") kai xabe nporo rento o-
TodtnipeTtar of 60 devreodierra (I = 607).

Lt dbvou) pid yovia (@) 1) peTpipe pE 16 A0yo T0D piKoLE TOD TO-
Sou (s) mpoe v d@xtive (r) Tob kOkAou, Snk. elvar

[ Kog toou & 5
I-Y(,N[uz.‘mﬂ__g_.,_‘?_ i ¢=—
{ aKkTiva KUKAOU r

“Av otV nupanave éiicwon slval s =r, 10T Ppiokovpe o= 1, Snk. 7
p S n )
Yovia givar Ton pé ud povdada yovias, mol dvopdletar dxrivie (1 rad).
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"Qate Exovpe 1oV dxdrovbo OpLapd -
g Movado ywviag elvar t6 axtivio (1 rad), dnhadn 1 Erikevipn yovia,
| 1} dnoia dvriotoryel of 160 moo Exel pijog ioo pé iy dxtiva tod kikhov,
O kOkhos Exel pijkog 2mr. ‘Emopéveg o OAOKANPO TOV KUKAO GviioTOl-
2l ywvia :

2nr
r

p= tipo  @=2m aktivia
'Eneidn howndv yovie 360° elven fon pé 2n rad, fpiokovpe dul

5 ; g 1802 ;
1 rad elval {go pé yovia == 57918

19 glvar fon pé yovio ey
180°

Il. Movada ypoévou

Tiv keOnpepviy Lon f péeenon tod gpovou Paciletar otny Npepnoie
nepiotpopn) tiic I'fic yopw and tév dEova tng. ‘O ypdvog mov pecohaPel
petabo 8o Sradoyikdv StaPacewy 1ob "Hhiov and 10 peonuPpivo Evog tomov
dvopaletar alybon) i) fuéoa. AbTOG Gumg 0 ypovog Gev elvar otobe-
pog kal yt' abtéd dhg povade xpovov naipvoupe Eva atabepd xpdvo, mov dvo-
paletar wéoy Hiwax) fuépa (1 d). Avth drodiaipeital of 24 doeg xai 1 dpa
(1 h) bnodratpeital oé 60 Aemrd. TO Aento (1 min) dmodiaipeitar o€ 60 dev-
repdAenra. “Etor | pgon flwekn Apépe Omodiaipeitar of 86 400 devtepo-
Aenta. "Qote 1d 1 devrepdiento (1 sec) eivar ioo pé 16 1/86 400 thig péong
nhakiis Apépac.

TR duoik] OC povade ypovou ypnatponolobie 1o devtegokento (1 sec).

Neditepog dpropds Tob devtegodémtov. "And to 1967 16 devtepokento
opiletar pé Paon mjy meplodo dpropevng axtivoforiag, mol ékmépmouvv té
dropa 1ob xawiov 133, "Etol yid 16 Gevteporento loylel afjpepa & akd-
AovBog Gplopoe :

po (9192 631 770) nepodaov tiig dxtivoPoriog, nod fwnépner 6 kai-

I Acvteporento (1 see) elvat 6 ypovog mod avtiotoryel af dpiopive amo-
aio 133.

[ 1 sec =9 192631 770 nsptoam (Cs‘“) i
| Rty oreem LIS OT e

Mapatiipnon. "Aareua] fuépa dvopaletar 6 xpovog mol pecorafel petagd 80o Sia-
doxik®v diafacewv Evog amhavods dotépu Gnd 1O peonuPpvo pag. ‘O xpdvog albtog
elval otubepoc kai Ppebnke 6t elvar :

| darowe) Huépa = 86 164 devreodleri
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12. Movadeg patag
Q¢ povdda pdlac ypnoiponolobue Siedvie T pdala Evog Opropévou
oipatog, mot dvopaletal mpétune yhdypappo Kai puddyetal o1d Aebvig
Cpageio Métpov kai Zrabpdv (ZéPpec). 'H povado palag dvopdlerar
Ahdypappo paleg fi amdovotepa pukibypappo (1 kgr). To mpotvrno yihio-
Ypappo elvor Evag pikpog kOAvEpog and ipidiobyo hevkodypuoo, ol Exel
didpetpo kai Gyog 39 mm. Avtiypaga oD tpdTUToL YIMGYpapHon Eyouv

dheg ol ydpec. "Qote :

R Movéda palag elvar w6 yibypappo (1 kgr), Snhadi 4 pala tod npo-
[ tomov eypappov.
povada palug 1 ypitdypappo (1 kgr)
“Yronohhanhicio 1ol yimdypappov sivon Td yoapudow (1 gr), mon
elvat Yoo pé 16 Eva yihoatd tob xikioypappov. Holkanhiowo 1o yiitd-
Ypappov elvar 6 tdvas (1 tn), ot elvar Toog pé 1000 y1héypappa.

- e : — —
( I ypuppdpro (1 gr) = 10 kgr, 1 tovog (1 tn) = 10% kgr :

Inpeivon. 'H pale 100 mpotunon x1hdypapion Katd peyain npoctyyion elvat fon
HE T pdla &vog Aitpou vepod, mov elven ANHIkd®S kabapd kai Exet Beppoxpuoia 4 °C,

13. Movadeg papoug

Q¢ povdda fdpovs ypnoiponowotpe 1d xdomdrt (kilopont, | kp), mov
Opiletar dig £Efc ;

g “Eva xihondvr (1 kp) elvan o Papog, mod Exer 1 pala tod npdtomon -

| Mbypappov of yearypugiko thdtog 45° kal ativ modvela tfig Odraooac.

povada Bapovg 1 xihomovr (1 kp) J

To Bapog mod Exer i pale 100 npoTumon YMdypappoy Euptatul Gnd
0 yeaypapid mhatog kel and 16 Gyog mave ano v Eémpavele tfic Odhao-
Gag kai y1’ abtd 6 mapundve dpropds nepiEyel 1oV meploplopd Tol toémou.

“Yromolhamidoio 1o xikordve elvar 14 wdvr (pond, 1 p), mob elval
50 pé 16 Eva y1hiooté tob kihonove. Moklarhdoio tob kihomdvr elval 7o
Heyamdyr (Megapond, 1 Mp), mov elvar (oo pé 1000 kihomdvr.

et i — —

[ 1 mévr (1p) =10"kp. 1 peyanove (1 Mp) = 108 kp = 108 p |
L
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MNopathpnon. "Eva obpa, rod Exer pdla 6 kgr, ouvprepaivoupe 8t Exer Papog
6 kp, yatl to obua abtd Exer pala 6 gopés peyakitepn dnd th uala tob npdtumoy X1ki6-
Ypapupov kai Emopéveg 10 Papog tob abpatog elvar 6 popég peyaiitepo and 16 Papoc
tod wpbrumov xihbypappov. "Qate i pdla (M) kai vé fdpos (B) &voe obuatog depod-
Covtar pé tdv It dobpd, Brav M péla elvar petpnpévn of ypoppdpa (gr), xioypaupa
i tévoug (tn) kai t6 Bapog elval dvriotoxa petpnuévo o méve (p), Kikomovr (kp) xai
peyandvr (Mp).

Mapetfipnon. [id v dvopesia tic povddas fagovs 8év Drapyel Ardivtn cupguvia,

I ladila dvopdletal kilogramme poids = yididypappo fidgove xal cupPoliletar
ué kgp. "YronmoAlanAdoio elvar td ypappdpio Bapous (gp).

Lrig "Ayrhooalovikég y@Mpes dvopdfetar kilogram force = yididypappo duvdpewmg
kal ovpfolilerar pé kgf. “Yrornohlanhaoio elvar td ypappdapio Suvapewns (gf).

Ity [leppavia Ovopdlerar kilopond (kp, xidondvt) kai Omomollaridoio elvar 16
pond (p).

14. Ta woAhamAaoia kai va UwomoAAamAdoia TGV povadwy

Ma vé oynpotifovpe 16 dexadikd molhamhdoia xai Omomolranhicia
v povadov, yxpnoiponolodpe épopéva mpofiéuara, mov Exouvv dpiopévo
oupforiopd. Ta npobépata adta elvar ta £Efg :

IMoAAaniGola ‘Yronolhandaowa
107 exa E 10 deci d
1o peta P 10— centi c
10t tera T 10— milli m
10° giga G 10 micro p
10 mega M 10~ nano n
108 kilo k | [0 pico p
10¢ hecto b [T femto f
10 deca d 107 atto a

Mapatfipnon. Ztév npogopikd Adyvo ol povades Exopaloviar pé 16 Svopa mol
Exouv otv EAAnvikh yAdooa. TLy. Aépe mévie éxatootopetpa, dAAG ypagouvpue Scm.
Ol poviadeg mot Exouv Eéva dvbpata mpogépovial Srwg ot yYAdooa and thv dnola npobp-
xovtay, m.x. Aéue Niolrov (Newton), 'Aunép (Ampére) x.A,

ZUuoThiMaTa HovAadwy

I15. Zoompa povadwv

IMé vé perplpe ta didpopa puowkd peyédn, xpnowponoofue yid 16
kabe puowko péyebog pa dpropévn wovdda. “Etol mpoxintovv T00E povd-
deg, 6oa elvar kai 1@ Srdgopa puoikd peyébn. Aév propobus Spwg va Opi-
covpe adbaipera pid povada yid kae puoikd péyedog, yati 161e 06 Onfipye
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#va peydho mhfifog povadwv, mol 04 frav dotvoetes petell Toug.

"H pedén Tdv QUOTKGY QuIVOPEVOV P anédete 611 16 Quoikd peyedn,
mob Epeavifovial of Eva QUIVOUEVO, gvvdéovrar petabd Tovg pé OPLOPEVES
oxéoec. "Av hownov éxAéfovue OpLOpEva puotkd peytdn kai opiooupe pé
axpiPera tic povadeg tovg, 1616 Sha ¢ dhia puotkd peyin kai of povadeg
toug mpoxiaTovy etxoda and tig ESloGOEIC tfig Duowciig. “Etol Siapoppo-
vouue Eva gbotnpa povadov.

a. Oepehiddeig kai mapaywyeg povades. "Eva gboTnpa povadwov Gro-
tedettal ano Aiya Beperrddn peyidn. Oi povadeg pé tig omoleg peTpdpe Ta
Bepehddn peyedn dvopaovial Bepehibdeng povades. Ta uotkd peyebn, mov
Exhéyoupe ©¢ Bepehiddn, Exouv ta EEfg yapaxtplotikd @ o) elvar dvefdg-
Tyra 16 Eva and 1o dhio B) propolv vd pag dthoou duerdfilnra modTona
t@v povadev tovg y) Elval katéhinia yud T0A0 axplflelc peToloe.

"Oha T GAha puotka ueyén, £ktog and T epehmdn peyédn, Aéyovim
rapiyoya peyidn xai of povadeg Toug naphywyes povéades. Kabe napdywyo
péyefoc cuvbietal pE ta Oepehiddn peyeln pé juLd Gk oyton, roh anoTerel
v flamay dowopod YL@ TO TUPAYWYO péyefog. "Ané v éEicwon aith
dpitetal elkoha 7 povdda Tob Quoikol peytloug.

"And Td mupandve Katehnyoups oTo dkoiovlo cvunépucpa :

rolhég Tapaywyes povadeg, tod kaBopiloviar cfxoha and tiy avrierol-

E “Eva cbotnpa povadov nepuhappaver hiyeg Oepeir@derg povades kai napa
x1 tEicwon dpropol tol guoiked peyédovg.

AwBvig olompa povadwy (Si)

"H Aibvig "Emtponiy Métpov kai Ltabudv anopdacioe 611 tpénel Vi
xpyoiponolobue Eva YeVIKOTEPO ghompe povadov yid Sha Ta UNYAvIKG,
fhektpikd, Beppopetpika Kai potopetpikd peyédn. “Etor Swwpoppolnke
16 Siebvig chotnpa povadwy 1| cbotnpa povadwy SI(*), mov dmoteheital
and £ Oepedihdeg povades.

T16 Siebvéc chotnpa povadmy Oepedibdn peytdn civa :

16 pijkos, 1 pla, 6 xpovog, 1 Evraon fhexrpueed pedpatog, 1 Oeppo-
kpaoia koi 1| Eviaon gutawviic tYig.

Ol avtictovyeg Oepehrdderg povadeg elval @

16 pérpo (1 m), 16 yvhdypappo (1 kgr), 16 Sevreporento (1 see), t6
*Apnép (1 A), 6 pabpdg Kérfv (°K) kai 1§ candela (1 ed).

* T ovpporo SI mpoipyetul axo 1o Siebvig Svopa T0D ovoThuatog «Systéme Inter-
national d' Unités».

2
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8. T6 clotnpa povadwv MKS. Tia tfj pehétn thv guivopévay tijg
Mnyavikijs pdg apxobv ¢ tpic pnyevikd Ospchiddn peyéln tob Siebvoig
cuotnpatog (SI) kol ol daviictouyeg tbr.[g Oepeliwderg povadeg (I m, 1 kgr,
1 sec). "Etor oti] Mngavikn gpnowonoioipe 16 alaryua povddmy MAKS,
oy elvar Tpfjpa 100 ovoThpatog Sl

L10 obotnua MKS i) ddvaun elvar mopaywyo péyebog kal ) povdda
dovduemg, mov ovopaletar Newton (Nwobrov. | N). dpiletar ané v &Ei-
owon tiig Mnyuvikiic F=m - y.

Y- Té cloTnpa povadwy C.G.S. Lt Puoikn yid mohhd ypovie xpn-
giponotjoaus 10 gvoTnRa povadwy CGS.

X160 ohotna povadav CGS Oepeliddn peyédn siva:

10 pijkog, 1 pela kai & ypovoc.

Oi avtiotoyeg Oepehidderg povadeg sival :

0 ékatoatopetpo (1 em), o ypappapo (1 gr) kai to devtepdrento (1 sec).

To 1 Newton igobror pé 10° dovec.

1 N=10%dyn ;

8. Toreyxviko abotnua povadwy (T.E) Li pepiéc puppoyig tla
KOAOUOOTE Vi ¥ PNTIHOTOLODUE TO TEYVIKO CUGTIRG povadwmy.

Et6 teyvikd obotnpa povadov Oecpeirdn peyiln elvar

0 pijkog, 1| dvvapn kai & xpovoc.

Oi avrtiotowyeg Ocpelimderg povadeg civar:

tH pétpo (1. m), 6 xihormdve (1 kp) kai 16 devtepélento (1 see).

Té 1 kihonove (1 kp) ioobrar pé 9,81 Newton 1 pé 9,81 - 10° divec.

L e B 8 U i B
CIkp=98IN §i 1kp=9.81-10°dyn J

Mo)déc gopéc. yud ehkokia otolg Umoroylopong, Bewpolpe 611 Kutd
TPOGEYYLIGN ElvVal:

| Ikp> 10N ]i

L et
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16. "EEicwoeig SiaoTaoewy

s16 guotnue SI Tt rapdywyo pyyavied peyEin gyetiloviut povo HE
tpie Depehidan peyedn, 1o piKoc, ) péala Kai 1o ypovo.

Lty Muyyavikh Exovpe Tis tropeveg YvooTEs LEICOOELS Opropo:

i i SuaoTnpa ; s
SEE m———————_e ) = —-—
L LPOVOS t
R e pamﬁokn'mxun]mq . Ay_
APOVOS t
Sovapn = pita X EmTdyuvon F=m-Y

0Of napanave EEICHTELS pavephvouy 6Tt k@l puoko péyelog pmopel
vit tapaotebel O guvdoTnoy v Oepehioddy peyedov. “AV TOPAGTHCOVHE
ué ta obppora L, M wai T 10 Bepehiodn neyEln pixog (Longeur), udla
(Masse) kai yodvos (Temps), 10T& oi nupundve EEICOCELS ypagovtut bg EENS:

=t =T

(Fl=(M]-[L- T =[L-M s

Ka@epla and tig mopundve tEwohaelg ovopatetat tLiswen dlootd-
gemv TO0 QVIIoTOLLoL Quolko peytBoug Kai QUVEPMVEL  TH oyéon mol
Onapyer petalb tob guatkod peyedoug kai tov Oepellwddv peyedov. Of
ék0iteg OV OepErLWDY peyedov Lo M kal T dvopdboviar dlasTiosic Tob
guoikol peyeloug. Of AYKOAES (QUVEPOVOLV §ti N oytan mov skepaler M
iEiomon Sotdoswy Elval HOVO otoTix)] OXEOT. M v gaivetal kabupa
i oyéon Tob puotkod peyéoug ué Td Toln Oepedachdy peyeln, ot TEPATAVE
tElomoElg Sl00TAGENY ypagovra (g EERG:

[o] = (L' M°. T
M= -mM-T7)
[Fl=(L' M} T7)

"Enopéves i Taybinta £xEl Slaotaoeig 1,0, —1 xai i dovapn Exel dla-
otaceg 1, 1, —2.

Fevika oto ovatnua SI Eva pnyavikod peyedog [ gyer pua eiowon
HlaGTAcEmY TOU EXEL TH popen :

)= - M1 ()
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Ot dwotooeig @B,y tod guaikod neyéboug eivan apBpoi dxépato i
KAaopatikoi, Betikoi il dpvntikoi i kai Unodey.

Mapatipnon. "H tEicwon dluotdoemy £vOg QuoikoD neyébous éEupritar ano T
£&lawan dowapod Tob PuaLKOD nevebous kai and 14 FOATH I providar Tov EQuppdloups.

a. "AbidoTato ¢uoiks HéyeBog. "Av otiy éEiowan Siactagswmy (1) oi
dtaotdoeig o, B, v eiv {oeg pé undév (o = B=y=0), tote I tEicwon Sia-
OTATEMY Tuipver T Hopon [T = 1. Abtd 1o puoikd HEYEDog I Aéw Eyet da-
ardosis kai dvopdletar ddidararo pEyelog i xallagog dpdds. TLy. ma yo-
via exgpdletal and TYEGT O = s/r, Erov s eival t6 HijKog Tol tofov, Ton
avriotolyel oty Emikevipn yovie, xai r eiva i axtive tob kikkov. "Qote
1l €€iowon Siustionmy ™S yoviag ¢ eivar :

U L
T e

"Apa 1| yovia slvar ddidoraro néyetlog,

B. Elpeon tév povadwy amé Tig élowoelg SlacTdoewy. “Eotn §n
ato clotua SI f eGlowon dtaotdoeany EVOC pualkoD peyéoug I sivar:

(F}= (- M". 17

"Av oty iicwnon Sluatdosmy AVTIKUTUOToOoVNE T( obpfora LM,T
tav Bepehiwddv peyeddy HE 1@ ovpfolu tdv avriarouywv Bepshioddy po-
vadwv, Bpickoupe 6 1 povdda Tod uaikol peyeBoug T glvan -

Hovada 100 peyélovg ' | me . kgrf . secr

"Qote and v £Eiowon Slaocticemy EVOS QuOLKOT HeyeBoug elikora
meoadogilovus Ti) povdda witod tob peyéloug.

Y. ‘Opoyéveia 10y EEiohioewy. Of vopour g Guaikiic siva wvekdo-
ThTor and tic XPNOUOTOI00NEVES povadec, "Emopévarg 1 eElowon mov ék-
ppalet Eva vopo mpémel va elval dpoyeviis. My, § nepiodoc tov EXKpepOTic

. AL e ! ; = 3 G
dlverar ano v edicwan T = 2n V-g— To npdto HEkog Tiig eblomoeng

EKQPALEL ¥povo Kal Exel eLiowon Saoctdsewy T To bedtepo péhog tije
tElomoeng iy tliocwon Suctacewy -

l/ = I.IﬁKDL: = V L' == V_zl' T!
EMITdyLYVEN L T

Kai 1@ 800 péin tiig eflomosng éxouvy Tig idleg dwwotdoel, EMOUEVO
N éEiowon tob Ekkpepolc elval Opoyevig,

Wnepromotr|Onke amé To lvotirouto EknmaiSeutikng MoAmikrig



T4 ¢uaika peyébn 21
Ta @uoika peyéon

17. "Opiopég Toli dvioparog

Mavo of pié evbeia (E) ta dvo onuseia A kai B 6pilovv 16 edB0ypappo
tiipae AB (oy. 1). "Eva kivnto onpeio M, kivoOpevo and 10 A npog 10 B,
Slatpéyel 10 eVBhypoppo tpfipe AB. Tote Aéue 611 10 e0B0ypoppo tufjpa
AB elval mgesavarodopdvo, Snhadt| Exel gopd anod dpiotepd npog i deid.
AbT TV opropévn popd Orodnidvel 7| alyuf tob BElovg, moh onpeumve-
Tl ot0 onpeio B. T mpocavatohiopévo ebbiypappo tufijpa AB dvopdle-
tat dvospa 1) kai Suavuspa (K?i). Ta onpeia A xai B tob aviopatog elvat
avtictolya 7 doyij kal td Télog Tob avbopatog. "H edBeia (E), mov mavew g
elvat 16 dvuopa AB, dvopdaletal gopéas tob dviopatog. “Av 16 dvuopa AB
TO PETPTICOUNE PE Opropévn povade pikoug, ToTe Ppiokovpe td pérpo Tod
aviopatog, mot Ek@patel Ty apBunTikh tipn Tou xai T povado pé v
onola 16 petpficape. "Etot my. Ppioxoupe &1t 10 Gvuopa AB Exer pétpo
Jem. "O gopéag toh avoopatog AB, Sni. 7 e0Bsia (E), Exst dpropévn deev-
Buven, pé diha Aoyia Exel 6propévn tonofétnomn oto ydpo. "Qote 1o davo-
opo AB éxer duedbovay, 1 SietBuven tob gopéa tov. "Amo T Mopemdve
KataAnyovpe otd £EMG :

i I. "Avvopa fj duavoope dvopaletar Eva npocavatohiopévo evBdypappo
| efipa.

II. Z¢ xaBe Hvvopa Sraxpivovpe ta EEfig oroygeia : a) v apyq wai
t6 téhog ol dviopateg P) th SedBoven ol dviopartog, nod slvar 1
dievBuven 1ol gopéa tov' ¥) 11 @opd tob aviopatog, mod sivar 1) gopd
ané TRV dpyi npog t6 téhog Tov ) T6 pétpo tol dviopatog, mol tkppd-
Ler Ty apBpnuiki Tipd) tov kai th povade pé tiv dnoia perpnnke.

18. MovopeTpa ¢uoiké peyibn
Yrapyouvv puotka peyédn nolb kabopilovrar tekeiwg, Stav Sobel udvo
76 pétpo Tove, dnhadi N apiBpunTikn TN touvg Kai N povada pé v onoia
a——8
M i (ED
A B

£x. 1. Té npocavatoiiopévo tufjpe AB tig ebbeiag (E) eivar Eva dvoopa AB.
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netpriniav. Elval .y, dpreto va TobUE 0T1 16 o@pa Exer pdla 7 kgr. Adta
Tl puoiKkd peyEln dvoudlovim povéperpa peyiln. Térow peyédn slvar &
Apovog, i pala, B Beppoxpacia k.&. "Qote:

Movopetpo dvopdlerar o Quouko péyebog, mol kaBopileran teleieg,
drav d00el 16 pérpo tov (Snradn i apOpnni Tpd tov Kai 1] povada
pé v dnoia perphOnke).

e

"6 ta povopetpa peyédn ioyter 6 dlyefloxds doyionds. “Av ny. Eva
odpa kivnOet &ni gpdvo t, = 3 sec kai Eneita xivnBel £ni xpovo t, = 6 sec,
TOTE & OMKOC XPpOVOS (te) TG Kivioeng elvat :

taa =1, + t; = 3 sec + 6.sec =9 sec

19. "Avuoparika ¢uoika HeYEOn

L¢ Eva obpa dpappoletar jud 8Ovaun mol £xer uérgo F = 3 kp (o 2).
"AMAG 14 va elvar tedsiog Opropéviy adti 7\ dVvaun, npinel, £KTOG Gro 16
HéTpo g, va elval yvootd kui dila Tpia otorgeia g, nol elvar td £ERG :
® TG onueio Epaguoyiic TG Suvapewng, dniadn of mod onucio tob TmLo-

t05 Epappoletar 1 Stvapun:
® 7 dwedbovoy Tiig Suvapenc, dniudn N edbeia mave oty droia elvor 1 80-
vopn 1 GAMGS 6 gopéag g

Zx. 2. 'H &bvaun (_l-r) elval dvuouatikd péyeboc.
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@ 1] good Tiic Suvapewg, dniadn | gopa kuta TV dmoia 1 Bbvaun teivel Vit
KIvget 10 onpelo £pappoyiis TG mavw ato QOpEL TNG.

Mupatnpobpe 611 10 mupandve otolxele Thg duvapewg glval td otol-
L810 Evdc avoopatos Kal yt' avto Abpe 1 f) dhvapn elvat AVOoUaTIZG PUOLKO
péyebog kal mupiotdvetal taviote pé dvuopa, oL TO pijkog tov pé Katdh-
Anhn khipoko guvepdvel T6 pétpo g Suvapswc. "Avvapatikd peyédn elva 1
duvaun, f tayvtnta, f| EMTayuven K. CATTO TG MUPUTAVO CUVEYETOL O KO-
rovbBog Gplopds :

*Avuspatikd ovopdletat to guowkd péyebog, mov xabopiletar teleing,

L otav dobel 6 onueio fgoppoyils, O opiac, 1] @opd kai 6 pitpe tov.

“Qote td diagopa puoikd peyedn dtakpivovial ot povoprtpa Kui avu-
SpaTIKa.

20. "Opiopoi yia ra aviopara

MNapaiinia aviopata, rol Exovy THY 610 @opt, Ovopalovrut dudo-
oona, Eve, Otav Exouv avribetn gopd, ovopdbovtal avrippoma. ‘Aviopata,
nol Eyouv 1ov 8o popiéa, dvopdioviat my,aau,uwu

Avo mapiiinia dvdopata, mob Exovy 16 idw ufton Ovopdlovian foa,
v Eyouv Ty 181a popa, kal dvopatovim dvrifera, dv Eyouy avtilern gopd.

2|. MpéoBeon avuoparwv

IMa va rpoobécovpe dbo aviopata A m1 B (oy. 3) doappofovpe oV

-3

£ETG Kavova : "Axrd thv dkpn T0D GVICRATOG A QEPVOULE Seurapo dvuopa I,
-3 -3

foo ué 16 dvoopa B. Tote hépe &1t T SVO uvucypum A Kai B Eyivay dtado-

i"u “Av évooupe THY apyf Tob avicpatog A pné 16 1éhog 1ob dviouatog

5
I, Bpiokovpe 16 Gvuoua X, mol dvopaletal veopetpkd H0poropa i ouvi-
orapévn mw 800 avoopatmy. Ta a-

-

VOGHATO A kil B dvopalovtal ov-
vigrdaec. 'H mpocbeon t@v 8o a-
VOGUATOV YPAPETUL MG EEfic :

> > >
T=A-+B

ob< *And v tepand e pgbodo tov

. - . . ’ ~ ’
A Epappocape, yia va fpolue 10 Yew-

- — , . » S >
Iy. 3. Npdobeon dlo dvuapdroy A kai B.  HETPIKO G0polopa dVo GVLOUATOV,
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npoxirTeL & dkdlovbog xavdvac rod nmagalindoypduuov : Zynuatilovpes Eva
napaddAnioypappo (oy. 3), moh Exel dg mhevpés T doopéve aviopata. Téte
1 dtaydvioc Tob rapahinroypappon eivar 16 yewuetowd dpotoua tHV dvo
avuopuatov.

* . [NpéoBeon moMGv avuoparwy. Ia v mpochécoupe oAl dpoe-
nineda avicpata, £puppdlovpe 1t pébodo tob molvydwov (oy. 4). Kavoups
T doopéve dviapata Sadoyikd. “Erot oxnuatitetal wé molvywvik

Ypaupt, mob Exer dg mAgvpéc ™5 té Soopéva aviopara. Té dvoopo (6’8‘),
mov Exer apyn TRV &pyy tob rp@TOL Aviopatog kai Téhog 16 T€dog tod te-
Aevtaiov amé td Siadoyikd avoopata, slvar 16 yewueToixd dfpotopa (i 1
ounaTauérn) TV Soopévev dvuopdtoy.

Mepatipnen, INd va dgaigéoovpe Eva dvoopa B anod dhlo dvuopa X apkel v,
g — -+
Bpodue Eva dvuoua T tétoro, dote 14 avbouata B kal T va Exovy TEWUETPIKG dBpolopa
T0 dvuoua K

*  B. "Avdhuon dviopatoc of Sio ouvioTQOoEG. "Ovopdletar dvdivay
avoopatog 1y ebpeon Gihov dvvopdrav, mob Exovy dc YEWUETPIKG GBpoicpa

0 dooptvo Gvuopa. “Exouvpe 16 &vu&pa?(sx. 5) kei 8vo Sievbivoerg Ox

kal Oy, mov mepvody ard Ty apyxn O tobd dvioparog, Lynpatifovue 16 na-

PEAAAOYpappo, mob Exel Sraydvio 16 doopévo dvuopa, xal of §Ho TAELpPEG

tov Bpickovtal méve otic Sievdiv-

aets Ox xai Oy. Elvar gavepd 6t
-

o >
16 dvdopata A xai B &xovv YEWpE-
5 P16 EBpoiopa 6 Sooutvo dvuapa
B Z, 8nhadn elvor of ovrordoes 1ol
—
avbopatog .
B
A
-
(@)
A
Zy. 4. MpdboBecn noildy GvuoudTOVY (ué- Iy. 5. 'Avdiuon avbopatog of
Bo80g 100 moAvydvon). &0 ouviatdoeg.
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* 22. Zvoixeia amé TAv Tpiywvoperpia

Tpagovpe xixko, mon Exer kévrpo O kal dxtiva Ton pé 4 povasda (oy. 6).
Abtdg & xixhog dvopdletat TOLYOOUETOIRGS xbxhog. ADO dpBoydviol do-
VES X'x kol y'y nepvolv ard 16 kévrpo 1ol kOkhov. Mid &rikevipn yovia [}
Exer avtiotoiyo t6ko 16 AB. Qg agyrj taw 1déwy Bewpobpe 16 onpeio A

kal T4 uerplpe xatd gopé Gvtibern pé Ekeivy mod Kivodvtat of Oetkteg 10D
poAoyiof.

«a. Oi Tptywvopetpiiol dpiBpoi. "Exovpe toig £Efic dpropoic :

1. *Ovopatovpe fulrovo tHg yoviag ¢ (np @) 6 Aéyo Tijg TETAYHEVNG
OA 10b onpeiov B npog thv dxtiva Tod kbkhov.

e ¢ = (0A)
2. "Ovopdovpe ovvuirove T yoviag ¢ (cuv @) 16 Aoyo tfig TeTUN-
Hévng O tof onueiov B npdc thv dxtiva tob kikhou,
ouvv @ = (0N
3. Oewpobpue dEova z'z, mov EpanTETO OTH onuelo A tod xixhov, slvar
mapdAiniog pé tov Gtova y'y xal Exet ThH idia Qopa pé abtoév. ‘H edbeia OB,
mob mEPVE and T téhog tob t68ov B, Tépver 16v GEove z'z o16 onpeio E.

y L3
w S] op ¢ H
dovag /
ouvepaxToutvov
N e s ? E
o i \le
3 Po\le
= i -
dEovag ouimuitdvay @ ! o
X [5) auv ¢ A X
§ :
2 H
: g
gy z'ig

Zx. 6. Ol tpryevouetpikoi @piBpoi tfig yaviag o.

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng MoNmikrig



26 Eioaywyn

‘Ovopaloupe fpantoudvy TS yoviag @ (@ @) T0 AoYo THG TETUYHEVNS
vng AE tod onpeiov E nmpog tv aktiva 1ol kiklou.

ep ¢ = (AE)

4. Qewpodpe d&ovae w'w, ol Epantetul o1d onpeio © 10b kKAOUL, elval
rtupaliniog pé€ tov dEova x'x kai Eyet v da popa pé adtov. ‘H evbeia
OB tépver 1ov dEova w'w ot6 onpeio H.

‘Ovopdlouvpe auvegantoudvy g yoviag @ (o @) 10 Loyo THig TETUN-
pévng OH tob onpeiov H mpdg v dxtiva tod xOKiov.

6@ @ = (OH)

Té Apitovo, 10 cuvnpitovo, i Epantopévn Kai 1| cuvegantopévn uidg
ywviog ovopdfovtur Totyavouetool aofiuol thg ywvieg, elvalr kabupoi
apllpol kai Sivovtar and eidikovg mivokec.

« P. To dploywvio Tpiywvo. L6 dploydvio tpiyove ABT (oy. 7) of

yovieg B kel y eival dfeieg. Z' abtn v nepintwon propodpe va dboouvpe

OTOUG TPLYWVOHETPLIKOUG apiOpols Tijg ofeiag yoviag mod drholds dpropods.
1. "Ovopdbovpe Auitove tHg yoviag B(npB) 16 Léyo tob phkoug Tijc

amévavti g kabetng nhevpis AN mpog 16 pfikog tfic Dnoteivovoag BI.

_ (AD)

~ (BD)

pijkog migupdc Al
pijkog bmoteivovoag B
dpa (AT)=(B[) - mp B
2. "Ovopalovpe ovvyuirove tiig yoviag P(ovv B) 16 Aoyo tob pikoug
g Tpockeipevng ot yovie B kabetng nievpis AB mpog 16 pfikog tijg tno-
teivovoug BIT.

o onpp

=

e piiias Xpaakeiavic nievpldc AB RS S (AB)
ufikog Umotsivovoag BIT (BI)
ipu (AB)= (BI') - ouv f
3. 'Ovopalovpe épanroudvy Tiig yoviag B
P(ep P) 16 Loyo 100 pnkovg T dnévavri
g kabetng mhevpis Al npog 10 pfikog Tfig B
TPOoKEipEVS KGBeTng mhevpdc AB.
ih= ufikog anévavrt kabetng AT
e = ufikog mpookeipevng kabetng AB Py
" &1 (AD) A
n L] pi=s (AB) Zyx. 7. Tt tov mpoadloplopd 1dv
TPLYOVOUETPLKGY Gpbudv thv o-
kai (Al =(AB) - o p Leldv yovidv B kai T
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4. "Ovoualovpe avvegantouévy g yoviag B (og B) 16 Aoyo tob pikoug
TS mpookeipevng kabetng mhevpic AB npog 10 pfikoc The dnévavrl ka-
Betng nhevpig AT
pijkog mpookeipevng kabetng AB b= (AB)

piikog anévavti kabetng AT T (AD)
dpa  (AB)=(ATl) - o0 B

* Y. IYEoelg peta¥l TGV TPLYWVORETPIKGV dptBudov. Of tpiyovopetpi-
kol appoi pig yoviag ¢ auvdéovtal petakd tovg pé tig &&fic axéosig :
e 9 l

0 =
cuv @ i £Q @

D’(.pB:

o+ owleo=1 tpo=
+ 8. Zupmhnpwparikéc kai mapamAnpwpatikég YWwvieg. “Av duo yovieg
@ kol B givy ovumlnompatieés (o + B=90°), tote elvar:
npo=ouvp «kai ocwva=nup

3 "Av oi 800 yavies o kai B slval napaninpoparieds (a + B = 1809), tote
elvat

nta=nup kai ocwo=—ouwf

Tprywvopetpikoi dpifjol pepik@V YWDV

Tovia ¢ ‘
— | nue ouw @ £ @
Moipeg | "AKTivia ? |

0 ’ 0 ‘ 0000 | 1,000 | 0000
e /6 [ 0,500 0866 | 0,577

45" { n/4 | 0,707 0,707 | 1,000

60° | a3 0,866 0;500: ' ¥ 1933

goeEst |iT AppInGISUG 0 0,000 |+

180° I n ‘ 0,000 —1,000 } 0,000

Lnucioon. To Auitovo Kai t0 ouvvnpitovo maipvouv TiHEg and — 1 ag + 1, évd
i Epantopgvn kai | GuvEQURTOMEVY Taipvouv Tipég Grd — w0 g -+ oo,

23. Mérpo kai Si1c0Buvon Tiig cuviorapévng dlo dvuoparwy
- — —
Avo aviopata OA xai OB Exouvv cuviotopévn O (oy. 8). Ta tpia

abtd dviopate Eyovv avriotolya pétpo a,p kai . Of dievbivoeig v avo-
L "_*) —§- g v 0
Opatwv QA kai OB oyxnpatifouv petafl toug yovia ¢. Ztiy Tpiyovops-
Tple Bpiokovue 611 Td péreo (X) tijg Stayoviov tol mapeAlnioypappov
OATB, sivetar ano tiv &&icwon :
(OIN)? = (0A)? + (OB)? — 2(OA) : (OB) - cuv ® (H
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Ix. 8. Mpoodioptupdg tiig ouviotapévng dbo avuopatov.

Of yovieg ¢ xai o elval taparhnpopatikés kel Enopévag elval
ouv ¢ = — ouvy 0. "Etor dné v dilowon (1) Bpiokovpe Sti 76 pérpo (L)
g ovnotaudrys t@v dVo avvopdtov elvol:
’ ¢ 3 - dap ‘
HETPO ouviaTajEévG a4 P2+ 2af -ouv e @
=V + B2+ 2aP - cuve

—>
‘H dedbovony tiig ovviotapévng O glvar yvwotn, v elvar yvaoti f
pa and tic yovieg x kal y, mod oxnpatifer f dievbvvon tiig ouvioTapévng
pé tig SievBivoeig tdv Soopévav avuopdtmv. ‘H Tpryovopetpia drodeikviet
6t o106 1piywvo OAT ioyvel ndvrote 1} oyéon :
67NN P U ¥

== 3)
nuy ne X np @ nuy nu x nuL o

yeti ol yovieg ¢ kol © elval noportinpopatikés kal Egopévag elval

M@ =npo. "Ané tiv EEicwon (3) mpogdiopilovpe T dedblovan Tijc ovve-

aTauémg :

| Gie0buvon ovvictapévig npx = % ‘e i Muy= -%— o TR 1 (4)
Mepikég mepimTdaeig. 1) "Av elval p = 0°, 161e 16 800 dviopata OA xal

OB Eyxouv 16V idie gogéa kal tiv ida popd (o). 8a). "Eneidn elvar ouv 0= 1,
N &ilocwon (2) ypagetar :

E=Va@Fp+2af #§ Z=V(o+ PP xai §E=u+B i

Té pétpo tfic ouvictapévng elvar oo pé 10 dlyefows dbpowoua tdV
PETPOV THY cuvicTOo®Y.
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O—B__LHLB a __A. lI‘
- ;
5 i s i L e e (il I
!
B i
|
!
-
0 G A
B o} a A
- + -
B

Ix. 8 a. Mepikég nepinthoels npoobiceng dio Gavuopdtav.

: —> iy
2)' Av elvar ¢ = 90°, 161e 164 800 Gvoopata OA kai OB elvan xdfera
Hetakd toug, ‘Eneidn elvar ouv 90°= 0, 1 éiicwon (2) ypageta
E=Va® F P+ 0 kol Z=Va®+ p?

3) "Av elvat ¢ = 180% tée T Bbo aw OA xai OB Exovy ¢
" v elvar @ = [80° téte ta dvo dvbopate OA kai OB Exouv tov
Wi gogéa, ahha dvrifern popd. "Enewdn elvar ovv 180° = — 1, ' éElowon
(2) ypagerar :

I=V@TF=2ap # I=VE—PF xai | T=a—p

T6 pérpo ¢ ovviotapévng elval oo pé 16 dalyefpud dipoopa tdv pé-
POV iy suvictwody.

NukvotnTa kai €i51k6 Bapog

24, Mukvémra

“Otav 1| pale (m) évée chpatog Katavépetal duotopoppa péca otov
8yxo (V) top obpatog, 1016 16 o®ue Aéyetal duoyevéc. I’ Eva tétolo odpa
N péLa nop avtiotolyel oth povada Syxov tod copatog Exe otablepsj T
Kol Grotedel Eva péyeBog yapaxtnowrind Yid 6 OAKS and 10 broio dro-
TeAelTaL abtd 16 cdpua.
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a IMukvotrra (p) tod Vhikob, ard 16 dnolo arotecheital Eva odpa, dvopale-
§' rar 16 mnhiko tfig palog (n) tod adpatog d1d tod dykov (V) 1o chparoeg
[ kol Exgpaler T pate mod nepiéyetal 61 povada dykov adtod tod Hiikod.

: pala m
| MUKVOTNTL = —; p=—=
| OYKOG V|

I

Movddes muxvdryras. “Av oty EEicnon Opiopod Tig TUKVHTHTAG
p=m/V, fakovpue m= I kai V= 1, Ppiokoupe p = 1. "Etar dpilovpe 1)) po-
vada moxrdrnrac of Eve oOOTNUO HOVASOV.

316 ovorqua S| povada mukvotntag slvar 16 Eva Aoy pappo xatda
kuPikd pétpo.

! azo == -
| povada mukvotntag Sl | hgr,m*

Y16 avorqua CGS povida mukvotntag elvar 10 Eva ypappdplo katd
KUPikd EKATOGTOPETPO.

|L povade mukvotntag CGS | gr;‘cm?'_!

eoE ey SRS S S S SRR S S es | |

Enedn elvan 1 kgr = 10° gr xai 1 m® = 10" cm?, &retar St elvar:
ke 10k er

m'  10°cm?®

Lthiv wpatn modkés QopEc XPNCIOTOIODHE G¢ pOVada mukvOTNTAE TO 1 griem?®
yati ) povadu mukvoTnTag S1 cival okl pikon. 4

kai 1 kgr/m* = 107" grjem?

25. Eidwcé Papog

"Eva dpoyevis oapa Exel Papog B xai Gyko V. Tote 16 Bapog mwov quri-
otougel ot povade Sykov Exet otabepn Tipn kai ¢* abty iy nepintwan
loybel & axohouvbog dpuouds

Eidud Papog (g) tob DAukod, and 16 dnolo dmoteheitar Fva sdpa, dvo-
phterar 16 mnhixo tod Papovg (B) tob odpatog Sua to Byxov (V) tob
ohpatog kai Ekppater 0 Papos mod aviiotouysi orh povadu Hykou
avtod tob VAukoD.

. =
gidikod Pdapog = gyizf £= _?T

Movddeg eidixod pdgovs. "And TV mepanive icwon dpiopod Bpi
okovpe 11 povdda eidixod fdgovs of Eva choTnpe povadwy.
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g n n{rxv_é'rrgjr_t_x_gi__niﬁ}rxé papog 31

st6 ovornua Sl povade cisicod Papovg elvar 6 Eve Newton katd

KUPLKO HETPO.

{ povidu 1d1KoD papoug S I N, m? |
S - - i

X6 adornua CGS povadu eisicod Papoug elval 7 pié dovn Kotd Ku-
Bl EKUTOCTOUETPO.

l povidu £idikod Bapoug

CGS

gy |

‘Emetdn elvar | N - 10° dyn Kkai | m® = 108 cm?, Emetal ot elval @

N 10° dyn

e ot WL N/m® = 0,1 dyn/em®
m? 10% cm?*

Of nupunive 600 povades eidtkob papous elvat qoA0 puxgés Y1d i MPUKTIKES EPUP-
poyéc. TU abtd ouvibwg @c povabu eibikod Bapoug % PNOIHOTOLOUHE 10 Evo WOV KUTd
KUPLKO EXUTOTTOUETPO, 1 p/em®. 'H povada abth glvan £Ew amo ta YVOOTH CLOTHRATE
povaday, arka pag Sieukohover, yiatl 1OTE | MUKVOTNTA gvog UAkoD ot gr/cm® kai 10

£iB1k6 Papog of p/em® Ekppalovidt pé tov 1bo apiBpd (my. O oldnpog EyEl TUKVOTNTU
p = 7.8 gricm® kol eidiko Papog & = 7.8 plem?).

26. Iyéom perali Tig patag kai tol papoug évég owparog

‘H melpupatiki Epeuva anédeite 611 of Evav tono | povada pdlag
(m = 1) and OdrorodNmote chpa Exel orafieed Bdoog.

*Qvopalovpe Eviacn tijg PapoTnTes (g) of Evav toro 1) dOvapm, pi
iy onofa f I'R Ehkel o abth tov Tomo Th povada pates onotoudnnote
COPATOC.

Mé mohl axpiPelg peTpRoELs Bpixape 6TL:

l i yewypogLkd mAGTOS 45° koi wovid otV imeavere Tig Odhucoag
1 ¥vtaon g Bapornrag (&) slvar Ton pé 9,81 Newton KoT@ LAY PURpO.

tvraon g PapbTnTas = 9,81 N/kgr i

‘Enopévag Eve g@dpe oL EXEL pate m, dtav Bpioketal KOVT( OTNV EMi-
pavewn e pa)acoug, TOTE 10 fapog Tou ExEL péTpo Too pe:

———————— e

papog cOUATOS = pate - Evrao g Pupbniug
B=m-g

(1)
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32 Eloaywyn

"Qote Eva odpa tov Exet pabe m = 8 kgr £yeL Papog :
N

Kai B=7848 N
kgr

B=m-g=8kgr. 98]

"Otav ot Duoikn gpoppotouvpe thv éficwon B=m . g, raipvoupe :
010 olotnue SI g=9,81 N/kgr # katd Tpookyyion  g= 10 Njkgr
o010 obotnua CGS =98l dyn/gr i kard mpootyyion g= 103 dyn/fgr

Iyéon peraki TukvOTNTag Kai eibikod Pépoug. "Eva odpa éxel pata
m, 8yko V koi Bapog B=m - g To obdpa Exer eibikod Bapog :

e ;&T_A—m_‘ﬁ%,“—i“‘_m
B 2 vt o Kai e=p.g 2)

E=

Napatipnan. “Ortav 7 MUKVOTNTA p pEtpiétal o griem?, dnkadiy otd ovoTnua
CGS, tote elvan g = 98] dyn/gr kai 16 idikd Bapog & perpiétar o dyn/em?,

NMPOBAHMATA

L. Z¢ Eva odpa évepyel dovapn, mov 1o pérpo ™™g elval foo pé F = 39,24 N. Mooy
elvar abty f Sovaun o KLAOmOVT Kai of Suveg ;

2. Té guoikd péyedoc, mov ovopagoupe Epyo (W) Siveral dnod v e§icwon W = F.g,
onov F elvar dovaun xai s elvan ko, Mowa elvar N tiowan Siectaocwy Tod Epyou otd
guotnuu S! kai oto ovortnua CGS :

3. To ¢uoiké péyedog, mo OvopdLovue kivnrik évépyela (Exw), Sivetar ano v

£giowon Egy = —‘,:- m- v, dmov m elvat 1) pata tob SOUETOE Kui v N TaxvTNTE Tov. Mo

elvar | EBiowon Siaataccwy abtob tob peyéBoue oo olbotnuu Sk

4. Avo Toa aviopara Exouv thv e dpyn O ai KETpo A = B = 8cm. Né& Ppedet
0 pétpo () tije TUVLOTAUEVNG TOug Kai fi SieBuven tng, Brav T avbopata oy nuatifouy
HETQED TOug ywvia @ = 90",

5. Abo fou avoopata Exouy thy d1e dpyn O, oxnpatifouy petall toug ywvia ¢ —
= 120° kai Exouvv HETPO A = B = |2¢m. Ti oxfipe Exer 10 terpanievpo, mon aynuati-
Couv td Soopéva avioparte ; "Ano tic YEWUETPIKEG iBL0TNTES audToD 0D oYNUATOS Vi Bpebet
0 pétpo (I) kai 7 dievfovon tiig oSuvigTapivng tdv 0o dvuopdrmy,

6. Ao avoopara, Exouv thv Bl dpyn O, axnuartifouv petakd toue yavia @ = 9Qv
Kai Exouy uétpo A = 6om xai B — § em. Na Bpefel 16 pétpo (£) tiic OUVIOTUPEVNG Touc,

7. "Eva évuopa éye HETpo £ = 5cm. Na dvalduBel of S0 avbopata A kai B, oy
elval kabeta petakn Tovg xai 1o Eva drd abtd va Exer pétpo A = 4 cm. Modoo elvy 10
HETPO T0D dAlou dviopatog B ;
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Mukvétnra kal €idikd Papog 33

8. Avo dvioparta Exouvv v (S dpyxn O, oxnpatifouvy peragd toug yavia ¢ = 60°
kai Exouv pérpo A = 3 cm kai B = 5 cm. Na BpeBel 16 pétpo (X) tiig ouviotapévng toug.
ouv 60° = 0,5.

9. "Evo odpa Exer pafa m = 5 kgr kul dyko V = 1000 cm?®, Moon elval fi rukvdtnta
(p) tob cdpatog o1d ovotpua Sl xui otd ovotnpe CGS ;

10. "O oidnpog o106 cvotnua CGS Exel nukvotnta p = 8 gricm?®, MNMoon pala Exe
6 1 m®* adfpov ; [bon elvar {4 rukvoTnTa (p) tod obhpov atd svotnua MKS ;

11. "Eva xoppar podofdéouv Exer Bapog B = 1,130 kp xai 6yxo V = 100 cm®. ITdéoo
elval 16 £idik6 Papog (e) 100 ohparog ot p/em® ; Moon elvar f mukvotnTta (p) 100 HOAL-
Béov of gr/icm?;

12. 'O yokkdc Exer mukvotnta p = 8,9 gr/em®. [Moon palo (m) Exer Evag dykog
xakxoD foog pé V = 250 cm? ; Mooo Bapog (B) o xihomovr (kp) Exer abtog 6 Syxog tod
xaixob ;

To S1ebvig mpoturo xiAdypappo (EEBpeg) ke i mpogurateig tov kal v eldixn hapida
Yl To0g YEIPLOPOVE TOL.
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j

IZOPPOMIA TQN XITEPEQN

‘H duvaun
27. @épa Tiig Mnyavikfig

"Eva odpo (oteped, Oypo, aépio) puropel va kuveitol 1 va npepet. "H
delTEpN T KetdoTaon AEyETol Kai Kataotaon loonooring. "Ohe td
SOpATU pE TV ENidpucn Optopévev aitiov puropolv v pETUnETOUV Amd
v pepia otV kivien { kai avtictpopa. To pépog ¢ Duoikiig, mol ée-
taket MV {gogeoala kol TV xivjoy TGV copdtov, ovopdletat Myyavia).
Tuvifog | Mnyaviki Swaipeitar otovg &g khadoug :

® T Zrarie), nol éEeralel moég ouvOfikeg eivan anapuitntes, yud va loop-
207T0TY TG GOMATA.

® Thv Komparia), nob Eetdlel pévo iy =ivjoy, avelaptnrte ano Td aitia
mTou TNV TPoKaAoDV.

@ T Avvapx), tob EEetaler TV ximoy oyetika pé t¢ altia Tob v Tpo-
Kaholv.

28. '"H &0vapn

“Otayv Eva petadhicd Elaopa huyiler §j Evag Evhivog rapukus onaler,
TOTE T CONATE aVTh Tupupoppd@vovtal (oy. 9). Té aitio mod TPOKAAET TNV
magaudopway Evog GOUATOS GvopdleTul Ovvaury. "Otav Eva odpa, rol 7pe-
uet, apyiler vd kiveltal ij Eva kivolpsvo odpe oTapatd il koi aAAidaler died-
Ouvon, téte hépe 611 petaBaiierar f
KIVNTIKY  Katdotaon tod ompatog.
To aitio, nod mpokakel 1 werafols]
THG xwnTIRis xatacrdoeme TO0 GO-
natog, Ovopdletal ddvauy. "Qote 1
Ss:w(xun am(‘pspm ﬁuo' ({nota'nacpum”: L
MV TOPAROPPOoT EvOg cOMUTOS
o petaPoliy tig kivntikfig Kutaotd- Zx. 9. To Papoc 100 ohuaros mpokuhel
oemg TOv. nupapdppmon tod Ehdopatog.
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o5 "H &Ovapn elvar davoopotiko péyebog kai
nuprotavetal ypapikd pé dvuopa (oy. 10). "H
A“‘”w'—"—""'“ ¥ Gpyn tob dviopatog Seixver 1O onueio épag-
poyiis Tiig duvapeng, f diebbuven xai f gopé
100 davbopatog Seiyvouv Th dedloveny kai ™

Yx. 10, "H d0vaun Ftrpoppc’rﬁz- : 2 &l ‘ e~
01 010 onpEio A Tob ckputog.  POd TG Suvapews kai t€hog 10 pijkog Tob a-

viopatog elval avaioyo pé 1o pEtpo tig duva-
pews i kai ahhidg pé v Eviaon g duvapens. "Qote :

I. Abvapn dvopaletar to aito mov mpoxahel TV repapdppwer T@OV
soparov i th perafoln tiig KivnTikiig KataotdoL®g TOVG.

II. ‘'H 80vapn zivar avuopatkd péyelog xai mpoodiopiletar and 6
onuelo fgappoyiig, th Sedbuvven, Tt @opa wai to pérpo g (f ThHY
Evtaon tng).

29. ‘YAwka onpeia kai OMkéa owpara

Ta oteped ohpate Eyouv naviote dluoTdoels. L& nolhég Spwg mepi-
nTIOoEG, Yid VA drhomotfooupne T peAftn @V puivopivav, bdrolETovpe
611 16 ohpata BVl Tdpe ToAD pikpd Kal 0ér Eyory dactdoes. Ta chpata
abtd dvopdlovral bhika enpeia. Kale odpa mov Exel dwotdoeig 16 Oew-
pobpe 05 @0poiopa todhdv DLk@Y onpeiov. Ta obpate adtd dvopdloviat
DAKG oTEPEd ohpata 1| MO drhd oteped chOpata.

*Anolitog ateped kel puolkd ateped obpata. Td oteped ompute droteloivial
and Ohka enpeia, “Av ol drootacelg petay v OAk@Y onpeioy Tod odpatog diatn-
poliveal duerdfiAgres TOT6 10 obpa Sév mupapopedvetal arnd tig duvapes mov Evepyoby
nave tov Kai 10 ohpu AMYETUL dmoiitew; orteped odpa. LTV TpUyMOTIKOTNTA TETOWM
ateEpEd BtV URApYOLY, 11uTi 0T guovd oreped odpara of duvapelg mod Evepyody mdve
TOUg MPOKALODV MAVIOTE Tapapoppdoes. LE mohhés Suog MEPTIOCE; OpLopEve chuata
(nétaiha, EOko K.d.) a0 Bewpodue oty mpaén @¢ Gmolutwg oteped chpate xai tEeta-
Loupe pOVOo 1O KIVNTIKO dnotéhkeoua, nol émpépouy ol duvapels.
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36 Mnyavikn

ZYNOEIH AYNAMEQN

I. Auvauelg €papuoouéveg oTd idlo onueio
30. Z0vBeon Suvapewv

‘Ovopatetat atvlean duvapewv 1 aviiketaotaon d0o | neploadtepoy
duvapemy pé md pdvo dovopun, molb mpokaiel Ta 180 pnyovikd dnotehé-
opata, pé EKeive mol tpokakolv kai ol doouéveg duvapels. "H dbvaun nol
avtikabiotd tig 0o § meprocotepeg Suvapelg, dvopdleTur amaTaudyy 1OV
doopévav duvapemy kai oi duvdpelg rov davukubiotavtal ovopaloviatl gove-
OTMOES.

"H 80vapn elval avoopatiko péyeloc, kai, Emopéves, yid vi suvlécoups
duvapeig, dpappolovpe Sow loybouv yid Ty apdalieay davvapdron.

31. ZovOeon &0o duvapewv édpappoopéivwy otd idlo onpeio

—-> —>
Z¢ Eva OAiko onueio O Eguppolovral oi dvo dvvaueis F, kai F, nod
oi dievbivoelg toug oynpatifovy petakl toug yovia ¢ (oyx. 11 Zoppwva

KE TOV AVUOULTIKO AOYIONO 1) ovvi-

om;u’w;?tﬁw 800 duvapewy eivat
16 yewpeTplkod G0polopd toug, dn-
b Exkepaletal katda devbuven.
popa kal PETPO AmO 1 daydvin Tob
aagalinloyodupor, TOO  GYNHOTI-
Louv oi dlo duvapels. "Eropévag 1d
0 X JéToo Kal 0 r).zréﬂvw‘m “[ﬂ? cuwctfx-

Fi A pévng (F) Sivovton amo tig yvootis

Iy. I1. ZovBeon 800 Suvipewmv. (§ 23) eEiohoEeg :

HETpo T1ig ouviotapevng F = l/ Fl - F: +2F,-F,-oug (1)
F,
Sievbuven TS cuvioTopivig npa= —-F'- B TR (2)

e e ]

"Avuopatika | oovBeon t@v dvo duvapswv F, kai Fy éxepaletar pé thv
ggiomaon :
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l. Auvﬁptlg écbnppocptvag oTé 160 anucio 37

Hapddetyua. Lo oyfjpu 12 eivat
F,=F, xai ¢ =120 Na& Bpebet 10
PETPO TG CUVIGTUHEVNG.

Mepikég nspmﬂuoclg 1) "Av ol

800 Suvapelg F1 Kai l > Eyouv TOV i-
Mo popéa xai Ty b good (oy. 13).
tote elval @ = 0° Kai 1) ouvieTapév

F £yet tov idio popéo kul tiv 181
Qopa pé Tig ouvictdoeg Kai pétpo,

Ty. 12, [Mapaderypo cuvdéotms
800 Buvapemv.

{00 pé 10 diyefloued dfootopa tiv
pétpov 1OV ouvioTeo®y, Sniadi
elval :

Fi
A"
F=F, + F, F2 E
.
» . g v __> e —}
2) "Av of dvo duvapec Fy kol F, elVUL ¥y |3 'H ouviatapévn Exet péTpo
wdberec petabl tovg (oy. I4). tote elvan E=F £ F

- —»
¢ = 90" kui | cuvictapévy F eiver duyo-

viog évog opboydvior teTpumhevpou Kal E-
YEL PETPO !
F= V Fo=Fe
.~ I3 ;. ¢ —> -'+ e
3) "Av ol 800 duvapeig F, xui F, s‘yon\-
Ly. 14. "H ouviatapivn Exe pETpo oV o goofa, NG avifieTy qood (ox )

VRS Fet B 1ote sivan © = 180" kai 1| cLviGTUpEVY F i~
i yEL TOV {810 popéa pé Tig cUVICTMOES, POPU
F2 = I ) popd TG peyedtepng dnd altég Kal pé-
A & 0 (60 pé 10 dlyefloxd dooiopa 1OV PE-
POV TOV cuvicTwadv dniudn, eival:

Ty, 15, 'H ouviatauivn £xel pETpo
F = F,—F.. F=F,—F,

32. "Avaluon duvapewg of &0o ouvioTROEG
~q -> e 4 e Py . - ’ 3
Mg duvapn F, mod &vepyel o° Eva DAKO oNpETO, pogel rva avtizara-
- —>
araler G4mO 800 Gikeg Suvapeig Fy kui F,. mol Exouv g ouvictapévn T
—

Soopévn dovaun F. Abth 1 avtixetdotacn Sév petafalier THY KLVNTIKY
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38 Mnxavikn

- - - -~ . L 2 . b3 ’ I} _P
katdotaon 1ol DAkoD onueiov kai ovopdletar drdivoy T duvapews F of
d0o guvigt®oes. 'H dvadvon mag Suvapeng otnpiletar otd vopo tob ma-
parinroypappou 1@V Suvapswy. Md vi avoriooups ) duvapn F (oy. 16) of
8o ouviotdoeg, nol Exouv tig ievbivoelc v elbeidv OX kai Oy, xata-
okevdlouvpe 10 maparinioypappo OATB, mov Eyel (g draydvio T dOvapun

T

A
SR F,

0 X r
Fi A B
. . o 3 => =% 0y + ’
Ly. 16, "Avaivon tiig dvvapewg F e 500 Zx.17. To Papog B avaiietal otig
- .
CUVIGTMOES. cuviat@oeg F, kai F,.

— ; —5 —3 ;
F."Apu td dvo aviopata OA xai OB napiotavouy tig 8o cuviotdoeg Tiig
-'* 5 ’ ’
duvapeng F. "H avalvon pidg duvapens of 6o ouvict®oeg avayetal mav-
t01e 610 £ETig YeOUETPIKO Mpofinpa : va kataokevaotel Tpiywvo OAT, dtav
divovral oplopéva atoigeia Tou.
G

Mapaderypa @valioens duvapewg deiyver 16 oyfipe 7. Té Papog B tod

ohpatog évepyel até onpelo A tiig 6piLovriag dokol kal dvaibetal otig dbo
—

=
cuvictdoeg F, kai F,, mou £youvv tic SievBiveelg tdv 0o dokdv.

33, ZOvBeon wWoAAQV Suvapewv épappoopivwy oTéd iblo onueio

> > > >
X¢ Eva onpelo O épappdlovtar morhég duvapels Fy, Fo, Fy, Fy (oy. 18).
'Epapupolovtag 10 yvootd kavovae tod mo-
huyvov ayxnpatifoupe Omo  kAipoka to
dvvapomoliyove kai npoodiopilov pe ypa-
-

pika 1) ovviotapévn F.

' Avadvrin) uébodos. “Eyovpe tpia drado-
AT - = - -
yikd avoopata A, B, T xai dfova x (oy.

19). Ol mpoPoléc @V TPIBV AVUCRATOV OTOV 5, |y EivBeoT] HoAADY BovijiEny
d&ova x elvar avriotorye A, By, Iy kai 1 (8uvapomoliywvo).
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l. Auvépeig iei)nPyoopévcg oT6 i8lo onpeio 39

A B

X SR R S g T
Ax ! Bx rx
>3 Iy 354

Zy. 19, "H npoPoirn tiig ovvigtapévng eivar ton pé 10 d8polopa v npoflordv
@V ouvIoTLO®V.

Y Y
Flg Fy
F3: : Fsy :
i Fyk ""’:F-
e Fax 19 e
K F_gx O F1X © FX X
Fzg‘, "Fz
y' Y

Iy. 20. "Avodlvuxi ovvBeon tpidv Suvapemy -It], _!-t,, 13,.

npofoin tic cuviotapévig I tdv Tpidv avoopdtoy elvat I, Mopatnpoipe
811 7 mpofola) Tijs auviatauéve elvat Ton pé t6 diyefouxo dfpotopa TV mpo-
fordv TV dvuopdtwv, dniadn elvat :
Li=A+ B+ T,
Zt0 onpeio O (oy. 20) Epuppolovral of Suvipeig Fy, Fy, Fy. @ewpotpe
0o dpboymviovg dEoves x'x kal y'y. Of mpofoléc @V Suvipemy Tave otoig
8vo dEoveg elvar dvriotoiya Fix, Fy, Fyo kol Fyy, Fyy, Fyy.
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40 Mnyavikr

‘H ouvictapévy F, t@v mpofordv thv duvipeny mave otov afova x'x

EXEL PETPO @
F.= Fn = Fga F;p.

Kuai #i ouviotapévn F, 1@V mpofordv otov dlova y'y EXEl HETPO :
F,\- = Fn‘ 5 F23 R F:n
= o~ . e .
‘Enopévag 1 ouvigtapévn F tédv Soopévey tpidv duvapemy EYEL HETPO
F=]FR+F
"H Sigvbuvon Tic ouvictapévng npocdiopiletat and th oxfan !

F
ep o=~

34. "looppomia 100 OAkol onpeiov

| "looppomia pE duo Suvapeig. Lé Eva Dhiko onpelo A évepyodv oto du-
- >
viperg F, kai Fy. Té Ohiko onueio loopoomsi, 6tav i ouviatapévny F 1oy dbo
-
Suvapeny elval ton pé pndév (F = 0). Tobrto ouvpPaivey, Stav oi d0o Suvapelg

—> -
F, kai F, &xovv toév 810 popén, avribetn gopd xai petpa low, dnhadi,

Grav oi Suo duvapelg eivar dvrifetes (oy. 21). "Qote:
I “Eva 0laké eqpeio Onb tiv nidpacn o duvapcwy isopponel dtav oi duva-
pewS sivar avribetec.
% A
i E

Ey. 21 ‘loopponia pé S00 Suvapas.

Il. "loopporia pé Tpelg Suvapelg. Ti Eva Dhiko onpeio A (oy. 22) évep-
yobv of tpeic duvapeig Fy, Fu, Fy To 0hixo onpelo foopoomei, Stav n ov-
-

viotapévn F 1év tpidv duvapeov sivar Ton pé undev (_F)= 0). Tobto ovp-
Buiver, 6rav loyvouy oi EETS ouvOfiKes

«) Of tpeig duvapelg mpenel va elvar duoemimedes, ywti, dv ol Tpelg Sv-
vapelg oynpatifovy Tpiedpo, TOTE EXOLY CUVICTAUEVT nob 8év elvatl Ton pé
‘HNBEV.

B) Oi tpeig opoeminedeg duvapeig Exouv cuvictapévn lon pé pndev,
btav kafgma ano abtéc elval dvriflery pé T ouvictapévn Tdv dvo GLhov
duvipewy. "QoTE :
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I. Auvapelg tdappoopéveg ord 180 onueio 41

duvdapeig eivon dpoeminedes kai kabeud anod adtéc civar avrifern pé o

E “Eva bhiko onpeio ond v Enidpacn tprdv duvapewy icopporsl, brav o
£ ouvietapivn t@v 0o dhiwv duvdpsmyv.

