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PDPYZIKH

Mé andpaon tiic ‘EAAnvikfis KuBepvijoewe 14 Sidaktikd

3iBAio Tob Anpotikod, Iupvaciov kai Avkeiov TvmdvovTal

ind 10v "Opyavicpéd Exdooewg Atduktik@dv Bipriov xai
potpafoviar AQPEAN.
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ANKINOOY E. MAZH

6"

L) ) sl e

B° AYKEIOY
IYMMA

Zy. 2. Kvkhikn kivnon Ohikob on-
peiov.

' M kiveTtal mavo of kukhiki tpoyid mod

T1ig K1viicEWg sIans = 3t2—21+44.Tote

roLyel Opiopévn BEon Tol xivnTol mave

Iun Kivnon

t 76 dAxd onueio M Ppioketar dvri-

cai ol Grnootd e z
OPTANIEMOE EKAOZEQE t’u o nocmo‘f»:tq :cou no TV apyn
ai OM, = s,. X1 didpxerc tod ypdvov

AOHN ' rob Eyer pétpo As = sy—s,.
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MHXANIKH

KaunuAdypappn kivnon

@Kapnun\évpuppn Kivnon

"Eva bhxd onpeio xiveitat navo of xaunivdy tgoyed (oy. 1), mob 11 Bew-
polipe g dxivnro obotnue avagopdc. “‘Opifovpe Eva onpeio O g Tpo-
xiag og dpyn tdv Swompdtov xai ) Oetikf gopd. Téte 7 Béon M 1ob
xivntod nave oty tpoyld Tou mpoodiopiletal dnd T6 pétpo xai T oph
ol T6&ou OM = s. "Av elvat yvaooti | popen 1fig TpoyLic Tob dAkol on-
peiov xai 7 Eiomon tfic xivAceds tov s = f{(t), 1618 mpocdiopiletar Te-
Aglog 1 kivnon 1ol dhikol onueiov.

<
o N 9
;/ \M
T R |
e fibas \ K /
/ Tpoyia \ J
=/ "Apxr) TOV SiaoTnuarwy b3 C/)
Zx. 1. Kapmuddypapun kivnom 65\.1-‘ Zy. 2. Kvkhikn kivnon diikob on-
kol onpueiov. peiov.

“Ectw n.y. 871 Eve Dhixd onpsio M xiveitor méve of KoxAiKd tpoyLd mob
Exe1 axtiva R (oy. 2). ‘H &Eicwon tiig xiviicewe slvayfs = 3t2—2t+4. Tote
ot xdbe Tipn 100 gpévou t dvrictoryel dpiopévny Béom Tol KivnTol WAV®
GTV TPOYIE TOu.

\\
@ TaxdtnTa oThV KapunuAdypapun kivnon

Ztig ypovikég omiyuéc t xai t-+ At 7d dAixd onueio M Ppioketar dvri-
oroye otic Béoeig M, xal M, (oy. 3) xai ol drootdoelg Tov and TV dpyn
O t@v diustnpdrev elvar OM, = s, xai OM, = s,. Tt} Sidpkerc 1ol gpdvov
At 16 kKivnT6 Sratpéyer 16 t6Eo M;M,, mod ‘éxam METPO As = 53— s,.
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6 Mnxavikij

*Ovopdbovpe péon rayvrnra (v,) 1o KivnTob oTf Sidpkeia 1ol gpdvov At
16 lvocpa:

: . - MM,
péon taxbnte vy = —

dmov MTI:dz elvar 1 yopdf tob t6Eov M;M,. "H péon tayivmnta Sév Exet
xopd @uoikf] onpacie, yati 1 peratdénion MM, nod dvagépetor otodV
napandve 6piopod, Stagéper dnd t6 Sidotnpa, mod oAV mpoypoTIKOTNTO
dratpéyel 16 xivnTo.

‘OvopdLovpe Tayd-

™mTa (1)3 10U xivnrtol

a1 APOVIKT] oTIyuR t
16 Opro mpds td6 dmoio

/\' ; teivet 1 péon tayiTnTa
0 Tpoxa ¢ ot didpkea 10U %pd-
vou At, Stav 16 At
Zx. 3. Méon taxitta -l;: xal onypaja ‘tuxﬁtn‘tu"x_: teivel mpdg 10 pndév.
e
TaydTnTa o= lim i,
At = 0 At

“Otav 16 At teivel npdg 16 undév, 1 SiedBuvon tob dviopatog M_;Mz Telvel
va guunécel pé ) Sievbuvon tiic dpanmTouérne Tiig tpoyilc oté onuelo M,
016 6nolo Bpioxetar 16 kivnTd oTf Ypovikh otiypf t (ox. 3). TO pétpo v,
1fic péong tayxvtntag teivel mpdg Eve Hpro v, Mo elvar 16 néxpo fig ta-
2omrag 1ol xivntod M ot gpovikf otypf t. "Qors:

Zrivykapnphoypoppn kivioq 1 mzl:nm:o. to¥ Kiwvnrtol of pia dpropévny
xpovikn] ouiypf t sivar dvoopa u_’ mob Exel pyf 16 wivnré; Qopia

v igantopévn otd dviictoryo onpcio tiic Tpoyidc, @opd 1 Qopd
tfig Kwvijocwg ol Kivntob Kai pétpo v, mod Siverar dmd TH oyfen:

|
Taxdmra v = lim A , (1)
At—+0 At i

@‘Enndxuvon OTAV KaunuAoypappn Kivnon
Ztig ypovixég oniypés t kai t+ At 16 bAMk6 onuelo M €xel dvtioTtorya ta-

xotnta _1;1 xui:, (oyx. 4). Z¢ Eva onpelo A 1o émnédov &gapudfovps dvo
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KaunuAdypapun xivnon 7

aviopata AB =_1:1 Kol AYas B;. Té6 dvoopa BT eivar 1| dvoopotikn Sie-
popt tfig tayxdtnTog Toll KivnTol oth
Sidpxela ol ypovov At, dnhadn elvar

—_—

Av = G;—-'E: *Ovopdlovpe uéon émi-

y, t+At Uy

Tdyvvon —; 6 dvoopa :

- BI
péon Emtdyuvon ¥, =S

"Otav & xpovog At teiver mpog 16
undév, | péon Emrdyvven Ty:. teivel

npog Eva dvuopatikd 6pto.—~;, mov elvai

7 émrdyvvon 1ol x1vnTod M o1 g po- B s "Bt jr*-cm.w A

vikf] otypq t. ypappn kivion diikod onueiov.

BI
émtdyvven Y= lm — D
atts g At

Zm Subpkelo tob xpovou At 6 dvuopa Tiig TobTNTAC AB cuveyds pe-
rofdiretar kol f dxpn B tol dviopatog Staypaeet pié kepmoln ypappuf B
Té onpeto B propobue hoindv vé 16 Bewpiicovps oav Eva Bonbnrixd xvnrd,

mobL oTf YpoVIKN oTiyun t Exel raydmyra V nob diverar and tq oyxéon:

V = lim b tipa elvar Vi :;
At -0 At

Té6 dvvoua v Exel t SievBuvon tiic Epantopévne tiig kapmdAng BI' o16

onuefo B (ox. 4). Iapatnpobus 61 6 (ivucp.u? tfig &mitaydvoeng Ppi-
OKETOL TAVTOTE OTNV KolAotNTa tfig Tpoyii OM,.

"Egapuoyi). ©d &épuppdcovps v mapardve péBodo yid vi mpocdio-
picovpe v émtayvvon o md anhf kapmudéypapun kivnon. “Eve dAikd
onueio M Extelel kukAik? Spodf xivnon (oy. 5). “Onwg Eépovps, 16 pé-
Tpo 1iig Taydtnrag sivar orabepd xai oo pé:

o 2R

Vi i v=w:-R

dmov R elvar ) dxtiva tfig xoxhkiig tpoyiiic, T 1 nepiodog tfig xiviceng

-
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8 Mnxavikij

kol @ | yoviexf taxdtnre. "AAAG 7 akgﬁﬁuvan tfig Toxdtnrag —;cwaztbg

pevapdAderar. "H &xpn B (BonBnuixé xivnté) tof dvbopatog 6,B’=_ul:
ot xpévo T Srayphoet
OAOKAN P meprLpépeln,
mo0 Exel pufikog s = 2nv.

Té Gvoopa Vtﬂg Tayo-
mtag 100 ompsiov B
elvar fpantdpevo Tfig
neprpépetag, bpa md:
vrote elvar xdfero 016
Gwopa tfig Taybdmrag

v xai pétpo V tfig
‘taybTntag o onusiov
B elvar Too pé:

—_ 2no
Zx. 5. Td t6v mpoodiopiopd 1fic émraxdvoeng y othv V=—0-

Opadf kuxhikh kivion 1ol DAukoD emueiov M. T
- .'.' g _b' % ' r
’Ensm glvat V=y, Eretar 8n 6 Gwope tfig Emtaydvoeang- Tiig
kivijoenc Tol kivnrol M Exel pogéa v EmPatikf) dxriva OM, popd mpodg
16 kévrpo O tfig xuxhikfig Tpoyic tob Kivnrob xai uérgo y loo pé:

m
T

g ” _ 2aR D %
Ao v éElowon V.= T Exouvpe wmT T

Y=V & y=

“Qote 1 xevrgoudlos émirdyvvon (v,) 1ol xivnrob M Exer pérpo:

| »
KeVTpOpbhog Emitdyoven| v, = % i 7.=0"R

' a. ’EmTtpdyia kai kevrpopdAoc émtayuvon. ‘Avaibovps thv Emitd-

xuvcrn_{ ot 8bo cvviotdosg, pid Katd T SiedBuven tiig Epantopévng Tfic
Tpoyils xai v &AAN xatd Siebbuvon kabetn otfv dpantopévn (ox. 6).

‘H émrpdyia émrdyvvon ;: xapaxtnpifer mq petaforn ol pétpov tfic ta-
xt’)‘mtug_; ol kivnroll. “H xevrooudioc émrdyvvan -;;( Kapaxtnpilel T peta-
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KaunuAdypapun xlvnon 9

BoAn tfig Sievbivoesws Tob dvﬁcpa‘cog?tﬁg toyvtntog tob xivntob. “Otav

@ dvicpata v xai ;; elvar dpodppora i aviippona, téte 1) kivnon elvai
avtictouye dmrayvvduevn 1| énifoadvvduern. Kai dv 1 Emtpodyia mrayvvon

Zy. 6. 'Emtpbdyia Emrdyvven 17; xai xevipopdlog &mitdaxvvon ?I'(
;;:3 elvar Sropkdg Ton pé pundév (;; = 0), t61e 16 pétpo v Tijg TayvTNTOG dLa-
mpettar otafepé xai i xivion slva ouald. "Qote:

I Ztiv xapmoléypappn );ivncm 1 émrqiiwon:; elvar cunietapévn tiig
émtpoyrag Emtayvoewg ';:: xai tfig kevrpopdlov Emraydveoens _';x'

-

gmTaxovon ¥ =Yg+ }K wai  F= Vig+ 1x

@ KukAikn peTaBaAAopevn kivnon

“Eva OAk6 onpelo M xiveitar pé perapallduern xivnon nvo ot nepipé-
pewa, mov Exet axtiva R, xal oty apyf tdv xpoévov (t = 0) Bpiokeral otiv
apyn tov dropaxpivoswy A (oy. 7). Ztig ypovikés oniypic t xai t+-At 16
Kt Pplokerol aviiotoyye otig Béoerg M, ki M, wal Eyeu:
xLpovos t YOVIOKN TaxiTyTe O TOYOTNTE v
Lpovog t--At FOVILKT TaydTnTe o-As TayOTnTe v-+Av

WnoionoiOrke amo 1o ivotirouto EknaiSeuTikrg MoAmkrg



10 Mnxavikrj

a. Mwviakf Tayirnta. Zt1 ddpxeia tob gpodvov At fj EmiBatiki dxtiva
duaypager ) yovie Ag xal éropévag otf Sidpkeia tob (pbévov At 4 uéan

yoviaxt) Taytryra ©, Exel pérgo:

péon yoviekn taxbmte 0, = TAA%)_
 w+Aw
w4
0 /R ut+Au
A @ +be M2
M 2

Zx. 7. Kvkhikn petafaliépevn xivnon dhikod onpeiov.
“Otav & ypdvog At teiver Tpdg T6 undév, | péon yoviaxh tayxdtnre Ag/At
teivel npog Eva dpiopévo Spro, mob elvar 7 yownaxy raydrnra © ot ypo-
vikn] otiypn t xai Exst pérgo Too pé:

Twviann - |yoviaxq tagbrra
mxutnqu w (otymaia) at-o0 At

“Onwg othv kukAkn dpal «i-

M
'«' vnon Etol koi oTAvV KukMKH peta-

BaAilépevn kivnon 16 ivoopa o tiig
A yoviaxfic Taxdtntag Exer dpyn o
xévtpo tfig xukhikfig Tpoyidc, Sigd-
Buvon xdBetn ot6 Eninsdo tiic Tpo-

— -

xilic wai @opd mol kabopilerar pé
% t6v xavova tob Se€ibotpogoy ko-
xMa (oy. Ta).
Ty Ta. "H gopd tob e I‘uwuxr\ émtdyuvon. It

Suapxere tol gpdvou At ﬂ yoviakf taxdtnte petafailétal xatd Ao xai
Enopéveg otf Sidpketa Tob ypdvov At t0 xivntd Exer uéon ywriawd ém-
Tdyvvan o, nod Exel uérgo foo pé:
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KaunuAdypapun xivnon 11

; @m\
peon yoviaxr| mtdyovon 6, = S|
1

" “
*Av ¢ abti v éEiceon Balovpe Am = 1 rad/sec m;{ At = 1 sec, Bpi-
oxovpe St povdda ywwiaxijc émrayvvoewms elvar: 1 radfsec?,
“Otav 6 yxpdvog At teivel Tpog t0 undév, tote 1 péom yoviexn Emitd-
xuven Am/At teiver mpos Eva Splopévo Gpro, mol elvar 7 yowawr émitd-
yovon a oth xpovikn omyud t xal Exer pérgo Too pé:

7(9\-ru1m'1 ém'tdxuvcn . Ao
. o= lim —
(oiypraia) Atso0 At
‘H yovioxi &mtayvvon wi

elvar Eva Gvwopa E:ftoﬁ Exel
4 dievBuvon xai T1) popd 10D

aviopaTog Ao (oy. 8). U

y. ’Emtayuvon. Ztfv

5 M
kukMk1 petafarlopevn xi-

vnen 7 émrdyvvon '_yb elvat , >
8. i
of xG0e oty 1 ovvicto- B B ORI S tuvCT o

pévn Sbo kabetov petald tovg cvvictwcdv (o.9), of dmoles elvar 1 émi-
Todyta mirdyvvon TY.;‘ xai 1} xevrgoudiog éntrdyvvon Ye.
1
émitdyvvon Y =Yg+ Tk E
(cTiypreia) '

“Eneldn ¢ dvoopata :;; Kai w_/; slvat
navtote kabeta petakd toug Emeton OtL
ot xife otiyun vd péreo y tiig Emra-
yovoemg elval oo pé:

AT
gmidyuvon Y=Vvg+1x
(oTypiaia)

IZx. 9. Ol 8vo ovviordoeg ;r;"-xai —;K
s Emraybvoews ¥. |~

WnoionoiOrke amod 1o ivotirouto EknaiSeuTikrg MoAmkrg



12  Mnyavikr}

To pétpo tfic Emtpdylag xai 1fic kevrpopdrov Emtayivosnc tlvar :

gmTpoyo

tmrdyovon - BT R

Kevtpopolog
Emrayvvon

Y =0 R

5. 'Egappoyn TA¢ ¢fiowoewg F=m- ? oTAv KuKAIK peTaBal-
Abpevn kivnon. “Eva 0Aikd onueio M Eyer pala m ol &xtedel xvmdu]

Zx. 10. 16 k6 onpeto dvepyst

= - —>
M 8ovapn F=m - y.

perafariduevn xlvnon nave of tpo-
A1l, mob Exel dxtiva R (oy. 10). Zé
Hud gpovikf) oTiypf t 16 kivnTd
Exer dmtdyovon v. ZOpgove pé
16 Bepehiddn vopo tfig Avvapikiig
gxelvn 1N oniypn &vepyet névo otod

bMkd onpelo SOvaun '1-5=m--_y:
1| Onoia Exer 7 S1evbuvon kol TH
Qopd Tfig émraxt’wcsmg—; xaipérpo
F=m-y. "H 8i1e00vvon tfig dvva-

pewg F Bpioketm maveo ot Emi-
nedo g xvkhikiig Tpoydc.

‘H d0vapn F uropel va dvoduBel of 800 kabeteg petathd tovg cuvi-

oTMoEG :

v émTpdyie cuvvicthoo

kai TAv xevipopdro cuvictdoo

Fp=m.y.’
— —_—
FK——-m-'yx

“Av 1| émutpdyie covicThoo ?E elvar Ton pé pndév (i‘; =0), 1618 016

DAkd onpelo Evepysl pévo 1 xevipopdhog cuvictdon ?K xai 16 DMx6 on-

Heto Exktehel wvxdua] dualsj xivnan.

Tevik nepintoon. “Otav Eve HAikd onpeio, mod £xer palo m, Extelet
brnoadnmote xaumvidyoauun xlnan, 161 of KGOE YpOVIKT OTLYPA t 16 Ki-

vnTo Exel émrdyvvoy '?m{ oté bhxo onpeto évepyel 7 Sdvaun:

F: m.?
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KaunuAdypauun klvnon 13

€. Avakegahaiwon yia v kuk Ak petaBalhdpevn kivnon. “Otav

Eva OAk6 onpelo M pé

pate m xtehel kKuKAK
petafairopevn  kivn-
o, T01e & Kale oTLYpN
1 KNk Ketdotoct
Tov npoodiopifetal dnd
T4 peyidn (oy. 10e) mod
avagpépovral otdévV TO-
poxdrte mivaxo.

Zx. 10a. Ta peyédn othv kukAikn petaBaliopevn

xivnon.

Kvkhikn petafariopevn xivnon

Béon ol Kivnrod ‘ s = f(t)
YOVIOKT] ToybTnTe . -(;

YoOviex Enttdyuvon E
TaxOTnTe (Ypappkn) ; T})
Emtdayuven ‘ ?
émrpoyle Emrdayouven ‘ TY,E
KEVTPOROLOG EMITa LV } ?{)K I
dvvapn ; F=m Tyb i

5. KukAikn opala petaBaAlAdpevn kivnon

o = f(t)

o = f{(t)

a = f(t)

v = f(t)
Vie+ 1k
Yp=0R
T = 0?-R

Fom V7T Tk

“Av 16 pétpo 1iic Yyoviukfic émtuyiveeng o dtutnpeitor otabepo (o =
otuf.), to1e 16 DMKO onpueio M Exrehel xuxdixr] duald perafaldduevy xi-
vnon nob propel va elvol opokd Emitayvvopevn (o > 0) §| dpahd Emifpa-
duvopevn (o < 0). "Av 10 xivn1o Exer dpyikn yoviexn texiinte o, xoi

WYnoionoiOrke amo 1o ivotirouto EknmaiSeuTikrg MoAmkrig



14 Mnxavixd

Eekivier and Ty dpyn thv dropaxpdveewv, téte loybovv of Erohoeg:

g e S e ——

o = otab. O=0, +a-t tp=m.,-tj;L2a-t5 .
ik ookl > 8 | e | ___~iIVia — GVIUOALY
“Av elvar my =0, t618 ol mapanave iEichosig ypdpovral ;

a = otob. o=a-t <p=—;—a-t=

"Av ortig Eiiohoeig T YoViakiis dropakpivosng ¢ GVTIKETOCTAGOVUE TO
xpovo t and tig Efiohoeis tiig yoviakfig tayxitnta; @, Bpiokovys :

-

o=Volt2e-¢ o=V2p
‘H &mrayvvon of xaBe onypn Exer pérpo:
y=Vri+vi  &nov Yg=¢-R Y =0 R
"H toxdtnte o xdbe otiyph Exer pérpo:
b=y, it fi " v=0-R
"H §0vopn mob Evepyel ot6 Hhko onpelo Exet of ka0e otiyuh pétpo :
F=m-.y E=m ]/m“
“Av 16 DMxd onpeio M Exel dpyxf yoviakm dropdxpoven @, tote slval :
Q=@+ -t 4 %u-t“

Mapatiipnen. Oi nopandve éEiohosig elvar dvaloyeg pé tig dEiohosic
noL Exovpe yid thv ebOOYpappn Spodd perafuldopsvn xivnon.

Mepiki) mepintoon. "Av | yoviekn &mtayvven elvar Tom pé pndév
(u=0), o1& f| yoviaxf taxbrnre @ dwtnpeitor oralegr (0 = otal.) xai
T Kivnto éxtehel xvxdoa] duady xivgon. Toéte ¥ dmtpoygia Emtagvvon
elvar Ton pé undév (Y =0) xai f| taxdtnre slvor orafepr (v = otod.).
Z' abth v nepintoon dnapyst povo | xevipopdhog Emizayvvon ?x noh
Exel pétpo v, = 0 R =v*R.

TMapaderypa. "Eve DAikd onpeio, Eexivaer and tiv fpepia xai Ektelel
KUKALKT) Opald émitayvvopevn xiviion pé otabepn yoviaki Emrdayuven

WnoiomnoiOrke amoé 1o ivotirouto EknaiSeuTikrg MoAmkrig



KaunuAdypauun vanan 15

o = 6rad/sec?. *H dxrive tfic tpoyidic elver R = 2m. Ztfj gpovixn OTLYRT

~t=4 16 K1vnTo €

~

yoviek 1adTTe = " t = 6 rad/sec? - 4 sec = 24 rad/sec
ToybTnT 9 = - R = 24rad/sec- 2 m = 48 m/sec
yoviokf dropdxpoven @ = —;~ Glatd = IT - 6rad/sec? . 16 sec® = 48 rad

¢mtpopie Enfiayovons Yy = o- R = 6rad/sec*- 2m =12 m/sec?

Kevipopoho Emrdyuvon v, = o? - R = (24rad/sec)*- 2 m = 1152 m/sec*

-

imitdyovon Kai

Y =V +1x y = 364,49 m/sec?

TH onypn t =4 sec 1 dievBuvon tfig Emraybvosns v oxnpatile PE TV
tmponikfy dxtive OM (oy. 9) yevia 0, nob npocdiopiletat arné M oyéon
ep0 =15 /1g-

NMPOBAHMATA

@ “Eva Hhik6 onpuelo Kiveital mave of kokAxi tpoyid dxtivag R=20cm
1E—d1afepn yoviok émitayuven a=2 rad/sec®. Tt ypoviki oTiypn t=3 sec
va Bpebei: @) 1| yoviexi taydmte o B) 1 taxbma v ) 1 kevipopodhog
Yx xei f| émrpoyio gmitayovon v, kai ) i Emrayovon v. Elvar 0, = 0.
2. "Eva dMkd onueio kwveltar oé kokAikf tpoyid Gktivag R = 0,2 m
xai of pid ypovikf oTiypf] i Kevipopdrog vy xal Emtpdyle émitdyvvon
g elvar Toes. "Exeivn ™ otypf N émwayvvon Exer pétpo y =4 mfsec.
Na Ppebet: @) 10 pétpo tfig 7, kai tiig v,* B) i yoviaxh taxbdmre o xai
f yoviakh émrtaguvon o y) f| yovia 8 mod oynpetite 7 6evbovon tiig
Emraybvosmg v pé v EmPotiki dxtive xei §) f toxdmta v.

@E\'u bMko onusio Exet pafe m = 2 kgr, xiveltar nave of KOKMKT
tpofia dxtivag R = 0,4 m pé otabeph yoviekh émtdchq a = 3rad/sec?.
Na Bpefei néoo slvar 16 pétpo F g Suvapeand, nov &vepyel maveo oTd
Hlix6 onusio oth ypoviki otypn t= 10 sec. Elvai o, = 0.

4. “Eva DAk6 onpeio Exst pale m = 100 gr, elvan depévo othv dkpn vi-
patog mov Exer piikog R =1 m kai Swaypapel xatakdpupo xvxlo. Zé pia
oriypf mob 16 odpe katePaivel, 16 vijpa oxnpatite yovia 8 = 30° pé v
KaToKOpLQo TOb mEpVaEL dnd 10 xévipo Tol KUKAOV. *Exeivn t otypn 16
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16 Mnxavikij

OMkd onueto Exet taydta v =2 m/sec. Né Bpedei : a) #| kevrpopdroc T
kai 7| Emtpdyra Emrdyvven yp xabdg kol f dmitayuvon y dkeivn T oti-
Yuf: B) i yoviaxn émtdyuvon o xai y) § yovie ¢ mod oynpariter A Sied-
Buvon tfig Emtayxdvoswg y pé 16 viijpe. g= 10 m/sec?.

5. "Eva. DAMko onpeio Exel pala m= 600 gr xoi xiveitor maveo oé xu-
kMKn tpoytd dxtivag R =6 m. Ié wmd xpovikA oTiyuh w6 Hhikd onpeio
Exel taydtnta v =48 m/sec xai f| Ovaun nod Evepyel 7avo otd OAIKG on-
ueto Exer pétpo F = 230,5N. NG Bpebei : o) 7| &mitayuven v kai 7 YOVIOKT
taxbtnte o B) N kevipopdiog Y Xoi M émicpdyra Emitdayvven Ye xai
¥) 1 yoviakf Emtdxovon o kai & xpévog t mod kividnke 16 dAk6 onpeio.

6. "Eva dAxd onueto Exel pala m = 4 kgr xai &xtelel Spadts) xukhixn
kivnen pé otabepn taxdnTe v = 10 m/sec Taveo oé KuKAIKY TPoYLd, dKTivag
R=25m. Z¢ ma ypovikf otiyun Zpuppdletar nave otd HAKS onueio
pa dovapn mod diver ot16 DMkd onpelo Emtpéyie EmPpdaduven iom pé
Yg = 2,25 m/sec?. IT6co elvar 16 pérpo fig Suvapeng F mod 2vepyel xsivn
T oTnyun mhve otd Hhikd onpeio;

Mepikég mepIMTWOEIG napaywync £pyou

napaywyn €pyou

Zé Eva Dhko onpeio Evepyel wma orabegr] dbvaun F, 1) énola petakivel
6 Dhkd onpelo xatd Sidotnua s

F (ox. 11). "Ornwg Eépoupe, o abdri
TV m—:pimbcn Aépe See' ) dovaun
A o 8 napdyet Zoyo W ioo pé:
i i kL W=F.s5.cuva Q)
g~ SELLR) S vb:

i 6mov a elval 1| yovie mod oynupe-

titer /| SiedBuvon tiig Suvipews pé
T Sievbuven Tig petarenicemc.
"Av elvor a = 0° tote 1) SOvapn petatoniler 16 DAikd onpeto katd TH Si80-
Buven] g kai | 2Elocwon (1) yphoetat :

—
Ex. 11, "H 8bvapn F napayer Epyo.

W=F-s 2)
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Mepikés nepmrioers napaywyfis épyou 17

. "Epyo peTaBAntic duvapewc

Mié dOvapn F £xel otaBepn SiebBuvon kol popd kai petakivel navo ;cs'rf}
SienBuvon) tng 16 onueio Epappoyfic katd Sdotnue s, GAAGL ot didpkel
abtiig 'tﬁu; pETaKIVioE®G TO pétpo Tilg duvapews ovveyds perafidileTar.
‘H p.aml}okn Tfig Buvupemg ot cuvdptnon Fa
pé TN HETATOTIOM S TapLoTAVETaL Gmd
wé xepmoin ypopph ABLA (oy. 12). "Ag
broBécovpe 8ti 7 petaromion s amore-
AeTtal Gmd moAMES CTOLYELMBEIG UETATO-
nioeig As. Toéte pmopolpe vd Sextoue
8t ot Sudpkera piliig oTolyEuddovg pe-
totonicemg 6 dvtictolyo tpufipa BIT tfig
KopmoAng t@v petafordv tiig Suvipswg

elvol ozafepd xai xatd péoo Gpo foo pé 14
f,
f= % ‘Emopéveg 10 orolyElddES
gpyo (AW) mob mapayetar katd th otor- Iy 12. Mg ov broloyiond tod
yE1hdN petatomion As elvar Too pé: Epyov petaPhntfic Suvipews.
AW=Ff-As AW—fif*-As

4

ADT0 10 cx'cmxeuuﬁeg Epyo* agne,unrmé elvai too ,ua* 14 é,uﬂaéo Tije éme-
gdveias £vog ortolygid@dovg tpameliov ZBrH. To6 6Mkd Epyo (W), mod
mapiyst | petaPintd ‘dovoun, & glvon dpduntikd igo pé 16 G0poioua THy
croyslndmv Eppaddv, ot omaia yopiletar é¢mpdvere OAAE. "Otav 16
As Teivel mpog T6 pndév, 16 GBporcpua @V CTOLYELOEHY Eppaddv eivel
npog 16 EpPudd 1iig :Z:rmpdvatuc; OAAE. ’Ané 14 moupandve covayetor 6

axorovbo cupmépacya : - .
—

To Epyo, mod mapdyeton &rd petafinti Sﬁvupn,'ﬁplepgumﬂ elvon oo
pé o EpPadd tijg Emoeaverag mod opileton dméd ThHY Kapumoin TtV pe-
1afoldv tiig Suvapems kai tov iova Tiig petatoniceng (Sraypappa tob
Epyou).

"Av 1 8Ovaun F eival atalepn) xoi petakwvel 10 onuelo £pappoyiic Tng
katd T S1edbuvon) Tng Katd Siaotnpe s, TOTE T6 ddypauua Tob Zoyov glvar
gva dploydvio mupurinioypappo (oy. 13).

a. "Epyo Tooeug [id va émpnxiovoupe 16 Ehatipro tod SuvapopéTpov,
hpupuo\,ouur o ab16 pa duvgun mov Exet otudepn Siedluvon Kui popd,

2
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18 Mnyavixij

GArG 10 pétpo g adédverar dvdioya pé tiy Empifxoven toll Elatnplov.
‘H petaforf) Lowndv tijg Suvapeng elvar yeappuer] cuvdprnon tfig Empn-
kOvoeag xai 1 oyéon abdty éxppaletat

F Heé v &Eicwon F=k-Al, 8mov Al

r_____.,.,_,___jb elvar 1| émpfixovon tob #Aarnpiov xai
T : : Ha k mé otabepn, mov Eapritar dmod ™
E W =F-s : 9bon ki tig Stactdceig 1od Ehamnpiov
L B : A xai dvopdletar oxdngdinra tod élazy-

*>  glov. ’Egappodlovrac ouvex®e pid dhvapn

Oll'_— S —'l 3 npoxalolue Emipfixuven Tob &latnpiov,
Zy. 13. Awdypappe tod Epyov otabe- nhadi pe:ra'cémcn ’106 (,mus[ou, é(PtEIp-
pfic Buviueoc. noyfic 1fjg duvdpeng ion pé Al Ztn Suap-

kew abrfig 1fic peratonioswng H Sbygun

cuveydc petaPdrdetar and pndév dc g npn F. Adt v tehaxq TIpn
F 1fig Suvapeng dsiyver 16 Suvapdpetpo, Brav ExoUpe mpokedécel TAv
émpnkovon Al X’ adty v mepintoon 1 netaPodn tijc Suvdpenc TapL-
otdveton 4nd v ebfeic OA (oy. 14) xoi émopévag 16 Epyo mov Tapaysl
1) perafilnr Sdvaun apBuntixd elvar foo HE T6 EuPadod tob Hpboydviov
Tprydvor OAB. Té Epyo adrd Svopdletar Zoyo rdoewe xai elvat ico pé:

1

bpro thosos . W= F-AL | i WXy ap

AlT6 16 Epyo mol Eodsitnke i@ v Elootikn TApapopPmon 1ol Eha-

piov pével dnotauevuévo péoa o1d na-

FI A papopeopévo Ehatiplo pé popof) du-

/ vauxiic évégyeiag, mobd dvopalerar dvva-

pentj évégyera daotindrnrag (vati dgei-
Agtar otiv &lactiky napapdpeTn).