‘H ovvthixy (oogponias Vad Ty faidoacy toiav dvvduewy. Lo Tpivovo
AAT (oy. 22) ioxiel | éiomon:

(Ad) (A _ (ADD) g Fy . 1 =F, o B 1)
ML MO MR MY nee npy
B\
\\
P -
XIyx. 22, 'loopponia Tpiév 3 F 2 x \Y F “;r.
Opoeninedov duvapewy. E AN X\
-
B o " "J
-

“Otuv Spws ol tpeig duvausig i l()’Opp()Tt(HN T0TE of Suvapeg eivat dpo-
—>
eninedeg wui M ouviotopévy F kail i dOvaun F Ppiokovtul nave otV idta
evbeia I'E. O yovies 1 xai a, ¢ kai P, y kai v glvan TUPURAN POHATIKES Kai
Enopévog eival :
MY =na, Nuo=nup. nuy=nuy

"Apa 1 £Eiowon (1) ypapeTtar :

Y F,
nwa - pf B o

auviikn tooppomiag

lIl. "looppomia pe moAEG Suvapeils. I Eva Dhtko onpeio epuppoletar
— —> —> -
évu alotnue moArév duvapewv (Fy, Fy, Fy, ... F,). Elva PUVEPO OTL TO LAI-
: W o
Xo anpeio igogeonel, 6tav N owvigtapévny F Shov tév Suvapcwy siva o
-

HE pndeév (F = 0). "Qote yid 10 DAIKO onpelo ioyiet 1 akohovln yevikn ove-

Uiz leoonoziag :
“"Eva blixo onpelo, 616 onolo pappdlovrar rokdés duvapeig, isopporei,

— —>

drav N suvietapéivy (F) 6hav tdv duvapcwv eivar o pé undév (F = 0).
"vadvtoe) Exqoamy Tijs otz ioogeoniag zoldaw devdpewy. OF npo-

Pokég tdv Suvapewv mave o Tpeig dpboydviovg dLoves x, v, z elval:

F]_a- F-_g\- F:{\ I:l.‘-‘ F‘z.‘* F.’h Aeid Flz! Fz?s F:]z Gk i}
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42 ™ nXaviKf

'Eneidf i ouvietapévn F eivat fon pé pndév (F =0), xal ol npofoiréc
g F, Fy, F, mave otovg tpeig dEoveg elvar Toeg pé pndév. "Eropéveg fi
owvBfkn ioopponiac Tob DAkoD onpueiov ékppatetar pé tig EElo0OELG

Fx=F1x+F21+Fax+ =10
Fy=Fy+Fy+Fy+ ...=0
F,=F;; +Fgp + Fpd/... =0

35. "Afiwpa Tijg dpaoewg kai avrnidpaocewg

-
“Otav pé 16 dayTuAro pag tEaokobpe o Eva Eraopa pa duvapn F (oy. 23).
161€ 16 Ehaopa kGunTeTal Kai 16 ovoTnua ddytvio-Ehacpa looppomel. "Apu

=

10 EAaopa dvitdooer oTh dUvVap pag ‘I?pm

> -
Svvapun F', nov glvar avriflernpé 1 dvvapn F.
'Emiong Grav 6 payvitng Ehker Eva koppdtt
owfpov, tote kai 6 oidnpog flxe 6 payvijty
pé dovaun avtiBetn. Ta napondve 800 napo-
Selypata elvar Epappoyés évog yevikod Gfid-
patog, mob yid mpdTn @opa 16 Srutinwoe O
Neovtwveg kai dvopaletal agiopa tfig dphoemg
Kkai dvridphoeng :

| "Otav ¥va odpe A itaoxel of Eva diho

| gbpa B ma dOvapn (Spaon), tote xai 16
o@po B tEaoxel 016 odpa A ma ddvapn
(avtidpaon) avtietn pé v nphrn.*

Iy, 23. To Ehaopa avadpd pé
avrifetn Sovvapn.

Toppove pé 16 aEiope tiic Spaoewg kui KsAa
avtidpaosag of duvapels Eppaviboviat oti @O- E

on xatd Cedyn. Ta dbo codpata, mob aliniemt-

dpobv, unopel va Ppiokovtat o’ énagy (m.y. 6d-

yroko-Ehaopa) fi v Ppiokovrar of dndoracy

16 Eva and 16 diho (m.y. payvitns-oidnpoc).

S

Mave of pia wétpa 1 I Eaokel pua dovapn F,

nov TV dvopdfoupe Papoc tig nétpug (oy. 28) dAld

tavtdypova kai 1| nétpa eEaokel ndvw oty I'fj pua §o-

- -
vaun F', not elvar aveibetn.pé th 8ovaun F. Ty 24. 'H métpa tEaoxel oth

—> ¢ = it
"H avrispuon F tiic métpag, rov évepyel oty [A, [ EAEN F ﬁVfieﬁ‘ETj HE T 80~
elvat moAl pikpn) kai éropéveg elval dvikavn va Kivi- vaun F.

* Ol Suvipeis Bplaxoviar navw otov (8o gopta.
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. Auvapeig tpappoopéveg o1éd idio onptio 43

>
oel ™ ') mpog thv méTpw v avto 1 avtidpean F' tijg rétpug 8év vivetar avniinmti. "0-
—>
tav Gpmc Bvag dviporog, mov Ppioketal pécu of pa Papkae, EAker pé na dovapn Foth
dotpu moU £lval STHV TPOKUHLia, TOTE N Bapka xveirar TPOS TAV TPOKUPUiL GO T/jr -
pridoany F', mol @vantuooel i IpoKvpaia nave otov aviporo. £ abty mv nepintwon 0
avtidpuon yivetatl avTiAnmen.

MPOBAHMATA

13. Avo iloeg duvapeic F, = Fy = 8 N Eouppolovrul oto 1610 anueio. Na Ppedei
N ouvioTapévn toug, dtav ol duvapeic oxnputifouvy peteld toug yovieg: @ = 0° ¢ — 60",
@ =90 ¢ = 120" kai ¢ = 180"

14. Téooemg opocrinedeg duvaperg Fy = I N, Fy = 2N, F; =3 N kui F, = 4N
Epuppoloviul otd G0 onuelo kui ava 8vo axnuatiCovy petudd Toug yovia @ — 90°. Na
PBpebel 7 ouvioTupévn TOLG.

15. Tpeic opoerminedes Tosg duvapers Fy = Fy = Fy — 5 N &puppoloviur ato idio
anpeio. ‘H F, Ppioketar avapeow otic F, kal Fy xul oxnpatier pé xabepa dro abrég
yovieg @ = 60° Na Bpelei i) cuVIGTUpEV) TOV TPIOYV SUVEHEWLY.

16. Na avuiufei s0vapn F - 13 N ot dvo cuviotdoeg F, kai F,, mov elval kabetec
uetaEy toug kai elvat F, - 5N,

17. Na avarvbst dovapn F - 6 N ot 800 {06 ouviotd@osg, mol ol gopeig toug oxn-
patifouy yovice ¢ - 30° pé 1o wopia thg F.

18. Ttiv ma dxpn vipatog OA elval depévo Eva DMk onpeio A, rob Exet Bapog
B - 4 N, MNoon eivar 1 opilovea 6\3\'uun_}; nov ¢ Epuppocoups 6td LAIKO onpeio A,
hote, dtav 10 cvoTnpe icoppomnel, O vijpu va oxnputilel yovie ¢ — 459 pe Ty Kate-
KOpLYo mol mepvi ard to anpeio O [ Moon eivel i) taon tob vijperog ;s To Papoc tob
viputog Bempeital GonpavIo.

19. "Evu odpa, mou 10 Ocwpolps ag DAk onpeio A, Exel Bapog 1000 N kai kpé-
HETUL G0 THY Opoph HE 800 oxowvid, tou 10 kubéva oxnputiler pe 1o opLovio Eninedo
Mg dpopiic yovice 30° kui 457 Moon eivat 1} taon tob ke ayotviod

20. Mia tetpayovn petaihikn mhaka Exet flapog B = 60 N xai eivar kpepuopévn
aTOV T0T%0 and Eve kapei pé ondyyo. O 600 GKpEC TOD OTMAYYOU EIVIL OTEPEMMEVEG OTig
800 Avatepes KOPLOES TRG mAdkug, Ta 800 TUAMATU TOD GREYYOL CENMUTILOLY YoViES
© = 45° ué thv avatepn oplloviia mhevpl e nhakug. Moon elvar | taon 1ol kabe tun-
uutog tol ondyyou ,

Il. Auvapeig £QOPUOCHEVEG OE JIAPOPETIKG
onueia otepeold ocwUATOG
36. Porfy Suvapewg

T mokh@ PnEaviKG Quivopeva, Kol Kuplmg KUTd THV REPLTTPOPT OTE-
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44 Mnyaviky

peod ahpatog, Eppovitetor Eva guoikd péyebog, mov dvopaletut gomy TS
dovduens.
—>
a. Pormf) Suvapewg wg mpdg onpeio. "H dovapn F Bpioketal otod éni-
nedo 11 (oy. 25). Ocwpodpe Eva anpeio I 1ol émunédov I1. "H andotacn tod
onpeiov T ano 16 gopéu tilg duviapeng givar d (Bpayiovag Ti¢ duvapsw:)
T gl thv nepintoon ioxbel O akdrovbog dotouds :
Ponij 1iig Suvﬁuswg_l_:é; npog t6 onpeio I' dvopaletar 16 avuopatikd
péyebog E/l’. o0 ¥xel gopéa tiv ebbsia nob sivar kabetn otd Erninedo I
kai nepvd anéd to onpeio T, kai pétpo (M) oo pé 6 yrvopevo tod pétpon
(F) tiig duvapcwg imi thy anostaen (d) tob anpeiov I and 16 gopia
tijg duvapcws.

pomi dovapens (i tpog onpeio) M=F-d

"H gogi tob @vioputog tiig porfg kubopiletal and T POPA KUt THV
ool mpoywpsl mtave ot Sievbuven Tiig ponfis seE160TPOPOS KkoyAiag, O

h
i
i
]
1
'
I

G
Zx. 25. Na tov opropd tiig ponfic Ly 26. ‘H poni duvapewg (r_:n
Suvapeng m¢ tpoc onpelo i dEova. elvat péyeBog avuopaTiko,

bmolog MEPLOTPEQETAL KATd TH (OPa, mov TElVEL Vi neprotpéyet 1 Shvapn
16 Eningdo I1 yopw and 16 onpeio I'. Katd ovpPauon ) porn tig duvapeng
Oempeitol Betw), 6tav 1 dovapun _I-? teivel va mepiotpéyel 16 Eninedo I1
Katd popa GvribeTn pé TV kivion @V Seiktdv 10D pohoyiol, xai aovy-
Tix)] oty avtibern nepintwon (oy. 26).

A TOV Op1opd Thg POTiig TPpoKLATOLY Td EEfG @ @) "H ponn Tiig duvd-
peme Sév petaParieta, dv Ny Sovapn F petakivnOel katd pijkog tod popéa
e, yati f andotaon d elvar otadepi. B) “H pont tiig Suvapews F eivar Ton
ué undév, 8tav 6 popéag g mepva and 16 onueto I, (yrati tote glvar d = 0).

B. Porrf) Suvapewg g mpdg dEova. Oewpolpe Evav GEova x'x (oy. 26)
—

x0et0 016 Eninedo I, o616 dmoilo Pplokerar i dvvapn F. "0 dEovag cuvavtd

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng MoAmkrig
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16 éninedo I1 o16 onueio I'. 'H andoteon tob GEova and 16 @opéu Tiig
duvapens elvar d. Tote ioyvel 6 axoiovbog dotouds:

—
g Por tii Suvapemg F @g mpog toév &Zova (x'x) dvopaletar 16 avuopa-
3 —>
i o péyebog M, mov Exer gopia tov GEova kai pétpo (M) oo pé 16 y1-
vopevo Tob pétpov tiig duvapewg (F) Eni tiv dndotaon (d) tod dlova ard

| 10 gopEa Tijg q‘iumpz‘.mq

ponmn 8uvuusmg (mg npog dEovu) M=F.d

‘H rrm_)ci to0 aviopatog tig ponfis kebopiletur and 16 yvwotd kuvova
100 deEtooTpogoy kKoyiin. INd 16 onpelo 1fig ponfig loxdel 1} yvwot olp-
Puon.

‘H pomi Tig Suvapswg Sév petefdiletalr, dv ) SOvapn petakivnBel
Katé piixog tob popéa ™. "Av 0 popiag Tiig duvapens nepvi and t6 onpelo
I (ropfy ol dEova pé 16 Eninedo 1), 1o1e 1) ponn g Svvapeng &g npog Tov
{Eova eivor Ton pé undév.

Y. Movadeg porriig. "And v Etiocwon Opiopod tijg ponfic M=F - d
Ppiokovpe 61t povdda eomijs ivan :

o610 avaTnpa Sl I N-Im STYN < m

o160 ovotnpa CGS ldyn-lem. § | dyn-cm

o106 Teyvikd cvotnuoe (T.Z) L kp-1Im 7 lLkp-m

37. Qevpnpa TRV poTTRV
£ Eva éninedo [T Ppiokovtal toddég duvapelg, ny. oi ¥y, F,, Fy, F,, moo
>
iyouv cuviatapevn F. @ewpoipe dtova (A) kabeto otd eninedo I1. Of ponég

v duvapsoy dg tpdg Tov dLova Exouv uvncrmxu pétpa My, My, My, M,
- -)- 5

kai t¢ aviopata T@v pomdv My My, My, M4 Exouv @opéa 1OV GEova (A).
"H porf tiig ovviotapévng Exer pétpo M kai 10 dvuopd tng M Exer ki adto
gopéa TOv dEova (A). I abth Ty mEpirtwon arodeikvietar 611 loylel 10
axorovfo Bedpnpa tdY pomdy
"H pomiy (M) tilg ouwiotapivig (F) nokidy Gpoerinedov duvapcov
G npog dEova kabeto a1o Eninedo @V duvapcwy sivan fon pé 16 dhye-
Pprkd GOporopa T@OV pondv THY duvapcov GOg Tpog tov Gfova.

[ Bempnpa tdv pordy M =M, + M, + My + ... 4 M,
i L h
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46 Mnxaveh THoped to aviynougedd a0y

Té naparnave Bedpnpa tdy pondv loyber Kal Y14 tic pomég TAV Opo-
eninedov Buvapewy de mods fva ayueio Tob émmédov Tovs. "Epuppoyn tod
Bewphpatog 1@V pondy B& dobue gt ovvleon Suviapewy 1ol Epappolovral
o oTEpEO odpa.

38. TUvOeon 0o mapaAinAwv Suvapewy

a. Auvapeig dpdppomeg. "E@appoloviag 1 pébodo tob Suvaponoli-
—
yovoy (o%. 27) Ppiokovpe 6n 7 ouviotepévn F Exer uérpo {oo WE 10 ahye-
Bpikd GOpoiopa @Y pETpoy @V 0o ouvictwody Fy kal Fy, dniadn elvat :
F=F, + F, (1)
» _» w 0
Mé t pébodo abth fipiokoupe akoumn 611 i CLUVIOTAHEVT F &yer v
e deedbovoy kai Ty e pogd pE Tig SLVIOTOOES. ‘0 gopéag g guvi-
—>

arapévng F tépver thy ebeia AB oé xdamoio onpefo, mov Omobétoupe Gt
elvar 16 onuelo I'. Gewpodue dEovr, mod nepvl ard 16 onuelo I' xai elvai

xG@eTog 016 inlnedo t@v Suvipewy. Tote ohupuva pé o Bedpnua TV po-
ndv Exovpe T oyxéon:

pori thg F, + ponn tiic Fy= ponn tiic F

i F a
Gpa Fro0;—Fy-0,=0 «xai ﬁ:f:
Ano 1 Tewpetpla Eépoupe Gt elvat :
——
o, _ (I'B) = {F,_(r) | ;
a, AT wote elval F, = TAT) ] )

'ATO TG mUpOREVD KOTGATYOURE OTO GUUREPUOPX :

'H ovviotapivn (ﬁ) 800 maparinhov kel dpdpporav duvapemyv ﬁ;ﬁ)
Erer thv i dietBuvan kai popd pé tig oVVIOTHOELS, Exer pérpo Too
ué o GBpotope 1@V pitpav tovg Kai & gopiag Mg yopiter v edbeia
nol Evver ta onpeia égappoyilg 1@y cuvicToody of tpfpara avri-
ctpooug avaroya pé tig duvapers.

Ta nopandve ebkole Enaindedovral kai TELPUUATIK®G.

* AvdAvan dvvdusws of ddo auriotdioes napdAindes Tijs Ibag popds. Mua
- - —
dovapn F (oy. 27) pmopel vd avaivBel of 80o ouviotdoeg Fy kal Fy, mov

-
elvat tapAAnhes, Exovv tiv (i diebOuvan kal popa pé t dovapn F xal
dpappoloviar otic dikpes A kal B udg sdfsiac. Tote loybouy ol EElohoelg :
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A r B o - F, _(CB)
r/ ; / 1 e g U ey
N et
; JFe "FT+F,_ (AD+ (B
U/ Fi. «{FB)

'\ ;,' Kai ¥ = H_(AB)
F| QP '," 2 ol rooape
/ \ Amo v tekevtaia Eicmon
/ fpiokoupe ™ cuvicthoa Fu
‘H dikn ouvictooo eivul
F,=F —F,.
Mg ) duataln tol oyxnpa-

Ty.27. Lovlean 800 mupdiinimv Suvapemy pe
v 1610 popd.

105 28 Enaln0evoupE TELPUpUTL-
KOS TAV avaivon Pl duvapeng
ot 800 TapdAinieg oUVIOTOCES
g 16tug gopiic.

B. Auvapeig dvioeg kai dv-
Tippomeg. 'Epappoloviug th pé-
fodo 100 Suvaponoliyevou (oy.
29) Ppiokovpe Gt 1| cuviaTapé-
vn Exer pérpo F (oo pé 16 Gh-
yeppikd ddporopa TV piTpmv
t@v 6bo guvistas@v F, kai F,.
OnAud elval

Ly. 28, "Avaiuon duvapemg of dVo mupailnies
CUVIOTOOES PE TV 81e popd. F = Ej s F2

Fy

Ty. 29. Livllsan 800 nupaiiniov

~m

duvapcmy pé aveiletn go- _.‘_’
pa. 7 ",
! 1
n" 'l‘
/
;“\ ‘;
F, { /
2 4 G ;
a, Tee 8T Vi
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>

MéE ) péBodo adtn Ppioxovpe drdpn dtr i cuviotapévn F Exer v
idta duevflovay pé tic ouviotdosg xai cpoga ™ @opd tiig peyaritepng cuvi-
othoag. ‘O gogéas Tiic ouvicTapévig F téuvel v gubela AB of kanoio
onpelo, mod HroBétovpe 81t elvan 16 anpelo I'. "Av épappocovpe 10 Hed-
pPNpa @Y pondv wg npdg GEova mol nepvl and 16 onuelo I kal elvar kade-
105 o106 Eninedo TV Suvdpewv, Bpiokoupe :

porn tfig Fy + pordy tfig Fy=porhy tiig F

dpa —Fy-a,+ F,-a,=0
Fs 1ot n F,  (TA)

‘Eneidn elvar Fy > F, oupnepaivoupe 6t npéner va eivar xai (IB) > (CA).
“Apa 10 onueio Epappoyfig I' 1iig ouvictapévng F rpéntt v Ppioketar mépa
ané 16 onuelo é:qmppoyﬁc, A tfic peyaditepng cuviotwoag F,. "Qate :

H nuvwmp!:vn (F) 600 dvigev napdlinlov kai dvtipponov Juvapcov

(l'l. l"a); Exer v Bia SiedBuvon pé tig ovvietdoss, gopa T popd Tfig
peyadotepng and adtég kai pétpe loo pé ti) Sragopd @V pétpov TGV
suvictwe®y. ‘O goptag tiig cuviotapévg tépuvel tiy edbeia mod Evaver
1@ onpcia igappoyfic t@v cuvictwo®v népa and th peyalitepn xei
ot Eva onpele, mod ol arnootdoeig tov and ta onpeia ipappoyfic T@V
Suvapcav slvar avriotpbgag dviloysg pé tig duvapers.

39. Zelyog duvapewy

"Exovpe 800 duvapelg _l?[ Kai _i:: nopaAAnieg foov pétpov Kai dvrifetng
popdg (oy. 30). Adtd 16 chotnua TdV dho duvapswv dvopaleta Levyos duvd-
pewy Kol d&v propel v 16 avtikataotioet fj vi 16 looppomioet pii dovapn.
To Lebyog mpocdivel 010 odpa, tave otd onoic Svepyel, kivnan neptorpoquxi
Yopw dnd dEova kdbeto o1d Eminedo thv dbo duvapewv (Eninedo tod Lev-
youg). "Etot, 6tav otpépoupe pid Pida, 16 kAeldi k.A. Avantioooupe tdve of
avtd té odpato éva Lebyoc.

Pomj ot {evyovs. "H andotaon (a) tdv SVo napdAiniev popéwv tdv
duvapsov 1ob Ledyous Aéyetar Soaylovag Tob Levyovs. “Ag Bewphioovpe Evav
@Eova (E) xabetro o016 énimedo tob Levyoug (oy. 31). Kabe SOvapn tod Leo-
youg telvel va meprotpéyel 6 odpa yopw anod tov dova (E). Of ponég tdv
800 duvapewv 100 Levyous elvar Etepdonpes kel Td dipotoud tovg (M) elvar :

M=(F, -a))—(Fy-a,) iy M=F,-(0;—a, xai =—F, « (¢ —a,)
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"H 8agpopd a, — a, eivar ion pé 10 Bpayiova o tob Ledyovs. "Qote elvar :

M=—F,.a

To apvnrikéd onpsio gavepdvel T opa tiig nepiatpogiic ol odpatog yo-
po Ao tov Gfova (katd T Qopk mod Kivobvtar of delkteg Tol poAroyioD).
Mepatnpodpe 611 16 pnyavikd anotéhecpa, nod npokadel 160 {ebyog o10
OTEPED odpa, elvar avebaptnto and t Béon 1o dEova xai npoodiopileral
and 16 yivopevo F, - a. "Etol xataliyovpue otov dkdrovbo dptoud :

[ Gahovag (Ei)
© REPLOTPOPTIG

Eninedo w
100 (evyoug ?

Zy. 30. To Lebyog 1@V duvapewv mpoka-
hel meprotpopn 1ol otepeod yopw and
aGova. Ix.31."H ponf tob Levyous elvar M= F;- u.

M
Qi F / f b /
F ¥
™M
Ix. 32. T6 dvvopa M napiataver th ponn tob Gedyous.

|

@ pétpo foo pé 16 Twvdpevo 100 pétpov tijc miic duvapeng (F) éni 1o

3 -
I Pori (07005 dvopateran 6 avvoparnikd péyelog M, mod Exer :
ﬂpa!(ﬂ\'a (o) tod Cﬂﬁ‘roug-

4
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50 Mnyaviki

® gopéa 1oV GZova neplotpogils Tob TORATOG

@ gopa Betucd) 1] dpvnrikd, avaloya pé 1 Yopa T neproTpopiic mod tei-
ver ©6 Ledyog va nposddost 616 odpa tave otd droto gvepyel (oy. 32).

AR

oE

pomi Lebyous petprétat pé tic yvmatés povasdes poric (§36,y).

40. ZovBeon OAADV TapaAAnAwv Suvapewv

L¢ Eva oteped o@pa Evepyodv moilée Tapdiinies ovvdues TiHc idiag
popds (oy. 33). T va Ppodue 11 CUVICTUREVT abT®Y TOV Suvapeny, auy-
Bétovpe mpdTe tic dVo Suvapelg F, kei Fy
EmeLta T cLVISTUPEVY TOG Z; pE T Svvoun
Fy k.0.x. "Etor Ppioxovpe i teliki ouvi-
otapévn F, mod elvat mapddinly xal tije duag
pogds UE Tic ouvieTdoES, Exel pérpo (oo pé
10 dfpotopa TAV PETPOV TAV GLVIGTOGHY,
Kol SLEp yetar anod Eva dowguévo onpueio (K)
100 cOpAtog, mov  AEvEtal KEVIOO T@Y
rapdidniav dvvducav. "Av Sleg of Suvi-
HELG OTPUQOTV YHpw Gnd Ta onpeia &pappo-
YA¢ tovg, xwpig Spwg v petaBinlodv th
HETPO TOLG Kai y@pis vi mayouy vt elvat
RapUAANLES, TOTE T CUVIGTAREVY TOVE naip-
ver veu dievfuven, ahra 16 uétpo xai 16 £y. 33, Tovlean molhdy nupaiin-
ootouévo anueio (K) 8¢ uerabaliovrar, Loy Suvdpeov pé v 8la gopa.

MPOBAHMATA

21. "Anod tig drpeg pafdov, mov Exel piikoc I = 60 cm, kpépovral 1@ fapn F, = 10N
kal Fy = 40 N. Na npocdopiotel i CUVIOTUMEVT] TOVG.

22. 'Oupovevie pafdog Exer piikoc [ = 1 m kai Bapog Fp = 0,5 N. Ztig Vo dxpec
¢ pafdov kpépoviar ta Papn F, = 0,1 N kal Fy = 02 N. Z¢ no16 anpeio e mpénet
va otpiytel §) paBdog, y1a va Siatnpeitat optlovria ;

23, "Eva dxnua £xe Bapog F = 2108 N kai Bpioketar akivito nave of wia végupa,
mov Exel Pfapog Fr == 15.10° N kai piykog [ = 45 m. To Synpa 16 Bewpodue dg Uhikd onueio
M kai aréxer /, = 15 m ard ™) pud dxpn tiig répupag. Ti poptio éxetar 6 xubévae anod
tolg 800 otiloug, mol atnpilovy TH YéEQUPU oTig 80O dxpeg TG ;

24. Tpeig duvapers Fy = F, = F, nupahinkes kai Gpdppome; Epupudloviar otic
TPElG KOpUPES EvOg TpLymvou. Na TPOGBLOPLATEL 1| CUVIGTAUEVY TOLC.

25. Tpeig mupahhnies Suvapeig Epuppolovral otd onuela A,B,.I wag paféou:
Elvat AB = 40 cm kai BIC = 80 cm. £t6 A Epappoletar i Sovapn F, == 20 N kai oto T
f §0vaun Fy = 10 N, nov éxet thv 161 Qopg pé v Fy. I16 B éuppoletat 1y 8bvaun F, =
= 30 N, no¥ 1 popa Tng eivar dvtibetn pé th Qopd @V Sho dhiov Suvapenv. Na tpoodio-
MOTED ) guvicTapévn Thv TPV Suvapcwy.
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II. Auvapeig tdappoopéveg ot BiapopeTikd onptia otepeol owpatog 51

26. M paPsog Exer pfikog { = B0 cm xai ot £va onpeto g, mob anéxet I = 30 cm
and ) pia dxpn the papdov Epapuoletar, i Sovaun F = 60 N. N& avahvfel advti 1y dova-
un ot 8o Buvipeig Fy, Fy, mupahinhes kai 6pop-
poree pe thv F, ol dmoleg va épapuofovrat otig
0o dxpeg g papdovu.

27. Mia opoyeviig papdog Exst pfixog I m
xal Papog Fp= § N."H pafog kpéuetar ano ta
dykiotpa 800 KataxdpLYY Suvapopétpay Kal
Sratnpeitar dpiovri, 'H papdog atnpiletat ot
Buvapopetpa pé dvo onpeia g A kai B, mob dv-
tlotowa anéxouv 10 cm dnd xabe dxpn T pa-
pdov. "Ano buo onpeia I kal A tig papdov, mob
ol dnootdoelc Toug anod Tig dxpes thc paPdov el-
v dvriotolxe 20em kai 25 cm, kpépovral fapn
10 N drd 16 T kal 20 N and 16 A. Tlowég elvat of
EvBetgeg 1@v Bho Buvapouttpay ;

28. 'And thv drpn Opidviiag dokol KpEpe-  |f
tal o@pa oy Exet Bapog 120 N (oy. 1). Na Bpe-

BoOv of Suvauelg mov dvantioooval otic GKpeg : S00em
1hv Boo Soxdv AA xui A, (ol doxoi dkv Exouv
a
Bdpos) 3000 ¥ 5200N 4000 N

29. Tt Eva kohvpPnthpio (ox. 1) 1 e&edpa
Exel pfikog 3 m kai Bapog 500 N. X16 onpeio I
atéketal GvBpwrog, mov Exel fapog 700 N. Na
broroyiatodv ol Suvauel; mov gvepyodv o1d on-
pela A xal B, otd omoia otnpifetal 1) EEEdpa.
30. Mud yvégupa Exer Papog 20000 N xal

1

otnpifetal of Svo arbhovs (0. 1), L vépupa Ffm 2,5m 3 1,5m
gvepyoDv Tpelg Buvdpels, dnwg ou ivetal o106 oxfi- .

pa. N brohoyiorodv ol dvnidpdaelg t@v duo &m
otOhay,
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Kévrpo Bapoug
41. Kévrpo Bapoug évég owparog

Kdbe oteped odpe dnotedeitar and HIKpG oToleiddn tunuate (m.y.

uopta). Kabéva aro adra gxel Bapog B, mod elval dovapn xaraxdgvpy
(ox. 34). "Oleg altég oi mpuquksg kal tfg i6lag popls Suvipeig Eyouv

HIG YEVIKT ouvigtapévn B nov elvat xataxdpvpy Kui 6»'0;1(1(;81'(11 Pdoog

100 owpatos. TH anueio gpappoyiis K tiig ouvictapévie B elval dnddvra
dpuapive kai dvopaletal #évtpo fldpovg Tod
ohpatos. ‘Onmcdnmote kai dv otpagel 6
ohpa, T KEVTPO Papoug mapapéver otabepo.
‘Erniong, drav 16 chpa HETAPEPETAL GE dA-
Lo tomo, 16 Kévrpo Papoug TUPUPEVEL OTU-
Bepo, yiati t0te 1@ pETpa Bhwv THV CTOLYEL-
wddv Pupdv nabeivovy thv S peTafory.
Qote :
Kévrgo fagovs évog abparog ovoua-
Letar ©6 onpeio anéd té6 dmoio diépye-
oL 1) ovvistapévy tav Bogdy Ghov
TV oToWEIWwdOY patdv too oopatog,
brav 16 cdpa dhhdte Tpocavatoi
opove. B

Iy 34. 10 kévipo Pdpouc K &-
QUPHOLETUL 1) CLVIOTApEYT) E‘[lﬁ\r‘

42. ©éon 1ol kévrpou Papoug

L' Eva opoyevéc odpa | Oéon tob ké- orouElddy Pupdy i,
vipou fapoug E€aptitar povo and 16 oy fipe Sy
00 OOHATOG. AV TO OBPE EYEL YEWUETPLIKO b

ayxfia, tote 1 elpean 100 kévrpou Papoug
aviyetar of npopinpa tiig Fewpetpiag. "Ac
TAPOVKE Y1 Tapaderypa Eve dpoyevéc ote-
ped odua, Tov Exel #évrpo ovuuetoias K (ay.
35). Mnopolipe vi ywpicovps 16 copa oé
HIKpG Tppate ol dnéyouvy éicov and 16
anueto K kai Exovv ioeg pates. ‘Emopévig
auTd Td pikpd tpfpate Exovy ioa Bapn. "O-
Ao Ta otolgeddy Papn Eyouvv CUVIOTUPEVT) Zx. 35. T6 xévepo Papovs K Ppi-
£00 Epapudletar o6 onpeio K. Cevikd Ppi- OKETUL OTO KEVIPO GUpETpias.
OKOUNE OTL @

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng MoNmkrig



Kévrpo Papoug 53

A

Lta opoyevi cdpata, tod Exovy kivepo
fi GEove cvpperpiag, 6 kEvipo fapoug
Ppiokerar oté Kivipo euppetpiog i na-
vo otov dEova ouppetpiag.

"Etot 16 kévipo Papovg opoyevols opai-
pug elvat T kévipo thg ogaipag. To KEvipo
Papoug dpoyevois Kuiivipou elval to pEco
i ebfelag mol Evovel ta kivipa TGOV dlo
KuKhik@v Pacemv tou. Té kEvipo Papoug no-

Iy. 36. To kévipo Papouvg K Ppi-
OKETUL Aavw ot dtapeao AM 1ol

purknieninedou eivar 1o onpeio the Topdis p1YOVON:

@y Slaywvimv tov. To kévipo Papoug KU-

KAOU 1] KavoviKoD TohLYGVOU Eival TO KEVTPO Toug. Lty nepintmon Kukit-
koD SakTuhiov 10 Kévpo Papoug Ppicketarl 016 Kévipo ToU KUKAOY, dnhadn
EEw and v UAN 1ol duktuAiou.

[Haodderya avoadooiguol Tot xévipov fdgovs. "EYOupe pua Aenth tpt-
yovikn thake ABT (oy. 36). Xwpitovpe tNv mhake of pikpa oToLel0dn -
pata, tov teptopifovial and Sho slbeieg nmapdhinhes npog thv mhevpa Bl
Tao kévepo Papoug K kabe tétotou otorgetddoug tunpatos fpioketal 610 péco
tou, dnhadi tave oth Siipeco AM."Enopévag kai 1o kévipo Bdpovg dLoKkAN-
PG Th Tptywvikiic Thakag Ppioketal mave oth dtapeso AM. ME tov 810
TpONO BLUmIoTMVOURE BTL TO KéEvTpo Papoug Ppioketal tavw of kabepid and
tig drheg Sraptooug tod tpry@vov ABI. "Etol katahfyouvpe atd cupnépa-
opa 611 16 KEVTpO Pdpoug The Tpiywvikiic mhdkag Ppioketal atd onpelo oy
TéuvoyTar of TOEIS didpEToL Tl Toryavor.

'loopponia oTepeol CWUATOG

43. 'looppomia oTtepeoll owparog

“Otav of fva Diixd oypeio EVEpyolv mOAAES duvapels, T0 UALKO onuelo
3
igopponei (i ol duvapels igopponodv), dtav 1| guvictapévn (Fo.) tdV Sduvd-
<

pewy elvat Ton pé pndév, dnkadf dtav eivar Fg=0. "Otav Gung aé Eva
oTeped gopa Evepyodv moAAEG duvapels, 1 TapuRdve ouviikn loopponiag
dév elvar apketiy. yrati 10 oboTnpe IOV duvapemy uropel va avayetal Te-
MKG of Eva [ebyog, of pa dhvapn §j kai ota 8Vo. "Etot 016 oteped cpa
dnuioupyotivian somés. “Apa o wbth TV nepintwen ioylet q akorovln ye-
vikf} auvlijkn igopponiog :
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"Eva oteped odpa, 616 omoio Evepyov noddés duvaueis, icopponsi, btav
f| suviatapévy dovapn (Fo) elven ton pé pndév kai 1 svvietapévn pon
(M.,;_) glvar xai abtq Im] p.f: m]éi{:v

| > > l
i ouvlfikn icopporiag  Fo.=0 «xal Mau=0 |

Mapakdto 64 ééetaoovpe pepixéc ovvnbiopéveg mepintooelg icoppo-
riag otepeod oOUHATOS.

44. 'loopporria arepeol oTpenroll yipw dwéd &fova

“Exoupe pd papdo AB (oy. 37) mov Bewpobpe &ti dév Exet Papog xai
unopsi v neplatpégetal xopls Tpifi yopw and dEova O, xdfero ot papdo.
Lé Slapopetika onpeia tfig papdov dpapuolovial Tpelg mapdAAnAeg SUVAUELG.

> > -)- )
F,, Fy, Fy, mo0 elvat kdBeteg F

ot pafdo kai dpoeninedeg. Tote
6 dEovag neprotpopfic elvat xa- Bl

fetog o016 éninedo TV Suvapewv. T

Ztn paPdo Evepyodv ol &g &- A ol T ‘I B
Ewtepikéc Suvaperg : ' i

af

> |
® ol moupdAinieg duvaperg F,, e e

— —) / ]
Fy, Fy, mov Exovv ouvictapévny
—

(F) Ton pé
F=F, + F;—F, Ix. 37. 'loopponia otepeod oTpERtod yopw
and Gfova.

Fi¥ as

-

o 1 avtidpaon tob dEova F.

H pafdog ioogpomet, btav 16 alyefpikd GBpoiopa @V pondv Ghwy

v duvipenv bg npog tov dEova nepiatpogfic elval ioo ué undév, dnhadi
drav loyver 1| eElowon :

Fi-0,+ Fot: 0+ Fp-0—Fy-03=0

fi Fira;+ Fy-0,—Fy-03=0 (D

"Otav of oteped o®pa Evepyodv molhég oOpoeninedes Suvapers kai

6 obpa clvar otpentd yopw arnd HEova kabeto otod Enimedo tdv Su-

vapewv, 160 obpa loopponel, Gv t0 dhyeppikod GOpoiopa thvV pondv

6hav tdv duvapewv bg npog tov GEova neprotpoiic sivar Too pé p'q&év.

e — = ]

ouvBfkn loopponlag M, + M, + M, s + M,=0 i M.,;
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‘Eneldn 10 G0poiopa tdv po-
- > >
ndv 1@v duvapewv Fy, Fo, Fy g

npdg tov dEova teploTpoofic &l-
vat {60 pé pndév, chpgova pe 1o
fedpnpa t@v pordyv, Kai 1y ponn
g cuvmrup{:vng? TV TPLDV
duvapewv g mpog tov Gfova
npémel Vi elvat Tom pé pndév. "A-

-

v e po 6 opiag tfig cuviotapévng F
nepvi ano tov dEova mePLOTPO-
-

pfic kal | ouvietapévn F ioop-

Zy. I8 'loopponia otepeol ohpatog orpentod pongital and THY avtidpacn tod
-

yopw and opiovrio dEova.
dEova Fge. "Qate 1] cuvioTapévy

- -
Foy, 6Awv tév duvapewy tob &vepyolv 616 odpa elvat lon pé undév, Fo = 0.

Mé Ty Siatagn mob Seiyver 10 oyijpa 38 énainbebovpe kai meipapati-
kg thv EElomon (1)

45. 'looppomria oTepeol cwparog
wavw of Aeto dpilévrio Emmimedo

"Eva oteped odpa propel va otnpiletal maveo of dpiiovrio éninedo pé
Eva povo anpelo fi pé meproodrepo onpeio (oy. 39). "Av td onpeie movb
otnpileral 16 odpa 8¢ Bpiokoviol Tdve of ud edbeia, tote 16 onpela adtd
kafopilouv pd khelot molvyovikn ypauph (0. 401 "Ovopdbovpe fiday ary-
plEewg To mohbywvo, Tod Exer Gg KopLeis dplopéva
and th onpela mov otnpiletor 16 obua, Exheypéva
Etor, Gote kavéve Grd to onpeie otpifswg va pif
Bpioketar EEw and adtd to moAlywvo.

t)“ """"" T
-
Ty. 39. Zrnpién otepeod mave of opttovrio x.40. H Paon ompibewg
Eninedo. £lvat tpiyevo fi TETpATAEvpO,
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“A¢ femprioovpe 6T 1) fdon otnpi-
tewg elvar tpiyovo ABT (o). 41) xal 6
odpidvtio Eninedo elvar andivra Aeio. TO

tnlnedo abtd &Eackel otd tpia onpein

> >
tob copatog A,B,T avudpaoceig Py, Py,
-_>

P, mob elval xaraxdpvpes. ‘H cuviotapé-
-

vi P’ t@v avnidpaoenv elval katakopu-

on, Exet gopd mpog T mave kai 16 on-

pefo Egappoyiic Tne Pploketal Quoikd pé-
o m'n Baon otnpitews. Ma vé icoppo-

el 10 oteped odpa, npénel 16 Papog P
100 ohparog kai f avridpaon Tod Emné-  Iy.41. To deoc—l" kai fi dvridpuon [
Sov va elvar dvtiBetes. "Qote : 10D Emntdov icopponoiv.

Grav 1| katakopueog med mepvd dnd 16 kévrpo fapovg tol cdpatog mep-

I “Eva oteped obpa, nod ctnpiletar of Aeio dHplovrio Eninedo, ioopponei,
vl kai ané ™M Paon otypifewe.

*Av 1| katakOpuog nob TEPVE nd 16 kévipo Papovg 10D obpatog nep-
vl BEw and T Paon otnpitews, 1618 16 odpa avatpénetal (o). 42).

Eidn iooggomiug. "Otav 16 oteped obpa otnpilerar o1 opilovtio ént-
nedo povo pé Eva i pé 8o onpeia, To1e 1| loopponia elvar dotabijs, yiati 16
opa, dv dropakpuviel Ayo and t Béon icopporiag, Stv Lavayupiler otiv
1810 0£om. “Av Spwg 16 odpa otnplletal pé tpia i nepiocoTepe onpeia, mod
5¢ Ppiokovtar oty idwa ebBela, Tote ) loopponia elvar edotabijs, yioti 16
o@pa, v dropakpuviel Alyo and i Beon looppontiag, Eavayvpiler oty b
Béon. “H icopponia elval téo0 neprocdtepo edatabiic, dao peyahbtepn el-
vat 1) paon otnpilens kal oo mo yepunia elvat 16 kEvipo Papoug (oy. 43).
'O Babpdg tiig ebotdferag petoiétar pé A yovie, katd thv dnoia mpémel v

Ex. 42. 'Actadig kel ebotadig loopponia kdvou mov otnpiletar
méave ot Aelo opLovnio éninedo.
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LR T2 e B

——— e —
\
L}

v \
L \
' " L. 4. "loopporia coaipuc.
LR |
A S u:

o N K \‘ otpupel 10 odya, y1d va oopfel a-
”' ; ‘\ ,x.-jé vatponi] tob odpatos. 'H yovia al-
A B A = B = 1 glval tO00 peyaAvtepn (dni. 0

avatponi tod odpatog elval 1660
Ly. 43. Ebotanc iooppomiu otepeod mov duokohotepn), boo yauniodtepa el-
otnpiletar nave of Asio dpilovrio minedo.  Val TO KEVIpO Papovg, Soo peyali-

tepo elval 10 Papog tol ohpatog
kai 6oo peyarvrepn elvar N Paon otnpilews. "Av 16 odpa dropakpuvBel Af-
yo amé v apyikn Oéon tov, kai propel v Npepel ot véa BEan, toTE 1
icopponia elvar dddgoon. Z10 oyxfipe 44 gaivoviar ta tpia €idn loopponiag
wmag opaipag.

NMPOBAHMATA

31. “Evo tetpayovo mhaicio Exel mievpd o = 10cm kal arotekeital dnd téooepig
opoyevelg papdovg, mov fuyiGouv 0,2 N xurd EKuToOTONETPO UTKoVS. "AV dQaipécovpe TH
MG whevpa tod mhaioiov, va Bpedel 16 Papog xai 1) BEon 1ol xévrpov Papoug.

32, Avo petudhixég paPdol elval Evopéveg Erol, Bote vi eivan kdBeteg petald toug.
Of papdor Exovv puhikn AL = 8 m kai AA = 6 m, xai dvriotoxa Papn F, = 160 N xai
F, = 120 N. Na Bpefel 10 Bapog kai 1) Oéon) tod kévtpou Bapoug tol cvothpatog Thv
8o pafdwv.

33, ZE i tetpayovn mhdka, mov Exet mAeupd o = 10 cm, pépvoups tig 8o Sayw-
vioug g kai Geaipodue £va and 1d tpiywva mob oxnuatifovear, Na Ppebel noco dnéyel
and TV Topn T@v dlaywviov 1o kévrpo Papovg Tod TuMpatog tob dropetve drd Thy Thdia,

34. Mia petahhikni tetpayovy rhdka Exel mhevpd a = 6 em. Mid dAhn nhdxa dro
16 1810 pétudho kai pé 16 810 nayog £xet oxfjpa iobrhevpov tpLydvov pé nhevpd o = 6 cm.
ZuyKOAAGUE T piG mAGKa pé T dAkn, dote va drotehéoouy ma véa midxa. Na Bpefel
Béon tob kévipou fapous tfig vEug mhakag.
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KINHIH TQN ITEPEQN

Fevikég EVVOLEG
46. TyetikA fpepia xai xivnon

“Oray ol @rocTaoslg £Vog cOUUTOg amd Td e ohpate tob teptPdl-
hovtog Bé petaParlovio, hépe G 16 odpe Nocuel GYETIKG pé abtd Td
chpat. “Av dpog ol GmocTaoEl; EVog ohpatog and T {lho oohpate 1ol
nep1Parhovtog petaPariovral, TOTE Aéps OTL 10 odpo ettt OYETIKA PE
16 ohpete avtd. “Qote 9 foeple 3} wlbmon EvOg ohpaTog Elval ayETIR,
dnhody 16 odpe fpepel i kiveltal OYETIKG PE OPLOpévo ovoTHua avagoods.
“Etot Evoc Empatng mol kdbetol péou oé KIVOOREVO AEWQOPETO TPERET OYE~
Tikd pé To Synpe, GAAG Kiveitol CYRETIKG pE THV Empavela TS I'fic. "Qote
16 {610 odpn propel vi fpepel oYETIKG pé Eva cUOTNHA avapopls xal tav-
toypova Vi Kiveltal oyeTikd pé Grlo cLoTNRG dvagopds. “Otav 10 hewpo-
peto elvan dxiviro, tHte Synpa xai Empatng fpepody oyeTIKG pE TV M-
gaveta tijg I'lg, GAAa xivobviatl oyetika pé tov "Hhio, yuti | ') nepupé-
petat YHpo amd Tov "Hito. "Oha 16 obpavia chpute Ppiokovol af kivnon
kol émopéveg o §ho T6 Lopmav dév Dmapyel cuoTnpe dvagopds anolvta
axtvyro. "QoTE
5 L H fpspio §i | xivion £v6g cOpatos glvar oyetiki] Kei ouvdietar
E raviote pé Opopive clotnpa avagopig, mov avbaipeta 10 Oewpobpe
- axivnro.

E II. T va peretioovpe tig suvndiopives KWVAGELS, TAIPVOLRE YEVIKG
| dc dxivnto o0oTRG avagopig t I'fi.

47. "Opiropoi

Kabe kivohpevo cOpe 16 AEPE YEVIKG xwnTd. T6 oivoro 1@V Bécewv,
ané tic droleg SLadoyika mepvE TO KLVNTO, réyetal Tooyd. “Otav 10 Kivnto
glvar Sued onueio, tote i TpoYLE ToL Elvar pié ypappt, mod pmopel va
elvar ebOela § kapmOin, xoi f kivion yepoktnpiletat avtictoiye GOg £00v-
yoapun N xaumvAdyeapun.

$1a mopakdto yio ebkoie 0d Bewpobpe Gt 16 Kivntd elvar ko on-
peio. Tié va pedetioovpe v kivion tob Dhicob onpsion, EKAEYOUHE GG
abotypa dvagopds THV TPOYLE TOL, Kal yia vé kebopitoupe kdbe poph 1
0ton tob xnTod mEve otV TpoxLa Tov, gkhéyoupe Eva onpelo g O
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doyn T duxoTnpdrwr. [é vé petpfoovpe 16 xpdvo mov kvinke 10 Ki-
vnto, dkhéyovpe (g doyr T@Y yodvwy Wd dpiopévn ypovikh oTiypn. To
Tufipa tiig Tpoyls Tov, o daviel 16 KwvnTéd ot Siapkele dpropévon xpo-
vou, dvopaletal didoTnua.

EuBUypapun kivnon

48. E0BGypappn dpalq kivion

a. ‘Opiopéde. "And Sheg Tig xivioeig dmhovotepn elvar T edbiiyoau-
un Spak xbmay, mov dpiletar dg EGTG

g EdBoypappn opedi kivion elvar 1 xivien &vég kivited, mod kwveltar
nove of eofeia ypappi katd tiv B navtete goph xai ot ioovg ypo-
Il voug davier foa Suwotijpata.

B. Tayomra. “Eva dhxéd onpelo kiveltal ndvo otiv ebbela x'x (oy. 45)
pé eboypappn Spaif kivion. Tty dpyn v xpovav (t=0) 16 xivnto
Bpioketar oo onpelo O kal ™ gpovikh oTiypn t Exel prdoe ot Oéon M,
Snhadn of drnooTacn OM = s an6 v apyn O 1dv Sreotnpdrov. "Qote oTi
Siapxera tob povou t o kivnTo Stavuoe 16 Srdotnpa s. "Enedn A kivnon
elvar edB0ypoppun oparf, ovvayetor 61 16 nnhixo s/t Exer otalepi) Tiyw).
AbTH Groterel pud orafepr, mob yapaktnpifer tiv kivnon kal dvopaletal
rayomyta (v) Tob KvNTol. ‘H raybroe elval dvwopatied péyedog xai opi-
Letan dg EETS :

Taybtnte (—13 Kwvirod gty ed00ypoppn dpakh xivnen dvopaletar 1o

otafepé guatkd péyedog, to dmolo tkppaletar pé dvoopa mod Exer dp-

1f 6 ke, gopéa THY tpoyra tol wivirod, popd TtV Qopd tilg Kivij-
oewg tob kivijred Kai pétpo (v) loo pé 16 nnliko tod Sravovopevov Sa-
orfpatog (8) S1a tob dvriotoryov ypovov ().

! ; _ Sudotnpa ;B j}
\‘ T(I‘X_UTT]T(I—-W L= T i
S
I i 7,
st amopeiias i o i
X0 —_——— M X

Ty. 45. To xuntd Sravoer Sidotpa OM = s,
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alalies s=12 cm
1 t= 3 sec 1
1 B :
o & T: ~TM
i { i '
Osec 1sec 2 sec 3sec

— —
Ty. 46. To dvuoua OB nuptotavel TV TayoTnIe L ToD Kivnrob.

*Av .y elvar s =12 cm Kai t= 3 sec (oy. 46), T6TE T TAgLTNTA EKQpa-
—

Letar pé 10 dvoopa OB, no0 16 pétpo Tou icobtal apLOpPN Tk pé 0 SraoTnpa
roh Slavist TO KIvynTo6 o1 didpkeia ka0e ypovikfic povaduc.

y. Movadeg TayomrTag. "And Ty ¢Elowon Opropod Tiig TayLTNTAG
v = s/t dpiloupe TH povdda raydTyTag, dvaloya pé 1o cbotnpe povadmv
ob Exhéyoupe. “Etol @g povdda taydrnras (v= 1) naipvovpe Ty TayhINTe
Kivntod, mov Eyet e0Biypappn dpohn xivnon kai Sraviel T povdde Tov
dwaaiiparag (s= 1) o povdda Tob yodvou (t= 1).

Lopeove pé T Topenive Eyoupe Tig axolovbeg povadeg TaybTHTAS !

- m
ovotnuoe Sl kel TZ 1 pétpo tO BEVTEPOAETTO 1 o

cootnpe CGS 1 EKoTOOTONETPO 16 deuteporento | %:_::

TV TPatn LpNoLHonoLobUE kot tig £Eflg povades
| m/min 1 km/sec 1 km/h

[a th pétpnon tiig taydmTag iV Thoiwy ypnorporoleital povada
toybtntag mod Aéystar wdufog :

1 koppoc = 1 vavtikd pikt Ty dpa | mi/h = 1853 m/h

5. "EZiowon kai vopog Tiig e080Ypappng dpakiig Kiviioewg. "Ano Thy
dEicmaon Optopod Thg Taxlbtnrag v = s/t Pploxouvpe Thyv Eficwon s=v- t,
AbtY 1 &lowon Myetm éélowon Tie edBiyoauuns dpalic xonjoens Kol
pdc diver of kdde ypoviki otiyphn T Béon tod kivntob méve othv Tpoxid
tov, dnhadi v dndotaci Tov Ao THY Gpyn Tdv dleoTnpdtev Kol Emopé-
v pig divel 10 Staotnpe (S) 100 Slavhel TO KvnTo gt Srdpkela dpiopévon
gpavou (t). Elvar gavepd 611, Gv & ypovog mov Kiveital T KwNTd yivet
2t, 3t..., tote kai tO SacTNHA nob Slavoet té kwnto yivetat dvticToryw
2s, 3s...'Ané 6 mupundve cLVAYETUL & dxohovBog vduos Tijs evlivypau-
uns dpakijc xwijoewg !
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-

ﬂ Ltijv e000ypappy opalf xiviyen 1 teydnre (v) tol wvmred elvan
otafepn katd SiebBuven, gopd kai pétpoe (v), Evd 16 Sdotnpa (s) mod

| Swavier 6 KivnTo eivar avahoyo pé o xpovo (t) mod Sapkel W xivnoen.

—

1
‘ ‘
| Taxdmmra v=otol. didotnpe s=v -t
| by e a0

€. Mpadiki) mapdoTaot. Maipvovpe dvo dpboydviovg dEoveg (oy. 47)
g Eoveg @V xpovov (Ot) kai tdv tayvtitov (Ov). tig Sidpopeg xpovikég
otiyuég 0, 1,2, 3. . . 1 taybyta Swatnpelral otabeph (m.y. elvat v =5 cm/sec).
‘Enopévog ta dvrictoiye onpeia Ppiokoviatl mave of pud ebdeia ypappn AB,
nov elvonl mapdhinin pé tov dko-
va v 1povev (Ot). Abt 7 ypa-
@Lkh tapaotacn anotelel 76 dud-
yoapua TH¢ tayiryrag. TNapatn-
pobpe 611 016 dploydvio mapah-
Ankoypappo OABTL elvar OA =v
kai OT = t. "Apa 16 £upadd abtod
10D reparinioypappouv elvar ico
péE TO ywvopevo v - t, dnhadn aodd-
untixd elvar {oo pé ©d ddotnua s
Ty. 47. Té Siaotnpe s ap@pntika elvar ico 7ol duaviel T6 xvnTd oTI) Oudoxeta

pe o Eupadod thc Emeaveing OABI. T00 yodvov L.

0 i

49. EGBOypappn peraBariépevn kivnon

“Otav Eve kivntd kiveltar evBiypappe, GAAG 1 Taxbtytd tov 8¢ Swu-
tpeital otabepn, 1ote 10 Kn1d of loovs ypdvovs dtavver dvica dlaoTij-
pata kel 1 xivnon 1ob xivntod Ovopdletar edliypauun perafallduevy
nivnoy (1) xal ed0iypauun avicotayis ximon). "Otav Eva abtokivnto dpyi-
Ler va kwveltar, 1 taxbtntd tov Stapkde abfdvel, Emneita f| tayxdINTa TOL
dratnpeitar mepinov otabept], kai drav Bédel va otapatioet, B taxiinTd
ToL Slapk®¢ EAatTOVETAL, Bomov va yivel Ton pé undév. "H kivion tod avto-
Kivitov fitav pd petafariopevn kivnon.

"Eva xivnto K krveitar ndve of pid ebBeia ypoupn katd tyv e popd
wé uerafariduery xivnon kol ot Sidpkele tod ypovov At Savier &ug-
otpa As. “Ac OnoBégovpe 61t 10 kivntd K kuveltar ndve oty e ebleia
Ypappn katd v Bo gopd wé dupali] xivyon kai 6t otdv o ypovo At
draviel 16 1810 Siaotnpa As. Tote 10 pétpo tfig tuyvtnrag wob kivnrod K
loobrar pé 16 mnhiko As/At. Abth | tayxdta Aéyetar uéon rayvrnra (v,)
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tob kivnrob K, dtav abtd kiveltol pé perafarropevn kivnon ot Sudpkele
00 gpdvov At. "Qote :

Méon taybtnta (v,) £vég kivntol dvopatetan 1 otabepf) taybTta, mob
rpéner va Exer abtd o KL, Gote, Hrav wiveltal pé e000ypappn Opo-
Ay kivnan, vé Savioel stV iSro ypdvo (At) o idro Sdotnpa (As), mod
Swavoer kai drav wveitar pé T perafarhopevn kivion.

FRETWERTEI

=

peoin e elih s ol onnsy
{ ‘
| péon rayvmmre u,,:—i% {

|

Iapatfipnon. 'H péon tayotnra elval rokv cuvndiopévn Evvola, mod 1M xpNot-
ponolobpe oty Kabnpepvi {on. "Otav my. Eva abroxivito diatpéEel b dndotaon

— 86 km ('ABfva - Kopivlog) péoa ot ypovo t = 1 h 20 min, 10TE Aépe 611 H péon
TayoTnTa (Uu) 10D abroxiviTov TfTav:
8
v, == r:,,"‘)“; xoi v, = 64,5 km/h

£ abdth tHY nEpintwon Lrobétovpe st 16 abtokivnto elge e0BOYpapun Ouakh xi-
vnon kai oth dudpkela Tod xpdvov t = 1 h 20 min Siayvvee Srdotpa s = 86 km. v
rpaypaTikoTTe Spag N xivnon 1ol abrokiviTov frav petaPoriopevn kal f TpoxId Tou
Sev firav e0BOYpappEN.

50. EG00ypappn dpara perafarAépevn kivnon

a. ‘Oplapéde. "And 8heg tig gb0OYpappes petaPuliopeves Kwvhaelg 1
amhovotepn elvar 7 evfvyoauun pard peraPaldduevy xbvnon, mov opige-
T Gg EEfiG ¢

Ed00ypappn opakd perafoliopevn kivigen slvar ) xivnen, oty orola

I # peraPordy tiig taydTnTag tod xivnrod of kabe povada ypévov elvan
atalept].

*Otav | toxbite 100 Kiyntol cuvexdg abEaver, 1y kivnon Aéyetal duald
dmrayvvduery, Ev0, Gvtibeta, drav 7 ToxvnTa 10D Kivntod cuveyde EhatTm-
vetat, 1| klvnon Abyeter duald dmifoadvvdpern.

B. 'Erutayxuvon. "Eva xunto watd T yeovurr otiyp t, Exel doyxn
rayvTyTa v, ®ol xWeltal navo of ebBela yoauu xotd Ty (bl névrote
o& pé wivnon dpokd petabarhopevn. T ypoviat) oTLypn t 10 wvnTd Eye
amoxtioel TovTTe. V. “Qate ot duaguela oD ¥EOvoL At =t — L, OUl-
6aiveL perabodr tis TaxvTnrag Av =V =V, ‘H otabept] perabol tig
TaydTag oth povada yeovoy dvopdtetan dmrdyvvan (¥). ‘H tmrdyuvon
elval avvoparixé péyebog (o 48) wal dplLetan dg EERS:
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@
A

: Tr ; X

g

Lx. 48. T6 dvvopa ?‘IO‘.plG“tﬁ.VE! THv Eritdyuvon.

’Emtayoven otflv ed@0ypappn opakrd perefodlopevn wkivion ovopd-

-3
Cetar 6 otalepd guotkd péysloc, mod Ewqpaletar pé dvvopa (y) mod
Exer apxy t6 wvntd, gopée tiv tpoyid tob Kvntod, gopd Betuki f
apvymici] wai pérpo (y) Too pé 16 nnhixe tfig peraPolrfic tiig rayden-
[ tag (Av) & tob dvtistoryou ypdvov (At).

| émdyovon = “mBO;;éZ?ém“wg Y= %3:— y=otw0. |
| |

‘H xivnon elvar émrayvrduern 1) émifpadvvduery, 6tav 1d dviopata
- >
v kai y &gouvv dvriotolga v e # dvrifetn gopd (o). 49).

Y. Movada émrayivoews. "And v élowon dpiopod tfig Emrayiv-
cewg y = Av/At &pllovpe ) povdda dmrayiveews, dvahoye pé 16 chotnua
povadov mol tkhéyovpe. "Etor d¢ povdde fmrayidveewe (y = 1) maipvoupe

0 A — :.i‘_"g,.--—---m«’
X X
ek bl L% Uit 0y,
X X

[ —»
X X
) I '9 >
x! Y X

Iy. 49. Ta dvﬁcuuta?xui?txouv v [Ba i aveilern @opt kul i xivnen
avtiotorya elvar Emtayovopevn &miPpaduvouevn.

Wnepromotr|Onke amé To lvotirouto EknmaiSeutikng MoNmikrig



64 Mnyavikn

v Emrayoven kivnrol, mod M
Tt Tov petafaiieTar katd
pé povada TayirnTag (Av=1)
ot povade tod xpovov (At = 1).
TOpQOVe pé TA TOPUTEve HoVa-
Sa Emitayivoemg elvat

16 ovotnpua SI kai T

1 m/sec .
1 sec sec?

o016 obotnpa CGS:

1 cm/sec 1 cm
1 sec sec?

8. “Ymohoylopdg Tiig Tax-
mrag. “Eva kvt Exer 000~
ypopupn dpald Emrayvvduevn xi-
vnon kai otiv apyf 1OV povav
(t = 0) Eyer dpyik TaxLTNTA V.
Té kvnto Exet émrdyvvon vy kai
™) ypovikn otiyun t Exsl dmo-
kTioel TaydtnTe v, Tote loydel
1) éEiowon :

_L—U,

xai Eéropévag elval

V=g Yt (1

*Av 16 kivntd dév Exel ap-

yIkf TaxuTnTa (Ve =0), 161 1
¢tiowon (1) ypagerar:

v=y -t 2)

aaEet

oc —>D

——

s Elreadieealh
R g TP T

Iy. 50. Cpappikn petaPodrn tig taxvrnrac.

‘H petaforny tfig tayvmnrag of covapinan pé 10 xpovo TOPLOTAVETAL
ané tiv edbeia AB (oy. 50). “Av 1| xivion elvar duald mfpadvviuern T0TE
f Emrdyvvon slvar apvinikn (v < 0) xai 7 &lowon (1) ypbgerar:

V=y,—7% -t 3)

Ol tErohoeig (1), (2) kai (3) divouv 16 pétpo tig TaxbnTag (v) Tob x1vN-
100 KaTé T XPOVIKH oTIYRT L. "QoTE Y16 TV TaxdTnTe EYOURE tic EElohoelg:

PRS-,

[’taxb‘mm V=0 R u=y-t“
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e. “Ymohoylopdg Tol SiaoTiparog. TTiv Spuhd EmiTayuvopevn Kivi-
on | petaBorn Thg TayxvTNTUG RAPLOTAVETHL AN THY evbeia AB (o%.51). "Ag
brobéooupe Gt A ebbeia AB

V1 B yopiletal of TohD pIKPd g0
0Oy pajpe TRIpOTE, TOL KaOg-

I v Gmo abté aviiototyel of -

| o Aayioto ypovo At TOTE po-

e & S pobipe vé Sextodpe 8t ot Bi-
U'1I E i dpkela Tob ypovou At 1 ta-

Ve { :i xitnTe v deTnpeital otabe-
-4 L 8 p1y, dnhady 611 oTi SrapKEl
g - k t gitob 1ol ypévov 1 kivion

St propel v fepnOel Opaif.

Ty. 51. To Sudampa s épiBuntika elva {oo ‘Enopévag 10 S1dotnpe As,
pé 16 tpPado tic tmepaveiag OABI. mov Slaviel O KvnTd o1

Siapketa ol ypdvou At, elvat
As = v’ - At kai loobtar apopnmikd pé 16 EuPodd Evog grotyetmdovg Opbo-
YhviIoy TOPUAANAOYPURIOL. To d0poiope v EpPaddy GAnV THY OTOLELW-
§@v nuparinioypippoy divel katd npooEyylon THY Tiui 10D SlacTpatos .
s, mob dtavifnke. “Otav 6 XPOVOG At, o0 dvtiotoryel oto kibe oTolyElddeg
napulAnhoypappo, Telvel npog 16 undév (At—»0), 16TE 10 BLACTNRA S noh
npaypatikd diavidnke ot Sldpred 100 xpbvou t, icobtar dpBpnTikG pé To
Eupado tob tpaneliov OABT, dnhadn elvar:

OA +TB _ gt g ot
§= 3 x O = 3 t= 3 t
kal s=onlt+—;—y-t2 4)

“Av 6 KlvnTO Sév ExeL apyikh rayventa (v = 0), 1618 7 E&lowon 4
ypageTar

5.-_—-%-7-!2 (5)

"Otav fy kivnon elvay duadd Zmifoadvvoperny, | EMTaXLVON glvar apvn-
kR (y < 0) xai 7 é&iowon (4) YPapETOL :

1 :
5=U°-t—-2—‘}"t2 (6)

Ol #Eiomotig (4), (5) kal (6) Sivouy 6 Slaotnpa s, Tob §14vLoE TO Ki-
vnt6, kal kafopifovy mave oThv tpoyié Tob kwnrod T Béom Tov ot xabe
LPOVIKH OTUYHY.

5

Wnepromotr|Onke amé To lvotirouto EkmaiSeutikng MoNmikrig



66 Mnyavixi)

ot. "E§lowoelg Kai vépol Tiig €080ypapung dpara peTaparhépevng
KIVIOEWG. 'Ard 14 rupanivo CUVGYOUpE 8T GTIV OUuAG petufuiiopsyvn
kivnon ioybouv oi akéiovdeg yemxic féiodaeic -

e CLESE S S I e T
I
TRLAE 1

—e SRE— |

r=0th v=y, Lyt S=vy+t 4

"Av 10 KNt 8V Eyel dpyiky taxbmte (Vg =0), 1678 of mupandvem

EELOMGELS YpagovTal :
Y=ot v=y.t s=—y.t

"Qote omv mepintwon mol Sév UMapyEL apyiky ToxliinTe, loyvel o
axdrovbog viuog -

Lty e080ypappn dpada petafodhopevn xivnon :

1) 0 Emrayovan (v) civor atalepiy 2) 1 taydtnra (v) sivar avaloyn

nE 16 ypovo (t) mod wviinke to Kivntd: 3) 16 Suavudpeve Srdctnua (),

elvar avakoyo pé 16 tetpayove tod xpovou (1) mod rapwei 1 wivyen.