* Elvar k = FJAL "Aveivar Al = L
to1e elvar k = F. "Qo1s otabepn k éx-
pdaler ) SGvapn, mob mpémer vi Epap-
néoovpe o1d Elatipio, Y14 va tpoxalé-
govpe Empfixuven Tov fon pé uié povéada
Hixove. Zté obvotnpe MKS 4 otabepn k
Ix. 14. "Ymolovionés tob Epyov  peTpiétar of N/m.

‘[QO'SG.)C.

Tapadeiypa. 16 élatipro 7ol Suva-
nopétpov Epappdlovpe g netaPinty ddvepn kai npokakolue Empfcuven
Tob ELatnpiov kata Al = 2 em. ‘Exeivn ™) onypn 16 Buvapdpetpo deiyvet
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Mepikés mepmruwoers mapaywyiis épyov 19

St 1 Sovapn elvar ion pé F = 60 N. T6 Epyo mol xarafdlape, yid vé npo-
kxaAécovpe THV Empfxoven 1ob Elatnpiov, dnhadn to Zpyo rdoews elvon
{oo pé:

W=%-60N-0,02m xai W = 0,60 Joule

d
S
7/;

8. "Epyo kivnThpio Kai Epyo avrioTdoewc

“Otav Wa otabepn dovaun F petokwvel 16 onpeio Epappoyfic ™¢ Katd
Sidotnpa s (ox. 15), tote 7 SOvaun mopdyer Epyo:
W=F-.s-ouva Q)
’And v EEiowon (1) ovvayovton td €Efig cuprepdopata :

Orav elvar 0° < o < 90°, t67e elvan 0'1;{}’& > 0°kai 6 Epyo Tiig Suvds
pend F elval Barmdfiw'gmauweht otV kivinon DAL
xob onusiov, nive ot dmolo Evepyel xoi 16t Aépe 8u 1) Sovepn F
Y& mumrioto Zoyo.

"Otav_elvar a = 0°, 16 Epyo Exer ot tpli W=F-s.
‘ B) “Otav elval 90° < o < 1809, t61e elvar ovv a.< 0 kol t6 Epyo tfig Suva-

peac F elvar dovnuxd (W <0). ‘H dovapn F avudpd otiv xivnon tob- "

OALkoD onpueiov xai tote Aépe St f| Sovaun F mapayst Zoyo dvmiordoens
____.—-—_——\—-- = - S

(oy. 15).
OD
| | ik
’ < & pe P
QL—M ‘\;’F\' > A 1

|
f—— 5 —» —s ——
a B

Zy. 15. "Epyo xuvmtipto (o) xai Epyo avuiotdoemg (B).

v) “Av elvar o= 90°, téte slvar cuva =0 xai 16 Epyo tiig duvapsng

R T A T T T R Y P P ]

F elvat igo pé undéy (W = 0). "Otav rowndv fi Sbvapn elvar xddetn ot
etatoRion s, N dvvaun dév napdyer Zoyo..

Mapaderypa. “Eva oteped obpa Exer Papog B xai Bpioketar of Oyog

h mave amd 16 Edagog. "Otav aghioovps Eledbsoo 16 cdua, abtd mégtet

kataxopuea pé thv Enidpacn tob Pipoug tov. Tote T Papog B 1ol 56-
putog, mapayel xivprrjoro Eoyo loo ué Wy = B h."Evag épydtng, yié vé
avephoel 16 (S0 odpe and 16 Edagog dg T6 Oyog h, Epappdler 016 chpa
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20 Mnxavikt

né xeraxdpoen otabepn Sivaun F (ox. 16). Téte mave m:é odua évep-

Yobv of o Suvapeig F xai B mob Exouv tiv 8o Siebbuvon, aArd évri-

A

‘B

Zy. 16. To Bﬁpog_ﬁ mapdayel Epyo
avrioTaoewmg.

§
|
l
| F
|

N

Os1n gopé. Ta ‘onueia dpappoyiic tdv
800 Suvapenv petaxivobvial Tavrdygova
neve oty B kotoxdpugo. ¥ abTh

v nmepinteon 1 Sovapun F elvai m\m
pla SOvaun kai mopdyer mmtqgw
épyo loo pé Wg= F .- h. Katd tqv avo-

yoon 1ol cdpatog ‘10 Papog Tov B
dvtidpd oTf petaxivion ol OMOULTOG,
dniadn dvepyet chy avrioraon xoi mapd-
Y81 &pyo dyuoTdoens kat dmdAvtn Tipn
ioo pé Wey, = B h." "Qorte, Stav fva

olpa mEPTEL éheueapu w&_mﬂ_
rmpa'ysz HIYRTHoLo Zoyo 10

—
id10 odpa dvoydveral, 16 Bapoc 1o
e ——
Gyel Zpyo @avriordoswe.

T'evikd of duvaperg mob xupamqptCov-rm oG dvugrdoas, 6neg my. 1
TN dMobnoeac, napdyovv Zoyo drriordocws.

ZE Eva oteped Evepyel (etyog Suvapsov, mob of duvdpelg Ton F xai F
elval mavrote xGBeteg othv edbeic AB, M énoia cuvdéer ta onpela Epappo-

Ey. 17. "Epyo 100 Lebyoug Suvapeny.

Yfig 1@v 0o Suvdapswv (oy. 17). To ote-
ped oTpégetal YOpe nd dova mob sivay
xabetog 016 Eninedo tob Lebyove xai mep-
véer no 16 péoo O tig gbfeiag AB.
Téte 16 onusio Epappoyiic A xai B tav
800 duvauenv diayphapovy mepLeépela pé
axtiva OA. “Otav 16 o15ped oTpagei katd

M moll pikpn yovia 618 10 oTO!L-

xE1O8N 10t AA; xai BB, Hmopoly_vd

BewpnBoby Kkath npook 1on_&g_b00-
Ypd] THNpato ol Eyovv 11 S1e0Buy-
on M}d@e crto:xstdﬁﬁeg

080 Exer pfikog AA1 =0A. » 8 onou 1

f,
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Mepixés mepimriioers mapaywyfic épyou 21

yovio ¢ l,l!-:tplﬁ‘tal of dxtivia. "Otav 16 OTeped OTPEPETUL kAT TT) HiKpT

yovia ¢, 16 l‘;auwg ‘mapayer £pyo, ioo pé:

W=F. AA+F-BB § W=F. 20A)- 0 xai W=F:(AB).¢ ()
‘H pont| tob Cauvoug £xeL pEtpo M F (AB) 1"Apa 1 é;?&coon (l)(pa—

vephver 81

I Té Epyo Cedyoug (W) elvar ioo pé 16 yivdpevo tiig poniig tob Ledyoug
(M) éni tq yovie (¢) nod otpagnke 16 cdpa.
———— e —

Epyo Cevyoog W =M ¢

dmov M yovio @ par‘plé'ral ot axtivia.

[IuptiSzwua. “Evag tpoy6g otpépetal pé 'rnv énidpuon (;em(oug, s /u\axm
por M = 30'N - m.”"Otav 6 tpoydg otpépertal Katd yovia o= 60“1:11']'3 Td.
16 Lebyog mapayer E€pyo: W = 30 N -m - n/3 rad = 31,4 Joule. :

MPOBAHMATA

7. “Eva abtokivnto Exer pale m = 600 kgr xai dpyiler va xateBaivel
Evav e0B0ypuppo xutneopikd dpopo, mov Exel xiion 5%, pé ocfuoupévn
™ unyavi tov Koai Avpéve ta @péve tov. Ol dvrniotdoeig mod dpeilovral
oTov Gépa xai otd Edugog Exouv cuvictapévn Fuy. = 70 N nod Exel 1
dievBuvon 1iig Kivijosmg, GAAE gopd avrtiBetn pé ™ @opd Tiig KIvicENC.
a) IToon elvor 1 8vvaun mov kivel 16 avtokivito ; B) IMéco elvar 16 Ki-
vitipio Epyo xai moéco 16 Epyo dvtiotdosmv, Gtov 16 adrokivnto dia-
pé€er ddotnpe s = 300 m naveo o adtd TO dpopo; IMoon elvar 16Te 1
toxdtnTe v ol abrokivitov; g= 10 m/sec?

8. "Eva xifotio Eyxer pala m = 5ker koi éxrofevetar pé dpyikn toyd-
™ta v, = 20 m/sec katd pfixog &vog xexipévov Emimédov, mol Exer khion
30°% T6 xifporio Extofeletal Gnd kAT TPOg @ MV Koi Gpod datpééel
didotnue s =8 m, xotefaiver kotd pijkog tol kekhipévou émmédov xai
Eavayvpilel o160 Opiiovrio Eminedo. IToonm elvor 1) PPy dMobfoewng T,
noco sivar 16 Epyo Wy tiig tpiBfic xai pé néon tayxdtnta v praver 16 Ki-
potio otdé Opriovrio éninedo; g = 10 m/sec.

9. "Eva abtokivnto Exet pale m = 1000 kgr xai apyiler va dvePaivet pé
otafepi) TuyxdInTe v == 8 m/sec Evav ebBOypuppo dvneopikd Spodpo, Tov ExEL
kAion 59%. Of dvriotdosig, nov dpeilovial otov aépu xai o1d Edugpog
iyovv aguviotapévn ton pé Fye == 120 N, 71 omoiu £xer ™) Sievluvon tijg
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22 Mnyxavixr

KIVoeDs, popd avrifetn pé t @opd tfig Kiviocews xai elvar aveEaptnin
and v tayvtnte. a) [Méon elvar 1§y ddvapun F mod dvridpd omv xivnon
tob abrokivATov Kxai tdéco 6 Epyo TG cuVICTAPEVNG TV AVTIGTATEDY KOTd
devtepodento; B) IMéon elvan N duvaun ErEewg F,,, xoi 7| ioyxig P, mod
avanticoel & kivnnpag; g= 10 m/sec

10. "Eva @optnyd abroxivnto Exer pafo m = 20 tn koi kiveltar pé taybd-
mre v, =20 m/sec. L& md otiypn dpyiler va xarefaiver Evav xatneopiko
Spopo e080ypappo, mob Exet kAion 3%. "H pnyovh 8év dvanticosl xopd
ELEN. Ol didgpopeg dvriotdoelg Exovv ovviotapévn Ton pué 80 N xutd tdvo.
Méco elvar 6 Epyo thv dvrictdoewv, dtav 16 adbroxivnto Siatpéfer dud-
omue s = 400 m whve 6’ adtd 6 dpdpo kai moon elvar N taydtnta v Tob
abtokiviTov ; g = 10 m/sec.

@”Eva oopa Exet paba-m = 1 kgr xai propet va xiveitar mdve of Opi-
Lovtio éminedo pé Ty inidpaon g 6pLovriag duvapsws F = 6 N. O cvv-
teheothg TPLBiig 67\.1.@9!]01—:(0” elvar n . ) ITéco elvar t6 Epyo davri-
otaoeng, tEattiac thic TpLPfic 6?\.10'9110?? T, Grav 16 cope Satpétel Sid-
oTue s = 3 m wave oto Oplovio Emimedo; B) TMoon tehikd xivnTikh
évépyaio E Exer 16 obpa; g = 10/sec.

12. “Eva abtokivnto Eyet pdlo m = 3000 kgr xoi kiveitar pé toydtnia
v = 10 m/sec navo cé dplLovrio dpopo. Kanowa otiyun 6a dpyioer va dve-
Baivel Evav dvnoopikd Spdpo mod mapovoidler dviwmon 0,5m 11 xabe
Siactnpa ioo pé 10 m..Of dvrictdoes kel otigdbo mepintdoeig slvar idieg.
IMoon npdobetn loyd Py npénelva dvantdfel & xivntipag, yid va dvepaivet
TogiTokivnTo pé TV T81a taxdtnTa tov-avneopikd 8pduo ;-g.= 10 m/sec.
“Eva 0Mké onueio petaxiveital xatd didotnpa s = 120 cm pé g:ﬁv"
énidpaon duvapeng, 1| 6moia petaPaiierar dg EEfg ’ a) Zt6 mpdro 1/3 tob
dtootipatog 1 dVvapn avtdaveral yﬁup.uuco’t an6é 0 @g I0N. B) Zt6 éno-
pevo 1/3 1ob’ Sracthpatog f| Sdvaun Swtnpeitor otabepn. y) Lo 'rs‘)Lau
taio 1/3 1ol SiwaotApatog N d0vapn Eartdvetar ypappikd aré 10 N dg 0.
IM6co elvar 16 6MKO Epyo Tiig Suvipens ;

14\ “Eva DAikd onusio uetmcwal'tm Kotd Bydotnue s pé v ﬁmﬁpacn
i tafAntiic dvuvapuems, ot of ;lstu[}ohﬂ,('tng ot ouvaptnon pé ps
tatdnion Tapiotdvoviul and 'réﬁo funeprLpépetag, mov axsl duapetpo T
Siaotnua s. Iléco slvar 16 Epyo adtfig tijg petapinriic Suvauau) ; "Eoup-
poyn : s=4m. -

15. "Otav, tpafhvrag, mpunkovovpe t6 éhatipio £vog Sduvapopétpov
kat@ Al = 2,5cm, 16 Ouvopdpetpo BSeiyxver Ot Epuppolovps Sdvapn
F = 60 N. IMoco Epyo Lodéyape, yid vi EmpunKovovps 1o Ehatiplo;
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16. T'é va ovumiéoovpe Eva Elatfiplo katd Al = 3 cm, xatapdrrovps
Epyo Too ué W = 1,8 Joule. ITéon elvar §| péyiotn mpn tiig Suvapeng F
nob épappdoape o16 Ehatnpio;

17. Z16 &hatipro dvvapopétpov Epappdfovpe dovaun F, = 50N «xai
101e 16 EAhatiiplo émpnxivetar katd AL. 1o Ehatipio tob Svvapopérpov
Epuppofovpe pali pé ™ SOvapn F, kel mé dAAn dovapn F = 80 N mod
npokarel alinon i Emunxivoeng 100 Ehatnpiov kutd Al = 20 cm.
a) IToco Epyo mapdyeton xatd v Sevrepm Emumxvven tob Elatnpiov ;
B) l;lQun elvar 1 OAikf Svvapixn &vépysia 1ol teviepévou Ehatnpiov !

@ Mid tpoyohia Exer éxtive R = 10cm xoi otpépetar pé Eva Lovpi
nolh 1@ 800 TuRpatd tou elvar kdbeta orig dkpeg puig dapétpov Tiig tpo-
xerieg. “Otav 1| tpoyehic kaver 6 otpogés, 1616 muphyetar Epyo {oo pé
W = 226,08 Joule. TTdon elvan A xoBemd dvvapn tod Lebyouvg mol Evepyel
mhve otV Tpoyahia ;

19. Mii tpoyahria Exer dxtive R = 10 cm xai otpégetar pé thv &mi-
Spacn Lebyovg duvapewv, mod xabepid elvar fon pé F = 30N xai elvar
navrote kaBetn oty dxpn Tig Bag Sapétpou. Zé ypdvo t = 10sec 7
tpoyuhio éxterel 80 ctpopéc. IMdon sivar 1| loydc mod dvantdooer 16
Lebyog tdv Suvapswv ;

Kivnon T@v BAnpdaTtwy

‘H kivnon t@v BAnpatwv

“Ortav Eva PAfipa kiveltolr péoa otév dépa, T0Te Tave o6 PAfipa évep-
yobv 8o EEmtepikég duvapel, Td Pdoog B tob PAnpatog xai 7 dvricracy
Tol dépa I—":v,. ‘H énidpacn mod &Eaokel N dvrictaon tol dépa mave otiv
kivnon toll PAfpatog, elvar dpxkerd mohdvmhokn xai yi’ adtd ot otot-
FAEWD3N pedétn tfig Kivijoewg @V PAnpatev maporeinovpe TV dviictaon
tob dépa xai Omobétovpe 6t T4 PANpata xwvodviar ard xevd. ToHte mava

o106 PAfipe Embpobv dbo aitia xiviosws, 7d fdoog E tob PAfpatog xai 7
doyuxr) Taydrnta ;’n nov Sivovpe oté PAfjpa, xai 16 PAfjpe Exterel wd
ovriotapéry xiymon, wob mpoxinTeL Gnd T cvvleon So edBOYpappeY KivN-
ceav. ‘H xivnon toli pAipatog dvayerar otiv kivnon mod Exer 16 kévrpo
Bapog tov, dnladi} 16 PAijpa Bzwpeitar dg SAxd onueio, mod Exer pala m
fon pé ™ pala tob PAnpatoc.
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~

lh(ntuxbpuqm BoAn

(_/) “Ortav Eva PAfipa (DMko onpeio) Ektofevetal xaraxdovpa. meds Td mdvw
O / /p.é Gpyixf taydTnTa :)‘;,, tote 16 PAijne Extelel tavtdypova S0 edBOYpop-
) wes kivoelg : o) gartiag tiig dpyikiic TaydtnTog ;: éxtehel edfdypauun
ouaki xivnan mpds 1d mdrewr xai B) EEaitiag tob Pdapovg Tov R mg 0

BAfjpe méprer xaraxdgvpa pé ctabept éntréxuvcn_g. IMa mv taxdtnta xai
v &mtdyvven Bewpobpe Betiki gopd 11 Gopd 4md Kt Mpdg TG TEV.
"Av 16 BAfjpa xivnBst &ni ypévo t, droxtd TaxbrnTe v, 7od elvar ouvi-
otapévn tfig apyuxkfis Taxdtntag v, kai 1fig TaxdINIUS Vrrhcen; = —8&t, MO
aroktd £Eaiag tfig mrhoeds tov. "Qote ot ypovikh oTiypn t o ovw-
agrauévy tayvinra elvar xaraxdpven xoi Eyer pétpo loo pé:

v =\13)'?}—‘-g -t ¢))

It ddpkeia Tob ypovov t 16 BAfjua, ééu.l.'ria«; T dpyikfig taydTnThg
o0 vy, 86 avéfarve o€ Dyog uyt, dALG tavtdypova, EEartiag ol Papoug
tov B, 04 Emepte xatd —gt: "Apa ot xpovikn oTiypn t 10 PAijpa Ppi-
okstal of Uyog h oo pé:

h=u,,-t—~;—g-tSL 2

"Ané tic 2Eiohosic (1) kai (2) cuvayetat 87t | kataxépuen Porf mpoc
6 mave elval eddypauun duald émifpoadvvduevny xivnon.

‘H tivodog 1ol PAfpatos cuveyileral, 6co 1| cvvictapévn taxitnTa v
Eyetl Oetunsf Tewd) (v > 0). “H toyxdtnre yiverar Ton pé pndév ot ypoviki
ooypn :

SidpKkeld GVOBOV  tayos = % 3)

BaLovtag abth tAv Tipf tob xpbévov otiv &Eicwon (2) Ppiockovpe 61
16 PAfjpe @raver oé Gyog:

2
REYIOTO BYog  hyey = > )
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Kivnon rav BAnudrwv 25

¥
h . .
“Otav & ypodvog elvar t <(U?" + My taxbntoe elvar Oerixsf (v > 0) xai 16

BAfipe dvefaiver, =
“Otav & gpdvog yiver t > % , i raotnta slvar dovnried (0 <0), Snhadh
Exer gopa mpdc TG kGte kel t6 PAfipa xavefalver.
"QoTe OTH YPOVIKT OTIYUT t=% dvuioTpéperar | @opé THg Kivi-

oewg Tof PAfpotog kui to6 PAfipa dpyiler va négrer EAebBepa yopic dpyikn
TayiTnTd.
Té Brfipe @taver oté Edapog pé toyivtnta v lon pé:

T

. T v! m
v =V28 huy = VZB’—ZGE" fi D

‘H didpkeia tfic xaBodov elvan:

2h Zarsdl Yo
t:a=v_u=t=v_,_o=_ it
L g g 23 g ﬁ 0 tavos

"Qote 1) kGPodog tob PAuatog diapxel, oo kai 7 dvodoc tov xai 16
Brfjpa Emiotpiger 016 Edopog pé taylvmmta, mob T6 upétpo tng (v7) elvar
foo pé 16 pétpo tiig dpyikfic Taxdtnrag (vy). To cvunépacua adté elva
cvvénela tijc dpyfic Tijs darnprioews g évépyaag, yiati f) dpyikh KivnTiKy
gvépysia Tob BAfpatog otod Oyog h Exer petoPinbst of dvvapkn évépyela,
1| 6noia katd thHv kaBodo tob PAfuatog petafdiietor maAl of KivnTIKY
gvipysia. "Qote ioyovel 1) &iowon :

%m-u.,2=m~g-h

“Otav to PAfipna xtobebeta xaroxdovpa meds Td xdrw PE dpyixn Tayd-
™G vy, 016 10 obpe EkTedel b cvvictapévn xiviom, mol elvar edfld-
yoauun duald émayvvépevn xbmon xai loybovv ol Efiohoerg:

v=Uy,+ g-t xai h=uo-t+%g-t’

Hapatiipnon. “Av otiv &icwcn (2) Pdlovpe TV Tipn 10D t Gmd THY
itiowon (1), Ppioxovpe:
Doz_uz

i I s =
h= % dpa  v=+4 Vv 2—2gh ©)]

i
NG
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‘H &Eiowon (5) pavepdver St té PAfjpa nepvast to popéc dnd Eva of-
ueto M tfig kataxopipov, mot Bpioketar of Gyog h, xai th wa popa t6
PAfipa Exer taxdgnra Bstikn (4 v), 2vé thv AN gopd Eyel ToylINTO
apvnikn (—v). "Qote ot6 onueio M 1| taxiTnTe TOD BAnuatog Exer iy
ida dndlven Teus. -

12. 'OpiZévria BoAn

"Ané Eva onpeio O mob Bpiokerar of Gyog h ndve ané t6 dpilévrio ini-
\medo tob &8apoug, Ektofedetar pé douldvria dpyuer] Taydrnra v, Eva PAfipa
'|(PMx6 onpeto), mob gxeL Papog B = mg (oy. 18). Tote 16 PAijna &xtehst

tavtoypove dbo e0BOYpapueg Kivi-

OELG

V)
0
=4

a) &Eatiag Tfic dpyixfic Taxdinrag
1—); éxtedel douldvria dualsf ivnon

B) éEartiag tob Papoug tov B 16
Briipe néprer xaraxdpvpa pé otabepn

=

j____-.._-._—----

Emtdayovon E

‘H ovvictapévn xivnon slvar mé
xaunvidypauun xiviony xai 6 PAfjnc
draypdpovtag Eva t6&o fumapafoldiic
(OA) ptdver 016 onpeio A, mob elvat
f| tétapin kopuen Tob mapuAinio-
Ypdppov, mod opiletar dnd tovg Svo
Zx. 18. "Opilévria Pors. dpduoug :

OF =h=Jg-t () wxaf OA=TA=s=u,.t @)

Té BMipa kiveitar katd dpiidvria SievBuvan, oo 1povo Srapkei 1| Eded-
Ospn nrdon tov. "Qote 7 ddoxera Tiig KIVAcE®: TOD BAnpatog mpocdiopi-
Ceton amd thv 2Eicwon (1) xai elvar

2h

OldpKELE KLVICE®DG t = :
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‘Emopévag 10 Sidotpa s, mod Sovdst 6 BAfipa xivodueve dpildvnia,

elvar : 5
1
2h ¢ |
ek 15 V—- | ©)
g % |
:‘ 5

‘ BeAnvekéc
| (dprLovTio petatdmion)

*H &kiowon (3) Siver AV dndotacn tod onpeiov A 1ol E8Ggouvg &md v
xatax6pupo OT, Snhadf diver vd PeAnvenéc 100 BApatoc. TO BAfiue @ra-
voviag oté onuelo A Exer thv apyxh dpldvnia taxbmnta v, xai TAY
xatoxbpuen taydnie v = gt, nod Gndéxtnoe xatd THV mrhon tov. "Qote
t6 PAfpo @raver oto onpelo A pé taxbrntoe \_lb, nob elval 7 ovrigrauév

Thv TayguThtev v 00 CLVICTOOTHY KIVICEMV (V=:): + 33, Exgr 1M
SiebBuvon tiic dpantopévng tiig tpoxids tod BAfpatog oté onpslo A xai
pétpo ico pé:
V=Vo2+v2 # V=V o2+ 2h

Té Prfine cuvaved té Edagpog pé pié yovia ¢ mwod mpocdiopiletar dnd
™ oyéom:
0l _~V

Vagh
‘H tehikf taydtnre Vo tod PAfpatog Ppicketar elkoda xoi Gv Eopap-

poéoovpe ThHv dpyn Tig Srotnphicens Tiig gvépysiag. Zt6 onpelo O 16
Blfinx Exer OMkA pnyaviki &véoyeia:

L,
po=— fi 00

Eolﬁm-g-h-i«—;ﬂ-m-un’

“Otav 16 PAfipe grdavel ot6 onpelo A, 8An 1 apyikn Evépyea Tob BAfpa-
tog Eysl petaPAndet of xivnuikh Evépyela xai Exovps THY étiowon :
1 1 Ty o L
Tm'vz=m'8'h+—2—m-u03 Gpa  V=7Vvu?+ 2gh
“Otav Eva depomhdvo defver pud Poupa va técel, ToTE ocuvppaiver 6piLod-
viia Pohd], yieti T oTiypn wod defivetol £heBepn 7 Poppa, abrh Exe
Spilovtia TaxdTnre v, lon pé v taydTnre Tod depomhavov. I'’ adtd
A Poppo apfiveton EAedBepn va méoel mplv @Tacel 16 Gepomidvo mave
and 16 o16y0.
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Ipocdropiopds tijs tpoyids. Oewpolue 100¢ o dpﬁoydwtoug t'i‘r’,ovsg
Ox xai Oy (oy. 19). ZtA xpo-
vikn otiypd t to BAfipa Bpi-
oketal otdé onueio A mod
opiletar 4nd 16 Srwothpata
OA=x xai O'=y mnod
elvar:

XY

X=0v,-t xai y=Lg-t3

*Eneidn s{vm'f\ i i

t——x- éxoupq y—- Yy \
) @ﬂ )

\Ex. 19. "O tpoyid OA elvar t6€o mupaBoific.

‘H &Eiowon mod Pphixape,
ropiotavel wd mapafoldr) mob Exer GEova tov Oy.

Hapaderypa. “Eva depondévo xiveitar pé otabepy dplévria TaybTnTe
v oé Uyog 'h = 2000 m xai of kdmowx oty dofver Ehebbepn va méost
wd BopPe. Adth praver of Eva onueio tod E8Gpou wob anéyer s = 5000 m
4nd MV Kataxdpugo Tob TEPVEEL Gnd T6 onueio o1 dmoto ftav 16 depo-
nA&vo T ctiypn mob denoe T Poupa £revBepn. IToom elvar 7 taydTnTa
v/Tob dspon?\.avou g = 10 m/sec?.

2h 2- 2000 m
‘H BopPa xiveitar &xni ypoévo: t _V v 10 mJsect = 20 sec

“Note elvar: v=— =20 _ 159 m/sec
t sec

13. MAdyia 6oAn

> A6 Eva onpsio O 1ob dpiiovrion E8apoung Ekrobevetat Eva BAfipa (DAko
onueio) pé apyikn tayxdTnTe vy, TOL dievBuvon tng oxnuariler yovia o
HE t6 bpiidvmio iminedo (ox. 20). T6 PAfipa Exer Papoc B = mg. *Ava-
Abovpe Ty taxbtnTa v, ok b0 cvvictdoes, Ty duldvria cvrioTdoa ve Koi
njy xavaxdoven ovwordoa vy, mob &vticToixe Exowv pétpo :

Uy = Uy - oLV O Kol Uy = Vg MU @

"Qote 16 PAfipa Extedel tavtoypova ddo edbyoauuec mvijoes, wé dpu-
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{dvria dpadi xivion pé tayxdtnte v, xai pd xaraxdoven duald énfoady-
vduevn xivnon pé dapyikn tayxdtnte v, (SnAadn xotaxodpuven BoAn mpodg
T4 navm). Toé PAfipa Eexivaer ot ypovikf otiypn t = 0 xai otf Ypovikin
oTiypn t Exe:

oprLovIie tayitnTe Ux = Uy * GOV @& (0)]
Katakdpuen TaxiTnTe Vg = Vg MR G v )
e
hpcy T s
\\
M A x

Ty 20. MAdyie Bokd.
It duapxern tob ypovov t 16 PBAfipa Exer dravioer katd tig SieviV-
oelg Ox xai Oy 1a dwwothpate:

69|.§6V'c|.u —1.:F M X =yt-ovva L-\ (3)
5 L 8 1 ¢ . i e 1
KOToKOpDQe Y = vt — 5 gt* iy =Qg} w =5 gt (4

Ol &Eodoeig (1) xui (2) npocdiopilovy Ty Taydrnra tob PAfpatos of
cuvaptnon pé 16 xpdvo kai of EEiocdosig (3) kai (4) mpoadiopilovv ot xabe
xpovikn otryun 74 Béen tod PAipatos mdve otd kotekdpueo Erinedo xOy
ot6 omolo kwveitar 6 PAfjpe. (IMapapetpikés EElodoelg tfic Kiviioemc)

Iyfina tiis tpopidc. “Av otiv éEicwon (4) AvTiKaTAGTHCOVNE TV TIPT
Toﬁ@né v éEiowon (3) Ppiokovpe :

.

ki gy AR CL Ll Y G
ékiowon tijg TpoyMis Y =X-€pa TR e X (5

Abti | &lowon elvar tiic popefic y = w x + B x2, 6mov a xai B elvar
otabepol ovvieleoté, dnladn elvar éEicmon napaforiic. "Qorte 1| Tpoyld
100 PAjuatog elvar magafori, mov & GEovag tng &ival KATaKOPLEPOG.

Avapkera tijg Kivijoems. T6 PAfipa kiveltor, 8oo dwapkel 7 xaraxdovpn
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xlynor) Tov, dnhadn 1| dvodos; xai N xaBodoc tov. 'Amd thv EEicwon (2)
Bpiokovpe &t 7 diapkela tijg dvodov elvan :
Vg - MU @

g

Téom elvar kai 1 Sipkeia tfig xaB6dov (§ 11) xai Emopévag 7) dAuw)
dudpxeta (to1) tﬁg anoao)c glvar :

dudpxero avodov tavos =

[T Sl — . T ]
20, -Mp o |
g |

& |

SMkn dudpxeln KIVIOE®G tor =

Miénoto byog. "Av otiv éEiceon (4) dvrikatactioovps 10 t pé v
TN 100 tavos, Bptmcou}u—: 611 16 PAfjpa tprdvat ot péyieto yog:

v? 8 '
| péyioto Gyog huey = 5 - Ml !

Belnvekés. “H opilovna kivion tod PAiuarog diapxel, Soo.kai | kata-
KOpueN Kivnon tov (Gvedog xai kdbodoc). "Av otiiv éicwon (3) dvrikata-
otfioovpe T6 t pé TV Tipf 10D te Ppiokovpe OTi 16 Pednrexés (s) alvm;

\ . > ]
Mo

Beinvexég 5= b

np2e ~ (6)

*Av 16 pétpo (vy) tiig Gpyikfic taybmnrag Sietmpsitar otabepd, 16
BeAnvexéc Exel ) péyiotn Svvarn Tt tov, Stav elvar np2e = 1, dpa
20 = 90° xai a = 45°. Tote Eyoups:

Y
Vg2

péyioto PEANVEKEG  Spey e

|

Ao v Eiiowon (6) ¢aivetar 8t

A Dy of 8o cupmAnpopatikés yoviks (o xai,

& b 90°—a) avrtiototysi Td idio Pednvendc (s),

yiati tote | TipR 00 NP 20 &vnd’rmzﬁ

0 A 2 ot 800 mapunAnpopatikés yovieg (oy.21).

Zx. 21. Abo yovieg Poifig pé ;
16 1810 Pehnvexéc.

fo D

i

‘H Pohi, mold avtiotolyel o©Tn HIKPO-
tepn yovia, dvopdaletar ed0dpogn, Evd
ékeivn, mov @vrictoyel ot peyaldtepn yovia, dvopdletor Emoxnmrixy.