L. Audpkera Tijg kivijoewg kai 6Aké Sidotnpa aTfiv dpard émpPpa-
duvopevn xivyan. "Eva kivnto Exet Opadd EmiPpaduvopevn kivinon pé apyi-
KN taxdTnTa vy kel émtayuvon v (8mov ¥ < 0). Tote ioybouv oi Eiichoelc:

I

Yy=otwh. v=v,—7y-t s=u0-t‘-—i—7f't2

To xivnto 0d otapatioer petd ypovo t, Snhadi Grav | TaxiTnTd Tou
0d yiver Ton pé undév (v =0). Tote- eivar

fre———
Vowsts
t= ]

e

“Av Bakovpe alth v Tipn 1o ypovou t otiv éélowon tob Sluatipa-
105, Bplokoupe 61t 1d 6l Sidotyua mob Savier 6 Kt eivae

v 1 U A2
Son =1y~ (—;‘l)——z—y (-Y—‘})

ipo.  dhixd didarnua S
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Nroon TV COHATWV

51. "EAe0Bepn mTWON TOV CWHATWY

Zépoupe 611 T4 fldoac ([;'] Evoc oopatog dpsiietal oty EALN, mol EEa-
okel | pala 1 i ot pala 1ol obpatog. To fapog El’;\'(}; copatog slval
B0vapn Katakdpuen, Epappdletal atd kEvipo Papovg Tob ohpatog Kai drav
10 oOpua 3év dropakpOVETaL ToAl and Ty tmeavela g g, 16 Pdpoeg tob
ohpatoc propel va Bewpndel oc dtvaun oralegr xatd diebOuven, popd kai
pétpo. "H kivnon évog odputog pé thv Enidpaon (1ovo tob fdoovs Tov hiye-
tuL £Aedleon wrdhon 100 shpatog. TMpdtog 6 Tahihuiog dnédele 611 :

| H £1edbepn nrdon téHv sopatov sivar kKivion katekopuen opaia én-
I tayovopevy.

52. Nrwon TGV cWHaTWY OT6 KEVO

'H ntdon &vog ohpatog péoa otov aépa 8év elvar Ehedbepn ntdon,
yiati i kivipon tob odpatog Ennpealetal Kai 4o GAheg Suvapelg, oy dvep-
q m yolv 610 oope () aviictaon Tob dépa, pedpate dEpa).

: ‘H ntdon 6umg THV copdtov oTd Kevod dpeiletat aro-
xhetotikd otd Papog toug, dnhudn sivar Ehetlepn nto-
% o1. Tlelpupatikds Taputpobpe THv ITOON TOV Cwpd-
v OTO Kevo WE 16 omiijva tob Nedrova (o). 52). Ad-
t6g elval yuahivog colivag, pikoug 2 m repinou KAEL-
otoc oty pud dkpn, Ev@ N GhAn dkpn Tou KAeiveta
pé otpopLyye. Méca o16 cwinve Ondapyovy piKph om-
oM pata pé Slegopetikd Papn, mx. porvpdos (M), kipohia
(K) kai yapti (X). "Otav 6 cwrfiveg TEPEYEL AEPU, AV~
rodoyvpifovpe drotopa 16 cwrivae. Mapatnpoipe ot
rpdtog mEeTet 6 polufdog kai televtalo 0 yupti. "A-
gaipobpe 10V dépe kai Ektehobue 10 (810 neipapa. IMa-
patnpoipe 611 kai 16 Tpic oOpaTa ETAvouV TELTOYPO-
va, oThY Kdte dkpn oD coinve. Té meipupa adtd @u-
vepdVEL OTL OTO kevod obpate ol Sexivoby and 1o idto
fyog Eyovv of xdle oty Ty D tayiTyTa. "Ensidn
i £hevbepn mTdon TOV cwpatov elval kiviion opahd

2]
=
L XS
-
[ el

Ty.52. Zoknvag Tov NeOtova.
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EmLTaLVOREVT), CUPTEPaivoVpE OTL

‘H #mrayvvoy tig £he0bepng TTOOEWS TOY COPATOV civar otalepn nia
§ 6ha T ohpata.

53. 'Emrayuvon Tijg Baplitnrag

‘H imitdyvven Thg TTOCENS TV OOUATwY Ovopdletat EmiTayoven TG
PaviTyras kai cvpforiletat ué o ypappa g "Amod Tig peTpicElg [ipéOnke
61 Emtayvven thg Pupbntag of Evav T0T0 ESupTata Amo 10 yewypapid
aldroc 10D tomou Kul Grd 1O Fyos TOb TOTOL MAvw AmO THY EXQavele TG
Oihaooug. “Etol Bpiokovpe 6T omijy Emypdveia Tijs Odiaooag elvar :

Emrdymvany s fapitryTag

o yEWypuplk6d mhatog 45° g4, = 9,81 m/sec?
oTOV MOAO oo = 9,83 m/sec?
oTOV loNUEPIVO go = 9,78 m/sec?

Maparipnon. Ltic cuvnBlopévee tpappoyis kol Btav iV GMOPUKPUVORAOTE TOAD
ano thv Emeaveln T Odlucoag, Oewpolpe dtl M gmrayuvon e Puputntag Exer ™
otubepn TN

g = 9,81 m/sec? t s 1
TE PEPIKEG TMEMATOOELS YO EUKORiL OTOUC imohoyt- oec et Sl T A
GLOVG MUiPVOLHE KUTO TPOOEYYION : f Q"J """ 'T’ -~0
g = 10 m/sec? 1707 T
Y10
54. Nopot Tijg £AelBepng TITLOEWG 21 @~ 20 -
TOV CWRATWY ‘\
¥20
"Ano TRV relpepenikn Epsvva (*) Bpikepe
t00g éndpevoug vopoug Tiig ELsbBepng nThotng
MY COPATOV : SH@rE=cooelif] L n
(*) "Eneidiy 1) Emrdyuvon tijg Pupitnrag elvar me- »
pirou 10 m/sect, Tt o@puta TEETOLY TOAD YPHYOPU Kui U
U abtd N metpupaticn peLETN TG TITOOERS TOV G-
Tov yivetan pé eidikég axpfeic Sratdkerg.
Rl s 1go
Iy. 53. Ta Sleotipara (s) kei n taybrnra (v)
kara thv Ehedfepn ntdon (g = 10 m/sec?). tis
40
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I. "H #hs0fepn ntdon TGV GORATOY slva ki-
viion Kataképuen Opald EMLTALUVOREVT].

1. “H émayoven tiig Papitnrag (g) otov i-
310 toro civar orabepi 11 Hha 1 cOpOTE.

|

i
%

vépor tije EAetlepns ATATEWS

Emrtayvvon g= otab.

TaydTnTa v=g:t #| vu= V2g-s
1

Sraotnpe i *

T16 oyfjpe 53 Seixvovrar of Tipuég Tod Slaoti
patog kal Tg TaybTTag, GTav T6 odpa TEQTEL Ent
4 Jevtepoienta. I ebkorie Dewpobie 6t elval
g = 10 m/sec?, £16 oy fjpa 54 deiyvetar | ypaer

TupaoTact TV EELGOGEMY Tiig EAeLlEpNG TTOTEWS.

NPOBAHMATA

35. 'Ano tig 8vo mokeig A kai B @edyow

Mrwon TEV owWHaTWY 69
8§ . S=igt’
80
60 /
0 A
20
t
T PR T o
-gt
f-LE’) U-=9
2
t
2 3 sec
:otad
Sy
t
Oy el Drana AT e
Ly. 54. Tpagikn napiotu-

on thv vopov Tig theibe-
pNE NTOCEMG
(g = 10 m/sec®).

cautdypove duo dpafootolyieg, ol Ki-

vobvral aveiBera, Y@ va ave and ™ Tt rpoin oty @AAn. 'H apuEootoryia, Tol GELYEL
and TV mOAN A, kiveltar pé otaBepi TaXUTITE Ly = 92 km/h, &vd 7 Ghin dpotostoyia

KIVETtal pé otabeph taxvtnta vy = 78 km/h.
= 212,5 km. ¢ noon ardotacy @nd THY TOAN
Kal Eneite And noco xpovo WETa TV avaydpnon Tous ;

‘H andotao

n thv 600 noriewv elval s =
A 0 cuvavinfodv ol dvo aua&ootolyisg

36. Mud Gpaoorolyin @EOYEL Gd TY TOAN A atic 7h 05 min xai dpod Swwtpegel

Siaotnua s = 129,5 km raver oty moin B otic
tiig dpatoatoryiog ;
37. "Eva ooua Eekivaet and thy npepia kol

g h 43 min. Téon elvar ) péon taxvInTe

KLvoLpEvo pé émitayuvon ¥ = 4 cm/sec?

Blaviel Sigompa s = 50 m. Mooo xpovo (t) xivinke 10 c@pa xai noon elvur i telkh

LTI Tou (V)

38. "Eva o@pa Eekivael Gno v fpepio Kai KIVOUHEVO HE atulepn Emraxoven ¥
Braviel dldotnue s = 0,8 km of xpovo t = 20 sec. [Toon slvar 7 émtayoven ¥

39, 'O cwhiveg TopoPolov Exel uiikos s =

2 m. Méoo o106 cwhnva to BARpe Kiveltal

HE oTuBepn &mitayuvon Y kal dtav Pyaivel dnd 16 colive Exel taxbnTa v = 400 m/sec.

Moo ypdvo (1) kveitar T PAApa péoa otd cwhnva kai moon elvar

Tob BAnpatog ;
40, 'And tic fixpes A xai B g evfeiag

Eva mpog 16 ko pé avtioTolyes otabepis EMTAXOVOELS ¥ 4
Erelta Gno 2 sec @evyer 1O dhho Kivnto anod 1o A.

Mpato geoyst 16 Kivntod Grod o B wai

1 Emrdyovon (1)

AB pevyovy 8o Kivntd, ®ob nthnaidfovy 1o

= 1 m/sec? kol yg = 2 m/sec’.
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70 Mnyavikf

Ta 800 kvnté ouvvavriodvtal of Eva onueto T nob Gméxel sy = 25 m @rd v dxpn B.
Moéoco slvar 1o pijkog (s) tiig evdeiag AB g

41, "Eva kivntd Exet @pytkn teximnta v, = 10 m/sec kai kiveltal pé gmrdyvvan
v 2 mfsec?, IMoon taxitnta (v) Exet, Srav Swatpetel dlaotipe s = 8 m

42, Té ud xpovikh onyui t, Eva xinto Eyel tayvTTa v, = 10 m/sec kal apEcmg
apyifer va kiveital pé Emrayxoven ¥ = 3 m/sect. Tlooo SlaoTnia TPERE va dwatpéler, yid
vit Sumhacieotel | TaxdINTd TOL ;

43, "Eva xivntd Exel apyiki 1axdmnta Y, = 20 m/sec xai kiveitul pE Emtdyuvon
vy = — 1,2 m/sect, Tléoo diaoTnuu npémel vi Satpéler @ ) yid vit Ehattobel 1 taxvntd
tou otd oo kai ) yud va otopatoet

44. “Eva odpa, tov néetel EAe0bepa, Exet ot Eva onpeio A T TPoyLEs Tov TaXDTNTA
v, == 40 m/sec xai of Eva yupnhotepo onpelo B Exel taxdmmrta vp 150 m/sec. [1oan
clvat fi drootaon AB tdv 600 onpeiov ; g = 10 m/sec?.

45, “Eva nnyadt Exer fabog s = 180 m. Ao Thv apyi Tob anyadiod dghvovpe va
néo Shevfepa Eva odpe A kol Eretta and 1 sec apnvoupe va méoet theblepa Eva tiAho
copu B, Lé nbon anootuon and tov nubpéva tob mnyadiod fpioxetal 16 obua B, 6tav
10 opa A @taver otov mbpéva ; g = 10 m/sect.

46. Avo ohpata A kai B Bpiokovral nave oty 18l xetakopueo xKal 16 A Bpioketal
300 m ynhotepa amd 1o B. "A@rvoupe 10 A va néoel EAevfepu Kul Erelta ano 6 sec apn-
voupe £LevBEpo Kai o B. Metd nooo xpovo (1) anod v dvaydpnon tod B 0a suvavinbobv
ta 800 chpata xai of moon Gnoctec and o onueio mol Eexivioe 10 A Metd moco
¥povo (1)) amd T ouvavinan Tdv 800 cwPGTOV A @ndotacn tovg O elvar maiy 300 m
g = 10 m/sec®.

47. Ao Tiv kopupn Tod mipyov Tod Eiffel, mod ExeL Uyog s = 300 m pixvouue xa-
TUKOPLPU TPOG TA KAT® ML TETPE HE apyikn TaxdTnIa vy = 35 m/sec. [Toco xpdvo ()
yperaleTal 1) mETpa, Y1d Vi QTdoet 610 Edapog kai pé moon tuxiTnTe eTavel otd Edapog ;
g = 10 m/sec.

48. Mé noon dpyikn taxvTnta (v,) Tpénel va tkagevbovicoupe and Gyog s = 10m
KataxdpLeu Tpde T@ KaTw Eve odpa, Mote 1O odpa vi @Tacel otd Edugog HEoU ot xpovo
t = 1 sec ; Mé noon taxivmnta (V) QTaver 16 odpa oto Edagog ; g = 10 m/sec?.

Kivnon kai duvaun
55. Kivnon kai S0vapn

T mponyovpeve Eetdoape THY eVBOYpUpUN kivnon (6pari kai dpodd
pezapariopevn), yopic vi Adfouvps onoym v altia ol mpokahel TV ki-
vnon. Abtog O tpomog perEng TS Kwvioewg elval Oépa Tijs Komupatixis.
Zépovpe Gpog 611 1 aitie, ol petePaiier TV KIVNTIKT Katdotaon Thv co-
patov, elvar 7 dvvaun. "Qote, y1d va Eppnvetooupe THY Kivion £EVOS COUT-
tog, mpénet va Aafoupe broym T dvapn ol Evepyel o abtd to odue. H
Avvapunj EEetaler Ty kivnon @V copLTOV i¢ dmotédeopa TV duvduEwy
non &vepyolv OTd COUOTO.
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56. "Apyn Tiijg adpaveiag

A THY keOnpepvn meipa katodiyovpe oté cvpnEpaopa 8TL yid )
SUvapn npéner va dboouvps Tov EERG dowoud
i Advapn évopatetar to oitio, nod propel va Bioct of kivion Eva edpa
Il i va tporonorijost THY Kivion Evég edpatog.
'Ano 1ov dpropd Tig Suvapems npokvnte 11, dv of Eva DAk6 anpelo
Oév évepyel xaud dvvaun (F = 0), i ouvioTapévn v duvapeny elvat fon pe undév
(ZF = 0) rote:
@ (v 10 OAik6 onpelo folonetar of Tjoepla, 0 EEakolovbnioel vd napauéve
oé foepla:
® {iv 6 Dhkd onpeio wweitar pé TaxdTa L, BA EEakohovbnoel va Swtn-
pel abth Thv taxbtnte otabept kata diebBuven, popa xal petpo, dniadn
06 tEaxolovBnoe vé xweitar edfvypappa xai Spald.
Té napanive cuprépuope Grotehel THY apyn tijg adpavewag kai Sia-
Tondvetal g £ERG :
"Eva bhkd onpelo, 610 onolo 8év vepyel ELwrepiki Sovapn (F =0) 1
fpepel (v = 0) i wwveitar edBOYpappe xai dpaia (v = otab.).
H dpyq thc adpavelag Sratund@inke Y& TphTn Qopi and 1oV Nevtwva
Kol dmotehel Pacikd vopo T Mnyavikic, nhadn amotehel pid dpyy i
Myyavixije, nob Empepuioverar ¢no 16 611 6ha @ Qaivopeva mol dvagé-
povial oty Kivion gaivoviat @ arotehéopata tiig apyiig thig adpaveiag.

57. "Adpaveia Tijg UAng

“Eva Ohikd ompeio fi Eva obpe SEv propel Gnd povo tov va dAraget
TV KiynTiki Tou kardctaon, dniadh dEv propel vl petaPairer v tayl-
mtd tou., I v GAAGEEL T KIVITIKT] TOU KATAoTaon, npénel VA EVEpYNOEL
T odua ud Etwtepikt Sovapn. ADTO TO yeyovos g dvaykdGer vi Se-
xtobpe 811 T soOpate dvbisraviar of ke petaforn tig kuvnTikfic xeto-
oThoehs Toug 1, pé Ghha Aoy, 6t té cOpaTe 3!9'0({“({00“5” vd 5‘?“19’}501”’
orabeg)] Ty TayvTyrd Tovg. AUTN N JUPUKTNPLOTIKY idtotnta tijg GAng dvo-
paletar adpavera. i

"H dvtiotaon mou mapousidfovy ¢ oopete ot petaBorn THg KivnTL-
Kfig kotaotdoems Tovg, dnhadn R adpavera toug, éxdnraveral 1600 Mo E-
viove, 600 6 Ypyopd rpoanolobue v AAAGEOLPE TNV mvnjrucr'l Katdota-
o 100 chputoc. “Etor my. 8tav 10 Aewgopelo Lekiviel andtopa, of ém-
Bateg yépvouv dandtopa miow’ avtifera, dtav 10 ?famtpc.)peto Tpﬁxffl Kai oto-
patioel andtopa, ol Emipateg yépvovy arotopa Epnpds. "Otav 1| KivnTiky
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72 Mnyavikd

xatdotaon tol odpatog petafdilerar oLyd- A
a1y6, Tote 16 COPA TapOVCLALEL aonuavtn a-
viigiaon oti petaforn tfig KivnTikfis Tov Ka- ‘1
TAOTACEWG. |
—
58, Ixéom Thg Suvapewg pé THv xivnon 9
Tol owparog
e
“Orav §&v ATOPUKPUVOPATTE TOAD @mo TV B

gmipdvela tob £dapoug, pmopobpe va Bewpn- )
Tx.55. To Papog B npoodivel
-

—>
ooupe 611 16 Papog B Evog cOpatog, Y. HLAS b T

petaddikiig ooaipag, elvar Sivaun oralfepr) kata
Sievbuvon, popa kai pétpo. "Amé T pelétn
tfi nrhoeng TV copdTwy Ppikops BT pé v

-—

Ny

tnidpaon tob Bdpouvg g B 1 opaipa xwveitar oy Y —
>

avaxdovpa pé mrdyvvon g (oy. 55). AbT Ek- A\\F

ppatetatl pé dvoopa, mod Exel:

@ 10V (510 gopéa kal v idia @opd, ol £yl oy
VA 1 e % Zy. 56. 'H &ovaun F mpoodi-

—
xai 16 Papog B, ver ot pale m Extrayvvon 7.

@ pétpo g otalepd (g= 9,81 m/sec?).

"Qote 1| Katakdpugn Opakd Emtayuvouevn kivion tiig ocoaipag elvat
7 xorixd dmotéieoua mob mpoxkakel 016 obuae 7 quveylg dpdon uds gta-
Bepijs dvvduems, Mol TV dvopagsape fapog tod agbparog. Tevikevovtag 16
TUPATAVE KATUATYOLUE GTOV axorovbo véuo !

“Otav of Eva cdpa, nol apyika Ppiokerar of fpepia, EvepyiioeL ouve-

-
yog pa dovapn F otadepiy wata Seibuvery, @ope kai pétpo, totE 16
—3
oipa droxtd oralepi Emrayvven v, tod Exer T SiedBuven Kkai T opl
g duvapewg (oy. 56).

59. Iyxéon tijg Suvapewg pé Tiv Emrayuvon

T Evo o@pe, mon Exst pale m kal apyikd fpepel, apyiler va &vepyel
- -

nta o'mf)eér} dtvaun F, mod mpoodivel ot6d odpa arafepy] émrdyovon ¥
xard T S1evboven kel Th popd tiig Suvapens. Mé 16 nelpapa Bplokovpe 11,
dv ot6 odpa adtod évepynoel ddvapn Simhdowa (2F), tpithacia (3F), tote
kol fi &mrdyuven dvtiotorye yivetar Sumhdcia 2y, tpithboia 3y. "Qote:
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Kivnon kaf 8dvapn 73

‘H &mragoven (7), mob anoktd 16 chpoe pé v énidpaon tijg duvapewg
(F), elvar avaroyn pé th dovapn.

Hepaparia) dnddedy. Xpnoigonototps 0 datadn mol deiyver 16 oy fi-
pu 57, Td ukpd ebkivnto Sxmpa A, Eyet oplopévn pale m kai Eiketal
and t orafepn duvapn F. To Synpe aroktd kivijomn Opohd Emitayuvopev.
Bpiokoupe 16 diaotnpa s, ToL dtaviel o dynua ot dudpkele dpropévon

2s : ; ;
Lpovou t, kal arnd thv Eflowon ¥ = -y npoodiopilovpe v Emitdyuvon

Y. "Av o106 Synpa Evepynost SUVAUN 2F, 3F, Ppiokovpe 611 avilototya 1
Emtdyovon yiveral 2y, 3.

60. Tyéon Tiig patag pé TAV Emrayuvon

Eé Eve o@pe, mov Exel pale m kol apyied Npepet, apylfer va Evepyel
otubeply Svvapn F, mol 1ol mpoodivel gmttayuvon y katd T Sievbovon
Kai T @opd Tfjc SUVAHENS. Mepepatikds Ppiokovpue on, dv 1 pale tob
ohpatog yiver 60o, Tpeig popis peyaiireon, dnhadn yivel 211}, 3m, rf'm; 7
SOvaun F mpoodivel 616 odpu gmitayuven dv0, TPElG QOPES xpoTE0Y,
dnhadf f emtdyuvon yivetar /2, v/3. "Qote:

H imrayoven (y), o anoktd 1 odpa pi Ty inidpuon tiig Suvapeng

I (1), eivar avrietpooug avaroyn pé T pato (m) tod ebpatog.

Hewapatix] amdded. XpTOILOTOLODHE AL 'cf]}éujuu&n mov Bei)gvm
10 Gy fipe 57, "Otav iy pabe 100 dXNUeTog glvar m, 1016 1) dovaun F npoclﬁwa'l
oté Synpa émrtdyuvon ¥. CAV 1 pata tob 6;(1’1;1(11_0:_ yivle 2m, l{m. 01 1
iBia Shvapn F npoobivel o1 Synpa avtioTolyes EMTALVOELG v/2, /3.

61. @epehibng vopog Tig Auvapkiis. ‘Opiopds Tijg patag
ARG TiV TMEIpApATIKT EpELVE Bpiokoupe TOV dxolovlo yeviKOTATO

vopo, ol dvopdaletat Bepchrirdng vopog tiig Avvapikils :

Mo

—————— K
L n 4/ Ey.57. To dynpa (A) droxti

B gmtdyuvvon 7.
e—g
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74 Mnyaviki

ol odpatog kai avahoyn pé v Emtayuven (y) ol droxtd t6 chpa and ™
dovapn (F).

I ‘H dovapn (F) nod dvepyel of Eva odpe civar avakoyn pé i pala ()

e =

Oepelmdng vép.oc_; rﬁq Auvap.mﬁg F=m .y Il (1)

‘0 Bepehiddng vopog cuvdéel T aitio (BOVapn) pE T8 wunTixd dmoTé-
-

Jeapa (Emrayvvon), Kol QuvepOVEL St 1y Svvoun F, mov Evepyel otd odpa,
-

dvaykaotikd perafdide: Ty taydmta v 10D chpatog. ADLTH 1 petaforn
pmopel vé dvagépetal 6t pEtpo fi devBuvon 1iig TayxdTnTAC.

*Av otiiv Eicwon (1) parovpe F =0, tote elvarm -y = 0. "Eneldn 6pmg
i paka m 8év elvar undév, mpémer va elvar y = 0, dnhadf 1 tagdta v 00
chpatog 8¢ perapdiierar. “Apa 6d elvar i v=0 (10 odpa fipepel) i v=
= otaf. (10 obpo xiveitar eDB0ypappo xai dpare). To ovpmépacua o16d
droto katalitape elval Ty dpyn Tig aBpavetag, ol pabape Tapandve.

Avvapunds dowopds tijs pdlag. "Ano 16 Oeperiddn vopo tfig Avvapikiic
ouvaystul & axohovBog dvvauuds dptopds i pdlas

(F), not dvepyel otd odpa, Sid tiig Emtaydveeng (), mol %) dovapn

I Méle (m) évog chpatog dvopdaletan 1o orabepd mmhixo tijg duvapewng
abti npoadivel até ocdpa.

Suvapun
Emitayvvon

pata =

L —

'O Bepehiddng vopos tfig Avvaptkiig avuopatikd Exgpaletal pé v -
Eiowan :

62. Movadeg duvapewg

¥té ovotquata povadwv SI xai CGS 1§ &ovapn elval mapaynyo peE-
yebog Kai 7 povdda dvvduews Opiletar anéd thv éEtowon F=m - y. "Av oty
gElooon abti Bakovue m =1 kai y=1, Bpiokovpe F = 1. "Etou Exovpe :
L1 ovotypa S| povada duvapens eivar  t6  Newton (1 NiotGrov,
I 1 N), dnhadi] f dovapn mod, dtav Evepysi of pile £vog Aoy pappov
(1 kgr), i npoadiver Emrayvven Ton pé 1 m/sec®

|

m
N = P |y A = 5 5 -
l 1 Newton = 1 kgr - 1 = i IN=1kgr-m:sec \
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Lt6 ovatnpa CGS povéde duvapewsg elvar 1 8ovn (1 dyn), dnhaddq %
i Bbvapn ntov, Grav Evepyel of pala £vdg ypoppapiov (1 gr), tfig npocdiver

| imtayoven fom pé 1 em/sect

i l

ldyn=1gr-1—= # ldyn=1gr:cm.sec? l‘

L

Iyéoeig peTa TGOV povaduy Suvapewg. 'Eneidi elvar | kgr = 10% gr
kai 1 m/sect = 102 cm/sec® PpiokovpE St elvan :
(e TR
| N =103 gr - 10% cm/sec? = 10° gr - cm - sec=? iy LN=105dyD J
= | kgr, optoape 611 Exer Papog B=1kp.
gnidpacn povo tobd Bapoug tovu, tOTE

kal oOppove pé 1o Bepehodn

“Eva odpe mov Exet pabe m
"Otay 10 odpo abtd TEQTEL Pé mv
6 ohpe aroktd émrdayvvon g=9.81 m)/sec?
vopo tic Avvapkfic loybet 1y elicwon :

B=m-¥y

An6 THY mopandve dEionon BpioKOVHE | i

| kp=1kgr - 9,81 m/sec® = 9,81 kgr-m- sec—?  dpo l | kp=9,81 NJ

Enetdn elvar 1 N = 10°dyn Ppiokouvpe | 1kp=981-10°dyn J
“Apa glvar 1 p=981dyn : :
$é moAMEC MEPLTTOGELG PHOPODUE XaTd TpoTEyyLan v

lkp=I10N dpa lkp= 106 dyn kol

@ Dewpioovpe OTL slvat

1 p=10%dyn

63. Tuvémeieg anmd THv éEiowon B=m - 0

$1ov OO pag N Emrdyovorn
"Av pé Eva SUVEROPETpO
1OTE EOLHE TH OYfon

a) Abo ohpata Exovv pales my Kei m.
g Puporntag g elvar i B ya Sha TG oOPATO.
Bpobue 611 alre Td 860 copata Exovv 1o 1810 fupos B,

B=m;-g=m,-g dpa m,; = My

E *Av gtov iBlo tono Sbo chpera EXOLV ica papn, tote 1@ ahpata Eovy

xai toeg pates.
Gvo gupnépaopa otnpiletat i otatiki pérpnon Tig pdtac.

Z10 noaparn 15 ;
6 Sramotovoupe pé 10 Luyd i pe

Té 611 ta dbo chpate Exovv ioa Bdpn,
10 SUVUPONETPO.

B) Metagépoups 6 S0 oORET
e Papvintag elvan g, 'Enedn T

o o6 Evay ALO TOTO, 6OV 1 emTdyLVET
s0o ohpata Exouvv (oes Hales, T4 COUOTO

Wnepromotr|Onke amé To lvotirouto EknmaiSeutikng MoNmikrig



76 Mnxavikn

6 Exovv i T6 1610 Bapog B, kai d toyver fl oyxon :
Bi=m-g=my-g Gpu my=my
w “Av ot Evav tono ta Papn dvo cupareyv slvar loa, toTE Kai of dmorodfno-
g e ko tomo 1@ Papn té@v Sl copdrtov slvar loa.
¥) v tono pag Eva adpa Exer palo m xai Papog B=m-g. "And TV
¢Elowon abtn Ppiokovps : B

g (N

6 ovotnpa Sl ot Papog B perpetal ot Newton (N) xai | pala m
petpiétar o hdypappa (kgr). "Av v eiowon (1) Parovpe m= 1 kgr,
Bpiokovpe : B Newton N

o T kai g=B 5 2)

"Onwg Eépovpe (§ 26), 10 péyebos B N/kgr Exppaler mjy Evraon Tig

fagbtnrag, dniabi to Papog mol Exel ¢’ adbrd tov 16mo Ny pala Evog xihio-
ypappov. "Qote N oyéon (2) gavepover 8TL:

! Ltov ido tomo 1) mrayvven tiig Paponrag icodra pé ™y Evtaen tob nediov

Papotnres.
—_—— —
EmiTayuvon m £viaon N |
=981 — : =98] —
PapbnTog i sec? BapivTnTog e gr |

NMPOBAHMATA

49. “Eva odpa, mov Exet pala m = 19,62 kgr, xiveitar pé gmraxvvon Y= 1,5 m/sect.
Méom elvan 1 dovapn (F) mod Kivel 10 obua ;

50. Ié odpw, mou Exer pala m = 2 kgr, Evepyel Sovaun F = 18 N, Iloon slvar 4
Emtayuvon ;

5}, “Eva oo pé pala m = 2 gr apyika fpepel. 16 obpa abto épappoletat duvaun
F = 1000 dyn, mo0 &vepyel &ni xpovo t = 4 sec. Ilboo Swaotnue Hravoel 1O odpa, dv
kivnOel &mi 6 sec ;

52. 'O cwhivac nrupoforov Exel pfikog s = 3 m. TO BAfipa Exer pala m = 1 ker kai
Pyaivel and 10 coliva pe taxbTnTa v = 850 m/sec. Méoa otd cwifva 10 PAfpa Kiveltul
ué Emrdyuvon ¥ péE Ty Enidpuan tig duvapeng F, mob dvantbocouvv 14 Gépla tig Ekpn-
Eewg.”Av dexrodue 8L i Suvapn F elvan otabepny, va Bpedel fi miedyuven v xal 7y dvvapn F.

53, “Eva PAfipa Exet paloe m = 200 gr xai 6 cwAnvag 100 émhov Exel pfiikog s = 50 cm.
Ta aépro i Exphiems Efaokolv otd PAfipa ma otadepn Sovaun F = 25 - 10°N. Mg
rbon taxvtnta Byaiver 16 PARpe o 16 coliva 100 Smhov ; Ol TpLfég péoa a6 cwifva
rapuleinovrat.

84, Xé Eva odpa dvepyel dovapun F = 45 N, Z& jud ypovixn otiypn ty 10 abpa Exen
tayxvtnTa v, = 6 m/sec xai TH LPOVIKT OTIYHN ty = t, -+ 8 sec ExeL tayvtnta vy = 46 m/sec.
[oon elvar 1 paka (m) tob chuatos ;
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TpBY)

64. Tpipf} oAcBfoEwg
g e 3 i .
“Eva o@pa, wob Eygl Papog B, Mpepel mave of opovtio tpamill. Lo
; 4 i 4 18 ! '
GOpL EPapPROLOVHE i OPIGOVTIL SOVaRN F, mo\ pmopODUE VG TN HETPAUE ME
Suvapopetpo (oy. 58). Mopatnpolue 611 16 obpa diolaiver ué otallepr) Ta-
: = v 4 . . . > 5 U
giTyra, povo 6tav N Svaun F haPer pid Opropevn T, H §0vapn aity
_“* £ ~ finj h TRl L \ s
F, dv kai évepyel cng@g_c:o oo, Sév Tob mpocdivel t.mmxuvurl) Apc'z
of xale oTiypy f| dovapn F icopponel pid Ay avelleTy dtvaun T, Tov
avTidpa o) petakivion ol cOUETOS OYETIKA UE TO 'l.'po.n'SCl‘Ku'l ovop(igcz‘m
toufi) 6hslijoems. T pétpo Tiig BUVAHENDS T elvon {oo pé 16 pétpo tiig du-
vipens F, moo petplpe pé 10 SUVUHORETPO. Qate :
= I3 kX £ - r
L. ‘H tpipi drioOijozwg (T) Exet naviots Qope avtifstny pé 1 @opd
|| mov Kiveital 10 COMA. : S e
| IL CH tpipiy oreBioseg (T) Exse pétpo o0 pé 1o pétpo TG uvugsmg
i i i od yopig va tod ivel
| (), mob Srornpd v KivioT 100 GORUTOS, (OIS VA TOU TPOS
Emitayuven. :
"H tpiffy dhicOijoswg opeiletal oTig PIKPEG GVOHEAIEG, TOU TAVIOTE
Exouv ol Empaveles SAwv TOV CORATWV (o%.59).

65. Nopog Tiig Tpipfig 6MoBfoEws

“Otav 10 odue Kiveltol pé otabepn T VTN TG AV fyté Tpra(}l (:T)L 69),
REPATNPOUME GTL TO SuvapopeTpo SelxVel v 6o mv’mta L\'fmh,rn, mr?
apyd eite ypiyope Kiveital 16 oORE. ‘Ano (.II-)T’C) CUUTEPUIVOUHE OTL T) pifiny
dhoOnoens (T) elvar dvebdoryry dud Ty Tagvmyra. : "

“Av 16 (810 odpo 0 ctnpifoupue oTO rp?artst;l. ua; ytxgmepn avgz 1.‘01):
TUPATIPOiRE 6TL TO SUVLPOUETPO Selyver et TV, o gvdetEn. "Qote M

= . .59, @ myv EEqynon
« , Lo Tvat avtiBern Ex
Ex. 58. "H tpii) dhobioens T elva thic TpiPic OhioOnoemg.

pé T dvvaun F.
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tpPn dhicBfcews (T) elvar dveldotytn bt ¥
and 16 Fufadd Tijc Empdveiag Emagpijc TOV }-—F.—:;,@?)a
800 copdtmv. |

“Av Simhaoidoovpe 0 Bapog tob oo-
patog, rapatnpobue 611 kai | tpifn dhi- B
officewe yiverar Simhdoia. "Apa 1 tpipi
omabfosng elval dvahoyn pé th dovapun, F
v 6molo t6 odpa Eackel kdbeto o1d r e —frc(irene;
Eninedo mov octpitetat 16 odpa (xdlety I
ddvaun ). "Qote and 16 neipupa cuviyetal e
6 akohovbog vopog tilg tpiPils GhreOi-
GEQG ¢

‘H tppi} dhebijocwg (T) elvan dve-
EaptrTn Grod thy taxdtnta Kai 16 ip- %

Padd tijg tmpaverag inagiig, kai &l-
var avahoyn pé ti Sdvapn (F.),
nob Zvepyel kabeta otd Eniredo dhi-
aBioeng. 28

”» =

R au i I Iyx. 60. Tlevpapatixn andderEn tod vo-
tpiff dMobfoewg T=1-Fp pov tfic tpifific dhcbnoewe.

Omov 1 elvar 6 ovvredeotiic Toifiiic shiathicewe xai & dnolog Eaprtital and
QLo thv éntpaveldv nob Ppiokovial of Enapn. ‘O cuvieheotng tpifiig O-
Mobfoewg Elattdvetal, dv dvapeca otic tpifopeveg Emipaveleg mapeppa-
Aoupe Eva oTpdpa Mraviikod Dypob.

Zwrelearée toifiic chathioewe n= T/F

Zidnpog mave of mayo 0,014
Z0ho mave of Evho 0,400
Zidnpog navw of cidnpo 0,150
(yopic AMravon)

Zidnpog mave of oidnpo 0,060

(€ Almovon)

Hapaderypa. "Eva koppdatt oidfpov Exet oyfipa dploydviov naparinie-
ninedov, Bapog B= 6 N kai EAxerar and dploviia dovaun F= 0,9 N nave
ot opiLovrio tpanéll. Moon slvar f émtdyuvon 10 cdputog: o) dv Hrobé-
coupe &1L &év Dmapyet tpIPN xei B) dv pic Sobet 611 6 ouvteheotng TpiPiig
ohoOnoews elvar n = 0,04; g = 10 m/sec®.
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@) "Ano tiv £kicwan B =m - g Ppiokovpe 611 16 odpe Exel pala

B 6 N ’ :
m_—g_—_lm"s_ec—z kai m=0,6 kgr

‘Ao iy iEiowon F = m . y fpiokovpe H1L 16 c@pu Gnoktd EmTdyuvon

E 09N

=— — i =1,5 sec?
j ke 0.6 ker kai Y m/sec

) ‘H xabetn dovaun elvat Fao=B=6N. ‘Eropévog 1 Topn dhioln-
oeng (T) sivar:
T=7"-Fw=004:6 N kai T=024N
‘H ouvictapévy Sovapn Fo=F— T=(090—024) N= 0,66 N mpoc-
divel otd olpo EmTay Lo !

Far 0,66 N : g

== = 1,1 mfsec

L m 0,6 ker K el /
MPOBAHMATA

55, “Evo o®pe Exel pala m = 100 kgr xai papog B = 1000 N (3nhadn 100 kp). Ito
c@pa tvepyel i OpLovTe Sovaun F = 100 N, 1 omoila kel TO alpd nive ot OPLOvIIO
#rinedo. 'O cuvteheotic TpiPiig OhodnoLOS elvar = 0,04. Ti xivrion Exet 16 ohpa ; "Av
Exel Emutayuvon, moon elval abth

56. Mé moan @pyikn ey (Vo) nPEMEL Vi ExapevBoviotel Eva odud, dhote abto
va SlatpéEel rave of omLovrio ininedo duaoTnpa S = 100 m Gonov va OTANATNOEL ;
Tuvteheotic TpLpiic orcBicens n = 0.01. 8 = 10 m/sec®.

57, "Eva o@pa mot fpepel ExEl pata m = 2 ker xui papog B = 20 N. Zt6 odua
apyiler va Evepyel opilgovrie doveun F = 1,3 N, mo0 Kivel 10 cOua nave of oplLoviio
Erinedo. "Av af xpovo t = 4 sec TO COHa Slavboel dlaoTnpa s = 2m, va ppedobv 1} dovapn
piPfic drmodhoswg (T) xai & suvreheotic tptfiic dhabhotws.

&8 "Evo EhknOpo Exer pala m = 600 kgr (apog B = 6000 N kat wiveital pé otu-
Oeph TaxbTnTe Tave o OpLlLovIo EBugog pé ™V Emidpuon suvapens F. 'O GUVIEAEOTNG
TPiPfic dhodhoens elvar 1 = 0,06. [Toon elvar i dovepn F

59, "Eva abrokivnto KLVEITL HE grafepn TaxvTnIe Vv = 108 km/h kai Karota otiy-
1| & 681Y6¢ XPNOIHOTOLOVTAS i@ ppéva Gvoyxaler To0g TpOYOVG Vit HT) TTPEQOVTLL, arhd
va dhioBaivouy mave atd dpopo. ‘O cuvteheotns PP ololnoemg elvar n = 0,3. [oco
Slaotnpa 0a Siatpiker 10 avroxivnTo, @oTmOL Vi OTUHATNOEL Kl noco xpovo 0d dlupkEcel
1 EmBpuduvopevn xivnon tou ; g = 10 m/sect.

60. "Eva x1pdtio, mol EXEL paa m = 800 ker xai papog B = 8000 N, TPOKELTAL Va
HetaxivnUel dioduivoviug nive of 0plLoviio Edugog xoti s = 10m. 'O QUVTEAECTNS
TPPiig dhoBhoews Elval M = 0.,4. INoon slvat 1 pikpotepT Suvoun, fov mpinel va Epap-
woGoupe o160 KIPdTIO TV abth TH HETEKIVION | "Av £QUPHOCOVHE SUVEUT) F, = 3600 N,
nda0 ypovo OG SrapkEoEL abth f petukivion ;
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"Epyo kai evepyela

66. "Epyo otaBepfig duvapewg

e
¢ fva Ohikod onpeto A évepyel 1y otalepn) dovapn F (oy. 61). Tevikd
Aepe ST ud dtvaun magdyer oyo, Stav petamvel T6 onueio puguoyiis THS
xard i) dedbovar) s,

Ta ™ pétpnon tob Epyov loyver O EEfG OpLOpOG :

peag (F) £ni 16 Saotnpa (s), mod petakiviifnxe 10 onpeio Epappoyic
fig Suvapewng katd i dedBuvety g (*).
[ " %
gpyo = dlvapn - petatomon  W=F -s (1)

| To pyo (W) midg atabepiic Suvapeng ioobtar pé 6 ivopeve tiig dvva-

T Epyo elvar wovduetpo Yuoikd péyebog.

FevikéTepog dplopdg Tol Epyou. Lé mohhéc MEPINT@OELG T TpoyLd
00 onpelov Epappoyiis Tig duvapens oynpatitel yovie o pé drevbuvon
tiig Suvapeas (oy. 62). Tote avaliovpe 0 Bovuun? ot 0o kabeteg ouvi-
oTMoEg, 'rr'w_l?l katd 1 SievBuven tig Tpoylc tol anpeiov Epappoyfig kal
n’]v_F: kGOt oTAV Tpoyid. Toppove pé Tov dpLopd Tob Epyou | ouvicTdou
?; dév maodyer Epyo, woti 8¢ petakivel to onpelo fpappoyfic g Kuta T

S

ey F A A

Iy, 61, "H dOvapn Fnupt’zy&:a Epyo loo pué W = F.s.
E

xl

Ty.62. "Epyo mapdyer 1y cuvicthou Fy = F.ouv a.

* To gouforo W mpobpyetal anod thy dyyhkn A&En work = Epyo.
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S1eubuvoiy ™. “Enoptves o wbTh THY Tepintwon oyo magdyet POVO M| GUVI-
>
othooe F, = F-ouv d, mov elvat 7) woofoli) THS duvapeng F mave oty 1po-
—

x1& Tob anpeiov Epuppoyiic A. Tote 10 Epyo mob mupdyer | dOvapun F elvat
W =F, - s, dnhadn elvat

Epyo otalepii SUVEHEMS W=F.s:ouwu (2)

'H &Eicwon (2) drotehel TOV arorovdo yevxdrego otoud Tod Eoyov i

T6 Epyo (W) mag otalepiic Suvapeog (F) iooltar pé 1o nivopevo tile

npofoliis tiig Suvapewg (F - ouv o) mave ot Sevboven tiig pEroKivi-

ceog Eni 6 Swotnpa (8), ot petaxividnke 1o anpeto igappoyiic tiig

Suvapems.

“Av 7y S0vapn F elvar zddety sty Tpoyd Tod onpeiou Epuppoyiis TS
duvapewms, tote £lvor w =900, EmOpEVS cuva=0 xal coppove pé Vv
EEiowon (2) 10 Epyo eivut (oo pé undéy (W= 0), dniadn 1) dUvapn F dér
Tapdyer £0y0. :

Movadeg Epyou. “Av oty Ekicwon opropod Tod Epyov W=F -5 fa-
Aovpe F=1 xai s=1, Bpioxoupe W=1. "Qote dg wovdda foyov maip-
voups 16 Epyo, mol mapdyer SUVURN {on pé ud povdda dorduens, dtav 1)
SOvopn abt) petakivel xatd Tij Siedhuver] TG TO ONHETo £puppoyiic g
KOTA peed povdda poj#ovs.

$16 oborqua S1 T povada Epyov dvopdatetar Joule (TCaouvh) xai Opi-
Getan g £E7G :

1 Joule =1 Newton - I m | | 1Joule=1N-m

—————————— e
216 abornua CGS 7 povada Epyov avopaketon doyo (erg) Ko Spiteta
g £EfG:
lerg =1dyn:1lcm i lerg =1ldyn-cm
316 Teyviko ovotnpa (TZ) 1| povada Epyou OVOPGALETUL 20 A0TTOVTOUETHO
(1 kp - m) kai opiletat ©F £ETig
| kihormoviopetpo = I xihomovt - I m=1kp+-m
Evkoha Ppioxovpe 811 pETAED TOV napandve povadov Epyov dnapyovv
ol axorovleg oytosig:!
| Joule = 105dyn - 10%cm  Kai 1 Joule = 107erg
ikp-m:‘),SlN T ) kai lkp:-m = 9,81 Joule
M sbkolie pmopobpe Katd RPOGEYYLON V& TOPOUHE :
| kp - m=10 Joule
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67."layug

ENUEpU xpNGIHOTOLOTPE TOLAES ayée mapayoyfs Epyov (KvnTipes,
bdatontioes K.4.). Mé vd EKTPNCouHE THY ikavotnTe e mnyis Epyov,
npénet vé Adfoupe droyn kel pédu ot OGO XPOVo alTi) | TNYN Tapdyel
apioptvo Epyo. Avti 1 Extipnon elva gUkoAN, Gv Eépoupe TO Epyo mov
napiyetar of ke povade ypovou. “ET161 KUTOANYOULRE GTOV Oplopd £vog
véou Quotkot peyéloug, Tou yepurtpiGel ke mnyn nupaywyis Epyov.

loyig (P) ovopaletar 16 mnhiko tod Epyou (W), mod mapayetor ot
Suaprera tob xpovov (1), dua tob gpovov tolTov (¥).

{ " £pyo W

' lopie = P=— |

| xpovo;, t j
“H ioypig elval povdueTtoo QUOIKO peyeloc.

a. Movabdeg Lc)(uog TCevikd Y1 T pETpnon T 107005 O povadu ypo-
VOU TUipVOUNE T0 O vrepsento (1 sec). "Av otV iEiomon opLopod Tijs loyvog
Barovpe W = I xai t =1 sec, Bpickoupe P = 1. "Qote ()¢ povdda ioyios naip-
VOUE THV io%0 pLdg mnyfg Epyov, mou ot xdle devtepdieaTo mupdyel Epyo
io0 pé ued povdda Eoyou.

16 ovomua S1 0 povada ioybog ovopdletar HWatl (Bat, 1 W) xai
Opiletul ¢ £571G:

r gy 12 i

1) Joul

| WEEWY s e | | Watt (1 W) = 1 —— 1
1 sec sec |

I

Ltiv npakn ypnoiponotolpe kai ta EERC rorlanhaoia Tig povidug
Watt :
1 wihofdr (1 kilowatt, 1 kW)= 10*W

I peyapdr (1 Megawatt, | MW) = 106W

Y1d aboryuae CGS povada loyvog elvat:

1 povade ioybog =l_erg_ i | povada ioyvog = | i3
1 sec sec
Xré Teyynd aborjua (TE) povada ioyvog elval :
2 lkp'm : A IR0, kp-m
| ad o = i | povadae ioyloc = |
povada ioybog s il povada ioyvoc =

* To ovpPoro P mpoépyetun and v ayyMKn AEEN power = iox0s.
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T molAEC MEPIMTMOEIG THY 1070 TOV W avedy T RETpipe pé T povadu
loygtog, mob Myetal drudirmog 1 MO COVIOpU {0 kul elvat :
4 ” L 75 kp-m kp-n
| fnmog (1 CV 1 | PS):__,_P__:.;,S_p"_?
| sec sec
Zrig dyyrooufovikes xMPES ¥ PNCILOTOLETTUL 0 ayphnos inmog (1 HP),
mov elvar Ayo peyeAltepog ano TOV TIPONYOUREVO !
76 kp - m — 7% kp:m
1 sec sec

I ayyhkog inmog (I HP) =

Inpeimen. Ta copfore e povadug loyvog Inmog KPOEPLOVILL UNO To0¢ AvTioTol-
xovg Eévoug Gpoug :
CV, cheval vapeur PS, Pferdestirke, HP, horse power

Zyéocig perafd 1OV poviddov igyiog

I Watt (1 W) = 1 Joulefsec = 107 erg/sec
1 kp - m/sec = 9,81 Joule[sec = 9,81 W

1 €V (11 PS) = 75 kp - m/sec = 736 W

i, HP = 76kp - m/sec = T46W

1 kilowatt (1 kW) =136 CV

B. Meydheg povadeg Epyou. Amd TV &5lowan dpropod. TS loygbog
P =W/t Bpiokoupe: N rmerioiy=et :
W=P 1

“Av o abti Ty tEiowon pakovps P= I kai t= 1, Exoupe W= 1. "Etcu
Bpitovpe B0 KAVODPIEG pepdAes povddes Zoyov, Gv GG povida loyvog Tapov-
e to 1 Watt (1 W) 1 16 1 kilowatt (1 kW) xoi B povadu xporou Tapovpe
™ i dpa (1 h). Of povadeg ubTés dvopdtoviat aviiatotya fatdow (1 Wh)
Kui xelofardow (1 kWh) kal opitovtar Gg LT

"Eva potdpro (1 Wh) elver 6 Epyo, mod naphyel payeviy loybes 1T Watl

(1 W), 6rav rertovpyfoet kavovikd 1 @pa (1 h).

| putopo 1 Wh=1W-1h
I "Eva kihopatopo (1 kWh) sivar 16 Epyo, nob mupaysl puyeviy ioyxdoec
1 kilowatt (1 kW), drav 2ercovpyiioer kavevika 1 dpe (1 h).
| kuhopatipto | kWh=1kW:1h
"Eneidi elvar | W = 1 Joule/sec xai | h = 3600 sec, Ppiokovpe 611 elval:

IWh=1i°_”_“3--3600sec i 1 Wh=3600Joule
sec

ipa slvar 1 kWh = 1000 Wh=3 600000 Joule = 3,6 - 108 Joule
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Nopaderypa. Mg unyuvi Exer loxd P =600 W. [Mogo £py0 Gé Kiho-
Butdpra (kWh) RAPAYEL aOTH 1) punyevi). Gtay Aettoupynoet 4 hpec i) povo
20 min ;

H unxaviy Exer toxd P = 0,600 kW Kui of ypovo t=4 h TOPAYEL Epyo ;
W=P t=0600kW.4h=24 kWh

ZE ypovo t = 20 min N Enxuvi mapaye Epyo:

W=P-{=O,6OOkW~—31—-h=0,2kWh

68. "Epyo Toi Bapoug

"Eva adpa, mob éxe palo m, fpickerar of Uyog h nave arnd 1o E6uaqog
(oy. 63). "Av apioovpe 16 oOua Edevlepo, 10 oopa nEQTEL KATaKOpuge
arxorovboviug iy Kotakopupo T'A ki napaye Epyo:

W=B.h j W=m-g-h

"Agnvoupe 16 adpa va Srolnoat ywpic Wi wave oto KEKAIPEVO
éninedo T'A. Téte 16 obpa katefuiver pé Ty Enidpaon tijg CUVIOTOGRC
F, 100 Bapoug tou B, fl onoia elvar F, =B - Nie. "H 8ovopn aiey TapQ-
YEL EpYO :

Wi=F, -(ra) 4 W,:B-(FA)-np.u
‘ARG 616 dploydvio piywvo AAT givar: (AN = (FCA) - np a
Kui émopévug Exoups ; W, =B (Al) dnhady W, =B . h=W

Qf' fF-cwr

i e

Ix. 63. T6 £pyo tob Bapovg B sivai W = B - h,
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"Eto1 KataAYoupte GTO GUUTEPUGHE :

E To Epyo mol mapayer 16 Papog (B) £vig sdparog civan avegaptnro and
Lty tpoyud kai navrote eiver loo pé 1o yivépevo tod Papovg (B) tod
E copatog £ni TV Katakdpuen dndetacy (h) t@v SV dxpainv enusiov
L tiig TpoyLds.

Epyo tob Papovg ohpatos W=B:-h {§ W=m-.g.h :
e e e s i B s s O L — R ——

69. "Evépyela

"Otav Eva odpa &yer Ty ixavdtyra vd mapdyer foyo, MERE BT TO aduu
abt6é mepuikheist Evépyma. TH g dxpn évog fddopatoc and yaluPe ™
atepe@voupe Etot, ®ote 10 Ehaope va elvat opilovrio. Théloviag Eluppd
TPOg 1h KGtw T £Ae00epn dxpn 1o Ehdoputos 100 npokahobpe pid Ela-
Otk nepopdpeacn kal otv Ehedbepn dxpn tou atnpilovpe Eva pikpd
OOpa (m.y. Eva képpa). "Av agijooupe £revlepo 16 Elacpa, 10 cOpn fKoQEV-
Soviletar mpos t¢ mave kal @Tivel of Oplopévo tyoc. "Qote 16 TUPUpHOp-
Popévo Elatiplo £xer THY IkavotnTe v mapdyet Epyo, dniadi nepikisicy
Evdoyera. AUTI TpoEpyeTal Grd Tijr flaoTua] mavapdogmay Tob Ehutnpiou
Kol dvopdletar duvapuikyy évipyeio Ehaotikétntas. TO ovomelpopivo tha-
THP1o oD poroyiod mepikielet Suvapiki) Evépyein ElusTikGTnTUg, TOU TlYd-
Olyd petatpinetal of Epyo, anapaitnto yid TV Kivijon tol wyaviopod.

"Eve odpu A fpicketar of {yog h mave and v imedveie 1ol £8d-
Poug (o%. 64). Tote 16 odue alTd propel Vi ano-
dhoet Epyo, yiati, dv 16 aproovps thetlepo va
Téaet, propel vi aveBacet Eva dAho obua. "Otav
Spog 10 odpa A fploketal othv Emeavela Tig
[iig, 8év uropel va anodmoel Epyo. “H évigpea,
Tov mepikieiel 10 odpo A, 6tav Bpioketat ynio-
Tepw ano Ty Emtgaveile Tijg g, dpeiletat oy
fagityra vui dvopaletar Suvapiki Evépyeia Pupi-
mrag. "Qote yevika propoipe vi Tolpe 61 :

yewr noo ¥xer Eva odpa tiotiag tiig Odoeag
tov ij tijg KutuotaoEwg nod Ppicketal.

l Avvapki) évipyere (Es) ovopaletan 1) Evip-

"Eva xwvoduevo abua Exel Ty ikavotnte va . L
Tapayer Epyo, dnhady kheivel péca ToU dvépyeia.  y, g4 T o NG
"Etou 6 dvepoc (kivolpevog Gépug) Kivel Gvepd- ExEL Buvapukn Evipyeia,
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noko 1 iotiopdpo okapoc, T6 PAfine Grhov propet vi TPUTNGEL I cuvida
kA "H Evépyein mob mepikisiet kabe Kivolpevo copc OVOpGieTal KIvnTIKi
Evipyswa. "Qaorte :

E Kuwnueh Evépyewn (E,.) ovopaleran ) Evépysia moo ixel Eva oopu ELar-
tiug tfig KIvijoE®g Tov.

Oi rupanave 800 popeég Evepyeiag, Snhadn i duvauky kol 1 KIVOTIKY
evépyeta, ovopdbovral pyyaviki Evépyera. Devikd 1 EVEPYELL EVOC GONUTOS
neTpiétar pe 16 Epyo, mol nupayst aitod 10 odpe. "Qote

"Evipyaia (E) £vog odpatog dvopaletar 10 ipyo nod avtd 16 chpo pro-
pel va arnoddoel.

H pnyaviky ivipyaie (E,,,) Eugavileta pé dbo popeés, G duvapki
Kai O¢ KTk évépyaia.

Mopdéc Evépyerag. "Extog amd 1] uyyavixi] évégyewa imdpyovy kai Ghheg
noppis evepyerag. Td Oeppd Gépue, mov tupdyoviu and ™y xadon tig Pev-
Civng peoo ot1ov Kivntipe tob ubToKIvATOL, ggouv v (kavotntu vé nopd-
youv Epyo, tEmtiug Thig Oeppotntag mo mepikielovy, Kol U abtd Aépe Ot
abTd 16 Gépla mepikAsiony Oeouix] évéoyeta. Ol Expnrticés kal of kaboueg
Uheg mepikheiowy yyuix) dvéoyewa, "0 poptioptvog TUKVOTNG Kal 10 RAekTpL-
KO pebpa nepikheiovy jiexrow] dvévyera, To pig Kai diheg aOputeg AxTIVO-
Bokies petapépouy 1jiexToopayvytin) Evéoyewa. O1 mupijveg Opiopévoy 4To-
HOV TEPIKAEIOLY Tvonx] véoyeta. "Qarte :

l ‘H iévéipyewn pag épgaviletar pé Sragopeg popoig (pnyavii], Oeppiki,
AMPERR, AEKTPIKT, TheKTpOpayVITIKT], TUPNVIKT]).

70. Mérpnon Tiig Suvapkiig évépyeiag

"Eve o®pa A Exer Bapog B=m - g xui Ppioketar o8 Oyog h mave anod
Ty mgdvele Thg IMic. Of Staotdoeig Tob cmpaTog Bewpodvrul dofpavteg
OFETIKG PE 16 Uyog h. T va petagpeplel 10 adpe A 616 Uwog h, damanjlin=e
éoyo too pé W=B-h. I’ bt 1) O¢on 16 odpo A Exer dvvauier] dvéoyea.
To odpa A, 6tav 10 dpioovpe Ehellepo, mégTer pé v énidpaon Tob Pd-
poug TOU—I; “Av 6év Dmapyovv tpifié, T6 deog_g 10U OOHUTOS Tapdyet
&oyo W = B - h. "Qotg, 6tav 10 cdpe A Ppioksto o16 Uyog h, £xet duvapikn
evépyewe By =B - h, dnhudi 6oo elvar 16 Epyo, mol damaviilinxe, Y14 vi
Hetageplel 16 copa A oté Syog h. To Epyo adtod ATOTAMENTRE PECO. GTH
obpa A pé ™ popen Suvapikfic Evépyelac. "Qote :
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‘Eva odpa, rob Ppicketmr oi yog h mave and Eva opiovio Eninedo,
Exer EEartiag tiig ﬂupun]tug Suvapkn Evipyaur (Eg,) Ton pé to Epyo,

nov mapaysr 0 fapog (B) 1ol oGpatog Kat@ tv £hedlepn nthoen tov
ano iy apyiki 0fom tov @g 16 Depodpevo OpiovTio Eminedo.

SUVUHLKET w:pfs o (Buputnrug) meB h=4j) Edn_m g-h
L, :

Ma va smpnrov0ed (i} vi oupmiestel) Evo omelpoedés Eratiplo KoTd
Al, pénet vi damavylei Eoyo. ALTO TO Epyo anoteueteTar PECY 61O TUpu-
HOpPOOPEVD ERATPLO PE TH HOPON) dureyuiis Svéoyeras. "AnodeikvieTal 611 :

"Eva oneipoeldic dhatipo, tmriag tiig Ehaotikilg TOPAPOPPOOEDG TOV,
Exer duvapikn Evepyera :

Suvapuki évepyewn (EhaoTikOTNTOCL) Esu= —7- k- (AD?

EoTenEnre e

6mou k sivar pia otudepi 1o Eratnplov.

Hopadeiypata. 1) Tope Exst patu m =4 kgr kui Ppicketar ot Uyog
h=2.5m. “Av Aapoups g = 10 m/sec?, 10T& 10 odpa ExEL duvapk evepyeta:

Egqe=m-g-h=4kgr- IO—;% .25m kot Esw= 100 Joule
sec*

2) Zreipoetdis EAUTpLo fmpnkivetal kota Al=3cm. "Av 1 otabepf
o0 ghatnpiov lvat k = 5109 N/m, 1018 10 ELUTIPLO E7EL SUVAILKN EvEpyeLn:

1 I

N : =
Erive 51 k- (Al)E= i 5z 103 =" (0,03m)?  kai  Esw=2,25Joule

71. Mérpnon Tijg KivnTikijg EvépyElag

"Eva odpa Exet pale m kai apyiler va kivettal yopig TpLPiég pé Ty éni-
- -

Spucn g otadepic Suvapswg F, moo npocdivel 610 odua EmTayuven v.
“Av 16 shpe kivn0el &ni Epovo t, TOTE 10 GOUL amokTd TAXLTNTE L=y -t

Kai Stgvoet duotnua s = % ¢+ 12 X1 Suapkels o0 xpovou t i duvapn F

Tagdyee Loyo

1 5 1 - 1
W=F,S=(]T].-Y).(_2_Y.t—)=—§-rn-(’Y.t)z bl W=_2_m.uz
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AUTO TO EpYo amoTaueieTar PEGH GTO KIVOUREVO G@MUG HE TH HOPPT) i~
wyTixijs Evépyetag. "QoTe

H wwvnukn évépyew (E,,,) £vog odpartoeg, nov petagipetar, icobrar pé
16 furywvopevo tijg pafag (m) tob chpatog £ni t6 tetpaywve Tijg Tayd-
rag (v).

e ——

|
L Ktk évipyeie  Eyy=— m - u?

b LEME S LRI TS S|

Mapaderypa. Biijpe o6miov Exel pale m= 20 gr xai &epevyel ano v
Kavn 100 6mhou pé tuyutnTe u = 600 m/sec. TO PARpa Exet KivnTiR EvEépyeia:

2

R e (eooi)' xal  Eyy= 3600 Joule
2 2 sec

72. MeraTponég Tijg punyavixfig Evépyetag

Mid Ehaotikl] ogaipa and yaivpo v agivoupe arnd Gwog H va méoel
mave of pid thaxae anod yaivfe, mov elvat kel adth Eleotik. Mupatnpolpe
Ot ) opaipa dvanndic kai avePaiver mepitov o166 810 Gyog (oy. 65). i
Oéon A M opaipa Exer povo dvvaps) évépyeia Esy=m-g- H. 'H oguaipa,
Stav gracer ot 0éon I, Exel anoxktioet taximte v= Y 2g - H. I’ adt)
™ Ofon f| opaipa Exer povo xumTia) dvépyeta, mob eival Ton pé :

E,m,=—]2—m-u2 NMUEL =mitig~H
“Qorte N KIVITIKN EVEpYELD THS opaipug eivar Ton pE TNV dpylkn duva- .
HIKT EvEpyeld Tng, dnhadn katd Ty ntdon tig oeaipug 6An A Suvepiki
EVEPYELL TNG peTaTpdmy e OF KIVITIKY) £-
A, vepyela. € pud évdrapeon 0éon B ) opal-

f b pu Exel duvopikn EvEpyela :
h, Espw=m-g-h,
£xel Opog kol KivnTiky évépyela !
H {3‘ ------- 1 g
Exv=—=—m-vi=—m-(2g -h,)
2 2
h; i, Eqw=m:g-h

IRt Ly.65. Mctatpomig THg unyuvikig
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"Epyo kal Evépyela 89
“H i) pnyavea) évéoyewa (Eq), mob Exe 1| ogaipa, glvar fon pé 16

iBporopa tiig Suvaptkils kai TG KivnTiKig tvépyelag, dnhadn slvai:

Eol=Eﬁuv+ Emv=m'g'(h1+h2) kai Eok=m'g'H

“Qote | OMKT pnyaviki evépyela tig ogaipag elvay Ton pé v doyea]
Suvayukr Evépyeta, mov elxe | opaipa ot Béon A.

'ARO T6 TEPUTAVE KATEARYOVPE OTO GUUREPacHE BTt i duvapikn Evép-
Yelo petarpéneTar OE KVNTIKN EVEPYELL. 'Avtiotpoga, Otav | opaipe éx-
OpevBovilETal KaTaKOpUQE TPOg T Tave, M KIVITIKT EVEPYELR weTaTpémeTal
ot Suvapikh évépyel. Fevika Ppiokovpe ot

‘H Suvepki kol f wivnrued Evépyeia £vog oapatos propodv va pete-
tpérovian 1) pué oty Ehiy, 1 ohkn Gpog pnyavixi Evipysia tod o®-
patog (dnhradi o Gbporope tiig Svvapikils kai tfig wwnuikiig ivép-
yewag) Srarnpeitar otabepi.

To mopanive cvpnépacpe ioy0eL, Stav 6év oupPaiverl petatponty pn-
Aevikfic Evépyelag of GALT HopON EvEPYELOG.

Ttov rapaxdato tiveke divoval vid nupaderypa of Tipég Tiig GuvaKTig
kel tiic kwnTikfig dvépyelag Evog ohpatog, mov Exet pale m= 10 gr Kai
négrer and Uyog h= 80 m éni xpovo t= 4 sec, Tpape g= 10 m/sec®.

1 S h Eéw v Emv ; Epnx
sec m m Joule m/sec Joule Joule
0 0 80 8 0 0 8

1 5 15 1.5 10 0,5 8

2 20 60 6 20 2 8

3 45 35 3.8 30 4,5 8

4 80 0 0 40 8 8

73. *Apx Tijg Srampfiocwg g Evépyeiag

"Otay $EeTalovpe T S14(pOPE PNYOVIKG QUIVONEVD, SLamoTOVOUpE YE-
Vikd 8t1, Gv Sév Omapyovv TpLBEs, ¥ pnyaven] évépyewa TOD chpatog (8-
Audny 16 &(-]pmo‘ua Esw + Exw) dtarnoeitar oralepy. "Av rownov Epguvilerar
Kivnmikf évépyela, adto yiverat o Bapog tiic duvapikiic Evépyelag Kai avri-
oTpopa. ADTH TO YEVIKO CUUTEPUOUC anotehel v apyf tijg SutnpioLeg
g pyyavikiig Evépysiag, mod Sratumovetal Gg EETS ¢

Suvapuiig Evépyeiag of Kyl dvipyela kai avtictpoga, 1| pnyavikn

| L Eva povoptvo GOGTINE, 610 omofo ouppaivovv pove petatponis tilg
Evépyewa toll ovoTipatog Swatnpeitar otabepi.
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Té povapéve suotnpa, 016 drolo §év mupuTnpoivial ATOAEIES Py U~
vikfic dvépyelug, eivar i8avikh nepintoon. Lyedov mavrote Eva HEPOG TG
Unyavikiic évépyewns 10 Gnoppopodyv oi tpifes. ALTH Opwg 1y Evépyeln o8
yaverar, GAAG petatpémsTal Kuplog oé feppdtyTa, mov sivar KU abtn jud
HopeT Evépyslag. Ié GAAEg TAAL MEPLTTHOOELS ot Oéon tijg Evépyewag, mov
QuIvOpEVIKG LaveTal, Eppavifovtal dhleg HOPPEG Evépysiac, .. NABKTPIKT,
YNULKR, QoTeEWH BvEpyela k.h. Zé Sha 1 @uivopeve ol gupfaivouy o)
®uon Staniotdvoups THY 181 vopotéield, nov loyletl Y1 6ha T¢ Ppuivopeva
i Mnyxavixiis. “Etol katadfiyoupe o16 ax6hovbo YEVIKOTUTO GUUTEPU-
ope, Tov arotehel v dpyi Tiic Swatnpiioews tiig Evipyelug :

tponég tiig Evépyeiag and wd of dhin popon, Lopic Opng va petafaihe-

Oi Sagpopeg petaforés mod ovppaivovy oti Mooy dpeilovtal of peto-
I tau 1 6l Evépyera.