Tayitnta 100 Prijpatog of opropéve Hyoc. IE pid yxpovikn oTiypn t
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16 PAijue Pploketar otd onpeio A Tiig Y
TpoyLig Tov, dnhadn of Uyog y Tave aro
10 Opiovrio éninedo Ox (oy. 22). "Exei-
vn T oTiypn 1 mxl’)mm—l; Tol PAnpa-

tog Exsl 1 SievBuvon tfig Epantopévng
tfic Tpoyiic o106 onpeio A. elvar f| oovi- a

— —

viotopévn T@V TayuTNTOV v Kei v, @]
MG ) y !
(v == v, + vy) xai 16 pérpo tng (v) dive- Ix. 22. 'H raybmmra 100 Brnuatog of

ol and ‘r'r']V é?’;io‘mcn: Eva onueio tfig TpoyIag ToUL.

v=v+v, fi V2= (v ovva) + (0 Mua—g)*
kol 3 2
v =y,2—2g (uot npe — 5 gt)

'And thv tekevtaia dEicwon xai thv iEicoon (4) Bpioxovpe St elvor:

tayomra 616 dyog y v = Vv, —2gy

13.a. Tpoyid Tol BAApaTog oTdV dépa. "Otay t6 BAfipa xiveltal péoa
otév dépa, TOTE ot PAijpa Evepyobv dvo Eéwreprés duvduerg, 10 Papog

Uo tov B xai 1 Gvtictaon tob Gépo

----- Fm.,, nov Emnpedler TV xivnon

o tob PAnpatos. Méoa otov dépa o

e BAfipa Sraypdoper wda dodppetpn

SR ST e R KaumoAn tpoyld, mod dvopdletat
R =y , BAntixn tooyid (o). 23).

Zyx. 23. Tpoxud tob Bkﬁwfuog xwpig avri- Té péyioto Byog kai 16 BeAn-

otdoy' s0 A5pa gp:a(lz;‘ S aviatag we vekég elvar pucpotepo Gnd Ekelva

nmob avtictoixobv oty idavikn
napafolkn tpoyid. "Extég Spmg drd v dvrictacn tob dépa Emdpolv
otd PAfipe xai GAha aine (m. x. 1 nepiotpopikny xivion tiig I'fig), mov
Ennpedlouv ) dapodpowon tiig PAnTiIKig TpoyLds.

NMPOBAHMATA

20. “Eva BAfipa Ektoedetal kataxdpuga npog T Tave pé Gpyikh tayb-
e v, = 80 m/sec. N& Ppebel néoo Siapkel 7 dGvodog tob PAfuatog, of
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noco péyioto Oyog 04 @rdcer kol moéon taydtntae v Exel ot Ypoviky
oTiypn t= 12 sec - g = 10 m/sec?.

21. "Eva muidi pixver kamxépu(pa mpog 16 Tavw opaipeg pé v 1d1a dp-
KN Taydnre v, Kabe oceaipa 11 piyvel, Stov | duécwc mponyoduevn
gpraoel otd péyioro Uyog. LE ndoo Oyog pravouv ol ogaipeg, dv piyxvoviar
Vo o@aipeg xotd devtepdrento; g = 10 m/sec?.

@ ME noon apyixn taxitnta wpénel va pikovpe kotaxdpupu Tpog Ta
nave Eva obpa, dote adtd va Lavayvpiost ot Edugog Emsita dmod ypodvo
t =20 sec ; L€ néoo Gyog BG grdoer 16 odpa; g = 10 m/sec?,

*Amo6 16 1810 onpelo tob E3dgoug xai pé thv W dpyixy TaydTnTa v,
ékrofebovpe xatakdpupa mpodg Th mave Svo BApata. Zt ypovikn otiypn
t =0 &xrofebovpe 16 npdro PAfipa A. "Eneita dnd ndoo ypdvo t mpémer va
éxtogedoovpe t6 dedtepo Pirfjpa B, Hote T Svo PAipate vi cuvavinfobv
o106 péoo 1ol péyiotov Syovg o1 dmolo écpwce 16 Bkﬂpa A;

( 24 ’Ar6 Eva onpeio O 1ol 28dgoug oth xpovucn u'n'n.u] t =0 éxrofebovpe
xataxopuoa tpdg Td Tave Eve PAfpe pé dpyikA Tay0TNTe v, = 100 m/sec.
TAv i gpovikf otiypfi and Eva onpelo M tfic kataxopipov mob mep-
vael @nd 16 onpeio O Extofedovpe Eva dAio PAfipa B pé dpyikh taydrnra
vy = 60 m/sec. “H dndortacn OM elvar Ton pé o = 120 m. "Ensita dnéd né6co
Zpovo t B cvvavinboly td 0o BAfpata kai of oo Gyog; g = 10 m/sec?,

25. "Evo depordavo metder dpilovia of Gyog h = 1125 m pé otobepr
taxbtnta 360 km/h xai dpfiver &hedBepn va mécer wd Poppa mave of Eva
otéxo A mod Ppioxetar ot6 Edagog. *Exeivn 1 otypf 16 édepomhavo
Bpioketor mave of wa xataxdpugo AT. Na Bpebel | dksia yovia TAA.
g = 10 m/sec?.

'36) Tto Edagoc dnbpyst Evac ot1oyoc I, mob Bpioxetol néve otV Kata-
x6pugo KZ. “Eva depomddvo wod wiveltar pé taydtnte v = 360 km/h
6ppast wpod 16 otdéyo Etol, Bote 7 Tpoyld Tov va oynpatilel yovie o = 9°
pé v xataxoépvgo KE. Anéd noid Gyog mpéner va dofioer &hedBepn 11
Boupa, Gote va mécel of dndotoon dnod 16 onueio ].uxpé-cep'q @nod 156 m;
g= 10 m/sec?. .~

27. TIdon mpéner va elvan 1) EAdylotn Taxdtna v, &vog PANpatog mob
16 Peknvekég tov BEovpe va elvar s pétpa;

*Epappoyf : s = 9000 m. g = 10 m/sec®

28. Na Ppebel moéon npéner va elvor ) yovia Pokfic a, dote 16 BeAnvexéc
s vi slvor v @opéc peyaritepo and 16 péyioto Byog h mod @raver 16 PAfjpc.
*E@appoyn : v = 6.
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29, *And Eva onpelo A mol Bpiokerar of Oyog hy = 50 m mdve and 16
opiiovrio Eninedo 10D Edagouvg éktofeboupe PAfipo pé dpyikn TaxdTnTe
= 60 m/sec xai pé yovia Podfic a = 30°. Té PAfjpa praver oé Eva 6npeio T
700 &3Gpovg. Na Bpebel f| dndotaon 108 onueiov I' dné thHv xataxdpupo mobH
nepvdel dnd t6 onpeto A kai ) tuydmnte mod Exer 16 PAfipa, Stav @rdvel
ot6 Edagos. g = 10 m/sec?.

30. "Ané Eva onpeio O 108 dpiLdvriov Edagpoug piyvoupe Eva odua TAGyLa
npdg Th Tave pé &pyikh ToxOTNTa v, = 50 m/sec. Na Bpebet moon mpéner
vé elvar 7| yovie Bolfig, dote 16 PeAnvexés va slvar Too pé s = 125m.
g = 10 m/sec?.

31. "An6 Eva onpeio O tob dpriévriov Edapoug Extokedetar PAfjpna pé dp-
Aikf taxdtnre v, Na Bpebel nbéon mpéner va elvar | yovia BoAfic ¢, yia
v6 gthoel t6 PAfijpa of Eva onueio M 1ol kataxdpvpov Emimédov xOy,
6tav ol ovvistaypéves ol onueiov M elval x = o xal y = B. ©& Aafoupe
EQ Q= Z.

32. Z16 onpeio O tob dpilbvTiov E8dgoug drapyer Eva dvriasporopixkd
nopoBoro. It yxpovikf] otiypn t = 0 Eva depomddvo, kivodpevo pé ota-
Bepn Tayvtnte v xai of otabepd Oyog h, Ppioketar mave otiv kKotaks-
pupo Oy. TAv 8i1a gpovikh otiyp t = 0 6 mupoBoro pixver Eva BAfjua
pé apykf Tayxitnta v, mod 1 SievBuvot] Tov oynuatilel yovia o pé TV
katakdpopo Oy. Na Ppebsi: a) méon npéner va elvar f| yovia a, yia va
ovvavtijost 16 PAfjpe 16 depomhavo, kai P) moiés ypovikés otiyués 04
yiver adt 1 oovvavinon. (BAfjpe kxoi deporAavo xivobvielr 016 1810 xa-
Takopuo émimedo).

KivoUueva fduc?ﬁpaw avagpopdg

14, )Kivoupevo oloTnpa avagopdc

“Otav &Eetalovpe 14 @aivépeva tfig xivioewg, Bewpolue 811 & mapa-
mpnthg elvar dxivnrog, dnhadn cvvdéetar pé 16 dxivyro odornua dwagpo-
eds. TuviBog dg dxivnro cbotnue &vapopic maipvovpe T I'ff mob )
Bewpolpe dkivnen. L& moAléc Spwc nepintdoeig 6 nepatnpnis Ppioketa
péoa of xwoduevo olornua drapopds xoi O Tdiog petéxer otfv xivnon,
n.y. 6ravPpioketar péoe of dxApaTa; of davelkvotiipeg k.G. “OAn ) {on
pag ti {obpe péoa of Eva obotnpa dvapopic mod TEPLOTPEPETOL YOP® Gnd
GEova (neprotpoon tiig I'fic). O &Eetdoovpe mowd énidpacn Exel otd pot-
vopeve mob tapatnpobue | uerapopixt] xlynan Tod ovorijuares dvapopds.
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15. |Z0oTnpa dvagopac pé UdUYypappn dpaln kivnon
i |
"Ag bmoBicovpe dTi Eva Sympe, mod xwveltar edBOYpappe kai Spord
(v = oteb.) Tave of dpiiovTio Eninedo (oy. 24), Exer adragavi ToxdpaTe
dote ol mapatnpnrég, mov elvar péca otd dynua, Sév pmopoliv v ava-

epBolv otd chpate mod Ppioxoviar EEw and 16 ﬁxnpa "Eva vijpa’ tig
$1a0ung, mod Bpioketal péoa 616 Sxnpa, elvar kataképogo, yiati otd cq)m-

816 tov E&vepyolv d0o évtifeteg EEwtepikég Suvaperg, 16 Papog B oD
cpoptdiov kai 1 taon T o0 vinatog. Té coaipidio kiveltar pé v Tayv-

mra v mob Exer 6 Synua xoi kopid EEetepich Suvapn 8év &vepyel ‘616
cpuipidio, N Omoia

-

0a propolos vd pe-
tafdler v TayxdTn-
Td tov. “Av ol napa-
tpmtéc, 'mov  elvar
" péoca ot Synua, EEe-
TACOVV TELPUPATIKGE
v EheblBepn mTd-
n LS TR ontdv copdrav, 06
Zyx. 24. Zootnua dvagopdc pé edBOypapun Spodf xivnom. Spoﬁv &t EAetbepn
TThen thv copdtov
néoa _o1d xivobpeva 3y KohovBel dxpifidg tolg i8iove vépove, OO
icxuouv yié v ék_ﬁlﬁg@ﬂmﬁ‘ﬂ v copdtov péoo -oT6_dkivnto Epya-
oTHPLO pac. “Qore ol véuo: Tfig él.eveep'ng TTOCENG TV COUATOV lcrxvomr
a,usraﬂlnroe L4 T fvro Epyacth xai y1d 1o mem mol xwveital
cvﬁvygap,ua xal olz_zaﬁ.d UXEEIIW__M_M ['fig. Zt6 1810 ovpné-
paCHE KOTAATYOUME, GV péca otd Spadd xivobpevo Synpe éfetdcovpe
TELPUPATIKG Omol108MmOTE Umyavixd pawdpuevo. “Ané 16 napamivm cuviye-
oL 8T maparnpntéc mob Bpickovrar pioa of Odhapo, x(upig Kapla émikot-
vovia HE 6 EEmtepikd mepifdilov, pé kavéva L AT avixnd melgapa 8v pmo-
pobv vé M@Mu@pu 1 6T sveitar eﬁﬁvygap,ua
xal o) 6,qu.a . OYETIKG pé pé GAdo éxivnro cvotnue Gvagopis,
‘O Einstein anédeige 6t 116 6Aa yevikd 6 Quoikd Qaivopevae ioyoet
W EEfiG yevixr doyrj :
Oi vopor tijg Duoikiig, mob isybovv of Eva dxivnto clotnua dvapopdc
I A, loybovv apetapintor kai of kabe Ghho ohotnpa avagopic B, mod
Kiveitar e000ypappa kai dpalé dg npés 16 ohotnpae A.

ADTO 76 yevikd ovunépacpa elvat Pacikn dpyi Tijs eidunijs Oewolag Tij
O ETIXOTYTAS.
H‘—‘_‘_-—-..
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Auvapn adpdveiac

. “.r Z¢ Eva obpa mob Exel pala m Evepyet Shvaun F 1| 6noie propet va slvan
‘—1 uzlcmp,evn TOAALGY Suwipﬂnv é(pupuoopévmv o’ cwmé 16 obpa. Tote 1
/ :

¢ m GrokTd ém-raxuvcrn v. Ta avoopata F xai 'y Eyouv v i Sied-
vcn koi gopd kol loyber 6 Bepediddng vopog Tiic Avvauikic :

¥ ot 5
‘H &ficwon adth propel va ypaget xai o¢ &Efic :
—— - i,. = i
F—(m-y)=0 ] xai F+(—m-y)=0 (1)
"H popot) 7 &&1ohoeng (1) Bupiler ™ ouwliey angéom‘ag o duva-
—_—
peaw, Gpkel va dextolpe 611 1 nupdcmcn (_ﬁm Y) tpu.vspdwet p.w. Suvapn
s R R A e

tD 1 6moia dvopdletar divauny ddpdvetac. “Qore :

Advapn adpaverag Y 6vou6.§etat 1| 80vapn, Tiv onoia mapiotaver 16
dvoope —m ? ‘H dbvapn adpaveiag Exer 1:1'|v e dredBovon pé i

aredBuven toll aviopatog tiig %nltuxuvcgpg 7, @i popa dGvtibetn
p?'mﬁ\mﬁ-ﬁ:kuam; s émrtaydvecog kai pétpo igo pé 16 ywvo-
pevo tijg palag (m) éni v Emrayvven (y).

dbvaun adpaverag O =m _; IE

“Otav dowmdv Eva odpo Exer pale m kol pé iy énidpaon EEwtepikiic

Suvapeang F xwetra pé émrdyvvon ?, tote loyber 1| dxohovdn doyrf tod
d’Alembert :

- — o W
“H EEorepixi) Sovapn F mod évepyel of Eva odpa Kai 1) Sovapn adpaveag

—m -Ty’&m}mlnﬁv of kabe oTiypi obotnpa Suvapewv, mod Exovy cuwi-
otapivy fon pé pndév,

—

apyn tod d’ Alembert F—m- ?= 0 @

‘H &Eiocwon (2) nsplhuuﬁgva dleg tic dvvarée mmtmég xaraordoes &vog

odparos. Tatl, dv erm( Y =0, téte elvar xu@r )6;)(1 o106 odpa dév
évepyel EEotepikn SOvapn xai 16 odpa fi fp 1 kuveltar e000ypappa
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xai dparé. T abth v mepintoon f ddvapn dpdvelag elvar Ton pé pndév,

® = 0. "H dévaun ddodveias éppavilerar, pdvo Grav Td odua xwveiral pé

S — —
_émrdyvvon. Ol Suvaperg adpavetag pig pondolv va Eppnvedcovpe moALd

QaIVOUEVE TOD TAPUTNPODRE PECT G KIVOUUEVE GUGTIHGTE Avogopac.

*H 2poavion duvapeav ddpaverag.’And tov dpiopo tiig Sduvapeang adpa-
velag pmopet va Bewpnfel S 1y dOvapn ddpaveiag elvan wd Evvola ywpic
guoik? Omdotacn. Mepikég Spog dmiég napatnpfioelg propolv va uig
deifovv TV Eugdvion Ty duvipewv ddpavelag. Eépovue 8t pé tov Spo
diwauny Evvoobpe Eva guoikd péyeog, mov 6 avrihoppavopaote, kabopile-
ot kol pecpiétal udvo dmd Td dmoreiéopara mob EMGEPEL. Of duvéperg adpa-
vewag Emoépouv td 18o dnoteléopata o Empépovy Kai ol dAheg duvaperc.
“Etot, 6tav 16 abtokivito Eektvast amdtopa, 6 émpding, mod xafetor péca
o6 abdrokivnro, tEackel otd micw pépog tob kabicparég tov id dovapn

- m?: 1| 6noia mpokodel ElaoTik TapapdpPST THY ghoatnpiov tol kadi-
opatog (oy. 25). Abth f| Ehaotik tapupdpewcn elval Wi pé THV TOPOPOp-
@womn moh TpokaAel otd Ehatipio Tod

X Q=-my  xabicporog kai pid cvvnbropévn Sbva-
) ) e N mob Exel popd npog th nicw. Adto

6 mapaderypa deiyvel 6t 7 Shvapn a-

Zy. 25. Na tov émBarn dupaviCetal dpaveiag ® = —my Eppavilerar g
wé avridpaon tfig patac m tod EmiPa-
1 016 va droktioel émtdyuven, dn-
Aadn Gg dvtidpaon tfig pafog m oo vi petafindel 1 tayvTnTd Tng. "Qote
umopobue v mobpe 811 of éxdnldoeis Tic ddodvelas pdc pdlas m ioodvva-
pody ué dmorsiéopara dvvdpeww, Tig dmoleg YU altéd tig dvopdlovpe dv-
vduewz ddpdveras. "Enerdf) Exdnldoeig tig adpaveing Eyoupe, povo Orav
omapyer Emtayuvon (dniadn petaPoAn tiig ToxvINTAC), YU adtd oi dvvd-
uels adodveias Eupavilovrar, udvo Grav wud pdla xweltal pé Emirdyuvor).

i 8Ovapun adpaveiag 3

o

17. ZuoTnpa dvagopac Kivoupevo eUdUypappa pé EmTaxuvon

Zépovpe b1 1 Hoeula fi A xivyon Evog cbpatog elvar oxetun kol ovv-
Séetar mavrote pé Opiopévo oLoTnue dvagoplc, mob adfaipera vd Oewgov-
ue dxbmro. O4 &Eetdoouvpe dVo ouvnbiopéves TMEPINTAOCELS CUCTHHATOV
avagopiic, ol Kivodvtal eddvypauua ué orabegrj Emrdyvvon (y = o100.).
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"'Gxnua KivoUpevo eldlypappa navw oé dpildvrio éninedo.
“Eva bynpe kuwveitar sl’JBuypauua navo of 6piiovrio éninedo pé otalepr

opilovuia Emirdyvvan vy (cx 26). “Evag dxlvyrog nros _nepotnpntic otéketal
o106 Edagog (dkivnto clotnua avagopic) kai pmopei vé mapotnpel 8,11
cupPaivel pEca 616 anpammpumbﬁmg slval axivntog péca
otd éxnuu, onAadn ,ue-rsxu otV Kivion o éxnpatoﬁ, mol avtdg 6 mapa-

VA

Zx. 26. Zootnua dvapopic kivolpevo eb@bypappa pé otafepn opifovuia Emitayuven.

'Amo v 6poen Tob dyfpatoc elvar KPEPaOUEVT PE VARG HIG peTald-
Ak opaipa Z, mod Exer pdle m kai Bapoc B = mg. Té t6v dxivyro o6
Edugog maport N 16 Synpa koi § ceaipa Exovv ‘ﬁml-
tayvven ag npég 6 Edagog. I’ abtf thv mepintwon 16 meipopa Seiyver
811 16 vijpa oxnuatiler ua otalep] ywvia 0 pé thv xataxépugo (oy. 26a).
I'a toév dxbmro nagamgqm ot opuipa évepyoﬁv uévo 600 é&,mtspmég

duvdapeig, 16 ﬁagog Biico tfic opaipag xai ) rday T tob vnuatog IMé va xiveito

Spwg 1 ctpuipa pé crmeepn 6p1§6v-nu émrdxuvcm y, MPETEL V. évepysi

ot aqaaipa pa ctnBapn éplﬁovnu Suvupm F, mob Exel < (popd Fug émm-

S — ——
xvm n F elvar cmvw‘muévn BV Buvd].u-:mv B xai T xai
YU abto 16 vijpe éktpénetar Gnd Thv xa’mxéputﬁm oyMEetiCer pé adt
yovia 8, 1| dnoile EEaptital amd Thv Emrdyuven. "Qote 16 6V dxivnro
rapatnpnti N opalpa xweirar cOppove pé t Gepehiddn iticnon

- > —

F=m.y kai 1 d0vapun F elvar F =_§+_'f'

‘O maparnontijc mod peréyer otV kivnon tob dxfpartog r:aggtnpet 6t
| opalpa icopgomet ptopévn BEon G mpdg 16 Synpa xai 61i 6 vijpa
OYNHATICET orabepy] yawia 0 pé thv xataképugo (oy. 26B). Adcds 6 mapa-
™mpntic, Yid vé Eppnveloel T oyt looggomia Tiic opalpas dg ®pdg T
t'SiITpa, TPEMEL V& OEXTET OTL oTh ogaipa Evepyobv ol £Efic tpelc Suvd-

e
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peig : 6 Bdpog B tfic ogaipag, N rdoy T o0 vijpatog xai ﬁ Svaun adod-

_veas D. mmwmauévn fon pé pndév, Gpa

il lcuﬁsutti elvan &vriBstn RE TR cm\no"muévn Tiv ovo dAlov Suvdpsmv xai

énouévmg ﬁ Envapn &Spdvamg ) elvar dwiﬁe-m pé 11 N KE T ouvvietapévy F v

EALON JUARR VY
Suvdpsmv B xai T 81]7»&81‘] slvan F+®=0. "Qote 114 tév mapornpnri,
mob pETEXEL oTAV Kivhom, 1’] ayeTin] laoggonfa nia vijc ogaigas g npog 6

Gxnuu é&ampaku‘;a'rm, 'ym-c{ ot xﬁea CTIYPA 1 o-uvwmuévn F Thv EEatept-

kv Suvapeov | (B xai T) xai 1| SOvaun &Spdvam; @ dnotelolv ocloTnuo
SUvduswv mob Exel ovviotapévn lon pé undév, dnradh loyver 1| &Eiowon

F—m'y =0. Td t6v mopatnpnti, nod elvar péoa otd Sxnue, 1| Svvaun
Gdpaverag Exer ta e yopoxtnpiotikd mod Eyovv xai ol EAAE dvvdpeic.

“Etot, Gv & 10 G autog dqmcrm V@ TECET i:leuﬁspu Eva odpd, adtod
8év mEQTEL KATAKOPLOA, GAAG Siayphoer pd GAAY Tpoxid. "Av t6 Symue

Tipepet, ﬂ Kiveitar dpodd (y = 0), tote 7 Suvo,;m d&pdvetug elvar Ton pé

pndév (CD = 0) xai 10 vijpo elvar xumlcéputpo
\b—_—_.—__—_w
Euunépdcuu Kai oi 800 napu'mpntég Slu.mc'rd)vouv 6t xatd v xi-

vnon tob dyxfpatog pé otabepmn émmxuch 'y 0 vﬂya Ektpémetal amd Thv
Kataxopupo, oynuotiler pé aim] HiG muﬁjt_] yovia 0 xai f| opalga ioop-
gomel ok Spiopévn BEan g mpde 16 Sxnpa. Adtd 16 pavopevo b dxivirog
otd Edagog ﬂaputnﬂ_aneusl ooppove pé 16 Bepelddn vopo
TG Avvauixiic, &vd 6 mapatnpnTic Mo ‘petéyer otV kivnon 16 Epunvelel
obugpove pé 16 vopo i Zrarmis yia v icoppornia Tp1dV duvapeov, To-

padexdpevog &t 1 tpitn dbvapn elvar ) ddvaun édpdverac ®. Kai ol dvo

tpomor épunveiag elval gzuqm% S{UG%OSKEG Mnxu\nxﬁg

A |\ 8] AvelxuoThpag KivoUpevog pé otadepr) émTayuvon. Zthv dpoot

_ avehkvotipa, mob Kiveitar katakdpuow, elval otepeopévo Suvapdpue-
(/0 Tpo, &mé 6 dmolo kpépetar pa opuipe mov Exer Papoc B = mg (oy. 27).
‘Qc BeTikn Qopd ThV mmképumumg@_ Bewpole

T popd @cﬁﬁag Kiveltar pé émrayvvon

nov Exel otalepd pétpo v. "Otav 6 dvedkbotipag fipeuel o6 Edagog (y = 0),

6 éxivnrog TapuTnpmnTic, Mﬁﬁg xai & mapatnpnThc,

no¥ elvon péoa o1év dvedkvotipae, Stamotdvovy 811 oTh ceaipn dvepyodv

80o duvdpeig, 6 Pdpoc ﬁrﬁg oopaipag xai | zdoy T 100 £hatnpiov, oi dmofeg

e T il

f
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Eyovv cuvictapévn Ton pé undév. Tote 16 duvapdperpo Seixver 6 mpaypa-
Tixd fdgos-B 1fjc opaipac.

-~ Td oy dxlwro otd é‘&aqpag nagarngnm 6 &velxuutnpag xai 1) cpaipo
Eyxouv miwo'ce v Bl Km:mcépnqm émtdxuvan 7 oxetika pé t6 Edagog
xcu éno_uévmg f] crcpa{pa Kiveiton pé v énidpacn pidc xu.-ruxépuq)ng Suvft-

I’ abto tov rnopatnpntn ioxoel N dhyePpikn ééicmcn

'F=m—-y fi B—T=m-y xai m-g—T=m-v

B QGQUNN G e BE0E Burn bk TR SRl
"And v tehevtaio dEicwon Ppiokovpe i of kGbe oTiyun f| taon T
to0 &hatnpiov elvar:

T=m@g-—7 | ay

o<
I

A=)
>

8y

- O

ly

Zx. 27. Kataxopopn xivnon dvelxvotfipa pé otabepn Emtdxuvvon.

‘H éEiowon (1) deixver 61 16 pawouerixd Pdgoc T tiig couipug péoo
ooV KIVOULEVO GVEAKDOTpG BE0pTATAL Ao TV Emttdyuven T Kivioens.
Od &Letdoovpe Tig Evdeifeig tol duvapopétpov, dnAadf 16 QaivouEVIKO
Bépog T tfig opaipag, cppmva pé v EEicwon (1) katd tig didgopeg phoerg
tfig Kivijoewg tol dvelkvoTtipa.

1. *Avodog. Tote elvar y <0*  dpa 1
TemES(—y)=me+7) «i T>B"

2. Kivqgon dualsj. Tote elvar y =0 -~ dpa '
T=m@E—0=m-g xai T=B
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3. KdBodog. Tote elvar v > 0 Gpa
T=m@E=7 kai T<B

4. Kdfodog pé émirdywwon v = g. Tote elvar
T=m(g—g) tipa T =0

T6 gawvopevikd Bapog sivar ioo ué undév. "Emerdn 6 avelxvotiipog kai
7l opoipe méprovv EhebBepx, yU adtd 1 ogaipa 8év Exer goivopevikd
Béapoc. "Av tote Eva odpa doedel EhevBepo péoca otoév dvelkvorfpa adtd
0f Bd méoer oyetikd pé 6 Bdlapo tod dvelkvotfpao, yiati 6 Bdhopog xui
bou ohpata Bpiokovrar péoa o’ abrov néprovy EhetBepa pé Emtayovon g.
T6 obpa, mob aeébnke EredBepo, Sratnpeitar petéwpo péoa otd Odlapo
ady vd Eyaoce Td Pdpoc Tov.

*And 164 mapandve cvvdyetar &t té Suvapdupetpo Seixver of xdbe
oTiypt| 16 pawouevixd fdgos T i ogaipug, mod dvriotoigel of md gawo-
pevirr] Emrdyvven Papdrnras :

g=g+v

& év rapatTnonTy Mov uetéyet oTipy xivyon N ouipa ndvtote fosuel
oxetik pé 16 Bdlopo. Adtég 6 moupatnpntig Epunveder thv igoggonia
Tijc opaipas obpgwva pé toug vOpovs Tiig Ztatikiic, dniadn déxetar Sti
of duvdpeig mob Epappdlovtal oth opaipa Eyovy ovvieTauérn ion ué undév.
@4 &Eeraoovpe tig &vleifeig Tob Suvapopétpov mol PAéner adtéc & mapa-
mpnTig Katd Tig didpopeg pacelg Tiig Kivijoewg ol dvelkvothpa.

1. *Avodog. Bréner 61 elvar T > B, dpoa loyder 1j ovvbijxy icopponiag:

B+®—T=0 " # T=B+®=m-g+m-y
xai T=m(Eg+7)

‘H tehevtaio Eiowon elvar 6o pé v éEicwon nob Ppioker o’ adtf
v mepintwon kai 6 dkivntog mapatnpntic.

2. Kivnon dualij. Tote elvan T=R .

3. Kdfodog. “O napatnpntic Préner 8u elvan T < B, Gpa ioydel 1 cov-
0nkn icoppomiag :

B—(T+®) =0 Ll T='B—® Kai =m(g—y)

‘H éEiowon elvat 81e pé éxeivn mol Ppioker kai 6 dkivnrog mapa-
™penThc.
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4. Kdfodog pé émirdyvven y = g. Tote elvar T = 0, GAAG 6 mapotnpn-
tfig PAéner 8t f oeaipa, dv kai dév Exer Papog, EEaxolovBel va loop-
ponel of dpiopévn Béon oyxerikd pé 16 Bdhapo. X adtf thv mepintoon
loyver 1| ouvbikn ioopponiag ® = B. TN t6v mapotnpnth péoa otd Od-
Aapo émxpatobv tote ovldijxec éAdelpemc fapdrnrag.

Y- Lupnépaocpa. "Ano 14 napandvo dvo tapadeiypate yiverar gavepod
311 1) Svvaun adpdverag 3 gppaviletar poévo otév napatnpnth nod Ppioketar
péoa otd Kivodpevo ocbotnua dvagopds mod xiveitar pé émitdyvvon ? MéE

T dOvapun dSpdvang 6 mapatnpntic abtdg Epunveder T oyerwe ioog-
pomia tfig oguipag dg mpdg T6 Kivodpevo chotnua avagopis. Topgwva pé

tobg vépoug tiig Zratikiig 1 dOvapn ddpaveiag @ iooppomnel of kdbe otiypn

T ovrioTauévy F tov tEmrepikdy duvdpeny ol Evepyolv nave oth coaipa.

*And 10 moparndve nepadeiypata cuvayetm éniong 10 cupnépacpa 611,
v 16 obotnua dvogopdc (Sxnpa, Bdhopoc dvelkvortfpa) xweitar dpalid
(y = 0), 6 mapatnpnric Exel v Evtbneon d11 16 clotnpa dvagopis Tov
elvar dxivnro. "Av Opog 6 mapatnpntig dwamotdoer én o166 cvoThpa
avagopic tov Eppaviovtar duvapeig adpavelag, T6TE cupmnepaiver &t 1o
cOGTNHE TOV sveitar ué émrdyvvon, mob pmopel va thv dmoloyicer amd
] dOvaun &dpavelwag ® = m-y. "Qote :

“Orav 8év Exovpe dxivnro cbotnpa dvagopis, civar adbvato va dHmo-
hoyicovpe tiv taxitnta pé tiv émoia Kiveitor 16 clotnua avagopas
pag. Mmropobpe povo va Swamordoovpe i) petafori) mod mabaiver 1
taydtntd pog, dnladf propolpe va Swumetdoovpe TRV Emtdyuven
tiig Kivfioeds pag.