*H Swatipnon ijs véoyeias droterel T Pdon tiig Puoikiig, dnwg i dia-
mpnon tijc pdlag dmotelel Tl Pdon Tig Xnueiag. "H dapyn tig Satnpn-
cemg The Evépyelag pig EmPaller v dextodue Ot i Evépyewn elvatl gva
puotk6 péyedog dpdapro, nog elvat kal fj GAn. "Exopéves propodue vi Sia-
Tund@ooupe 6 cupnépacpa Gt Td dpbapta cvotatixd Tob Lipravog glval
7 UAn kal 7 évéoyewa.

LtV kaOnpepvi tpakn, moAhég @opis, Emdidrovpe v petatpéyoupe
e popen Evépysiag of GAAN popen Ll va EEumn petficovpe SLagopeg npa-
Krikéc pag dvayxes. “H petatponi abt yivetan ouvibag pé Siagopeg ovvle-
teg pnyavéc. Abtég dnotedobvrar and dmhég punyavee, dnwg elvar of poyhoi,
ol tpoyahies, té Papodika KTA.

Té k60 amhy pnyavi daravobpe pnyxavikd Epyo yid vé ndpovpe mait
pnyavikd Tov othv 1pagn navra elvat pikpotepo dnd 16 Sanavouevo. TALAG
koi otic obvdeteg pnyavég f| Evepyera mob mEpvoupe elvar mavta pikpdtepn
and Exeivn ol KotuvaAdoapE.

‘Eqaguoyr. Mié cvvnbiopévn Eeappoyh tig Swwtnpnoewg tig Evép-
yewag Exovpe 016 bdponhextpikd Epyootdoia. ‘H duvapki évépyeia 700
Exel 16 VEPO, KATE THY TTOCTN TOL UETOTPENETAL OF KIvnTIKY) &vépyela ToD
vepod. Avti petadidetar otdv b3pooTpofiro (tovppriva), TOL ANMOKTA KL
adtéc kivntikh Evépyera. Téhog adth 1) Evépyela péoa ot yevviTpla peta-
tpénetal of RAEKTPIKT EvEpyera., T SLapreia Speg abtdv v Sradoyikdyv
petatpondy Tiig Evépyetag Eva pEpog and Thv apyiki Suvapkn Evépyela Tob
vepoD petatpénetal kupiong of Beppotnta.

MPOBAHMATA

61. “Eva kipotio Exet pala m = 80 kgr xai perapépetar and Evav Epydtn of Gro-
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“Epyo xal Evépyeia 9l

kn, oo Ppioketarh = 12 m yniotepa and 1o Spopo. Moo Epyo kataPailer 6 &pydrng
YU abTh T petaeopd s g — 10 m/sect.

62. 'Eguppoovrog o Eva odpa otabspn Oploviia divaun F = 50 N HETUKLVODHE
T0 GiHu mave of op1iovrio éninedo karda s = 4 m. [Mooo &pyo mapayet 1 dtvapn ; Of
PPES rupudeimovral. TAv i Stevbuvon THC Suvapcos oynpetiler yovia o = 30°, nooo
elvar tote w6 Epyo i Suvapewg ;

63. "Evu o@pa Exer pala m = 4 kgr kal pé ty Exidpaon opovriag Suvapewe F
deviel mivo of opibovrio Eninedo diaotnua.s = 15 m pé dmrdyuvan v = 0,05 m/sect.
Mooo Epyo mupayen ) ovapn F ;

64. "Eva witokivnto wkiveltar of opifdviia 080 pé tuxitnra v —= 72 km/h. "Otav
OLuKonE N kettovpria tig punyaviic tov, otapatd Encita and xpdvo t == 20 sec. "Av 16
udtoxivnto Eyer pafa m = 1500 kgr, va Ppedel 10 Epyo T tpIffic. g = 10 m/sect,

65. "Eva Bifipa fxet pala m = 10 gr kai EKoQeviovifetat pé apyien taxdTnTa v, =
= 800 m/sec. Moon sivat N Kvntikn &vépyeld tou ; L€ nooo Byog (h) nave ard ty Enpa-
Vel Tob E8dpoug 1) (Bla palo 0d elye Suvapuen dvipyeta Tom pé TV Kivntikn Evépyela Tob
PAinarog ; g = 10 m/sec.

66. "Evag dpefarng Exer palo m = 70 kgr xai otn Swapkewe xpovou t = 8 h dve-
Baiver of Oyog h == 2000 m. Iooo Epyo mupdyel kati deutepdrento ; g = 10 m/sec?,

_ 67. "Eva adpa, moo Exe pafa m = 1 kgr, fddietar katuképueu mpog o Edugos dnd
UWog h = 347 m pé apyikn taxotnta v, = 7 m/sec. Té adpa, drav Qraost oro Edupoc,
tloywpel péow o abtd kati s = 65 em. [Moon elvar katd peso Gpo N dvticteon F tob
Edgoug ;

68. ‘O gwinvac mupoPorov Exer pikog s = 0,80 m Kai Ekopevdovilel pé taxiTnra
Us = 420 m/sec PAfjpa, ol Exet pale m = 4 kgr. "Av dextoiue &t f) Sivapn F, tol kivel
0 fifipa ko ot cwknva, elvat aralepn, va droloyiostel 1 dbvapn F kai 6 xpovoc 1
g Kivioewg tob hhl‘]uam; péou oTO awinva.

69. "Eva aidnpodpoputkd Synpa Exct pala m = 27-10° kgr kai xiveltm pé TaxLTTY
'f = 7 m/sec, Toon elvar 1 KivnTikn &vipyetd tou ; Moon yivetar adth, dv Surhuciuote
"1 TOTNTE Tou Kai moon Sivaun F rpénet va EvepyNoet otd Synua, 1id vi Suthaoiactel
N Txbtntd tou of pdvo t = 4 min.

¥ 70. Mud pnyavh Exel ioxd P = 5§ CV kai épyaleran &ni xp6vo t = 1 h 40 min. Méoo
EPY0 rupdyer o Joule xai kihoBatapia (kWh) ;

7L O xivnipec deporhavou dvanriooer ioxd P = 1000 CV. "Ovuv t6 deporhivo
TETA Spiovni g otabepn taxbTnta v, 1§ avtiotaon 100 aépa elvar Faye — 5000 N. TToon
tlvay 7 Tuxitnta tod depomhdavov ; Lé n6G0 xpdvo O Geporhavo BG Siutpita opilovria
Gndotacn s — 100 km ;

72 “Evag dpefiarng Exer pata m = 80 kgr xai of xpovo t = 1,5 h dveBaiver xuta
h = 800 m WnAotepa amé 10 onuelo mov Eexivnoe. IMdon elvun xuta uéoo Spo 7 {oyig
oL dvanthoor & dpeifarne of kikoPar (kW) kai of innovg (CV); g = 10 m/sect,

73, ¢ i Harontoon to vepd mégter and Gyog h = B0 m xai dveykaler Evav hdpo-
ITPOBiko (tovppmiva) v orpégetar. ‘H deiliun ioxls mov pig divel & otpofirog elvai
Puger = 10000 CV xai Urofétoupe Gt By Urapyovy anmiiies Evépyeias. Tloon pala ve
POb néprer ord otpoPiho katd hemtd s g = 10 m/sect.
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74, “Eva avtoxivnto péE pala m = 1000 kgr xiveitar of oplLoviia GO0 pE TaxLINTU
v = 72 km/h. 'O cvviekeotig tpifiig elvar n = 0,02 kal © Gvrictaon Tob Aépa elvan

Fuve — 100 N, Ioon loyx0 o xihofar (kW) xai o& inroug (CV) dvantioott O KLynThpus 5
g = 10 m/sec®.

78, “Eva abtokivato avantuooel loxw P = 6 CV Kkoi xiveital ue otafepn TayvINTU
U = 18 km/h g opi{ovTie 680, ‘0 suvreheatng TP elvar n = 0,2. TNogo Papog Exel 1o
abrokiviro ; g = 10 m/sec’.

74. TuvrteheoTig GmoddoEwg i pnxaviis

T& Bheg yevikG Tig unyavég damavarot g popen EVEPYELLS, Y v
néapovpe wa Ghin il Hopen gvépyelag (my. oTOV TIAEKTPOKIVITIPL
Somavitol TAEKTpIKT EVEPYELD, Y16 vl TEPOVHE GEEALUT PNYAVIKT EVEp-
yewo) AAMG, Stav AELTOUPYED {16 PMEavi, TAVIOTE GVaTTOGGOVTLL arrLoTd-
oelg, ol Amoppopoty évéoyera, xoi YU abtod | GpEkpn EvEpYEL TGVTOTE
glvar purgdrepn Gnd ) Sumavipevn EVEPYELD. “O\eg hotmov of UNLOVEG
kotopBhvouy vd PETQTPETOVY OF GEEMPT) EVEPYELD pdVO fva pépos Gmo T
SamavOUEVT] EVEPYELL.

g *Qvopiletar cuVTERESTHG anodoocwg (n) i pnyxevilg 6 Loyog tfig heé-
rapng ioydog (Puen) mod naipvoups npog T sonavapevn o0 (Paur)-

. - . d‘-) ')\' i l: e 7 | : i;u)l l-. : 'i
GUVTELEDTNG GTod0oEwg = Sunzzd)l:a'lrl:?ciﬁg n= o l

Po’u n

‘O guVtehEoTiG (NOSOCEWS TMAVTOTE glvar puxpdTeoos and T povada
(n << 1), yrati 8év OTApYE! pNYeVR, OV Vi Acitovpyel Zopig AVTIOTACELS. ‘O
GUVTEAEGTIG GmodboEms EKEPalETaL ouviBog Eéni toig Ekatd (%) “Av T
ot Evav avepiotipa elvol Puen = 170 W xai Py = 200 W, 10TE O OUVIE-
AeoThG Grodocewg ToD avepotnpa elvol:
Plane = ETOIW :
= ——— = ———— 0,8 — 1)
=g 500 W 50 doaan=83%
Abtd onpeiver 6Tt povo T 859, Tiic SumavOPEVIS {oybog petatpé-
novtal of Geihpun loyx, v ta dihe 159, elval dndAetes.

MPOBAHMATA
76. Lé pid DSPOMAEKTPLKT EykutdoTaon 1O Vepod népreL Gro Oyog h = 50m. 'H
GPEAMPT HNXAVIKT loyog tob atpofilov elvar Parpop == 10000 CV kai O oUVIEAESTAG
anodoocwg elvar n = 0,8. a) Méon elva 7 iox0g (Pusar) tfjg UOUTOMTACENG | B) Iooog
Sykog vepold MEQTEL ot0 oTpbpiro xatd devteporento ; (1 m? vepo Exet page 10° ker).

Wneptomotr|Onke amé To lvotirouto EknmaiSeutikng MoNmkrig



TovBeon TGOV Kivijoewy 93

¥) "Av 7 yevwitpre petatpéner of Nhektpikn {oxd ta 0.9 g loxiog tod arpofilov, rdon
elvar 7y apéhaun nhextpiey Loxig (Paa); 8) [ocog elval 6 cuvteieotis Gnodéotwg (now)
YUd SAn v UdponAekTpikn Eykatdotaan ; g = 10 m/sect

Z0vOeon TAOV KIVIIOEWV

75. "Apyxf Tiig avegaptnoiag TOV KIVAGEWY

"Otav of fva abpo Evepyolv TaUTOZPOVE 300 1) TEPIEGOTEPL KIVNTIKA
aitio, tote 16 odpe EkTehel wd xivnon, mol eival cinoraudvy kivion kol
rpoKUNTEL Ao Tic Blaitepag KIVAGELS, TOU Enpene v Extedécel 10 odpa. Ti
melpapata Seiyvouy OTL 1] i ouvioToon Kivion 0y famosdle Tic dhhec
SuVioTdoEs KIVAGELS. AV Pplokdpacte péca of Paydvi odnpodpopov kai
dpfioovpe Eva odpa (r.y. Eva képua) va téoel thedBepa kovra of vijpa Thg
oTadung, Tupatnpodue 6T TO OMUL TEQTEL KATUKOPLOE, glte 10 Puyovt Npe-
WEt, eite £yt 0B0Ypappn Oualy xivnan. "Qaote i kivnon tob Payoviol dév
tmnpealer Ty idaitepn kivnon, mod Extelel 10 odpa Emtiag tod Bapovg
to0. TO paivopevo adtd elvar ovvénew tig apyfis te aveiapnoiag tdOV
Kivjoeov, moh Statvmovetar o £EfS :

E Té arotéleopa mob Emigépet of Eva adpa 1) dpaon mag dvvapcws elvan
aveEaptnto amd TV KIVITIKT KeTaoTaon 100 cORatog.

76. TGvOeom 500 £080YPAPPWY KIVATEWY

“Eve depomhavo Exterel s0B0Ypappn Opakn xivnon pé taximro v,
kel pé S1ebbuvon tqv AT (oy. 66). "AAAG Tavtdygova & Gvepog tapucipel 16
deporiavo pé otabepy) TaxdTNTO L KATd
T S1evBuven AB. “Etot 16 depomidvo a-
vaykaleton v éktehécel Tavrdyoova B00
0By pappes OPaAEG KIVIOELS. ZUHQOVE
HE THY apyh Tiig dvebaptnoiag T@V KIVN-
Oewv 1O GepomAGvo UEco Of OplopEvo
%pdvo t (m.x. péou ot 3 sec) 0 praoer of
Exkeivny v Ogom, mol Bd E@Tave. dv EKTe-
Lobog abtég tig Svo Kivnoslg SLodoyiKd.
"Etou Enetta amd gpovo t 10 depomhavo
Ptaver ot6 onpeio A, Tob elvat 1 TETAPTN
KopueR tob mapaiinidypappov, mo O- T 66, oo 800 shBYTaRNIDY
piovv of 8to dopor AT kai AB. OUEAGV KLVI|TEDY.
Td nopandve ioybovy kai Gtav ol
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8Yo cvviotdosg kivioelg Sév elvat ebBOYpappes dpalic Kivnoes. "Etol xa-
Tadfyoupe atd dkdiovfo yevikd cuunépacua :

“Av Eva o@po Extelel tavtoypova Svo eD0OYpappeg Kivijoeig, tote 1) Béon
E tov of kGBe oTiypd elvar 1 téraptn kopuei] Tod naparinloypappon, noo
ﬁ opilouv oi 800 Spopor TV cuvicTWEdY KivijoEwy.

Z16 napoandve Tepdderypa tod deponidvov of dvo CUVIOTDOEG KIVI|GELG
elvar e0BOYpappes dualés kol té Susthpata, mob Staviovral ot Sidpkela
tob ypovou t, elvar AB=v; -t kai Al = v, -t Ta Swwotiuate adta Eyouv
navrote Loyo otabepd, mov elval Toog pé
10 Adyo @V tayvtitwv. Moévo o’ alth
Vv mepintwon N tpoyid il cuvioTapé-
vig kwnoewg elval edfela ypauu, (\
dlaydvio; AA tod mapoAinidypappov
ABTA). "Av ol 0o ovviothoeg e000Ypap-
Heg KWioelg dév elvar duadéc, tHte 1) 1po
K1a Tiig cuvmtauévnq Kivijoewg elvat xau- Zy. 67. 'H cuviotapévn xivion elvat
qodn yeapur), mo0 1| popen g EEaptitar e0OLYPOPUT i KapmUAOYPURUT.
ano 16 eldog tdv Vo cuvicTwodv Kivicewv (oy. 7). Td v taydnte Kol
T Emitayuvan Tiig ouviatapévng Kivioeng loybel Yevikd 6 akohovBog vduog:

3 Pt k
‘H taydtnra (v) i 1 Emeayoven (y) tiig oovietapévig Kivijoeng eivan
+ —’ 2 -
of kabe oriypn] lon pé th ocuvietapévy @V tayutitov (v, vy) i 1OV
- —>

tmrayoveeov (v, 1,) 1OV CUVIGTOEHV KWVijoEwy.

N e EF s
V=04 U, Ye=t1al=Ya
MPOBAHMATA*

77. "Eva motapdriolo xiveltal mave otod Eova £vog motapod. “Otav t6 nholo dve-
Baiver, 1 Tayvrnta tob mholov oxetika pé v 6x0n eivar v, = 2 m/sec, &vid, dtav xote-
Baiver, i taxdTnTd Tou elvar v, = 6 m/sec. Na Bpedet 1 S1kn 1o TaxvTNTE TOD mAoiov
(v,) kei i Tayornro (vy) 100 vepob tob motapob.

78. "Evo Geponhavo mov Kiveltur Grd @ Gvetoiikd mpdg T dutika Sraviet e00-
Tpuppe drdotaon s = A0 km kai Euvayupile atiy Ggetnpia tov. "H taxintd Tou oxe-
TIkd pé tov dkivnro dépa civar vy = 50 mfsec. TI6oo xpdvo yperdletan t6 Gepomhivo
YU avt) 1 Sredpoun otic EEfc MEPIMTMOELS : 1) Grav Bév Omapyer dvepog xal B) Grav
nvéer otabepos Sutikdg Gvepoc moh Exel raxvtnta U, = 20 m/sec.

79. Mé Eva mepiotpopo pixvovps xataxopLee mpoc té mave Eva PAfipa mol Exeu

* Ta npofripata avra 6a Aubobv pé Paon thv &pxh tic avefaprnotag thv Kiviioeev
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ApyIkA TaxdTnTa vy = 500 m/sec. 1) MMoso xpovo drapkel 1 dvodog tod Biipatog ; 2) $é
nogo Gyog 8¢ gracer 16 PAfina ; g = 10 m/sece.

B0. ME moon dapyikn TuxLTNTU v, IPEREL VA MYTED KOTakOpLY mPOS T TAve Eva
BAna, yid va Ppracel of Gyog h = 4500 m ; ¢ noco %povo 1o Bifjpa nEQTovrag Elevdepa
B Siatpiter 1o Byoc h ; g = 10 m/sect,

81. "And v tapatoa uiag oikodopfic, nov Exel Gyoc h = 45 m, PLLVOUPE pid pikpn
TETpU pE @pxikh 6pitoviia TaxvtnTe v, = 20 m/sec. 1) [aco xpovo Srapkel i Katuxdpugn
Ttion g métpuc ; 2) TMoco xpovo B kiveltan oploviie ) nétpa : 3) Noéoco duaotnua
Sutpéyer opilovia N métpa; g = 10 m/sect.

82 “Evu depomlavo kiveital HE otaleph) taxOTnT v, = 40 m/sec xui of otalepo
Gyog h = 4500 m. Kanoia oTIYHn T0 depomhavo Bpioketat of Eva onueio A tic katuko-
PUpoL mov mEPVEEL Grd T6 anueio I tob €8dgoug. "Exeivn 1 otiypm 1o asponhavo dgin-
VEL ELeV0EpN va méoen pud Popfa, 1 droia oraver of Eva onpeio A tob dpildvion Edagoug.
N Bpedet 7 anootacn tob onueiov A anod ™Y Ketaxopupo AT, g = 10 m/sec?,

"Opun
71. ‘Opiopés Tiig dppig

L& modka @uivopeva dupuviletal Bva KavoOpto puaikd péyedoc, mou
Ovopatetal dpﬁ:}?(cx 68) kai opilerar dg £&Rg

‘Oppi Ohtkod onueiov, mod Exer palo m kai kiveitar né tuxbtqm?.bvo-

pateron 16 iivuop.afl}, mol Epappéletar 616 Hhikd anpelo, Exevopéa kai

i
Popa t6 gopia xai i popd tiig taybtnrag (v) Kai pétpo (J) ico RE 6 7=
vopeve tijg patag (m) éni 16 pétpo tiijg tayvTntag (v).

Ll — e fiag
Opun OAikob onueiov J=m-v pétpo J=m-.o

Moviba dopijc. "Ano Ty rapandvo tEiowon dpropod Tijg opuiicJ=m v
Bpickoupe 611 uovdda dpuic elval :

: m : cm
G100 o : Bifiiiny ’ (6 £ s’y
cuotnua SI I kgr o ot0 ovotnua CGS 1 gr =

‘Oouij oreoeod adparog. "Otav Eva oTeped odpa Exel petagooun) xivy-

J
a il =

2 smy

u

—
2y. 68. To dvuopa tig opuiig J Exel tov 1610 Yopéa
—
xei v (S gopd pé 16 dvoopa tig TaxiTntag v,
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on, 1618 Gha Td DAkd onpela Tov Eyouv of kaBe oTLYpn THY 8o TayvTNTY

—
v kai énopévag 1) 6ppn 1ob otepeod oopatog elval:
J=mp+ my+ ...+ mu=(mg+ my+ ... +m)-v i \ J=m u—\

&mov m glvat i pale Tob obpatog.

78. Népog peraoliis Tiig dppfig
“Eva oteped odpa Exel pale m kol Extehel petagopikn kivnon pé v
—

tnidpacn pdg oradepic Suvapewg F. Ztig ypovikég otypéc ty kal ty 10
ol Exel avtiotolya TayhInTe vy Kai vy Kai oppn mu; kol mu,. "Qote ot
SiGpkera Tob ypovou At=t,—1, cuppatver perafolj Tijs douis (Al)ion pé

A)=J,—J;=mu, —mv, Ko Al=m - (U, —v)=m-Av
Lt Sdpkeia Tob ypovou At 16 odpa kwveltal pé émrdyovon :

Ly Ui & Av

TG AfE AL
R e Y o0 ey e )
At "
T6 ywvopevo F - At dvopaletal @nan T dvvdpews. "QoTe M tElomon
(1) Exppater 1oV drdrovbo vopo tilg petaforfic Tiig oppiis :

xal loyver 1| EElowon

"Otav Eva oteped odpa sxrehel petogopikil kivnen, 1 perafodrny tiig
I oppiic tob cdpatog loobtar pé v GOnon tijg duvapeas.

79. "Apxf Tiig Srampfioews Tig dpufis

Avo copata A xai B (oy. 69) Exovv avtictolyes patec my kol m, kal
apykd fpepotv (v=0). ‘Emopévag 1 opuf 100 kdbe ohpatog elvar fom
ué undév. Tra dvo obpata Sév gvepysl kapid dfwrepu] Stvaur, Snhadn 1o
shotpo THv §vo cwpdrav elval povuévo ovornua. “Ag brobécovpue 611
KGnola oTiypt 16 odpa A apyilet va tEaokel 016 o®pa B pud otabepn EAEN

F. Topoove pé v apxi tiic Spa-

oewg xal aviidpaoewg xal 10 abpa Sl Uz
B &tuokel 016 odpa A pid avtifetn
EAEn F. Abtég of 800 duvapetg slval A .ml F F 4*28

Sowreptrés dvvduets 0D GUOTTHOTOG
@V 8o cwpdrov. 'H dpopaia EAEN ¥y. 69. Ol Suvapeig F elvar avrierteg.
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By Sho copdtov avaykale t@ 500 copete va dpyicovy vi Kivobvtal pé
vtifetn gopa xai Ensita and xpdvo t t@ ohputa A kai B Eyouv AnoKTNoEL
iviioTorye TaydTnTe vy Kol — Uy (t6 apvnTikd onpelo dpeiketol oTiY avti-
et opd THG TaYLTNTEG V). 16 téh0g TOD ApOVOL T TO kaféve and avtd
LG ohpata Exel Oppi

wokpe A: F-t=m -y tdodpe B:  F-t=—m,- U,

‘Apu m, - Uy =—My Uy kai my - vy 4 my -0y =0 l (1)
Mupotnpobpe 8Tt 010 TEROG T0D ypovoL t 1o GOporopa TOV dppdv TV
b0 copdtov elvar oo ué undér, 6oo akpipdg fitav kol oThy apyf tob
¥povou t. ‘H &fiowon (1) elvat cuvénsla The drkorovng apxiis tiig Sty
Plocag tilg oppils ©
H ol dppiy £vog povepévov suatipatog paldv datnpeital otafepi]
i (xara dietbovon, eoph xai pétpo), frav otd choTnpa avto dEv Emdpolv
tEmrepukds SUVApPELS.

80. "Edappoyég Tig Sratnpiiocws Tig Sppfis

1. “Orav Evo mupoPoro #cogevioviler 16 PATp, rapurnpodpe bt 10
ohpa tod TupoPOloV KIVEITAL avrtifeta pé T @opd, mob Exel o PATpa (o
70). Avti § dmoboybpnon oD rupoPorou dvopdletal dvdxpovan xai slval
ouvérela tiig apyiic TS sratnpioens ThHe Oppis. Té mopofodro Exer pala
m, kai o PAfjpe Exer pabe my. Ta aépra, Tob oxnpatiloviat and Thy @va-
Phetn tijc EkpnrTikig UANG, #tackobv dovopn kol oto PAfipa xai oto KA
otpo tob mupoPdlov. Of d0o avtéc Suvapets slvar avrifetes. T6 Prfjpa, dtav
tkopevioviletal pé taxbiTnTe Vg, £yl Opun myg - Vg . ‘Enopévag kai 16 mopo-
Boko dmoktd AvTideTn OpHY — My - Ur, GoTE V& loyber f Elowon:

mg"U[‘,‘i' m“-u,.=0

'Apu | TavTNTe avakpovoeng o0 nupoforov elvar:

Ty. 70. T6 dynpa mpoxwpel
avtibeta pé ™ Qopd AV
panparov.
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Zy. 71. 'O mbpavhog Excgevdoviler
Oepua dépra (K xabvouyo, O dEvydvo).

2. 'H apyn tfic Swwtnpicewng tfig dpuiic Exer onpaviky épappoyi
otolg KIVNTAPES, TOU Aéyovial xivgripes dvadpdoewms. "'H Aeittovpyia Toug
ampiletar oty £&ijg dpyn : "Ag Unobécoupe 611 ot dpiioviio éninedo pno-
pel va kiveltar 8ynpa, mob mdve tov Drdpyst TupoPoro (ay. 70). To mupo-
Poro éxogevioviler 16 mpdto PAfipa, mov Exel pale mp kai tayvTnTe v
Tote dhoxAnpo 16 Synpa, nob Exer pala my, Gpyiler va xveltar katd THY
avtifetn gopd pé Taydtnta :

mp
Mgy

Ugy = * Up

"Av Aoimov 16 mupoforo Exogevéoviler cuvexds PAfpata, toTE TO
Synpa 0d xiveltar dviibeta pé th @opa mov Exer N xivnon tdv PrAnpdatev.
Zmv mpagn metuyaivovpe vd Ekogevioviletar ouvexds pdla pé peydhn
TayuTnta, ypnoiponotdviag avti yia PAfpate i pdle tdv okl OGeppdv
Gepiwv, mod mpoépyovtal Grd TV Kadon xatdhinlov kadotpov DAK@OV.
Oi xivntijpeg avadpdceng ypnoponoodviar otols mupabrove xai otd
aeprwbolpeva deponiava (oyx. 71).

NMPOBAHMATA

83. "Eva abroxivnro Exer pafe m = 10° kgr xoi xiwveltal e0B80ypappe pé otadeph
taxltnte v = 8 m/sec, Méoa ot ypdvo t = 2 sec petaPdriel v tayxvtnTa Tou dnd Uy
ot v, = 18 m/sec. [Moon Sovaun (F) Evepyel otd adrokivnto ot Sapkeia 100 xpdvou t;

84. “Eva 6mho Exer pale mg, = 10 kgr xai éxogevBovilel pé rayitmra vg, = 800
m/sec PAfipa, rob Exel pdla mg, = 30 gr. Moen elvar 1 Taxita dvaxpovoeng Tod drnhou;

88, Mud pafa m = 3kgr kwveltar pé taxotnta v, = 6,5 m/sec. Lé pid otiyun
évepyel mave ¢ abt th pafe pa Sovaun F = 7,5 N ot éhattdver thv taxitnta of
vy = 1,5 m/sec. I[16co xpovo t Evépynoe 1) Sovapn F nave ot pala m ;

86. "Eva mupofolo Exer pala m, = 200 kgr xai pixver BAfipa mov Exer pala my =
= 1 kgr xai raxbtnta v, = 600 m/sec. 1) Na Bpebel 1§ taxvrnra v, dvaxpodoeng Tod mupo-
forov. 2)"Av otiv kivnon avaxpotoeng tod mupofdiou dvridpd uid orabept| Sovaun F =
= 1800 N, va Ppedel mooo xpodvo Siapkel fi kivnon tiig avaxpodoemg,

87,  “Eva mupoPbro Exer pafa m, = 200 kgr xoi pixver PAfjpa mov Exel pala my =
= 1,5 kgr kal dpxucn taxdTnta v, = 800 m/sec. 1) Na Bpebel ) taxitnta v, dvakpoboews
1ol nmupoPorov kai # xivnuixh évépyela E, tob mupoBoiov EEaitiag Thig dvakpovosns.
2) Na Bpefel i xuvnriki) évépyeia E, 1ol PAipatog kai 6 Aoyog Ey/E,.

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng MoNmikrig



Kukhiki} kivnon 99

KukAikn kivnon

81. "Opiopoi

“Evo, DAko onpeio M éxtelel kukhikn dpakq Kiviyen, Stav Sraypdger
KUKALKT] Tpoyia kel of loovs yodvovs Staviel iova rdfa (o%.72 ). ZtHv xL-
KALKT Opodi kivnon 6 xpovog T pdg ne-

M pLpopls ol Kivntol elvar arabepoc kai o-

vopdletar mepiodos. O ap1Buoe v rﬁbv.crrpo-
@V mou EkTelel 16 KIVITO oTh povada 1Lpo-
vou dvopdletar ovyrdryTa. ‘H nepiodog T
Kal i ovgvoTTa v ouvdtovial petaty TOUg
pé T oyxéon :
g

oguxvoTnte  v= T J

I,,,
| AP s

"Av glvar T = | sec, to1e elvat v= 1, &n-

Xy, 72, Kokhakd) Spakiy kivnon,  Aa80 1) ovxvetnta elvar fon pé 77 povdda

Té dvuope the taxbentag v v OVXPOTTAG, TOD ovopdalerar Hertz (x€pg,

tpantopevo The TpoxIEC. I Hz) § %bxdog xard devrepdlento (1 ¢/sec).
"Qo1E :

Aemto, dnhadl N ovxvotnra (v) tijg KUKALKTG Opaliig KIVi|oe®g, moh
Exer mepiodo (T) Ton pé 1 devreporento (1 see).

g Movada evyvérnrag elvar ©6 1 Hertz (1 Hz) KOKLOG Katd devtepo-

povada cuvyvotntes 1 Hz # 1c/sec = kai 1 Hz=1 sec!

[
1 sec |

MoAlanidoww tiig povadag Hertz eivar :
16 1 kilohertz (1 kHz) #§ 1 yihidkvkhog Kata devtepodento (1 ke/sec)
I kHz i 1 ke/sec=10°"Hz ¥ ¢/sec

16 | Megahertz (1 MHz) fj 1 peydkvklog katd Sevtepolento (1 Mc/sec)
1 MHz 1 1 Mefsec=10° Hz 1) c¢/sec

82. Tayimra otiv 6parf KukAiKi kivnon

“Evo 0haké onpelo M extehel duali) xivioy of kukhikn TpOYLd, mou
Exel dxtive R (oy. 72). It Std.pncaw. g meprodov T 16 Kivntd Sravies
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Siotnpa s = 2n- R. "Apa 6 péreo Ttiic tayvmtag (v) elvar ioo pé:
| e .__aé;.a;;“ S e
| ; = — = - 9.
[ () ypappk TayOTNTR) ST it =

T

-
To pérpo Tiig tagdntag (v) elvar orafegd. To dvoopa v Tig Tayvmrag
elvar mavrote épantopeve TiG TPOYLiG Kal Emoptveg 7 devlvven Tov ouve-
x5 perafdilerar. "Qote :

-

Ttiiv kukhiki opadi kivien té dvoapa tijg taxdtnrag (v) sivar mav-

E tote Egantopevo tijg tpoyrlic, Evd t6 pétpo Tiig Tayvnrag (v) slvan
atalfepd kai oo pé 16 nnhiko 27R/T.

a. Fwviaky taydtnra. "Otav 6 (ko onpelo M (oy. 73) kiveltar
TAvVe OTHV KDKALK Tpoxld tov, tote ot Sudpkere Tol ypovov t fi dktiva
OM 1o kOkhou Siaypager pid yovia ¢. "Ovopdfovpe ywviax tayitnra
(®) 10D k1vnTod T6 TNhixo tfig ywvieg ¢ did Tob Lpovou t,

! o
] t

(1)

-
YOVIOKTN TaXLInte o= i
S

| RIS T 0 L N —

‘H &kiowon abti 8ivel 1d pérpo Thg yoviaxfs taxbrag, yoti # yeo-
viaky taxvTnTa elvat deeopatixd péyeboc. To (‘ivuoua_g Epappoletal 10
kévpo O Tob kikhov, 6 gopéag Tov elval kiletog o106 éminedo TG KukAikiig
tpoytdc kai 1| gopd tov slval BeTikN 1 dpvnTiki dvaloyw pE T popd mol
Eyxel 1 klynon 1ol kvntod (oy. 73).

‘H yovia ¢ perprétar of axriva (rad) kai 6 ypovos t of Sevtepodenta
(sec). "Av otiv &Elowon (1) falov-
pe =1 rad kai t= 1 sec, fplokov-
pe 0 = 1. "Apa povdda Tijg ywvia-
»ijg Taydryras slvar 16 1 dxtivio
xard devrepdlento :

povadae vmvw.l{-ﬁg
T OTNTOG

1 rad/sec |

Ztiv kukAikn OpaAi kivnon
péoo of pud meplodo T 7 dxtive l
OM Swaypaeel yovia ¢ = 2rt diti- £x. 73. H yoviexh taxbnta .
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vie (rad). "Apu 6 pétgo THS Yaviakig Tayxdnrag (w) elvar :

; . 2n |
yoviokh Taxdme 0= == atad. |

|
b 2 [ L3 I3 04 T,
Qote oty kukhiKH dpaln kivnon 9 yoraxy rayimyra (w) elvar orabep).

B. Ixéon Tiig TaximTag (v) pé TH Ywviaki TaximTTa (w). Ano tig £81-
ohoelg :
2n - R
T

V=

2) kal m:ZT“ (3)

Bpigkoupe 611 TaybnTa (V) Kai f yoviekn Tay LTt () cuvdEovial HeTald
toug ué thv fiowon :

I 1
1 oyton taydTnTag Kai yoviakic raybtirag v=o0-R |
LSS N — R — s ity TR LU |
"Av otic bohoeg (2) xal (3) Barovpe T = I/v, Ppiokovpe oyion
g tayvtntog (v) kel tfig yoviakig tayvTnTag (w) pé T cuxvotnta (v):

| v=2r.v-R Ko O=2% -V

83, Kevrpopbdhog Sivapn

Ly KukAKn dpadf kiviion 1 Sievbovan tiig TaOINTUC (_I-J)) TUVEX DG
etafidiierar. " Apa, 6tav 16 KIvnTo KIveltal méve oty KUKALKT) TpoyLa Tov,
T0te oT6 KNt Evepyel cuvexdg uid dtvaun. "Ag Dewpoovpe Eva DAKO o=
B peto M (0. 74), mob Exet pala m kai Kivoo-
/1 HEVO pé otabepl taxbtnta v SlaypapEeL Ku-
; Khich Tpoyid, mol Exer dxtive R.7Av 010 0-
hkd onpeto ey Evepysl kapid Sovapn, Tote
16 KLy To TpEEL va kivnOel ebBOYpappa kai

—>

Spadd ketd ) SiedBuvon Thig TaXLTNTAC L,

dnhadn katd ) SiebBuvon THG Epantopévng,

xai péoa of Eva Eldyioto xpovo At Ba gtd-

oel @nd 1 Oéon A oth Bton B.'AlAd ot

Siapketa Tob ypovou At 10 KivnTtd nnyaivet

ano th Oéon A otf) Béon . "Apa 610 Ki-
Bt

Ty. 74.To lxd onpeto M vnté Evepyel pd dtvapy F, mol oti Srap-
Slaypager 16 1080 AT ke Tob xpovou At avaykalel to KLVNTo v
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uf @récer otf Béon B, alka va Epber ot
-

0éon I. ‘'H d0vapn F Exer gopéa v dktiva

100 Kikhov, @opd mpdg 16 kévrpo tob KkU-

khov kal yu' abvtd Ovopdlerar kevipopdlog

dovapn (oy.75). Abti] tpocdivel o1o KIvnTO

gmrdyvvon :{Tnob Ovopdletal kevipopdhog
tmrayoven, £xel TOv (810 popéa kal v b
Qopd pé TNV KevTpoporo duvapun kai otale-
p6 pétpo too pé 16 mnhico v¥R.

KEVTPOROAOC e ¥ 75: K_z:rpouo)ﬂg SOvaun,
: = — = otuf. F=m-r.
Emtayuvon R

"Emopéving kal ) kevipoporog Soveuy F=m -y Exer otabepod pétpo, mol
Sivetar amo v éficwon:

KevIpoporog Sivapun  F=m:y=

R

A6 14 mopundve KATAANYOLHE OTO CLUTEPUCHT :
“Otayv Eva edpa pé pale m éxredel kokhiki] dparf kivyen, tote 016 ad-

—

pa Evepyel ouvexds 1) kevrpopbdhog Svyapn F nol tod nposdiver kevipo-
- — ~>

polo Emtayovven y,6nhadi ioyoer ) &Eicwony F=m . y.

Mg pikpn petaddikn opaipa elvar depévn pé vijpe xal pé té xépr pag
avaykdlovpe ™ oouaipa va Ekteléoer xvkhkn Oparn kivnon. Tote to
tevtopévo vijpa Eaokel ot ogaipa TV kKevipopdro ddvapn, tod propoipe
KOTa TPOocEYYLoT VA T HETPNOOLNE, GV aTd
vijpa tapepfdiiovpe duvapopetpo (ay. 76).
“Av kOyoupe T Vipa, T0TE xaragyeitar 1
xevrpoudlog ddvaun kal 16 ocdpa, cOPPOVE
ué T dpyn thg Gdpavelag, BG kivnOel ebd-
yoauua xal épaid Katd ti dievbuvon ol E-
¥EL 1y mxﬁrnta?rf] OTIYRT ToU KOTNKE TO
vijpa, Snhadn 0a kivnel katd T Sievbuvon
¢ Epantopévng tob kdkiov of Exelvo 16

anueto tod frav 1 opalpa, Stav KOTNKE T6 Ty, 76, MéTpnon Tic Kevipopdiov
vijpe. A0To 6 mapatpolpe otolg omivoii- Buvapene.
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A i peg mov EgmeTiolvrdl Amd TOV TEPLTTPEPOHEVO
’ s - x
1 ! /",/ o2 opuptéoTpoyd (ay. 77).
I II - —_—__—
Jif TR a. "ANAn Exkdpaon Tiig kevTpopdhou émTa-
™
' 33 ovoewg (y) kal Tfig kevTpopdhou duvapewg

ae (F). "Av Aapovpe vmoyn 6t elvar :
v=w-'R kai w:%:hv

toTe 1 kEVTIpopohog Emrayvvon v Sivetar and tig

EELOMOELS :
.2:)(-77. Oi omviipeg dxo- e B i T T e S
houlodv T Senduven Tilc v? 4R :
2 'Tl ‘1.-1» Y=M~=UJ2-R= & = 4n2veR
Puntopéving tijg TpOXLS. R T#

‘Enoptvag kai 1 kevipopdrog suvapn F Slvetar and tig Eitodoeg

41;2R =m - 47:2\«:211 ’[

e
Fzm-y'—'m_--i-:m-mzR:m-

B. "Ymohoylopdg Tiig kevTpopdlou EmTaxivoewg. "Av 10 KIvNTo Ki-
YN0etl dpard kot ™) SieBuven Tic Spantopévng (oy.77), 1016 of Evav
Ehdyigto ¥povo t 0d dravioet Sidstnpe AB = v - t. Z1ov (3o xpovo t 1] Ke-

VIpopdiog Sévapn—g HETA@EPEL TO Kivntd and 10 onpeio B ot6 onpeio T,
5‘17‘»&81'] petakivel 16 kivnto katd Sdotnpa Bl = % ¥ t3 "Ano ) lewpe-
™ie Eépoupe St elvar :
(AB)?!=(BI) - (BA) 1 (AB)*=(BI).[(BI) - 2R]
'Eme1dn 16 tpfipo BI elval modd pikpd oyetikd pé th Siapetpo 2R, pro-

Pobpe v miapoupe

(ABY=(BI)- 2R # (U-t)2=%y-t3-2R dpa O i

Y. ®uybkevrpn dovaun. Mid pikpn petodhikn agaipa, mtov elval de-
Hévn g vijpa, TNV TEPIOTPEQOVPE PE TO YEPL pag PE otabepn yoviakn tayv-
™Mta @ (oy. 78 ). Tote ot} oguipa Evepyel ouvexdg 1 kevipopohog Svvapun

xev = m -« @ R, At ] 8ovapn v é&aokel 010 odpa 1O xEpL pag Sud pé-
B0UL tob Tevtwpévon vipatog. Toppova pé Ty dpyn Tiig Sphoens kal dvr-
spdcamg 16 odpa Sia péoov tob vipatos tEaokel oTd yEpt pag pia avri-
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104 Mnyavikn

fetn SUvapn, mob v dvopdbovpe puydxerton dtvauy (Foy,), ywati 1 @opd
¢ elvar avtifetn pé ) popd 1fis kevrpopdiov duvipewc.

Zy. 78. OI 8o Suvaperg elvar avriBeteg.

HNMaperipnon. Ievike of Eva obpa, mol EKTeAel xapmvidyoaiyuy ximon, Evepyel
Wi dovapun mow Exel Qopa wpdg TRV KoIAOTNTU TG TPoXLig Kui & Yopéag Tng mEpV and
Eve otafepd onpelo (kévrpo). "Qote kale KapmuAdypoppn kivnon mapayetar Gnd pa
xevrpopdio dvvapu.

» 84. 'Edappoyig Tijg keEvTpopdhiou Suvapewg

‘Avagépovpe povo pepikég ouvnbiopéves Epappoyie tiig kevipopdiov
SUVANEWG.

* a, PuBpioThg ol Watt. & kataxdpupo otéreyog, mod otpégetat yopw
and 1ov dEova tov, apbpdvovtat Vo fpayioves, mov otic dkpec Toug Exouv
600 lo€g pamnmag opaipeg (oyx. 79). Lé xabe opaipa Evepyel 16 Papog e

B Kai 1) avridpaon T tob Bpayio-
va. “Otav 16 cOeTN PR TEPLETPEPE-
to1, 1| opuipa Slaypdpel Kukhikn
Tpoyld pé axtiva R xai 161e o1h
opaipa évepyel f) KEVTpopolog 8i-
VO ?rrof) Exel pétpo

F=m-o0?-R, kal slvar kabetn
otov dEova meplotpopiis (dniadn
opriovria). Té kale otiypn 1 8v-

—

vapun F elval f| ovviotapévn v

Suvapewv B kal —'l?.y"Orav avgaver
- N yoviakn tayxvtnta, of 600 opal-

peg avoy@vovtat kai 6 dpopéag A Zyx. 79. PuBpiotic tod Watt.

avefaiver mo ynid. ‘H dwartagn

abTh ypnoiponoteital d¢ udbtopatos pubULoTE of toddég nepintacels (m.y.

otig arpopnyavég, of Kivntijpeg K.4.).

B. Zrpodf) Tiig 680l. "Otav Eva Synpe (edtokivnro, Payovi adnpo-
dpopov k.1.) Sratpixel pa otpogn tijg 6doll, toTE mpémer va Evepynoel oo
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Zy. 80. EEattiag tig xhicews a
GVURTUGOETAL 1) KEVIPOUOAOG Zy. 81. 'H xhion tob odpatog Snpovp-

=g ey ¢ =
Suvaun F. el TV Kevepopdro duvaun F.

Sxnua M kevrpopdrog dvepn. 'Y abté 16 okond divovy otd éminedo Tijg

1 —»

0800 jug pikpn kAion a (oy. 80). Zto Synua évepyolv 16 Bapog B 1ol dxn-
—

Hotog kai f) avridpaon tiig 6800 T, mob elvar kdletn 616 éninedo tig HBoD.
H xhion o elvar 1001, dote i ovviatapévy F 1@y duvapewv B kal T va

tlvay op1Lovria kai va Evepyel ¢ kevipopdhog Sdvapn. 16 oyfijpe tupatn-
Podpe Gt elvar :

F  mvR - . v? “

—_— Mo —

B m:-g P i » g-R J’

Epu=

"Qorte ot Opropévn taxvTnTe v 10 dxNpatos dviiotoyEel dplopévn kAion
‘; g 8800, "Otav Spoptag #f rodnrarne (oy. 81) Sratpéyer pua otpon, tote
ivel 916 odpa Tov pukpi KkAion, dote va dnuiovpynel /| aropaitntn opiid -

YUe kevrpopdhog dovapn:

85. Zrpodikiy kivrion orepeoll obparog

“Eva. oteped odpe aroteleitar and OMkd onpele, mob Eyouv paleg
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my, My, my...m, To6 odpe nepiotpégetal yopw and otabepd d&ova OO
(oy. 82) pé arabegr] yowraxij taydtnra w. Tdre Sha ta Dhikd onuele Tod
oOpatog Kivobvral pé v (8o ywviakn ta-

xotnte kel Saypdpovv kukhikég TPOYLEG, lo

not 14 énlnedd tovg elvar xaleta otdv dEo-
va. L' abt) v nepintoon Aépe 611 16 odpa
éxtedel dpali) otpogikf kivon. Kabe ODhixo
onuefo Exel xivnTikh &vépysia.

‘H 6hikn kivnuikny évépyela tob odbpa-
tog eival lon pé 1d dpoiopa TdY KIVNTIKGY
gvepyeidyv, nod Exouv 6Aa ta DAka onpela
100 oOpaToC.

‘Yrohoyrouds tijc 6Aueijc wrvnreiic fvép-
yetas. “Eva Ok onpelo, mov Exel paloa m;
kol Ppioxetal of andotaon ry and tov dgo-
va mepratpogfic, Kiveltar pé tayvTnTa
v, = - r; kai Exer kivnrien Evépyeia :

Smev A amatr
Zy. 82. Meporpogikn klvnon
‘H dhkny xivntikn évépyewa (Ey,), mob atepeod,
Exerl 16 otpepopevo obpa, elvat ton pé 16 d-
Opolopa i Kivnuikfig Evépyeiag, nod Exouv 6ha td DAkG onpele Tod copa-
106, "Apa elvar :

0!

1
Exiv = % m, @} 4 % myw?r; -+ ... + =i myw?rs
1
i Eq= = (myr? 4 myrl + ...+ myrd) - o?

Té GOpoiopn, mov elvar péoa otiv napévleon, elvar péyebog xapoxtn-
ploTiKd Y14 16 Bewpolpevo cdpa kal dvopaletar pomrj ddpdveras (@) tob
ohpatog @¢ mpde Tov GEove mepiotpopfic. “Emopévag 1 xevmrixi évépyeia
100 odpatog elvar :

KIVNTIKY vépyEln

1
Ejw=—0- 0
GTPEPOPEVOL TOUATOG AT e
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‘H porn adpavetag elvar povopetpo péyebog kal ovviopo ypagetal:
. ponf @bphvetag @=%¥(m-r? 1‘
Wambygh fy et L3 BORYIR Dbl Do Sl
'AT abth 1 oyéon Ppioxouvpe 8t povdda gomii adpdveias elvar:
o106 ovotnpa Sl 1 kgr - m®
o016 abotnpe CGS 1 gr-cm®

a. Z$pévduhog. ‘O ogdrvdvios elvar Tpoxode, mov oyeddv 8hn 1 peyddi
{“"QU- Tou m elval cuyKEVTpwEEVY GTAYV TepLpEpeld tov. ‘H andotaon t@v
DAk onuelov tov and tov GEova meplotpoefis elvar otabepn kai lon pé
T "Apa f| poni d8péavetag 100 aeoviiAoL Elvat :

O=mr2+4 myr?t ... +mri=(m+m+ ...+ m): r?
bl O@=m.r?
E"Om‘-vwg & opdvéurog, 6Toy oTpEPETAL Pé YoviakY Taxbite o, Exet xe-
wTuxt) Evéoyewa

KLV TIKT EvEpYELn opovdiiou

1 . 1
‘[Em=—2-0-m2 f Em-—t-—z—m- r? . o

Adpopeg pnyaveg elvar époduaopéveg pé
ogovivho (oy. 83 ), nati o16 opovévio dno-
TaplEDETAL PEYAAN KIYNTIKR EVEpYELL, IO Y p1i-
oporoleltal and ) pnyavi, o va éiecepa-

Zy. 83. Lpovivhog. Atotel 1) OpaAn Aettovpyia tneg. "Av Ty, O GQOV-

Bukog Exet pafa m = 2000 kgr, aktiva r=1m
Kl otpégetar pé ovgvotnta v =10 Hz, 1016 6 0povdurog Exel KvnTikn &-
VEpyeiq ;

Eew =—-;— m.r?. (2nv)? z-—;- - 2000 kgr + 1 m? - 412 - 100 sec—*
kel  Ew = 3,94 .10 Joule

86. Xrpogpopph

“Eva oteped obue tepiotpépetal yope Grd otabepd dfova (oy. 82)
Ke Ywviakn Taxitnta o kai Exel porn adpavetag ©. Kot’ dvaloyia pé 1
HeTapopihy kivnon Exouvpe 1oV axdlovdo OPLopo :
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o 10
paterar 16 Gvoope G, nod Exz1 popta kai gopd 16 popia xai i} popé tijg
e

Yoviakiis taybinrag o xai pétpe (G) loo pé w6 yivépevo tiig poriic adpa-

E Lrpogoppi otepeol cdpatog, mob meprotpépetar yipm and iova, dvo-
E verag (©) &ri 16 pérpo tiig yoviaxig tayityrag (w).

[

E otpopoppnl G=0-0

[
J

(D
‘0 mapandve 6piopds T oTpoPopuic Exppaletal pé TRV GvuopaTixy
éElowon :

orpogopp’; G=0.0 |

i
|
Movdda arpopopuiis. "And tiv ehiowan dpiopod Tig otpogopuiic (1)
Ppiorovpue 611 povdda arpogooudic elvar :
016 obotnuoe Sl 1 kgr - m? - rad/sec
ot0 ovotnpe CGS 1 gr.cm? - rad/sec

Kai 1 m otpogoppn loygoet i dpyi Siatnpiiosng g Opufi, dniadn
7] 6Aux] aTgogooul] Evds poveuivov cvatiparos paldv datypeitar araflepi].

Zrpodopufi GAkod onpelou. “Eva DAkd onpeto, mov Exel pabo m, ne-,
proépetat Yhpw dnod dEova Saypagoviac kukhiki Tpoxia pé axktiva r. Tote
16 DMké onpeio Exer port) adpavetag dg mpog Tov dEova lonpué ®=m . r?
Kai 7} arpogoguif Tot Aol anuetov Eyel pétpo :

G=m-r*.o

NMPOBAHMATA

88. 'O tpoyxdg g pnyuviic Exer dxtiva r = 50 cm xai éxtehet 1800 atpopéc 10
Aento. Na Ppebodv : a) f) ovxvotnta (v) xai 1y nepiodoc (T) B) # yoviek taxitnta (o)
kai v) ) taxvTnra (v) Evos onueiov Thg mepeépeiag 00 TpoxoD.

89. "Evo adroxivnto, mov of tpoxoi vou Exovv Sidpstpo 2r = 60 cm, Béker va Sa-
TpekeL pd OpiiovTia drdotaon s = 7536 m of xpovo t = 20 min. Na Bpebel ) ouyxvotnta
(v) tfig xviioews @Y Tpoxdv, N Taxbite 100 adtokiviton (v,,,) Kai 7 TaxvTnTa (V) TOV
onupeioy tfig mepipépetag ol tpoyod.

90. “Evag tpoxdg Exer dxtiva 1,2 m xai xtehel 1200 otopéc 16 Aemtd. Na Dmo-
hoylotodv fi yoviexkn taxdTntd tov (w), f taxdrnra (v) xai 1 KEvtpopdrog Emtdayvvon
(y,) mo0 Exovv td enuela i mepLpépelds Tov,

91. Na Bpebel ) Taxvtnra (L) pé ™v droia Kivelta Bva onueio tob lonuepivod 1fig
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T'ing tLaitiag tfig meprotpoeiig Thg g yOpw dnd tov dEova tne. "H dxtive tob ionuepivod
elvan r = 6370 km xai § Swapkera pidg teptotpopis Tg Cifg elvat lon pé 24 h.

92, "Eva obpa Exer pafo m = 400 gr xai &xtedel Opadn kuxhiki kivnon pé taxo-
™MTa v == 2 m/sec nave of kOKAo Tob Exet axtivae r = 50 em. [don elvur § xevtpopdrog
t‘.mﬂixluvcm (y,), 0 xevrpoporog duvupn (F)) xai N meplodog (T) ; Toon yivetal™ ) xevepo-
HOhog dUvapn, v i tepiodog viver 2T § T2 ;

93. Mia opaipa mo¥ Exel pafa m = 1 kgr elvaw Sepévn pé vijpa xai Swaypager Ku-
¥hikn) Tpoxta pé axtiva r = 1 m. "Av fj xevrpopdrog dvvaun elvar F = 100 N, va Bpe-
Bopy i cuyxvotnta (v), i yoviakn taxvmnta (@) kal | kevipopdrog émraxvvon (v, ).

94, Na PpeBel pé moon apyikn texvinte (v,) mpénel va Exapevdoviotel of Opil-
Sovrig SevBuvon Eva PAfpa, Gote T va PN TECEL TOTE 010 Edugog, GAla vi neprpépetat
T0pw Grd T T Extehdviag dpaki xukhikd kivnon. ‘H avtiotaon tob éépa napudeinerar.
Tiy tpoyid tol PAnuatog 0G 1 Bewpfoovpe Ton pé v axtiva the I'ic R =~ 6400 km.
& = 10 m/sect.

95, "Eva odpe pé pale m = 200 gr elvan Sepévo oty dxpn vijpatog, kai Staypa-
PEL KatukOpupo KUKAO Gitivag r = 40cm kai pé taxvtnte v = 2 m/sec. Iloan dvva-
Hn (F) &Euokeltar otd épt pag, otav 10 odua Ppioxetar 010 xutrato onpeio tig Tpo-
3 tou ;

96. “Evu @optnyd abtokivnto Exet 16 xévipo Pdpoug touv of Gyog 1 m, mave dné
0 dpiiovrio Edagoc. 'H daroatacn thv dbo tpoydv tou elvar 1,20 m. Na Bpedel ndon elvay
L] RéyioTn taxvtnTa (), ToU propel vi Exel o abtoxivnto, it vé kivnBel pé dopaiein ok
W atpogn tob dpitlovriov Spopou, @v i axtive Kepmukottag tov elvat r = 40 m.

& = 10 m/sect.

97, "Evag ogdvévrog Exer axtiva r = 1m, pafa m = 2000 kgr xai éxtedel 1800
STtpogég to Aemtd, "H palo tov Oewpeital SROONOPQU CUYKEVIPOUEYN OTHY TEPLPEPELL.
N Unohoytotobv: a) § ovxvorntu (v) kal f yoviak] taxdtyta (w) B) 1 ponfy adpavelag
(®) 100 ogovdulou kai ¥) 1 kivntukn Evépyere (E ) Tob agovéiiov. [oco petapakie-
T kvnTikn Bvépysla tob o@ovBuiou, v 1 ovxvotntd tov abinlel povo kara 2 Hz

Baputnra

87. Noépog Tol Nedtwva

‘O Nevtovag, yia va EEnynoet tolg vopoug o ioybouy yid Ty kivnon
Y mhavntdv yopw ano tov "Hito, déyxtnxe 61 of pales my xai m, dto
SOpatwy Edxovy 1) ped Ty dAAn. “Etot 1 palae tod "HAlov Elker T pala tiig
Tiic, aAla xaf | nala tiic I'ijg Ehxer t pala tod "Hiiov pé vvaun davribern
(8paon kai avridpaon). To aitio, mol Snptovpyel THv dpoifaia EAEN petakd
Boo pat@v, dvopatetar fapiryra.

TG tig hxtikég duvapeig, o dpeihovtal otf Papirnta, logbet 6 dko-
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rovbog vépog Top Nedrova iy kul vouos tijc mayxdouas FAfews :

10 yvopevoe v paldv tovg (my kai m,) Kai aviwetpdgug avaloyn pé

Avo shpata Ekovrar petali Tovg pé dovapn (F), mov givar avakloyn pi
T ETPayWVo Tiig anogtdcedg Tovg (r).

i =) . Y my - my
vopog tob Nevtove  F=k. -2

-2
I

6mov k eivor pa otabepty, avebapmtn and 1 @ion 1OV CORETOV, OVOUL-
Cetar oraleor Tijc mayxdoptas é28ewe Kui elvar Tom pe

Lk =667 100" N.m*- kgr™®

» 88. Bapog TV cwpaTtwv

“Yrobétoupe d1t i T eiven dpoyevng ogaipo, mov Exer axtiva R kal
pate mp. "Evae odpo X, mot Ppioxetar othv émeavele tiig g kai £xet
pale my, Ehketar and ™ [T pé pa xutokdopugn Soveun, mol Ty Ovopd-

Covpe flavoc (B) 100 obpotoc. 'Eeralovtog Ty TTHON TOV COUATOV pé THY
Emidpaan 1o fapous tovg. Bprikape 611 1O pétpo 1ol Pdpovg Tob coputog X
divetut and v éiowon B = my - g. Zoppwva pé 10 vopo tol Nebtwva elvar:

mr - Mg

= (1

my - g=k'" dpa

"H &icwon (1) pavepdver 611 otdy b Téo (R = otel.) § Emtdyuvon
(g) tic PBepvtntug elvar otafeoy (Sniudi elval 7 S y1a 6ha ¢ cohpate).

a. MeraBohf tiig Tipfig Tod g. "H &icwon (1) gavepdver 6t 1y émi-
tayoven (g) tig Pepdinrug petaPailetal AvTioTpoOQw; AVaAOYL PE TO TE-
Tpaynvo Tijg Groagtagens (r) 1ol chputog ano to kévipo tig I'fic. "Etol,
v oty Emeavele tig 0dhucous elvat :

m
gu=k-~R—.E (2)

of Oyog h mave and v Empdveln thg Bdlacoug, dniudl of andotuon
r=R 4 h andé 16 kévrpo 1iig e, elvur :

e RS 3
&=k ®ine i
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S

‘Ang Tig £E1omoeig (2) kul (3) Ppiokovue

e (5

"Qote, 6tav avePalvovpe tave and v Emgavewa T dahaooag, 4 Tyu)

t“ﬂ g oureyig flattdvetar, Enopéveg kal To Bdoog vig aeiparog ovve g
SharteiveTan.

iy emoaveia the Tig o) Ty 1o g ovveyds adbaver, o0 mpoywmpod-
HE dnd tov ionuepve Tpodg Tov moho. AT 1) petaBoli tiig tipfic Tob g pé
10 Yemypugikd mharog Opeiietat atd £E1g o witw

) "H TR Exet EAAeLWoEtdég oyifjpe kul v abto i ionpepiviy dxtiva eivel
Reyaiirepy Gnd THV TOMKN GRTiva.

B) "Ereidip iy T} neprotpépetatl yopw and tov dafova mg, AVUTTOOTETOL
¢ ke a@pu xevToopdios dévawy. Ty nepintoon tig tepiotpopic g I,
T0pw Gno tov GEova tng BExOMEcTE 6T Tdve oTO chpe Evepyel i divauy
"idgril'rrrug, yioti kui Epelg peréyovpe oty mepiotpogikn kivinon g I'ic.
iy Mngavikl drodetkvoetal 6t dv 0 Taputnpntng PETExel oTiv TEepL-
OTpogLk Kiviion, TOTE aOTOE O TEPUINPNTAG, YL@ v EPUNVEDCEL T4 QUiIvO-
HEVG o0 apotnpel, Tpemet va deytel étt of kabe odpa, tol fpioketal peoa
010 aTpEpONEVO GUGTHILE Gvapopils TOU, AVARTUSTETUL puyoxerTor Odvaur
&bi’firua; avtifetn pé TV KEVIPOROAD SOvaun.
'ARO 1 rapattave suprepuivoupe 8T

To Bapog Eveg sopateg Eapritar Grnd tijv andotacn tod chHpatos and
iy émwpaveia tiig 0ahacoag kai and tH yeaypagukd thitog tob tonov
nov fpiocketor 1o odpa.

' 89, Mesio Papomrag Tig Iig

Fevika ovopaletal nedio fapitntag 6 xOpog ooV Onoi0 AVUTTUOCOV-
Tl veutdverse EAieg. ‘lwitepe nedio Papdtnrag tijg I'ig ovopaletar O
1iHpog péow otdv omoto mpémet va Ppioketar Eva odpo, yia va Ehketar ano
™ I'fj. Méoa ato nedio Pupitnrag tig [iig kiveitat f Tedijvn, mov diaypa-
PEL ayedov kukhinf Tpoyid. Q¢ KeVIpopohog Suvaun évepyel ot ZeAnvn
NEAEN 10w f TR éEaokel oTh ZeAqvN.

N v Pyet Eve odpe (m.y. dlaotnponioto) ko anod 1o nedio Pupbin-
08 T Iiic, mpémet v Sioovpe o altod 10 adpa Katakdpuen apyiki Tayi-
™Mt {on pé v, = 11,2 km/sec (Tayityra duaguyijc). "Otav 16 odpa dnokTioel
@Ot TRy tayiTnte, toTe dmehevBepdvetar amo ™y EAEN Thg T kel pro-
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pel va kivnBel Elevlepa péoa 016 dotpikd Srdotnua. 'Eneidn 8&év propolpe
v SOCOVPE OTO TMUE GUTN THV APYIKT TaxLTHTR, Y1 alTO Lpnoiponotolpe
mOpoLAO, TOU Sivel 0TO oMU KuTaKOpLEN EMLTAXLVON ¥, HEYCAUTEPN QIO
v émrayvven g tfig Pepvtnrtac. “"Etol f| kutaxépuen tayiinte tob om-
patog cuvexds abidvel, Gomovu va dmokthoet THY Taybtmre Staguyiic. Tote
Katapyeitat | npowotikn dOvapn Tod mupedlov kol 16 cdpo kKiveltar pé
otafepn taybtnte pécae o106 doTpikd SiaoTnpa.

Ihpepa péon ot1o medio Papitnrag tig il kivolvrar modkol reyvyrol
dooupdpor, mol Sraypagovy yopw and ) I'fj kukhikés | Ehdewntikég Tpo-
LES. Qg kevipopodrog dvvaun Evepyel N EAEN, ol éEaokel ) ' o706 dopu-
Popo, 1 pé diia Aoyio 10 Pdpog mol Exer & dopupopog otd Uyog mov Bpioke-
tat. Ol teyvnrol dopuvgopor ypnolponololvtal yid Emotnuovikn &Eepel-
viion 1ol aoTpikol SleCTNNOTOG, Yio T peAétn T aTpdopuipus kol otic
TNAETIKOIVOVIES.

Mapatipnon. Mopw and kabe odpavio odpa Urapysl Eva aedio Papirnras n.y. pEou
ot6 nedlo Pupitntag tod ‘Hhiov xivobvrar ol miaviiteg. Kevipopdhog Sbvapn elvar 1
EMEN nov &Eaoxel O "Hhog nave of kabe nhavitn.

NPOBAHMATA

98. Ao ogalpeg and poéivPdo Exouvv axtiva r, pafa m kai Ppiokovtar of éna-
o1, Na BpeBel 1 apoifuia EAEN 1@V paldv toug.

‘Epappoyi : r=50cm xai m = 5.10°kgr

99, Avo palec m; xai m, Pplioxoviar otig dvo Gxpeg ebbeiag A Ay = a. [Nave ot
abt) v edBeie propel va kiveltar EhedBepa a pafo m. L€ nowa Bfon mave othv ed-
Beic A A, propel va loopponel f pde m ;

100. ‘H drdoraon 1@V kévipwy the Tijc xai tig Zedfvng elvar 60 R, 6mov R elval
i dxtiva tfig Ific. ‘O Adyog tdv paldv tiig Iig xai thig Zehqvng elvar mp/my = 81/1-
LE noon andotacn and 16 kévrpo tiig i npéner va Bpebel Eva obpa, Hote ol dvo EAES
nob EEuokolvtar 016 odpo va elvar avribereg ;

101. “H pdfa (my) tfig ZeAfjvng elvar lon pé 16 0,0123 tfig pafag (my) tfig I'ilg, dnradn
elvat myg = 0,0123 mp. 'H dxriva 1fig Zedfjvng elvar Ry = 1738 km. Tl6on elvar \ &mi-
taxvvon tfig ntoews (gg) Thv cwpdrav oty émeavee tfic Zeifvng; Mata tiig I'ilg
mp- = 6-10% kgr. "Evag Gotpovairng, mod Exer pala m = 70 kgr, ndéco Papog Exer otiv
gmeavela tiig Tig xei oty dmpavela tig Zednvng ; gr = 10 m/sect.