18. MeTpnTéc émTaxivoeEwe

“Otav &va clhotnpe dvagopic Ki-
veitor pé émtdxuucn_:{’, TOTE EVog o
patnpnig, mod petéyel otiv kivnon,
Siamotdver 611 EppaviCovrar dvvaues
adpdvetas, mob Exouvv TN SrevBuvon Tig
Emtaybvoewg, popa avtifetn pé 11 @o RO T
p tfig Emraydvoeng kai pETPO KaTA G £y, 28. Metpnric dpiloviiay Enita-
nolvtn Tipf oo pé @ = my. AOVoEDVY.
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.

Zy. 29. Metpntig katakOpLpmv Enitaxivoemy.

“Eror adtég & mupotnpntig and tic Suvdperc @dpavelag propel vé mpoo-
Sropioer t Siebbuvon, 1 gopd kai 16 pétpo tiig émroyivoewg. ' abth
v dpxfi ompifetar | Aerrovpyia T@V ueronTaw émtaydvoews. (oy. 28,
29).

19. ZTpeg@bpevo cloTnpa avagopdc

“Otav Eva DMkd onpeio pé pala m Extelel xaumvidyoapun xlvnan,
T0te 16 DAk6 omuelo Exer mhvrote Emrdyvvon Ty", nob dvaldetol otfv &mi-
TpoYIe Emrayvvon :;e Kai v kevrpopoddro Emitdyuvon _71 (§ 3). "Emopévac,
v Evag mapatnpntig Ppiokerar péoo of cuotnue avaeopdc, mod &ktelel
KapmuAOYpappun xivion, téte 1 abté TéV mapatnpnTh énpavitovrar do-
vduews adpdverag. Tétolo my. obotnua dvapopdc elvat Yé tobg EmPdreg
Eve Aeogopeio mod Siatpéyer wd otpogi Tob dpopov.

Ztfv kukhikn] dpadn kivnon 7 émtpoyia émtdyvvon 17; elvar Ton pé
pnoév (;; = 0) xai 71’ abté 16 pétpo v i TaybTag Srotnpeital otabepo.
Ztiv xvkMkn Spadf kivnon Ohikol onpeiov brdpyer povo KEVTPOROAOG
Emrdyuvon ';; nod 16 pétpo g Yx Sratnpeitar otabepd xai foo pé :
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a. LuoTnua dvagopdc ol ékTeAei kukhikh) dpahf kivnon. Mia
ukpf ogaipa X, nod 1 Bewpobue dg bAkd onpeio pé pala m, elvar depévn
ot Evo vijpe xai dwoypagper maveo of Opilovrio éminedo kukAik1 Tpoyld
akrtivag R pé otabepn yoviakn taxbrnre o (ox. 30). Zé kdbe oniypn mave
oté6 DAko onueio épappolovrar povo dvo EEwtepikég duvdpels, td fdgog
B 00 hikob onpeiov kai 7 téan_f tol vApatog.

G ©dv dxivnro ovd Edapos maparnenzii | kukhikf kivnon tob HAkoD
onpeiov dpeihetar othv dpildvria kevrpopdro SOvaun F=m -?K, 1| omoia
elvar cuvictapévn v EEnTepLcdy Sch’zpemv_ﬁ xai T xai Eyel pétpo oo ME ©

KEVIPOUOAOG dUvaun F=m.w? R

Ta oy magarnenty) motd petéyer oviy xivnon, dnkadin mod cuvbietar ué
6 KivoOpevo oot dvagopis, T DAMKS onpeio I Ppioketal o oyerixy
icoppomia ®¢ mpog udtd 16 cHOTNHE
avagopiic. T6 DAikd onueio £ loop-
gomel MAVO GTAV KUKAIKT TpoxLd Tov,
ywoti of kdBe oTiyun 1| cuvicTapévn

F av tEotepikdy duvapewv kai 1

ddvaun d&gdwe;agi}) arotelolv coTN-
po duvapewv tol Exel cuvicTapévnion

HE undév, dniadn slvar F—m _'; =0.
"Qote 1’ adté 1oV maputnpnth 1
oyxetikn iloopponia tol bAkol onpeion

dpeidetar ot dbvaun adpavelag 6,
mov elvar dvrlfern pé v keVIpopdho 3y 30. Etonue dvapopic wOU EKTEAED
dovaun F, dvopdtetat guydxevton 89- BRSPS e

vaun ddodverag xui kat’ @roivtn Tpf 6 pérpo g eivar :

Quyokevipn dvapn adpdavelag ®=m- -0 R

L]

B. ZTpegdPevOg Bloxog. “Otav Pprokdpacte pca o€ GTPEQOUEVO OV~
oTnua avogopdsg, TOTE yLd Vi EpUNVELCOVPE OPLGPEVE UNYAVIKA QUIVOPEVE
elpoote Omoyxpempévor va AaPoupe Omoyn ) ddwaun ddpdvetas. Oh EEeTd-
coupe Eva Eviiagépov mopddetypo. Oswpobpe Stt Evag mopotnpnTng sivol
dxivnrog o1 kévrpo O évég opitdvrion diokov, mod otiv apyn Tpepel
(ox. 31). Etnv neprpépera elvar otepempévog Evag otoyog of oyfipa t6Eov.
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“Orav 6 biokog fipeust, 6 mapatnpnig ékrokevel dpilovria d opaipa pé

apyikn taxbTnro v. TpiBég 8év Omapyovv. "H ogaipa éxtedel edlbyoauun
oualsj xivnon kai otf Sidpkeia Tob ypdvou t Sratpéyel tiv dktive OA = R
7ol diokov kai gravel 616 onpeio A tob otdyxov . Tote ioyier 1| EEicwon :

R=v-t

“Ectw 8716 diokog aroéperar pué avalbepr] yomiars| taydryra o yopw and
xotaxopupo dEova, mod tepvast and 16 kévrpo O 10D dickov. ‘O mapatnpn-
¢ &éktoevel mal T ogaipa pé
v e dpiloviia 'rux\'J'm'rahJ kai
Kotd v Be Sievbuvon OA. O
napatnpntig PAéner 611 ) cpaipa
Soypaget xauniin rpoyd OB xai
ptaver ot6 onueio B tob otdyov.
‘0O mopatnpnhg, nid va iEnynost
abvtn v kivnon tfic opaipag, 8é-
yeton 6L ot Sidpkeln Tiig Kvi-
oewg évepyel mavo ot opaipa ued

dvvaun F nob éxtpéner T coaipa
and tiv ebBOypapun tpoxid Tmg.
Al 1) dovaun F ovopdleral dv-
vaun Coriolis xai elvar SOvaun
adpaveiag.

Zyx. 31. 'H ogaipa @taver oté onueio B
xai Oy oo A.

T'é tov axivnro oto Edugog mapatnpnti 1| ouipa Ektedel ebBOYpaupun
opadn kivnon xatd piikog pdg otpeeouevng dxtivag Tob diokov.

“Yroloyiopds tijg dvvapewg Coriolis. "H dOvapn Coriolis F elvar xd-
fetn o1 SievBuvon tig TayLTnTog  Kai ooV GEova mepiotpogiic, dpa

glvar kdbetn otn SievBuvon 1ob dvoopatog T yoviekfig taxbnTag ®.
Bptxape nopandvo v ééicwon R = v - t. "Otav 6 diokog oTpépetal, 101
ot didpkela Tob xpovov t Evo onueio tfig meprpéperag tod diokov, Kivov-
Hevo pé ypappki toydtnte oR, Sieypaper t6Eo mod dvrioTtolyel ot yovia
Kot tnv omoia otpapnke 6 diokog o1 didpkeio tob xpovou t. To pfjkog

ol t6&ov AB elvar
A—l§=mR-t=w-(ut)-t Kol AB=o0-v-t? (1)

‘H 80vapn Coriolis F siver ot pale m tiig opaipag i:m-rdxuvc'q_*; Kai
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loyver 1 éEiowon —l; ="M T; I ddpkera tob xpdvov t N d0vaun ano-
kadel peratomon tfic ogaipag lom pé :

AB=—py.t® @

*And tig éErodoeig (1) xai (2) Bpiokovpe 61 1 Emrayuvon Exer pétpo
v = 2w - v. "Apa 1} 8Ovapn Coriolis £xer pétpo :

&ovapn Coriolis F=2m - o-v 3

It6 mopandve mopiderype Oeswpioape 611 7 oguipa eebyer and Eva
onueio O 7ol dEova meproTpoefic xai Ot kiveitar kdbeta otov GEova
neprotpopfic. "Onorodfinote Spwg elvar 16 onpeio dvaywphoens tod chpa-
to¢ kol dmowudfmote elvar 1 drebBuvon tfic Kiviioceds Tov ndvrote &vepyel
nive ot odpe A dovapn Coriolis ) Omoia éxtpémer 16 odpo and ThHv

eLBOYpapun Tpoxid tov. “Av 1} dievBuvon tfig TaxvINTUg v tob CONATOG
oynpatifer yovia ¢ pé tov GEova mepioTpoefic, Tote 16 pétpo 1fig Suvipeng
Coriolis Bpioketar and thv é€icwon (3), dv o adti Bdlovpe ™ cvvicthOoo
i TaybtnTag mov elvar kabetn o1év dEova meprioTpoefic, dnhadry dv dvri
v Balovpe vg = v -Mu @. "Apa yevikd 1| d0vaun Coriolis diverar and v
ttiowon :

Sovapn Coriolis F=2m-v-o-nue

20. 'H I'n @c oTpe@opevo cloTnpa avagopac

Zuvinbwg, Grav égetdlovpe tMv kxivnon tdv copdtov, Seyopeote Oti
N I'fj elvar Eva dxivnro obotnue dvagopic. "AALG & mhavitng pag mepi-
otpépetol YOpw amd tov dfovd Tov pé yoviexh taxLtnTe © Koi Emopévacg
ot 6An 1 {on pog Pprokdpacte péoa of Eva arpepducvo aloTnua dvapopdc.
“Etol of dpropéva yiwve pnyxovikd govopeve pic Epgavitetar | dedon taw
dvvduewv Gdodveiag, dniadf Epgavifovrar 1 guydkevrpn SOvaun adpdvelag
kai 1 80vaun Coriolis.

Ztpogi tob Emnédov aiwphioemg tob Ekkpepolc. Z& Evav 6piidvrio dicko,
mol pmopel vi otpégetar yOpw amd koutukdpuvgo dEova, Ppioketar Eva Ek-
Kpepéc mol To vijpa tov elval otepempévo o16 onueio anod 16 6moio mep-
vael 6 GEovag mepiotpofic tob Siokov (o%.32,33).T6 ékxpepéc pmopel
vé alopeitor nvo of Onorodfmote Kataxopugo Emimedo, mol mepvael Ao
10 onpeio otnpifewg ol vipatoc. Té Exkpepés aimpeitar EEmitiag tod
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Bapovg tfic ogaipag, dniadh piig ko-
Taképueng duvapews. “Etor otd éx-
Kkpepég dév Evepyel kopd dovaun kd-
feta o106 éninedo alopnoeng kai Ero-
pévag, 6tav 6 diokog otpépetar, 10
éninedo aiwpfoeng 1ol &kkpepolc 64

uerafddderar.
" Ag pavtactobue Eva téTo10 EKKpe-
Iy. 32. Zy. 33 pég miver and 6 Bopelo moho. Méoca
Té éninedo aimphoewé tob ot ma aotpiky Apépa f Ti otpéee-

&xxpepiol Satnpetrar owwlepd. Tol Katd yovie 27 rad kai katd eopd

avtiBetn pé 1M Qopad tiic Kivioewg 1@V deiktdv 10U poroyiod. Tote kKamd
duvapn dév avaykaler 16 &ninedo aclwpfoswc tob éxkpepolic vd mopoxo-
LovOnoel v mepiotpoet| tiig I'fic. "AALG 6 maputnpnig mol Ppioketar
mave ot I'f), PAéner 611 16 Eninedo alwphoewng ol éxkpepols oroéperar
Katd ™ Qopad T KIVAcEwg T@V de1kTdv Tol poloyiol, dniadn Prémer GT1
fl opaipa of xabe petaPuon kai EmioTpogn e Exroémerar mpds Td debid.
AUt 1 éxtponn Tfig oeuipag Ogsiletar ot dOvaun Coriolis kui mapatn-
peitar of OAa T yewypu@ika mAdtn. [evikd dmodeiyvetar 67T :

Lt yeoypagikb mhdtog ¢ t6 Eminedo aiwpfiocag tob Exkkpepodc péoa
of 24 dpeg orpégeton katd yovia p mod slvan Ton pé :

B=1360°-nue

Z16v mdho (¢ = 90°% ot Sudpkera g fuépag 16 Eninedo alwpfioeng
tob ékkpepols orpépetar katd 3607, &vd otdv ionpuepvo (9 = 0% f yovia
o1po@iic abtol ol émnédov elvar Ton pé pndév. “O Foucault, otnpilopevog
610 mapandve Quivopevo, anédeile ué 16 Ekkpepés Ty meprotoopy Tiig I'iig
vopo dnd tov GEova g (Exxpeués Tod Foucault).

NMPOBAHMATA

33. Z16 naropa Evog avelkvotipo Ppioketar Eve kifdTtio mob Exet Pa-
pog B = 200 N. Na Ppebet noon Sbvaun éEackel 16 odue o106 nhtope tod
dvelkvotipa : o) Gtav & dvelkvotfpog dveBaiver pé Emitayvvon v = 1
mfsec?, B) Stav 6 dvedxvotipag kotePaiver pé Emrdyuvon v = 1 m/sec?,
kai y) 6tav & dvehkvotfpog katePaiver pé EmPpdduvon vy = 2 m/sect.
g = 10 m/sec?.
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34. Z16 natopa Evog Payoviod Ppioketat kifdtio mod Exel palo m=100
kgr. ‘O ocvvteheotic tpiffic dlobnoews Tob kifwrtiov elvar n = 0,2. Té
Payovi apyiler va xiveitar mave of Opiloveio &minedo pé Emtdyuvon v.
ITéoo npénel va yiver 16 pétpo Tiig Emtayivoeng v, y1b va dpyloel 16 kifd-
710 vd yAotpael mave ot6 mhtopa ol Payoviol ; g = 10 m/sec?.

35. Méoo of dxivnto dvelkvotipo Bpioketal H8papyvpikéd Papbpstpo,
nob deiyxver 6m f| drpoocpaipikf wieon elvar p, = 76 cm Hg. ‘O avelku-
otipag Gpyiler va dvepaiver pé Emrdyuvon v, = 1 m/sec?, Eneita kiveita
Spard xai téhog wiveltar pé émiPpdduvon mod Exer dméiuvtn Tpn v, = 2
m/sec?. Ti nieon deixver 16 Papoduetpo xatd tig Tpeig pdosig tfic Kivicews
tol Gvelkvotipa ; g = 10 m/sec?

36. “Eva adtokivnro kiveitar mive of dpifdvrio Spdpo pé otabepn Ta-
x0Tt v = 20 m/sec. I'd vd otopatioel dpyiler va ppevdper kai 161e Eva
vijuo tfig ot@Bune, mob kpépetar and thv dpogn tob adrokiviTov, YEpvel
nmpdg TG Eumpodg katd pid yovie ¢, yid tv omoia elvar £p ¢ = 0,2.
“Erneita and méco yxpdvo 04 otopatiost 16 adrokivnto ;

37. "Eva oneipoeidég Edarfpro Exel dofpavrn pala kai pfikog 1=0,25 m.
‘H otabepn 1o latnpiov glvar k = 200 N/m. To éAatipio elvar otepew-
pévo otfv dpoen Aewmgopeiov kai amnd tiv dxpn Tob Elatnpiov kpépeTar
petadAikn ogaipa mod Exer Papog F = 0,5 N. To6 Aswopopeio kiveitar pé
otafepn Opilovria Emitayvvon mobd Exel pétpo y xai 1ote 16 Ehatiplo oxn-
patifer yovia o = 15° pé tiv katakdpugo. Ioon elvar 1 Emtayovon kai
ndéco elvar toTe TO pijxog Tob Edatmpiov ;
g = 10 m/sec? €0 15° =~ 0,27. ouv 15° =~ 0,96.

38. "Evag yvdAiivog cwlfivag ABT'A né otaBepn) didpetpo Exer oxfipe
1I (&varodoyvpriopévou IT) kai elvar dvouytdeg otig 8o dkpeg tov. Méoa
o016 cwlfive dndpyetl Eva Dypd kaf ol EhevBepeg Emodveirég Tov Ppiokovrar
o16 1810 dpiGdvrio Eninedo OO, T6 dpiiovrio Tufijpe BIT tob colfva Exer
pfikog I = 20 cm. ‘H Sidtatn adth tonobereital otd dpiloévrio mdtopa ad-
Tokivijzov £tot, Bote t6 e0BOypappo tufipa BT véa elvar mapdAinio pé
dievBuvon 1fig KivAcewg tod adtokiviitov. “Otav 6 adrokivnto Kiveitot
pé dpitoveia Emrdyuven y = 0,5 g fi Emppdaduven ¥ = 0,5 g, téte 1j o1dbun
7ol Dypol péco 16 cwrfva AB dvrictoiye dvePaivel katd h i xatefaiver
katd h. NG droloyiotel adefy 1) petafolrn tfic otdbung h.

39, "An6 thv dpoot) vog Aewgopeiov mod kiveitar pué taydrnta v = 20
m/sec nave of dpifovtio &minedo, kpéuetar Eva vijpo tiig otdBung. Na
Bpebel 1} yovia mob oxnpatiler 16 vijpo tfig orabung pé tiv xoaraxdpugo,
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Stav 16 Aewgopeio drotpéyel pé v napandve TayxdTNTe Pid oTPoeTh, To
Exel dktiva xopnvddétntag R = 1 km. g = 10 m/sec?.

40. "Evag dxpofdtng, mdve oth patocikAiéta tov, Kiveital mdve oThv
tomtepikt) Emipdvela kdvov, mob Exel THV KopueT| tov otd Edagog kai TOV
G€ova tov katax6pugo. Té Pdpog Tob dkpoPdrn xai tfig pnyaviig Tov elvar
B =900 N xai xweitar pé tayxdtmra v = 10 m/sec ndvo of Spiioévria
Tpoyid dxtivag R = 20 m. Na Bpefei 1 yovia ¢ mod oynpartiler 1 xovikh
gmpdvela pé t6 dpilédvrio Eninedo kai A SOvapn mov &Eackel 6 dxpoPdrng
L€ T pnxavi tov mhve oty kovikh Emeaveia. Of tpifés napakeinovar.
g = 10 m/sec?,

41. Ztqv é¢medvewn tfig Bdlacoag kai of yewypagikd wAdTog @ = 45°
1 émirayvvon tiic Papitnrag Exer pérpo g = 9,811 m/sec?. Aexopocte &t
16 Papog £vog ompatog elvar 1) ouvictapévn tiic ELEewe, mol &Eaokel f| TR,
xai tfig puydkevrpng duvapewng adpaveiag, mov dgeiletar othv nepioTpoPn
tfig I'fic. Oewpobpe 1 I'ff opapik pé dxtiva R = 6370 km. *O ypdvog
pig meprotpopiic Tiic I'fic yipw dnd tov GEova g elvar T = 86 164 sec.
Na Ppebet 1 Tipn 100 g otoév ndho kai otdv ionpepivo. "Av md yovia a
elvar moA¥ pikpm, 16te 0@ mapovue xatd mpoctyyion cuvv o=l

42. "Otav Evag texvnTog Sopueodpog Ppicketar dxivnrog navm o16 Eda-
QOG, CTEPEMVOUHE TNV Opopn Tov péca otd Bdhapo Tt Wda dxpn onelpo-
e1dolic Ehatnpiov kai otfiv GAAN dxpn Tov orepedvoupe pia pata m. Tote
16 Ehatnpro émpunkovetor katd [ = a. “H otobepn tob élatnpiov elvar k.
“Otav 6 dopugdpog Ba kiveltar yopw and 1 -TH méve oty KukMKA Tpoyid
Tov, moomn 0a elvar 1) Empfikuvon 1ol Ehatnpiov ; "Emitdyuven tfig Papd-
rag otd Edagog g, = 10 m/sec?

» - L — L3 I
Epappoyég Tig diaTnproewg Thg Oppig
21 'H oppn UAikoU onpeiou
“Eva DAkd onpeio, mob Exel paba m kai kiveitar pé otabept taydtnto
:Exa épuﬁT: m - v 1o 16 pétpo g elvar ico pé J = m - v,
“Av o106 Dhik6 onpeio Evepynoet £ni ypdvo At pia orabepn ddvapun E

t67€ 1 TayvTnTe To0 OAkoD onpeiov petafdarilerar Kotd A—t; kol ochppova
HE 6 Bepeliddn vopo tfig Avvapikfi ioyler 1 icwon :
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> M gras 4. 2 )

s .
T6 'ywop.svo 1}1 Au :ctppdx‘;al 771 ,usmﬁoln i ogyng Tol DMkob onpeiov

xai 16 ywéuavo F At émpp('d;st Ty wﬂnm] awa,uswg mot d&ytnke TOWAIKO
onusio.
16 cvomua povadov MKS elvar :
povéda dppfic 1 kgr - m/sec'.  povade dOfoeng duvapewg 1 N - sec.
‘H &ticwon (1) @avepdver Ot :
‘H petaPory tiig oppils Dlikod empeiov tlvan fom pé tiy GOnen tiic

Oppr) oTepeold owpatog nou Exel UeTagopikh kivnon. “Otav
pgd odpa Exel uetagopuxrj ximon, tote of xde omypn Sha h

peta To0 chpatog Exovv Ty idia -raxl'rrnmh; kai émopévg 1 dppm
tob orepeol <€lvar :

e}

T +mtmt-)v & | T=

&mov m elvar 7§ dAwrj udla Tov ctepeod.
Anodeiyverar dn :

i 'S i 31 =
‘H éppny Evég DAikoD overipatog elvan Ton pé tiv dppR £vég OKikod
I onpeiov, mod cuprinter pé 16 kévrpo Papovg Tod cvoTipatos Kai Exel
pate m ion pé tiv ohkn pala tob cvorfjpatos.

“Av Aowmdy of kamola ypoviki oTiyn td kévrpo Papouvg 1ol cvotih-

—_
patog &g ToybnTa v, TOTE 1| dour] To¥ PAixod cvoTiuaros elvar :

bpun OAikod cvothpatog T HOQ /(

"Eve oteped odpo Bewpeitor @g ovotnpe dAikdv onueiov. f

22. 'H apxn Thc diaTnphoewe THC Gpunc

T Eva OAixd ctotnpa loyvel fi Eiowon :

F-At=m-K;
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Té6 Au ) elvan at 1 petePod tfig TaxdTnrag Tob kévipov Papouc Tob ovoTi-
patog, , 6mou 0 fswpeitar mryncsvrpmpévq 6An N péla m ol cvethuatoc. “H

GWF v é!‘,cm:apmchv Suvapaa)v écpappb!;s'rat oto kévrpo Papoug
tol cvotiuatoc. i

‘H xivnon ol kévrpov Bépoug Tob cvotipatos mpocdiopilerar ;uwo and

T _gvwioTauén F v efwreguedv dvvduswy mob Evepyolv oté gvornua. “H
Klvﬁmrarm and i éowrepunéc Suvdueis 10D
GUOTNHATOG.

"Av Aowndv 016 bhiké cbotnua Sév Evepyel Koud EEotepikn Shvapun #
1 ouvictapévn 1@V EEwtepikd@y Suvapeov elval ’L'a'q pé undév, dnAadn dv

sIvul_F__—_(_‘{_ t0te Kai | werafoly Tijc douijc m - Av 7ob kévtpov Bdpoug

Tob oum:npa'rog 'va_a?on ys ,ur;ésv ‘Enopéving 16 kévtpo Papovg Tob

(n)crrnu.w:og i ﬁpapzt (u = 0) ﬁ étc-celst sbﬁuypupnq oporf xivnon
(u = otah.). ¥ adti TV nsp{rt'cmcn ﬁ 6g,u1; 00 v}\.ucoﬁ ovotfpatog dia-
Tneeitar arabepr].

“Eva bAkd obotnua Aéyetar povaudvo, Stav dév Emdpd néve Tov xaptd
e.fcursgm'q Ovvaun. Tote loybe 1| EEfig doyrf Tiic datnprjoews Tig 69;:13:;
B Héhkq bpnﬁ éme cveTipatog um';tbv ﬁmnpettm umﬂspﬁ

—_

dpyn Swutnphoens Tig dpufic m- v = otad. .

6rov m elvar 7 dAixr) pudla tob cuethpatoc, mod -n'] Bewpolje cvykevrpo-

uévn oté wévtpo Phpovg tol ovorApatoc Kai u elvar N Taydrnra tob
\‘,ﬂ. Evrpov Bapovg tob cmc-mua-rog

L/\ . 'Eqappoyn Tihc apxic diatnphoewe Thc 6ppnc oTnv kKivnon
ToU nupalAou

Mié mokd cnpavtikf Egapuoyh tiic Swatnpficeng tfic 6pufic Exovpe
otflv kivnon tol mupavdov. “Ag pavtactodue 871 mdve of Aeto dpitdvrio
éninedo unopa’f va xwveital Eva Ehagppd nvpoﬁé?\.o, mov Exel palo my, (ox 34).

Té Bapog B 700 nopoforov kai fy dvridpaon A tob Agiov émmédov Exouv
CuVIOTapEVT F fon pé undév (F = 0). "Qo1e 16 ohotnua fswpeitat ,uovaéw

Té BAfipa Ey, o m, xai Byaiver dnd 0TNTQ V. */ 0. *Ané

v avagreEn 1fig émcpnmmﬂn; UAng mapayovrar péoe oé uucpé A®po moAy
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Ty. 34, "Avaxpovon 10D wupofodiov.

fepud Gépra ot Exouvv Mok peydAn wieon. “Etol and thv nieon t@v depinv
dvantoooovtar peydies dvvdpeic mave otd PAfipe xai ota Ecotepikd tot-
yhpate 700 coAfve Tob mupopoiov. Adtég ol duvapelg elvar Zowregucé
Svvduerc Tob povopivon GUOTHUATOG.

*Avékpoven tol ﬂDpoBél;D.ﬁ’A_ple&ﬁ Opun ol povepévoy cuotiipa-
06 e[vm ion ué undév. “Otav 16 PAijpe Pyaiver Gro T0 mupoPoro pé ta-

__,—___T__———-___i_ —

xu'tn-ra v tote 16 PAfjpe Em&c-mos dppn my - vg. TO noupoforo dmiaboym-

B

pet (dvcixgovorq) ué mxutnm u,,, Hhote coppavae pé thv apyn tig datnpi-
cewg Tiig Oppffs va ioxoer 7| éEicwon :

— — m
m,,-u,,+mﬂ-ug=0 C—-‘UB B

ﬁ_‘__‘;‘_

0Oi 'raxl':-:n'cog_\;: m{—;ﬂ Eyouvv thv 1d1a Sievbuvon, dAAG dw'rws'tn Qopa.
Té mopoPoro kiveitor pé @opd avrifetn pé th @opd tfig xivnoewg o PArf-
RaTOG.

Kivnon ot mopabhov. Ethv dpyi tiig ratnpficewg tfig dppfis otnpile-
TaL % xhmon ot mvpadiov. "Avti yia PAfipa, éxtofevetal owveyds pdla
deplev, mob elvar modd Bépud, Exouv peyddn mieon xai mapdyovrar Gmd
v kabvon évéc kaboiov ditkob. To druitodpevo yid Thiv Kabom 6Evydvo
| drapysr péoa orév mipavko fi maipvetal and thv drpdéceape. “H mieon
v depiov dnpovpyel ueydles duvduers, mob mElovy 16 Eowtepikd ToLX®-

—=

nate tobd mupavhov. Altég oi Suvapeirg Exovv md cuvmorauévy F, mod
Eyel i S1evBuvon i Kivioeng T@v depiov, GAAE @opd dvtiBetn pé
Qopa Tiic kvioswng T@V depiov. “Etor dvantiooetar maveo otdév mbpavko
pid moAlh peyGAn moowotix ddvaun.

Ol nopavdor elvar xwyrioes peyAng loyxbog (xwmrijpes dvridpdoews)
kui Tohg xpnoiLonotobpue yid TV Kivion @V mupadlov Tob HETAPEPOLV
eV ToNg Sopupdpous, Yid Ty kivnon Sractnuomhoiny kabdg kel yia Thv
kivnon aspomdivev (GepiwBovpeve) kai Sinnelpotikdv PAnpdrov. "H pe-
Aétn tiic xwvioswg @V mupadrov elvar rolimhoko npéPinpa, yati émep-
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Paivovy moddoi mapéyovtes (m.x. f EAEN thic Tiic, # avriotacn tol dépa,
M ypiyopn éAdrrwon tiig pélag tob mupadvrov k.d.).

-
- -

-
- S~
" N,
'l \\
P ek Mt L - b9
_______ e —— -_?’.,___*
’
~
~. Ya ‘U:L',
"'s._ .7

Ldetnua g memmmmm==T
LOVWHEVD -—/;

AF
Zx. 35. "0 mbpavdog dg poveuévo cHOTNUA.
Texvntdg
B Acpuyopoc
L _ Nipaviog THIHHI
: B ) ~—
: N
T _ MNpootateutindg ndvog
Zx. 36. "Anoyeimon tob Zy. 37. "ExtéEevon texvntol Sopupdpov
nupadlov. and mopavio.

Abo oteped ohpata A kai B xwoi}vm‘t—x}"ﬂ wp1pn mive of Leto 6pi-
Covrio Eninedo (oy. 38) xatd thv 6 SiebBuvon kal @opd pé avrictoryeg
otabepés TaxdTNTEg V, Kol Vg . TO kedéva odpa Extedel HETOQOPLKT Kiviion
xai énedh elvar va > vg 6 300 odpata B¢ cvykpovoTod. "H xgotay Sbo

OTEPEDY Uwpatm@w@ap@t éAdyoTo godvo, GALG

24. Kpouon 800 oTepedv owpATOV
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ot Sudpkera adtod Tob gpoévov ovuPaiver drdroun perafolij Tije TayiTyTag
@y 600 copdtwv.

o. Aiarfpnon Tiig dppig kara Thv kpolon. Té QOIVOREVO TG
kpoboeag dpyitel kai teheldvel o 61:0
dlapopeTikés Xpovikes oTIYHEG {1 lccut2
Té nelpapg, deiyver 6t otV é?\.dxtmn
Siapkern TG xpoucsm -1,
ouppaivovy moid ysymﬁsg
Tijc TayiTyTag TV 00 cmp&-m)v Koi
énouéva)crﬁ']—&dpxsm ol gpévov At
Epgavitov: .ngﬁwaezg,
nol dgeiloviar of modd ueydles Svvdpers. TyeTikd pé avtég tic Suvapelg
Bheg ol Ghheg Suvapelg, mov Evepyolv otd dvo chpata, fewpobvrar dorj-
pavres xai 71 adr6, 16 cbommpa @V 300 _copétov mob cuykpobovtal 16
Bewpobpe &G povwuévo avotnua. Zth Sibprera tfig kpoboeng AaPaivouvpe
Omoyn POVO Tic TEpAcTIE dLVAMELC Moy Epgavilovtal oTd onueie Eragfc
v %o otepedv cwpatwev. To neipapa deiyver 6T :

Zy. 38. Kpolon 800 otepedv COUATOV.

Katé iy xpobon dbo arepedv coparov (povopéve cbotnpa) 1 Ol
opp1) Tol cuotpatog diatnpeltal otabept].

TGED TV POVIKGY oTLypdv t; Kol ty 16 Tupandve dbo oteped od-
pota Ppickoviar of énagn (oy. 39) Toéte Eva Dhik6d,onueio o tod ) GOUOTOg
A 2Eaokel ot £va onpeto P To0 copatog B pua Mam onueio
B tEackel oT6 GEEID @ Wi dvridpaoy Tg, avtidetn pé T duvapun f,. "Qote
oth didpkela ol xpovou t, — t; Tfig KpovoEwg Eq)apuétowm oT0 CONATO

A xai B avrictoiyo oi &V‘tfﬁteg SUVEELS :

F,.-;qu xaie Fg= Xfp

Ty. 39. It Suapkeia tiig kpovoews Eupavifovral mokl peydheg Suvapels.

8. 'Ave)\aonm’; kai ¢AaoTikr Kpolon. “Otav ovpPuiver kpovon dbo
OTEPEMV CORATOV, 1] dAwa] dourj Tob ovoThuatog duarneeitar aral arallepr], GALL
oyedov mavrote Eva pépog thig KWI‘]TM{IQ ol GUGTIHNUTOG META-
tpiretar of Bapuo'tq-ru xai y au'ré 7 6}.¢xn muvni] Evégyera 10D GUGTH-
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patog 8¢ j@gﬂwﬂ *Evéiagépovosg elvar dvo dxpaieg mepintd-
OELG. Zé_b_p_tggé_yggxpn‘mg;g 16 8Vo ohdpate xolldve 16 Eva pé 16 Ghko kai
HETG TNV KpoOET dmotedolv Eva odpo. Kaié TNV kpobon adti, mov dvo-

aleton dvedasting T i_xpodan, mavrote ocvpPaiver Eldttmon Tfic
KuvnTikiic vépyetag ted cvethuatoc, yati Eve pépog avtiig tfic &vépysiag
petafarietor of Beppotnro. Térown kpovon cuvpPaiver, Stav wa oeaipo
&uﬂmmeepn vl mécel mavo of pd thdke dnd nndd.
Metd v kpovon 1| palo tfic cpaipag elvar évcmuur?uévn pé Tﬁ‘udECu
tfic mAdkac.

*Avtifeta, of pepikéc kpodoeig ta 800 oteped chpata, peTd T oL-
YKPOLGT| TOVG, MAVTOTE droyweilovrar 16 Eva dnd 6 dAdo. Katd v kpolon
abtf, mol dvopdleror é].aatmn xgovcm, ovpPaiver modd pikpt Ehdttoon
fic kivnTikfic &vépyelag tob ovotnuatoc. Kal &v td CUYKPOLOUEVE COUATH
elvar tedeiog Ehactikd, tote ovpPaiver télewa lactie xpodon wai f| GMKN
Kivnuikt évépyela tob cvotipatog diatneeitar arabegr]. Térowa kpolon oup-
Baivel, 8tav and Gpiopévo Gyog h Genoovpue IHE oouipe dnd xdivPo va
néoel Elevbepa mave of pid mAdke dnd ydiuvBa. Tote A coaipa petd Thv
kpovon avePaiver oo (8o yog h, yiati A pnyovikn évépyeie tfic ooai-
pag duarnpeitar arabepr. Ol kpodoelg TV cTepedvV copdTov Tapovctdlovy
ddgopeg popeés, amd TNV téhela Gvelaotikn B¢ THV téAeia é)ummcn
kpovon. "Qots :

{vd 1) Sl kvnriki) Evépysia tob cvetijpateg Swtnpeitar atabepd,

I Kata v kpodon 7 6likf dppf tod cverfpatog Swutnpsitar otabept,
povo Gtav ovpfaiver téhsix ElhacTiki) Kpoven.

K\\Z? Kevrpikn TéAeia nAaoTikh Kpouon

v Osmpobpe 800 redeine mlacrmxéc apaipec A, xai Ay, mov dvticTtolga Exovv
palec m; kai m,, éxteholv eb@Oypappn petapopikn kivnon xai td xké-
vipa Bapoug tdv dbo mpmpd)v Bpiokovtar mavrote mave otfv idia edbeia

(oy. 40). Of taydTnTeg 01 Koi 03 T@v §00 ctpatpé‘.w Exovv t6v {810 popéa Kol

v id1o popd. T’ ab T TNV TEPIRTE BVopaleTat « xevrgmq xpoton

Zx. 40. Kevrpikn wpolon 800 teheing miaotikdv opuip®dv A xai B.
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Kartd 1 obykpovot toug ol dbo oguipeg koArdve 1| pid pé v dAAn kai

amotelolv Eva Uﬁbpu B, mo¥ éxa ],uil;u m1 + m, xai mxﬁtnm I)‘; 1 6moia

§xet T Sievbuvon xai T T Qopé @V T tuxum‘rmv ul xai 'u2 AN kath v
kpobon adth ovpPaiver navrote TOPOUOpOOCT TV CORGTOV, Y16 TV droia
anarteitor dandrvn évépyetac. “H oMkn Opun tob ovotnpatog diarnpeitar
ﬂaﬂsgﬁ'imm&—n 1| Gxdrovdn dryePpikn EEfowon :

‘ (m, - U)-)i.mﬁ‘ ba)—(m1+ma) N9

("WA ) \

ol ._UFM) )
Ko Dk my + m,
e

"Av ol taydtnTeg 5: kai 'Lz; Exovv v 8o SievBuven, GArG Gvrifetn
popd, tote otfv Eicwaon (1) of taydtnteg v, kat vy elval Etepdonues. “Orav

ol tTayvTnTEG qu xai —u’, Exouv Slatpopsnrééagtéueﬁvcs_m%, ToTE 1 mxﬁmtuz)’
ol véov chpatog npocdiopiferar drd v dvuopatikh EEicwon :

m, u,—l— m,u, (m; + m,)u

T'evikd xotd v kpolon 1@V TAaoTik®dv coupdv A xai B copPaiver
éldrrwan tig xvnTikfig Evépyelag Tob ovortnpatog ketd AE, 1 dmoia Omo-
AoyiCetar ebkoho and TNV t‘.&to’mcn

AE = (T m,; v? + Tms ‘Jsz) = ‘;' (my + my)v? dpdt

1
ELdttoon KivnTikfic | AE .m, mg(v; — ugf
&vépyelac ( e 2,(1'111 + m,) o

Mapaderypa. “Eve cidnpodpopikd Paydvi A Exer pale m, = 104 kgr, xi-
veltat mave of opitévria edBOYpapun Tpoxtd pé Tayxdtnre v; = 1 m/sec. To
Bayovi A cuykpoletar pé Eva dALo Payéve B, mol Exer palo my = 15-103kgr
xoi elval otapatnpévo nave otf ypoupn ME Avpéva td @péva tov. Koatd
1 ovykpovon ta 0o Paydvia cvvdéovtar 6 Eva pé 16 dAlo xai dnotedolyv
#va obotnpa mod kiveitar pé taxvtnta v. To Payéve B dpyikd elye taxdmnra
v, = 0. "An6 v &Eicwon (1) Exovue :

my 104 kgr

m m
Ve m tm T35, lO‘kgr'Iﬁ— 0.40 o<

WYnopionoiOrke amod 1o ivotirouto EknmaiSeuTikrg MoAmkrg
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1926. Kevrpikn TéAela éAaoTikh KpoUon

J
e
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56 Mnxavikij

‘H peraPoli tfig xuvmrikfic Evépyeiag elvar :

_ 10kgr-15.10°kgr =m® _ 150.10° 2
iy 2.25 10 kgr 1= = 59 v Joule = 3000 Joule

r

“Otav ovppaiver télsta &laotin] xpovan npoxa}\.oi‘jvrm otd 0o chpata

éhaoTinés T HEEIG, kolv EAdyioto xpbvo. I” abtd tov-Era-
yloto Ypovo td d0o telslws dlactind odpara E_,avauatpvouv 16 apyixd

'
oyfina Tovg, kai petath TV 600 cwpdrov dvantiocovtar loxvpés dvvd-
peg, mob dvaykafovv ta cdpate vd drouaxpvvloty 16 Eva ard t6 dAlo.

"Ag Bempno’ovpa 800 teleing EhaoTikéc ocpaipeg A, kai mod &vri-
oToLla ﬁxouv palec m, kol m,, Ektekobv ebBOYpapun ue*ratpopucn ancn
kai 16 xévrpa Bdpoug t@v d0 caipdv Ppiokovrar mavrote m&ym otV

idia ebBeia (oy. 41). Of TaybTnreg TJ: Koi B: v 0o cpaipdv Exouvv tdv ido

@opéa, TV e @opd kai /| kpovon tdv dvo ocpapdv elvar kevrpiki. Meta
— —

thHv kpobon ol opaipeg A; kai A, Exovv dvriotouges taxbtnteg V; xai Vs,

mob Exovv thv 1610 S1e6@uvon kai gopa pé tig TaxbTNTES I): Kol :):. Katd
thy téhela ELacTIKA kpobon 7 dAur dpur) Kai 4 GAuxr] xurrixd] Evépyeid Tob
cvotnpatog diarnpoivrar oralepéc kai Emopévag loybovy ol dxdiovbeg dh-
vePpikéc £E10GOGELG : Lj/" *'*-‘\-\ —~— -4

m, u,+m, Vg = My - V,+m, V. \

il my (v, — V) = my(Vy — vy) N (1)

1 1 1 1
5 My 0+ 5omy vt = emy ViR 4 5omy - VP

N L o ¢ T | WL ()

e

“Av Swaipécovpe katd péln tic é&rodoeig (1) xai (2) Exovue :

Zx. 41. Kevipixn kpovon dbo teheing Elaonkdy opuiphy A xai B.
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*And 1ic Eiohoeig (1) kai (3) Bpiokovpe 6Tt p.s't(: v KpOUUT[ ol crqautpsg
A; xai A, Exouv t’wﬂc':mxs\g T OTNTES : e \1

$ l
V. = 2%‘&2 = (m1 — m,juI @) 5 v 2myy, + (mg— m,) U,
5 my -+ My 2 my —l‘—,m,

~

)

"Orav ol taydTnTeg _u: xoi 5; Exouv Sragopetikég SievBbvoelg TOTE Y1d
vé Expphoovpe T6 vopo Tiig Sratnphoens i dpufic, ExAéyoupe katdAAnioug
tioveg xai mve o adrtolg upoﬁ&lk% g Gvbopata tdv Oppdv npiv xai
Hetd Thv xpolom.

a. Mepikég ncmeuoeigL_i pé Togg pateg. "Av ol tapandvae
800 teleing EhaoTiké couipec Ay xai A, Exouvv Toeg paleg m; = my = I,
tote and tig EErcdoeig (4) xai (5) Ppioxouvpe :

=k ﬂm-.pg

- ( -
V= ﬁ(\jﬁ#u, wol VM= 0 I =1y

Kata tiv kevipikil kpodon dbo teheing fhactik®dv oparpdv, nod Exovy
fosg paleg, oi opaipeg dvtollaocovy tig TaydTnTéic TovG,

*Av Aotmév f| é éno tic Svo opaipes, m.x. | B, (oy- 42) dpxikd elven
axivnan (vy = 0), T0TE petd Ty xgov-
oy Ty ogaipa A péver dxivin (V; = 0),
ivd i opaipa B dmoktd v taydtnTe ]
ol elye 1 ocoaipa A (Vy = vy). T B
‘H 6ppt) xai fj kivnrikn évépyeia i (@)
tfig opaipag A propodv va petadobodv
otV dxivntn ogaipa B xai 814 pé-
cov pidic oeiplic and loeg EhaoTikég
opaipeg, molb Egamrtovral 1 pid pé Ty
i (oy. 43). FPOIRD 0
2. Kpovon nave of teheiog tha- —— A
onkbd toixopa. Mid teleing EhaoTiki -—'————m———-

opaipe, mod Exer péla my xai Taxd-

TNt v, ovykpolvetal xdfera B Eva [rorie o lrioy 00

teheing EhacTikd Toiwpuo mol NPEREl <—
(ox. 44). Tote elvai: N B 0.0 N—

m, =00 xoi v,=0.

.
(@]
A

Ty. 42. Ol 8o Toec ogaipeg avralidao-
covv Tig TayOTNTES TOUG.

. g ' Ey. 43. Metadoon i Opufic xai tfig
Meté v kpovon 10 pétpo V, Tiig KivnTikic évépyeag.
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Taxotntag mov Exer 1| opaipa elva :
. A

e 2mgv, + (my — m,) vy
. —

m; + m,

“Av Suatpéoovpe xai Tovg §bo Spovg Tol kAGopatog 16 m, kai Palovpe
v, = 0, Exoupe :

(3-1)
Wit SO D

(21
my
yati elvor my/m, = 0. “Qore :

I “Orav ma tedsiog Ehaotiky coaipe yromder k@beta nave of tedsing
thaotikd toiyopa, | ceaipe dvoxhita pé avtifern TayoTnTa.

Gpa Vi=—y

Katd v kpols uith I Tis doufic Exer pétpo
Al =m (0, —V) =m,—(—v)] # AJ=2my,

"Av 1 tedeing EhacTikf ogaipo yTunder widyta Tave oté dxivnto ého-
otikd toiyopa (oy. 45), toéte 7| Sievbuvon tfig xviiosnc tod kévtpov Pa-
povg K tfic ogaipag oxnuatiler yovie n pé thv xabeto o6 onueio A

Q.

YV,

Vi

q e
Iy. 44. Kabetn xpovon &lactikfic Zx. 45. TI\linia kpovon Ehaotikfic
cpaipag. opaipag.
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(onueio mpoontdoenc). ‘H tpoyid wod kévipov Papovs K tfic opaipag Bpi-
oxetal mave otd Eninedo KAA (éninedo mpoontiosws), mob elvor kébeto
616 toiyoua. TH oTiypf mob f cyaipa yrundel Tdvo oto Toixope avalbovpe
TV TaxOTNTa NG :J’, oé 8o cruvw'cacsg_; kai ? Katé thv lépofxm 1] ouvvi-
—_ —_—

ctho ¥ Sratnpeitar atabepn, Evd 1 cvviaThoo y PETATPENETAL oty avri-
fetn ovvicthoe y'. “Etol perd iy xpodon 1 taxiTnTa T;'rﬁg ogaipag elvar
1| cuvioTapévn 'ruxu':ﬁ'rmv—i Kai —\;'. Thpe 16 péreo tijs Taydryras v elvar
foo pé 16 pétpo Tic TayvTnTag vy. “H diebbuvon tiig TaxitnTag v oxNpa-
tiler yovie o pé v kGBeto AA (yawia dvaxidoems). Metd thy xpobon #
Tpoyid tob kévrpov Bapovs K i oeaipag Ppioketar i wdvew otd émi-
nedo mpoomrdoews KAA. "Ané 16 oyxnpenifopeva ion tpiyova sikola Ppi-
oxovpe 811 7 ywvia mpoonrdocws m elvar lon pé T yovia dvaxddoews a.
T’ abtf T nepintacn 7 perafods) Tijs dopdjs tiic oeaipag Exel pétpo :

Al =2my fi AJ=2mv-ounx

*Amd 14 mopomdve cuvvdyetar 8Tt pd tedeing thoonikn opaipa, Stav
cuykpobetar pé tedelog Ehaotikd toixwpo site kGPeta elte mAdyia, TOTE
16 pétpo Tiig taxbnTag 88 perafdireTar xai gmopéveg katd TV Kpovon
7} opalpa 8¢ ydver xyTin évégyera.

Aeiw élqmmd’)v coaip@dv A, xai Ay Pprikape v EEicwon :

ﬂ'\ ‘-‘1;‘:V1=v2ﬁt‘(’-/1'\'/1

?‘uvrehzorhg kpoUoewc. "E&etdlovrag Thv kpobon TdYV 8bo te-

anéd thv omoia Eyovpe thv EElowomT — —————
vy —vg=—(V1—Vy
nplv and petd ThHV
Thv xpodon xpobon

Altéc ol 8Vo Slapopéc TaXVTATOV PAVEPOVOLY 71 oyete TayiTyTa THG
couaipag A, oxetikd pé tf cpaipa A, mpiv kai peté thv kpovon. IMopatn-
polpe 61 othv Teheing EhaoTikf kpobon 6 pétpo tiig oyxetkiic Taxbrn-
roc Satnpeitar otabepd, N popd ng 8pac dvrictpépetat. Ié dbo ob-
poto ol cvproﬂovml,\évop&ﬁemr—uwwhmﬁ:—Rgv’dWﬁu) & pé avri-
feto onueio A6YoOg Wg ™ oye-
Tk toxbtnTa mpiv 4nd Thv Kpovon—

Ty o o Bl e

€ ¢ KpoLCE® U= e
CUVTELEGLTIC KPO G e
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e
Ztfiv tédea EhaoTiky kpolomn EIWQ[:/])’ ivd othiv téhewa Gvela-
otkf kpovon elvau = 0.)Teviké & GLVTEREGTHC KpovOENC naipver Tipég
ano undév dc T povida.

Mié opuipa dpfiverar £hedBepn va néoe and tyog hy. "Otav A ooaipa
praoel 016 Edupog M| oyetikn ToXTNTA TS oYETIKG pE TNV Emupaveln TG
I'fig elvar v, = }/2gh,. Meta ™V kpovon 1| ceaipa dvePuiver ot Gyog h,
xoi Emopévas petd TV kpodon 1 oyxetikn taxutnTe Tfig opaipag oyeTikd
HE TV émpavera tfic g elvar vy, = —]/fhg (tqv mpodg th KGTw Qopd Tiig
- toxbtntag Bewpiicaps dg Oetikh gopd). T’ abtn TRV mepintoen ¢ owvvre-
Aeoijc xpodoewe elvou :

Wi ot e W 280y it we |/he
Uy 2gh, hy

Hapaderype. Ztiv Mupnvikn Guoiky Exovy idaitepn onpacia ol xpov-
GELS TdV oTolrElwddy copatidiov (r.y. tév verpoviov) pé GTopiKoUg -
piivec. I mopdderypa maipvoupe THV Kkevipikn ELaocTikn Kpovon tol
vetpoviov ué éva 6evreéa’vm (elvar 6 mupfvag tob atépov tob Paprod HEpo-
yovov). Té verpdvio Exer pala my, Taxvtnte v; kel kivnnikn dvépyesia

E, = %mnuf. To Savtapéwo Exer palo my = 2mpy xoi apyikd TMpepet

(vg = 0). T6 verpdvio kai 16 devtepévio 1 Bewpobpe dg tedeing Euctikég
opaipe kai 1| kpovom Toug lvar kKevipikh. "Apa M taxbtnta V; tob vetpo-
Tpoviov Uetd TH olykpoust] tov pé 6 devtepovio (EEicwon 4) elvar ¢

V. — 2my vy + (my — my) v, ¥ (my— 2my) vy
4 my -|— ma 3mN

ﬁ V= ——

Meré v kpodon 16 verpdvio Exel xivnmikt] &vépyewa :
1 1 v \2 1
E1:TmN‘V1’=TmN'(—T1) ﬁ\ EN=TE1
"Qote xatd v kpolon 16 verpdvio amofidAde 'ni"’,fg TG apyiIkiic K-
vnukiic £vépyerdc tov. AdT THV dvépyeia TAY naipver 6 Sdgvtepovio.
“Eto1 16 vetpovio mfipadiverar xai YU abtd Aépe 6t 10 Papd 0Epoydvo
elvar Evag émBoadvvriic verpoviwn.
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NPOBAHMATA

43. Mg Bapro elvar axivnm nave oty fipepn émpavela pidg Aipvng.
‘H Bapxa Exer piixoc I = 3 m. "Evag dvBpanog, mod ftav dkivnrog mive
ot Bapka, dpyiler va Padifer amd v mAdpn wpos v mpouvn. Katd
néco Siaotnua O petakvndel 1| Papka, dv | pale tod avépdmov elvar
m, = 60 kgr xoi tfic Papkag eivor mp = 120 kgr ; "H dvriotoon tob ve-
pod mapaAeimetar.

44. "Evo. ogupi Eger pale m = 2 kgr kai gromder maveo ot6 Kepdht
Kap@Lod, moh BéLovpe va xwbel péoa of EbAo. IToon dvvapn F évepysl nave
o16 kapei, dv péoa of xpovo At = 0,01 sec 1| tayitnra 1ol ceuplol peta-
BaAletar dnd v = 5 mfsec o& undév ;

45. “Eva mupoporo Exer péfe mp = 300 kgr kai pixver PAfjpa mod Exet
pala mp= 5 kgr kai pé yovie Porfig o = 30° oxetikd pé 16 SpiLovTo
gninedo. To PAfjpa Exer TaxdTnta vp = 500 m/sec kai t6 TupoPoiro Ppiokeral
nave ot opildvrio Edagoc. IMoon elvar i dpilovnia taxbtnte Gvaxpoo-
oewg tol mupofoiov ;

46. "Evag Soxipaoctik6e colfvag Exel pala M kai kheivetar pé @eARo
mov Exer pafa m. O cwlfvac mepiéxel Aiyeg otayoves aibépa kai elvat
otepeopévoc of dpiloviia Béon oty dkpn pids kataxopueng papdov mob
umopel v& otpégetal yopw amd 6piloviio GEova O mol mepvéel dmo ThvV
néve dkpn thc papdou. ‘H pala tiic papdov Bswpeiton dofpavin. "Otav
Beppdvovpe Elagpa 6 cwifvae, mapdyovrar dtpoi aiBépa pé mieon xai 6
oelLoc Ektobevetal. TToom @pyikn ToxiTNTE L TPEMEL VO GMOKTTOEL O QEA-
A6¢, 716 va Sraypiyet & colfvac GLOKANPN KUKALKT Tpoylh YOp@ Gmo TOV
dEova O ; :

47. *Ané Gyoc h = 10 m aenvovpe &hevBepn vd méoel a opaipo mod
Exel pala m, = 30 gr. ‘H oouipa néprel mavo of thaka pordfdov mod Exet
pala my = 500 gr kxai Swatnpeitar dpifovria, Kpepacpévn 4nd KaTaKépLYa
oneipoetdn Ehatfipia. Metd thv kpodon 1 oeuipe pével Evoopatopévn
péoa othv mAGke Tob poAUPdov. ITéom elvar petda AV kpodom 7 Tayd-
mta v, ol cuvoThpatog mAGka - opaipe kai mdon f EddtTecn g K-
Tikfic &vépyeiac; g = 10 m/sec?.

48. "Eva PAfine, mov Exer pdle m; = 15 gr xwveltar pé opiiovria ta-
xOTNTE U, Kai cvykpoveTar pé Eva koppdtt EVAov, mob Exet pdla my = 3 kgr
xai kpépetar dxivnro anéd Eva poxpd kataxépugo oyowi. To PAfine con-
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vivetar péoa o6 EbAo kal duécwg petd thv kpodon 16 kévrpo Bdpoug tod
Eokov dveBaiver katd h = 20 cm ynAérepa anod v @pyikf Béon tov. NG
Bpebel 16 pérpo v, tfic TaxvTNTAC TOD BAfpatoc. g = 10 m/sec?.

49) Alo amolute mhaotikég coaipec A koi B Exouv avriotoiya paleg
m, kai m, kot 16 G0poioua v paldv tovg eivar M = 200 kgr. ‘H coaipa
A xiveitor pé toxotnra v; = 80 m/sec, évid 1 ceaipe B kiveltor xatd v
avtifetn opa pé tayxdiTnre v, = 45 mfsec. Metd v Kevrpikn kpovon
Toug of d0o ogaipes dmoredobv Eva odpa T mob xiveizar pé taxdTnTo
v = 30 m/sec katd T @opd tiig Kiviceng Tiig opaipeg A. Na Ppedeti 1y pato
¢ k6be ooaipag kai fi dndreie wvnrikiic Evépysiag mod onpeimbnke
Katd tfv xpovon.

50. ITave otiv dpifovrie Emedvela i mayouévng Aipvng Ppickerar
axivitn pid nétpa A mov Exet palo m; = 3 kgr. ITave tng ytumder pid G-
An métpa B, mol Exer palo my = 5 kgr. Ol 8vo nétpec Bewpolvra g pnf
ghuoTikG obpate koi i kpovon eivar kevepikf. Metd ) olbykpovon of &to
néTpeg StuTpéyovy mave oTov mayo SrdsTnua s=60m. 0 cuvtedeotng TpLPfig
dhabfoens elvar = 0,02, TToon taxvta eixe A wétpa B T otiyps mob
Eywve 1| obykpovon; g = 10 m/sec?

51. Mia ogaipa A Exet péle m, = 100 gr xai xiveltar dpilovria pé
tagbtnre v, = 20 cm/sec. Mid dAAn opaipa B mov Exer pale m, = 25 gr
Kiveltal Katakopupa anéd kétm mpodg 1a mave pé taxdtnTa vy = 50 cm/sec.
Oi 800 opaipes cvykpolovrar kevepikd koi Grortehodv Eva obdpe I'. Na
BpeBel xatd moid Sie0buvon kai pé téom tayvTnTa v Kiveltal 6 véo obpa T,

@Al}o amoivte Elaotikés ogoipec A kai B Exouv avrictouya pala
m, my = 2 m, kai kpépovrar Grd Katokdpueo vijpa, mov Exel pfixog

= 1 m. Oi dxtiveg tdv §0o cpaipdv Bewpobvrar donpavres. "Apyikd oi
800 coaipeg pdntovrar ) wa pé thv EAAN. "Anopakpivoupe TN cpaipa A
ané T Oéon loopporniag g, bote 6 vijua vé oynuaticer yovia o = 60°
Ké v Katak6pvpo mob mepvasl amd tH onusio otnpifens Ttod vipatog
Kai (upnvoqie ™ ogaipa Elevbepn, x@pic dpyikh tayvTnre. Né Bpedet 7
Tax0TNTA Vs, Kol v, Gvrictouge t@v opupdv A kai B pera v kpolon.
g=10 mf.ksf:cz

53. Ato Guoieg ogaipeg A xai B mov 7 kobeud Exer pafa m = 20 gr,
fipepoly mave othv dpildvria Emehvela g mayopévng Aipvng. “H ooaipa
A piyxvetar mve otiv dAAN coaipa B pé toxitnta v, = 50 cm/sec. "Av &

OUVTELECTNG KPOUGENG petald tdv dho oparpdv elvar u = 0,75, va Bpebobdy
oi taxbneg V, kel Vp t@v S0 ooaipdy petd TNV Kkpolbon.

YnpionoiOrke amé To oTrouTo Exmaibeutikrig Mohmikrg



‘Egapuoyés 1ijs Siarnprioews 1ijs bpuis 63

54. ’Epunpég and Eva dvévdoto katakopuvpo toiyope AE Bpioxovtot
800 onueie A kai B, mod ol droctdoelg toug and 16 toiyope elvar dvri-
otoye o = 2,75 m koi f =4 m. “H andéotacn tdv dvo onueiov elvar AB =
= ¢ = 10 m, "And 16 onuelo A éktofevetor mpog 6 Tolywpa pid Ehactiki
ooaipa, mob Kiveital whve otd Opilovrio Eninedo ywpic tpiph. Na Ppedet
nooo elval 16 piikog s Tob Spopov mov dratpéxer 1| ooaipa, yid va ndel and
10 onueio A ot6 onueio B, dgod mpdta dvekiuotel N ouipa mave otd
TOl Wua.

55. Ano6 Eva onpelo A, mob Bploketar of Gyog h mave and 16 dpio-
vrio Edagog, apyiter va kiveitor pid ogaipa katd pfixog kekpévov Emmédov,
mov Exel piikog I = h/3 kai xhion 30° oyetikd pé 16 6pildvrio drninedo. “H
cuipa @taver oty dxpn I' Tob kekhipévov émmédov kai Gnd Exel mépret
ndve oty avévdotn dpiiovnia émpdveila tob £8dgovg. “H kpolon Bewpeitar
£élaoTikt]. Zé néoo Gyog H dvePaiver f| cpaipa petd thv kpovon ;

56. M pikpn ooaipa A, mod €xer pafo m, kai kiveirar pé taxdtnra
v, CuYKpoLETUL Kevipikd pé d dAAN pikpt oeaipa B, moo Exer pale m,
xai elvar dxivntn (v, = 0). "H kpovon elvar Ehootikn. o) Na Ppebet nmowd
Tpf mpénel v Exer 6 Aoyog my/m, tdv paldv tdv dbo coaipdv, Gorte :
1) 1 pdle m; v petadhoer ot palae my oAl pikpd pépog g Kivnrikfic
gvépyerds g xai 2) 1 pala m; va pereddoel ot pale my O peyelitepo
pépog tiic Kivnmikfic Evépyerdg tng. B) ITdg propel va Epappoctel 16 napa-
naveo Quivopevo Tfic kpoloewg yid TO @pevaplopa vetpovimv mol Exouvv
peyddn taxovtnte ; (uale verpoviov m, = pale mpwtoviov my).

57. Avo pikpéc ogaipeg A kai B Bempobvrar d¢ dhikd onpelo xoi Exouv
v (d1e palo m. “H oaipa A kuveitor katd ) SietBuven tol GEove x pé
taxbTnTa v, = 300 m/sec kai ovykpovetar pé 1M ooaipa B mov elvar dxi-
vntn (v = 0). Metd v kpovon of dievbivoelg Thic Kiviioewg TV cPaLp@v
A xai B oynuatifouv pé tov GEova x dvrictoiya yovieg 0, xai 0, = 30°
Na Bpefobv 1) yovie 8, kai of tayitnreg V; xai V, 1@v coauipdv petd thv
Kpovon. & -

P
&
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LTPOYIKN Kivnon oTepeol

27. Itpogikn kivnon oTepeod

“Eva o1eped odpa anotedeltal and otoryeiddelg paleg my, my, my,...,m,
nob tig Bewpolue odv DAika onueia. "Otav T6 oteped ExTelel uerapopixr]
xlyman, 6ho 16 DMxé onueie tol otepeol Exouvv of xdbe oTiyun iy idia

Taydnra v xai pid ebBeia tob otepeol péver mavrote mapdAAnAn pé ToV
£0ut6 NG (o). 46). 'H petagopikn kivnon tod otepeol Gvdystor othv ki-
vinon mob éktehel 16 xévrpo Pdoove 0¥ chpartog. ToéHte 16 odpa 16 Bew-
polipue dg DAk6d onuelo, mol Exer pala m fon pé thv dlikn pala 1ob ote-
peol chpatoc.

10

¥ r/ .]B-———. \\_
= / ! =
@ ot el _,_,’— ’_. ,
B ‘,‘ 7 -Jh-l -—.—-b_
|
L~y
10
Zx. 46. Metagopikn] xivnon otepeod. Iyx. 46a. Ztpogixn xivnon otepeol.

“Av 16 1810 ateped otpépetal Yipw and Eva oralepd dEova OO, t1E 16
DAk onpeio tob otepeod, mol Gmoteholv TOV dfova mepioTpogiic, TAPU-
pévouv dxivnra (oy. 46a). "Ora td GAle DAikd onpela To0 orepeod Exouy
of xdBe otyun vy W yova) TayvyTa @ Kai Sraypdpovv KukAkég
TPOYLEG, Mol Té Eminedd toug eivar kdBeta otov GEova mepiotpogfic. Tote
Aépe 611 16 oteped odpa EkterEl oTpopuxr] xiynon. TAV f| yoviaxn taxbnTo
© 1ol otepeod Sratnpeitar orabeph), t6 oteped Ektedel duais] aTpopixa] xi-

WnoionoiOrke amo 1o ivotirouto EknaibeuTikrg MoAmkrg



I}pwtx:f xivnon orepeold 65

won. “Ynobétoupe &m 10 oteped 8¢ yhMotpder katd pfikog tob GEova
nEPLOTPOPTiG.