102. “Eva ofpa dpfivetar ot I'fi va néoer ElelBepa and Gyog hp- = 100 m. "And
ndoo Gyog hy mpémel 16 odpa va néoel EhevBepa ot Zeknvn, dote i tayvtnta (v), mod
Exer 16 obpo Stav @raver otiyv émgavea tfic Zehfvng, va elvar Ton pé Exeivn moo Exet,
Srav graver oty émoeavea tfig I'fic; gr= 10 m/sec?, gy = 1,63 m/sect.

103. "Eva mhofo Exer pafa m = 100 - 10® kgr (100 xidiadeg tovoue). Na Dmoloriotel
1 puyoxevepn duvaun (Fguy), mo¥ dvantbooerar otd nhoio Emtiag tfig nepiotporfic tfic
I'fic Yopw dnd tov G§ova g, 6tav 10 tholo Ppiokerar otdv lonpepivo. "Axtiva Tob lon-
puepivod R = 6370 km. g = 10 m/sec®,
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MHXANIKH TQN PEYITQN

Fevikég £vvoleg

90. nMicon

4 Méve of Eva oTp@pe dppov, Tov 1 Emgtverd tov elvat dpelortea, TOMO-
Oetodpe pé mposoyn Evo odpa A, 1.y Eva Koppdtt cidfpov nov 10 oyfipe
-

Tou glvar dpboywvio nopuiinheninedo (o7 84 ). Té Papog F 1ob copa-
T0¢ elvor SOvapT xaraxdovgn, MOL KOTUVEUETAL Spotdpoppa ot OAOKATPN
v imedvela othv Onola ompiletal 6 cdpa. Mapatnpodpe 611 16 cdpa
A tigyopel neplocdTEpo pEon oty Gupo, Stav otnpifetal pé M PLKpoOTE-

P Emigavérd Tov. “Apa 1 TUPUPOPPWCT), TOL npokohel oThv dupo 10 ob-

—>
ko A gEaitiag Tob Papovg Tov F, abEdver, btay abEaver kel 16 mnhixo TS
Suvapenc F 616 1o pfadod S tig melopevng émpavetag. Aépe 6t 10 o@-
Ho pé 16 Papog tov EEaokel aieon (p) mavo otV dppo.

E Iicon (p) dvopdtetar o rnhike 1ig duvapewng (F) S1a tob Eppadod (8)
tiic imgaveag, oTHV onoia Evepyel wabeta 1y ddvapn.

- : Sy . L
1 Suvapn

| migon = EuPado émupavelng

By |
i
£é mMOAMEG MEPIMTMOOELG EvBLOQEPOUACTE VA EAATTOTOUHE i v& adkn-
Goupe Ty Emgepopevn miEoN. “Etor 1y Y@ va Podicovpe TAVD OTO Y10V
Lpnoponotobpe ylrovoméEdha, nob Exovv peydhn Emgaveid. Eniong £go-
Sdlovpe Tovg Tpoy oG TV tpaxtép pé mpoeboyic, Yid vé aLENGOLHE TRV
tmgavera Enagiig Tovg pé T Edagog, bote v govovial Myotepo péou oTo
Hohaxod Edapoc. 'Avtibeta, yid vi gloywphoel elkoha Eva oTEpEd COUR
Héou of Ghho, mepropilovpe ONUOVIIKA TRV EMLQAVELD tnagiig, m.y. otig
Berovee xai ota Spyava 100 YPNCLHOTOODPE Y& va kopovpe (yarid,
Hayaipr)®

Ty. 84. Ztn Béon P 10 obpa aoxel
peyuAUTEPT] WiEOT.

* L1 dypa xai ota depia (Gtav Ppioxovear EEw and 1o nedio PapiTnrag) 1) mieom Etvar kutaotanko pEyebos,
Snhadt yapaxtnpile pl xatiaracn nod loyoet ot Okn T pata tod pevotod kai elvar capds POVORETPO
nkyebog.
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Movadeg auéorws. “Av otiv Eéicwon Opiopod thg mécews p = F/S, pa-
hovpe F=1 xai S= 1, fpiokovpe p = 1. "Qote povdda doews elvan 1 nie-
on, mov £Eaokel Sovapn ion pé ) povade, Gtav gvepyel kafeta nave otn
povado Empaveiag. "Etol Bpiokovps 611 povdda miéaems elvar ;

| 610 cbotnua Sl _— =

{

o010 gvotqpua CGS

dyn : S kp
g oT0 TEYVIKO ovotnua (TX) IW

Ztig mpukTikég EQUPHOYEG MG wovdda mfoews Y PNOIHONOLOTHE Ty Té-
g drpdopaspa (1 at) nov eivar ton ué 1 xedondvr (1 kp) xard retpayowixo
Exatootduetoo (1 cm?) :

1
TExVIKT atpdopaipe (1 at) = l—% 1 lat=l1 _c_k_p_z_

il
l
|
=

ZE moArég mEpINTMOOELS OC wovdda miéoems ypnoiponototue 6 1 mdvr
(1 p) xard terpayovixd Exarootdueroo (1 em?):

; 1p P
ovada MECEWE ——s T |
H = Teme | cm?

Ol dVo tehevtaieg povades elval éEw ano 1 Tpia yvwota ovothuuta
povadwv, sival Spmg xpNoLues oTig Epuppoyés.

Mapatipnon. Lric 'Ayylooagovikeg xdpeg povada méccwg elvar 1 pud Apnpa (1 1b)
Katd TeETpuywvVIKn ivroa (in®), dniudn :

ayyhooufovikn povada mécews | Ib/in?

MéE abth ) povade méctws petplpe otiv "EALGSu mijy daeomicon Tob Gépu péou
atoug Gepobuddpovs TV Tpoxdy Tod abToKIViTOUL.

'Emerdn) elvau :
IN=10"dyn, 1kp=98I N, Imt=10'cm? 11b=0,453kp xai |in= 254 cm

cukora Ppioxovue 6Tt petugy TOV mepundve povadwv méccwg Omaprouy of axdioudeg
aYETELS §

Tm ok DR T ot = 9,81 101z J0bD
1 cm? 107 me m?* m?

N 10* dyn 5 N1 dyn

] —

m' 10 cm?

b 0453kp

4 Ib
W @sdomy g kex =000yt
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9. Ta peuora

'Ovopdlovtar pevoTd T4 CORGTE mol ptouvv, dnhadi Exelva mOU HIO-
POy elikoho vit peTafaiiovy TO oy fjpa TOUS. T popre TV PELCTOV EivVH
E0kiviyte kal propoby v HETUKLVODVTL £UKOMG OYETIKG HE TA YELTOVIKG
U popua, Kai YU’ wltd T@ pevatd, tav Wpepotv, muipvouy To oy fjpae 00
Soyeion péoa otd omolo PpiokoviaL.

Pevotd slvol td Syoed kel td dévia. Ta Oypa mpakTikidg Bewpodvial dov-
Htieora, yati pé Ty Enidpuon mECLOV o dykog tovg mudaivel AoNpEvT
HeaBoliy. I’ abtd Ta Dypd Exouv Oplopévo Gyko Kai rapovctalovy Ehel-
?EPT'I eripavele. Avtilete ta aipla glvar MOAD ovumeostd Kai telvouy v
Uroktimouy Slupk®dg PEYaAUTEPO OYKO.

IZOPPOMIA TQN YTPQN
Y3pooTartikn mieon

92. ‘EAe0@epn tmaveia TOV OypRV

Méca ot Bva Soyelo ioopporal Oypo pi Ty énidpaon povo tob fapoug
Tou. T popra Tod Dypod sival gOkivTa Kai propoiy va petatonifovral e0Ko-
Au."Qorte 7 ioopponia Tob pypot elvay drotéheapu T3 icopponiag Tob k&le
popiov tov. "Av brobDégoupe 6t 1) Ehevbepn £-
mpavels 1ob Dypod mov igopponel dév elvar 6-

-5

piiovra, TOTE 10 Bapog B Evog Emeavelukol

dyxou A (oy. 85) propel vt avahulel otig 800
= = Mo i ey
suvictioeg Fy kal Fu. H cuviothou F, elval

kaletn oty EAe0bepn Empaveld xai EEovdete-
poveTaL GTo v avtidpaon TV popiwy ol
Ppickovial Kate (o thy émpaveta, ylati o

—
Oyp6 elvar aovpticoTo. ‘H ouvictoa F, elvat
RapAAAT PE TV ghevlepn Emipaveio tob U-

Ty, 85 ! = .
%. 85, H ouvioctwou F; B x1- : ol Sy .
voloe 16 oto1ewddn SyKo A. ypol kai Oa Kivhoetr Tov Syko A katd i ded-

Quvon Kai T opa TE. “Eropéves o abth TV
Tepintwon 8év propel vi DapyEL xardotact igopponiag 1o Hypol. ‘H é-
—>

TMyaveiaky ovvistdow F, glvar ton pé pndév, povo drav f £hebBepn Emupd-
Vela 10D bypod elvar dpeldvria. "QOTE
I "Orav bypo icopponsi pé Ty Enidpacn 10 papovg tov, f| EAevbepn Em-
@avera tob dypol elvar dpLovrio ¢minedo.
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93. “Ydpoorartiki micon

"Eva Oypo6 loopponel pé v Enidpacn tod Bapove tou (oy. 86). dav-
tafopeoite 611 wd opada popiov tob Uypod dmoteRel dpLoVTLL EMLYAVELR
AA’ pé £ufadd S. "H katakopuen othkn tob hypod, ol fpioketar nave anod
™y Emgaveis AA" €yt Owog h xai dyko V=h-S.
"Av 16 Uypo Exet eldikd Bapog €, ot 16 Papog Tijc
oTHANg 100 Dypol elvart F=V.e¢ § F=h.S.¢ ‘H

—_

dOvapn F évepyel kabeta othv Emgavela AA" xai
tnopévog of kdbe onpeio tfic mpdveiag AA" &Ea-
okeltal migon :

F
Bne will p=h-¢

H nieon adth dvopdletar b8postatiksy micon Iy, 86. Métpnon tiic
kal 6geiletar o160 Papog tdv Umepkeipevov popioy Uopootutikiis méctws.
00 Oypol. "H otiAn 10l Uypod icopponei, yiati 16
dovpniesto Uypd, mov fpioketar katw and THY Emedveia AA’ dnplovpyet

c‘wﬂﬁpucnﬁ mov elvar avtifetn pé 1) dvvapun —F*."Qcts kai of dlo Owyeig
g Empavelug AA’ déyovtar nicon p=h - &

"Av Bewpiioovpe péca 016 bypo mol Mpepel, Eva dpildvro éninedo of
Padog h kdtw and v EhevBepn Emgaveia tob Oypod, T0TE HAu Td onuela
abtod Tob Emnédov Séyovral v idia OBpoatatiky mieon (yieti elva
p=h.e=otad.).

Tiv O8pootatikf nieon nelpapatixa v Seixvoupe G £Efic : 'H wa
Paon yuahwvou xudivépou kheiverar DdatooTEY@C HE Hikpd diloko, mov TV
ouykpatobue pe Aentod vijpa (oy. 87 ). BuBifoupe v xhetopévn dkpn tod
Kuhivdpou péoa otd vepo. Mapatnpoipe Gt &
dlokog péver kohnpévos otdv kihvdpo, drota-
dvjmote xAlon kal dv Exel 6 colivag. At TUp-
Baiver, yiati 016 dioko dvepyel xabeta pia So-
vapun nI;T nob d@eidetar otV Udpootatiki wie-
an. "0 diokog aroywpiletar and tév kOALVSpO,
Gtav péon otdv kbhvdpo Bakovps vepd mol
graver @g v EAedBepn Emgpaveln Tod vepol
o0 eLwtepiko Soyelo. "And TG mupandve: Ke- Ix. 87, "Anodetn tfig
TaM]YOURE OTO CUNTEPAOUE : CEpomanng middEne:

oxelrar bopostaniki nieor), | onoia dgsiketar 616 Papog tob vypod kai

I I. Xt xdfe Emgpaveia, nod Ppioketar péoa of bypod mod ioopponet, tEa-
elvar aveEapintn ané tov mpocavatohiopd tiic Emeaveiac.

Wnepromotr|Onke amé 1o lvotirouto Eknmaibeutikng Momikrig



¥ “Y&poorarikh nlean, 117

hoyn pé 1o eiducé Papog (¢) tod Dypob kai pé Tiv KatakdpLYn dndoTOOT

E IL. ‘H ddpogtanixi] nicon (p) of Eva onucio pioa 016 Oypd clvar avd-
(h) 1ob Oswpodpcvov enpeiov and Ty $h.e00epn Emeaveio tod Dypol.

0dpootatikh) nieon  p=h-e § p=h-p-g ,

Brov p elvar 1| mukvoTTe 10D DYPOD (e=p-g)

94. Mérpnon méoewv pé 16 ipog oThAng Udpapyipou

L¢ moAhéC REPINTOTELG (F povado mEcLng ypnoiponotsital T fva Fxa-
T00TdpuETo0 TTIMS ddpaoyoov (1 cm Hg), snihadn 1 wieon, v onoia ELe-
OKel gtf Paon TG Hid oTHAn 08pupyvpou, mov Exer Byog Evo EKATOOTONE-
o (1 cm). 'Ene1dn t6 eldikd Papog tod D8papybpov elval £= 13,6 p/em?,
ano 1y étlowan p=h-e Pplokovpe:

p=1lcm-136pem® dpu Ik | em Hg = 13,6 pfcm? tl
‘Eniong dg povade méceng ypnoiponoteital Kai 76 fra FAOTTONUETOO atij-
ng Bdpaoydoev (1 mm Hg), dniadn 7 micon, My onoia tluokel ot faon
™e i oty U8papyipov, mol Exer Hyog gva yhootopetpo (1 mm). ‘H
HOVGSa avth dvopdletat kai Torr (ambd 16 dvopa Tob Traholb puorkod Top-
PLtoéhy, Torricelli). Elvat:

!I | mm Hg # 1 Torr=0,1 cm Hg=1,36 p/em?® i
95. Aiadopa méoewg
perafo 0o onpeiwy

Méoa o bypd mob fpepsl kai ExeL eidikd
Bapoc e, Bewpodue Svo onusia A xai B mov
Gvtigroya Ppiokovm ot fabog hy kul hg(oy.
88 ). T¢ 6Aa 1@ onpuela 00 opiLovTIon Eminé-
dov, mov mepvi and 1o onpelo A, gmkpatel
otafepy L8pocTatiky Tiean, TOO elvay Ton pé
Py=h,- ¢ Eniong ok Bha Té onpeia Tob Opt-
;6\’1100 tmmédov, oo mepva and t6 onpsio B,
Emkpatet otadeph) L8pootatiki) niean fon BE 1y 88. Awgopd mECE®S HETO-
Pp= hB-s. ‘H Siegopd méceng petalld t@v on- &0 évo anpeiov ptoa oo LYPO.
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petov A kai B looltar pé 1 Stapopd tdv méoswy, roh dviiotoiyolv atd
0o Op1iovnia Emineda, dniadn eivor:

Ap=py—pa= (hp- g) — (hA- £)5 C KdlFoAp = (hﬁ-— h)-e

Smov hB_ h, = h elvar 1) kataxopugn dnoctacn tHv 800 onueiov A kai B.
“Qare :

avaroyn pé TV Kataxépogry andotacn (h) 1dOv dbo enpeivv kal pé 16
eidukd Papog (g) tob Oypob.

daugopd mieoews Ap=h-g W

I "H dwagopd méoemg (Ap) perati 8vo enpeiov Oypod o icopponel clvar

96. Aimia ol dnpioupyoiiv wicon of Eva Oypd

"Otav Eva Lypd icopponel pé v énidpuon tob Papoug tov, TOTE ©F
kGOe onpeio 100 Oypol kol of kabe Emgavewa, nol Bploketar of émapn pé
16 Uypd, eLaakeitar ddgoaratixni] micary, nov dpeiletat o6 Papog tod bypod.
ZE Eva Spwg Dypo, mod Npepet, propel va dnpiovpyndsl nison xai wé Eufiolo,
oto 6moio Evepyel pid Sﬁvupn_f_: Eav 7y émpavera tol EpPolou Exer Epfado
S, tote 7| nleon mov EEuokel 1o Epfolo 016 Uypo, elvar p = F/S. "Qote oé
Eva Oypo mol fpepel, avantiooetal tison, ntov dpeihetal ord fdoos Tod -
yool, aé éufloio 1) kai ota 8o avrd pali it

97. Meradoon TV méocwv. ‘Apyi Tol Pascal

Méaa oé Uypd, mov {oopponei, f| 08pootatiky wieon of 0o onueic
A rkai B elva dvtictoga p, kel p, (ox. 89 ). "Av 1| katakopugn andctuch
v, 800 onueiov elvar h, tote petald t@v dvo
abtdv onpeiov 7 Swtpop'c't méoeng elvar : 1

Ap=p,—p, xoi Ap=h-¢

N

IIpocOétovpe oto doyxelo pid véo moocdtn-
e 4no 16 o Lypo, Gote nave and TV TaeAld
EhedBepn dmgpdvela o0 Dypod va oyxnpatiotsl
Eva otpdpa Oypod, nod Exel mayog hy. Tote of
dha 14 onueie tiig émgpavelog OO0 éEaokeltat
nleon p, =h;-& 'Ereidn 10 Uypd elvar dou-
pumieoro, | mieon otd onpele A kai B yiveral
avtictoize (p;+ p,) kel (p;+ pg) Meta&b  Zx. 89. MetdSoon i méaews
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Ty b0 onpslov A kai B Ordpyer naht i) I duagood méaews :
‘ = i =h-
Ap=(p+ Pu) — (P1+ PR =Py Pa X Ap g

To ELayopevo udtd Quvep@vel 6Tt i} atEyon Tijg MéES, MOV npom?iet.rm o:a
Eva onueio tob Lypob, pETAdNET™L didzinoy of Oha Ta onpeta TOL vypod.

AlEnon tig méoewg Propoipe v mpokuhéoovpe Kai pé Epporo. Ievika
loyier 1) axohovdn apyi tod Paseal :

"H perafori tiig mEcLns, 1] onoia npokaheital of fva onpeio l’Jj'poﬁ nov
I icopponel, petadidetar apetafinn of dha 1@ onpeia tob Dypod.

a. "looppomia ypol péoa oThv arpéodaipa. Zé. E'vu o'np’aio A, nQb
Bpiokerar af Padog h peou of Lypo mov iO‘Opp'Oﬂ.F.i, 'unupxex L:t)g()rr!;rltf;::;
Mieay P = h-g. Mave dpwg and 1o bypod elvu’u 1 (-l‘t.{LOU(pulpu, mi T m.Jm_
ot ke onpeto TG EAVOEPNG EMQAVELLS 00 bypod e&juﬁxci'r-m— i um;?ml
var) aieon (p,,)- Lopoove pé ThY dpyn 10d Pass:al M {uavfm auth [,l.t‘.'l’U.' 1{);:6‘ A
uetaBinty of Gha T onpela tod ypod. "Emopévag 1) nieon (p,), mob o
YEL ot onpuelo A, elval Ton pé 16 ddyefoud dlootopa 175 LBpooTaTIKTG KAl
Mg drpoospaipikiis mMéotwg, dnkadh elvai:

Pp= Py, T h-E

» . "Edappoyég Tig dpxis T0U Pascal. "Eva doygeio ,dfm ya.ufrro pa;
Uypo kai xheivetat Epuniikd pé 8vo Eppora (oy. 90'}. To Euﬁu&.) S, 10
Euporov E, elvar v gopég peyarotepo @ro T6 EpPudd S, Tob éuBokEov El.'
Snrady sivar S,=v- S, 'Egappdloviag o016 pkpotepo EpPoro Ep pid
Kafetn Sbvapn—F: tpokahoUpE abinon e MECENS '\cutd p= FllfSI.' TOp-
Yove pé thv apyi tod Pascal abth 1 alfnon ri’ig .m{scavmg (p) uctu&t’ﬁarm
Apeafintn of Gha ta onpeie 100 Dypod. "Apc::‘um | atnon T mMEcERG
Snpioupyei 016 Epforo E, pil kaOetn Sovapn F, mod Exet pétpo:

S e i
Fy=p.8, # Fy==2-8 W F,=F, - = «ai ‘F,-v F,l

|

5=f.

Zx. 90. "Epappoyn tig petaboosns g MECEWS.
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"Qote pé v mepoandve Sidtagn tetuyai-
—
voupe vd moddariacidoovue T SOvapn Fy
énl 10 Moyo v==S5,/S, tdv éuPaddv thv
S0 Eupormv. TN va loopponiioel 16 pe-
yurotepo EpPolro E,, mpémer va Evepyn-
—
agt ¢ adtd 16 Epforo pid Sbvapn Fu a-
—_
vtiBern pé ) SOvapn F,. "Etor 1 puikpn
-
d0vapn F, loopponel th v @opés peyali-
—
tepn arvrioracy Fa, molb évepyel o16 pe-
yaro EpPolo. v nupanave dpyn otn-
piletar f Aettovpyin Toid ddpaviixod mes-
arnyoiov (oy. 91) kal o0 ddpavdizes @pé-
vov (oy. 92).

Zx. 91. 'Yépavkikd meathpio.

Zy. 92, Iynpatikh rapaotacth Upaviikod @pévou.

98. ‘looppormia GypQv
mol &év avapryviovrar

Méga ot6 1610 doyeio Omapyovv LYpd Tov
8év avapryviovtar (my. U8pdpyvpog, vepd, me-
tpElaio). “Otav td Oypd icoppomodv, oynpati-
Covv dLudoy kG oTPOUETA KATA TT) CELPA TTG TL-
KvOTNTag Toug (oy. 93) xoi ol Empdversg droyw-
piopol tol £vog Oypob and 16 diho elvar dpild-

v1io énimedo. AUTO ovpPaiver, yiati of kG0e Em- 5y 93 ‘Igopporia oGV b-

@avela diaxopiopod 1 nieon elvar otabepi).

99. Zuykowvwvolvra Soyeia

ypdv, o BEv dvapryvoovtal.

Méoa o 800 guykoivavobvra doyeia looppornolv dvo Slapopetikd -
Ypa, mov 8év avapryvoovral (m.y. vepd kal Ehardrado) kai Exovv eldikd Papn
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T 2 4
hy f
i Ak
——tod---=-- —o—-i- /
7N B| A
v Ty. 95. Tuykowavobvra doxela pé 16 810 UyYpd.

g, xai £, Tote of ELevbepeg gmpaveieg Tdv dbo

T8 P dhokolvavolivee §0- Oypdv 8¢ Pplokovian Ut,é 1510 6pilovrio Emine-

Xela, nob mepéxovy duo dia- 50 (o%. 94 ). Z16 O0piovrio éminedo AAT, Tov

popetikd Dypd. glvar mpoéktaon tijg Empavelas Swoywpiopod

i iy Svo Lypdv, t@ S0 Uypd EEaakodv tiv ida
Upogrtatikh mieon kai énopévog elvar:

By B t

5 : h €
P,=Pp 1 hy-g=hy & «xai ‘\ : L

'H tElowon (1) pavepdver bt :

avapryvooviay, tote ta Uy 1@V Oypdv mave and iy imeavewr So-

! "Otav péoa of ovykowvovoedvia Soyela isopponolv dbo Uypd nod SEv
Yopiopod elvar dvriotpdpog avaloya pé 14 eldwa Papn tovg.

"Av HéGa otd ovykotvovodvia doyela brapyst povo o 1810 Dypo, tOTE Elvat
&= g,= ¢ kol ano6 v &Elowon (1) fpickovpe h,=h,=h (o%. 95). Anhadiy:

Bepy Emgdaveia tob bypob péca of Gla 6 Soyelu Ppioxerar o1d IS0 opr-

I "Otav péoa of quykevovobvra doyela iaopponsl Eva 0ypo, tote 1| EheD-
Lovrio Erinedo.

"Epuppoyi Ty cuyKoLvemvouvtey Soyeinv Eyouvpe otd SikTvo Slavoudig
00 vepod otic moAelg (ox. 96 ), orovg miduxes, (o). 97 ), oT@ dpreclava
Myadia, otov Lypodelkty K.d.

>
|
|

i

|l|!
i

Zy. 96. 'H Siavopf tod vepol. Ty. 97. Midaxag.
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Auvapeic EEaockoUMEVEG And 16 Uypo

100. Advapn ol évepyel orév dpifévrio muBpéva Soyeiou

Méoa of Soxelo pé opiovrio mubpéva (ox. 98) icopponel Lypo, nov
Eyet £l81k6 Papog & 'H andotacy tob mubpéva and tv Ehevbepn Empdveld
tob Dypob elvar h. Téte oé kabe onpeio tob nuBpéva Efaokeital UBPOCTUTIKT
nigon p = h-e. "Ape oé 6A6xAnpo tav mubpéva, mol Exer EuPado S, Evepyel
KatakOpuEn SOvapn, ntod Exel @oph npog Td kGt Kal pETpo :

F=p:§ # F=h-5:.¢ (1)

"AMAG h-S elvan 6 8yxog pidg otiAng bypoD, tob Exet Paon tév mubpeve
kai Uyog h. "Qate § e&lowon (1) pavepdver 611 :

‘H sovapn (F) mod iaoxel t6 Dypd atov oplovrio mubpéva tod doyeiov

elvan Ton pé 16 Papog pas kataxopoeng atiing dypod, mod Exer faon

(8) tov mobptve xai Gyog (h) tiv aréotaocn tol rwlpéva and tiv Ehed-
Ocpn Eémpavera tob dypod.

"And TOV mapandve vopo ouvayetal Ot

var avekapniny and t6 oyfjpa tob oyeiov, Snhadn elvar avelaprn

‘ "H dovapn nov Eeokel 16 Dypod otdv dpidvrie nubptva tob doytiov &l-
and 6 Papog tob Dypod mod nepréyetan otd Soyeio.

T6 oupntpuops adtd émainfebetar melpupatikdg pé ) didtagn mov
delyver 16 oyfjpa 99. Lé ket@AAndo oTipiype oTEpEdVOULNE Yudhive o-
yela, mob elvat yopis mubpéva kai Exovv Slapopetikd oyfpara. Qg mubps-

Zy. 98. Abvapn atov opiLovrio Ty. 99, "H dovepn F elvar ave§aptnrn dnd 1o oxfpu
nubuéva doxelou. 100 Soxelou.
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vag tiv Soyciav ypnotpebel petadiikds diokog, mob Egappolet VoUTOGTE-
Y&g kai eival otepempévog ot pmd Gxpn ealayyag Luyod. E16 dioko tob
Cuyon fatovpe otebpd xei apyd xOVOURE vepO péou ot6 Eva doyelo. ‘O
mlpévag droonitat, dtav 16 vEpd QTACEL HECE GTO doyelo of Uyoc h. Tote
otoy mubpéva Evepyel duvapn F=h-S-g, nob elvar Tom pé td otabpd. “Av
émxva?»dﬁoups 6 nelpape kol pé 16 dide doxel, Ppiokovpe St 1 dUvaun
F, mov tEaokel 1O DYpod ooV Tulpéve, elval mavtote 1 16w, Goyety and v
ToohTTe Tob bypod, o mepiéyetal otd doyelo.

Mapaserypa. "0 nubpévac pias deiapeviig xel épfado S=2 m? kai ané-
XeL h =4 m ané TRy Ehevdepn Empaveln tob vepol. “H kataxdpugn d0vapn,
no0 Evepyel otov mubpéva, Exel pétpo:

F=h.S.-e=400cm-2-108cm?. | pjem®=8 - 10% p = 8000 kp

101. AGvapn o0 Evepyel oTé MAeuptkd Toixwua doyeiou

Té nhevpikd toiympe tob Soyeiov Bewmpobpe &t clval éninedo. To Lypd
T Hrapyet péoa ato doyeio Exst £i81ko Piapog & kal oynpatiler otAkn oy
Exen fyoc h (oy. 100). L& pid oToLyEtOdn Enpavela ToD T ORATOG, KoL EXEL
EnPado AS, évepyel i xaffety ddvauy Fy=py - AS,
fmov p, elvat | Ddpootutikly wiean oTO KEVTPO
1i{g oTolyEIMBovg Empaveius. 'Eniong of dheg tig
GTOLYELDOELG sm(puvawg TOD rmxmpatog Evepyolv

o

- xdlera ol duvapeig Fe. | DR Fv, nov eival a-

odAlnies pé Ty b good kal T pETpo TOVG dlap-

ke avkavel, oo katePaivovpe péoa oto Oypd.

Ol maparlnkes dvvaperg, nol Evepyobv of OG-
—y

Y. 100. 'H ouviotapévin F KATPO TO toiyope, Exovv omioraudvy F, mou el-
elvar dpiiovria. val xdleTy 016 Tolympa, Exer pétpo (0o pE 1O Gh-
yePpikd @poropa TOHV PETPpWV TOV CUVIGTOTOV
Kol oyueio dpaopoyic 16 kévrpo K' t@v napidkiniov duvapcov. To anpeto
‘Pupuoyﬂg K' tiic ouvioTapévng To Aépe xévrpo mifacme kal Pploketal of
u"fom{mn arod v Ehevbepn Empdvela tob Lypad Ton pé ta 800 Tpita TOU
UWOUQ (h) tijc otnAng tob Oypol (2h/3). £ alth v nepintwon Anodelkvi-
ObuE Gri;

ininedo toiywpe, sivar kaletn 016 toiywpa, kai elvar ion pé 16 Papog

I H ovvictapévy (F) t@v duvapewv, nob iEaoksl 16 Dypd of mhsopikd
otikng Uypod, nob Exer Pacn (8) thv melopevn Emgavewn tob torgd-
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~ = -
Zx. 101. ‘H gvviotapévn l?ﬁxu Zy. 102, 'H ouviotapévn F Exer
Slevduven mpdc @ kAT, Sievbuven mpdg Td Tave.

patog kai Hyog iy andotacn (hk) tod kévipov papovg tijg Emipaverns
% ané thv Ehedbepn Emeavela tob Gypod.

| Sbvapn ot mhevpied Eninedo toiywpa: F=8-hg-&

—

—
“Av 16 toiyope elval katoxkopupo, N coviotapévn F elval oprovTie
(5. 100). "Otav 16 Toiympa elvol Thaylo, ToTE, Gvaioya pé v kiion tod
-

tolyhpatog oyetikd pé 16 opilovrio Eninedo, 7 guviotapévn F Exet gopd
npoC Ta kit (oy. 101) f Tpog T mave (oy. 102).

Tta Swagopu texvika Epye (Sekapevés, ApevoPpayioves, ¢paypate
x.d.) mévrote haPaivoupe Omdym tig Suvipelg, mod ELaokel TO Lypo otd
mhevpikt Torydpata. Toti, rav 6 Hyog tob bypod elvat ONHAVTLKO, TOTE
ot@ tohuete avantiooovial mokD peyd-
Aeg duvapetg. Lé Eva @paypa T6 mEL0G TOL
abEdvel, 600 mpoywpolpE Gnd mave mpog
16 kaTo (oy. 103), yetl Etor drogebyetal va
onaoel {j vi oAclfoel 16 @paype pé TV é-
niSpaon OV peydAov Suvapeev, ToU Gva-
nTOooOVIaL KOvTd ot faan tov. Ey. 103. Topn} Gpayuutog.

Ry

102. Tuviotapévn TGOV Suvapewv ol tEaokel 16 Oypb oTd olvo-
Ao TQV Toywparwv doyeiou

[Maipvovpe tpia doyxeie A,B,I', mob Exovv Sragopetikd oyfipa, kal ppi-
okoupe TO Papog kabe Soyeiov, dtav elvar aderavoe. Ztd tpla abtd doysia
Batovue Swaboyikd Tdy o dyxo vepol (m.y. Eva Aitpo vepod) kal fuyiGov-
ue ta Soyela, Stav mepiéyouv 6 vepd. Bpiokouvps Ot 16 Bapog Tob TEPIEYO-
pevov vepod elvar mdvrote Td dio, dvelapnta ano 10 oyfjpa tob doxeiov.
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16 dioko tob Luyol, mol mave tou Pploketar 1o Soyelo, Evepyolv dU0 xa-

— 5
Taxdpupes Suvapelg @ a) td fdpos By tob Soyeiov xai B) 7 cvvatauévy Fo
Ty Suvipeny, nob Eaokel o Dypd 016 glbvoro T@V TolxOPGTOV TOD do-
Xelou, To relpupe adtd Seiyver 61u:

[ 'H ouvistapévy a)‘:,;_) t@v duvapewv, nol tEooksi to Oypd otd olvvore

Qv torywpatey tod doysiov, clvar Sivapn Katokbépuen pé gopa mphg
E Ta kGtw, avelapnty ard to oyfijpe tod doyxeiov kai navrote lon pé 1o
5 Papog tob Dypoi.

103. *Apxi) o0 "Apx1pfidn

"Otav Eva oteped odpe elvar 6AOkANpo 1| pépog tov Pubiopévo péca
%€ Dypo, 1d1e of Oha td onpela g Empavelag Tob ohputog, ol elval of
nH S ¢

imagh pé to Oypo, fvepyolv dvvduets, kaeteg

otV EMIQAVELY TOD COIUTOG, oL OPEilovTal oTiv

‘E;—:—__ Ldpootatikn micon. AL elval peyalitepn otd

{‘_T__ ¥ T onueie tijg fmgavelag tob obpatog mol elval

E—— :_ mo Pubid péou otd Uypo (oy. 104). "Okeg of du-

K —\ vapeg, tod dgeitovrat oty LEpooTaTiKN TiEon,

...__:/-1__ A~ NG| Erovv wd ovvarapévy, mob glvat xataxdovgn pé

~7___ Y__ __ | oopdmnpds tamavew Kol yu' aitod dvopdaletal dve-

L_-— — —— 1 on. TO onueio £pappoyfic tiic AvOOENG AEyETL
?‘J&'I'TQO UV agEMG.

Iy, 104, ¥16 otepeo dEa- Mpdtog 6 "Apyipndng avakarvye 611 Eva -

Oxeitan f Gveon A, ypod nov icopponel ffaoxel drwan oé xile ochpa

no0 elvat fubiopévo péoa otd Uypd kai dutimw-
%€ Tov Groroubo vopo, Tol Elval YveoTog Og apyi Tob "Ap iy :

¢ _+ r I3 -~ I3 I3 . - v

H dvoon (A), nol Evepyel of kabe odpa fubopeve péoa of Dypo, elvar
Sbvapn kataxopugn, ion pé to Papog tob Extomiopevov Uypod kai
Epappoletar ato kévipo Papovg 1ob Ektomlopevov Oypob.

e 7 e e ey

i dvwon A=V.e |

i —p————————]

b“OU & glvar 16 idiko Papog tob Lypod Kal V 6 Gykog tol Ektomlopevou
UTDOU

Yaoioyiopss vijc dvdroews. "H dvwon drokoyiletal elkoda, 8tav 16 o®-
R, oy glvan fuliopévo otod Dypo, Exel oxfjpe npiopatog (oy. 105). "ELwi-
Hag v mécewy sEaokolviar 616 mpiopa ol £Efg Suvapels : u) ol duviueig
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rod Evepyodv otig katakdpupeg Edpeg kai of 6-
moleg @hinioavatpodvrar fB) ol Katakdpuesg du-
VapeLg, mob évepyolv otig 8o opiloviieg faoeig
100 mpiopatog kai mob dviicTtolya ExoVV HETPO !

F,=h;-e-S «xai Fy=(h;+h)-e-8

‘H ouviotapévy abtdv tdv 8o duvaueny, Snia-
81 7 dvwon (A) elvar {on pé
A=F,—F,=h-5-¢

'AMAG h - S elvar 6 dykog V 10U mpiopatog, Kai

Eropévoe Tooog elvar kal ¢ dyxog Tot éxtomld-

pevov tppod. "Qote M| dveon elvat : Ty. 105. "Ynohoyiopog i
A=V g AvHOEDG.

(6mov & elval 16 cidikd Papog tol hypod). Té anueio Lpuppoyig Tig qver

cEwG (xévtpo dvihaews) Bploketar oT6 kéVIpo Bapoug Tob Ektomiopevey

A'%A'
[oiEd

Zyx. 106, Mepapatikn anodeln tig apxiic tod "Apxundn.

104. Mévpnon 1ijg TUKVATTAG

M vé Ppodpe THv mukvotnTa Evog otepeod ohpatog, Ppiokovpe 7
pdla my tol ohOpeTog, Luyilovrag 16 odpa. ‘0 dyxog V 10D cOpaTOG ono”
Aoyiletor amd tic yempetpikés Saotaoelg Tob cdpatog, Hav abthd Exer yew”
petpikd oyfipe (kopog, opaipa k.k.). Tote 7 avxvdTyTa Tob coOpetog elva
py = mg/V. "Otav 6 ohpa Eyel dxavovioto ayfjpu, tote Ppiokovpe 10V
$yko 1ob abpatog Pubilovids To péoa of SYKOPETPIKO SwAMva, Toh TEPLE
xEL vepd. ‘O Sykog V 1ol odpatog elvar icog pé tov dyko V 1ol vepob, oV
tktonilel 10 o®pa. AbTO 1O Ekromlopevo vepd dvePalvel mave dmnd thv ap-
yukf EAevlepn Emgavela tob vepol. "H péBodog abti dév elvar moki akpLpng

"EEiowon Tiig mukvopeTpiag. “Eva odpa, mov Exer Syko V kal mv”
kvotnte py, Exel Papog By oo pé:
Br=V-p; g (1)
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Z16v 1810 1omo Toog dyxog vepod pé Tiv I8ta Beppokpacia Exel Bapog By oo pé:

Bu=V.p, 8 (2)
mov Py Elvar 1| mokvétta tod vepol. "Av Saipéooupe katd pédn tig e&1-
S@oelg (1) kal (2), Exovpe :

By

|
prianG ,

—_—— tpa = AL < 1S 3
g p i‘ Pr= Py o | 3)

H &omon (3) Mystm élowan tijc muxvouetplac kal pavepdver 61t :

"H nukvotnra (p,) Evog odparog of Beppoxpacia 8°C elvar oy pé 16 -
vopevo tijg nukvotntag (p,) ol veped ot Beppoxpasia 8°C Eni 16 Liye
100 Papovg (Br) tod ebputog npbg 16 fapog (Bn) Toov Gywov vepol pé
v ibwa Oeppoxpasia.

Maparqpnon. Ztig ovvnbopéveg feppokpacies 1) nukvotnrae tod vepob elvar katd
HeYGhn mpoatyyion lon pé py = 1 gr/jem?,
Mukvotnta tod vepod (o gr/cm®)

0°C £l O 4°C s°C 10°C 50°C
0,9998 0,9999 1,0000 0,9999 0,9997 0,9880

NMPOBAHMATA

14, Tl6o0 elvar o Oyog otning Ldpupyvpov N vepol fi oivorvedpatog, i Onoia
UOKET igon p = § p/em? ; Eidwka Bapn : LépupyLPOUL Eugp = 13,6 p/em?®, vepod i ™

= 1 pfem?, oivonvedpatoc €,y = 0,8 pfem®.

i 105, “Evg yuahivo Goxelo Exer oxfipe U kai nepiéxel vepd dg ) péon t@v 800 g@-
MVov 1ou. Of o cwijveg tod doyeiov Exouv v ibla Siapetpo. Xivoups otov Eva
TOM Ve tapaeivilao, Tov Exel cibikd Bapog Erap = 0,8 plem?, T nupapivéhuto oxnpari-
FLothin, nol Exel Oyoc S cm. Moo 0a avéPet atov diko awliva 1 Ehevlepn Enipaveia

T K ;
oh Vepoi ; EVED: 1 p/em®.

106. Méou of Soyeio, mov Exer axfipe U, yovoups Liyo Ubpapyvpo. “Enetta yovoups
m_‘-‘ otov Eva Bpayiova Tov Eva Lypd A, eldikol Papoug £,= 1,84 p/cm?, mob oynparifel
‘P MAn lyoug 20 cm. Méou atov dhlo Ppaxiova xivouue vepoO, domov ol éAeibepes &mi-

VELEG ToD Dypol A Kai tob vepoD va Ppelody otd (6o oprgovrio Eninedo. Né Ppebel 16

YOS Tiig otiAng Tob vepod.

HEg

5 107, 1¢ éva UBpaviikd meotipro ol Empdveleg tdv dvo EuPolmv Exouvy Eufadd
E"" 3em? kal S, = 180 cm®. Et6 pkpd Eufoho Evepyel kabeta Sovapn F, = 4 kp, Ioon
Vaun (F,) tvepyel o1 peydho Epfolo ;

108, “Eva KuAvdpikod Soyxeio, mod 1 Paon tov Exer EuPadd S = 100 cm?, mepiéxet
Ve Litpo UBpapydpov kai Eva Aitpo vepod, Na Bpedel M micon (p), mov Euokeltar otdv
Méva o0 Soyeiov kal  Stvapn (F), 7ol Evepyel ooV mubuéva,
euan= 13,6 p/em®, A 1 p/em®
5 109, Mg Setapev Exet oxfina k0Bov, mov 1) diui Tou Exer pficog 10 m. *H Sebapevi
KV‘“ Yepatn pé vepd. N& Ppedel f duvaun, mod évepyel 1 a) otov mubpéva 1 SeEapeviig
4 B) ot kGe KatardpLPN TAELPE THE.
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110. Metalhkd kuhvdpico Soxelo Exer Gyog 1,20 m xai ¥ Siapetpog tfig Paoems
Tov elvat 1 m. To 8oxetlo elvar yeparo pé hardrado, mod Exet ldixkd Papog & = 0,9 pfem®.
Na Ppebei 1y S0vapn, mod Evepyel oTHV KUKALKN Baon ot Soxeiov, btav abto otnpiletat
otb Edugoc Etal, GoTe : @) 6 GEovag tob xuAivipov v elval KatakopLpog xai B) 6 GEovag
100 xuAivBpou va elvar dpilovriog.

111. “Evac b8poppaxtng Exet mhatog 6 m kai M otabun.tod vepod and T a kal
&nd v dAAN peptd tod UBpogpdyTn GTavel of Gyog 3m xai 2,8 m. Na dnoloyiotolv ol
Suvauelg, mob Evepyodv otig 8bo Emeaveieg T0d Oopogpayn.

112. "Eva gopropévo mhoio Exet Papog 10 - 10° kp. "Av 10 eldiké Papog tod Bukao-
awvod vepod elvat &y, = 1028 kp/m®, va Ppedel ndcog Gykog Tob nhoiov elvar Pubioptvos
péca oth Bdlaooa. Tlécog yivetar abrdg 6 dykog, Stav 16 mholo Bpebel of motaud, nod o
vepd tou Exer £ibueod Papog e, = 1000 kp/m®;

113. “Eva xoppér petailov otov aépa Exer fapog 40,47 p kal péoa otd vepd Exel
Bapoc 34,77 p. Mooo Papog Exer, Grav Pubiotel ptoa of olvorvevua, mod 16 eidikd Papos
tou elvar g, = 0,79 pfem® ;

114, Mg petadhaxi ooalpa otov dépa xer fapog 160 p kal péoa ato vepod Exel Papos
100 p. T €ldikd Papog 1od petdrlov elva B = 8 p/em?®. Na drodeiytel 61 ) opaipa elvat
xoiin kal va drokoyiotel & Sykog Tig KolAoTNTAS.

115. Mié cupmoyie xai opoyevic opuipa érno oitnpo (g, ;= 7.8 p/cm?) BubiLerat
péoa ot doxeio, mob meptExel vepod Kai LEpapyLpO (%ap: 13,6 p/em?®). "H opaipa loop”
porel Erot, Gote Eva pépog g vi elval fubiopévo atdv UBpdpyvpo. Mbco pépog drd MO
v dyko Tic opaipag elval Pubiopivo otdy K8papyLPO ;

116. “Eva xuPixd xoppdtt Edkou mo¥ Exer awun 10cm, Pubiletar mphra ot vepo
xoi Ererra of b N PpeOet noco pépog tiig dkpfig Tob kopov Ppioketal EEw and 16 HYpo
ot kabeptd anod Tig Suo mapanave mepintdoelg. Eldikd Bapn @ vepod ey = 1 p/fem®, Audlob
g, = 0,8 pfem?, Ebhov £ = 0,6 p/em®.

117. 'And 10 dioko A, &vog LuyoD kpépetan odpa A xai and 16 Sioko A, kpEpetal
ad@pu B, mov Exer Bapog Fyy = 10 p xai idiko fapog eg = 8 pfem?. Tote 6 Luydg looppomnel:
Bubiloupe 6 obpa A of vepd kai 16 odija B ot ypd, mos Exel 160 Papog ey = 0,88 p/em®
0 Luys xai nadt loopponel. Na Bpebet 16 £i81k0 Papog 1ob chpatog A.

118. "Eva xoppdrt petdrlov otov dépa Luyilel 40,05 p xai ot vepd 35,55 p. L0
pétadho adrd Sévetan Evoe Koppdtt napagivie. Ta 8bo adpara fuyitouy atov dépa 47,88 p
xai o16 vepd 34,38 p. N Bpedet 16 eidikd fapog tiig Tapapivnec.

119, “Eva duoveEvEs KOPRGTL dhoupiviou otov dipe Guyiler 270 p, Evd, tav Pubietal
of vepod, mov Exel Beppoxpacia 182 C, Cuyilel 170,14 p. Td eldikd Papog tod vepod ok
180 C elvaon £y = 0,9986 p/cm?. Mboo elvar 16 eldikd Papog Tod drovpviov ;

120. “Evo xuPikd koppatt mayou Exer dkpfi 3 em kai Emmhéer ot gva Suaiopa. Mié
vi Pubhotel 6hog O ndyog pécu 616 Srdivua xai va loopponel, mpocbitovpe oV avir
tepn Emupaveld tou 7,56 p. "Av 16 eldiko Bapog tod mayov elvat £y = 0,92 p/em?, va Bpe0st
16 eldik6 Bapog (g,) tob Sraddparos. 600 pépog Tig dxpfic Tol koBov B elval Pubropéve
atd Sialupa, dv Apaipiooupe 10 Pdpog mod Paiape othv avitepn Emtpavela tob rayov i

121. Mud koikn petadriki opaipa mob Exet eldikd Papog e, Oéhoupe va Emhiet otd
vepo, Exovrac Pubiapévo to piod dyko g oTo vepd. "Av TO Bapog tiic opaipag elvat Bs
®600 TpémEL va Elval 1O max0¢ TOV TOWORAT@Y TG ; *Egappoyt : & = 9 p/cm?, B = 30 kp:
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IZOPPOMNIA TON AEPIOQN

" ATHOO@AIPIKY) TTiEON
105. XapakmpioTika TGV aepiwv

Ta Gypa xal té dépia droteholv Td peverd oduara, wod Bév Exovv opt-
'UF‘:VO oyfjue, &neldn Td popLd toug elvar EEatpetikd sbkivnte. "Extog and
™M pevotétnre @ Oyph kel T dépio Exovv kai Opiopéveg GAAes Kotvég

WOinteg, my. Exouvv Papog, Efaokodv mison of kabe Emeaveia mod Ppi-
Oketon o Enagn pé adtd, dvantiooovy dveon mive otd obpeta Tod elval
B"Blupéva péoa o abtd k.6, "Avrifeta Spwg pé ta Dypd, tod elva (ayedov)

Topnieote kai Exovv dplopévo dyko, t@ épra elval modd oupmieatd, dév

XOwv bpropévo dyko, kal Stackoprifovial of Eho TO

*8po, o tolc npoceipetar. “Etol Eva aépro, mov

Bplokeron péoa of Soyelo, 8Ev nupovsidlel Erevlepn

tMoavere. ‘H thon 71d daatodrt, mod yapaktnpilet o A #

W dépra, pavepdver 8ti petath T@v poplav tdv de- | 4 ) e

Plov &y avantooooviar Suvapels, Tov vi éEacaii-
Couvy T guvoyn tfic palag tob deplov (oy.107). "Av | w_ P e

SVumitcovpe Ehagpd 16 Géplo, mol Pploketar péoa | i & 'n

0% Evg, unalévy, rapatnpobpe &Ti, poAig xatapynOel *f“ T N f
Teon nov EEackobpue otd déplo, adtd Gpéong Ea- % s B

Varaipver tov dpyikd byxo tov. T neipape adtd oa- . 107

VepGver 1 1h dépla Exovv télewn EhaoTikotnTa 6-
Ykov, "Qors :

Té atpra elvar copmestd Kol yapaxtnpifoviar &rd mokd peydhiy thon
T Suaerorn) kai téheia Ehaonkbinra Hywov.

106. Bapog rév depiwv

"Onoc 16 oteped xal ta Dypa, Etol kel té@ Gépra Exouvv Pdgos. AbTo 16
GE[X.VOWE pé 6 EEfic meipapa 1 Mé thv depavtila doaipotpe tov dépa dnd
Hb gugdy kal T Cuyioupe. “Eneita donvovps vé prel péoa ot guain &é-
Pug xai th Luyifoupe. Mapatnpobie &t tdpe 1 ik Exel peyaditepo fa-
Pog, "Oha 14 dépra Exovv Bapog, dAha otig ovvnbopéveg cuvBijkeg Beppo-
Kpuoiac kol mégswg té Gépra Exovv pmkpd eldikd Papog cuykpririka pé 1a
Steped xai ta Oypa. Ma tov dépa Pprxape 6 :

I “Eva Aitpe (1dm?) dépa, of xavovikis ovvdiikeg (Beppoxpasia 0 °C kai
nigon 760 mm Hg), Exer Papog 1,293 p.
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107. Mizon tEairiag Tol Papoug Tol depiou

‘Enetdn t¢ dépia Exovv Papog, yi' abtod kdbe otpdua Evog deplov, ¢Eat-
tlag Tob Bapovg Tov, méler 6 MO kdTw GTPdUa Tob depiov. AUTO 10 OTpOUD
petadider Ty nieon otd kathiepe oTpdpete Kol npoobétel o’ abty kai TV
nieon mov dpelhetarl o1d Sikd Tov Bapog. “Etel péca of pid peydin pato
aepiov dvarthaoetar aleon avaloyn pé v O8pootatikn nleon. "H nokvo-
mra Evag DypoDd, mob Tpepet, elvar atabepn of 6An Ty Extaon 1ol OypoD,
vt 6 Oypd elvar dovpnizota. "Avrifeta i moxvétnTe Evog deplov, nob
ApEpEl, 8év elvar 1) 1dia of Sha ta ostpdpatae tob Gepiov, yati td aépa elvat
OVUTLETTA.

Of Siapopéc oty nieon kel Thv nrukvotnta tob deplov, Tob opeiloviat
o016 Papoc Tov, yivovtar alodntég, povo Srav 6 Gyog Tfig oTiing Tob aeplov
glvar oAb pey@ho. Tia Eva dépro, mob Pploketon péoa of doyelo pé PUKPES
Saordoeic, dexdpacte St 1 mukvoTnTd Tov elvor orafepr kal 611 of Gha
76 onpele. g palag Tob deplov Emkpartel 4 ibia aleon.

108. "Arpoodarpikiy micon

"H drpdogaipe elval 10 otpdpo tob dépa nov mepipakier Tov mhavnn
pog kai ovykpatiétar Emtiag tig Pupdtnrag. 'Enedn 6 dépag Exel Papod,
avantiooetal péca oty dTpocpapa wicon, mod dvopdleral drpoopaipu]
nfean. Abth EEaokeltal of kaOe émpavela, nob Bpioketar of Emapn pé Y
atpdoeaipa. “Av md pkph Emgavelo Exer Eppado AS xai méve tng e
okeltal f| dtpoopaipiky tiean p, tote ¢ abti v énwpdvela Evepysl ddvaut
F=p - AS, nov elvat »dfern otiv Emedavela.

Métpnon Tiig dtpoodaipikiic méoewg. Aév propotpe vi hHrohoyi
coupe moon elval i ATHOSPUIPIKT
nieon omv Emeavela tig g,
yiati pig elval dyvooto 6 Uypog
i dtpoogupag kai yuri g mv-
kvéTyra tobd dépa ouvex®dg Elat-
ThOveTal, 000 ATOMAKPLVOULTTE
ano v Emeavela the g, TAV
ATROGEUIPIKT] TiEST pnopodue va
T HETPHOOULHE pé TO YVOOTO TEl-
paua 100 Torricelli.

Maipvoupe yuaAivo cwAnva e
pfikoc nepinov v pétpo, mod N pid
dkpn tou elvat kAewoti. Fepifouvps Yy 108, Métpnon ths druoopuipki;
16 coliva tekeing pé bdpapyvpo, ; TEGENS,
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Khefvoups e 1O Bly oo pug 16 corive Kai tov dvarnodoyvpilovpe (16 cwAN-
Vo) Pubitovtag thv avouyth depn tou péoa of hexdvn pé Hdpapyvpo (oy. 108).
0 U8papyvpog kutePaivel péon otd cwlva kai | Ehedbepn Empaveld tov
STupartit o fva Gyog h =76 cm mave and v Ehedbepn Empdvera 10D Hdpap-
Y0poy Tiic hekdvng, Gtav dkteholpe o nelpepe kovid oty Emeavela Tiig
eﬁlﬂccug. ‘H kartakbpuen ardotecny h thv Emepaveidv tob 08pupyvpou
Kéga o16 solve kel péoo ot Aekavn elvar avelaptntn-ano to Epupudo
g opfig, 16 oyfipe kai v xiion 10 cwifva. L1o anuelo A tfig ém-
‘Pdvalug toll USpapyvpou tiig Aekavng &faoxeltol § Grpoceaipiki mieon
uu. Z16 onpeio I, nob Ppicketar ot6 Bro dmEovio eninedo pe 10 onpelo
) é‘é(mxa’[tm M e nlean p,,.. %16 onpeio B tiig Empdvelag tob bdpapyipov
Wou 616 cwrfve § mieon elvm pndéy, yetl ndve and tov uSpupyupo
‘”‘upxat kevd (Pupopetpikd kevo). “Qote 1) dtpooaipikn nleon p, o, T

uokettar otd onpeto A, elvar loy pé iy nleon nod mpoxalel 7 fm;:)n o
6[’“9)}1’)90v, Gyoug h = T6.cm. "Apu elvai:

Py =h-e=T6cm: 13,65;-_1—3- kal  p,,.= 1033 p/cfn* i

i | P, = 1,033 kpjom® |

"H nigon adth 6vou'd§5rm Kavoviki} Gtposgaipiki nisoy fj xai ma gu-
Ol arpdogarpa (1 Atm).

ZuviBumg t6 Oyog tijg otiing tob 08papybpov petpiétal of Y1hlootd-
HeTpa kol Emopéveg elval:

o

[- 1 Atm 76 cm Hg 760 mm Hg Ll 1 Atm = 760 Torr

‘Anb g napandve cuvuYstm Em

I 'H kavovikf arposapuc nicon (1 Atm) civar Ton pé iy xiscrq v
"B tnigptper atiphn 03papydpov Goug 76 em ot Beppoxpacia 0 °C.

Enpciomon. Lt Merewpoloyia V| atpogoapiki nicon petpiétal pé th povade TECEWS
Bar o 1a Omorolharhdold ™G

UBar — 1o dyn/em® 1 millibar (1 mbar) = 10* dyn/cm*
U microbay (1 pBar) = 1 dyn/cm?

109. *ErarTwon Tiig arpoodaipikii méoewg pé 16 Ujog

Metpapaticd Pprkape 11, Stav avePaivoupe katd 10,5 m mave and
iy tmeavea tig Odhucoag, 7 drpocgapua) nicon Elartdverar mepinov
Katq | mm Hg. To iEayopevo adtd 10 Bplokovpe kai pé Omoroyiopo, v
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Seytobpe 611 16 kardTEpo OTPONC T0D dépa E-
&1 aTabepd elduxd Pdoog Eatpa =0,001293 p/em?,
Egépovpe 61 elvor 1 mm Hg = 1,36 p/cm® INd va
#hattofel ooy 1 dtpocgaipiki nieon katd
1 mm Hg, npénet va avePodpe ot Gyog h, mov
ané thv &Eicwon p=h- € Pploxovpe St
glval :

Y N 1,36 p/cm?
Eatpe 0,001 293 p/cm?

kei h=10,5m

Té nepondve EEayopevo loybel povo yid

= 1050 cm

Zy. 109, Metahhaxd PapOpe

. 4 1 Tpo yit th pérpnon Oyou and
7oAt pexpés puerafoiés 1ob Hyoug ndve and ™v 0.Géc 4 km. y

tmpaveln 1ijg Bdkoooag, yia tig dmoleg Bew-

polijpe katd mpootyyion 6t | nukvoTnTe 100 g “Avtiaroign "im?
aépa Srampeltar otadeph. "Adra N tig peyd- Yiog fiife HE

rec peraPoré tod Dyoug, mpéner va Lapoupe km | (@eppoxpasia 0° C)
broym 611 Ny mokvoTnTe Tob dépe ElaTrdrerar,

8ao adbavel 16 Gyog, “Ett Pplokovps Evav méd d 760
oMOTLOKO VOO Yi1d T petefolt tfig dtpocpal- 3.,_ ?;;

pikfic méoewg pé o Gyog (BA. rivaxa). Ztig 3 523
npakTiké; Epuppoyés, my. oTiv depornopla, 4 462
ypnoiponotolpe &ldikd petaihikd Papopstpe 5 407
(Syopetpund Papduetea) mob Selyvovv Thv d- f' ;ﬁ?’
tpoopaipik nison kai 16 dvriotolyo lyog of 8 -280
pétpa fi yihopetpa (oy. 109).

110. ‘H apyxf ol "Apxipiidn oré adépua

"Onwg of kabe oBua, mov Pploketar péoa of bypod gvepysl 1) dvoot,
tro1 xal o k@be adpa mov Ppioketar péoa ok dépro Evepyel 7 dvwor. Avti
npoépyetal and tig méaelg, mol EEaokel 10 aépro of Bha ta onpeia Tfig Env
pavelag Toll obpatos. “Qote kal y1d ¢ aépra ioyoer 1) dpyf Tod *Apruyfidn ¢

—>

‘H tivoen (A), nov Evepyel of kabe aGpa fubioptvo pioa of aépro, slvat
Sovapn kataxopuen, lon pé 6 Papos tob Exromidpevon aepiov xai &
Qappdietar otd kévipo Papovg tod Extomidpevov aepiov.

Evoxm A=V.e

8mov & elvar 16 eldikd Papog tob dspiov kai V elvar & Sykag tob txtomior
pevou deplov.
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N 2y. 110, Evq peyaiidtepn
N opaipo tEuokeltul peya-
Abtepn dvoon.

rrE— L) o

Hewaparva) anddeks. ITig d0o tixpec Tiig pihayyag Luyold kpepdue pud
HeYaAn kofhn oealpe M xai md pikpf petalhixi cuprayf ogaipa N, 1
bnoia grév aépa loopponel ) ceaipa M (oy. 110). “Av ué v depavrila
d‘%tpésoups 16v Gépa, muparnpoipe b1 otd KEVO 1 peydin ogaipe M
Ylverar Baporepy. Abtd delyver 811 ooV dépa fy peyahdtepn opaipe SEyeTal
Beyadotepn dvewor, yietl gkroriler peyahbtepo dyko dépa.

Pawouevind fdpog. "Otav tuyiovpe Eva odpa otov dépa, Bpiokovpe 70
Pawouewxs fdpog 100 ovpatos. To Papog abtéd glvar 76 dndivro fdgog tod
Shpatog EATTOREVO KaT THY dramon TOL tvepyel oté odpe. Itig Epyactn-
Plakéc petpfioeig, mod ylvoval pé peydin axpifsra, mavrote Aefaivoupe b-
ROyn iy dveon tob dnpovpyel O dépac.

"AcpéoTara. To depdotato glval i TPMTN MINTIKY CLoKELN, Tod Emi-
Vonee & GvBponog Y16 va avepel péon oAV atpoopaipa. To &epdotato
Unote)ettar and Evav Ehaepd adko, mol elvat KATAOKEVAOUEVOG AN dgpo-
Steyéc Gpaope i an6d EAacTIKO. "0 gakog elval yepdtog pé Eva aépro, mov
Exel wikpoTepo eidikd Pipog amd Tov aépa (m.y. wtaéplo, bdpoydvo, filio).
‘Ao 16 saxo kpépetar katdAAnio okdgpog, yid Tolg mapaTnpNTEg T Yl
Sdpopa abtoypagikd Spyave. “Av apiioovpe 6 depdoTato Ehevfepo, alto

veBaiver péoe oty drpéogaipa, vt f dveon elvor peyalireon ano 10
Bépog tov. Kabie Spoc 16 depdotato dvepaiver, 1 tEwtepikn nieom Ehat-
Thverar xal y1’ adtoé té aépro, mov glvar péoa otd odko, Stactélietar kal
Wropet vé ombost 16 odko. Tétole GepdoTata xproiponotobvial yid v
g‘gi'ilﬂt‘-l'>\m<n1 @Y avotepwv oTpopdtav THg dTudcpuIpug pé abTOypPaAPIKG
GPYO.va, nov Ppiokovial oTd oKAYOC. ‘0 oaxog ondler of Oyog 20 dg 25
Mhidpetpa kal T6Te 16 OKAQOG TEPTEL Pé th Ponbela darelinrdTovn.

"Av 6 oaxog Sév elvar EhaoTikog, tote ondler of pucpd Byog. AbTo 16
Helovéktnpa anogetystal, drav o160 KAT® uépog tod odkov Lmapyel avol-
X166 cwifvag, Y16 va geoyet ELevfepa aépro Gnd t6 odxo.

* Avopwree) Stvaun. "Av V elval & Byxog 1ob depootdtov, £, Kal g elvat
ﬁ\?‘!iotmxa 14 eldika Papn tod &épo xai tob deplov, Tote slvae :
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Bapog éxtomiopevov Gépa, dniadi | Gvwon A=V-.g,
Bépog aepiov B.= Vg,

‘0 oaroc kal ¢ Sudpope EEaptipote (FKAQOS, Spyava x.A.) Exovv Bapog
Bg. "Apa 10 6Mxo Papog 10D depootdrov glvar :

Bol = Bi +‘ V. Eq
TH oTiypt), To0 ATOYELOVETAL TO AEPOOTATO, gvepyel mave ToL 1| CLVL
- = A, . %
otapévn F 1dv duvapenv A kol Bo, (@voyotikn duvapun), mov elvat Ton pé:
F=A—Bu fi F=V-ea—(Bg+ V-g,) xal F=(ea—84) V—B:

Nopog Boyle-Mariotte

111. Népog Boyle - Mariotte

O tEetdocovpe midg petafdiietal 1 nieon &voe deplov, Brav petaPah-
Aetar & Sykog tov, “Eyovpe dvo cwhijves A kal B (oy. 111), mob ouvBEOoVTOL
pé Ehaotikd cwkiva. ‘O colfivag A Exet oTpOPLYYE Kai mdve Tov Drapyovy
Swwipéoeic of kuPika EkatootopeTpa. “Orav 1| otpogryye elvat avoryti,
yovoupe otov Eva cohfva 08papyvpo. Abtog, Gtav looppomioel, QTaver
xal aroig dvo cwifjves ot 1810 Twog. 'O colfvag B pnopst v petakiveitat
KATOKOpLYQ Upootd and E-
vav kavova, ol Exel Staipé-
gilg of ékatootopetpa. “O-

Tav KAEloovps T oTpooLYYa,

1018 péoa o160 cOMVA A e~ A B
yidevetar i pdfo m dépa,

nob Exel Syxo V, xal micon

Ton pé thv dtpoopaipikt nie-

o Po. “Av @veBdoovpe TO o=

Mva B, tote 6 Sykog tob Gé-

pa péoa otd coMiva A yive-

T V, kaf 7 nieon tov yive-

taL p, = pp + hy- 'Avtifera,

iv katePaoovpe t6 cwhive

B, 1616 6 8ykog 1ol dfpa pé-

oa 016 coliva A yivetor V,

xal 7 nieoh Tov yiveral g P Y

P2 =Py — g To meipapae pag Ty, 111, Andseign tod vopov Boyle - Mariotte.
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Selyver &1 navrote logver § oxéon :
Po- Vo=p;1- Vi=py- Vy=otab.
Eto1 ano 1o relpape cuviyetat & axorovBog vopog Boyle - Mariotte :

Yo otafepi) Deppokpucia 16 yivopeve tiig mésewg (p) éni oy dyxo
(V) mig opropévng patag (m} aepiov Swatnpeitar atubepd.

— 7‘|

vopog Boyle- Mariotte p- V= cme_—J

"Ano v &Eigwan py - Vo= Py + V1 Bplokovpe Ot

Yno otadepn Ocppokpudic ol dyxor pdg opopévig padag (m) depiov
tlvar avuistpogag dvaloyor pé tig méceig Tol depiov.

V
i vopoc Boyle - Mariotte <> = P
l Vi PE i

‘H kaproly tob oyfipetog 112 nepotivel ypaoikd 10 vopo Boyle -

gb Mariotte.