28. Kivnmikn ¢évépyeia oTpepOPEVOU OTEPEOD

“Eva oteped odpa, mol Exer pala m, otpépetar yopw and otubepd dEova
(oy. 46a) pé otabeph) yoviakn taydtnte . "Eve DAiké onpeio 100 chpa-
tog Exel pala m,, Ppiokerar of dndotaon r; and tév GEova mepiotpoeiic,
Sraypdper ThHv kKuKAkT) Tpoyld Tov pé tayvtnta mov Exer pETPO v, = @ -1,
kai émopévag Exer xivnruiky évépyela :

1 1
E1=Tm1'°1’ fi El=~§-m,-m"-r,"

‘H o\xn xivnrikn évépyela (Ey,) 100 oTpe@dpevov otepeod ocdpatog
elvar Ton pé 16 GOporopa tdv KivnTikdv dvepyeidy Sheov 1dv DAkdv on-
peiov tob ocopatog, dniadn elvar :

Eaw = 3 (M 5+ mye o +m, 1,9 0f

Té d0poropa, nod elvar péoa otiiv napévleon, dvopdletar pomy adod-
veras (©) 100 otepeod dg mpog Tov dEova neprotpopiic mod nhHpape. "Qorte :

pomi Gdpaveiag O = Zm -r2 xivnmikn évépyee E,y = % 0. e?

‘H pont &dpaveiag elvar povduerpo péyebog xai oté cbotnpa povadov
MKS uovdda gonijc ddgdveras elvan 1 kgr - m®

‘H ponw adpaverag otepeod. 11 otpogixn kivnon tod otepeod copa-
to¢ onuacia Exel 1d mdc xaravéuetar 1) pdla tob ohpatog yopw and tév
GEova meprotpogfic. And adth Thv xatavoph tfic palac m rob cdparog
éfaprarar 1 ponn adpavelog T00 ocdpatos. "Av 16 oteped odpa elvar duo-
yevés kai Exer andod yeoperpikd oyfijpa, tote Exer xai dfova cvuustpias.
2’ adth TV mepintwon Omoloyiletar | ponn ddpdveing tod copatog dg
npodg t6v dEova ocvppetpiag Tov.

Porf 43paverag peprkdv otepedy copdrav. Oewpolpe dpoyev oteped
ocopata, tob Exovv yewmpetpikd oyfipe, Exovv pdlo m xai & dfovag mepr-
atpogfic nepvael nd 16 xévipo Papouvg tob kabevog ochpatog kai elvar
GEovag ovppetpiag. Ltév mapaxdto mivaxa divetar 1) pown Gdpaveiog ©
Y4 pepIkd oTEpEd.
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Iteped Ponf} &3pdveiag
Papdog o—L "
(I ufixog papdov, GEovag kdbetog otf papdo) e
Kvuklikog diokog s 5 i
(R dxrtiva, GEovag kGBetog o16 éminedo tob diokov) s FLo
KboAwvdpog g ez e
(R éxrive, GEovag 6 GEovag Tol kLAivEpov) e
Toaipa (R dxtiva) e— %m . R?
Zoovdvrog I s
(R édxtiva, pale otiv mepipépeia) e LB
Kukhkog diokog B of :
(GEovag pia Srdapetpog 2R) s Trai R

IMapaderypa. Mia dpoyevic ooaipa Exer pabe m, dxrive R xoi Ba-
pog B = mg. 'Agfivovpe Tf cgaipe ELevbBepn mivo of Aelo kekhpévo Eni-
nedo mov oynpatilel yovia o pé 1o
opitovrio éninedo (oy. 47). TpiPéc dév
brapyouvv’ “H opuipa 8a kivnBel Eled-
Oepa pé TRV énidpacn tiig ovvicTd-
ocag 1ol Pdapoug moly elvar mapdh-
AnAn pé 16 kexhpévo érinedo kai Ton
Ix. 47. "Epapporn tfig dpxfic tfic de- pé F = mg - nu o. “H ogaipa Extelel

mpfioens tfic Evéprelos. tavtdypova tig EEfig 800 Kivioelg :

1. Meragopuxi xlvman, yioti 16 kévtpo Pdpoug tng xiveltar ebBiypappa.

2. Hepiorpoguxr] xivman, yiati tepiotpépetat Yopw ard Gova nod nepvist -
ano t6 kévrpo Bdpovg tng xai elvar mapaiinlog pé 16 kekMpévo ¢minedo.

“Otav 1| ogaipa Exer Swatpéter Evo didotnua KK’ = s, to1e 16 kévipo
Bapoug tng Exsl Gmoxtnost pa petagopikin taxdtnte v kai EEoitiag tfig
nepioTpoPfic TG 1) ooaipa Exel droktioel kai pd yoviekf taxdtnta o.
‘Enopévag otf 8éon K' §| ogaipa Exer xivnrikn évépyeia :

— &Eartiag Tfi perapopikiic Kivioeds g -;‘m -2

— &Eoutiag Tfic neproTpogikiic Kivijoeds TG % Q- w?

* ‘H ogaipa xvlietar xwpic va dlobBaivel.
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"H ohkn kivnrikt évépysia Tijg opaipag sivar ion pé 16&yo F-s
fig duvdpeng mov kivel T oeeipa. “Etor Exovpe thv éticwon :

_;_m,uz_}_%@).m?:mg.s.npu (1)

“H pon adpaveiag tiig ogaipac elvar @ = %m - R2. "Ene1df} A ogaipa

xvMétal, xopis va dMoBaivel, elvar v = o - R. "Apa © = v/R. "Qote
éEiowon (1) ypagetar

1 1 2 v?
Tm-u’+T-?m-R'-—R—i=mg-s-nua
10
dpa u=v-—.,-gs°mm

H petagopikn kivion tiig opaipag elvar dparé Emtayvvopevn kivion
otfv émoia ioyver 7 éEicwon :

v=1V2y-s

6nov y elvar Ay émrdyuvon tiig petagopikiic kivicemg Tiic coaipac. “Apa
elvar :

.

S 10 n 5
V21{.S=VTgS-r|pa Kal y:—_’—g.np,u

'H yoviak? tayitnre o tfig ogaipag Bpioketar and tiv 2Eicwon o = %

éuetar M) palo m 1ol cdpatog yipw
and tov GEova mepiotpogfic. 'Eav 6

m::pd»\)\nhm GEoveg nepioTpogfic. “H pont adpaverag &vog otepeol
bpatog EEapritar Gnd 16 "MG KaTA- X o

e O —w

iEovag meprotpogiic peratebel napdh-

AnAa pé tév €avtd tov, tOTE T pomn 'K

adpaverag tob ohpatog uerafdiierar.

"Ag Oswprioouvpe Evo oteped cdpe GA GK

(oy. 48) xai ddo mapdiiniovs dfoves

nepiotpogfic, tov GEova O movL mep- Iy. 48. IMapadinlor &Eoveg mept-
VgL Grd 16 kévipo Bapouvg K tob oh- e

patog kai tov dEova A, mod 1 dndotach Tov dnd tov Gtova O elvar a. *Edv
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O elvar M| poni adpdverag tob odpatog dg mpdg tov GEova O xai B4 7
pomi] adpdveias Tob odparos s mpds Tév dbova A dmodeiyveton Sni loylel
7 éEicwon :

nopaAiniol GEoveg meploTpopfig O, =0k + m-o?

Iapaderypa. "H pornn ddevamg opoyevoig pafdov (oy. 48) dg mpog

tov GEova O elvar Ok = ﬁ m - [%, &mov I elvor 16 pfikog tiig papdovu.

‘H pornt| &dpaveiag tig papdov g mpoc GEova A xdbBero otf papdo xai mod
nepvael and thv dkpn tiig pdﬁﬁou elvan :

2
Or=0c+m-a® f Or=-pm-BEim.
xoi ®A=%m-12

=

L ¥

‘2Ey "‘EEiowon TRC OTPOQIKAC KIVAGEWC TOU OTEPEOD

"Otav 16 6TEped oTpéPETaL YOpw Gnd otabepd dEova (oy. 49), Sha td -

| DAikd ompueio tob ortepeod Sraypagouvv kukAikég Tpoyiés, mold td émma&lJ

toug elvar kabeta otdv GEova meprotpogiic. Té kde oriyun Sha 16 Dhikd
onpela 1ob otepeod Exouvv thv BBia yoviekn texdnte o xai v B yo-
viokn émtdyvvon a.

Zx. 49. Zrpogikn xivnon otepeod. Ex. 50. Kukhixf kivnon évog dAikod
onusiov 1o otepeod.
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Kivnon évog Dhikod onpeiov tob otepeod. "Eva DAikd onpeio ol ote-
peol Exet pabo m, xai Ppicketar o dndéatacn r; anod <6v dfova nepiotpo-
ofic. "Av 16 OMk6 onuelo éxtehel xvxduer] perafarlduern xivnon, 161e oé
mé xpovikn otiypn t 6 dAkd onpeio Exel :

yoviekn taxdtnte o TAXOINTE Uy =@ - N

yoviekn &mtayvven o Emrdgovon 1,

‘H &mitdyuvon :;1 Gavohietor of 800 cLVICTHOEG, TNV KEVTpoudro Emi-
Tdyvvon ‘;:K kai v Emrpdyre Emthyvvon TY:E (oy. 50). Zoppove pé tn
Beperddn EEicwon F=m Tyh otd bhikd onueio vepyel pid ddvapn _F:
nov Exer th SetBuvon kai ) @opd tiig Emtayivoewng :{: kai pétpo Too pé

F, = m;-v,. ‘"H 80vapn F, Bpiokerar mdvo ot6 Erninedo tfic kuxhikfig
tpoyidg Tob bAkoD onpeiov kai dvarvetar of dbo kabeteg perakd Tovg ouvL-

— -
o1doeg, Ty xevrpoudio ovviotdoa Fik xoi mjy  émredyia ovmordoa Fig,
mol avrtictolyo £xouv pETpo :

Fix =m; - 7x fi Fxk =m-0® 1,
Fie=m, - yie il Fie=m, 0.1,

‘H poni tfig duvapeng E &g mpdg tov GEova meprotpoeiic elvar Ton
pé 16 GBporopa @V pordv Tdv dbo cuvicTwodV Fl;nx Koi F,E g Tpog TOV
1610 d&ova. "Enedf Spwg 7 dievBuvon tfic kevipopdiov cuvictdoog —ﬁﬂ(
ocuvavtd tov dEova nepiatpoofic, 1| porn 1fig E;,K elvar Ton pé pundév. "Apa
1 pomn 1\—31 Tiig duvapeng E g mpdg tov dEova mepioTpoeiic elvar Ton pé

™ pomn tfig émtpdylag ocuvvicTOoUg 1_3:3 g mpog TOV ido GEova kai Exet
HéTpO : '

pont] duvapewng F, M,=Fn i My=mn*a 4]

Té dvoopa ﬁl Tiig pomiic Tijg Suvapewg l:": Exer ) devbovon tod GEova
nepiotpo@iic (oy. 49).

Zrpogikt xiviion tol atepeod. "Otav 16 oteped otpépetar yOpw Gmo
Tov dEova, 10Te of kGBe oTiyun Sha td DAk onpeia Tol cdpatog Exouvv

wjy e poviaxr] émerdyvvan @ Of towTtepikég duvapelg Tol CLOTNHATOG
tdv DAMk®v onueiwv dév énnpedlovv v kivnon tob otepeod, yioti katd
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Cebyn elvor avriBerec (Spdon - dvridpaon) kai Enopévag 16 dbporopa Tdv
pondv Shov tdv Eocotepik®v duvdpewnv 1ol cvoTipaTo; Og mPog ToOV dEova
neprotpo@fic elvar Too pé pndév. Of ponéc tav dwtepixdv dvvduswy, mOL
£gappoloviarl otd fapopa dAikd onpeia tob otepeod, dg mpog ToOV GEova
nepiotpo@iic Exovv pétpo :

M, = ll'lll'-‘ll - a M, = msr’8 o R M
To6 alhyePpixé G0poropa Srhov adtdv tdv pondv elvar ioo pé 16 pétpo

M tijg ponfig tijc ovrcrauévns tdv dwrepxdv dvvduewy bg Tpog Tov GEova
nepiotpogiic Tol otepeod. "Apa Exoupe v Eicwon :

M = (myr® + mpr® + - +myr .2 -a  f M=0"-u

Eilvor gavepd 8t td avicpata tdv otoixeimddv pondv Exovv gopéa

tov dEova neprotpoofic xai Sha Exovv v 1dia gopd. "Qorte 16 Gvuopa M
tiig ponfic tfig cuvictapévng 1dv Eatepikdv Suvapswv Exer ) SiedBuvon

o0 &Eova nepioTpodiic, dnadn i diebBoven tfig yoviaxic Emraydvoeag o
*And 16 mopambve kotalfyovpe ot dkdlovlo cupmépacua :

“Orav ¥va oteped odpa ctpégeTa yopw and GLova, 1 pond M tijg ouvi-
otapévg tdv Eotepkd@v Suvapzav dg npds Tov GEova meprotpogfic
divetan anod tiyv éficwon :

é&iu‘m'cn otpopikiig

; M=0-a
Kivijoewg otepeod

‘H éEiowon M=0 0 givar dvaroyn pé tf Bepelddn EEicwon F=m 7
Tfic petagopikfic xvicens kai deiyver dt 16 aino Tiig otpogukfic Kuvil-

oewg elvar 7 pomr) ﬁ ‘H dvtictaon tod otepeod ot petaforn tig Tayd-
e Tov Ekdnhdverar pé T gonij ddpdverac © tob copatog kai 1 dmoie
#Eapriitar amd T6 mHG Katovipetar f palo m Tod cdpatog YHPW and tov
GEova meproTpo@fic.

“Av ot6 oteped odpa dEv étpappéi;s'fm. kapa pornty (M = 0), tote Sév
bnapyer yoviakn Emtayvvon (7: = 0) xoi 6 obpa i Npepei (@ = 0) §
&ktedel Spadn otpogikn kivnonm (;n'_'= otab.).
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Mewaparnixh) rakfbevon tijg rocdoswg M = @-a. ME 11 didratn tod
oxfnuatos 51 érainBedovpe melpapa-
tkd thv ékicwon M = @ - a. ‘H 80-
vaun F dvantdcoer oty tpoyaiic 1
porf) F- R kai adty &iver yoviaki
émrayuven o ot cvotnpa TtHv Vo
iowv paldv m; Koi m,, mov pnopel va
nEPLOTPEPETAL YOPW ATMO KATAKOPLYO
iEova. Metapdrilovrag TV GrocTacn
tdv dvo paldv ané tov GEova mepi-
oTpoefic, petapfariovpe T porn adpa-
vewag (@) 1ol cuotnuatos. IMTapatn-
pobpe 611, 600 peyadivtepn yivetor 1 .
pont] Gdpdveiog (©), 1600 WKPOTEPT  Ex. S1. Exynpartikh SdteEn yid tHY met-
yivetar 1| yoviakn émrtdyvvon o tod papatikn anddelln tfic odoeng
GUGTAHATOS. M=10:u

IMopadevypa. “Evag petaliikog diokog Exel didpetpo 2R = 1 m, pala
m = 6 kgr xai oTpépetar yopw dnd dEova, mov elvar kdbetog o16 Eninedo
Tob Siokov kai mepvael amnd 1o kévrpo Pdpovg tov (oy. 52). ‘O diokog
apyiler va otpéeetar (t == 0) pé v énidpaon pmdg dvvipewg F = 3 N,
mob Epappoletor othv meppépeia tob diokov kai | SievBuvor] tng elvar
mavrote £pantopév) Tob diokov. Tote Exovpe:

M=0.a f F-R=-;—m-R’-a dpa

e R L e
" m-R  6kgr-0,6m * sec?

o

216 téhog toli xpovov t = 10 sec 6 diokog
Eyxel AmokTNosl yoviaktn taxbnte © = o -t F
tipo =20 rad/sec kai Exel xivnTik? Evépyeia Zy. 52. Mepiotpogn Sioxov.

Exw = %@-m” :%m- R2. ®2 «ai Egy = 150 Joule

a. ‘Opalf AeiToupyia pnxavig. Zé pid pnyaviy, mod Aettoupysl Ka-
vovikd, 6 ceovduiog ( GEovag Tiig pnyaviic) otpépetal pé oralbepr yo-
v Taybryre o kei 1| ioydg P, ™v 6moie mpoceipet pnxovy otd oeov-
suho, Eodevetar ¢ Epyo dvrictdcewv. ‘H pnyavi éventdcoer 6t6 cQOv-
Suko pia pornn M, 7 omola ot xpdvo t mapdyer Epyo :

W=M-9¢ dpo W=M-o-t
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*Ene1df elvan W=P-t

Bpickouvue thv éEicwon P=M:-o0

‘H ¢tiowon abdrf elvar dvaroyn pé v éEicwon P = F - v mob Exovpe
o1 petagopikf kivnon. '

/ﬁo / ITtpogoppun

a. ITpogopun UMKkoD onpeiou. “Eve Hhikd onueio A Exsul_(iCLm

m Soypager kukhikn Tpoyid pé dktiva r yopw énd GEova x'x, mob elval
DU TPaNG JIK GEXLYG L JUpu G20 1)

k@betog 016 ninedo -:ﬂg KukAkiig

X Tpoyilic ot6 kévipo 1ol kbKAou

(oy. 53). L& pud gpovikm oTiypn t 7

' A Ty bTNTE TOD DALKOD on-

J Etpotpopun\ﬁ G yoviexih taybTnTa Tob bAikob on

peiov Exer pérpo o kai Emopévag
1| onypaiac togbitnte tob UAtkoDd

onusiov Exer pétpo v=0-T.
Tt LPOVIKT GTIYRT| t 76 DAIKD on-

) pelo Exer dpwij, T Omoie maprotd-

Z vetar pé &vuopaf o0 Exet T Sied-
A ‘Opun  Buven xei TH @opd Tiig TaxlTnTag
 xai pétpo ico pé:
x’ J=m-v §§ J=m-o-r
Ex. 53. IZpogopun HAkod onpueiov. ¥ adti TV u;pm'rmc-n Exoupe TOV

£ETic dpuoud :

1| por) tob mﬂm iy

To ﬁvucrpa G i tfic oTpopoppiic Exel ‘1917? T0 xévrpo O tfic xvkhkiig
tpoyilic, popéa TOV GEova meploTpo@ic, gopd mov kabBopileton and TOV
xavova tob deEiootpogov koyhia kai uéreo G ico pé :

I Ztpogoppi (6) o0 DhkoD onpeiov A dg npdg Tév Eova X'x dvopaletan

otpogoppun] DAikob

4 G=mv-r i G=mr? @ (1
onpeiov

And thv &Eicwon (1) Bpiokouvpe 811 016 chotnua povadewv MKS uo-
rdda orgogopuijc eivar 1 kgr - m? - 'sec™l.
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6. Ztpogoppn otepeol owparog. "Eva oteped chpa oTpigeTal yipm
ano otabepo dEova (oy. 54). "Oha td DAMka onpeia Tob
otepeod of kdaBe otiyun Exovv v idia yoviakn tays-
e © koi 1@ Emineda TV KukMk®V TpOYLAV TOLG
elvar kabeta otév GEovae meprotpogiic. “Emopévag 1
atpopopus] Tod atepeot ExelL pétpo G oo pé 10 dhye-
Bpik6 @GOporopa tdv pétpav Tdv otpogopudv SAav
Tdv DAkdv onpeiov tob otepeod, dnhadf elvar:

G=m-r?-04+m-r?2- 0+ -++m,-r2-0  f

=(ml'r1=+m2'rzz+'" -"'“.lv'rvi)‘cD

*And v tehevtaia EEiocwon Bpickovps : e

( \ Zy. 54. Ztpogopun
\ _ otepeold odpatoc.

oTpopoput] otepeod chpatog G=0:.0 2)

— —
Td aviopata G xai o Exovv gopéa tév dEova mepiotpopiic Tob ote-
peod. “H &ficwon (2) éxgpaletar pé tiv dvuopatikh icwon :

G=00

4—\ ] = = < . .

Y- MeTaBoln Tiig oTpogopuig oTepeold owparog. Té otepesd otig
xpovikég oTiypég t kai t-+ At Exer dvtioToyo yoviaxh taxitnte o kai
o + Aw. It Sdpkeia To0 xpdvov At 16 oteped Exet 'ymvwlcnmwcn
= @@?At kai émopévag ot Sidpkela tol xpdvov At Egoppdletar oTod
oTEPEOD HIG gomy) mob Exer pétpo M kai loyver 1) &Eicwon :

M=0©-a # M= GT kai M-At=0 - Ao 3)

T6 ywopevo tijg ponfic M éni 16 xpovo At, mo0 dvepysl f| pont] mdve
616 odpa, dvopdletar dlnany tijc ponijc ot Sidpxeia tol ypdvov At. “H

®Onon ponfic eivar dvuopoatiké péyeog ﬁ-At, avaloyo pé tiv dbnon

Suvapeng F - At xai Exel pétpo oo pé M- At.
Z16 clotnue povadov MKS uovdda dbijoewc gonfic €lvar 1 N - m - sec.
‘H porn ddpavelag © tod otepeod dg mpodg t6v dEova mEpPLGTPOQTic _
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elvar péyeBog otabepd. Tt Sdpkera tob xpdvov At 7 perafols] Tijc orpo-

‘poputic tob copatog Exet pETpO :

AG =0 (0o + Aw) — 0O -0 tpa AG=0" 0 4
*Ano tig EEiodoeig (3) kai (4) ocvvayetor 6 dxorovBog vduog Tijs pera-
Bokijs tijs argopoouijs :

vopog petaforiic tfig otpogoppufic AG =M . At

‘0 mapandve vopog Ekepaletar pé thv dvuopanikn Eicaon :

AG = M - At

. Aiathpnon TAg oTpogoppig. ‘And v £Eicwon AG = M - At
vvayetar Ot, 6Gv  otd otpepouevo oteped  Sév  Evepysl  kamd
ponty (M = 0), 1ote xai 1 petaPorn tfic otpogopufic tod otepeod eivan
Tomn pé undév (AG = 0) xai émopévag 1) otpopopun) tob otepeod drarnositar
arafepr) (G = otwf.). L' adth v nepintoon 0 otepsd odpa f Tpsuel

(G = 0) #| xtekel dpod# otpogiky kivnon (G = o7ed.). Tevikd ioyler 6

axolovBog vduos Tijc datnerioews Tijc atpopopuiic :

GEova, 8&v Evepyel kapmi@ porntl, 1| ctpegoppi] 1ol ocdpatog Sietnpsitm

I "Otav of Eva oteped odpa, mod propel va atpigetar yipw and orabepd
otabepi).

‘O mapandve vopog umopobue vd molpe 6t &kopdaler thv dpyn Tiig
adphverag otfiv nepintwon tfic otpogikiic Kivhicewc.

Movapivo chompa. @swpodue Eva jrovwudve oveornua, Snhadn cbotnpa
pabdv ot dmolo Bév Eguppodlovrar EEwtepikég Suvapec 1§ fpuppdfovrar
ELotepikég duvapels, AALG 1 ovvioTauévy Tav pemdw Tove B Tpd TOHV EEova
nepLoTpo@fic 1ol ocvornpatog elvar fon pé undér. "Onwg oth peta@opiki
kivnon (§ 22) Eror xai otf orpogikn kivnon loxder 74 doyn tijc Starnei-
gewe THS OTPOPOPUTS :

‘H )ik} otpogoppi] £vég povopivov cvotipatos paldv Siatnpeitar

otabepi].

Mapaderypa. "Evog dpilovriog diokog pmopel va otpépetar pé doty-
pavrn piff] yopw dnoé katakdpvgo dEova (oy. 55). IMave oté dicko oté-
ketar GvBpomog mov oTd o Tevtopéva xépia Tov Kpatel dAtfipsc. Baloupe
16 clotnua diockog - GvBpaonog of Opaki) otpogiki) kivnon pé yoviekn Ta-
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yotnte ;. Tote f| opogoppn) tol ovotipatog elvar G; = O, - ;. "Otav
76 chotnpa oTpégetal, 6 dvBpomog pépver dmdTope Tolg 0o dAtiipeg Kovid
otov Eova mepiotpofic. Tote f ponn ddpdvetag tol cvothparog Ehat-
tdveral anotopa kol yivetar ©, < ©,. ITapotnpoipe 6Tt 1 yoviakn toxdtnTe
700 cvathpatog abfdvetal amoTope Kol yiveror w, > ,. AbTé cuvpfaiver
yiati t6 ovotnue elvar povopévo kol

EmopEves 7 atpopogur] Tov diaTnpeitat

otafepr], dnhudn elvar :

[C]
0, 0, =00 Gpo @ = Gt -0 ::
o I
“H tedsvtaia Eicmon deiyver 6m1, H

i
&v 7 porf) Gdpdverag Tob CLGTANOTOS Q|Jw 4’w
ghattolel (0, < ©,), To1e 1) YOVIOKT 4 2) Wy
tayltnte o0 cvotfpotos abidveral Tx. 55. . 56.

(0 > ;) xai avriotpogo. Awtfipnon tfic otpogopuic.

*Avtiotougia tdv peyebdv tijg peragopikiic kai tfig atpogixiig Kivijocng.
Meletdvrag TH petagogix] Koi T1) orpopux) xivion tol otepeol cOUATOG
Bphkope Sidpopu guoikd peyédn mov elvar dmndlutae dvtictoiye otig dvo
abtéc Kwvioelg, 6mog Quivetal oTév mopuKdTe miveka.

* Avrioroiyla petagopikiic kal oTpogikiig Kivhioewg

Mezagopiki] kivion Lrpogik] kivnon
Avdomnpa s Towvia otpogfig 0
Tayvtnta v Towviokn taxbtnToe ®
"Emtayuvon ¥ Twviokh émrdyuven «

Advapn F Pomn M

Madlo m Ponn adpdverog (C]
Oeperimdng éicwon F = m-y Oeperadng &Eicwon M = @.a
“Epyo W = F-As “Epyo W = M-Ag
Kivnukn évépyela E = -;— m-v? Kuwnrikn évépyero E =%E)'m2
‘Opun J=mv Ztpogopun G =00
"QOnon duvapewng F.At “Qbnon ponfig M-At
Metaforn opufig Al = F-At Mezafoin otpogopufic AG = M-At
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Eyxéoeig mod ovvdiovv 11 petagopikil pé T oTpogiki Kivnon

Mfjkog t6€ov xai yovia otpopiig =R p
Taybtnre kol yoviekf tayvtta v =o-R
Kevtpopdrog émitayuvon Y = @ R
‘Emitpoyie émitayvvon Tg=0-R

31. 'EAeBdepor dEovec neploTpognc

"Otoav ua dpoyevig ogaipo meproTpépetal YOP® Gnd pid Siapetpd g,
ol puyokevtpeg Suvdpelg, mob dvantbocovral otd bAika onueic tfic ogaipag,
katapyobvtar apoifaic, yioti @ DAikd onpeio SiotdoocovTol CUMRPETPLKA
Topw and tov dEova neprotpoiic. "Etol ol puydkevipeg duvdapeic dév mpo-
koholv kopd dAlayf oth SiedBuvon tob dEova mepiotpopfic. £ adrh v
nepintoon 6 dEovag mepiotpopiic Aéyetan éAedflegoc dfovag. Tevikd Oha
6 obpata Exovv Elevbepoug GEoveg, mob mepvolv dnd 16 kévrpo Papoug
ol ochparos. ‘H ogaipo Exer dneipovg EhedBepoug GEoves. Zé kabe dAlo
Opwg obpa Lmapyovy tovhaxiotov tpeic éAevlepor dfoves, moL & kabévag
elvar xdBetog 016 éminedo 1dv dvo Gllwv.

“Otav Eve oteped, mol nEPIOTPEQETUL YPAYOPQ, pumogel vd éxdéler Gva-
peco otolg didpopoug EhevBepoug GEovég tov, tOTE TO odpa mpotiud
éxelvo 10v EhetBepo GEova, b mpodg oV 6moTo 16 cOpa GrokTd T7) peyati-
Tepn pomy] ddpdveras. ' adtf thv mepintwon mopatnpobue 811 oi orol-
xeubderg paleg tol otepeod oduarog npoonabodv vd dmopaxpvlody, 6co
pmopobv mepiocdtepo and tov GEova mepicipopfic. Altd oiverar 1o
£Efig meipapa. "Evag dpoyeviig kukiikog diokog elval otepempévoc ot pid

' fixpn oOpparog, mov | mpos-

——% %% ——%® ——%2 = Ktaof tov cvurinter pé ud
T Siapetpo tob diokov (EEovag
cuppetpiag). “Otav 16 oclppa
otpipetol Tolb ypriyopa yo-
po and TOV Kot piikog GEo-
va tov (oy. 57), 6 diokog
i rnaipver 6pilovrio 9éon xai
oadpect © gEaxolovBel va otpépetar yo-

" ' po &no Evav EledBepo dEova,

O i nob mepvaer Gmd 1O Kévipo

K L Bapovg tob diockov kai elvar
= B ¥ % k@fetoc oté Eminedo Tob Bi-

Ix.57. ZIx. 8. Iy 59. Ix. 60.  grov. "Av Swartaphovpe yid
Tepiotpogn otepeod yopw and hetfepo GEova.  Alyo 10 otpepopevo dioko,
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abtog Eavapyetar otiv opiiovnia Béon. TV adrd Aépe 6t abtog O Eledbe-
poc GEovag elvar edorabijc élerbegoc dfovas. TO oteped odpa dg Tpodg adTd
tov GEova Exel ) uéyiorn pomij adpdverac. TO 110 paivopevo napatnpoipe
kai &tav neprotpépetar ypiyopa Evag kdvog, pia Oniia and dluoida, Evag
kOAv8pog (oy. 58, 59, 60)."H nepiatpogn) 100 otepeod ybpw and édevbepo
GEova péylotng pomfic @dpaveiag dnpiovpyel katdotacn edorabodc nept-
otpooiic Tol atepeod (edoralis Edetbepos dfovas). “AvtiBeta 1 mepioTpogn
Tob otepeol YOpw and EhevBepo GEova ELayioTtnc ponfic ddpdveing dnpi-
ovpyel katdotacn doraboi meprotpogiic Tol otepeod (dorathjc éledfegog
akorvas). "Qote :

‘H nepiotpogi] otepeod cdpatog sivan ebertabig, drav yiverm yopo
ané tov Eheobepo GEova tiig péyietng poriic Gdpavewus.

a. ItpdBoc. Aiathpnon Tol &fova nepioTpogfic Tol aTpdBou.
*Ovopdletal arpdfoc Evag kukAikog diokog mol Exer peyéAn pdle kai mept-

~ otpépetar Tokl ypiyopa yopo anod GEova,
mov mepvdel anod 16 kKévrpo Papoug tob Bi-
okov Kai elval kabetog o1 éninedo ol
diokov (oy. 61). “O dfovac abTog elvan
iEovag ovpperpiag, EhevBepog GEovag kai
dﬁm‘;ag tfic péyiotng ponfic  adpaveias.
Mié Bapie cBolpae, mod otpépetal TOAD
ypiiyopa, dro tekel otpodPo. Iy. 61. ZtpoPog.

NMPOBAHMATA

58. Mid coaipa Exet axtiva R, palo mxai ponn adpdvetag dg npog d&o-
Vo, 1;01’) nepvdel amd to kévipo g lom pé O = % m-R2 Agfivoupe

coaipa #LebBepn vd kvhicer amod v kopven kekhipévov Emmédov, T
omoia Ppioketar of Gyog h mave and 16 6priovrio Eninedo. Moon tayxdtnTa
v Exel 6 kévpo Papovg Tiig opaipag, dtav abti @Thver 616 Katdrepo on-
peto tob kekApévov Emmédov kai moom eivol TOTE 1 YOVIOKT Taxlinte o
kai 7 xivnrikn évépyewa E tiig ogaipag ;
Egappoyf : h =40cm. R = 10 cm. m = 3 kgr. g = 10 m/sec®

59, Mud 6poyevig papdog Exst pijkog I = 2 m xai otéketal Katakopuen
raveo of Oopilovrio Edugog. ME moom TaxlTNTE L PTavEL oT6 Edagog 1)
avatepn dkpn tiig paPdov, Grav N papdoc avarpémetor; ‘H pomn adpd-
velag Tiig papdov dg mpog dEova kabeto oth paPdo kai 6 dmoiog mepvder
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and thv dxpn tiig papdov elvar ® = L} m - 12, dmov m 7 pdta tfig paBdov.
g = 10 m/sec?

60. ‘O xwntiprog GEovag £vog altokivitov &xteAel 3000 ctpogéc 16
Aentod xai petadidel and ) pnyxavn otoig micw Tpoyolc ioxh P = 60 kW.
IToon eivar N ponn mo¥ Gvantiooel | punxavi ndve otov dkova ;

61. "Evag dpoyevig diokog Exer Siaperpo 2R = 40 cm, pale m = 3
kgr xai otpégetor yOpo and GEova mod mepvder énd to Kkévtpo tol Siokov
xai elvar kGBetog otd ninedo tob Sickov. ‘H pomh &dpaverag tob diokov

g mpog adtd tév GEova elvor © = -il— m - R%, Z1iv neprpépeia tob diokov

koi xdbeta oty (81a ndvrote dxtive dpappdlerar Sbvaun F. Méco mpérel
va eivar ©6 pétpo abrfig tfic Suvauens, dote 6 dickog v oTpépetal pé yo-
viekf] Emrdyovon a = 2 rad/sec? ; II6on kivnrik évépyeia E Exer 6 diokoc
petd gpévo t = 4 sec nd A otiypn mod Eexivnoe and v fpepia ;

62. Mud Edika Gepomhdvov Exer pale m = 50 kgr, mov T Oswpobpe ov-
TKEVTpOpEVT of dnoctacn R = 60 cm énd t6v GEova mepiotpogiic. “Otav
M Ehka otpépetar pé yoviakh Emtdguvon o = 15 rad/sec?, noon elvat
1 pomfy M mob Egappdletar nive otiv EMka ;

63. "Evag ocpovduhog apyilet v otpépetar pué yoviaki mtdyovon o = 3
rad/sec® kai ot gpoviki oTiyun t Exel dmoxtfoel cuyvotnra v = 24 Hz
Na Ppebet 6 xpovog t xai mbéoeg otpogés N Ekave 6 cpovdviog, Gomcy va
aroxtioel abth Th cuvyvoTnTa.

64."Evag Spoyevg diokog Exer Siguetpo 2R = 1,20 m, pafa m = 300 kgr
kal otpégetar yopic tpiféc yipo and dfova kabeto otd Erinedo Tob
diokov xai 6 6molog mepvéer and 16 kévipo Pdpoug tob diokou. “H pord
adpaverag tob diockov dg mpdg adtd tév Gova elvar O = —12— m-R2 a) IToéon

yoviaxf] Emitdyuven a droktd 6 diokoc, Gtav Evepyel mavm Tov Guve-
x0g p1d pomf ion pé M = 378 N-m ; B) "Av 6 diokog otpéeetor dpurd
pé ovxvomta v =20 Hz, noon pomf M, mpémer v évepyfoer cuveyde
nave otd dioko, dote abtég vi ortaparfoer ot Sidpkela Toh }pdvou
t = 180 sec;

65. M dpoyeviis coaipa Exer pale m, dxriva R xai dofvetar &hev-
Bepn v& kulicel kotd pfikog kekAipévou Emimédov, mob Exel khion @ = 30°,
a) “Otav 16 kévipo Papovg tiig opuipag Exel petagopiky tayxdTnTa v, Vd
Ppebetl 6Tu ﬁ ohikn xivnTikn Evépyswn tiig opaipug diverar dmnd v EEi-

ocwon E = i_o m-v2 B) Na Bpebel A taydtnte v 1od kévrpov Pdpovg tiic
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opaipug, Stav abdrh 0a Exer Satpéier mave o16 kekhipévo Eninedo ddotn-
po s = 2m orig &Efic mepumtdoeg : 1) Grav dév dmépyovv tmPéc xai
2) rav Omapyovv tpiféc, mod N cuvictapévn toug T Epuppdletar otd Kké-
vipo Bapovg tiig opaipag kai elvat ion pé 16 1/80 tiig duvapeng F mod mpo-
xahel Thv xabodo tiig opaipac. ‘H pont) adpaveiag tfic oguipag Gg mpog

dEova mob mepvast dnd 6 kévrpo g, elvar © = % m - R2. g = 10 m/sec?.

66. Mid palo m = 100 gr propel va yhiotpast yopig tpiff) nédve of ma
opilovrie pafdo AB. ‘H paBdog AB elvar otepewpévn o160 Kévipo g
0O mave of katakopupo GEova (A). ‘H pale m Bswpeitar dg HAiké onueio
kai @pywkd icopponei of dmndotacn O = I = 16 cm. “Eva Aentd vijpa
cuvdéet T pale m pé 16 onpeio O. To wufipa OA tiig pafdov Exer pfikog
OA = L = 32 cm. "H ponf @dpaveiag tfic dpoyevolic pafdov AB dg mpog
t6v GEova (A) elvar © = 10-2 kgr - m% Aivovpe oté oloTnHa b yoviekd
taybtnte @, = 5 rad/sec kai Eneita 16 dofivovpe EhedBepo. T viipa ondlet
kai ) pale m netéyerar othyv dxpn A tiig pdfdov. ITéon elvar 1) véa yoviaxi
TayitnTe ©y 100 CUCTAMATOS ;

67. Avo ioec palec m, = m, = 2 gr elvar otepewpéves otig Gxpeg mig
papdov AB, mol Exer dofpavtn pdla, pfixog 21 = 60 cm Kai oTpégetal
yopic TpPA pé ovxvomte v = 2 Hz yipe dnd dpLovrio GiEova, mod nep-
végl 66 16 péoo O tiic paBdov. @) Na Ppebei f otpopoppn G 10b cvoth-
paroc. B) Mé pia Sudtaln, mob 8¢ dnuiovpyel EEwtepikéc Suvdapelg, peta-
Kivobpe Tavtéypova Tig dvo pdaleg m, kai m, xai tig pépvoupe of drdotaom
I, = 10 cm énd 16 onpeio O. Na Bpebel 1| véa yoviekq taxdmre @, tod
cvotnpatog kal 1) véa cuvyvotnra v;.

500’ ohpata Exovrar petakd Tovg kai pé dovaun (F) mod elvar dvaroyn pé
16 yivopevo t@v paldv tovg (m; xai my) kai dvrioTpégag dvaioyn pé t6
tetphywvo Tig droctaoeds toug (d).

my - My

F=k.—g m
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6nov k elvat 7 oraflegr] tijc meyxdowas Efews. "Av otiv &Eiocwon (1) pa-
Aovpe my = my = 1 xai d = 1, Ppiokovpe F = k. "Qote §| otabepn fig
naykoopag EAEewng k Ekgpaler T SOvapn pé thv dnoia Elkoviar perakd
Toug 8o pales, mov kabepud elvan Ton pé wa povadae palag, Stav i petaktd
Toug andotacn eivar fon pé pd povdade pfikoug. "And tig petpioeig Ppi-
xope Su elvan :

k = 6,67 - 10~ N . m?%kgr?

Té aitio mod dnuiovpyel v dpoifaia EAEN petatld tdv 600 paldv dvopd-
Letor Pagiryra.

. MNedio BapltnTtag. ‘H pala M tob ‘Hiiov &aoxel EAEn mave
ot péla m tob kabe nhavitn. "Etol 6 x®pog yopw ané tév "HAro Exet thv
EEfig puowe) didtnra : mave of kabe palo m nov Ppioketar péoa o avtd
| 16 x®po éEooxeltar and M pdfoe M tod ‘Hiiov wa EAEn cipgeve pé 6
- vopo tiig maykoouog EAEeng (vevrdveia €05n). Tevikd Exovue t6v dkdlovo
OpLouo :

Iedio Bapirnrag dvopatetar Evag ydpog, dtav of kabe pala mobd dmapyel
péoa ¢’ abtd 16 ydpo iEaokeiton vevtdvera EAET.

"Evou 1| pala M 1ol “HAiov dnptovpyel yopo g vd medlo Pagiryrac
7ot “HAlow xai v adté nave oé wé pale m, mod Ppicketar oé dndotacn
d and ©6 kévrpo tob “‘HAlov, Evepyel vevtdveln EAEN :

M-m
- @

Zopgova pé thv éEiocmon (2) f| vevtdvera EAEN F yivetor fon pé pndév
(F = 0), 6rav fj Gndéctaon d yivel dneipn (d = o). "Apa Eva nedio Bapo-
rog ékteivetar &g vd dmepo.

Kabe anlavig dotépag mepifaiietar and Eva medio Papitnrag. “Emi-
ong kabe mhavitng kai kdbe dopupopog dnpiovpyel yopw tov 16 S1kd TOL
nedio Bapl’mrro:g.\

[ [\/l Auvup&é nedio. I'evika 6 x®pog, mov péca ¢ adTéV GVvanTUCCO-
. fﬂv;(t‘ dphoeig and dnootacm, dvopdtetar dvvauixd medlo. Elvor yvootd Td
Efic Suvapikd media
. T6 medio fapirnras mov dnpiovpyeitar yopo and pid palo.
2. T6 nAextpuxd medio mol Snuiovpyeitar yopo anod Eva fHAextpikd poprio.
3. T6 payvyrind medio mod dnpiovpyeitor yipw and Eva poyvnukd moro 1
YOp® and NAekTpikd pebpo (dnhadn yopw and kivovuevo HAEKTPIKO QopTio).

F=k.

WnoionoOrke amo 1o ivotirouto EknaiSeuTikrg MoAmkrg



Néuog 1iic mayxéopas EAfews 81 )

'0 Einstein otf] yevue] Oewpla v medlowv anéderle Ot :

Téa Svvapka nedia Swdidovran pé v tayitnra 1ol @utés 616 KEVo

(co = 3 - 10° m/sec).

T1d mopandve tpie Suvapikd media f avantooouevn and dndctacn
dovapn F diveton amd dvaloyoug vopous (BA. nivaka).

Népor TOv Suvapik@v nedlwy

nedio Papinrag
NAektpikd medio

payvntikod nedio

m, - My
F=k'_ld‘_-
F=K,,,L-Q‘(-15Q’

m; - m
F=K""""_IT—’

‘Qc mapaderypo mediov ﬁapbrqm’.s 04 #Eetacovpe 76 medlo PaptTnrags

i I'rjg.

33. Medio BapiTnTac Thc I'n
7 >\

By ‘{

77

‘H pato tijg I'fjg dnuiovpysel ‘yupu%d nedlo pagvrnras wijs I'fc."Av
katd npocéyyion Oswpricovpe 61 fi I elvar coaipa, pé axtiva R, xai 6t
dmotehettol Gno Gpoyevi dpdxevipo otpdpate (o 62), tote amodeiyve-

tar Oti:

‘H £En (F) mod iEaokel f| pale tijg Tiig nave of Eva ko onpsio
patag m mob Ppioxeran of dnbotacn d dnd o kévrpo tiig [ig, diveram
and 16 vépo tic maykdomag ErEeng, dv Beopiicovps bt 6An 1 pala
M tiig Tiig eivan ovykevipopévn otd kévipo tijg I'fjs.

it s

Tx. 62. ‘H EAEn F nod &Eaoxel ® I'f naven oo DAMkd onpeio A.
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"Enopévas otiv mepintmon tob mediov Bapitnrag tiig I'iig Sexopacte
Ot | I'fj ovunepiopéperar v DAk onuelo mob cupminter pé 16 kévipo
i I'fig xai Exer pata M fon pé 6An ) pate tfig ITijc. “Etol Exouvpe TV
£Eicwon :

EAEN mob &faokel A Iff F—k.M d’,’“ M

Z16 medio Bapitnrag tiig Iiic (6nwc xoi of xdbe dAlo medio Bapo-
™rac) Swkpivovue dpiopéva otoigeio Tov.

1\4
; O / 9/ "Evraon Tol nediou BapitnTtag. “Eva onpucio A tob nediov Pa-
/ pitnrag tfig I'fig Ppiokerar oé anéoracn d énd 16 kévipo tfig I'fic. "Orav
016 onuelo A gépovpe wd palo m, tote adth | pata Edxetor anoé v pala
M tfig Tijg pé dovapn F nob 6 pétpo tng diverar énod tHvV £Eiocmon (1).
L’ abth v nepintoon Exovus tév dxdiovbo Sptoud

"Evtacn Etoﬁ nediov Papbinrag tijc s of Eva onpeio Tov A ovopa-

Cetar 76 mnhiko tiig Suvipsng ¥ mob Evepyel oti) pala m (nod Ppicketan
ot6 onpelo A) S tijg palog m. ‘

Evtaon tob mediov
Bapitnrag

—
g:

@

8|y

‘H &vtaon 7ob nediov PupiTnrag elvar &’waya_gb nob Exel gopén kxai gopd
16 gopéa kai i opd Tfi¢ Suvapsnc F xai uérgo Too pé 16 nnhiko :
F

g=— ©

"Anéd v éEiowon (3) ouvayetar 8t povdda évrdaemg tob mediov Bupitnrog
elvar 1 N/kgr.

Zt6 onpeio A tod nediov Bapitnracg 7 vevrdwera €&y Fnot’) évepyel mave
otf uélo m, eivar 7d fdpoc m _g“ nob Exer o adth A Ofon N pale m.
“Etol ané tiv &icwon (2) Exovpe :
m-g

= Gpa £E=§

—I_E_
R bitee &
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‘H oyéon nobd Bprxape pavepbver bt :
Li Eva onpeio tob mediov Papitnrag tijg s 1 Evracn tob nediov Papi-
rag kai 1 Emrayuven tiig $hedlepng ntdoeng Exovv iy iha apibpn-
I nukf| upf (oy. 63).
*Ano v 2Elcwon (1) Bpiokovpe 6t 16 mmhiko g = F/m elvar ioo pé :

g=k ®

*An6 v éElowon (4) cuvayetar 6Tt :
‘H #viaen tob nediov Papitnrag pe-
tafaileton dvniotpogog dvaloya pé 6
teTplywvo tiic dnootdoemg and 16 ké-
vipo tiic I'fic.

6. Auvapikn ypappr Tol nediou 6a-
puTnTag. Zé wa pdlo m, mod Epyetal 610
onueio A tob mediov Ppitnrag, &vepysl 1

vevt@vera EAEN F mov Gvoykdler th pale
m va KivnBei.

Avvapiki) ypoppn tob nediov Papity-
tag Ovopaletal 1) Tpoyld mod Swaypager Ex. 63. "H émrayvvon tiig Bo-
ma pala pé v énidpuon tod mediov
papitnrac. :
‘H duvaptkn ypopun Exet dedbovon kai popd 10 dievBuven xai 1M opd
tfic &vraoemg tod mediov Bupitnrog (oyx. 63). "Qote ol Suvapikés ypappég
o mediov Papvtnrtag tiig I'fig elvar edleies yoauués mod cvykhivouv mpog

10 xévipo 1fig I'fjs. C&]

v /:;
Y. Auvapikod Tol nedio %og. Z& Evo onueio A tob nediov Ba-

M
dz’
*Av o616 onueio A @épovpe pid palo m, abth Elketor aro T I'f| pé dovaun
mob Exet pétpo F = m - g,. T va petogepel f pdlo m dnd 16 onpeio A
¢ 16 dnetpo (6mov undeviteton 7 Evraon ol mediov Pupintac), mpénet va
danavnBei Epyo W. Tote Eyovpe tov EEfG dptoud :

=
© potnrag g elvar KutakopLen.

pitntag tijg Tijc 1 Evtacn tob nediov Papitntag elvar ion pé g, = k -

Avvapiké (U) 1ob nediov Papdtnrag tijg I'iig of Eva enpueio tov A dvo-
paletar 16 nmhiko tod Epyov (W), mod mpéiner va damavnlei katd i
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I netagopd tijc palac m and t6 Ozowpodpcvo onpeio dg 16 Grepo, Sid
fic pélag m.

duvapik6 of onueio tob

nediov Bapdtnrag Lk

w
gre) ©)

T6 Snva'pucé glvar povducrgo péyeboc. "Anéd v éticwon (5) cuvayeral
Om povdda dvvauxot tob mediov Bupitntag elvar 1 Joule/kgr.
*Amodeiyvetar 6t :

Té dvvepiké (U) tob nediov Papbrntag of Eva onpeio, moh Ppiokerar
ot andotaon d and 16 kévrpo tiig Iijg, divera ané tijv iEiowen :

Suvupu'cé oé c'nuato Tob § pikints, M ©)
nediov Papdtntag d

Té apvnmixd onpeio dmodnidver 6t mpéner vd danawnbei Zpyo, Y16 vé
netapepbel 4 povdda pdlag @nd o6 Bewpolpevo onpeio dg 6 fneipo.

Té duvapikd tob mediov Papitnrag oriv imeavewn tijg ijc. “Av Ocw-
phicovpe t T opouipikf pé dxtiva R, téte 16 Suvapikd tob mediov Po-
putnTag otV émpdveta tijc I Siveron anéd thv éiowon :

M .
UD == —k 4 —R— (7)

"Av omv Eicwon (7) Palovpe: k = 6,67 10~ N . m?2 - kgr-2,
M = 598102 kgr wai R = 6370 -10® m Bpickovpe :

dovapikd tob mediov Pupvrntag

~ . I
othv &émedvela tfig I'fic Up = 610" Jele/kgr

i dxpiBéotepa U, = —6,248 - 107 Joule/kgr

“Qote, Y14 vi petapeplel Evo odpa pé pato m ané v Emedvela Tig
I'fic &g t6 dnerpo, mpémer va SamavnOet Epyo kat’ anoivrn T Too pé m-U,.
"Av 16 odpa adtéd elvar PAfina kei tob ddoouvpe tooM KnVNTIKY Evipyela,
®ote va loyver 1 éEicwon :

-%—m-uf:m-Uo (8)

t0te 10 PAfjpa 0d Sagiyer and v EAEN tiig Tic.
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@cwpobpe dofpaven Ty dvtictacn tob dépa. Améd thv ékicoon (8)
Bpiokoupe &t o” abt) TV nepintwon npémel v Sdoovpe o1 PAfine dpyikn
tagiTnta v, mod dvoudletar Taylmra dagvyic xai elvar Tom HE :

v = V20, ®

"Av otijv &&iowon adth Palovpe thv Tipf tob Uy, Bpiokouvpe :

toyotnTe Soguyfig v, == 11,2 km/sec

3. Alagopd Suvapikold petafy dUo onpeiwy TO0 nediou Bapl-
tnTag. Oswpoipe dvo onuela A, kai Ay ToD nediov Papirntag mov oi dno-
otdoelg Tovg and 16 kévrpo K tiic I'fic elvar KA, = d, kai KA, = d,. Elvan
d, < d,. Tt6 500 adra onueia 16 Suvapikd Tob mediov Bapirnrag xat and-
Avtn tipn elver évriotouye :

M M
UI——-k-Tl— xai Ug—k'-a

Elvar U; > U,. “Apa petatd t@v 800 onuelov Ay xai A, dnapyer da-

@opd dvvauixod :

drapopd dvvapikod U,—U,= kM(Il_— — ~:—) (10)
1 2

Hapatipnon. ‘H dwpopd duvapkod Uy — U, ikppaler 0 Epyo mold
npémnel v SamovnBel yid v petagepBel 1) povdda pdlac Gnd 16 Ay 610 A,y
i yimpoou 76 Epyo mol maphyetor Gméd 6 medio PaplrTnrac, Srav

<

7 wopdBa pdlas mérer EedBepa Gmo T6 A, oo Ay
4. MetaBoAn Thc Tiphc Tob g pé 16 Oyoce

“Av feoprioovpe 8t | T elvor coaipikf pué dxtive R, 16te othyv £m-
pavewn tfig I'fig 1 émtayvvon Tiig BapbtnTag Exel pétpo :

g = k- 3 = oab. 0

v Empdvelo tfic 0dhacoag xai of YEQYPUPLKO n?ui'c(;g 45° 1 émitd-
yvon tiic Papitntog elvan :
g = 9,81 m/sec?
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Z¢ fyog h mive dnd v Emedveln 1fig Odlaooag elvar :
M

&=5 ®mrmy i
"Av Sunpéoovpe kata pédn tig EEodoerg (1) kai (2) Ppiokoupe :
Tipf tob g Y R s
ot6 Gyog h En gg"(R-i-h) k2

“Av 16 Oyog h elvar pikpd oyetikd pé thv dxriva R tfig I'fjg, anéd v
&Eiowon (3) Bpioxovpe :

Tipf ol g
oté dyog h g"(I _——) ¥

“Otav Aowndy dvePaivouvpe of Gyog h mave Emé v émeaveia tig Od-
Auocag 7 éAdrrwen tfic Tiufic Tol g elvan :

Ag =g,—g,  xai Ag = ¢ & (5)

“Eva odua, mod otiv émeavein tfig 8dhacoag Exel fapog By = m - g, oé
tiyog h Exetl Bapog By = m - gy “H Ehdttmon tol Bapoug elvar AB = By — By
dpa :
AB = m (g, — g,) = mg, - 2h Kai AB:BD-ZTh
“Av m.y. elvm B, = 103N, R = 6400 km xoi h = 4 km, tote | érdz-
toon tob Pdapovg elvar AB = 1,25 N.

Meipaparikn) énaiiBeuon TA¢ peTaBoAig Tol g pé T Uoc.
To6 éxxpeuég &vog poroyiod otnv émpdvewn tijg Odracoos xal o€ Gyog h
Exel avrictoiya mepiodo T, kai Th, mod Sivovtor and tic EEicdoeis :

¢ ! Th &
T=2nv: wiit ! peon P novEp i 2 Yk
‘ &o ’ gy ; T, 2y

Ta R+hy ., h , B h
- (R )—1+T{ xai T.,—'r.,(1+i) (6)

"Eneidn elvar g, < g, Emetar 6t elvar Ty > T, *H &&icwon (6) Enoin-
Oevetar, dv oté Oyog h perprioovpe méco kabuotepel 16 poldr oti Sudp-
Kew g Apépog.

—
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35. 'H npaypatikn 1 a rzv BAnparwv

"Otav Grd Eva onueld A tiig Emeaverag tfjg I'fic éxroedovpe Eva BAfjpa
pé apyich Taxbnta v, kai pé dpropévn yovia Borfig (ox. 64), Ppioxoupe ém
1 Tpoxie Tol PAN-
patog elvar mapafo-
A (8§ 13) xai Eva
onueio g elvar 76
onueio A. I" adtq
v mepintaocn Gew-
poUpe &t 1) I'fj elvar
énimedy xai Ot 1
tmubyovon T B~ 5y 64 ‘H tpoxia <ob BAApatos waS eaiverar mapaBors.
pitntag g 04 uera- :
pdiderar pé 16 Gyoc. AbTf @mhomownuévn EEéraon v PAnpdrav loxdet
né @ Pripata tdv Topofdiav pac, yati 6 BeAnvekés TV PAnudrtov
xai 16 Gyog mob gravovv elvar pikpd oxetikd pé v axrive tfig I'fig
(R = 6366 km).

> Anodeiyvetan 8m 1| mpaypatikn Tpoyd tob PAfpatog péca oTod YMvo
nedio Papbrnrag slvar T80 Eldelyewms, nob 7 wmé dotia g Ppiokerar o6
kévrpo tijg I'fig. "Enedn otd cvvniopéve Pripete v nupoférav pag 6
Bednvexéc elval moAd mKpo OYeTIKA pé v axtive tfig- I'fig, 1" adté 7
Tpoy1d Tob PAApaTOC pig eaiveTal 16E0 mupuPoriig, mod 8&v pmopolue vé
16 Eexmpicoupe ano T0Eo EMAeiyeEng (oy. 65).

a. *ExToEeuon BAipatog and Thv émedaveia Thg Mg, "Ard Eva onpeio
A tob 28Gpoug éxtokebouvpe PAnpa-

Ta pé Thv idia yovia Bolfig, GAAG pé ‘YrepBon
SiagopeTikf) ApyIKf TAXVTNTA Vg 'ﬂapuaoh]
"Otav 1 @pyixn TaxdTNTa U, CLVE- EAXEWpn

xc abkavetat, ToTe ol TpoyLEg TOV
BAnpdrav elvar 16En édelpewy, mOD

k]
Breg Exouv koo omueio Emapfic o AEo vas
Toug t6 onpeio A, Exouv ued xow NtEotia
fotla E mob Ppioxetor o106 kKévipo
tfic I'fig xai pud devtepn Eotia E
nov Ppioketar mhve o pid ebbeia ¥
nob mepvder amd t6 onuelo A T~
(o%. 66). “Otav mpoodevtikd abdfd- £y 65. Aév Eexopifovpe 16 10E0 mapa-
vetar fy apyiki TaxdTnTa vy, N ded- BoAfig dnd 16 toko EAAeivews.
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Iy. 66. To PAfipe Siayphoer 6o E\Asiyens, napaBolfic fi OmepBoAfic.

epn £otie E' v EMeiyewv ouveydc dropakpivetar, dAMG 74 BAijua da-
yedpovras fva wdko EAelpews mdvrore Savayvoller orify émpdvera Tijc I'ic.

"Otav Spwg M dpyikn ToxdTnTa AdPet Hid dpropévn Tipf, mod dvopd-
Cetar ragdryra Sapuyiic (velocity of escape), to1e 1 Sevtepn Eorie E' tiic
EMdeiyeng amopakpivetar ot inewpo xoi N tpoyid tob PAfjuatoc slvan
mapafodsj, nob N éotia g E Ppicketar owd kévipo tiig Ific. Kai &v 1§
apyikf taybnro Tob BAfpatoc yiver peyadirepn Gmé TRV TaxiTnTe Sragu-
TG, TotE | TpoxIE TO BAfparoc elvar dmegfolrf. "Qore Eva PAfjpa mob k-
tokeleton and v Empdveln tiic Ifig:

— Gv Exer apyixn taydrnTa puegdTegn Gmd thv taxbnte Siopuyfic, Sia-
YPdpeL tofo éldelpews xai émoToépe. oTijy émupdvela Tig Tije:

— Gv Exer dpyicn taxitnte oy 7 peyalitepny amé thv tayxdtnTe Sagu-
7iig, daypdger dvtictoyra véko mapafoiic 7} Ymegflolijc xai gedyer yid
mdvra o1 SidoTnua.

"Amé 16 tapandve cuvayetor 16 EEfig yevikd ovunépacya

yovia Borfis ij émetpiger otiiv Emoavewn tiig I'fic i &Levlepdvetan

I “"Eva BAiipa mod ExroEedetan and Ty imeaveia tiig I'iic pé dnovadirote
ané v EAEn tiig I'fig kai pedyer i névia otd Saetnpa.
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6. *H TayiTnTa Siaguyiig. "Arodeiyvetar & 7 rayvryra daguyijc v,
Sivetran and tiv EEicwon :

Taybnre Sraguyfic v, = V2g,R

dmov g, elvar f| Emrdxvvon tfig Papitntag oty émedvein i I'ig xai R
| axrive tf¢ I'fijc. "Av othv napanave &Eicwon Pdlovps g, = 9,81 m/sec?
xai R = 6370 - 108 m, Bpiokouvpe 81 7 raydrnra daguyijc elvar Ton pé:

TayvTnTe

Sraguyfig vo=11,2-10°m/sec fi v, = 11,2 km/sec

THv 161e Tipf Ppixape (§ 33 ) xai dnod v dEicwon :
Yp = Vz—U_o

* Avaxepalai@vovrog & ntapanave nd Eva BAfipe mod éktokedetar dnd
iy émupdvera Tijc I'fjc Eyouue :

tmotpoon otn I'fj vy < 11,2 km/sec
(tpoy1é EAAerym)
Siapuyn otd ddoTnua vy = 11,2 km/sec

(tpoxié mapaPorn fi DmepPorn)

36. Nepigopd BAnpatoc yupw and th Mi. Texvnroc dopugbdpoc

Eidape 671 and thv émoeaveio i I'ijc elvar addvato va ExtoEeboovpe
Eva PAfipa, mob va mepipépetar yopo dnd th T'fi. "Anod Eva onpelo A, mod
Bpioketar ndvew dnd Ty émupdveia
tijic I'ijc &xtokebovpe Eva PAfjpa
pé épyixi tayxvtnre v, (ox. 67).
“Otav 1) 6puldvria doyuea] Tayityra
elvar pikpfy, 16 PAfipe Sraypheet ,,
tdéo EAdelyews xail Eavanéptel otV
t¢mpavera tfig . ‘H ma éotia E 74
tfic 8AAeiyeng Ppioketar otd ké- /
vtpo tiig I'fic kai 1| &AAn éotia E’
Bpioxetar avapeco o16 kévipo tfig /
I'ic kai t6 onpeio A. “Otav 1 '
apyikn taxiTnTa v, ovvexde adll- y, 67, *Extotevon PAipatog dmé onuelo
vetar 7| Sebtepn &otia E' tfig EA- néve drd v Emeavea tig I'fis.
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Aeiyeng cuvexhc tAnoialer mpog 16 kévipo K tfic Tfic xai 8rav of 8vo
totieg tfig EMelyens ovunéoovy pé 16 kévrpo tiig Iijg, tote 1 Tpoyid tob
BAfpatog yiverar xwxdve kai to6 PAipa dév Emotpépel otV Emigdvela
i I'fic, GALG mepipéperar ylow dnd v I, Snhadf yiverar Evag reymrds
dogvpdgos ijs I'fjs (ox. 68).

“Yrmepohi

',/'u > 11,2 km /sec

MapaPohq
& =112 km sec

- b
8 km/sec < u <112 km /sec

o)
)U—Bkmj.se(--.—__-_———_—-_--

Zy. 68. Ol tpoyiéc mob pmopel vi Siaypayet 16 BAfiua.

“Av cvveyicovpe tHv abtnon tiic dpyikiic Taxbnteg vy, 76 PAfjua éa-
xolovBei vd negupéoerar ylpw and vij IV, GAAG tépa 1) tpoxié w00 PAfpatog
elvar Eldewpn, mob ) Sevtepn £otin g E’ Exer psratomiorel népa and to
kévrpo K tiic I'jc.

Téhog, Gv 1 dpyixf tagbenra v, yiver oy 7 ueyaiirepn dmé TV Tayo-
™re Seguyg, téte 1 tpoyud tob PAfpatog eivar dvtictouxa rdéo maga-
Polijs ij vmepfolic xai t6 PAfjna pedyeL Y16 mhvta oTd SrdoTnue. “Qote :

“Eva PAiijpe mob xtokedetar amé onpeio, mod Ppicketar mave and v

émeavewa tiig Ific, propei va neproépetar yopo and i I'fj 6€ xukhikn

fi éMdewmnikn tpoyid, Brav f dpywc dplovnia toyxbnra v, slvar -
kpbtepn and v taybtnta Swuguyfic.

TEPLPOPE YOP® o W %
ané ) T'ff v <V2gR i v, < 11,2 km/sec
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Aopugpdpog __——
U e

Zx. 69. TomoBétnon texvnrod Sopupdpov otfiv  Ey. 70. Kuxhixh xivion texvnrod
TpoXLE TOU. Sopupdpov.

NMPOBAHMATA

68. Ttiv imoaveie tiig Bdhacoag f Emrayvvon tiig Papitnrag Exer
v Tipf g, = 9,81 m/sec®. Na Ppedel of noéoo Gyoc h nave ard THv émea-
veio tfic Odraccag 7 et 1ob g glvar : @) g = 9,71 m/sec? xai B) g = g/2.
*H éxriva tfig I'fjc elvar R = 6370 km.