P

8p1 A Iéve ioyiee 6 vouos Boyle - Mari-
7\ otte. "O vépoc Boyle - Mariotte £pap-

:2 \\ poletar dxptfde povo otl ldavixd dé-

4pl | \ pea, ol AEyovtar kal Téleta dépua, EvO
35 _—"\ ot guoved déoia EEUPUOGETAL PE Ap-
2p i KeTH Tpootyyion povo o Exeiva Td
P | LB aépia, mov dnéyouv moAD dnd Tig cuv-
0 | | | . Oiikeg tiig Dypomotfoe®g Toug Kal po-

v/a v/a  vf2 VoV

vo Y16 pikpég petafokig tijg mécewg
Zx. 112, MetaBory the méoewg p ot (FETO M. GEpia glval 10 fiAo, 16 0-
cuvaptyon pé tov dyko V. Euyadvo, 10 iCwto).

112, MerapoAy tfig mukvémTag aepiou

Mui péto m depiov éxel of Ogppoxpucia 0° C &yxo V, xai nieon pg.

Ote T mukvoTTe 100 depiov elvar py=m/Vy "Av oTiv ‘{51(1 Oeppokpacia

? QYKOQ 100 gepiov yiver V, 1 nigoi tov Y[VBTU.l p kai | vée mukvoTnTe 100
“pioy glvar p = m/V. "Apa Exovpe T oxéon :

Vv
m=pg- Vo=p:V xai &-:—Vg- (€]
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Toppave pé 16 vopo Boyle - Mariotte elvon :
B ..Yl 2
Po v

'And tic EEwomoeg (1) kal (2) Bploxovpe :

| o P |

‘H tehevtaio tElcwon gavepdver 6t :

! "Orav 1j Ocppokpacia évég depiov Swotnpeitar otabepy, 1) mokvérnta 100
aepiov elvar dvaloyn pé thv nicon Tou.

113. Mavéperpa

Té Spyava Tob YpNOLHOTOLOTHE, Y1& va petplipe TV tieon t@v depiov:
dvopdloviar uavduetpa kal Sakpivoviar 616 pavipetpa pé typd kul Tl pE
tallixd pavéuetoa.

a. Mavépetpa pé Oypd. 1) Té dvoryrd pavduetpo. Adtéd dmoteheltd!
and yudhvo doyelo of oyfipe U (oy. 113), mod nepiéxer Lypo pé yvaoti
nukvotnre (ovviBwg bdpdpyvpo 1 vepod). “Otav ot6 Soxeio A Emikpartel
rigan fon pé v drpoopaipiki, 6 DEpdpyvpog Ppicketar otd 1o vyos
kai o1l 800 owAfiveg Tob Soyeiov. “Otav 1 migom Tob depiov dév elvar toh
ué THY drpoogaipikn, ToTe of Emipdveieg tol Lpapylpov péce oTovg duo
gwAfiveg mapovoiatouy dragopd otdbung Ton pé h kel énopévac 1 nigon
1ol depiov péoa atd doyelo A elvar :

pd:plou = pﬁ:uoow :t h

2) T6 wAetord pavdue-
tpo. Ilepiéyer péoa otdv
KAELOTO CWANVE TOL ik
nocotte. Gépa (oy. 114).
“Otov 6 Sykog avtod tob
dépo yivetar 16 1/2, 1/3,
1/4... Tob épykod Sykov,
tote 1§} mieon tov yivetm
avriororya 2,34 . . . gopéc
peyadbtepn dnd Ty drtpo-
o@aipik. Z16 kAE10TO po-
vopetpo ouvvibwg ypnoi-

Ex.114. Kewoto
poroteitat Hdpapyvpog. Zx.113.Avouyt6d pavopeTpo. HavOpETPO.
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114, Népog Tob Dalton

“Otav 800 dépra mob §év avribpobv ynuikd Epxovial oé énagr, TOTE Ta
L dvapyvoovtar xal oxnpatifoov Gpoibpopgo piypo. Té gaivopevo
W16 dvopatetar dudyvon kel cvppaiver navtote, dnoteodimote k1 dv elvat
of mokvoTntes TAV @epiov. “H Sidyvon tdv deplov elvol arotéleopa Tije
dﬁlduonnr; xumjoewg 1@V popiav. Ta popra tod Evog deplov praivovv avape-
%% g4 popla tod EAhov deplov, Eneldn otd dépa ol dnootdoels petath
tdy Hopiwv elvar ueydies oxetikd pé tig Swotdoeg 1@v poplov. Méoa o
fva Soyeio A Exouvpe bdpoydvo (Hy), mod Exet dyko V,, mieon p, el Beppo-
¥puoia 8. Méoa ot Ao doyelo B Exovpe dokeidio tob dvBpaka (COy), mob
“Xet Syko V, mieon p, kai v (5o Beppokpacia B, @épvoupe T dvo dipia
Moo o¢ Eva tpito doyeto I, mol Exel dyko V. TO kaléva anod ta muparnd-
VO dEpra, Sraonopmiterar Suotduopgpa péoa ot6 Soyeio I', odv vd frav pdvo
Tou kaf gnopéveg amoktd Syko V. Méow ot doxeio T 10 Ddpoydvo Exer
Tigon X, kai 16 Siokeidio tob dvOpaxa Exel mieon x, ‘H 6hwkh nieon t0d
“?Tlmro:; (P,,,) Elvar Ton 10 G0polopa TOV PEPIKDY TECEWY X; Kai X, TOV

V0 Gepiov, 'And 1G Topumdve cuviyetal 6 dxoiovfog vopog tod Dalton :

"Otav Gvapvyvoovtar dbe aépa, mod d&v avridpodv ynuixd, toéte xabe
Gépro Sraoxoprilerar dpordpopea ptoa ot Sradéorpo ydpo, oav va frav
névo tov, kai f| Ohwki) micon tob piyparog clvar fom pé 16 GOporopa
Ty mésswy, nod 0a elye 16 xobiva and avta ¢ dépa, dv frav pévo
oV péoa of M.éélnpo to ydpo tob piypatoc.

"Adyefour; Expoaay tod véuov Tod Dalton. Tid td napandve 8bo depra,
% baboyévo xai 16 drokgidio 100 GvOpuka, Stav ta petapépovpe dnd ta do-
X8l A kai B péoa oté Soyelo T, loyber & vopog Boyle - Mariotte xai Exovps:

-V
Né 16 H8poyévo  x,-V=p; -V, dpa  x, = Bz.v_l
-V
Nd 16 §iokeidio tob dvBpaka Xy Ve =Py Vy  dpu Xy = .P_?V_ﬁ

H OMkn mieon tod piypatog (p, ) slvat

Hiyp

-V a "
Pulrn=x1+x""=£lv_l+gavi e

L vopog tod Dalton  p, -V o =p; -V, +p- V, ;

o Taparave vopog tob Dalton ioybet kai Y& nepiocdtepa and dVo atpia.
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MPOBAHMATA

122, TE xavovikéc ouvDilkes T0 1 Aitpo aépu Exer Papog 1,293 p. Moon elvat i nuvaj
e (p) To0 dépa of griem® ; Tlooeg YopEg 1 nukvoTnTa 100 vepod elval peyaritepn ano
v rukvoTnTe T00 GEPU ;

123. It6 meipupe tod Torricelli, dv avri yid G8papyvpo %PTCIHONOLOVGapE YAVKE
pivn, nooo B Hrav 16 Gyog tig athing Tod Oypod péca otd owhiva, Htav 1O £1B1KO Papos
the yhukepivng elvar & = 1,25 pem® kai | Grpooguipikn mieon elval 76 cm Hg;

124. M guoulida aépa avePaivel péoa ot UEpapyLPO. “Otav 1) puoukida Ppiokerd
ot pabog 40 cm, abtn Exer dyko 0,5 cm?. Tlooo Syxo 0a Exel, Btav @rdcel oty Empaver?
toD HEpapyvpov ; 'Atpoc@aipikn tiean p, = 75 cm Hg.

125. “Evoc otevog ioobapetpixog cwhnvag Exet KAELOTH TH wid dxpn tou kal @vol”
ytiy Ty @hhn. Méou otd owinva Dmapyer P otayova KEPaPYLROY, nov Exet pijxog 5 cm
“Otav kpatdpe TO cOLAvVa KaTaKOpLYo pE THY KAELGTH dKkpN TOL MPOG TG TAVE, TOTE
aTiAn Tob Gépa, tov elvar KAEIOHEVOS pEca aTd owiqva, £xel Gyog 25,6 cm. "Otav avae’
nodoyupicovpe O cwhfiva to Gyog Tfig othing tod agpa yiverar 22,4 cm. Téon elvat
Exeivny T otiyp 1) dtHoo@aipik wieon |

126. T& 0°C xai micon 76 cm Hg 1o cidikd Papog 100 aépa elvar €o = 1,293 p/lt
Mooo [lupoz iyovy 2 m? @épu of 0" C kai mican T3icem He @

127. £16 toixopo évog doxeiov pé vepd clval tpookolinuévn Quoahida atpu, 10!
Exer Oyxo 0,02 cm?®. “H guouhiba Ppioketar 10 cm kdto dnd tv ELeubepn tmpavera 100
vepol. ‘H arpooeaipiki wieon elvar 74 cm Hg. [ooog 0a yiver 6 GyKog TG Quouhidus
dv N arpoogaipikn mieon yiver 77 cm Hg ;

128. Mooo fuyilet 1 Aitpo aépu 0° C xai micon 50 Atm, &v of KUVOVIKEG GuVOTIKE:
16 cidik0 Papog tol adpa elvat g = 1,293 p/it ;

129. T¢ kavovikée cuvdiikeg (0° C xai 76 em Hg) 10 €idikd Papog tob dépu glvat
€0 = 1,293 p/it. Moo dyxo Exer o€ 0° C xai nieon 85 cm Hg pid rocbdTTL Gépa, mov EXE!
Papog 25p ;

130, KAGiatd pavopetpo amoteheital Gnd 800 icodlupetpikols owhifves Kai MEV
toupyel pé LBpapyUpo. “Otav i ATHOCPAUIPIKY RiEaT) elvan 76 cm Hg, of £hevBepeg gl
VElES TOD DBpupytpou otolg dho owhiijves fipiokoviul otd 610 Eninebo kai O anowht!”
opévoc Gépug oynpetifer othin Byoug 50 em. Méon nicon Oa deixver 1O pavoOUETpo, av
& 0Bpapyvpos avéfer kutd 10 cm otov KAEOTO cwhfva kal kutéfel éniong Kuta 10
atov dAlo coliva ;

131, Zé Evu KAEIOTO UBPUPYUPIKO HAVOUETPO O GTOKAELOMEVOS G€pug aynuatic
o).y byoug h em, dtav N ticon tou clval ton pé Ty ATHOGQUIPLKY Po. N fpelel 1 avv
ywon x tod U8pupyipov pécu 0T cwinvy, dTav OTV EMPAVELU TOU DEpupyOpou TG M
xavng 100 puvopérpov ESuoreital mison p == v P, "YroBEtouue 611 1) Emeavelu tod Lopul”
yipouv tig Aerxavng datnpeitar otubepn.

*Eguppoyi : h -~ 50cm, p, = 76cm Hg, v = 6.

132. "Evi KAELOTO puvopetpo Groteleitar dnd owhAfva mov Exer oxfipa U. Meot
OTOV KAEGTO TwATVE Dapyel otk aépa Dyoug a - 8 em kai otiAn L8pupyipov yovs
f = 17 cm, bvid pécu 6TOV avorytd cwhijva Lrapyer oA UBpupOpoL tyoug y — 43 ¢M
Na fpedsi t6 Gyog X T atning K8papyipov péca atdy KLELOTO cwhive, Gtav oty avol
$10 cwinve o Owog thg omAng Udpapyipoy yiver & — 60 cm. TATHOGQUIPIKT igo"
p = 76 cm Hg.
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e e e e

133, Méoa 'of 08papyvpo Pudifovpe karaxdpuea Eva coliva, mod elvar avorxtog
Kui orig doo drpeg Tov. "O owiivag Exel pikog 20 cm kel péca otov LBpdapyvpo elvar 10
Moo pfjkog tob cwiiva. Kielvoupe pé to daytuho Thv Gvotepn @xpn tod cwANva Kui‘
ﬁ?ﬁCouug 10 ooiiva e and tov Ddpapyvpo. Na t&nynlel, ywuti Ba taputnpnoovps Ay
éxﬂ(’f} DEpapyUpov, kui va Ppedei noéoo Ba elvar Tekika 6 Dyog thig oTthing 08pupyvpoL
Meou oth goinva kai moon Ba clvat tote f micon tob &épa péou otov cwhiva. 'Atpo-
SPuipikn mieon p, = 75 cm He.

134, Mixpty opuipe Exel dyko 7,51t kui 10 éhuotikd mepifinua tng £xet Bapog
52p.H apuipu elvan yepan pé O8poyovo. 'O EEwtepixog aépag xai 1o LEpoydvo Exouv
vidia Oeppoxpucia kai tison kai 1ot ta elbikd Papn Toug elvar: Tod dépa e, = 1,293 p/lt,
o0 (3poyovou £y = 0,09 p/lt. Tloon elvan # avoyotikn dovaun (F)

138, Ioaipiko Gepootato Exsr dyko V, = 30 m?, &v® t0 repiPAinud tou xai ta diia
éEunTI\uutu Exouv Papog 500 p. Té depdotato elvar yepato pé H8poyodvo. 'O Efwtepirdg

Epug kai 1o UBpoyovo Exovy Oeppokpusia 09 C kai micon p, = 76 em Hg. Tote 7d eidikd
pn elvay Tod agpa €, = 1,3 p/lt, 100 D8poydvoL £y = 0,09 p/lt. [don elvat N dvoyo-
WK Stvayun (F), T otiynn mol 10 GEpOOTATO GROYELOVETAI ;

136. To depboteto 100 IponyoLpevoy mpofinuatos (155) Exel otabepod dywo V, =
=30 mt kui avePaivoveag eTavel of otpdua aépa, mol Exel Beppoxpacin 0° C xai nicon
P = 68 cm Hg. Moon elval to1e /| dvovotikh dovapn (Fy), mod Evepyel otd depooTtuto |

MOPIAKA ©AINOMENA

115, Moprakég Suvapeig

"Otav unyovikd Swaxopifovue Eve oteped obdpo (m.y. onafovpe pid
§':’Jtl\f'l] papdo), mavrote napatnpolpe 6TL 10 OTEPED OOUA TEPOVCIALEL pid
'."Tictum]. 'And abto Siamictd@voupe OtL petaby TdvV poplwv Tob chpatog
URapyouy Elxtinés dvvdueg mov dvopafoviar duvvduetg ovvoyrs 1| mO olv-
Topg awoy). Lt oteped oopate f ovvoyn elvar peydhn, évd otd atpla
Blvay oyedov  avomapktn. "Opoleg EAKTIKEG Suvapels dvamtiooovim
Rul petakl tov popioy dlagopstikdy cupdtoy, 6tav i chpute adtd Epyov-
W o¢ oo atevi Enagh petabd toug (my. KipoAie - tivakug). Altég ol
VVipelg dvopafovial duvvduels ovrdgpelas i mo ooviopa ouvrdpeta.

Ol Suvaperg ovvoyfic kai ouvagpelag dvopdlovtar yevikd popraxég bu-
Voperg xai Bupavifovratl, povo dtav ta popra Bpedolv of moAD pukpi dmo-
ugn 16 Eva drno to GAko (lon i pikpétepn and 5- 107" cm).

116, Kpuorahhika kai dpoppa owpara

‘Onme Eépoupe Gha TG oteped oduara GmoteAodviar Gmd KpLOTAA-
)‘°UG, Snradh elval xovaraddod odpara, AUTG EXOuV OpLOREVE YEWPETPLIKG
TMMuata kel kavovikh Eowtepki) Sopn. 'Erdyiota oteped ohpate elvar
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duoppa. L' adT4 T4 COMOT TG cvotatikG toug Sév mapovatifouv Kaptd
xavovikf Siatakn otd y@po xaf Emopévas Td Gpopye ohpata Sév Eyouv
xavovikf docwtepikn dopf.

Té pevord (Snhadn ta bypa xaf 16 dépia) elvar duopga sopata.

117. loéTporra kai dvigérporma GAika

"Ovopdafovpe {odrpoma té DAkE, ol Exouv mpog BAeg Tic devBivoels
v 181 uown idétnra (pnyavikn, Beppiki, dntiki, fAextpikn). "Avri-
Bsta. dvopdtovpe drodrooma ta OAikd, oTd dmoie pid Quotkt 1816t SEV
elvai | 181a mpog Gheg Tig Sievbbvoerg. To kaovtoouk Exst Tig {818 EAaoTIKES
{616tnTec mpog Bheg tig SievBivoeig kal Aépe St 6 KaOLTOOK elvar éla-
arirds ladrpono dMixd. "AviiBeta td Dhkd mod Exouv ivddn katackevm,
énog my. o EOLo, mapovotafovy peyarbtepn EAACTIKOTNTE KGTG ™ Sied-
Buvon T@v ivdv kai pikpdtepn kdfeta ot Sievbuven dv vl kai y1' adtod
Mpe 6T adta 16 bhikd elvar dlaoTixds driodrgona.
Té pevord yevika glvar lodtpona DMK,

118. "EAaoTiké6mTMTa

“Otav ot6 quoixd oreped odypara EvepyoDv SUVGHELS, TAVTOTE T4 ow-
pata abtd nebuivovy napapopedcels. Tote tpoavibovial ol poglaxés duvd-
uels, ol dmoiec, puoéMg katapynfodv of tEwrepikég SUVApELG, énavapépovy 10
c@pa oty apyikN Katdotach Tov. ADTEG ol mupapopedaelg 1@V oTEPEMY
copatov dvopatoviar Elaotixés napapoppdioes kol 1 omta OV oTé
pedv vé mafaivouy Elactikés mapupopehoels, dvopatetar Ehactikbrntd:
“Oha 16 oTeped odpata dév Eyovv tov 1bto Pabuod thaonikotnrag. O yihv-
Bag, 16 Ehugavrodovro, 10 xaovtoonk elvar redelwe élaotind ohpata. *Avii-
feta & polupdog, 6 kepi, 6 TAdg mabaivouy udviun napapdppwan kui dvo-
palovtat mhaotind odpara. "QOTE

Té dhastikd chpata pé iy inidpaon Liotepkdy duvdpewy 1] pond®dY

raBaivovy Ehagtikég napapopehoelg, ivd ta nhactikd ohpata naboi

| VOUV POVIPES TAPAROPPOCELS.

a. "Avtoxh TGV UAikGv. Td Sidpopa DAKkG pé v énidpaon EEwTEr
pik@y Suvapeoy i pondv propodv v naBovv tic EEfig Ehaotikég mapapop”
phoel; : @) éxvopd fi adviun, B) xduyn xal y) otpéyn. ‘H mewpapatiki g
pevve anédeite St abtég ol Ehaotikég napopopehoelg ovpfaivooy, Stav ﬁ
Sovapn fi | pomf mov Tic Tpokahel 8év OmepPalver pd dpiopévn Tipd, mov
thv dvopalovpe Jpto Elactindrnrag. Tote 1 ghaoTik mapapdpeoon slval
dvdloyn pé Tij ddvaun (fi T ponty), rod TPOKAAEL TNV TAPAUOPPWAT).
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*Av 1) dovapn yiver peyahitepn and 16 Spro Eha-
otk Tag, TOTE | napepdppuon dév elvar md Elaoti-
kf kaf, Stav 1) SOvapn yiver peyedvtepn and pa dpropé-
vn Tpf, mov 1V dvopdlovps dowe pataews, T0TE Gup-
Baiver Bpadon T0b chpatog.

B. Népog Tol Hooke. "Eva alppa (fi pud pafdog)
Exer pficog I xal 1) topur tovu Exet Eupado S (ox. 115)."H
pid txpn 100 cvppatog elvar otabepd otepeopévy kai
otiv ALy Gxpn tov Epapudtovps dvvapn F. Tote 16
aUppa Erumpebvetar katd Al. Abti i EhaoTikh napapdp-
pwon dvopaletar fdxvopds xal o’ adt v repintooT
loyver 6 axdrovbog vopog tob Hooke:

=

22115 *Eraorixy & S

RMifixuvan copuatos vépog 100 Hooke ] Lt ! m
(i papsov). L (EAxvopoc) B HS

Snoy E elvar otabepde ovvtedeatig, mob dvopdletar uérpo élaoTixdryTag
¥af EEapratar dnd 6 DAkd 100 chdpato. "And thv EElowan (1) Bplokovps:

Ed
: S
Apa. povdda uérgov actixdryrag elvar:
. IN N
; 1dyn dyn
otd cvotnpa CGS o L] =%

Trig Bpappoyés (g povade pétpov Ehactikdrag raipvovps 16 1 kp/cm?,
€ v 1810 povade petplpe xai 10 Spio Ehaotikdmrag kel 16 dplo Bpayv-
%eag (B, mivexa).

Mérpo “Opio ‘Opto
“Yhikd thaoTmikémTTAG thaoTikémrag Bpadoewg
(kp/cm?®) (kpfcm*®) (kpfem®)
Xalvfag 22.10* 3 000 — 5 000 6000 — 20 000
ZLidnpog 20 - 10¢ 1 6002 500 3500— 5000
Xahxog 11 10° 1200 2000— 3000
Moiupdog 17 - 10¢ 30 200
Eﬁh Bpodg 11 - 10° 230 650

Lnpeioon. Nd v kapyt kel yid 11 otpéyn logdovv dbo vopor avado-
0l g 16 vépo tob Hooke.
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Y. "EAacTiki) doTépnon. T odpa, nod nedalver pid Ehuotixi napapop”
pooy, dév Eavaraipver Ty apyiki popeh tov auéams, POMg katapyndel
1 Shvapun nold Tpoxdiese TV TAPAUOPYWOT). LNV mpaypatikotnta 10 adpl
Eovanaipvel TV apyiky) Tov popet, agod REPGOEL GMELPOG Y pOvOg (ij GRS
arade Aépe dovpntotika). To gaivopevo avtd dvopdletal Elaatu) baTés
oney Kal perdver ™V dkpifela TV peTPNOEOV TOL KAVOVRE pé Spyava, 1@
énola Pacifovrar otiv EhaoTikOTNTE (Y. TG SUVEROPETPE).

119. "Eméavetaki) Taon

Metpapatikd Swuniotd@vovpe 811 ol duvapelg ouvoxic nov Onapyovy
petagy tdv poplwv T0b Oypod mpoodivouy oty Elcvlepn Empdvela ob
Oypod 1816TTeg WG TevTaudins dlaatudls pepfodvys, mov Telver vd graTd
Aét. T0 abtd napatnpobpe 611 of mokv pikpég otaydves Dypod aroktolY
opaipikd oxfipa, Enedn and 6ha td oynpate, Tob Exovy 16V id10 dyko, T
opaipe Exer th pikpdtepn Empaveia. “Qote oty Emedvela tob Dypo?
Ordpyel P xatdotaon tGoewng, mov TV dvopdfovue impavelaxy) tao”
'Efaitiag tiig mpavelakils Taoewg 16 Dypo telver vd édarraioee TV Rl
Tepikn Empdaveld Tov.

[Teaparva) dnddedn. Méoa of canov-
vada, mob mpocBicaue Alyn yAvkepivn, Pu-
Biovpe Eva ouvppdtévio mhaioio (oy. 116),
rou | mhevpd tov AB pmopel va petaxivel-
tat yopis oIy, "Otay dvacnkd@oovue 10
nhelolo, tapatnpobue 611 Exel oyxnpaTioTel
Evag Aentog dyods duévag. ATnpOVIAs 10 3y 116, 'H Emgavesa 100 Opéve
nhaicio Opiloviio PAémovpe Gt f| mAevpd thatthvetal.

AB petoxiveltar tpog THv mhevpd A, dnha-

&1 & Dypog Dpévag telver vd Ehattioe Ty drupdverd Tov pé TRy EnidpooT
il Suvapewg, mov elvar xdfery oty nhevpt AB xal dpantduern Tiig gt
@avelag tob Oypod.

» 120. Tpixoeidf) paivépeva

Méoa of vepo kal péoa of B8pdpyvpo Pubifovpe S0o yuaiivoug oA VES
pé moAD pikpn Srapetpo (oy. 117). Zrdv Eva owhiva 10 vepod aveflalvet wal
oxnuatiler pia othin vepod, mov Exer Gyog h, &vd otdév dhho cwinve 6
08phpyLpog xarefaiver xath Eva &\ho Gyog h. Méoa otols cwhfjves f
Ehetfepn Emipavera tob vepod elvat xoidn, Evd 100 b8papydpov elvor avpT
T6 Gyog h, katd 10 dnolo 16 bypd péoa 016 cwliva avePaiver ynhotepd il
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katefaivel yaunrotepa and 16 inod-
Lotro Uypo, elvar tdéoo peyaritepo,
Soo pkpotepn elvar 1 Sidpetpog
100 cwinva. Td nepandve gaivoue-
va, mol napatnpobvtal péca atolg
moA0 Aentolc cwAfives, dvopdlov-
tat roiyoedy) gawdueva xai €En-
L6117, T6 trypé dvepaiver fi katePaiver péoa yobvtat, Gv hafoupe bnoyn tig po-
G160 AERTO GWARVA. prakéc duvapelg, mod avantiosov-
tal petall tdv poplov tod Oypod
Kul t@v popiov T@v torgepdtov tob cokive. Fevikd f Ehedlepn Empdveia
tvog OypoD, moAD kovtd otd tordpata ol doyeiov, dév elvar opiiovrio
é“iﬁaﬁo, dAhG yivetat kapmokn (kofdn i xupth) éEmriag T@V poprakdv dv-
Vipemy ol avartiooovial petall t@v poplev tob Oypod kal 1@v poplov
v torympatov 1ot doyelov.

121, Awayuon, Siamiduon

4 "Av péoa of Eve dopatio Eefovhdoovpe Eva @lahidio, mol mEPLEYEL
Uupwvia, oyedov apécwg o OLOKANPO 16 dwpatio aloOuvopacte Th yopa-
KMpiotiky dopn 1 dppoviag. Abté Seiyver St popa tiig appoviag dw-
TxopnigTyxay GpOGHOpYa Gvapese otd popa tod dépa. “H dieiobuon thv
Hopimy 1fic appoviag péoa otov aépe dvopatetal didyvay xal elvar amotéhe-
Ohg Tij¢ aduaxoang ral dTaxtng smjoews TV popiov,

"H dayvon mapatnpeitar kal otd bypd. L& Eva Soyelo mod TEPLELEL
Yl\JKEplvq rpoodétovpe fipepa Staivpe Bgiikod yurkod. “Erevta ard Aiyo
I‘up&rnpoops Gt EEagaviletat 1y SlayoploTikn imipdvela petafd tdv 8bo
UYp@v kai 811 16 otpdpa Tig YAvkepivng droktd yardlio xpdpa. “Otav me-
Phgayy Miyeg dpeg ta Svo Dypd Exouv drotericet Eva Guotopepés uiypa,

H &iéyvon tov depiov kal t@v Lypdv pmopel va yiver kaf dua péooy
Wpodyuaros, mov Exel topovg. Tote hépe 81t ovpfaiver damidvor. Tevikd

Slayvon kai A Sranidvon tdv depiov kal 1@v Oypdv elvar drotéieoua Tig
likonng Kivijoewg TV popiov ToUG.

122, Kivnricy Oewpia

Mé {oyup6d PIKPOOKOTLO TAPATIPODHE HLd TTAYOVE VEPOD, oty onola
np@Uﬁécups Ehdylotn mocoTNTE GLVIKHG pEAAVNS. AUt Groteeltal ano
TR kpd koppaTio kamvidg (ai0dhng). Biéroupe tote 6n 6 cwpetidia
S kunviae Ppioxovian of ddudxomny kol Telelng draxy xivyor). Kabe ow-
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144 Mnxaviki
patidio Swaypaes: pia dkovoviorn tebraopévn ypouph (oy. L18). To QuLvo-
pevo abdtéd mapetnpidnke yid mpdTn @opd (1827) dmnd tov “Ayyho Brown
(Mrpaovy) kai dvopaletatl xivyen tod Brown. Td pikpd oteped copatidie
fic kumvidig Ppiokoviar of adiakonn kivnon, yeti Stupkdg yrurolv TAve
TOVg Td xvotueva udgia Tod Syged. "Amd Tig ouYKpoLoELG abTEG TG capati-
S10 Groktolv 160 peyehbiepn taxitnta, §oo ukpotepn elvor 1 pala Tous.
"Qote td pdota évdg vypod Poloxovrar of ddudxomy xivyar.

"Otay pid dxtive QoTog preivel péca of okoTelvo dwpdtio, PAEmOUME
T T TOAD EAappd copatidia, mov
aimpobvion péoa otov agpa, Bpi- R A]
oKovial Kl aUtd of adlakont Kai
draktn xivnon, Emeidn Swpkda
YTURODV TTAVD TOUG Td KIVOUHEVE
uopia 100 aépa.

Atdpopa parvopeva. deiyvooy
ST Kol Th popw EVOg aTepE0D -

uatros Ppiokoviar of ddudxony Ki- roymie

vhan, GAAG 6" alth] THY TEPLTTOOT g —
10 Kdﬂs'ué,pto E:x'rr)uat' It Tpﬁygpn %1, 118: Kivhon tod Brown.
Tahpkn Kivion pe KEVIPo T péam

Otom Tiig icoppomiag Tov
Ano thv melpapatikn kol T Dewpnrikf pekéty molA@V QuVOpEVOY
dlapopeabnke 7 xwyTun] Oewpla Tig TAng, | dnoia Sratumdvel T dxéAov”
0o yevik6 cvpnépacua !
Ta popra 6rov 1y copatav (ctepedv, dypdv, depiov) Ppickovial of o
Suakorn kivnomn, nod dvopdlerar Beppiki) kivion t@v popiov, yiati il
raydtnta t@v popiov elvar ouvaprnen tiig Beppokpaciag Tod cdpatos.

NMPOBAHMATA

137. “Eva olppa drd xdAvBa Exer pijkog I = 100 cm xai 7y topts tov Exer Eppadld
S = 0,04 cm®. Mé thyv £xidpaon Suvauewg F 6 olppa dmunkivetal xetd Al = 0,5 cm
Moon elvan 1) Sovaun F ; Métpo Elactixotntag E = 22 - 10° kp/em®.

138. Mt #haotixf paPdos Exer pfixog I =4 m xai 1 topf g Exet EuPadd ;
§ = 1,5 cm®. ME thv énidpaan pdg Suvdpeng F = 3300 N 1A papdog Emyinkoveral ka1l
Al = 0,07 cm. Né& Ppedel 16 pétpo thaotixdnrag E 00 Dhikod tfig papdou.

139. “Evac xulvBpixos otohog and xaivPa Exer pfixog I = 3,5 m xal 1) Sulperpog A6
topfic tov elvat & = 10 cm. 'O otdhog elvar katakdpLeog xal méve Tou ornpifetar pid
pala m = 8.104 kgr. Téoo émpPpayivetur 6 atdhog; E = 2,2.10" N/m*.g = 9,8 m/sec’

140. Ano6 thv kimTikn Bewpia thv depiov fpiokovue St of kavovikée ouvBfixes
péon taxdTnTa t@v popiev tod dkuyovou elval v = 460 m/sec. Ioon elvar To1E 1 Fystall
xiynrikt évépyela T@v poplav xob imapyouy ot Eva ypappopbdplo d5uydvou ;
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ANTIZTAIH TOY AEPA

123, Népog Tiig avrioTagewg Tol aépa

"Otav Eva ohpa kiveltar péoa of axivnto dépa fi, dvtictpoga, Stav
6 Gépac kiveitol oyetikd pé 6 axivnro obpe, tote 016 odpe tfuokeital
WG Sovapn, mod v dvopalovpe dvtistasn tob Gépa. AT 1 SOvapn
My alobavetar & modnidtne, drav xiveltal ypiiyopa, kai & dxivntog napa-
Mpntiig, Erav mvéer loxupdg Gvepog. "Ovopaletar uetwmix émpdreia 100
Kiyntod fj Empdvera tiig Tpofoirfic Tod kivntol ndve of éninedo kdbeto otn
6‘ﬁl')E)wovq g TaxvTnTag Tob kivntol. “Av T taydtna (v) ol adpatog elval
Hxpdregy amd tiv taydtnte tob fjxov otév dépa (Snhadn elval drd 4 km/h
¢ 1000 km/h), t6te 16 nelpapa delyver n loyder 6 dxdrovbog vépog tiig
Vs taoemg tod Gépa :

‘H avtictaon tob aépa (F) elvar dvahoyn pé 6 Eufadsd (S) tiig pero-
mkfig Empavewas tob ebparoeg, elvar avaloyn pé 16 terpdyove tiig Ta-
20tTag (v) kai EEapratat and 16 oyfjpa tod chpatoc.

| avtiotgqon tob aépa F=k-S§. v i
Bmoy k elval 6 owrredeonjc dvtiotdoems, & bmoiog EEuprital and 10 oyfjpa
100 ghpatoc. ‘H onpaviiki Enidpaon, mob Exer 6 oyfijpe Tod COUATOS TAVW
Oty avtictaon tod dépa, eaivetar otd oyfipe 119. Mapatnpobue 611 idal-
:“:PT] onuacio Exel 16 nds slval Stapoppopivo 16 ticw pépog tod cmRATOS,

Gvtiotaon tob dépa elvat modd pikpi, Stav 16 odpa Exel oxfjpe ya-
Plob (iyBuoeidéc) #, Srmg ouvibog Aépe, Exet degodvvaund oyfipa.

Mapaderypa: L16 ovotnpa SI 6 cuviereomic dvriotdoeng na Eva

Wrokivnro elva :

2l
k=0,3N.m—*. sec? e b L
Av 14 abtokivnTo ExEl PETOMIKT : q T
Mpdveig S =2 m® kai kivelton pé
Wyttt v=20 mjsec (72km/h), __ @ EEA
o s
—~
Zy. 119. Ta névre obpata Exoov
Ty idie petomxn Emedveia. oy - [ ]
(‘H xhipaxa ot kp) I |
01 234 5€6
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146 Mnyaviki

1618 616 abtokivnro évepyel dvriotaon tob dépa Ton pe :

N 2
e T L 2m2.(zo-ﬂ‘-) kai F=240N
m sec
*Av | tayvtnte 1ob abtokwvitou yivel Simhdcia, Ny avilotaon tob Gépd

vivetar TETpUTAdOLL.

124. Mroon TGOV cwparwv péoa oTév aépa

"Oray Eva odpa pé pala m aéprer kotakdpupe péow otov aépa, TOTE
gvepyobv mave otd odpe of £ 800 KaTakOpLYEG SUVALELS :

a) T6 fdpog B=m - g 10D abpatog, mov elvon dovapn otalepi.

B) “H avtiorasy tod dépa Fuy= k- S - v%, mov Exel gopd mpdg 16 mave
kol avbavel avahoye pé 16 teTpaynvo tiig TayvTnTeg (L) 10l CORNTOG.
“Qote 16 odpe Kveltal pé v Enidpuon tijg cuvwmuévqg-B)—T::“ 19:

duo Suvdpamvwg Kol T::v, kal oé kabe otiypr) t6 cdpe Exer Emrayvven ¥

nobh 10 pétpo tng elval (oo pé :

= B— F(l\'1

e e

‘H émrayuvon y ouvex®dg thattoverar. "H avtiotaon 100 dépa (Fyy) cLVE
-

1O uuiuvat kal tehikad yivetar dvrifeTn pé 16 Bupoq B 100 ohpatog. "O10Y
—
Gpwg yiver B Fuve =0, tO1E fj.EMitdyvvon y '}’[VST(M ion pé undév (y = 0

kal 16 odpe EEakorovlel va négrel ketukdpuga pi orallepr) rayityra, mot
dvopdletar dotaxr TayityTa (V). TOTE ) mrhon tol chpatog elval xaraxd:
ovpn dpady xbmon xal loyber 1| élowon !

nThon ué THY Oplukn Toy LTI
B = Fu\-‘ =10 Kﬂ-i k. S U = g

A0 T4 mapendve KoteAdnyoups ota £Efig oupnepdopuTa

I. 'Ereidi] brapyer 0| aviiotaon tob aépa, 1| trdon 1@V cophtov pid
otov afpa dEv elvar opada Emrayuvopevn kivnon.
1I. "Otav #va cdpe négtel péoa otdv aipa and apketd Dyog, tote L
smpa anoktd thv oplaki) tayxdrnra (ve,) kai pé adti LEaxoldovbel va né
QTEL KIvoOpeve Opala.
/m |
OpLokh TaxiINTL Uy, = \ §— l
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Mopadevypa. Ito ovotnue MKS ymia Eve dhebintoto elvar k=1,5
Nom=4. sec?. “Av 0 petonkn énipaveia tob arebintotov elvat S = 50 m?,
il Ok pdla i ovoxeviic m = 150 kgr xai g= 10 m/sec?, 1016 | Gpraxi
tayttnta, nod droktd 16 alekintwro elvar:

150 kgr « 10 m » sec—2
oo 50 > 4,
i V Vl SN - m—4 - sec? - 50 m? kai v 5 m/sec

125, "Acpomravo

'H otpi&n 100 deponhdvou atév aépa tEaopuriletar pé tig nrépuyég
Tou. 'H nrépuya Sapopphvetal étol, Gote N Eykdpowr topn Tng va £xet
dﬂpo&uvuumé oxfipa (oy. 120). "Otav f| nrépuye Kiveltal péon oTov Aépa,
g atiy wdver Em@aveld g dnpovpyeltan dmonlean, Evd avtibeta oty
Katoy Empaverd g dnuiouvp-
Yeltay dmepaiean. "H pétpnon
Wy mégewy, mol Enkpatoby
0TG4 S1apopa onpela Tfg nTé-
Puyag, yivetar pé pavopetpa.
AR6 14 Srupopd 1@V TEGEWY,
Ty gEaokolviar atlg S0o &
Modveieg g ntépuyag, Tpo-
KOmtet Gg avviarapdvy pud o-
Vi, nov dvopdaletal Gepodi- Ly 120, iy rave tmedvela émkpatel Oroxicon,
"“i»‘n (_F*) xuLElvaL oxeBoy Kd- vy oty katw Emeavewa Emikputel Onepricon.

O o1h Lopdn tfig mspuya«; Ag--~3gF
(0. 121). 'H aepodivaun F
Varietar o 8bo cuviotioes,
& o
Suvapicty veon A, Tov
tlvgy KdBetn otiy Tpoyia xal

R Suvapikty avtioraon -_'F,
™00 elvar mapdhinkn pé T
Poy1a. ‘H Suvapxn dvoon

Exer ) peyalbrepn Tpnd,
v § yovia npoaforfic «
tlvay nepinov 159,

Zt6 depomAdvo mol me-
" dvepyody “;pstq Suvapeg :

- Ey.121. Ztav ntépuye dvantivoeter f depo-
-
)14 fdgoc B tob Geponha- Sovapn F.
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Ty 122. ‘Opilodviia dpadf neion tob depomhavou.

vou, B) N éAén F.(, mov avarticost & kivntipag kal y) 1 degodvvaus
-

F, nol &vartoooetal otic rrépuyss tob deporidvov. Kotd thv dpldvra
duak] mrijoy tob Gepomdévov 1y ouviotapévn ThV nap(mdvm TPV Juvi-

peav elvar {on pé pndév (ox. 122). Téte 1 duvapkn &vmcm A icopponsl
D)) Bupoq_l;toﬁ depomddvou kai 7 Svvapkn dvriotaon T glvar avribetn
pé v EAEn _l::‘ tob xivntipa, dniadn tote loydovv of EEIOOOEL !

I A=B «xai T=F
'And 1d meponave cvvayoviar té £EfiG

I "Otav 1 ntépuya 1ol dspomhavov wiveitar péoa otdv afpa, 16TE
oty xGto Emeavaw tiig ntépuyag Enupatel dneprizon, Eva oty RGVE
impavera tng imkpatel dronicon. '
11. 'Eiatiag tiic Swapopls tdv méocwv otig ddo Emeaveeg tiig nté
puyag dvarntooestar nbve otiv ntépuya 1\ depodbvapn, rob elval nepi-
nov kabetn ot xopdf xai tpappéletar md Kovid otilv épnpdatha Gxphl
tfjg rrépuyas.
III. T6 pétpo tiig Gepoduvapemg tEapriitar dnd i ywvie mposfolfis:
Lvorjpara ngowbijosws
100 degomddvov. Tha THY
rpowdnon 1ol &eppmhd-
vou péca otov acpa ypn”
agiponotmBnkav apyikd ol

Ex. 123. Topun Elixag
aeponriavou,

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng MoNmkrig



—

‘Avrlgtaom Tob &épa 149

Eriec (oy. 123). ‘H &hke droteheitan dnd dvo fi neplocdtepn miepiyia,
b, dEaitiag T nEpLOTPORTic Tovg péoe oTodV Gépa, Snpovpyody wmd 8U-

Vapn ?’: , mov £yl T StevBuvon tob GEova neplatpoiic kal gopd mpdg 1a
éﬂ‘n'tp()g_

INuepa yi& v mpoddnon tob depomhiavov ypnoiponotobue xuplwg
*ntiioes drtidpdacws (depuwbolpeva deporhiva), pé 1ol émoiovg tLaocpa-
Mg@uu& peydles tayvtyres T@V deporidvewv (1000 km/h xaf nave) xai pe-
Ydda Gyy nrioeng (nGve and 20 km).

NPOBAHMATA

141, TINa Eva dhekintwro O ouvieheothg dvniotdoewg elval k = 1,23 N . m—* . sect.
ném‘t npéner va elvin 1y petomih émedvewe S tob diefintwtov, dote abtd va dmoxtd
Plakh tayoTnta Dot 3,5 m/sec, 6tav 16 dhkd Papog, mol kpéueTal dnd 10 dickintoto,
Hvay F — 950 N ;

142, Mg opupikyy otayova Ppoxfis Exer dxtiva r = 0,2 cm, Na Bpefel pé noon o-

quxﬂ Taxotnta (V) méetel N otayova, Gy elval yvaotd 61 of pid apaipa, mod Exet dxriva

= 1/¥n m xal mégrer pé taxvinta vy = 1 m/sec, dvantbooetar dvtiotaan tod Gépu
ON E F = 0,3 N. g = 10 m/sec.

143, Mua pikpny xolkn opaipe drnd dhovpivio elvar otepemuévn othy Gxpn entiig
Pafgay OA, moo Exel dohpavro Papog kal atpéperar Ecilepa yOpo dnd opilovrio dhova,
00 nepvir dnd v dxpn O tfig paPdov. ‘H ovokevt) rorobereltar katd th SietBuven tobd

Véloy kai mapatnpobue &m f paPdog OA oxnuatiler yovia 450 pé v kataxdpugo, Evi
T {81 orypi 16 dvepdpuetpo Seixver 8t O Gvepog Exer taxdmmre v, = 10 m/sec. Mé
Roan OpLaxty Tayxvmta (v op) 0 EnEQTE 1 181 ogaipa péoa ob dépa nol Hpepel ;

5 144, T goprio nov Pactast ma nrépuya deponhivov slvar 50 kp/m®. Né Ppedel §
Aopa miéoewne petakd t@v S0o Emgavedv tiig ntépuyag ot p/em? ;

145, Ta Evav tomo mikpo® deporhavou, dtav 1) yavia npocPoiiig elvat moAl pikph
fay 0%, ® depodivapn F, mol Gvantiooetul atig nTépuyég tov, divetal and v Eficw-
“NF=k.5.u 6rov elvar k = 0,4 N . m— . sec’, S 16 2uPadd tfig gépovoag Empa-
va‘“c Kai v i) TaxvTnta 1ob depomAidvov. "Av 16 depordavo Exer Bapog 86400 N kal A @é-

Voo Empdaveia thy wreptyoy Tov Exel éuPudd S = 60 mt, rdon npéner va yiver \ Taxo-
Mg (V) 100 deponhidvov, yid vi katopBhoer abtd v dnoyewwbel ; “H yovia npocfolrfig
VAL nohh pikpiy.
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| OEPMOTHTA

126. EEQTEPIKH ENEPI'EIA -  EPMOTHTA
"Evvoia tfig éomtepixfis évépyarag

“Ac Bewproovps a palo and porvpdo N dmoia mEgrer ywpig apyikn
Tagv T 4nd xarolo Gyog H kai ¢tivel ot danedo yopic oy edov kaboRov
v varndioel Katd THY TpOoKpovot g pé avtd.

"H palo othv apyrxn g 0Eom, ot6 tyog H, Exel duvapikr gvépyela '™
= mgH. [Tégprovtag GpyLoe v xaver T duvapik g Evepyela Evid ouyy PO
oo anoktoboe kivntikn évépyewa E, = 112 mu? ESartiag 1ig Ty dTNTag e
v. "Otay 8poc pTacet 016 Sanedo kui guykpoushel pe abtd xwpic va avann”
dhoet, bév Exel mi obte Suvapik olite Kivnuikn EVEpYELA. Ti Exer ouppels

"Av 16 Dyoc elvan katariinio, O propodpe pé arhy Enagn va dant
sthoovpe 611 pala Beppavinke. Aépe 1oTe 611 arEkTnoe pia abinon e
Eowtepikfic TNg Evépyelas. “Avaloya guivopeva Beppavaeng Exoupe oTié
tpoyonédes TV Oxnpatav, dtav tig BEtoupe of AeLToupyia, oToug SopuPd”
povg, tav EMoTpéeoviag praivouy oTiv dtpocpuipe g I'ijg ktA. "H pete”
BoAn Tii¢ EowTepikiig EvEpYELEG TAV COUATOV gxdnhdvetar éniong kal pé ull
petafoli Tob dyxov Toug, THiG PUOLKRG TOLE KUTaoTAoENG KTA.

‘H kwvnrikh Bewpia tiig Beppotntag déxetar 6, of napandvo paxpo”
oxomkec petafoléc, dpeidovial otig EvepyELakEg petatponég mov LepioTay
Tt 16 aToLYEWMS Y] owpdtia, drd Td droln arnotelolvial T didgopa ohpatd
Té copdna adtd kivodviar pé xivioetg tuxales, ol dnoleg otd ateped mept”
opilovial of GKavOVIOTEG TUAGVIDOELG PIKPOD TAATOVG yopw Gmd pETES
Oéoeig. TRy kivnon bt 1OV copatiov Ty OVOUGLOVKE Oeppikn) kivyal:
"EE@ALO, petaty thv copatiov, dnapyer dAAnienidpao, tod iEaoparile!
016 kalive and abta pa duvapmkn évépyeia. To GBpoiopa 1oV Kivnuk®Y
kol SUVAPIK@V EVEpYEIdY TV cwpatiov Evog oOpaTog anotehel v ECOTE
pikh Evipyerd Tov. ‘H Eowotepikn EvEpyELd tvog ohpatog fj ovotipatog 0¥
patov cupPoriletan pé 16 ypappa U. Aév glvar Suvato va droroyicovpe Y
sowtepikn EvEpygia Evog ohpatog yati elvat HEYaAOG O Gp1OpoS TV cOpd”
tiov tov kai elvar dvokoro va yvopilovpe t Oton kai v tayxinia rod
kaBevog ot xade otiypn. Elvar dpog duvato v HETPOOUHE Tig adkopor®”
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AlaoToM) TOV owpaTwy 151
OElg THg RO PAKPOOKOMKES Tapapétpoug omag elvar | Beppokpacia, 1
Mieon, 6 Hykog kai f| puoikn Kai XNUIKT katdotaon tod EEetalopevou ow-
Hatog. Of mapdpetpeg adtég Ovopaloviar Beppoduvapirés.

127. 'H Oeppoxpacia

"H Ogppox pacia elval pid napapetpog, 1 petabodi tijg oOmotag £€apratat
ano adEopetdoelg Tig fomtepik il Evepyeiug Evog ompatog (otepeod, Hypod
tiSpiou).

"H pétpnot e yivetar pé peyain dxpifeia pé dpropéva dpyava. 1d@
eﬁppéuetpu (Bréme puoikty B taEewg Dupvaoiov). Tia tov opiopd g Ba
Kutgpoyoupe oty KivnTikf Bewpia andé thv dnoia cupnepaivetal 6T #
BEDuoxpacn’u oopatog elvar Eva puotkd péyedog, povopetpo, 16 dmolo ix-
TUpd T péon Tl The EvepyElag Tdv otoelwddy copatiov tov eattiag
Mg Deppikiic Toug KIVAGEWG.

128, @epudtnta

“Otav Eva odpe A peyaritepng Beppoxpaciag Ppioketar of Beppikn
éT’t(l.(pf] pé Eva GAro B pikpotepns Oeppoxpaciag, TOTE | E0OTEPIKN EvEpyELa
00 A psibvetal pé aviiotoryn peimon tiig feppokpaciag Tov, Eve avtave-
T ) owtepikh évepyela tod B pé abEnon tig Beppokpaciag tov. 'H évep-
Y&l nol petagépetar aro Eva odpa (A) of Eva Ghio (B) xapniodtepng bep-
Hokpaoiag yupaktnpiletar Og Beppotna.

Avé ohpata 1 drofa Exovv Ty ida Beppokpacia, Aépe 61t fpiokoviat
0% Beppich {oopponia, kai ol Eowtepikég Toug Evepyeieg propel va elvar (oeg

diapopeg. '

AwacTOAN TOV CWHATWYV

129, AvaoToAR) TGV owpaTWY

“Ola 14 ochpate (oteped, ypd, aépra), dtav Beppaivoviatl, dwactéiior-
Ta kyi Srav yoyovtal, cvaréldovrar. Mé moll dnha mewpapate Bpiokouv-
HE 611 gro Gho T4 ohpete T dfpla mapoveldbouy T meyariteon Siucto-
N, kai 1 oteped T uuxodTeon.
Hewaparea) axédey tig duaarolijc. "H 81actoly v oregedy puivetal
He ) Srataln movu deiyver 1o oyfjpa 124, "Otav 1 ogaipa Oeppaivetat, 6
Ykoc tng ablavel kai T opaipe 8év mepva ard 1O SuKTUALO
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Eyx.124. Tha thy éndder- Iy 125 TGty ard-  Lx.026. M iy arodeiln tiig Suagro-
En thg Slaotorfic v  BeEn thic Swotolfig Mg thv depiov.
oTEPEDV. Thv Oyphv.

‘H Siactor td@v dyedv guivetar, dv Beppavovpue Oypod péoa of doyelo,
700 KataAnyer o otevo Adipd (oy. 125). "H aténoen 1ol Sykov, mov mapo-
npobue, elvat fy gpawouevxr) Stwotodn tob Oypod, yuti abfaver xai o
Syxog 1ol doyeiov. “H mpayuaruve) Sractoki) tob bypod elvar peyahirept
and bt mol mapatnpobpe.

"H S1a0toAfy T6v depiwy goivetar, Giv Alyo Ogppdavouvpe tov dépa oV
omapyer péoa of Soyslo, mob xatakfyel o otevd cwhive (oyx. 126). O
aépug tod oysiov elvar dnokheiopévog ano tov dtpoouipikd Gépa pe pd
otayéva b8papydpov, ol T Prénovpe va petatomiletonr ypMyopa mpdg td
EEw, Otav O dépag ol doyelov Beppaivetar.

130. Mpappikf SiaoToAf} TGV OTEPERDV

"Av 16 oteped elvar md pafdog, téte pdg Evbiagéper kuplog 1| petar
Bo\# mob moboiver fi wa and tig Sraothoeig Tod adpatog, dnhadn 16 piikos
fig papdov. Abth 7 Sactodf dvopd-
Letar yoauuw duaarody) xoi melpaps”
ik Seiyvetar pé T Siatakn mov el
vetor 610 oyfjpa 127.

11 Oeppokpacio 0°C 7 papdos
Exet pfixog I, xai oth Beppoxpacta @
Exer piikog lo. “H ényuijxovan tfig po-
Bdov elvar Al = lo — I, xai f perafori

Ix.127. Té thy drddein tfic ypappixig tijg Oeppokpaciag tfic pé&pdov elvot
Siactohfic TtV atepedv. AG=0—0=0.
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Té meipapa Setyver &t o Erywmixvvan (Al) tiig paBsov :
® slvar dvaloyn pé 16 dpyuxd pros 1, g papdov:

® elvar avaloyn pé v adiénon tijc Oepuoxpacias AB
® iapritor anéd 16 dAwd tfig papdou.

Qote Eyovpe tv Ekiowon :

| Empfxoven g papdov  Al=y-l- A0 | (1

Snov y elvar ¢ owtedeotijc yoauuixiic duaotodijc kel & dnotog EEapritar dnd
:té OAik6 tfic papdov.
Ard v EElowon (1) Pplokouvpe :

ovvtedeotiic Ypapuikfic Swaotorfic v = T Aig @

Ta pnxn l, xai Al petprobviar nédvrote pé tiv o povada. "Av elvar
bh=1 xai AB=1 0C, 161 elvan y= Al "Qote 6 c'uv‘ralacm'];; ypoppikfic
a'lﬂc'rolﬂg (y) &vog DAkob loobrar dpiBuntikd pé ) petafoliy mod nadaiver
" movdda prjxovs abtob tod bikod, Gtav i Oeppokpacia Tov petafaiietal
Katd Eva Pabpo Keratov (1 °C). "And tiv &&lowon (2) Bpiokovpe &t elvat :

i 1 -1 ‘
Hovada ocvvreleotdi ypappuikii Siaotorfig 1 i 1 grad i

m
m - grad

a. 'EEiowon Tiig yYpappikfig StacToAfig. "Eneidy) elvar Al = Ly — I, xai
40 = 9 | ¢E{cwon (1) ypapetar :
s lo—lo=7v:1,-0
Qote g Beppokpacia 8 °C 1o pfikog tfig paPdou elvar :

pfikog pafdov o6 B°C L=l - (1 4+ y-0)

-

H rapiaotacn (1 + y - 0) dvopdletar dudvvuo Tijc ypauuixis diaatolic.
Nepadevypa. IMa 16 aidnpo elvar y=12- 10~ grad™". Mia oi8epévia
PiBSoc, nov ot 0°C Exer pfikog [, = 1 m, Beppaivetar oé 100 °C. "H im-
Wikvven tfig p&pdov elvor:
Al=y.l,-AO=12-10""grad™" . L m- 100 grad = 12+ 10" m = 1,2 mm
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TuvreheoTig Ypapptfﬁg SiaoTohfig

(ot grad )
‘Apyidio 23107 Ixvpodepa (unerov) 12 107°
"Apyupog 19.107° AEVKOYPLOOG 9.107"
Xahkdg 17 - 107 Kpdpa invar 0,9 - 107
Zibnpog 12. 10 Xahraliag 05 107"
Cu Fe B. "Edappoyég Tiig Ypappikijg SiacTohfig. 1. AV

4 20" . Epmodicovps jud pdfdo va Sraotalel Ehevbepa, TOTE
10 30 gvantigoovror mold ueydles dvvduews. Avtég elvat
oeg pé tlg duvapelg, mod npokarobv Tiv dia gmpn-

xovon Tiig pafdov pé pnyaviké tpémo (3nhadn pé

#axvopd). “Etal ma odepévia papdog, mod ot Oep-

poxpaoia 0°C Exel pfixog fy= 1 m, drav Beppaivetat

ot 100 °C Empnkivetol katd Al= 1,2 mm. "Av f 10

uh tiig pdpdou Exer uPado Iem?, tote, 14 va (31l

Empmknvoupe kata Al=1,2 mm, xwplg petaforr 16

Ix. 128, Aipetadhikd feppoxpuciag NG, Tpnel Vi EQUPHOCOVHE oty pl-
Ehagpa. o sovapn F = 25000 N."Qote, Gv Eumodicovpe il

papdo va Sraotehel, dvantiooovial 6Td ctnpiypﬂfd
¢ moAl peydAeg Suvapelg. Itd TEXVIKG Epya @po”
vritoupe, date 1 Slaotori thv DAKEY va yiveral &
Aebfepa (m.y. otig petaddixég yéQupes, oTig o1dnpo-
Spojikég ypappés, atolg dtpaywyois colitveg kL)

2. Tloko ouvnbiopévn Epapuoyy Tiig ypappikis
Slactoric tdv oTepedv elvar T4 diuetaddind éddopd”
ra. At anotehobvrar &no dbo Empnkn Eldopatd
KoAAMpEVH 10 Eva méve oto ko, Ta dvo Ehdopatt

elval 6o BragopeTikd péTakha, Tou Exovv Sapopt’

T1k00¢ ouvTEAEDTES Ypappikiig draoTorfc. T ua &

propévy Oeppokpacia 1o choTnpa OV 500 Ehaopd”

£2.129. Alpetahixé Ty elval 000ypappo (oy. 128). "Eneidn 16 Eva pérall'
0EPHOHETPO. X0 BlOOTENAETAL Kai SLOTEAAETEL MEPLOCOTEPO NV

16 dhho, Y1 avto, Stav abinbel fi Eattwbel | Bep-

pokpaoia, 1o ovotnpa drldler kol oynpatitel kaproin, Ta Sipetaihikd &
Aopata ypnotponotodvial oTh dyerallixd Oepuduetoa (oy. 129), g abtd”
patol Waektpikol Srakonteg ( Osppoardres) of mOAREG NAEKTPLIKEG SuoKEVs
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(kouZiv, yuyelo, Beppooipovug, Niextpikod oibepo k.A.) kol otols dpolo-
Tukoig pnyavicpols, yid v pf énnpedletat ) Asttovpyia Toug dnd tic pe-
*eBodig tiig Oeppoxpusiag.

. ‘Eméaveiaxi kai kuPikf Siactorf TGV oTepediv

. @ 'Eméaveiakf) SiacToh). Mié dpoyeviig mhaxa o Beppoxpasia 0 °C
C1eL EpBado S,. "Ortav adtndet 1 Beppoxpucia tiig nhikag of 0, to1e adbd-
Yovtay of dwotdoeig g kai 16 EuPado tiig mhdxag yivetar Sp. "Qote peta-
Bolf] fig Beppokpaciag xatd AG = 0 — 0 = 0 npokahel peraforn Tob Epupa-

filﬁoﬁ g mhdkag Ton pé AS = 8y — S,. Té nelpapa deiypver St 7 perafods
YIS updverag AS

® elvar avadoyn ué Ty doyue] dmpdveca Sq Tie Thdxag:
® elvan avahoyn pé f uerafodrf Tic Deoponpacias AG:

¥ Eapratar and vd dAxd Tfig mAdkag.

Qore Exovpe thv EEiowmon :

[ petafodrn tfic tmedaveiag AS=f- S, AD (1)

BRW B elvar 6 ovvredearifs émipaveiaxijs dwaarodijc mol Eaptltal dnd 16 O-
186 1iig mAdxas.
Ang v éEiowon (1) Ppickovpe :

AS
i~y v

Apa uovdda ovvredeatij Emupaveiaxiis Sraatolfig elvan :
m? b )
1 m— n 1 grad
*EEiowon tiig émoavelaxiis Siaotorfis. 'Ereidn elvar AS = Sy — 8, xai
=0, 7} &iowon (1) ypaoetal :

So—Sy=P-5 -0
Qore ¢ Beppoxpacia 8 °C 16 EpPads tijg thaxas elvar :

4p
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{ #1ad6 Empaverag o€ 09C  Se=So- (14 P+ 0) ‘,

‘H napaostaon (14 B - 0) dvopdletar dubrvpo Tijs Emupaveraxijs diaor0”

Afjc.” Aroderkvietal 611 & ouviekeati Enteaverakfi Slaotolfig (B) Evog Ot
x0® £lvar Toog pé td dunddoto 100 quvtereotii ypappikfig Swwotorfig (1), ilig
Aadf slvar B =2y.
B. KuBikr} SiaoToAr). Mé avaroyeg akéyelg Ppiokoupe Ot i petaPodn ob
Byxov (AV) Evdg atepeol abpatog divetat ano v éEiowon: AV = xVoA@
rov K elvat 6 ouvteheotg KuPikiic SlaoTtorfig Tod obuatos, Vo b Gpy1xds
Sykog kai A® 1| petafoln tfic Beppokpuoiag Tov.

“Av & véoc bykog Tob ohpatog ot vEd Beppoxpaocia O elvar Vo 1O16
toyoel 1 tEiowon Ve = Vo(1+xAB). ‘H napaotaon 1+xA8 dvopalerar id”
vupo Tfig kuPikfig Sractolrils. 'Anodetkvietal 61t b ouvteheotig Tiig Kupikils
Sraotorfic elvar apBpnuikdg foog pé 1o tpirAdoio 1od ovviereotod fié
ypapkis StacTtorfis: x = 3y

132. AlaoToAf} TRV OYplV

“Otav 16 Oypd Oeppaivovtai, 6 Sykog tovg abdver. ‘Enopévag Y“?
thv mpayuar] (1) dndiven) Sroctoh v Dypdv loyver 6 1810 vopos, nov
toygoet kol yid THV xoPiki Sraotori) 1@V otepedv. “Av k elvar 6 GUVTEM®
ot tiig npaypatikiic Siactodiis Tob Dypob, 161e Exovpe tig EEioOOELS

dykog Tob Dypob o 8 °C Vo=V, (1 +x-0)

mokvoTnta Tod bypod of 6 °C pezﬁff;—b-)-

Swvreleorés mpayparinds Saotolijc vypdy
(ot grad™" xai o& 18 °C)
Al0épac 163 - 107°  Olvémvevpa 111 10-°  ‘Y8pdpyvpog 18- 10~°
Nepo 18- 1035

133. Awaorolf Tol vepol

‘H Siactorf Tob vepol mapouatder thyv EEfic dvoparic. “Otav we
pato m vepod Beppaivetat dnd # Beppokpaoia 0°C dbg Bappoxpadw
4°C, & &yxog tob vepod ouveyds Srarrdverar kol otf] Beppoxpacic 4%
dnoxth 6 pixodrego Syxo. “Otav t6 vepd Bepuaivetal-wve amd T 050"

Wnepromotr|Onke amé To lvotirouto EknmaiSeutikng Momkrig



AlaoTohfy TGOV oWpaTWY 157

e —— s

hoxpacia 4 °C 6 Gykog Tov ouveyds adbdrer, dniadn 16 vepd Siaotédletal
kavovikd. ‘H petafolryy tol Sykov pdc dpropévng palag (m) vepol of cuvip-
on pé t Beppokpacia paivetal otd Sidypappa tod oyfpatos 130 kal otov
Tepakate nivaka. L1o Siaypappo @aivetor xai 1 Swagopd tiic Siactorfig
%0 vepol dnd 1 dtactori TV dAkav Dypdv, 1.y. tob DEpapyipov. "Qorte :

Té vepd, Grav Ocppaiverar and 0°C &g 4°C ovveydsg suatéhretal, navo
Spog dréd T Yeppoxpusia tév 4 °C 16 vepd Sraotéhietar kavovika. Mid
paba vepob oti) Oeppoxpucio tdv 4°C Exer 16 pixporepo byxo xai Enopé-
vag o’ abti] T dcppokpucia 6 vepd Exer th peyaldtepy nukvétnra.

Ztd Bobitepa onpela @Y Mpvdv kol v dxeavidv ouykevipdvetal 10
Tokvotepo vepd, mob Exer Beppokpaaia 4 °C. "Av 1 Beppokpacia t@v dvd-

"Oyxog Evog ypappapiou vepol V Hg
(ot cm®) il

®eppo- . MertafoAn ; e
kpaoia Qrsoc 100 8YKoL 5 HO

0°C | 1,000 16 B S =,

4°C 1,000 03 — 0,000 13

10°C 1,000 30 + 0,000 27 ¥

20°C | 1,001 80 | + 0,001 50 e e

50°C 1,012 10 +- 0,010 30
100 °C 1,043 46 + 0,031 36 Zy.130. Awaotorn 1ol vepol

xai tob Ldpapyvpou.

epay orpopdtov tob vepod néoel xdtw dndé toig 4°C 1d yuypd adtd
padpate napopévovy oTnv Emeavews, yiotl 1) mokvétnta tovg elvar -
“Pﬁtepn Gnd tiv mokvétnte TV nopukdtw otpopdtov. “Etol otd Padn
@y Mpvav xal tdv Behoeoodv Emikpatel axedov otalepn] Oeppoxpacia
K ades Exer peyddn onpacia yua i Lon v 08pofiov dpyavicudy.

13, MeraPolrég viv deplwv

Méoa o Soyslo, mol xhelvetar depooteyds pé edkivnro xai afapég
Horo, Omapyet ptd pdla m deplov. Té &éplo of Beppokpacia 0°C Exe
%0 V, xai nlean p, Ton pé tiv eEwtepikn drpoopaipikn nicon.

a. Merafolf) Toli depiov Umd oTabeph micon. Geppaivovpe 16 déplo

o Oeppokpacia 0°C. Té dépro pcraPirdetar dxd oradegri miean p,, yroti

, 2 EuBodo petakiveitar EhevBepa (oy. 131). 'O bykog tob deplov yiverar V.
6 iy metpapatiky Epsvva Pplokovps St
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'Yro aralepqy micon | peraori (AY) tod Gykou tod depiov elvar ava-
! hoym pé tov apykd Syxo (Vo) tob deplov ot Beppoxpucia 0°C xai &
varoyn pé th peraforiy (A0) tijg Oeppoxpaciag ol agpiov.
AV=a-Vy-A0 R V—=Vy=a-Vy-0 M
6mov a elvar 6 Oepuuxds avvtedearijs Toi asglov S avablegr mican. Mé 10
nelpapo dnodeiytnke 61 6 ovviekestng o elvar 6 idtoc yid GAa vd déoa kol
i Tipt tou elvat:

Beppikds ovvieheotig aepiwv xR

1 iy !
= —— grad
uno otabepn mieon i I 5y

‘O oVVTEAESTNG & (PUVEPDVEL BTL ¢

adEaver kara 16 1/273 tob Syxov (Vo) mod Exer th atpio ati} Beppoxpo-

“Orav Eva aépo Beppaivetor tné atadopi ricon xota 1°C, 6 Byxog tov
I cia 0°C.

'Ané v eElowman (1) Bpioxoupe i,
Srav dptopévy pata m depiov Oeppaive-
Tl dd aralepy] nieoy and 0°C of 0 °C,
to1e 6 dyxog (V) Tot aepiov atij Beopoxpa-

Zx. 131, Metafodn depiov Ond orabepn
nieon.

ola 00C Sivetar and tov dxorovfo vope tob Gay - Lussac :

V=V, (1+a:0)

petafodiy depiov
On6 etabepn nieon

B. MeraPoMf To0 acpiou Umé oTtabepd yxo. "EnavalapBavovpe 10
nporyoupevo melpapa pé T Bapopd STl Tdpe 6 Epforo Swatnpeitor axis
vnto. "Otay fepudvoupe t6 dépro and 0°C ot 6 °C, & dykog V, tob aeplo?
dtatnpeitar orafepdg, Evd | nieom Tov avkdaver kal ano py yiverar p. *And
v netpapatiki Epsuva Bpiokovpe 1t

Aoyn pé Thy dpyuch wison (p,) Tod depiov oti) Beppokpaaia 0°C wai avi

‘Y6 otadepé Sywo ¥ perafori (Ap) tiig mécewg tob depiov slvar vl
l Aoyn pé i perafori (AD) tiig Ozppokpaciag tob depiov.

Ap=a-p,- A6 i p—p=u-py0 @

Smov « elvar ¢ Oepuuxds auvredeomis Tod dega’ov dnd oralepd dyxo. ME s
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Hetprioeis Bprikape 8t & ouvtedeotiic a elvar 6 idiog yid Sla Td déoa kai
loog ué 16 Oeppuxd ovvtedeat) Tod deplov $nd oralem) mieon, xal v’ avtd 6
Suvteheotiic a dvopdfetal yevika Bepuikdg ovvrereatiig t@v depiov kal f
Tty tov elvar :

Beppikdg ouvieheotic deplov @ = 2—,173- grad™*

E
'En'ouévmg kal y1d ) petafolny depiov énd aralfiead Gyxo Bpioxovue 611
"Otav Eva dépro Ocppaiverar Ond otabepd Gyro kard 1°C, 1 nicoq tov

abfaver kata 16 1273 tiig méocwg (p,) mob Exel té aépro otf} Oeppoxpa-
aia 0°C.

‘Ané v #lowan (2) Bpiokoupe éti, Srav dpropévn pale m depiov
Epuaivetal ad orafeod dyxo and 0°C ab 0 0C, tote 7 niean (p) tab deplov
OTh Beppoxpacia 0 °C Sivetar dnd 1ov dxérovlo vépo tob Charles :

petefolny depiov

Ond otabepd Syko R =B ALy 0)

J

Y. ‘18avikd dépia. Ta guowd déoia povo kata tpoctyyion akoiovdolv
Toug napandve vopovg. 'Ovopdalovpe tédewa W davixd déowa, Exelva mob
ri'((!?Ltzsuﬁoﬂv 6 vopo Boyle - Mariotte kai todg 800 napanéave vépove. Tvh
Buayiiq aépra dév EEaoxobvrat Suvaperg petald thv popioy. IMoAkd cuvnbi-
Oléva dépra, mob mokh Sbokoka byporolodvial, cupmepipépoviar b i8a-
ke dépra (m.y. 16 oEvyovo, 16 B8poyodvo, 16 Glmto, 16 fitio Kk.b.).

135, *EZiowon Tév ibavikdv depiwvy

Elkoha pmopodpe vd Ppolipe Eve yevikd vopo, mob v loyber yid dleg
e Heraflodéc taw deplwy (bnd otabepn) Beppoxpuocia, Hnd otabepn nieon
kai o otabepd dyko).
Méoa of Eva doyeio é-
FOUpE Pud pala m de-
plov (oy. 132 1) rod Exen

Oeppokpacia 0°C

nlean p,
dyxo V,

1. @eppaivoupe 16 dé-
‘ n il pro Ynd oralem nicon
ané 0°C ot 6°C (oy.

. MetaPoin o0 Sykou kai tfig mécewg tob depiov. ¥ B
132 ). Tote 16 dépro
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Exer: Oeppokpacia 6°C  nmieon p, Oyko V=Vi-(1+4 a:0)
2. "Eneita Ond orabepr Oeppoxpacia petufailovpe xal thv nieon kal
t6v §yko tod deplov kal t1o1e 16 GEpro Exer :
feppokpacic 0°C mieom p OSyxo V
It abth thv tehevtaic petaPodrs tob deplov, 1| Omola Eywve dmd oralepr)
Oeouoxpacia, loyver 6 vopog Boyle - Mariotte xai éropévag Eyovps :

| L i
proVﬁprOV(l—{—aB)} 1)

H &lowon (1) dvopdletar tiicwan t@v Bavikdv depiov.
“Av 1| naparave pale m tod aspiov Deppaviel of Oeppoxpacia 0, 16T
anoxtll mieon p,, Syko V kai loyder 1 EElowon :
P Vi=pg: Vo (1 + a-0y) 2)
*And tig é&mmo‘stg (1) Kai (2) Bpicxoupa 6t glvan :

| V= = TR

i
= otab. I
1

“Qote, yia dpropévn palo m deplov 7d anldixo Tod ywoudvov Tijs midaews
énl tdv Syxo Tob deplov dud Tob Suwvipov Tie perafolis elvar arabeod.

MeTaPoMq Tiig TukvéTTag depiou. Mid pabe m aepiov of xavovixéc
ovdijxeg, dnhadn of Oeppoxpacia 0°C kal mieon py= 76 cm Hg, Exet
Syko V, kal moxvétnta py=m/V, “Av 1 Oeppokpacio tob deplov yivel
09 C, 161¢ 1) nlect] Tov yivetar p, 6 Syxog Tov yivetar V kaf 1 mukvotntd Tov
yivetar p=m/V. "Apa Exovpe th oyxéon :

m=pg: Vo=p-V
"Av o' abti thv éEiowon aviikaractioovpe 6 V, and tiv Eficwon
v 1davik®dv dsp[mv Bpiokoupe t'm elvar :

nokvotnta deplov ok 09C p=p, - m }

136. "AnbéAuTo pndév kal améAum khipaxka Beppoxpacitiv

“Av 1) Beppokpacic £vog depiov yiver 8 = — 273 °C, tote amd v &&i-
owon thv idavikdv asplov Pplokovpe : i

P-V=pg: Vo: |1+ 3grad"‘ (—273 grad) | =py- Vo (1—1)
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ipa paV =i

"Qaote ot Beppokpucia —273°C 16 yivopevo tiic mécewg &ni ToV Syxo
100 depiov yiverar Too pé undév. "Eneidn Spog Sév propobpe va deyrobpe
611 pmdeviterar 6 ykog Tob deplov, mpérer va Sextolte 8t oth Beppokpa-
ola — 273 °C 9) miean tov depiov piverar lon pé undéy (p=0, dpa p-V = 0).
"Qote o* abrh) T Beppoxpacio §év propel va brnaptel G o6 dépra Katdotaon.

‘H Oeppoxpaoio —273 °C dvopaletar andhvto pndév kal tiv naipvovps
bg apyf mag khipaxag Beppoxpacidy, molh dvopdletal dréivey khipaka
Oeppokpaciadyv ¥ khipaxe Kelvin (°K).

"Etav 1y Beppokpdole tob tnropevou mayov (6=0°C) dvrictoiyel of
dndlvry Deguorpacia T =273 %K. Tevikd Beppoxpacia 8 °C avriotousl of
dmdrvtn Osppoxpacia (OK) : T=273°+0

‘H nleon, nov EEaokel 10 Géplo otd tTorydpeta tol doxeiov, elvar dro-
Tédeopa g Kwioeng T@V popinv. "Apod Sung otd drnoivto pndév f tisom
T00 depiov yivetat Ton pé pundév, mpénet v deyrolpe 61 o’ abriy T Beppo-
Kpaoia 7d pdpta vod depiov elvar dxivyra.

Elvar advvaro vd mpayuaronoujoovue feppoxpacia ion pé 16 anoivto pn-
8év, xatopBdoape Spwc vé tHv nAnoldoovpe dpketd (pracape dg 0,012 °K).

137. "AAAY popodi Tiig EEloRoewg TV idavikdv depiwv

a. 'E&lowan TQv Bavik@v deplwv o ouvdptron pé v andAutn
BCPPOKpGOiﬂ. Mg palo m depiov Exel Oeppokpacia 8, °C, nicon p, xai dyko
V1. "H t81a pata tob depiov of pud dikn Oeppokpacia 0, °C Eye1 nieon p,
Kai Syko V, Altég of 8o xaraordosig 1ol deplov cvvbéovrar petatd toug
KE v elowon Tav daviniw deplw :

p-Vy P - Vs
= = o1af 1
(1+aw-6) ((+4+a-6) (0
Ol Beppokpacies tob deplov o1y dndiutn khipaka Osppokpacidy elval
0, = T; — 273 xai 0, =T, —273. "Av oty &icwon (1) Bdlovue tic nopa-

Tave Tipég tdv 0y, 0, kol a= 713‘ grad™, Bpiokovps &1 1 EEicwen tdv

Bavikav aepiov ypapetor :

| 3o PaiVar Dy Vs R g
——=——_=otwb lpe ==

{5 o T, ekt A2 i )

1
2
‘H tedevtaia &Elowon gavepbver 811 :

I'ia opropévy pala (m) depiov té6 yvopeve tiig mésswg (p) tob depiov
Eni tov byxo tov (V) elvan avdhoyo pé tiv andlvry Oeppoxpacia (T)
tol depiov.
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B. Karaoramikfy éflowon TCv 1BavikGv deplwv. Mid pdte m deplov
Eyer pota m lon pé fva yoaupopdgwo (1 gr - mol), nison p, lom pé v Kavo-
vikf] mieon (pp=76cm Hg), Oeppoxpaoia 0°C, dnhadh To=273°K xal
&yxo V, loo pé 10 ypappopopraxd 8yko (Vo= 22,41t). Tote toyver 1 EEL
owon 1oV 1duvikdv deplov :

Py~ Ve wipa ¥ .V_Po‘vn_
et Ay ooy gpo elvar  p- V=" T (€)

-V
*Av AaPovpe p“,r =R
0
616 16 R elvay pud avabegr), dvebdgrnTy) and ) pvon Tob deglov (yiatl 6
Heyedn py, Vo kel To elvon otabepd). 'H otalepn R Svopdletar arabepr Ty
18avuedv déolwv. “Etor | E5lowon (3) yphgetar :

p-V=R-T @

‘H naponave tilowon loyoel pdvo yud éva yoauuoudglo 700 deplov. "AV
16 dépro Exer poprokn pata p, 1618 ot d pate m tob depiov onapyet apid-
pog v ypappopoplav toog pé v=m/p xal f tiiowon (4) naipver THY axo-
Aovln yEVikOTEPT popen, ol dvopaletat xaracrarve] eElowan T@Y Bavixdv
deplwy :

e —————————————————— IR

x.awmunxﬁ“zé_jcmon m =
V=V . V= — R T |
| t@v Bavikdy deplov P ¥R i B m ll

‘H otafeph R @V Bavikdv deplov Eyet THV T ¢

ar s bl Joule
gr-mol - grad |

otadepn davikdy deplov R = 8,31

MPOBAHMATA

146, [Mooo Empnkbvetal uud papdog 1dnpov, HiKoug ly = 20m, &rav Bepuaivetal
.amb — 15°C ot 40°C: y = 12 107" grad ™.

147. Tlboo pfixog [, Exer wa papdog &nd vixéiio ot Beppokpucia 0°C, v 1o pfixog
e ot Beppoxpucia 18°C elvar [ =20cm; ¥ = 13 . 10" grad—".

148. Mud yuddavn pafdog of Beppokpacia 0°C Exer ufixog I, = 412,5 mm xul Srav
fepapiverar ot 98,5 °C tmpnxoveral katd Al = 0,329 mm. Tlocog elvat O oUVIEAEOTNS
ypapptkfic dtaotodfis (7) toh yoahiob ;

149. “Evag petaliikdg xavovag elvar Pubporoynpévos ok 0°C. It Beppokpucid
20 ¢C pé abtd tOV xavove PeTpiue 16 pfjkog pidg papdov kai 16 Bploxoupe oo pe L = 80 cm-
T6oo elven ‘t.b ﬁxptﬂ‘ég ufixog thig papdov ; Tuvreheothc Ypappikfi Sluatordig Tob Kuvova
y=19.10" grad .
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150. Avo p@fdor, i pia and yuoki kai i GhAn ano xéaropa, Exouv of 0 °C 1o 80
pfixog lo, &vid o 100 °C ta prxn @V dbo papdov Srapipouy xatd 1 mm. [looo pfixog Exouy
ol papdor ok 0°C; yvakl: yp=8- 107" grad ™", xé@hvBag: Y= 12+ 107" grad ™",

151, Mud terpayavn tAdka dnod xakkd Exer ot 0 °C mhevpa ¢ = 0,8 m. [1oco avga-
vEL 10 upudd The mhaxkag, dtav fi Beppokpacia g abiaver amo 5°C ot 45 C
Xahkode : ¥ = 14 . 107" grad ™"

152. "Evoag xukhkog diokog and xahxo Exer ot 09C Suapetpo l, = 100 mm. [Noon
npénel va yiver f Oeppokpacia tob Sioxov, GOt 1y Suapetpds touv va abEnbel xuta
Al =1mm; Xoikog: y= 14" 10~ grad™"

153, Mt opaipa and oldnpo Exet of 0°C duapetpo I, = 19 mm, Moéon npénel va
yivel fy Oeppokpaoia tiig opaipag, Gote abth va pf nepvael Grd peterhikd duxtohio, o
 Suapetpoc tou elvar [ = 19,04 mm ; Eibnpog: y = 12 107" grad .

154, “Evo xoppdr yahalia Exet ok 0 °C dyko V. Mooo npénet va adndel f Beppo-
xpaoia tod yehalle, dote & 8yxog tov vi abEnlel Katd 1 % ;

Xoholiag : k= 18- 1077 grad“".

155, Mia yodhvn ouahn £xer oé 10°C Syko V, == 100 cm®. [l6oo &yxo Exel ot
100°C ; Tuaki: x = 24 - 107" grad ™.

156, & 18 °C ) mokvotnta tod O8papydpou elvat pyy = 13,551 grjem?. Moéon elvat
0 mukvoTnTa Tov (p,) of 0°C; Z& moud Beppoxpacia (0) ® muxvotyta Tod LEpapYOPOL,
elvar dxpipds py = 13,60 griem® | k = 181 . 107" grad ™.

157, Té 0°C # muoxkvomra évog Oypod elvar p, = 0,92 griem? kai oé 100 °C eivar
Proo = 0,81 gr/ecm?. Tlooog elvat 6 ouvvreheotie daotohfig (k) tob bypod;

188, “"Evac yudivog kvhivBpikds oohfvag of 0°C Exer pikog Ip=1m xai 10
EuPudd tic toufic tov elvar Sp= 1cm ‘O cwhfvag elval kataxopupog Kkul REPLEYEL
WSpapyvpo, mob ot 0 °C oxnuarifer othin dyoug Iy =096 m. XE nowk Beppoxpuoia 16
Soyeto Bd elvar yepato pé LBPaPYLPO ;

Toohi : xp= 24 . 107 grad™". “Y8papyvpog : xy = 181 107" grad ™",

159. “Eva yudhivo doxelo of 0°C elvat tekeioe yepdro pé 08papyvpo, mol Exer
pata m, = 500 gr. Toon mpénet vd yiver # Beppoxpacic tod guothpatog, Gote va xv-
Bobv and 16 Soxelo 10 gr LEpapyLPOL |
Mukvotnta OBpapydpov of 0°C: p, = 13,6 gr/cm?®.

Tookl : xp=27- 10" grad™. "Y8péapyvpog : ky= 181 - 10" grad ™.

160. Mid palo dépa Exer of 0°C Syxo Vg = 200 cm®. "Av # pala abthy Beppavlel
On6 orabeply nieon, of mowd Beppoxpacia & dykog Tng Sunhaocialetal ;

161. Mud pate H8poyovou Exer o€ 17°C Syko Vi, = 41t. TO dépro Beppaivetal omd
otafeph misan ot 57 °C. Tooog yiverar & 8yxog tob Geplov ;

162. 'Aépro Exet of — 13 °C &yko V, = 60em®. To aépro Oeppatverat Omd otabep
nigon oé 117° C. TTéoog yiverar & Sykog tov (V) ;

163, Mia pala dEvydvou Exer oé 0°C byxo V, = 40 cm?® kai mieon p, = 76 cm Hg.
Té &épro Beppaiverar of 30 °C xai fi nleot tov yivetal p, = 70 cm Hg. Téagog elvar tote
& 8ykog (V,) tob deplov ;

164, Té 27°C xal pé nison p, = 762 mm Hg Eva dépo Exer dyxo V, = 35cm’.
Ocppaivoups 6 &éplo xai toTe | migon Tov yivetal py = 760 mm Hg xai 6 &yxog tov yive-
Ty V, = 38 cm®, Tl6on slvat 1 feppoxpacia tob deplov |
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165. M pafa afdrov of 35°C Exet migon p, = 78 cm Hg xai dyko V, = 2m?,
Iéoo dyko (V,) Exer 16 dépro of kavovikég ouvBijkeg ;

166. Mia pato 08poyovov Exer micon p, = 2 at, dyko V, = 3 It kai énorvtn Beppo-
kpaoie T, = 321 °K. T6 dépro droxtd nison p, = 4 at, Syxo V, = 2 It kai &noiven Geppo-
xkpacia Ty N& Unohoyiotel §| Beppoxpucia T,.

OepuidopeTpia

138. Movadeg Beppdrnrag

‘H Beppotnra elven pud popen évépyelag koi propolus vi ) petph-
covpe pé Tig yvmotég povideg Evépyeias, m.y. 016 chotnua MKS of Joule.
v mpakn ouvnbog ) Beppudmta T petplpe pé T govdda, mob Gvopd-
Ceton Oepuida (calorie, 1 cal) xai 6piletar dg EEfig

§ Mua Oeppida (1 cal) elvar 1 Beppotyra, mod yperdleton 16 va adEndei
1| Ozppoxpacia £vég ypappapiov (1 gr) vepod xatd 1°C (ané 14,5 °C of
¥ 15,500).

Iy mpdkn ypnotponolobps kel th peyaldtepn povada Beppotntag,
nov dvopdletar yidwbepuida (1 keal) xai elvar 1 kal = 1000 cal.

‘H pétpnon 1iig Beppotnrag (Geouidouerpola) opileter omiv drkdiov-
On dpyn, nod TV Pphikape mELpApATIKG

‘H Oeppétnra, nod naipver 16 odpa xata pua peraPold tov, anofak-
Aetan OhOXAMpn Gné 16 odpa, brav ovpPaiver 1§ dviictpogn peta-
& poii tov.

"Etor my. 16 Eva ypappapro vepod (1 gr), 6tav Beppaivetar dnd 15°C
ot 30 °C naipver Beppétnta Ton pé 15 cal, kol Stav yoxetar dnd 30 °C of
15 °C aropakier Oeppotnra ton pé 15 cal, Son dnhadf tfipe katd THv Tpdhn
petafoiny tov.

139. OepeMidng EEiowon Tiig Oeppdoperpiag

Mé¢ 16 neipapa Pprxape bt :

‘H Oepporyra (Q), nod naipver Eve odpa, drav 1) Seppoxpasio tov dyd-
veray, slvar avaloyn pé o pala (m) 1ol cbpatos, dvahoyn pé 1 pera-
Porf tiic Ocppokpusiag (0, — 0,) 100 cdparog wai Eapriton Gnd 16
DAK6 tob odpatog.
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Oepehddng Etlowon

g Oeppidoperpiag Q=c-m- (6, —6) (1)

Smov ¢ elvar MG otabepn, mod dvopdletar sidua) Bepudtyra kal Eaprital
@r6 16 HAKd Tol ohpatoc.

Movdda elbueijc Oegudrnrag. “Av Moovpe Thv éEiowon (1) @g npég c,
Eyouvpe v EEiowon :

eldikn Beppdtnra o= "H@-(S—_Tl)- (2

“Otav otijv éiowon adti Pdhovpe Q= 1cal, m= 1 gr xai (8, —6,)=
=1°C=1grad, Bpioxovpe 71 povdda eldixijs feopdtnrag, mob elvar :

cal

novdda elbikfic Beppotnrag 1 gr - grad

kel diafaletar 1 Bsppida katd ypappdpio xaf Babuo.
"Av oty dEiowon (2) Bahovpe m= 1 gr xal (8,—0,) =1 grad, Bpiokovpe :
o Q cal
T lgr-1grad
Qote 1 elduxr] Oegudnra () Evog HAikob elvar feppdtnTa oL mpénet
V& mper 16 1 gr abrod tod OAkoD, Y& vé Dyodet 7 Beppokpacia tov kutd

L2c,
Eldikég Beppédtnreg pepikdv orepetov kal Oyplov

(ot cal - gr—1 . grad™)

Zreped ‘Yypa
Mayog 0,500 Nepd 1,00
"Ebugpog 0,220 Olvonvevpa 0,58
Mmnetoy 0,210 Ikepivn 0,57
Zidnpog 0,111 HMetpéhaio 0,50
MéivBdog 0,031 ‘Yépapyvpog 0,03

140. @cppoywpnrikémra obparog

“Eva odpa (n.y. Eva motipl and dpyiiio) Exer palo m kaf eiduen Oep-
Hotnta c. 'Ovopdlovpe Beppoyopnrikétnra tod odpatog 6 y1vépevo Thig
Riag (m) 10D chpatog &ni v eldch BeppdTnTd Tov (c). "Qote :
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GeppoywpnTIKOTNTE ohpatog  M-C l

'And thv tElowon tfig Bepudopetplog Bploxoupe bt elvar :
m+-c= W (])

*Av elvar Q = 1 cal xai (8, — 6,) = 1 grad, t6te Pplovovpe 81t povddae
Bepuoywenrixdrytas elva 7 1 Bepulda xard Pabud :

| cal
E povada Beppoympnrtikdnrag 1 Frl
“Otav otfv Elcwon (1) Pahovps (8, —8) =1 grad, Pploxouvpe
cal
sty 1

“Qote 1) BeguoywenrindTnTa (m - c) &vog ohpatog elvar 1§y Beppotnre
mov mpémet va mipet 6 obpa, Y1t Vi Oywlel  Beppokpacia Tov kAT 1°C.

cal
Hagdderypa. Tih 16 apyiho elvar = 0,214 Tagad
“Eva motfpt &md dpyilio, mod Exer palo m= 100 gr, Exet BeppoywpnTiKoOTHTE:
cal cal
m-c=0,214m-lmy xai m-c-—21,4w

141. Mérpnon Tiig eidixfig Oeppémrag

i@ va petplpe noodnteg Beppotnrag, ypnowonototpe elbixa Spyava,
nob dvopatoviar Beouidoueroa. TO oxfine 133 Sefyver Eva anhd Oeppudo-
HETPo, Mol dmoteAsitar Anod petoAAkd doyelo, péoa f
ot6 droto brapyst vepod (Oepuddueroo pé vepd). TO
doyeto mpoguAdyeral and tig avtodhayés BeppdTn-
tag pé 16 nepipariov (povwon péE QEMAO, TOYOPTC
yoahiotepd). Méoa 616 vepd Pubiletar Beppodpetpo
(©) kai Spyavo (A) yid vé &voxaTEDOVHE.

Té Soyxelo Exer pdba ma, eldikf BeppbTnTe Ca
wal 16 vep6 Exer palo my kol eidikn GeppoTnTa ex-
T dpxf ©6 ovotnua Soyslo-vepd Exel Beppoxpa-
ole Bpp. "Av 010 Beppidopetpo mpoopépovpe Bepud-
ra Q, 16 cbotnpa Gspuatvetal xol dmoxtd Oeppo- LUl
xpoaoia 8. 'H Beppotnra Q katavépetar otd 6o~ Iy 133. Gepudduetpo
xelo xat 016 vep6, na vé dywlel f Qeppokpacia  HEvepd (© Bepudjetpo

10Ug O B4y OF O:a. “Apa Exovpe v Ehilcwom : A m“ﬁﬁ)w i
K .

¥
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Q=ca-my- (0160 — Bapy) + On - TN - (Bren— Oupy) T

OgppotnTa
nol nfjpav Q=1(ca - ma+on - MN) + (Bgn — Bgpy) (1)
Soyelo-vepd

a. Mérpnon Tiig eldikfig Beppémmrag oTepeod. “Eva oteped odpa Exet
pata my xaf Gyvootn eldicy Beppdtnia cx. Oeppalvovpe 16 cOuo ot Oep-
poxpacia Oy kal 16 Palovpe péoa o6 Bepuidouetpo, mov Exsr dpyikn Oep-
pokpacia 4y, T6 chpa napaywpel feppotnra Q o6 choTnue Soyelo - vepd
kal 8tav drokatastadel Oeppixt) loopponia, 10 véo obotnpae doyelo - vepd -
odpa Exovy v (8o feppokpacia B, "Qote N Beppotnra, nov Epuye dnd
16 adpa elval

feppotnta
mob Edwae Q=c¢y mg- Bz —0w) (2)
10 GTEPED

Toon elvar 1 BepuoTnTa, mod mwijee T cbarnua doyelo - vepd Kol 1 omoia
Siverar dno thv EElowon (1). "Av &Eloboovpe @ devtepa uédn oV EElod-
oewv (1) kal (2), Bpioxovpe pa eEiowon, and tiv omole bmoroyilovpe TV
etdicf OsppdTnra cx 100 obpatos. ‘H péBodog mod épappooape Aéyetar ué-
flodog @y pypdraw.

B. Métpnon Tiig eldikfig Beppdrnrag dypol. Méoa 016 Oepprdopetpo
avtl y1a vepo BaGouvpe pala my &nd 16 bypd, mov Béhovpe va Ppodue Thv
tiyvootn eldikh Oeppotnté 1oL cy. Bubifovps midt péoa 016 Lypod Eva Bepud
oteped oBpe mod Exer pala my, yvooth elduh Beppdtnra cp xai Beppo-
kpasia 0z, “Etor ypnoporotdvrag tig Eiodoeg (1) xal (2) uroloyifovpe
v dyvootn eldiki Beppodtnta cy Tod Dypol.

y. Zupmepdopara yid Thv eldikf BeppédTnTa TGOV oTepedv kal dypv.
'Ard T pérpnon tiig eldikfic Beppotntag Pphikape &1 Sl 16 oteped Kol
Oypa Exovv elbixf) Oeppodtnta uixpdrepn and ThH povade eldikfic Beppdtn-
tag. Mévo 74 vepd Exer eldikn Oeppotnta fon pé 1 cal - gr—1- grad‘l, Snhadn
Exel T peyadbrepy eidikn Beppotnta and Sha té oteped xal ta Oypd. Al
7 1616TnTa 00 vepoD Exet i8witepn onpacie, ytl 4 ueyddn Oeguoywen-
 Tidtra 1@V Bohaco®v kal THV Apvdy ELaokel onuavTikn énldpaon otd
Khipa @V yertovik@y tonwv. ‘H Beppoxpocia tfig 8dhacoeg petafdlietar
ToAD dpyotepe and Soo petafarietar | Beppoxpacia tfig Enpdg, mod Exel
roLO pikpoTepY £idikh Beppotnta (0,220 cal - gr—* - grad").
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142. Eidikég OeppudTnTeg TOV Aepiwv

"Otav 1 gr deplov Oeppaivetar katd 1 °C dad oraflepd dyxo, 10TE dmop-
pooi dplopévny Oeppotnta, mod dvopdletar eidikf Beppotnra Tob aeplov
oo otabepd dywo (c.).

"Otav Spwg 1 gr tod idov depiov Oeppaivetar kate | °C dnd araleptj
niean, 10T€ & 8yxog Tob depiov avfaver kal émoptveg 10 aéplo mopayet
Epyo. &' adti tiv nepintoon 16 1 gr tob depiov droppogd ueyaiizeon Bep-
poTTA, mov dvopaletar eiduct Beppdtyta ol depiov dnd otabeph nicon (cp).

"Qorte kdle aéplo Exer doo eidukic Oeppotnres. 'Ano obtéc i elduen
Deppotnta Omd atabepiy mieon (c,) propel vi mpocdlopiotel mEpOpUTIKG,
£vi 7 eldikn Beppotnta Ono otabepod Gyko (c,) mpoadopiletm Eppeca ano
16 AOYyo ¥ = %’1- v dvo eldikdv BeppotnTwv Tol depiov.

Ma tic dbo eldikég Oeppotntes @V aepiov katadnyovpe otd TG
CUUTEPLOPATA :

I. Zf 6ha @ aépro 1 sidikn Osppoétnra Ond otabepy micoy (¢,) clvor
peyortepn and thv cidiki) Oeppotnra Ond otabepd Gyko (cy).
IL ‘O Aéyog ¥ = ¢, /¢y @V dbo cidixdv Beppotijtov thy dcpiav Exe
opropéveg typés, mod kabema dvriotouyel of opopévo aplOpd atdpwv
péca atd popro.
HOVOTOHLKG  GEple vy = 1,66 '|
Cpiz>ICy Slatopika  dépla v=1,41 |
TPLOTORIKGE  dépLa ¥iz= 1583 i
|
Eldikég chpé-rn'reglézpk.w
(ot cal - gr— - grad ™)

'Aéplo cp Cv cp/cy
"Hiio He 1,250 0,755 1,66
'Apyod A 0,127 0,077 1,65
"Yépoyovo H, 3,140 2,140 1,41
'Okvydvo 0, 0,218 0,156 1,40
Aok, avlpaka COy 0,202 0,156 1,30
“Yépatpal H,0 0,379 0,296 1,29

143. Mnyég BeppémnTag

IMé toig ketoikovg Thg T'fjg 1| peyalitepn guoikt wnyh Beppotrag
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glvar & "Hilog. Ztijv mpagn muipvoupe Peppotnte 4nd 1o HAEKTPLKO PEURL
Kopiog Spwg Grd TV KaHoN nohA@Y DALK®Y, oL YEVIKG Td dvopdaloupe
rabauua (yardvBpaxag, netpéharo, E0AO, aretuhévio K.0.). 'Ovopdlovpe &l-
Suni] Beppdtta radeewg Evog kaboou LAkOD i BepponTe Tob Eheule-
pavetd, dtav koiyetar teheiog 1 gr ané avtd 16 LAKO.

Ol tpogéc, mov Palovpe péca GTOV SPYAVIORO UG, kaiyovral Gpyd
(bEeidwan) kel tO18 Ehevlepmvetar Deguotnta, nou elvat anapaitnn yid TN
dwathpnon tig Lofig. Xé xa0e £ldog TpoYiig avrioTolyel dpLopévn gidikn
Oeppotnte Kavoews (PA. nivaka).

Mepikég eibikég BeppoTTEg KQUOEWG

(ot cal/gr)

Kabowyo Okikd Eldog tpogfic
‘Yépoyovo 34 000 "EAaidrado 9 000
Metpérario 11 300 Bottupo (vord) 7 600
Bevlivn 10 500 Zayapn 4 000
*AvBpakitng 8 500 Tupl 3 900
Awbavipaxag 7 600 POGL 3300
Kax 7 000 Yapl donpo 2 580
Olvonvevpa 7 000 dacoila 2570
Avyvitng 5000 Kptag 1 500 - 3 000

NPOBAHMATA

167. "Avautyvooupe Vvepo, o0 &gl pafa m, = 200 gr xal feppoxpacia 6, = 10°C
ué vepd, moo Exer pafo mg = 500 gr xai Beppokpuoia By = 45°C. Tlowk elvan fi TEAKh
Beppoxpacia Tob plypatog;

168. TMoon pale m, vepod feppoxpusiag 8, = 17 oC xai moon pata my vepod Oep-
poxpaciag 8 = 80 °C mpénel vé dvapiboupe, Y1 vé TaPOVHE pago m = 50 kgr vepoD Bep-
poxpaaiag 8 = 35°C;

169. Méaa of yhukepivn, mo0 el Oeppoxpoocia 6, = 14,5 °C, pixvouvpe Eva KOHPATL
yeudapyopov mou ExEL Oeppokpaoic Oy = 98,3°C. ‘H pate xal t@v 800 cwpdrov elvot
m = 400 gr kal f| teALKR Beppokpacia Tob piypatog eivar @ = 19,6 °C. Na tmohoyiotel
) pége mp tfig yhukepivng kol ) paba my, 100 yevdapyopov. Eidikég BepHOTNTES :
Yhukeplvng cp= 0,57 cal - gr— . grad™*
yeudapyopou  Cy= 0,092 cal - gr—" - grad"l

170. “Eva OeppidOpetpo and pokd Exel pala mg= 200 gr xai mepiéxel meTpEhaio,
no0 Exer palo mp = 300 gr. ‘H apyikn feppoxpucia 1OV B0 capdtev elvar 8, = 18,5°C.
Méoa otd BepuidOpPETpo BaLovpe pia palo poAbfdov my = 100 gr xai Beppoxpuciag
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68, = 100 °C. 'H 1ehikf) Oeppoxpacia tob piyparog elvar 8 = 20°C. Né& Ppebel f elBikh
OeppdnTa ¢y Tob aetpelalov. Eldikés Bsppdrnreg :
yakxoD Cy == 0,092 cal - gr— . grad ",
HoAOBBov ¢y = 0,032 cal - gr— . grad .

171, “Eva Bepuddpetpo nepiéyxel vepd, nod Exel pala m, = 210& xal Beppoxpasia
. 8; = 1153 °C. TIpooBérovpe vepd, nob Exer pala m, = 245 gr xal Beppoxpacie 8, = 31,5 ¢C-
'H telch Beppokpacia tod cvotfipatog yivetar 8 = 21,7 °C. Tlbon slvar Beppoxmpn-
nedrnra (K) tod 8sppuidopérpov ;

172 “Eva Beppouetpo Exer Beppoympnuikdtnta K = 1,84 cal/grad. BuBifovpe 16
Oepudpetpo péoa of vepd Oepuokpaciag 6, = 73,6 °C xal Enevta 16 @épvoupe péoa ob
Bepudbpetpo mov Exer dpxixf Oeppoxpacia 8, = 14,5 °C xal Bepuoympnrixétnta Ko =
= 90,5 cal/grad. Ti feppoxpaocia 6a Scixver 16 Beppdpetpo, Srav drokataoradel Bepukhy
looppomnia ;

173 Na Bpebel nocog Syxog oibfipov Exer téom Beppoympnrikdtmra, Son Exer kal
&va Mtpo vepoD. “H eldixn Beppdtnta (c) xai f muxvotnra (p) elvar :
vepoD cy=1cal . gr—t . grad™ pp= 1 gr/cm®
oibfipov ¢y = 0,12 cal - gr— . grad™" pg = 7,5 grjem®

174. Thd va perpioovpe 11 Beppokpacia (8, tfic pAdYeS 10D Pwtacpiov, kGvovps
6 &5fic neipopa @ Oeppaivoupe oth phdye Eva xoppdn aidfpov, mob Exer pdala my =
= 6,85 gr, xal Enerra 16 oépvovpe péoa of ydhxivo Bepuidopetpo. Tots 1) Beppoxpacio
100 Beppidopérpov adbdver dnd 0, = 18,4 °C ot 8 = 21,3 °C. T6 Soxelo Exer pdla m, =
= 152,8 gr xal 16 vepd Exer pala myy = 300 gr. “H eldixf Oepuotnta tod yahkod elvar :
Cy = 0,092 cal - gr—* - grad™".

MeTaBoAég KaTaoTAOEWS TAV CWHATWY

144. Ol peraPolég karaoréocwg

Eépoupe 6t N Bepudtnra, mov naipver Eva oteped fj Dypd, pmopst vé
npokaréoerl 7if perafodr tob otepeod of bypod 1 tob bypob of &épro. *Avri-
otpopa, Stav Eva dépio 1) Dypd yiyetal, Tote 1) dndAieio Beppdtntag propel
vé mpoxahéost T uerafoldr) 100 deplov of dypd 1| Tob bypol of oreped.

145. TAEn xal mHEn

"Ovopdletar tign 1 perafolri] vog otepeod of bypo, 1) dnola cupfalver,
Srav 16 oteped npoohaPer Beppdtnra. Té dvriotpogo @aivépevo dvopdale-
tar &N kol oupPaiver, Grav 16 bypd ydoer Beppdnra.

*H 1hgn 8¢ ylveton pé t6v i810 1pdmo of SAa 16 odpate. Td xpvaral-
Aixd oduara (rdyos, vapBalivn x.4.) petofaivovy dndtope and 1 otepen
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othv bypn xatdotecn. *AM Spng chpata (yood, kepl, oldnpog x.8.) pe-
taPaivoovv o1y - @ ano ™ atepen oty Uyph xattotaon kal mepvodv
and pua dvdrapeom karhotaon nmob EXEL mhactikotnta. O EEeTAOOVHE v
ThEN 1BV KPLOTAAAKAY copitev (xguotadin] wjén).

a. Népot Tiig ThEews. Méoa ot Soxtpactikd cwhii-
va I (oy.134) Batovpe vagBahivn kai i va 9eppaivetal
apya, tonodeTobpe 1o swiiva T péoa o€ Grio colive
r B, mob nepityer aépa. T oLoTNHG v 500 colfivav 1o

8 ubitovpe péoa ot Bepud vepo. IMapaxohovBivrag Tig
2vgiEeig Tob BeppopéTpov Ppickoupe 81t 7 wrdn tiic va-
parivng apyiet oth Geppoxpacia 79 9C."H Beppoxpo-
olo abth dvopdletar Beguoxgacia (1 anpueio) Tikews xai
Sratnpeitan oralfer, 6o0 Ordpyer Ginrn vagdahivn.

o | Tote ovwondpyowy i otepef xal fi byph xatGoTOON. ‘H
,, ~ | esppoxpucia apyile mah v avepaiver npoodevtikd
b méve &nd tobg 79 °C, povo dtav yiver thEn 8Ang i

e o ) vagpdarivng. ‘H petafort tfig feppokpaciag Tob ohpa-
Tog of oVVAPTNOT pé 16 ypdvo guivetar ot duaypap-

pa Tob oxhpeTog 1354
"Otav 8An i vagbakivn Exel yiver bypo xal Exer
£x. 133, Tipoabiopt- eppoxpacia mave &nd 790 C, Pubifovpe Té CUOTNRE
opbde tfis Bspuoxpa- <6V 600 cwlfvav péoa ok yoypd vepd. ‘H bypi vapba-
olog thEems. Avm woyeror xal oth eppoxpacia 79 °C apyiter 7 mj-
£n. ‘H Oeppoxpaoic Sratnpeltar Tah arafep), oo DrapysL Oyph vapbali-
v. 'H nthon g Bsppoxpaciag ol cOHATOS puivetal oTd ddypappe 1ol

oyfpetos 136.

o4
A
‘ (s £x.135. "H abEnon g ep-
Bepponpaoia L. - B TEn ..[-;’ ® !
tnEew Jitreped + ypd | N | pokpaciag 10b obuatos ot
/3 i : guvaptnan pé To ApoVO.
/,-' | i : Soh Subpkeie 10b xpdVOL
/o t | | t — t, ouvURdpOLY T6 bYPd
/",ﬁ’ : ! ! xal 76 oTeped.
/4{.‘ ! ' !
‘A ) i i
i } i 4
0 b xpdvos t ts t

Wnepromotr|Onke amé To lvotirouto EkmaiSeutikng MoNmikrig



172  ©cppérnra

24
A
[ 3
Gepuoupcco{a‘ __________ B N nEn ‘
TnEEwg T‘:-‘.E_P‘;' + typo | Iy. 136, 'H &hdttoon g
! E A\ Beppoxpaciag 1ol ohuatog
: 0 ﬂ%e‘." of ouvapTnon pé tH xpovo.
. } 27N It Subpxeie 10D YpodVoOL
! ! ",A t; — 1, ovvurdpyouv td bypd
: | ‘ Kal 16 oteped.
i ‘ oo it
0 t Xpdvoe 1o .ot

"ATd thv nepapatikn Epevve cuvdyoviar ol dkdhovbor vépor tiig THEEme:

| I Xt dproptvn nicom 1) & Evog otepeod cdpatog ovuPaiver of dpi-
ﬂ opévy Beppoxpacta (Beppoxpucia thgewg), mod Satnpeiton orabepd,
¢ boo Swapkel 1 petaPordy tfig kataotdoenme.
IL. "H th&n xei § nq&n clvar pawvopeva dvtiotpoga kai of opapév
nigon cupPaivoov oty iba Beppoxpacia.
. IIL "Ogo Swapkel 1 tikn 1 1 gy, cuvondpyovv 1§ eteped kak 4 bypR
g katdotacy tod chpatog,
Mapathpnon. Ztiv xabnpepivn fon Aépe «hidve» & nayoc, kal «Atdven 1 Caxapn
o106 vepd. "AlAG 7| 1jfy Tob miyou xai f didAvan the Layxapng ot vepd elvar Svo tedeiwe

Srapopetind QUOIKG paivopeve kai v1* abtd oth Quoikh rpéret va Siatnpodue Thv Emi-
oTnpovikl dpoioyia.

146. Eidikf) Oeppéomra TEewg

Té neipapo deiyver 611 of hn 1 Sapkern g Eeng N Oeppokpacia
Swatnpeitan orabeprj (0. 135, tufipa BT tfig ypoppds). ‘H Beppdtnra, mov
naipvel 1618 16 o®pa ypnoponoeitar yid vi élarrwlody of dvvducs ovvo-
x7ic petald t@v popiov xal Eror 16 o1Epd VA ylver Dypo.

“Eva o@pa, mob Exer péla m, Srav Exer m Beppokpacio tEewg, drop-
pogl oty dudpxeta Tijc Trjfews Depudnta :

|Q=r-m | (1)

T ——

&mov A elvar wd otabepi), mod dvopdletar eldukfy Oeppotnte thtemg xal
Eapriitar and 16 Dhko. "Avtifeta 0w dudgxeia Tig mikews f pala m &mo-
Baiher v napandve Beppdtnte Q=A - m

Wneptomorir|Onke amé 1o lvotitouto EkmaiSeutikng MoAmkrig



MeraPohéc kataoTdoewg TOV owpaTWY 173
Movdda elduxiic Bepudtnras Tjfews. *An6 thv dElowon (1) Exoupe:

!

eldikf Beppotnra TEEES k:% (2)
“Av otfyv ¢&lowon abth Padhovpe Q = 1 cal xaf m = 1 gr, Ppickovpe 871 uo-
véda elduxiic Beopdrnras Tifews elvar 7j 1 Oepulda xard yoauudoo :

: . : cal |

povada eldikfig BeppoTnTag théewmg 1 T
“Av otiv é&lowon (2) Pakovps m= I gr, Eyoupe
Q cal
1 gr
“Qote 7 eldin Oegudrnra Tijkews (X) voc otepeod chpatog elval 1) Bep-

poéTNTe TOD Mpémel V& mpel to 1 gr tob otepeol oth Peppokpacia héeag,
yid va yiver bypd pé v i Beppoxpacia.

¥

a. Mérpnon Tijg eldikfig BeppotnTag thEewg. "Eva Beppidopetpo Exel
feppoympntikdtnta K kol dpyikn feppoxpacia By, ThHroVKE ™ palo m
1ol oTEpE0l ohpatog nod EEetalovpe xai 10 0ypd mob aynpatifetar 16 Oep-
paivoupe, Hote vé aroktioel Beppokpucic 0 peyahiotepn anéd t Oeppoxpa-
ota ThEeag Boqe TOD ohpatog. Piyvovpe abtd 16 bypod péca 1o BEPIBOPETPO.
“Otav drokatactadel Beppikn looppornie, 6 cbotnpa Exer tehikn) Oeppo-
kpaoia Op.

T6 Bepidopetpo. wijoe Oegudrnra
Q =K- (etsl. —— euo;) (3)
AbTH TR GeppétnTe Q Ty dnéfalde 16 obpa otd £&fjg Tpia otddia :

1. T4 dyod apyikd piybnxe ano 0 of Oy (tpfipe AB o016 oyfipa 176).

T abtd 16 51ad1o 10 LYpod dnéfale BeppdTnra :
4y = Coypo * m- (a = eml‘,)

2. Té dyod ot Beppoxpucic hEeng O oTegeomonifinxe (TNEN, Tk
BT o6 oyfipe 176) xai ¢’ abto 16 otddio 16 chpa anéfaie Oeppotyra

gy,=hA-m

3. T4 areped molb oynuatiotnke anéd thv TEN, Yixonke and B o€ Oz
xat o adto 16 otadlo 1O obpa dméfiaie Heppitnra :

Q3 = Coreped Sm - (emt = thl)
*Qote ouvohikd 16 obpa dmépale Oegudryra :

Q=q;+ g+ ds (C))
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'Ano 1ig EEowoeg (3) kal (4) Ppiokovpe :

El8ikf) Beppdtnra THEewg pepikdv OAKGOY

(o€ cal/gr)
Moiufpdog 6 Xahkog 42
Kaooitepog 14 Libnpog 66
“Apyvpog 26 Mdyog 80

Qi+ 92+ 3qs = K- (Gwl_oxnt) Gpa
Qg =K « (Bres — Ome) — (a, + q9)
"And v 1eAevtaic Eiocwon U-
nohoyilovpe Tijy eldue) Oeppdtnra
mews A tob otepeod :

K (Bip — Oene) — (95 + q3)
m

A=

147. Merafolf Tol yxou kara v THEn

M¢ 16 melpapae Pprixape 6Tt Sha oyedov td oodpata, Stov thKOvTOL,
anoktobv ueyalirego dyxo (oy. 137). 'Efaipeom dnoteholy pepikd chpa-

ta (rdyog, oidnpog, fropovdio) nob, Stav ti-
kovtat, 6 8ykog tovg élartiwerar (oy. 138).
Té avriorpopo @uivopevo mapatnpelital, 6-

tav oopPaivel ) nHEn Evdg bypob.

Eidikd y1d 16 vepo mapatnpobpe 611 Eva
Azpo vepol (1000 cm?) Beppokpaoiag 0°C,
Grav yivetar néyog 0°C, Exel dyko peyalire-

AV)
\ A
e

-

po xatd 90 cm?, “Qote katd THvV THEN TOb ve- 0 Dk 3

pod ovpPaiver onpaviikn abénon tob dyxov
kal yU" ad16 oTd toOvgdpata tob doyeiov,
o716 Omoto Omapyel TO vepd, dvarntiooovial

Ix.137. ABEnon 1ol Syxkov 100 oh-
patog katd thv thEn.
(8rnz Beppokpucia thEewe).

peyahes Suvapelg, tob propodv vi ordoovy
6 Soyslo. AbT6 16 puivopevo mapatnpeitar AV

16 gEypdva otois ocwAfjves Tol bdpuywyeiov, ! oodE
ot6 yoyelo tol adTokiviTov, GTovG TPLYOEL- A:.-k‘\Q?/ '
Selg cwAfiveg T@V putdv. LT0 1810 aivope- . “:
vo opeileton kal 1y karaotpopn g ouvoyfig .-¢.9€/ ; iB
@V retpopdtay (droadfowon). il i
1
0. JmE 3

a. "Enidpaon Tiig méoewg ot Beppo-
kpaoia THEewg. Ol ovvnBiopéveg petaforéc
tfig dtpoopaipikfic méoewg 8év mpokadoby
aloBntéc petaPoréc oth Beppoxpacia -

Zyx. ! I8 "EMarteon tod Syxov tod
obpatog katd v thén.
(Benz Oeppokpacio thEems).

Eewg TV cwpdrav. Mévo pé v énidpacn
peydhov méoewv napatnpobpe alodntés petaPohéc atn Beppoxpacio Th-
Eewc. ‘H metpapaticn Epeuve dnéderte 16 axodrovda :
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1. Ié 16 ohpat, ToU SraoTéMovTal Katd TRy THER TOuG, 1 Geppo-
kpuole thEewg avePalver, Stav abfaver W EEotepikny mieon.

2. Ti6 16 chpota, Tob cvotéhhoviat kard thv ThEn Toug (ry. 6 nay0G),
1 Geppoxpacio TAEE®S xavePaiver, Brav abfdver 1 gEwtepkn) wieom.

Hewaparix] duddeén. ‘H rroon tfig Beppokpaciag titewg Tob ma-
you, &tav abdfdver 1 tEotepikn mieon, amodeucvoetar pé 16 EEfic meipapa
(o 139). “Eva Aertd obppa, nob otic 8Yo lxpeg ToV KPEROVTAL Bapn, mep-
véael dpyd péoa ard T pake mayov, xopig abtdg va xonel. To odppa, otd
onpela Tol EpanteTal wé tov mayo, EEaokel peybin mieon. 'Exel 1| Beppo-
kpacia TEewg xarePalver kol & mdyog THKETAL. T6 napayduevo vepo dvepal-
vEL Thva and 16 obppa kol éxel Eavaylveral ndyog. “Etol fy pala 100 ndyov
8&v koPetat, it yivetat dvaouykdrAinon tod ndyov.

£x.139, T6 ovppa TEPVAEL,
yoplg va xonel & ndyoq.

Té neipape (Tamman kol Bridgmann) &nédeibe 611 atig mOMD ynhég
méceic 6 miyog malpver pid véo dAdotpomuxy pogpr), mob EXst TUKVOTHTA
peyahbTepn @né THY mokvOTNTL 10D vepobd koi 1y Bsppoxpacio TEEWS Gve-
Baiver oo abEdver f migon xal @Tavet atoug 24 °C, Btav ) wieon elvan
11 000 drpoopaipes.

* B. "Yotépnon miEews. “Eva xaBapd 0ypo, 6tav yiyetat Toko apyd,
propel va Sratnpnbel oé Oypf katdotacn kal Stav 1 Geppokpacic TOL
ylver xatdirepn Amo TH Beppoxpaoia Eeng. AT TO QUIVOPEVO dvopaletat
datépnon mifews. “Etor my. GmooTaypévo vepd, Stav yiyetal moAd apyd,
propel va Exe deppoxpascia ég —10°C, yopic va atepgonondel. “Av ava-
tapatoupe 10 vepd 1 Gv piEovps péoa otd vepd Eva KOPWATL Tdyou, Gpécws
1 Beppoxpacta dvefaiver ot 0° C kol pépog tob-vepod ylvetar mdyoq.

148. WukTiké piypara

Eidupe &t yud thv TEN £voc otepeod mpémel va SamavnBel feppotnra.
AbTH mpoxakel Thv éddrTaan TV Suvapsy ouvoyfic, mov cuvBéouy petakd
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Toug Ta popie tob otepeod. Kai yid ] Sidhvon évoc edpatog péoca o Eva
Uypo, npéner va darmavnBel Oeppdtnra, f onola wpokaiel toOV TéAEl0 dmO-
Foplopd 1@v popiwv tol diwhvdpevov cdpatoc. “Av avapifoupe nayo 0°C
xal ylopovyo varpio of opiopévn avahoyie (3 :1) noipvovpe dwdivua
yhoprodyov vatpiov o€ vepd. INd v &N 10 mayou kai yid 1 didhuvon
tob yAoprovyov vutpiov ypewdlerar Oepudrnra. AbTH TNV Tpocpépovy Td
8o ompare kol £tol 1 Beppokpacic tod Stuhbpatog xarefalver g — 22 °C.
Té piypara, mod tpoxalodv ntdaon tiig Oeppokpuciog, dvopaloviul yoxtixd
plypata kol gpnoiporoolivial yud Ty tapuynyn yepnidv deppokpacidv.

149. 'EEaépwon oTd kevd

‘H peraPodrn évog Uypol of dépro dvopdaletar yevika Eaépoon. Iid
va mapuxoiovdnoovpe 16 eatvopsvo tiig EEaephoeng, B¢ EEetdaoupe tpdta
ndg oupatver 1 éaépwcon évog kabupob Oypob pécu of ydpo, otév dnolo
dév Umapyet dAko deplo, Snhadn Ba EEetacovpe Ty Ffadpwon otd xevd.

a. AképeaTol dtpol. ‘Qg ydpo relpapaticpod ypnoiponotolye 7d xevd,
mol oynpetifetar 616 Bupopetpikd cwifiva, tdve drd T oTHAn 10D K8pup-
yopov. "Eyovpe 800 Pupopetpikoic cwifjveg
(oy. 140). 0 Evag and avtois (A) deiyver Thv
atpoopuipikn nieon. Méca otov dhho co-
AMva (B) sicayovpe a otayove aibépa. T
Uypo auéeaws petafdiletar of aépro, Sniadi
of druovg, kel | aTiiAn 1ol 08papydpov Kka-
teBaiver Myo, EEartiag Tijc méoems nov EEa-
okobv of datpol. "H dagpopi tod lyoug tdv
oA®V tob Ddpapyipov péoe atoig 0o cu-
MiVEG QaVEPOIVEL TNV mieon T@Y ATudy o6 Y1-
Aoatdpetpa atiing 08papydpov (mm Hg 1
Torr). "H nieon tdv atpdv dvopaletal rdoy
TV dTpd.

Elcdayovpe 016 cwiiva B xai dsitepn Ix. 140, "EEeépwon oTd Kevo.
otayéva aibépa. To Oypod éEaspidverar malt
auéomg kai 1| otiAn 1ol 0papyipov katefaiver Ayo. ‘H &aépaon tiig Sev-
TEPNG OTAYOVAg pavephver 6Ti 6 y®dpog Tob Bupopetpikod Baidpov propod-
ot vi mepthdfel kai @Ay mocotnte Gtpdv aibipo, éktog dmd Ekeivn mold
mpobniipye. L' abti) thv mepintwon ol dtpol aibépa, mov Lnijpyav péoa o6
Bapopetpiko Bdhapo npiv eicayfel 1 Sevtepn otayove aibépa, dvopafovtal
axodpeoror drpoi.
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B. Kopeopévor drpoi. "Av tEakohovBioovpe vé elodyovps ptoa atd
Bapopetpikd Badapo otayoves albépa, 16 Dypod ttagphvetat xal f| oTiin
tob 08papyopov xetsPalvir ovvexds. "Apa 1 tday 1BV axbpeotov ATUGOV
ooveydg adbdver. “Epyetar Spmg otiypn mob fi véa otayova tob aibépa
dév Easpdverar, AL mapapéver oty Empavela tod b3papybpov ¢ tyod.
"Av t61e eloayfobv xal dhheg otayoves albépa, f othin tob b8papyvpov
8év nazrefatver. O dtpol, robd drapyovy 1616 péoa o160 Bapoperpikd Bdhapo,
dvopdLovrar xopeapévor arpoi kal | nieon mod Eyouvv abrol ol atpol dvo-
pdletar rdon xogeoudvew drpdv (§| péyworn tdor).

Ta rapandve gaivopevo Seiyvovy 8t othy &pyf 6 bypd tEaephveTal

apéong, yiatl kaptd, EEotepiki nleon dév Zumodiler 6
oynuotiopd dtpdv. ‘H EEaépwon 1ol Dypod E§akolov-
0eT, Gomov A nleon thv dtpdv mob oynpetioTnkey éumo-
dilet vé mapayBobv véol dtpol. Tote of drpol elval xope-
opévor kal auvumdpyovy 1 Oyphi xaf 1} déplo katdotaon
100 ohpaToG.

"Av Zlarrdioovue Tov dyxo TOV KOPECUEVOV GTUOV
(oy. 141), pépog t@v dtpdv dygonoweitar, N thon Gpog
1@V ¥opeopévov dtudv Statnpeltar otabept kal Ton pé
THY Thom 1OV Kopeopévev dtpdv. 'AviiBeta, dv adérjoov-
T 141, Edrioon  ME 1dv Syxo 1@V vopeopévev dtpdv, pépog Tol Lypod é-
oD Byxov mpoxahel  Eaepdvetat, | Tdon Spwg 1@V Kopeopévay ATRGV 8¢ pe-

bypomoinam. tofarietar.

Y. Zupmepdopara yid Tobg arpolc. "H nepepatixii Epevva Bpfixe 81t
ol dtpot Exouv tig dxorovdsg 1drdTnTes :

1. Kopeouévor drpol

B 1. B¢ x@0e Ocppoxpacia avrictoryel dpropévn thon xopeoptvav drpdy,
a nob EEaptiiray énd tf @dan tod dypod.
2. ‘H oy t@v xopeopévov dtpdy, adbtaver pé ) Geppoxpasia.

I1. ’ Axdpeovor druol
1. ‘H thoy tdv dxdpestav drpdv elvar ndvrote pkpdrepn nd thv thon
kopeoptvov drpdyv, nod dviiotougel o’ adti) vy Ocppoxpaoia.

2. Ol dxobpearor arpoi dxolovbodv (pEé peyédn mpootyynion) tobg vé-
povg t@v depiov xai topordvovian pé té dépu.

TR

Taon kopeoptvwy 0Bparptov
0°C 4,6 mm Hg 20°C 17,5 mm Hg 100 °C 760 mm Hg
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150. "E§arpon

"H dpyn 2Eaépoon Dypod pove ard Thv Em@aveld tov, pEce ot (dpo
mov Umdpyel kai dAAo dépto, dvopdletar Eatpion kel ouppuiver of omolra-
sfote Beppoxpacia. “Av 16 Dypod tEatpiletal péoa of megoplouive yigo,
tote ) eLdtpion cuveyibetal Gonrov péoa o’ abtov 1o YBPO Vi TENRATICTOUV
xopeapévor arpol. “Av Bpog 16 bypo tLatpiletal péoa o dmegidpioto y@eo,
t6T6 Bbv pmopodv vi oynpatiotoby kopeopévor drpol kal f EEdtpion avve-
ylterar, Gomov va EEavtinlel tedeiwg 16 bypo. Térow elvar 7y e&atpion
Oypol péoa otiv dTpdagaipa.

"Ovopdletar rayvryra féarploces i pafa 1od bypod mov Efatpifetal
oth povida tob xpévou, Mepapatikd Pploxovpe 8t ioylovy ol akdrovbor
vépov tfig EEarpioswg :

1. 'H raxotnta Eetpicsog shvar dvaloyn pé 16 EpPadé (S) tiic £le00e-
png Emedverag tob Oypod.

II. "H tayityte iatpioeng civar avaloyn pé i Sogopa tiig tdocng
thv kopeopévav atpdv (p,,,) — mod avtuigtowyel ot Oeppoxpacic tod
newpapatos — xai tiig tdoeng (p,,,,) mod Exovv txeivy ) ouypq ol
axopeator dtpoi, Snhadi elvar dvaloyn pé th Swagopd :

thon Kopeopivay atpdv — thon dxépioTOV dTPdV
P sviot TR et v

151. Bpaopbg

@eppaivovpe Eva bypd, my. vepd, péoa of avorytod doyelo kal tavtd-
ypova mapakohovBobpe i petafodrn tfig Oeppokpaciag tov. “Otav 1 Bep-
pokpacia ol vepol gtacer otolg 100 °C, mapatnpobue 611 péoa ot pate
100 vepod oxnpatifoviar guoakideg Grpod, mob dvefaivovy otiv ELslfepn
Emipavela tod Oypod kai ondfouv. Abti f Opuntikn EEeépuon, tob Dypod
dvopdaletar Ppaapds kai 7| Beppokpacie, atv omoia oupfatver & fpacpdc,
dvopatetat fegpoxpacia foaouot. "Av 6 Ppaopog yivetat oy kavovikt ELw-
tepiki} mieon (76 cm Hg), 1) Bsppokpacic fpaopol dvopdletar xavovin] Oep-
poxpacia foaouod. Hepapaticd fplokovpe St ioyovy of EEfi vopor tob
Ppaopob :

I. “Otav otiv &\eltlepy Enpaveia £vog Dypod taoxeltar opropévn EEw-
tepkd] nigon (Pye,)» 16 Dypd fpater ot oproptvy Beppoxpacia (Ocppo-
kpucia Ppacpod), mod Swwtnpeitar otabepy of 6hn 1 Sudpxewn Tod
Bpuopod.
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I ‘Yro dpropbvy 2Eotepuci) xieon (py,,) Eve Dypd Ppaker o dxeivny
iy Oeppoxpuaia (0 °C), ety orola | thon OV Kopeaptvev Grpdv tov
(p,,,) clvar lon pé iy tEwrepiky nicon, nod tEaoxelzar oThy Ehedlepn
tripdvera tod Oypol.

R SN

It Beppoxpaoia 100 °C | tdon t@v Kopeapévev ipatp@dv elval p, =
= 760 mm Hg. "Otav f| dtpoopaipikf rieon elvan pizor= 760 mm Hg, 16
vepo Ppaser ot Beppoxpasia 100 °C, Snhadfy o’ éxeivn T Beppoxpacia,
athv onola fy tdon tdv xopeoptvov dTpdv tou elvat Tom pé thyv EEotepu
drpoogaipkt] mison.

« Eni&paon Tiig Ewrepikic mioewe oty Beppokpacia fpacpod. 'And
tovc vopoug tob fipacuol gixoha kararfyovps otd EEfic oupnépaopa @ “Av
adbrjoovue thv tiwtepikh nieom, nob EEaokeltar otfv EhebBepn Empdveld
100 hypod, i feppoxpacia Bpacpod dvefatver wat dvriotpogu, Gv dlarrdr-
govue T EEotepikt) nleon, 1) Oeppoxpacia Bpud’pob xarefalver, yuatl, dnwg
Eépoupe, fy thon @V xopeopévay drpdv adfaver pé 1 deppokpacia.

Meaparva) dnddeaén. 1. Méoa oé xAerotd Soyelo Omdpyer vepd, nod
Exer Bsppoxpacia pukpdTepn dnd tfiv xavovikh Oeppoxpacia Ppaopod,
.. Exet Beppoxpacia 30° C. &’ abth T Beppoxpacia f| taom 16V KOpECpE-
vov DEpatpdv elvar p, = 32 mm Hg. “Av pé depavirio Ehattdoovpe v
nigon 100 dépa mobd elvar péoa otd Soyelo, napatnpobpe &t 16 vepd dpyf-
Ler va Ppater, Stav # mlean tod dépa yiver Ton pé py,, = 32 mm Hg.

2. “H yirpa Papin elvar petoAicd Soxelo, nob elvar depooTeyds xhEl-
otd xal Exer dogalonixt Parpida (ox. 142). Abti dvoiye, povo Srav f
nleon péoa oth yotpa yivel peyaddtepn Gnd pud
dpropbvn Tph doealelag. “Otav feppaivovps 6-
porbpopea t6 vepd, mod slvany péoa atd Soyelo, 1
Beppoxpucia graver ot 120 g 130°C, ywols Spwe
vd nmapatnonfei Poacuds. Tobro ouvpPatyer, yuatl
othv EhetBepn Empdvela tob vepod tEaoxeltal
nieon tob dépa (p,,,,) kel § 1don w6V KOPEOPEVOV
08paTi®V (P,,,)» MOV dvtiotogel oty Bsppoxpa-
ala 0 100 vepob. “Etor i bhikn wleom, nov &Ea-
axeltql oty EAe0fepn Emeaveia Tod vepol elvar
ndvrore peyalitegn &nd TV 1o 1OV KOPETHEVOV
vepatpdv kal Enopévaeg elva adovaro va ylver
£y.142. Xorpa 1o Papin, Bpaopdg ol vepoD.
. ‘Epappoyf thig ybtpag Papin glval ta adrd-
sAgiava MO0 yproLponolodvTal ot Propnyavia, ol dnooreipwrixol xAlfavor,
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nov ypnoiponotobivial oTd voookopela (yud v drooteipwon epovpyk@v
gpyakeiwv, otoddv k.1.) kal of yirpec miéoews, tod ypnoiponotobvral yid
TV ROPACKELT paynTdv.

152. Eldikf) Oepudémra EéEacpioewg

11 Sidprern 100 Ppacpol 7 Beppoxpacia tob bypod dwetnpeltar ora-
Beorf, ywoetl f| BeppoTnta mob naipver Tote 10 bypd ypnoiponoleitar Yid vi
xaraoTpapoty ol Svwducc ovvoyic petald 1dv popiov kel Etol 16 bypd vi
yiver aépto. "Eva Oypd, mob Exet pala m, Stav Exer Beppokpacia B, yia va
ylver dtpog pé tiv e Beppoxpacia 6, dnoppoed Beppdtntae :

Q-Lm (1)

Grov L elvar pia otabepn, molh dvopdletal eiduk Ocppotnra ifacphocng
kol BEapritar and T eoon tol Oypob kal ) Oepuokpucic.

Movdéda elduxijs Beppotyrag é.fasgmo'emg Ao TV é&,!cmoq (I) Eyoupe :

EEE ST SR R & 1
| elduchy Beppomre EEuephoeng = % 1 )
l |

*Av otiy &lowen abth falovpe Q = 1 cal kal m= 1 gr, fpiokovpe Gt1 po-
vada Grg,udﬂ}mg e&aegwcswg glvar 1§ 1 650/,1[6& ®atrd ypapupudoto

Li:]
|
i povada eidikiic Oeppuotnrag EEuephdoeng 1—%;1- E
*Av oty &Elowon (2) Pdlovpe m= 1 gr, Exyovpe : L= ?c;]

"Qote 4 eldun] Oepudtra dEacpdoems (L) Evdg Dypob elvar fi Beppénta, nob
npénel va ndpet t6 1 gr bypob Beppokpactag 0, yia va yiver dtpog pé thv ida
Oeppoxpaoic.

‘H Beppotnto tfaephoswg 1ol vepol ot Beppokpacia 100 °C elvar
L = 539 cal/gr.

WoEn kara Thv £Earpion. & dmowwdnmote Beppokpacia xi v yivera
f &Eaépwon (Bpaopods, Eéatpion), npéner va Saravnbel Oeppotnta. Alth
i rpoaipetat o1 OYpd and pid EEwtepikn tnyn OeppodTnTas fj tpoceépetal
an6 16 1610 16 Dypo xal tote avaykaotikd 6 DYpo piyerar. "Otav Eva bypo
sEatpilerat, tote 16 DYpo maipver TV drartovpevn Beppdtnto And TV idia
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iy pate tov §j kal dnd 16 copate nov Ppiokoviar of Emapn pé 16 Oypo.
“Erot 1 tLatuldpevo 0ypd mooxalel iy, tob elval too0 peyakitepr, 6oo
md ypiyyopn elvar 7 EEdtpion, dnhadn
600 mbd aryrixd elvar 16 bypo. "Otav
Alyoc allépag EEatpiletar mavo c16

Ocppokpacieg Ppaopol kal dvrioToixeg
eldikég BeppdTnTeg LEacpLotWg

yépt pag, aicBavopacte Yokn oo pé- Lo 6°C cal/gr
pog mov frav & aiﬂépug'. En‘]\'t ‘Iutpmv"] o P "
£ PTTIHOTOLOTPE HEPLKA TOAD RTNTIKA Otvorvevpa 78.4 201
Oypé pé T dmola mpoxkaroUUE avai- Y Epipyupoc 357 68
obnola Eattiog tfig peyding yokewg. Nepd 100 539

153. "EEayvwon

“Eva oteped odpe propel va Slver drpovg, dmog kal Bva Dypd. AT
16 paivopevo elvar dvaloyo pé thv ¢Eatpon xal Ovopdlerur ELayvoen.
Kata tv tidyvoon 10 oreges petafaiietat apécwg of dfoto, Jwpig TpON-
yovpéveg Vi mepaoel Gnd TR Dypy karaatacn. ‘H &Eayveon elvar idei-
TEPU QUVEPT] OF OPICHEVO CONATA, émog elvat i vagplakivy, 1 kopeopd, 6
isto xai §\he oteped ohpate, mol dvadivovy dopn. To neipapo Seiyvel
611 of katarinhes ouvliikeg Beppokpaciag xai méoensg propoly vi tapov-
owdsovy EEayvoot O miyog Kei nokd dhka OTEPEQ CONUTO.

154, ‘Yypomoinon Tév depiwv

*Ovopdatovpe dypomoinan ) petaPorn Evog Gepiov of Dypo, Sniadi
f Oyporoinan elvat 16 avrictpogo puivopsvo tiic eEaephioeng. “Eva Gépro
umopel vd. OypomoinBel, dv 16 yoLovpe fi dv 16 oupmécovpe 1 dv TaUTo-
gpova T yoyovps kal 10 cupriéfoupe. Mepikd dépia byponolobvtal elkola,
Sray poyloty. BLémovpe m.y. 6T, Grav t0 vepo Ppaler, of Lépatpol mov Pyai-
vouv @no 16 Soyeio Oypomolodvtal, pohig Ppebolv péou 16 WuypdTEPO
neptPaidov (GEpac, Wuxpis Entpdvelss KA. Al dépla, my. t6 Srofeldio
tob GvBpaxa, bypororolvrat slkola, drav Td, CUUTLEGOVHE.

Mé newpapata Ppirape Ot peptkd dépto (my. o Ogvydvo) elvar ddi-
varo va OyporonBody, doodfnoTe KU (v SUNTESTODY, drav 7 Oeppokpacic
toug elvar drdrepn and pid dpiopévn Oeppokpecia, mol dvopdletat kpi-
o Oeppoxpacio kal elva yapakTpoTiki yié kibe Gépro. “Eror my. y1d
10 dEuyovo 1 kploun eppoxpacia elvar — 119 °C.

"AALG, Gtav TO @épro Exet TNy kploun Beppokpacia, yi1a vi bypomoin-
Bet, tpémer xal 7 nlear Tov vl AGPeL pia Opropévn Tipd, mod Ovopdletal
kpion rieon. ALTH Ty Yid 16 0Euyovo elvor 50 dtpdoealpes.
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Lty kplown beppoxpusia kui nd v kpiown mieoy pa pale m
ol Geplov Exel dpiapévo dyko (xplawog dyxog) kul Eropévas to aipto £yel
tote Kal dpropévny mukvotnTy, Tod dvopaletar wpion mukvoryra. ‘H kpi-
owun Beppokpuacia, | kplown ricon kai f xpioun rukvotnte elvut of tpeig
kpiopeg orabepés 100 deplov, mol elvar puoika peyédn yupuktnpiotika yid
kabe aépro (PA. nivaka).

“Orav 7y Beppokpucia 10U deplov elvar xardrepy and iy kplowpn Oep-
pokpaoie, t016 10 Gépro propel va Gyporo0el, dtuv 1| mieod tov haper
Mia opropevn Tipl, oo elvur uixpdrepy and v kpiowwn nieoy. "Etor 16
doteidio 1ob dvlpuka ot cuvnboptvn Beppokpuciu (repinou 20 dg 25 9C)
Uyporoteitar elkoia, &tav 1) niean tou ylvel Ton of 50 dig 55 drpdopuipec.
"Ané 1a mepundve katalfjyoupe otd dxéioude oupmEpacpty ;

I. Kplown Beppoxpasia Evig depiov dvopalerar v Beppoxpucia, néve
and tijv dnoie 16 dépio elvar adbvaro va dypononbel, doodfinote ki Gv
ovpmieotel.

AL Etfiv xplown Beppoxpucia t6 aépro bypororeitar, dtav 1 nicon xei
1 rukvéTTd tov AdPouvv pud dpropévy tpd (kpiown ricon kai Kplown
rukvoTTa).

IIL. "Otav 1 Oeppoxpacia tob depiov elvar kardtepy dnd v kployy
Oeppoxpacia, t6 dépro propel va byporoinBel, v oupmeatel.

Kplowpeg orabepég

Kplown Kplowywn Kplown
"Aépro Beppokpucia nieon mokveTNTU

6°C) (at) (gr/cm?®)
"Yéputpol + 374 218 0,33
'Appovia + 133 112 0,23
Awkeidio dvlpaka + 3 73 0,46
'Okuydvo — 119 50 0,43
"Afwro — 147 34 0,31
“Hho — 270 2,3 0,07

» 165. MéBoBor wapaywyfig Ylyoug

Né v napaywyn yoxoug, dnhadfi yid th dnupovpyle yupunhdv Bep-
pokpuciiv, Epuppdlovpe Sidpopeg peboddouvg. "Extodg anod td yoxrid ulyparta,
nou yvoploape (§154) yxpnowporoobue xal tlg EEfg pedddoug :

a. 'E&atpwan Uypomompévwy bepiwv. ‘Yypomoiodpue Eva dépro kat
Enerta 16 dpfvovpe vi EEuepwbel of Ehattopivn nieon, dote N Elatpuion
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oD Uypob vé yiver zodd yerjyopa. Tote Té obpata mod Bplokoviar oé Enae
pé 6 Dypo, ywoyovror toro. “H ypiyopn $Eatpiom 100 Dyporoinpévov deplov
propel vi. mpokaiéosl Th otepeonoinom tob OméAotmov Oypob. “Erot, Stav
gEatpiletar 10 Oypomoinuévo drofeidio tod dvbpaxa, t6 Omolouro bypd
otepeonoeltor kal perofarietar of oteped Srokeldio tob dvbpaxa (£spds
ndyog ).

B. "Ektévwon. "Orav Eva dépro oupméteton andropa, 16 Aéplo Oeppal-
vetar kai dvtifera, dtav Elattwlel dnotope fi mieon Tol aeplov, 16 déplo
woyetar. ‘H ardtopn dharteon tfig méceng Tob deplov dvopdtetor dxtb-
voon kal ouvodeietor néviote and peyddn yify 10d depiov.

y. ‘E¢appoyég. Ol mapardve
pédodol mapaywyfig yoxoug Exouvv
ofipepa modhég Epuppoyés otic yu-
wtixés pnyavés. "Etol Ty otd he-
KTpikd yuyelo 16 wiyog napdyetol
pé Tiv sEdtmon évog Dypomot pé-
vou depiov (ppedv CCLF,, dppo-
via). T6 éépro, mod mapdyetal dnd
iy Eatpian, avappopdtal and pd
&vriia, ovpmélerar xal adh bypo-

g moteital.
l. 3 ‘H propnyavie, yié v dygo-
molyon toi dépa, ypnorponotel 16

1. yoyog mob dnplovpyeitat, dtav 4]
Iy.143. Synpanxh rapdotaon T WXavlS  gépag Extovdvetar. I abtd 16 oxo-

700 Linde y1a v Oypomoinon tob dépa.

; ; 7 ypnoponoteltal Kuping N\ unya-
A ov . B B | , T 0a- ! i F
P it wj Linde (oy. 143)."0 Gépag oupmié-

Aapog Bxtovhotng, A colivag mob QEPVEL
thv meopévo woxpd Gépa, Z Bakopog Lypo- Letor dg 200 ATROCQULPES, Eneita
nownoeng 100 Aépa). npowiyetal oé —30°C, Epyetar oTd
fahapo T, rov Ekrovovetar kai 1 fsppokpaocia tov katefaivet ToAo.
"H véa toodnta Gépa, mod Pploketal tdpa péow o616 cwlfive A, kotd TV
Ektovaan e woyetal dkéun neplocdtepo. “Etol péce ot cokiiva A, E-
nelte amd kabe Ektovoon, A feppokpacia yiveral KatdOTEPN aro Thv mpon-
yobpevn kal karota otiyun katefaiver too0 nolb, Gote pépog Tod aépa O-
Ypomoireital.

156. "AméAum kai oxeTikf] Oypacia vol dépa

‘0 drpocatpikos AEpag TEPLEXEL navtote Ldpatpolg, Ereldn otév mha-
vijtn pag t6 vepd adiakona gEatpiletar. 'Ovopdlovpe drdivty dyoaoia
o dépa T pale (m) 1OV KEpATROY, not mepiéyovial of Eva kuPikd pETpo

Wnepromotr|Onke amé To lvotirouto EknmaiSeutikng MoNmikrig



184 @eppoéTnTa

(1 m?) Gépa oé pia dpiopévn ypovikh otiypn. INd 1a guivopeve tiig Lmiig
kal of moldhéc pappoyig Exel onpocia 1 ikavétnta tol dépa va npoxalel
pawopsva EEatpicemg 1 Dyponoifoews Ty Hépatudy Tod Gépa. "Etor m.y.
Stav of Eva kuficd pétpo Gépa mepiéxovtar 9 gr Odpatpdv, ol bdpatpoi
elvar xopeopévol, dv i Beppoxpacia 1o dépa elvar 10 °C, xai elval dxd-
pectot, dv 1) Beppoxpucio tob dépa elvar 25 °C. Ztn Oeppokpacia t@y 25 °C
kaBe kuPikod pétpo Gépa pmopel va mpookaPer kal diia 15 gr Gipatpdv.

Ié va npocdiopifovpe Ty Dypopetpiki] katdotacn tol dépa, xPNOL-
ponotobpe Eva GAAo puowkd péyeBog. "Ovopdlovpe ayetun] dypacia 1ol dépa
16 Aoyo tiic palog (mysp) Tdv DEpatpdY, mol Lndpyovv o 1 m? aépa, mpog
T pala (Myop) TOV KOpESPEVOY DEpaTU®Y, oL 0G Dnfipyuv of 1 m? aépa hv
1810 xpovikh oTiypt.

palo HépaTpdV A Migeil
pala xopeopivev DEpaTpdV Myop |
[T RN TG OIS YU e (1 S S8 S O S o Nl

“Otav oi bdpatpol Tob dépa elvar kopeopévol i, 6nwg ouviibug AEpe,
6 dépag elval kopeopévog pé O8patpois, Tote 1 oxetikn bypooia eivar Ton
pé ) povada (A= 1). “Otav Spwg of 08patpoi Tob Gépu elvar axopeotot,
tote ) oxetikn Uypacie elvar pikpotepn and ) povade (A < 1) "Av my.
xdrowa atiypn 6 Gépag Exer Beppokpucia 25 °C kai mepityel Y gr DOpuTpd®V
katd kuPikd pérpo, tote 1 oyeTikt bypaoia tob dé-

pa elvar : ,—_—i‘?‘
e e L e e A

24 gr

I oyetikf Oypooia =

|
“Qote ékelvn ) otiypn ol bdpatpoi tob aépa elvar i
axépeotor kai dnéyovv mohd Gnd t6 va elval xope- L
Guévol.

MéTpnon Tiig oxeTikfig Uypaclag Tol aépa. T
oyetikn Dypacia tod aépa ) petpldpe pé eldikd Gp-
yava, nol dvopdalovial dypduetpa. To md anho Oypo-
petpo elvar 76 dypdustpo dmogpopijoews, mov atypi-
Letal otiv i6étnta i Lmikiig Tpiyag va Empunkive-
Ton otOv DYpO Gépa (oy. 144). "H xhipaka diver apé-
owg T oyeTikn Uypacia o€ Ekatootd. ALTo 10 dpyavo Tx. 144 "YypouETpo
dév Exer peyahn dxpifeia, elvar Spwg nol eliypnoto. AnoppoPRoEnC.

7

NMPOBAHMATA

175. Méoa of Eva 8oxelo Urdpyer méyog xai vepd. 'H pala tovg elvar 400 gr. Tpo-
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oBitoupe 300 gr vepd 80 °C xai 11 eppoxpucia terké yiverar 10 9C, Tbon fitav dpyika
1| pala ol mayov ;

176. Tléom pdfe mayov Osppoxpaciog —15°C propel v yiver Oypo, v npocbi-
govpe vepd mob Exer pala 1 ker xai feppoxpuocia 60° C;

EiSuxh eppdnta mayov : cx = 0,58 cal - gr—"+ grad ™.

177, “Eva xoppéri néyov 0°C Exer pale my = 115 gr xai 16 Palovue péoa ok BeppLbo-
HETPO, TOD MEPLEYEL VEPD, not Exer péala my= 1000 gr xai Oeppoxpacic 20°C. To Soyeio
10D eppidopéTpou ExeL paia m, = 350 gr xai eldikn GeppoTnTa Cy = 0,1 cal-gr—i‘grad—l.
MMéon elvar 7 Tk Beppoxpacia tod GUOTNHATOG ;

178. “Eve Ocpudoperpo ard opeixahxo Exel paba my = 500 gr kal mepéyer pala
nayov myg= 500 gr Beppoxpasiog —20°C. L10 DEPULBOHETPO BLOYXETEVOUUE pebpa vepob
80 °C xai ) mapoxn 1ol pevparog Tob vepoD elvar 50 gr xata Aentod. Tote 6 nayog THKETUL
xai yiverat vepd 0 °C péoa ob xpovo 11 min 20 sec. Elbixég QeppoOTNTES ¢
doxeiov c, = 0,1 cal - gr—"- grad™', mayov cx = 0,5¢al . gr— . grad"i.

1) Na ppebet 0 eidkn) epuoTnta thEemg (1) 10D mayov. 2) "Av tEaxohovBfiooupe T nei-
papa, ErElte and noco xPovo N Beppoxpucia Tod Beppudopstpov 0a. yiver 20°C ;

179. Itiv émgavela thg Tig Unapyet Eva otpiua mayou, Tov EXEL m&xX0g 2 cm kai
deppoxpucia 0°C. L& 1em? 1iig gmoaverag the Tl 1 AAaxh axtivoPohia pETUPEPEL
Ocppomnra Ton pé 1,5 cal/min. Mécoc xpovos %PEWLETAL Y1 TV A1 ThEN 100 mayou |
Mukvornta tayou: p = 0,917 gr/cm?®. Eidwcn Beppotnta thEews Tob Tdyou : A = 80 cal/gr.

180. Méoa ot Eva boyelo, mol Exel feppoywpntixotnia K= 8 cal/grad, Umapxel pagu
niyov my= 50 gr Beppokpusiag —20 oC. TIpooBitoupe vepd, mob Exel pala my=267,8 gr
xai Beppoxpucia 32°C. "Av rerikh Beppoxpacia Tob CLETARETOS elvar 12 °C, va Ppe-
0T { eidixn BepudTnTa (cx) 100 rayov. Eidikn Oepuotnta ThEEws mdyov: A = 80 cal/gr.

181. Méoa of Eva oxelo, mol Exel aohpavin OeppoxwpnTikoTRTR, LRAPLEL vepoO,
now ExeL pabu my = 1800 gr xui Bepuokpuocia 8§ °C. Toan paLa nayov (mx) —26 °C mpénel
vi pitovpe péou otd doyelo, (ote, dtay anokatactadel Bepuikty ioopponie, fi pala ol
nayov va Exel abbnBel xura 85 gr; Eidikfy Beppdtnta méyov: crx= 0,5 cal—gr—hgrad"l.
Eibikf Oepuotte THEEWS TAYOU A = 80 cal/gr.

182. Méou of Eva doxelo, mou EXEL ﬁuﬁuawn feppoxwpnnKOTNIQ, UNAPYOLY 120 gr
vEpOD O KUTAoTUoN onepthbewg kal pé feppokpacic —18 °C. MNoéon pale nayov 8 oxnuu-
natel, Gv fy Beppoxpaaia yivet 0°C; Eiduxn OeppodTnta réyov : cx= 0.5 cal .gr—"- grad ",
Eisikf) Beppotnta Thems mayov 1 A = 80 cal/gr.

183, "Y8putpoi o 30°C Exouvv Syko V, = 10 1t xai taon p, = 12 mm Hg. € ota-
0epny Beppokpucic O 6yK0G TOVS yivetar V, = 41t. Tloon yivera fi Taon tovg ; Taon xope-
opévioy DBpUTH®Y : py = 31.8 mm Hg.

184, “Ydputpoi ok 35 °C Exouv Oyko V, = 501t xai téon p, = 20 mm Hg. X ota-
Bepn) Beppoxpaciu 6 dyxog Toug yiverar V, = 101t Tloon riveta f| taon toug : Taon
KOPETHEVEOY USPUTHAY & Pas = 42,2 mm Hg.

185. Méou of Eva doxEelo ué dompavn feppoxmpnTiKOTNTL onapyovv 100 gr vepo
xai 100 gr rdyos. Moon paga (my) O8patu@y feppokpaciag 100 °C atpénet va Biafipaotel
atd ovotnua, Gate TEAKE péoa o016 Soyelo va bnapyer povo vepd 18 °C; El8ikn; Ogppo-
mra iEacphocws vepol of 1007 C: L = 539 calfgr. Eidikn Oeppdtnte thiewg nayov :
A = 80 cal/gr.
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186. "Av dvapiEovpe 50 gr mayov 0°C xai 500 gr O8patudv 100 °C, ti 8d npoxdyer,
Srav droxatactadel Geppukty loopponia ; Eldikn feppdtnta tgews rayov : A = 80 calfgr.
EiBixty 8zpudtnra dEucphoeng vepod of 100 °C : L - 539 cal/gr.

187. Méoa ot Bvo Oepuidbuetpo, mod Exer Beppoxopntikdtnta K == 50 cal/grad,
{répyer nbyos my= 2 kgr, vepd my= 5 kgr xaf dpyiho m, = 0,7 kgr. T6 cvompa Exea
feppoxpacia 0 °C. Aioxetedovpe otd Beppbopctpo Kpatpols, tod Exouv pala my = 80 gr
wal Beppoxpacia 100 °C. T16om 84 elvar 1) tehxty Beppoxpacia 1od guothuatog ;

Eldixhy Bsppdtnta dpniov: c, = 0,21 cal - gr—! - grad ™. Eldixch feppdrnra thiewg no-
you : A = 80 calfgr. Eibixfi Beppdrnro sEaephosns vepol o 100°C : L = 539 cal/gr.

188. Méoa ot Eva Soyelo pé dofjuaven Beppoympnrixdétnta plxvovpe 1 kgr dpn-
Mov Ogppoxpaciag 180°C xal 500 gr vepod Beppokpaciag 60 °C. ITdon pale vepod B
8Baepmbel ; Eldich Oeppotnta Gpyihiov : ¢, = 0,21 cal - gr—* - grad ™. Eldixr) Ssppdtnra
8Easphoeng vepol aé 100°C : I = 539 cal/gr,

189. Tbon pafa O8patpdv Ordpyer pboa ot mé alBovoe, mod Exer Saotdoelg
50 m - 30m - 10 m, 8rav | Bspuokpacia elvar 20 °C xal f oxent Oypuoia elvar 80 % ;
Taon xopsouévav 05patudv py = 17,5 mm Hg. Ilvkvétnta xopeopévov O8patudv of
0°C xai 76cm Hg : p, = 0,806 gr/lt.

190. Na Omoloriotel 1) mukvdtnra (pg) 700 Enpob dépa xal | mukvéTnta (py) TOH
dépa, & dmolog ob 20 °C nepibyer xopeouévons b8patpols, Stav ) nieom elvar lon pé
720 mm Hg. Tdon xopeopévav O5patu®v pp = 17,5 mm Hg. ITuxvétnra of xavovixég
ouvdfixes : &épu p,, = 1,293 gr/lt, xopeopévav O8patpdv p y = 0,806 gr/lt.

191, N& droloyiotel f pafo 1 Mrpov dépu of 20°C xoi nison 75 cm Hg, Stav
oyenixh bypoola tob dépa elvan 60%. Tdom xopespévay H8patR®Y : Py = 1,75 cm Hg.
Toxvbtrta of xavovikés ouvefixes :
dépa p,, = 1,293 gr/lt, xopeopévay dipatpdy p,y = 0,806 gr/lt.

192. “Eve xopudtt ®ayou Exer pdle my = 100 gr xai émaiéer o€ vepod, rol Exer Bep-
poxpacia 0 °C. Té Soxelo Exer donpaven Beppoympnrikétnta. Pixvoupe péoa otd Soxelo
Eva xoppudt pevdilov, ®ob Byer pafa my, = 150 gr xal 8sppoxpacia 100° C, "Otav droxa-
zactadel Gsppuixt) loopponia, EoxolovBel va Emnléer Eva xoppdn sdyov. NG droloyioTel
nbon pala mdyov Eyive vepd xal mbéoo Elattdlnke & Syxog ol cvotfiparog nayog - vepd,
TMukvétnra rdyov : pp = 0,92 griem®. Eldixh) Beppornra thieng ndyov : A = 80 cal/gr.
-Etbrxh GepudTia petddhov oy = 0,12cal . gr— . grad™.

193 'And ma fAextpdivon ovAhtyoups 1 It HBpoybvov, rob Exel Beppoxpasia 15 °C
‘xal xleon 76,5 cm Hg. Ibon elvar f pala (m) tob H8poydvov, dv elvar yvootd 6t ) nu-

xvotnta 1o §npol O8poydvou of xavovikés cuvBfikes elvar pyy = 0,089 gr/lt xai &t 4
rukvotnra (p,y) T@v xopeopévav GEpatu@v of xavovixés ouvlfixeg elvar 9 popés peye-
Avtepn dnd thv rukvotnTa (py) T00 O8poydvov; Thon xopeoutvav Hipatudv ot 15°C:
Pu=127TcmHg.

194. “Eva xieiotd doxslo Exer &yxo 10 It xal of 20 °C mepibyel dépa nod Exer mleon
76 cm Hg. ‘H tdon. t@v 08patudv, mob xepisyet abrog & dépog, elvar 1,6 cm Hg xai 4
oyenkh) auvkvotnra v O8patudy de zpds tov dépa slvar Ton pé 0,62, Na Ppebel A pala
v dBparudv, mod brdpyovv péoa otd Soxelo, xal & Adyog thig mukvotntag tob bypod
aépa, xod Ordpyer otd Soxelo, npog thv muxvoTnta 1ol Enpol dépa of nison 76 cm Hg.
TMuxvdenra Enpol dépa ot xavovikés ovvifixes p,, = 1,3 gr/lt.
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Aadoon Tiig BepuoéTNTAG

157. Aradoon Tfig BcppoémTag pé aywyf

“Av Oeppdvovpe TH pra Gxpn yarkwvng papdov, napatnpobpe 611 npo-
obevtikd Oeppaivetar 8An 1 pafdog. ALTO defyvel 61 | Oeppdtnta Srado-
Onke péoo tijg patag tob oTEpPEOD dnd T6 Eva ppto atd dAdo. AUTH | PETA-
Soon Beppotntag and 1 Beppotepn reproxn Tod oTEpE0D otV Yoy poTepn
neployn Tov dvopdaletal Sieboon tiic OeppotnTag pé ayoyf, xal ylvetom PE
Blagopetiki TaxbInta oTh Siapopa aTEPE. '

$16 tolyopa Soyelov OTEPEOVOUUE papdoug, mob Exovv Tig {Bieg dwa-
othoeic, dMhe droteholvral arod Srapopetika DAkd (0. 145). Ol pafdor
Eyouv OTHV ATIQAVELR TOVG Eva otpidpa
an6 rapapivn. "Av Sappacovpe and 1o
Soyelo Beppoig 08 patpols, T0TE Beppai-
vetal f) pia dkpn v papdwy kal 1) nta-
paplvn Thketal of doa onpeta 1fig kabe
papdou 1) Beppoxpacia Epraoe ot Bep-
pokpacta tEewg Tfic rapagivng. Tope-
mpobpe 61l 1 BeppoTnTo Siebideton to-
yotepa péow tig palag 100 yehkol kat
Ty 145, Toykpron thc Bepuichic &Yom-  tof dpyhiou kal moAd apybtepe piow

udtnrag otepedv (X akkog, A dpyido, ;
p épc[:ulxoc. T ai&:poc' i{ LohoBBOS, i pagag vod Ehlov ki Tob yvahiob.
= Eoho, Y yvahi. T6 Aeukd tufiua Bel- Tevika xadol dywyol tiig Oeppotnrag

yver Th drnken rapaeivn). glvar 16 pétarda (of otepen fi kol Oypn

xutboracn). Ta bAkd, mov Exovy oLy

wucp Beppixty GyoyipdIa, dvopatovtar xaxol dywyol tijg BeppoTnTag xal

LPNOLpHOTOIOTVTHL g Beppixol uovartés o Bragopes npaxTikéc EuPHOYES

(yuyela, dtpayoyol ooAfives x..). Tétota Beppopovorikd HAKE elvar 6 &-
plavtog ket 6 geAhoS.

"Otav Beppoivetar i Gxpn pdg petahdikfig papdov, tote abfaver W
xwvnriki dvépyela TV poplav mod Pploxoviat o' abth thv neploxf Tol a@-
patog. “H Siddoon tig PeppoTnrag pé dyoyn elvat peTddoon xnTLeis &vép-
yewal and 1@ popa tiig OeppoTeEpns neproxfig ot pope Tig yertovikig
yoxpdtepng meptoyfis. "Qote péow tfic patag tob otepeod cupfaiver pdro
petapopd Evépyetag.

Ta dypd xai T4 déota Eyouv dafpavin Beppiki dywywpoétnta. "H oysdov
dvimapktn fepuiki] dyoypoma 100 vepod gpaiverar pé 16 EEfig nelpapa.
Méoa of SokipaaTIKO ooRnva, nob nepiéyer vepod (oy. 146), plyvovpe Eva
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Zx. 146. T6 vepd dév Exer Zx. 147. T6 mhéypa droppood Beppdtnra
Beppix) dyoyipoTnTa. and 6 dépra tHig pAOYAG.

KOPpaTL mdyov, otd onolo Séoaps kai Alyo poéivpdo. “"Av Beppiavoupe 16
avarepo otpdpa Tob vepob, abtd dpyilel va Bpaler, &vd 6 nhyog Statnpelran
yid woAD Ypovikd didoTnua.

158. Awadoon 1fig Beppuémnrag pé peopara

Ta Oypa kal t6 dépra, dndadf ta pevotd, Beppaivoviar elikoda, Stav
npoceépetat Beppdtnta otov nubpéva tob Soyxslov, péoa otéd dnofo mepié-
yovtai. ‘H 0éppavon 100 pevotol yivetar dg EEfjg:
Té6 otpdpa tod pevotob, mol Ppioketar of émapi)
pé 16 Bepud mubuéva, Bepunivetar kal 161 dnoktd
pikpGTepn nukvotnre kal drvefaivee, Evé Ghieg yo-
xpdrepeg paleg Tod pevatol xarefalvovy Tpdg OV
nubpéve. "Etor péoa 016 pevotd cupPaivouy dh-
Aayég otV mukvOTNTA TOL. AbTég of dAlayts npo-
kadobv uetaxwijoes paldv 1ol peuotol kai cuve-
x0s Epyovtot of Enapn pé 16 Beppd mubuéva Tod 1 Lk
doyelov katvoldpieg pales pevotol. Abtdg & tpd- (1
nog petapopic eppodtnTag péca oTd pevotd, pé 16 Sy, 145, Exnuationée pev-
OCYNHATIONO pevudTwy péca 0T pALa Tovg, OVOopud- Hatov péoa atb bypd.
Ceton Suadoon tiic Bepudtntac pé pedpata (| pé petagoph). ME ) Sdteln
00 o MHaToC 48 nopatnpobpe T@ pevpaTa, OV oynpatiovial péca oTo
vepd, Gv plEovue péoa o’ abtd akdvn eAdob.

"Edappoyés. 'Epappoyn 1iig Siadooene eppdtntog pé pevpata Exov-
pe o160 obotnupa xevrtowis Bepudvoews (Kaloproép).
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¥ aito tEacpaAiletar 1) uetagopd Oeoud-
Tag pE TV xukhogopla Beppob vepod
Beppob aépe. 'Eniong 0 AgtToupyia T@V Yo-
yeiov otnpiletul o1o OYTHATLONO PEVRG-
tov aépa (0. 149). ‘H herrovpyie 1@V K-
avoddymv oTnpiletal KL alth oTé oYMpa-
TIOHO pEVpaTOV GEpa. Méoa GTIV Kanrvo-
doyo oynpatiferal pic otihn Beppod Gé-
pa, tov otf fdon g dnovpyel nieon pi-
kpbTEPT o éKeivn TOD dnuioupyel oTAAN
1ob sEwTepLkoD dépa pé 10 1810 tyog. "Etot
ot Pion tiig Kemvodoyov Snuiovpyeital
otabepn) Srapopd mECEMS, nov avaykdalel

tov EEwTepikd abpu va TPEYXEL guvey®c
npog i Paon g kamvodoyou Kal va tpo-
@odotel v Eotia pé 16 drartovpevo OEu-

yovo.

Tti ®bon mupeTnpolE 10 oYNUaTL-
opéd peopdrwev Bartiag TG Siaipo pETIKTC
feppokpuciag mob HLAPYEL ot 300 mEPLOYES

Iy, 11" Pedpata aépe péoa o0
wuyeio.

tob dépu 1 Tfig Bdhaooac. Ol dvepor xal 16 Oaddaoa gevpara dpeiloviat
oTh Slagopetikn Béppavon neploydv tiic drpooeaipag i tiic Bakaooac.

159. A1adoon Tijg BeppomTag pé axrivoPolia

Mua yoypf fipépo tob YELHOVO avrilappavopaate 611 ol Ahaxég axri-
vEC MOV MEQTOLV OO COUE KOS UETAPEQOVY Bepuotyra, EVO 6 yopw pog
aépag elvar Gpketd yoxpoc. ‘H BeppotnTa, mod QTAvel o106 odpe pag, TEP-
vagt péon and 16 Kevo aotpikéd Sudotnpe Kol péoa and tov aépa, yopic vi
76v Beppaiver. AbTA 1 petagopa OeppdTnTag 816, péoov Tod kevod f kai dud
péoov tifg AN dvopdaletar Sradoon tiig Ocppotntag pé axtivoforia. ‘H
feppotnra mob Sradidetar pé axtivoporia elva pia EAkn pooi] &vépyeras,
o dvopdletat Oeguexi) 1| Saépvion dxtivofoila, Kal PETAQEPETAL ué Td fhe-
KTPOROYVITIKG KOpOTA, noh Sradidovrol pé THY TayLTNT 10D QOTOG.

a. '1816mTeg Tiig Beppikiis aktivoPohiag. To neipape Seiyvel b1 6o
16 ohpate Exméumovy Bepuikh GxtivoPohia, MG 7 kath povada ypdvov
gxmepnopevn EvEpyewd, Snaadf 1) ExmEpTOpEVY loyds, abbavel noAl, dtav
Dy@vetar 1) feguoxgacia o0 ohpatog kel 8tav 7 Emupdvewd Tov elvar Tpa-
x16 kai padpn. “Otav | Beppixi dxtvoforio méprel Tave of Eva ohpd, 10TE
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uépog tfic &vépyeiag, mol pstagépet # dxtivoPoiria, dnoppoglitar &nd 16
odpa xal perarpénerar of Depudinra.

'H drogpdpnan tfic Beppixiic dktivofodlag dnd 14 obpata EEapriital
and v @don tig dmedveing tob obparog. Ievika ol Tpayxiés Empaveisg pé
axOTELVO Y pdja droppogoly edkoda T Beppuxt dxrivoPolia, fi dnola tehixa
petatpénetar of Geppotnre. "Etor 14 obpata noo Exouv tétoteg Emphveieg
Bezppatvovrar slkoda pé 1 Oeppixfy dxrivoPohia mod nEQTEL MAVE) TOULG.
"Avtifeta, ol Aeleg ko yvahotepés émpavaieg dvaxdolv 16 psyohdtepo
népog tfig Beppixtic dxrivoPoliag, nod méeter mGve tovg. I’ adtd odpata
ué téroieg Emodveieg Stoxola Beppalvovrar Bé th Bsppixcs dxrivoPoirin,

P. "Avakegalalwon yié T 8i148oon fig Beppémnrag. ‘H Siadoon thc
Bsppdtntag yivetar pé tpslg Sragopetixovg Tpomovg : pé dyayh, pé pedpata
xal pé dxtivofolria.

L. Katé nj duddoor vijs Beopdryrag ué dyryri Beppdtnte petagpépetar drod
TG Bspudtepa mpdg 16 wuxpéTEpa Tufipata Evog otepeod, ywols Suwg vd yi-
vevae xapd petaxlvnoy udlag. Meyahn Beppict) dyoyipdinta Exouv xuplog
TG pétaida.

Il. Katé 1o &didboow tij¢ Bepudrnrag ué psduara Beppotnra petapiépatar
and ta Bepudtepa mpds th yuxpdTepe tfpata &vog pevotol pé i) pera-
xlwon paldv tob pevotod (Snhadf pé pedpata).

I Katé v duddooy tijg bepudrnrag pé dxrvofoila Oeppudtnre petaps-
petat 4rb ma neproxf ok EAAn, ywpls o pecoddfinay Aol péaov xal ywpls
vd Oegualveras 0 SAind, péoa dnd vd dnolo negvder 4 dxrivoforla. 'H Oep-
potnta mob Sindidetar pé dxrivoPolia elvar pd iSiaftepn popef dvépysiag
(Beguextj dxtivofodla), mob, Stav droppoglita dnd 16 aohpata, petatpé-
netar of Beppdtnta.

TMpaxtixfy Epappoy tdv rupandve tpdrov Siadboeng tfic Geppdty-
tag Exovpue otd yvwotd Bepuopdpa doyeia f Brog ouviifwg té Aéus Bepuds
(thermos). L' abté gpovrifoups va nepioploovpe oo propobue th Siadoon
tfic BeppdTnrag pé dyoyh, pé pstpate xal pé axtivoPolla. Ta Soyela abrd
slvat yvdhiva pé Sinkd torydpata xaf 6 uetald t@v toiywpatay xBpog Sév
Exet dépe, né v dropetyetar f) SiaSoon tfig Beppdtnrag pé dyoyn i pé
pedpata. Of Emoaveies tdv 8o torxopdtov elvat drapyvpopbves, yid vé
drogetystar ff Brddoon thg Bepudttag ué dxtivoforla. "Eten 16 nepieyd-
nevo tof Boxelov elvar Oeguuxd povauévo dnd 16 neprParlov xal unopst v
Stnphioet th Beppoxpacia tov otabeph na dpxerd 1pdvo.
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’looduvapia OeppoéTNTAG
kai unxavikijc £Evépyelag

160. @eppémra kal pnyavixf) tvépyeia

"Orav tpiPovpe 16 yépra pag abra Beppaivovrar. ‘H pnyavikf évépyela
100 Samavicape adiaver Thy éowtepiki dvépyeia @V ep1®v pog. “Enerta,
v kpothoovpe pé 1@ xEpra pug Eva Yoy po petadlikd avrikeipsvo, abtd 84
Oeppaviel Evd T yEpra pag 8¢ yoyPodv. "Eppeoa fi kivnTixh dvEpyela ol
Sanavhnke kata thv Tpifi Eywve BeppoTnTa v v Beppaviel 1o petadiixd
avtikeipevo.

"Av, Gvil V& KpaTHGOLKE TO petaddiikd dvnikeipevo péE ta Beppd pog
yépra, Beppdvovpe pé Tig rohdpec pag fva pkpd HETAAMKO Qraiidio pé
albépa (f; dxetaldeddn), 0a dodue ot Aiyo &t 16 ndpa Tov Bd ExtivayOef,
gvd 6 oifépag B dpyloet va Ppalet. Ao onpaiver 81 pépog g Beppot-
tag nob dhoope oTd Praiidio petatpannxe of pnyevikn evépyeia.

*Ovopdovpe Q 16 moco 1fig Beppotnrag mob Eguye and @ xEpra pag,
AU thv abEnon tfig towtepikiiq gvépyelag Tob cuaTHRATOS @roAidio - aibé-
pac xai E Ty xivnuxi Evépyela 100 ndpetog moh kTvay ke, Mropobue
o1 Vi ypayovps v EEiowon Q = AU + E (1)

‘H &Eiomon (1) Exepdler 16 npdto Beppoduvapkd dEimpa nob plc nAn-
popopel 511 kiBe popa 1ol npooeipetal ot va ovaTNRa £va 1000 Oeppdn-
tag Q t61e 16 ovoTNpa GroKTd e abEnon tfig owepikfig Tov ivépyelag
xatd AU &vd ovyxpdvog elvar dovatd va mapdyet Epyo E,

*H Beppuy dnhadh Evépyera mod napaxopidnke atd cbotnua elvat ton
pé Ty abEnom tiig dowtepixiic Evépyelag Tod cvotipatog abinpévn katd ™
pnxavikh Evépyeia nob 10 cUOTNHE o payeL.

161. ‘looBuvapia Beppémrag Kai unxavixfig ivépyetag

“H newpapatiki Epsuva arédels 61 xatd T peratponf] tfig pnyavikfic
vipysiag of Geppotta Kal avtiotpopa loyver dpiopévn oxéon leodvra-
ulag petafl abidv v 800 poppdv Evépyewg. Amodsiytnke dmhadn O6m
Sotopéy moOGTNTG PNYAVIXTS dvéoyeiag elvar looddvaun pé dguopévn mood-
tqra Osguérnras. AbTO 16 oroudaidTato cvprépaope drotehel Tiy apyf
{ooduvapiog pnyavixfis évepyeiag xal Oepuotnrag Kai Swatundverar dg E&fiG:

'H pyoviki Evépysia (Euny) kb 1) Ocppotnra (Q) slvar b0o dwxgopeti-
I xég popoig Evépyerag, no0 pmopolv va petatpénovial 1} pé otfy &
coppava pé Ty &l oxton icoduvapiag :
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apyn iooduvapiag punyavikic B st 0 )
gvépyelag kol BepudTnTac VST |

6mov J elvan atabepds ouvieheatic, ol dvopaletat previkd icodbvapo tiig
Oeppotnrag. "Ano ™y élowon (1) Bpiokovps

J = EHTI)'.

—

“Av elvar Q = | cal, t61€ Exovps :

. Euny'Joule : Joule
J= T LM Ji= EH'IZ W

"Qote 16 pnyavixé ioodivapo Tiig Beppotnrag (J) éxppater of Joule T
KnYavikn évépyewa nod loodvvauei pé wia Beppida (1 cal). 'And tlg petpnoeig
Ppébnke dt1 16 pnyoaviké icodvvapo tfic Beppotntag (J) &xer thv Tipn ;

Joule
cal

“Apo pa Oepuida (1 cal) loodvvauet pé 4,19 Joule,

Fpénel v onpeidoovpie 81l ofpepe of mOAAES MEPITTOGELS peTplipe Kal
™ Beppotnta of Joule Snwg petpipe yevikd dAeg tic popoeis Evépyerag (ov-
atnpe povadmy SI).

"H pnyaviki évépyeta kal f) Beppétnra slvar Svo puoLka peyédn debapra
kai 6mov uivetar 611 ydvetal 16 Bva and ot il pépog tov, Eugaviletar
mavtote loodvaun mosdtnTa and 16 dAlo.

| pnxaviké igodvvapo

| tfig Beppotnrag il

Mapadevypa. "Eva PAfipe ano noivBdo Exer pafa m= 20 gr kai kivou-
HEVO pE TaxUTnTa v = 400 m/sec yTundel of Eva éunodio. “Av bmobégoupe Gt
Kat@ T obykpovon 8An | KivnTiky évépysia Tob PAfipotog petatpénerar
ot Beppdnta®, 06 drokoyicovpe toon slvar adti f Beppdtnta. To PBAfipa &-
XEL KIVITIKN évépyela :

Evw= —;—- m:vi= -%- - 0,020 kgr - (400 m/sec)? = 1600 Joule

ADT ) Kwvnien évépysia icoduvapel pé Beppodtnto :
Q= Bl = 1600 Joule
J 4,19 Joule/cal

kai Q =~ 382 cal

* Ltfiv npaypaticotnra adifbnke towtepikh) dvipyela 10 PAnparog Altd mol omoroyifoupe elvai
{oodbvaun roodtnra Beppodtntag, nol B dxoppogolae Beppawdpevo 16 PAfipa. Ma dpowa xpoPifpara
oxentbpaote dwiloya.
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162. "H GeppémTa Kar@Tepn popdi Evépyeiag

Elvar yvootd 61 1 Beppida loodvvauet pé pnyavii évépyeia 4,19 Joule.
Elvar Spog énfong yvootd 6t kapd Oeppiki unyavi §év propel va peta-
TpEYEL GloxdnomTind T Beppotnta of pnyaviky Evépyewa. 'Avtibeta | pr-
xavikn Evépyein umopel va petatpanel GhokAnpotikd ot feppdtnte. "Eniong
i pnyavikn Evépyela propel va petatpenel GhokAnpotikd of fhextpiky &
vépyeta xui avtiotpooa.

"An6 14 mopandve cuvayetor St ol Stagopsg poppés dvépyelag elval
petabv toug loodivapes, Stapépovy dpug mototuxd. Oewpobue dvdteon woopr
évépyeias kGOe popen), mov urnopel va petatpansl dloxinpwrixd oé AN pop-
@1 évépyerag. Tétoieg dvidtepes popeés évépystag slvat 1) unyavikt, 1 fie-
KTpikf, | ynpikn évépyela. "Avtifera M| Oeppdtnta 8év Exer v napandve
idiotnta kal v abto Bewpeitol @¢ xardregn poper évépyeias. "Qote pmo-
polpe va molpe Gt :

‘H Gcppénra elvar pa droPabpioptvny popen ivépyerag.

“YropaBuon tiig évépyetag. “H Beppotnra elvar pii poper dvépyetog
{oodbvapn mocotixd pé 1ig GANEG popeis Evépyetug, katdTepn Spme and adtéc
nmowtixd. "AALG, Stav b avatepn popeh Evipyelng PETATPENETOL Gf pid
GAAM popen), mavrote Eva pépog tfig dpyikiic dvipyelng adrduara ueraroé-
nerar of Depudryra (EEaitiag Tdv TPIPOV Kol Tdv ovykpoboewy ot Mnyavi-
Kn, Tob paivopévou Joule atd "HAitktpropd, 1fig botepfioeng otdé Mayvntt-
opd). 'Enl niéov, 8tav péoa ot Beppixd povapévo xdpo, indpyovv chpate.
pé dragopetikég Beppokpacies, Tote BepudtnTa QebyEL edrduara and 4 Oep-
potepa obpata (pé dyoyn, pé pevpatae, pé dxtivofolria) kol mnyaiver ota
yuypotepe oopata. Tehka 6he 1¢ copate péoa o’ abtod 16 yMOPO droktody
Ty idea Beppoxpacia, mov elvar kut@repn and Exeivn, mobd elyav td Oepud-
tepa ohpate. ‘H Evipyela, mod mepikheiovy 6ha 14 odpata adtod Tob ym-
pov, dwatnpeital otabepf| mocotind, GAAG Exel DroPubpriotel mooTixnd, yiatl
Sév pmopel va petatpanel of pnyxovikt évépyela, énedn dha td chpate
Eyouvv iy (8o Beppoxpacia. "And ™ perétn ToAAGV puivopévoy diamioTd-
Onke 811 ot @Oon ioyxdet f axdrovdn apyn drofebpicewg tfig Evipyerag :

popeés, teivovy adtépato va dmofadprotoiv kai va petatpanodv of Bep-

3 I. "Oleg ol avartepes popoic Evépyerag, brav peratpénoviar of Hhieg
E pornra.

II. ‘H Oeppétnre teiver adtopata va vrmoPabuiortsl xoi va aroxticen
tétora Oeppokpasia, date va pi| elvan Suvari) komd petarponh trg.

‘H apyh broPabpioens tiig vépyerag elvar yenxdraros mowtinds vduog
i ®hoeme, mob cupthnpdvel TOv dAlo yerwdraro mogotixd vduo fig Sia-
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194  eeppémra

mpfioswg tfig Evépyelas. "H dpyh g bmoPabuicews tiig vépyeiag Satund-
vetal yevikdtepo hg $Efig :

i Lt ®on Gha 16 puvopeva cupfaivovy pé térore tpbro, Gote va npo-
xbrzer pf Experadiebopn ma Beppdtnra,

NMPOBAHMATA

195, “Eva oGpa A noo Exet uala m = 4 kgr négrel £AeiBepa dnd Oyoch = 104,75 m
xal yromaer waveo of pf Aeoticd odpa B. 'OLéxAnpn ) xivnrikn gvipyeln tol chpatog
A petepadieton ok Bepudtnrta. Méon Gepudtnta dvantiooerm :

J = 4,19 Joule/cal, 8 = 10 m/sec?,

196. “Eva xoppdm méyov, mob Exel Oeppoxpacio 0°C, 16 aofivoupe Eetfepo vi
néoel dnd Eve Gyog h. 'O ®AY0g, XATd TH CUYKpPOUGT) TOU Hé 1O Ebagog, peraPailerar of
vepb 0°C, yiari 6An § Kivnuikn &vépreld tou petaPdiletal of Beppdtnra, "ol nupopéver
otdv ndyo. Moco elvar 6 Oyog h ; Eidikn Beppdtnra thews nwayov :

A= 80calfgr. ] = 4,19 Joule/cal. g == 10 m/sect.

197. “Eva xoppdti poAofov mobh Exet Oeppoxpacia 20°C 16 Gefivoups va méoet
ée0Bepa. “Av Drobécovpe 8Tt katd obykpovoti Tov pé 16 Edagoc 8An 7 kivnTuch
&vépyerd tov petePaiietor of Bepponta, mold mupapéver o016 pdHALPSO, Vi Bpebel anod
®6G0 Uyog h npénet va dpfioovus Ehetdepo 16 HoALPBo vi méel, dote fi BeppdTnTa, TOb
04 dvantuxOel, v mpoxahéoet thv ™En tou.

Et8ixf Ocppdtnra thEemg Pb: A = § cal/gr. ©epuoxpaaia thEcwc Pb : Bmg= 21e
Eiducty Beppdmnra Pb: ¢ = 0,03 cal - gr—! . grad™. g = 10 m/sec*. J = 4,19 Joule/cal,

198. “Eva xifério Exer pafa m = 80 kgr xat dhiodalver ndve ob kexAipévo Eninedo,
#ob Exer pfikog I = 10 m xai xhion a = 30°, 'O ouvieheotic TpiPfic dMabioene elvor
n = 0,4. Moon Beppdrnte dvarrdoastal eEartiag tfic toiffic (T) ;
g8 = 10 m/sect. J = 4,19 Joule/cal.

199. Mg adroxivitapata Exer pabo m = 25.10% kgr xal kiveltal of opigovo -
nedo pé raxvtnra v = 90 km/h. Né vé otapatioet, dvaykalel pé 1 @péva 1og Tpoyoig
vé dhoBaivouy mave otic ypaupéc, Na Bpedel noon Beppdtnta dvarntdooeral, dv Ono-
Btoouus 6n BAn M xivnTIKY Evépreia uetaPardetar of Beppdtnra Elaitiag Tl PPV,
J = 4,19 Joule/cal.

200. Mé 1y BeppdTnra Q, mod BptOnie ot6 mponyobuevo mpdPinua @07, mbon
nata (my,) vepol pnopobye va Bepuavoupe and 0°C o 100 °C ;

201, Z& ma OBurdnrwan 16 vepd régrel dnd Syog h = 40 m. Té 359% tfic xvnrikfic
évipyerag 100 vepod netatpérovrm ot Oeppdtnta, mob mapapéver otd vepd. Tooo Hyi-
vetar fi Beppoxpacia tod vepod pera o obykpovet| Tov pé 16 otpdPiho (toupuniva) ;
g = 10 m/sec®. J = 4,19 Joule/cal.

202. Mg pikph otaydva dpixing négter ué v Oplaxt) taxivTnrta (v,,). N& amoder-
XTel 6t kard v wrdon tng 1 orayova Oepuaiverar, xal vé BpeBel and ndoo Oyog (h)
mpEmEL v& mégTouv ol ataydvee, dote Kabe otaydva va Beppaiverar katd 0,1 °C. "Ynobé-
Tovpe bt 6An f Beppdnra nobd dvantiooetal, napauével oti) otayova.

& = 10 m/sec®, J = 4,2 Joule/cal,
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203, Xé ud drpopnyovi kelyoviai 22,5 kgr Mbavepaxa thv bpe. ‘H JeppoTnta xad-
oewg tod AdavBpuxa elval 8000 keal/kgr. *Av 6An 1 Bepudtnta mod Ehevbepdvetan Kutd
v xabon tob ABdavipaka petatpendtav and Y drpopnyaviy of unxevikh tvéprera,
moon Erpens va elvan Ay loxdg tfig atpopnyaviig; J = 4.2 Joule/cal. *

204 'H drpopnxevh Kol Exovps ot napandvo epafinua Q1D pdg Biver el
pxavikh loxh P = 52,5 kW. Tlooog elvan & hayoe thic dethiung loxiog tpdg T da-
ravipevn loxd (Py,,) ; Taetl {mapyer 160 peydin dndieia laybog ;

208, “Evag Beviivoxivntfipag Exe dpEhpun pnxavich lox0 Pooo = 735 kW xai xaist
frviivn mod Exer feppdtnia xavoeng 10 000 cal/gr. "Ard th Beppotnta ol kabe Sevtepd-
Aemto EAcuBephvetal xard Thv xavon thg Paviivag petatpénoveal of GEEREN unxavikty
loxo pove @ 30 %, Moon péla Bevlivng xalyetar kard Bevtepodento ; J = 4,2 Joule/cal,

206, i Eva 08poniextpikd Epyoatimo fi hiurbntoon Exe loxd Pg= 104 kW, 'Ard
abrhy Thy loxd 18 809% petatpéroviar of deEln Aaoxrpirhy 1ox0 (Peen)- Méon elvar
abth 1 loxbe; Eb Eva Ocpponhextpixd ¢pyootdoio napdyetal f 1 dothpn togdg (Pogad
A o abth thy dyxetdoteon petazpéroviol of Gptpn fhexepehy logd povo 1l
20% thg Oeppotnrag, xod wife Geutepdhento EhevBephverar xatd Thy kavon tob neTpe-
Jadov, 'H Geppdinta kaboews 1o netpehatou elvar 11 000 cal/gr. Tloon palu retpehaton
xalyerar xa0e Bevrepodrento xul xi0e dpa o' absd 10 Bepponhextpixd EpyoaTioo |
J = 4,2 Joule/cal, N
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MINAKAZ |
Alebvég olompa povadwv (SI)

MéyeBog Movada

Mfikog @
"Emgdveia 1 m?

"Oyxog 1 m?

Xpovos

Tovia 1 rad
Tayitnra 1 m/sec
*Emrayvvon I m/sec?
TFovioxf tayitnra 1 rad/sec
Maga
Adyapn 1 Newton
"Epyo 1 Joule

Toyig 1 Watt
Zoyxvétnra 1 Hertz
Tokvétnta 1 kgr/m?
Eidwd Papog 1 Newton/m?
Port Suvdpswmg 1 Newton - m
Ponn adpavelag 1 kgr - m®
Mieon 1 Newton/m?
Oeppoxpocic
Oeppotnra 1 Joule

EiSucr; Osppétnta 1 Joule - kgr™*. grad™!
Eidikf] Beppdtnra tnlewng 1 Joule - kgr™
Eidwf; Beppotnra £uephoeng 1 Joule - kgr™*
OeppoywpnrikdTiTa I'Joule - grad™

Inueioon. O povadeg mob elvar péoa oé mhalowo elvor Bepehiddetg po-
vadeg tol ouothpatog.
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MINAKAZL 2
'E{tcdmc:gibmmdaauv pEPIKGV PNYavIKGV peyebiv

oté clotnpa povaduwv Sl

. e e
e e S s bt bt R e e s ——— e T T

o ‘EEicman
@uoiko péyelos Etiomon 6piopod i
LS S S T e menhieg T ]
Mfikog Oepehddeg m [1]=1E)
Mata - kgr [m]=[M]
Xpavog sec [t1=[T]
‘Emigpavera S=u-f m? (S1=1[L%
"Oyxos V=a By m? (V]=[L
Tovia @ = 16E0 [axtiva rad (@] =[L"]
m kgr L Fiaba
IMukvotnte p=- == [p1={L7" M]
. S m e 1
Tayotnta v=— o [ul=[L-T7]
; v m B
Emtdyovon Yomi=H = wl=L:T]
Advapn F=m-y kgr - m/sec? | [F]=[L-M %) vt 1]
“Epyo W=F:s kgr - m¥/sec? |[(W]=[L? M- |
w kgr - m® 3
oy = — T T =[L2-M-T"
loxvg Pise= = [P)=[Lf-M-T7]
F kgr = et =1
Migon P=g - pl=(L"M T
| 1 1 e =)
TuyvoTnie V= e =111
d iz
Foviakh taxvtyia | o = A s [@]=[T Y
t sec
'Oppn J=m-v kgr - m/sec M=(L-M-T)
Porf) Suvipewg |[M=F:! kgr - m¥/sect |[M]=(L?-M ST
Poni) 48piveiag O=m-.r? kgr - m? [©]=[L? M]
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MINAKAZ 3
Mepikég ¢uowkég orabepts

m
S 108
Taybtnre otég otd Kevd Co=2,99792- 10 s
'Emwiyvvon Papitnrag g = 9,80665 :n1I
(45°, Om) sec
13 N-m?
Trabsph] mayxdomag EAEsmg k=6,6710 “--l-(-gr-,-
pépia
'Aplﬁubq Avogadro N, = 6,0225 - IO“W
Mopiaxdg Sykog deplov V, = 22,4140 It
(0°C, 1 Atm) gr-mol
Joule
Erabept| téhsiwov deplov R,=8,314 Tl g
r
Méyiotn wokvotnta vepod p=0,999972 -c%;
Mnyavikd loodovapo J=4,185 Joule
Beppdrntag cal
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[TEPIEXOMENA

EIZATQI'H
Ofpa xoi pebodog tiig Duorkiis )
Zedida
1. ©tpa tiic Puorkfg. 2. MEBodog The QUOTKAG ..o 5

‘H tin
3. Mdta thy copdtov. - 4. Katuotdoelg g GAng. - 5. Avmpetodtnra tiig HAng.
- 6. To mihfifoc. t6 peyedog kai fi ddiakonn xivnon v popiov. — 7. Bapog tdv
CUDGTION oo s ot ot 5 0 S B S it ol bt s s S SN S8

Merprioeg

8. Ol perphoeig ot Guoiki. - 9. Movadeg pixovg.— 10. Movada yaviag. — 11,
Movada ypbvou. - 12.  Movadeg palog. - 13. Moviideg Bapovs. — 14. Ta mok-
AanAdoia kai Té OToROAAATAAOIE TAY POVASMY . ...

Luotfjpate povadov
15. Tootnpa povadwv. ~ 16. "ELlowoeg BT OE A, Lk, SN0 e
Ta guaikd peyédn
17. ‘Opropog 1o avoopatog. — 18. Movopetpu puotkd peyédn. - 19. "Avuopa-
Tikd puotkd peyEdn. 20. ‘Opiopol yid td avbopata. - 21, Mpécbeon avuapa-

tov. 22. - Trogela and thv Tpryovopetpie. — 23. MEtpo xai Sievbuvan tiig
CUVIOTREVIIG BU0 QVUGHATAV « oot oottt

Mukvétyre xal £idikd Bapog
24, Muxvotnta. — 25. Eidiko Bapog. - 26. Lyfon petal tig paleg wai tod
BapoVE BVOE OOIETO s e siss v siommie sla gianials yelp sliie s dieaiiissiannss viaies
MHXANIKH
IZOPPOIIIA TQN LTEPEQN
‘H dbvapn

27. @épa tiig Mnyavikiic. - 28. ‘H dovapn. - 29. ‘Yhika anpele kai OAikd
CHBAULLECE 1o o o s s e 50 P08 3 SRR S T B BB s
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202  NMepreydpeva

Zovleon duvapewy

1. Avvduerg épappoouéve; até 160 anueio

30, Tovleon Suvaueoy. — 31. Tovleon dbo Suvpenv Epuppooptvav atd ido ,

onpeio. — 32. "Aviuon Suvapeng of 800 cuviotdoes. - 33. Zovlean rokddv
Suvdpeov tpappocpévav otd (610 onuelo.— 34, 'loopponia 1ol OAkol onpeiov
- 35. 'Akiopa tfig Sphoeng xai dvndpaoe®s . ... ...l

. Avvdpeig papuoc uéves aé diapopetind onpeia otepeod auwpatog

36. Pomh Suvapewg. - 37. Ochpnpa tdv pordyv. 38, - Zovbeon dvo napariniov
Suvapswv. 39. - Zedyog duvapewv. — 40. ZovBeon nodrdv napaliniov duva-
i e e s M s O S e S i Sl i ok

Kévepo Bdpovg
41, Kévrpo Bapovg Evog omjiatog. — 42. Oton tod kévipov Bapovg ....... ..
‘loopporia otepeol ohpatog

43. ’loopponia otepeod chpatos. — 44, 'Toopporia otepeod otpentod Yopw dnd
&Eova. - 45. "loopporia otepeod odpatog rave ob hefo dpriovrio éninedo ..

KINHIH TQN ITEPEQN

Tevixég Evvoreg

46. Tyench Mpepia kal kivnon. —47. Oprapol .. .oveviiiiiiiiieeen e

EbBbypappn xivior

48, E0Buypappn dualf kivnom. — 49. — ESBOy papun perabadidopevn kivnon. -
50. E0BOYpappun Opaid peTaBaAlOPEVT) KIVITON . ouvvveererniiiiiiinins

MMtbhen 1hv copdrov-

51. "EAedfepn nrion tdv cwpdtov. - 52. [thon 1hv copdtov oo kevod. — 53.
*Emitéyuven tig Bapbntag, - 54. Nopor g EAevBepng nrdoeng tdv oopbtov

Kivnon xai dOvapn

55. Kivjon xai 8ovaun. - 56. "Apyf tiig dbpaverag. — 57. "Adpaveia thg ting. -
58.— Iyéon tiic duvapems pé Thv kivnon tol obpatog. — 59. Iyton tiig Suvd-
pemc pé tiv Emragoyon. - 60. — Ixbon thg pdlag pe thy Emtdyvvon. 61.
Gepehuddng vopog tiig Avvapkfic. - ‘Optapds tiig palas. - 62. Movadeg duva-
pewg. — 63, Tuveneies and thv éblowon B=m - g ..o
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Mepleydpeva

Tpn
64. T8 dhgbnoew,. — 65 Nopog tie pBiig dhotfoEWS .o
“Epyo xal évépyara
66. "Epyo otwabepfig duvapens. - 67. "loyos. - 68. "Epyo to0 Bapoug. 69. "Evép-
yeiwa, — 70. Métpnon tig Suvaukilg Evepyeag. - T1. Métpnon tiig Kivnikfg

tvepyerag. - 72. Metatponég tiig pnyavikiig dvkpyeag. ~ 73. TApxn Siatnph-
oewg thg Evepyelag 74. Tuvteheo g (modooemg TG UNEEVAG <o e

LivBeoyn thv Kivijoeav

75. "Apyh tig GveEupnoiag v Kivioeey. ~ 76. Lovlean dbo aidhypappmv
KwhosOVIEIAL At AT BRAR Rl L TP SRR RT IR il SRR

‘Oppty

77. "Opropde tiig dppfis. — 78. Nopog petaBorig the dpphc. — 79. "Apyh tig
Swtnphoewg The Opufc. — 80. "Epappoyég tis Sutnphasng ths dpufs ...

Kvxhxf xivion
81. "Opiopoi. - 82. Tayitnta oty dpadh xukkikh kivien. - 83. Kevrpopohog
Sovapn. — #4. Eguppoyts this Kevipopoiou duvipens. — 85. Erpogikn kivinon
otepeod ohparog. — 86. TTIPOQOPHT v vvtvvmr i oee b iisi s e
Bapbtyta
87. Nopog tod Nevtava. - 88. Bapog tdv oopatwy. — 89, Tledio Bapiintag ¢
TS s i bsinismmmnon it 4 BN b e s it s yenesd A AR
MHXANIKH TQN PEYXTQN
Fevikig Evvoieg
90, THeon. - 91, Ta PEUGTA - v e itrsuuieias o o gl
1ZOPPOITIA TON YI'PQN
‘Yépostanuxi micon
92, 'ExevBepn Enupaveid tdv OYpav. ~ 93. "Yépootatikn micon. - 94. Métpnon
the méoeng pé o Dyog oTAANG 08 papyvpou. — 95. Alapopd tiEaeng petakd do
onpeiov. - 96, Al tov snuovpyody nieon of Eva bypo. - 97. Methdoon v

mboewy. "Apyh tod Pascal. - 98. *lgopporia Gypdy mob Btv Gvapryvboviat, -
99. Tuykovovodvia oxeld ... N0 R TR IR
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204  Mepexdpeva

Avvapeg tEaoxodpeveg dnd 6 bypd

100, Abvapn oo Evepyel otov dplioviio nubpéva doyelov. - 101. Abvapun nov
Evepyel ot6 mAeupLkd Toiywpa doyeiov. — 102. Tuvmotaptvn v duvapeav tov
EEaakel 1o Uypd otd ovvoho TV 101 yopatov doyeiov. — 103, "Apyxd tod TApyxt-
PAON. — 104, Métpnan TG TOKVOTNTAG . .. oovnve et e

IZOPPOITIA TQN AEPIQN

' Atpoopumpikf) nizey

105. Xapaxtnpiotka v depiov. - 106 Bapog thv depiov. ~ 107. Tlieon
gEartiog 100 Bapoug tod depiov. — 108. " Atpoogatpixn nieon. - 109. "Erdrtwon
tiic brpoopaipikfic méoewg pé to Byog. - 110. ‘H &pyn tod "Apypibn ota
SERGTET I SN BRSO SRR, AR SRR G e aa e ek

Népog Boyle - Mariotte

111. Nopog Boyle - Mariotte. — 112. MetaBoif tfic mukvornrag aeplov. 113
Mavbpetpa. ~ 114. Nopog tod Dalton ......ooovoeniiniinnneeeees

MOPIAKA ®AINOMENA

115. Mopraxég dvvapeig. ~ 116, K pvoralhiké kai fpopee obpara. - 117. lob-
tpona kal dviodtporna OAkd. — 118. "Ercotikotnta. - 119.  Emgaveiakn taon.
- 120. Tpiyoerdn) parvopeva. — 121. Audyvan, Sranidvon. — 122, Kivnuikh Bew-

DRI e et v i BTN, . oo e o ot min iR R 03 s
ANTIETAZH TOY AEPA

123. Nopog tfig dvriotaoeng tol dépa. ~ 124. [Tthon v copitov ptoa oTdv
GEpa. — 125, TAEPORAGVO . o oooieeniii i iint cae i

®EPMOTHTA
‘Eootepixi) Evipyeia - Geppotnta

126. “Evvora tiig domtepukiis évipyerag. — 127. @eppokpaaie. - 128. Geppotta
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«Ta avrituna ToU BiPAiou PEpouv To kATWHL BIBAGONO Yid AnodelEn TAG
yvnolotnTag auTtiv.

‘AvTiTuno oTepoupevo ToU BifAooripou TouTou Bewpeital kAeyituno. 'O dio-
BETwy, MWAMY f xpnowono@y avtd Swkerat katd Tig diatdgelg 1ol dpBpou 7
To0 Nopou 1129 tig 15/21 Maptiou 1946 (Eg. KuB. 1946, A* 108)».
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