69. Itfiv émodavein tiig OGlacoag 1) Emrayvvon tfic Papitnrag Exet
thv iph g = 9,81 m/sec®. 1) Na Ppebel | ipn tob g of dnbéoracn 60 R
and 16 xévrpo 1fig I'fig, Smov R elvan 1 dxriva tiig I'fic, R = 6370 km. 2) ‘H
Tedfvn mepipépetarl mhve of oxedov kuklxih tpoxud yopw dné th I'fj xai
ot drnodotaon 60 R and 16 xévtpo tijg I'fic. "And 16 {Eaydpevo mod Ppiixape
napanave, propobue va Bpobue moom slvar 1 kevrpopdrog Emtayovon vy
i kukMkfig xiviioeag Tiig Zehfvng ;

70. “Evog Texvntog Sopupodpog, mod Exer pafa m = 1000 kgr éxtehel ku-
xKMkf OuoAf xivion of yog h = 1600 km méve ané v émopaveia Tfig
Ific. 1) TIéon Tayxbtnte v Exer & dopvpdpog xai méoT elvar 1) Sdpxera T
g mepipopic Tov yopw and th I'fj ; 2) Ildon elvan f) xuvnuikn) &vépysia
(Eryy) TOD 80pugopov ; 3) “Av bmoBéoouvpe 6t 1) Emitayvvon tiig Bapotn-
tag Gnd 16 Byog 0 ég T6 Byog 1600 km Exet Kath péoo Spo T otabept Tipn
g.=8 m/sec?, va PpeBet | Suvapikm &vépyera (Esw) mod Exer 6 Sdopupodpog,
Stav Ppiokeron mave otiv tpoxia tov. 4) Na Bpelei 1 dAxh pnyavikn
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gvépyewo (Eon) To dopupdpov. "Axtiva tfig I'fig R = 6400 km. Tiuf tob g
otfiv ém@dvewa tfig Bdhacoag g, = 10 m/sec?. Tipf tob g of Gyoc h :

R 3
w=a(Fys)

71. "Evag texvntog dopupdpog draypdger yope ard th I'fi EAdeintiky
tpoxd. T6 onpeio IT tfig EMheiyeng elvar 16 m6 kovtivd onpelo Tg pé ThHY
t¢medvela tiig I'fig kai Bpioketar o Gyog hp Kave and thv Emedaveln Tiig
I'fic. T6 onueilo A tfic EMAeiyeng elvar 16 méd poxpivd onpeio g anod v
é¢meavewn tfic I'fic xai Ppioketar of Gyog hy méve and thv Emedaveia tiig
T'fig. “YmoBérovpe &t amd 16 Byog 0 dg t6 Gyog ha 1| Emitayuvon tiig Papi-
tag Exel xatd péco Spo T otabepn Tiph g, = 8 m/sec?. 1) Na Bpebet 1
dapopd tdv taxutTOV va® — VA2, tig dmoleg Exer 6 Sopueodpoc otd onueia
I kai A tfig TpoyLic Tov. 2) "Av elvar hy — hg = 600 km kai A Taxitnte Tod
Sopupdpov otd onuelo IT elvar vy = 8000 m/sec, va Bpebel | taxdnTa v,
7ol dopupdpov otd onueio A.

72. “Evag texvntoc dopupopog Exel pafa m = 100 kgr kai xiveitar ndvo
ot kukAik1 Tpoxld o& Byog h = 2000 km navew ard tiv Emeavewa tiig I'fic.
1) ITéon elvar § Tayxdtnra v 1ol dopupdpov, 1| mepiodog T tfig Kivfceds
tov kai 1) kivnmikn évépyeid tov (Ex,y) ; 2) Bpnikape 611 otd Gyog h = 2000
km 7 tipf tob g elvar Ton pé g = 5,80 m/sec® Nd Bpebet 1) duvapikn &vép-
vewa (Esyy) T00 Sopupdpov oté Gyog h xai f| 6MkfA pnyavikn &vépyerd tov
(Eoa)- 3) Z16 Oyog hy = 1000 km 1 tipn) Tob g elvar lon pé g; = 7,50 m/sec
‘O dopugdpog, Eneta Gnd Spropévo ypdvo, TEQTEL o1yYd-o1yd Kai TéTE Sia-
YPaeL kKA TpoyLd o Gyoc h, = 1000 km. Né Bpefel f tayitnta vy,
1 mepiodog Ty, 1) kivnuk, A Suvapik kai 1 dhikh Evépyeia Tob Sopupbpov
616 Gyog hy. 4) Né cuykpiBolv td Stapopa orovysia Tiig Kivfioeng Tob dopu-
96pov otd dbo Gym. g, = 10 m/sec? R = 6370 km.

73. ©éhovpe va tomobetticovpe Eva ordoiuo Sopuedpo oTHY KUKAKR
TpoxLd Tov, mob T6 rinedd tng BG cvpminter pé 6 éninedo tob lonuepivod
ii¢ I'fic. "O Sopupdpog adrdg 06 Ppioketar of kabe oTiypd mdve and 16 WBio
onueio tfig émedaveiag tfig I'fic. 1) Zé ndéoo Gyog h mpéner va tomodetnBel
6 Sopupdpog ; 2) ITéon dpyikn taxitnTa v Apénet vé Sdhoovue oTd dopu-
@6po (Stav tov gépovpe oté Gyog h), yid vé dpyicer vé xiveltar méve otV
TpOYLd TOU ; )

g, = 10 m/sec?. R = 6400 km. n? = 10.

291,6 = (6,63)3. 864 = 64 - 13,5.
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Nopor Tig poiig

37. ‘I5avika peuoTtd

Té dypa xoi 16 dépra dvopdlovrar pevord xai Stav fpepobv, Exovy oA~
Aéc Kowvég iB1otnteg (m.y. Bév Exovv Opropévo oxfina, ioyoouv kai 14 ta
Oypt kai 16 dépta 1) dpyn Tob Pascal kai # dpyh tod *Apyundn), Exovv Spag
kai onpavtikés Stapopés (.. té dypd dvtifeta pé td Gépla Exovv bpiopévo
&yko). "Otav 1d dypt xai ta dépa xiwvodviar, tote Exouv dmwdivra Ibieg
ididrnres. Té molhég mepinthoelg propodpe vé deytobpe &ti 16 KivoLpuEvo
pevato (bypd §i aépro) elvan dovumieoto kai 6T dév Exer éowreguer] Touf).
AbT6 16 pevotd dvopdletor idavixd pevord. “QoTe

l Té ibavikd pevord slver dovpricsta kai 8év Exovv tooteprkfy t;ff.

38. 'Opiopoi

‘0 ydpoc, mob péoa o” alrdv Kiveltal 16 pevotd, dvopdletar medlo porjc.
“Eva medio pofic kafopiletar tesiog, Stav of k@Be ypovikf otiypt} elvar
yvoot 1 Taydnte tob pevetod yid She Td onueic tob nediov. “H tpoyid
mob Sraypdoer Eva popro toll pevostol dvopdletal pevpatixi] yoappu (ox. 71).
*H raybrnta v tob popiov tob pevotod elvar mavrote &épantopévn tfic pev-
potikiic ypopufic. Mropobue va nupaTpHOOVHE TIC PEVHOTIKES YPAUUES,
v péoa ot6 pevotd dmépyovv dpatd copetidia (m.x. KOUPATAKLO Y POHO-
11610 xapTiol, oxdvn dhov piviov). Té oyfjpa 72 deiyver Ty noKveoT TdV
pevpaTKk®V Ypapudv of pia otéveon Tol coAfva.

“Av of x@e onuelo 10D nediov pofic | taxbinte OF perafdilerar pé
16 yp6vo, T6TE 7| pof) dvopaletar orpwTr gor). "Avtibeta, v ot kabe onpeio
0B nediov pofic f taxbrnre petaPddiderar pé t6 xpovo, tote T por dvo-

Zx. 72. Tapatiipnon pevpati-
Ix. 71. Pevpatikh ypappr. x@v ypappdv.
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paletar orpofiddidns porj. Zta mupoxdro 06 dstacovpe 1M oTpOThH  poi,
nob Exer ibaiteon onpacia y1a modlég mpukmikés  Epuppoyéc  (Sixktva
bdpedoens i pwtaepion, metpelaioaywyoi, tpopoddtmon DépootpoPirav
apo %’ tob é&wu. It Sudpkern 10D xpodvoL t GmO pid Topn tob
cwhAfiva mepvaer dykog V pevctod. "Ovopalovpe mapoyr (IT) “ob cwlfva
t6 mniiko ol Gykov V 1ol pevotol, mold mepvast amd TthV topun Tob
cwAifive 514 tob dvrictoigov gpdvov t.

A\
mapoymn II= %

Z16 obotnpa MKS povdda magoyijc elvar 1 m¥/sec.

T6 £pPado i Topfic Tob ceAnva elvar S xai 16 pevetd Kiveitar péoa
ot6 cwAfve pé taxlitnte mod 16 pétpo g v elvar otabepod. Ith Sdpkeia
Tob xpovov t 16 peuotd Savier péoe o1é cwrfva Sidotnpe X = v -t Kai
émoptvag Gmé TV topn tob cwAfva mepvier Sykoc pevotod Toog pé
V=S-x §§f V=S.v-t "Apa 1| napoxn tol corfve elvar :

mapoyn l'I=L=S.n't
t t
‘H rapoyf) (1) tob cwliva-clvan Ton pé 16 yivopevo tob inPadod (S)
g topfic ol cwhfva iri Ty taybrnra pofic (v) Tob pevotob.

Kai II=S8S.v

6poc TAC ouvéxelac

Méoo ¢” Evav dpiioviio cwrfva, mob 1 Topt Tov Sév Exel otabepd &u-
80, xvelton ué orpwtij gorj &va idavixd pevord (ox. 73). “Av drnobécovpe
6t oth Sbpreta ol ypévov At and Thv Topf A mepvast dykoc pevorod
peyaritepog amd Exeivo,

A A mol otév 8o xpévo At
mepvael Grd thv Ttopun B,
T6TE OT0 Y@Mpo mov Umap-
xEel Gvapeca otic §0o to-
pég tob cwinve 04 adfa-
VOTOV TO TEPLEYOPEVO pEL-
o16. AbTO Spog elvar @&dv-
vato, niati 16 pevotod elval dovumizoto. "Apa otd Ypoévo At anod Tig Topic A
kaf B rob colfva nepvast 6 irog Sykog V peuotob kai émopévec otic Svo

EZx. 73. T v amdderfn tob vopov tiic ouvéyelag.
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Topés 7 mapoyy elvar Wia xal oy pé IT = V/At. T6 cvpnépacpa adtd 6
Ekopatel 6 vduos Tijc ovvéyeas :

l "Orav péoa of colfva péer idavikd pevotd, 1| mapoxf slvar otabepd
o kafe topn 1ol cwArfva.

Ol topég A xai B Exouvv avriotoiyo 2upado S, xai Sg. “H tayitnta tob
pevoTod otic Topég A kai B elvor dvriotorya va xai vg . "Enedf] katd pfikog
100 cwhfva f| tapoyn elvar otadept, & vopog tiig cuvéxelag ékppaletar pé
v axoiovdn gEicwon :

vOpog TG CLVEXELOG Sa-va = Sg-vg

*Améd v napanave iEicwon ouvdyetal To dxdiovbo cuopripacua :

yotnreg tob pevetod otig topig tob colfiva elvar dvniotpbpug dva-

I "Otav pioo of colijve petaflneiic Topdic péer idavikd pevetd, ol ta-
Aoysg pé ta EpPada adtdv tdV TOpdV.

oyéon tayvtnreg kei éuPadod Topfig _=

“Qote otif orévwany tob cwhfive dvtiototy el ueyalitepn tayityra 0D
pevatol kal dvtiotpoga otif SamAdrovey ol cwAfVe GvTioTOLKET peegd-
Tepn tayvrtyra Tol pevctol.

7
40. Noyoc Tod Bermulli%"/yf

Méoa ot 6pilovrio corfva, mol T Topf Tov dév Exer otabepd Epfado,
kiveltar pé otpotn pon Eva idavikéd
pevotd mov Exel mukvotnta p (oy. 74).
Ith onpeic A xai B 1) topf tob cw-
Mjva Exer dvtictorya éuPado S, xai S,
koi f taxbtnte tob pevorod Exel dvti-
oToLyo HETPO U, ki V. ETf) Srdpkel
o0 xpovov At G thv Topn A nepvaet
gvag 8ykog pevotoll V = S, - X5, mob
Exer pale m = V . p. ’Eneldn 1| mapo-
%7 Tol cwAifve elvar otabepn) of kdbe
Topun Tov, 4md TH wkpodTepn Topf B ot Sidpkeia tob idov xpdvov At mep-

£x. 74. Té v anoddertén 1od vopov
tob Bernoulli.
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véel 6 1iog dykog pevotod nod elvat V = §; - x5, "Apa Exovpe i oyéon :

V=35 =58 %
It mxpodtepn topf B 16 peuotd Exer taxdtnta v, > v,. "Qote, Stav 1
pala m 10b pevotod petaxiveitar dnd T 86on AA; otf] Béon BB, 1§ x-
Txr] évépyea tiic palag m adfdverar xotd :

1 1 1
AE = —-mug® — —- mu,? = —- m(v,? — vy7)

xai AE = - Vp (v, — v;?) )

Abt 1) abénon tfic xuivntikiic évépyerag tfic palac m tol pevotod katd
AE égeidetar o1d Zpyo dvwduewr, ol dmoleg dnuiovpyobvrar dnd iy mieon
nob émikpatel péoa otd pevatd. "Qote otig Topés A xai B tol colfva Em-
kpatobv Gvrictoiya méoceig p, xai py. Abtég ol méoeig dnuiovpyolv Suvd-
uelg, mob elvan xdbeteg otd Eminedo tfic Topfic xai dvricroiya Exouvv pétpo
F, = py- S, xai F; = p, - S;. "Ene1df dév dndpyovv tpiPés, 1 diagopd tod
Eoyov tév 600 Suvapewv elvar Ton ué v perafodi vijc xvwmrixic évépyeias
AE tfjg pafag m tod pevotod, dtav adti petagsperor dnd tf 6éon AA, ot
0éon BB,. “"Apa Eyovpe :

AE=F, . x,—F;-x3 fi AE=1p,-8; -3 —ps-Ss-X
i AE=p,-V—p;-V xoi AE=V(p,—py) )
*Ané tig &Ewodoeig (1) xai (2) Bpiokovpe :

= VP (0 — ) =V(pr—py) xai p+ 5 pv,® = py+ - puy?
‘H tedevraia Eiowon éxppater 16v dk6hovlo vduo toi Bernoulli:

otob xai tiic xivnnikiic Evépyaag tfig palag (p) tod pevorod, mod nepré-

I Katé piikog dpriovnion codrfva t6 Gdpoopa tijg mécewg (p) tob pev-
Xt oti) povada Hywxov, elvan otabepd.

vépog tob Bernoulli p+ % pv? = otal. 3)

‘O vépog tob Bernoulli Exopaler Ty doyrf darnorocws Tijc évéoyetas ot
Eva pebpa. To %pv" HeTpael iy sumTee EvEpyela kai 16 p petpder Ti

Sdvvauwi] Evépyeln tfig palag mod mepiéyxetar péoa ot povado Sykov tob
Kivovpevow pguetol. “Enopévag, Snov adbEdvetar 1) tayitnta (v) 1ol pevotod,
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Ehattdveto 1) wison (p) Tob pevotol kai dvriotpoga. TO p dvopdlerar ora-
T nmieon kal 16 IT pu? dvopdletar Svvauixr nisor. Té otabepd Ebporopa
Poa TfiG oTaTIKG Kai THig Suvapkiic Tutoeng dvopdletar dAwr mizor.

M7 oplévriog cwhfjvas. “Evag colfivag dév elvar dpilévriog xai of
300 Béoeic A xai B (oy. 75), mol Bpiokovrar dvrictoige o Gyog hy xai hy
néve &nd 16 opilovnio Eninedo, N mizom tob pevotob dvrictoixa elval p,
koi py xai f| Taydtnra tob pevotol elvar v, kai vy T6 pevotd Exel TUKVOE-
mre p. T abth th yevikf depintoon dnodeiyverar &t 6 ¥dpos Tob
Bernoulli éxppaletar and thv Eficdon :

-

vépog 100 Bernoulli p + pgh + —;— pv? = otab. (4)

Ex. 75. & thv arodeiEn 100 vopov tod Bernoulli of pf dpifdvrio caifva.
&mov h = hy — h; elvar 1| xataxépoen dndotacn tév dbo Bécswv A xai B
1ol pevotod. "Av glvar h = 0, & colfvag elvar dpildvriog kal tote elvar :

P+ -;— pv? = otab.

Té6 yivopevo pgh dvopaletar dypouerouw niear. *Qote 6 vduog Tov Ber-
noullt pmopel yevikd va Satvnwlel dg £Efig :

Katé pfikog colfjva 6 d0powopa tfic orankiic niocwg p, tfig dyo-

petpikfic mécewg pgh xai tijg duvapkiic mészwg % pv? 1ob pevortod

glvan otadepd.

* Anddeitn tijg' éEodboems (4). Mé o pala m 1ob pevotol, mod anyaivel

an6 th Béom A ot Oéon B, 1 ueraPoli vic dhuxijc pnyavixiic Evégyeias
(Buvapuxn + xavnnixh) tfic pdlag m elvon :
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AE = (mgh, — mgh;) + (5 mu? — - mu?)

i AE = mg (hy —hy) + - m,? — v ®)

ADTH | petaforn Tiig unyuvikiic dvépyeiag tiig pafac m elvar ton pé 16
Epyo mob mapdyovv ol duvaueic, ol omoieg dnutovpyolivrar and tic méoelg
(éEiomon 2), kai émopévag Exovpe TNV &icmon :

V(p, — po) = mg(hy — hy) + - m(vy? — v;?)

i p— P = gty —h) + 5 o (0 — ) ©)

*Eneldn) elvar p = m/V anod v éficwon (6) Bpioxovus :
1 1
P+ pghy + 5 pu® = py + pghy + 5 puy?

dpa p + pgh + %pv’ = otab.

41. 'Egappoyéc ToU vopou To0 Bernoulli

r/-] . "AvappopnTiki] dpaon tob pedpatos. Lé Eva cwAnva, mod KataAnyel
/J é evo dvorypa A (axpogioo). Srapipatovpe loyupd pedbpa dépa (oy. 76).
b\ Kovtd oto dvorype A Bploketar | wia dxpn Aentod corfva B mod 7
GAAn dxpn tov elvar Pubiopévn péoa oé Lypo. “H @réPa tob dépa Pyaiver
and t0 otevd dvorypa A pé peydin taydrnra, Enerta Spag N oAéPa Tob
dépo dmétopn Sramhativetar kai N mieon tob dépu yivetar Tom pé v
atpoopaipikn micon. ‘Emopévec ot
Oéon A Eémikpatel micon pxpdrepn dnd
iy Grpocpaipu]. Totg 6 Oypd dve-
Baiver 616 cwAifiva B, mapccipeton
arnod 16 pebpa tob dépu kol diaywpi-
Cetar of moAd mkpd otayovidia (ye-
Kaopog). T’ adti miv dpyf ompileta
1 Aewtovpyio zof yexaotipe kai i
ivtAlag pé gorj Yypod 7j drudw ddgag-
yigov. ‘
"Otav & Gvepog elvar modo ioyv-
Ex. 76. "Avappoenuikiy Spaon pedpatog. pog, TOTE Mavm Gnd T Gtéyn Tob omi-
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Tod ovpPaiver adxvwon thv pevpati-
Kk®v ypapudv (oy. 77). ‘Eropévag nave
ano ™ otéyn N toyvinte Tob dépa
abEdvetat, &vd N mieoN Tov Ehattdve-
Ton ked yiveton pxpdteen Gno TNV dtpo-
opuipikn nieon, wol émikpatel péoa Jiil il
o106 onitt. "Otav 1) tayxvrnto 100 dvé- ﬁ
pov elvar peydAn, tote 1 diagopd pe-
tagb 1@V mopandve 6o mEcewv O6n-
piovpyel loyvoés dvvdueis, mob Exouv gopd amd kd1o mpodC Ta mAve kai 1
otéyn Gnoonditar Gnd TV oikodopt| (demayr otéync).

IZx. 77. "Aprayh otéyng.

2. Bevtovpipetpo. T4 Pevrovpiuerpo elvar Gpyavo mod 16 ypnoipo-
motolpe yid va petpdpe v taxdrnte tod pedpatog. *Amoteleitar anod dpi-
Lovrio owhflve mov of pia meploxm tov mapovoidler otévaon (oy. 78).
Mé Evo pavopetpo Ppiokouvpe 1R Srapopd méceng (Ap) mob Onapyer petato
0o topdv (A xkai B) tod coifva.
‘Egappdlovrag 16 vopo Tfic ouvé-
Xeweg xai 1o vopo tod Bernoulli Omo-
Aoyifovpe v TayxbtnTa Tob pedpatoc.
Zopgove pé tobg mapamdvem &Vo vo-

poug Exovue tic dvo ELiodoeig : Ix. 78. Pevrovpipetpo.
Sap-va=Sp-vp 1)
; 1

kai  p, + 5 poat=p, + 17 pog? 2

©a drodoyicovpe tig TayvTNTES VA Kai L. "And thv &Eicwon (1) Exovpe :

_ S8
VA, = § g Us (3)
2
SEAT 8 - (&) o, @)
Sa

"Av otfiv &Elowon (2) dvrikatactiicovpus 10 VA2 dnd Thv &Eicwon (4)
Bploxoupe :

U=VM— ﬁ' Vg =" ..._..._2...Ap—.
. pll — (Sa/SW7 il ‘/pn—(s./sm

T6 Sp [ Sa elvar é otabepf tob dpydvov. ‘H taydtnta v, Ppioketar
an6 v &Eiocwon (3).
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3. Zolfvag Pitot. "0 cwlijvac Pitot gpnowpeder yid i pérpnon tfig to-
xotnTog £vog pedpatog dépa, fi dvriotpoga yid T pétpnon tijg Taydtnrtog
1o Gepomrhdvou mob xiveltan péoa of dxivnro dépa. tAmoteleitar Gnd peta-
M6 colfva pé « depoduvopikd » oyfipa (oy. 79) xal otd onpeio A xai B
Omapyovv dvoiypate mod cuvykor-
vovodv pé pavopetpo. Ta popia
ol dépa mod xwvolvtar mpdg to
onueio A, émPBpodivoviar xai
tehixd 1) taydtnTd tovg yivetat
ion pé pndév, dote elvar vy = 0.

Zt6 onpelo A (onueio dvaxomijs
Ix. 79. ZaMfivag Pitot. t00 pedpatog) cvpPaiver otifaypa
o} dépa xai 1| nieon p, yivetar peyoditepn dnd thv drpocaipixf mieon
P, nob émkpatel &xeivn T onyph. Ztd wAdyie ol cwifve (onpeio B)
6 dépug Exer mepimov v dtpocguipiki mieon p, xei taxdtnta v, dnhadh
v taydTnTa Tol Kxivodpuevou Gépa oyetikd pé 16 dxivnto Spyavo fi dvri-
otpogu. Zoppava pé 16 vépo tol Bernoulli Exovpe thv iEicwon :

1 1 1
PA+ 3 PA*=po + 5 P! fi  p, =p + -3 p*

yati elvat vy = 0. "Eto1 ppioxovpe 81 elvan :

SV Ly

4. Taybrnra Zxpofic dypob. "And 16 Gvoryne A Spildvrion coriva
gxpéet bypo (oy. 80). "Edv ol topués ol solfiva kai Tod dvoiypatog A Exovv
avtictoiya Eufado Sy xai S, xai M taxvtnTa TOD bypob otig dbo adrég
topés elvar vy xoi vy, tote loyver 1 &icaon :

S
Sa-va=S8z-ug Gpa z—i=ﬁ

"Av 16 EpPadd Sa tob dvoiypatog elvar modd pixpd oxetixa pé 6 Epu-
Bado Sg tfig Topfi Tob cwAiva, T6te & Adyog S, /Sy slvar woAd pixpdg
kai émopéva 1 taydtnte vy tob Dypol péoe oté corfva elvar mwoldd
uxpn oxetikd pé v taxdrnte va. Né pa droradfinote topt 1ol coiiva
xai 16 Gvoirypa A loydel & vopog tod Bernoulli :

1 1
Pyt 5 PUz® =P, + 5-pua’

"Ene1dn 1] taybrnra vy elvar mokd pixph) oxenikd pé v taydtnta v,
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umopolpe xatd mpootyyion va Bew-

pficovpe 611 elvar vy =0 xai &mo-

pévag and thiv mepamdve Eficwon

EYOULME : )
1

Pr=P, +5 pua® xoi

TR
yym et

2Ap Zx. 80. "Exponi bypob.
A BTN g

“Edv 16 Oypod #xpéer and Gvorypa mod Ppi-
oketal of amootaon h xatm and thv EAedbepn
gmipavela tob Dypod (oy. 81), téte T Sragopd
méceng Ap elvar Ton pé Ap=h-p-g xai &no-
pévag 7 taybtnte éxpofig tob Dypol elvai:

2hiilpt e
VA = ‘\/_TPS - - Kat v=}2g-h Zx. 81. T6 Gvoryna Bpi-
onetat of Pabog h.

‘H tehevtaio iEiocwon éxepdaler tov dxdrovbo vduo tod Torricelli:
I ‘H taybtnte (v) ixpofic dypob ané Gvorypa, mod Ppioxerar of Pabos h

x@ro ané tiv EletBepn imedavera tob Dypob, elvan Ton pé thv taydrnra
nod 0& elye t6 dypd, biv Encpre EhetBepa dnd 16 Gyog h.

42. 'Ecwtepikn TpI6h T@V pevoT@V

a. 'EowTepikf) TpIBA TOV Uyp@v. "And tiv xabnpepwvi Lof Eépovue
8t 14 Srapopa dypd (n.y. & wibépac, T6 vepd, N YAvkepivn) v Exovv v
1510 gevordryra. “H mapatfipnon abth deiyver 6t xard v xivion &vég L(
bypol Gvapeca of dvo yeito- i
Vi@ oTpdpoTd Tov dvantic-
oetal grriotacn, mob dvopd- T u |
Letar Zowreguxtj Toif). “Ag A === p;
fswpficovpe ST avapeca oé B
800 6p1iovrieg mAdkeg A xai ‘u=0
B, mob Exovv peyddn émipd-
veia, Omapyer Eva otpdpa F

bypob (oy. 82). ‘H xdtm wAd- Iy. 82. 'Anobeifn tfig omtepixfic Tpiffic TV ‘
xa B elvar dxivntn (v = 0). pevaTdv. l
|
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T'd vé xivijoovue TV mave mAdke A pé pixph otabeph taydinta v, EQop-

uélovpe ma Gpeldvria ddvaun F. Tote péca 16 OYpd Srapopedvetar Eva
cvotnpe pofig, mob drotedeitar dnd Aemrd érdAinda orpdpara. Té mpdro
Gnd adtd td oTpdpata, mov Ppioketar of Emagn pé THv tAdko A, xiveital
pé texbnra v. To otpdpa abtd dvaykaler va xivnlel 16 dehtepo otplipa,
nob Ppioketar dpéowg xGte dnd 16 mpdto crtpdpa. Té deltepo orpdpa
amoxtd TayvTNTe mxpdregny Gmo v tayvinto v. To devrepo otpdua dva-
yxafer va kivnBel 16 1pito otpdpa x.0.x. "Qote dvapsoa o1d orpbpate tol
bypol avantdcoovior dgildvries dvvduers. "Ene1dn 16 npdro Aentd otpdua
tob Dypol, mov Ppicketurl of Enapf pé tiv nhaxe A, xiveltar pé otabepi

TayvTNTe v, cvpnepaivoups Gt A Sovaun F sivar avtifetn pé jy dowre-

ouxi] Touf) T Abt mpoépyetor and v dviictaomn mol mepovoidler o
debtepo oTpdpa Tob dypob 016 va nupacuplel of xivnon.

6. ZuvTeheoTr¢ EowTepIKAC TRPIBRAC. T ddtaln mob deiyvel 16 oy fi-

po 82, Srav f| mAaxa A xiveitai,

A Z T l péca oto bypd drapopedvetar Eva
> cootnpa and opiloviieg pevuatt-

; T
}: ; % > : xé¢ ypoppés (oy. 83). Té b xata-
A ! kopuen topuf EZ 1o bypol ol ta-
l_ . Fi yotntég Tov Exovv 6pilévria Sied-
B E Buvon, GAAd 16 pétpo 1:05(; avldavet

yoapuwd Grd pndév e v, doo npo-
yopolpe xotd pfikog tfic xataxo-
pogov EZ. T6 otpdpo 1ol Oypob mob elvar dvapsoe otic mAdkeg A xai B,
Exel méyog h. "Edv 1 nhaxe A Exet 2ufado S, tote 1) Enipdvero 100 xabevog
and ta petokivovpeve éndAinio ctpdpate ol dypod, Exet Eupadsd S. Lta
onueia E xai Z 1ol bypol, mod f| katakoépuen drodctach toug elvat h, davri-
orovel perafolr] tijc rayvryrac lon pé Av = v — 0 = v. T6 mnhixo Auv/h
dvopdletal mrdian tayvryrac. TO neipopo deiyver 6t loyder 6 axdiovbog
vopos Tijs owrepixijs Toifijc
‘H éootepucii tpifi) (T) tqb dypod elvar avahroyn pé 16 ppado (S), mod
Ea i) imoedveia inagiis tdv petaxivodpevav indhiniov ctpopdiov,
avahoyn pé v mﬂw'q taybrnreg (Av/h) xai $aptitar and i @ion
1ol Uypod.

Zy. 83, Tpoppikh Eharioon tfig 1o btnreg.

vopog Ecwtepikiig Av
tp1ffig v pevotdv n h
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dmov n elvar ovvisdeotig mod é&,up’r&mm amd 1 @von tol pevotoi xai dvo-
paletar ovvredeorijc éomregueiic Tolfiic 10U pevatol. "And thv EEicwan (1)
Bpioxovpe 611 elvon : :

cuvtedeoti| EowTepixiig v th
tp1Biic pevotdv LR

Z16 ovotnpo MKS povdda ovvreleoti] éowtepuxic Toufis elvar :
I N :sec-m-2

"Ecotepiki] tpiff) 1dv Oypdv. “Otav f| Beppoxpucic tod dypod adédve-
Tat, 101 6 cvvtedeatig tov écwtepikfic tpiLPfic () éAarzdverar.

‘Ecotepiki) tpiff) v depiov. Fevikd 1 Eootepixh tpifn tdv depiov
eival pixkpn o€ cOykplon pé 7a Lypd. Avtifeto pé 1a Oypa, dtav 1 Beppo-
kpacia tod depiov adédverar, t6TE O cuvieheotiig Tov éowtepikfi TpiPfig
(M) adédverac. ;

Zuvteheotég Eowtepikiic tpuffic (n) Tol vepod xai tol dépa

(oé N - sec- m™2?)

Oeppokpucia 0c 20°C 40°C
Nepo - 1,79 - 10-3 1,01 - 10-3 0,66 - 10-3
'Aépag 1,71 - 10-% 1,81 - 10-5 1,90 . 10-5

IMapatnpolue Ty énidpacn tiig Beppoxpaciag oto Lypod xai o6 dépro.

l'[updﬁéwua. Bewpodpe 800 mapdrinie otpdpate vepob mod xivob-
vrar pé.avtictotyeg taybtnteg v, = 3 cm/sec xai vy = 2 cm/sec. ‘H émi-
@avero. tol ke otpdpotog Exel Eufadd S = 5cm? xai 1| drdotact Tovg
glvar. h = 2 mm. ‘O cvvteleotng Eowtepikiic Tpifiic ol vepol elvan
n=18-10-3N- sec - m~2 “H oatepiki tpiff) nod dvanticoetar petakd
abtdv tdv dbo otpopdtoyv elvar:
3 Av N - sec 10-2 m/sec

= e . 10-3 TR [ 1 sy Ty il
TS i 1,8 - 10 - 5-100*m 3 10 °m

xai T=9-10¢N

Y- Kivnon otepeol péoa o€ peuotd. "Otav Eva oteped xiveitar péca
ot axivito pevotd (bypod, dépio) 1 16 pevord kiveltar oyeTikd pé ©6 dxi-
viito oteped kai 7 taxdtnte v elvar pukpt, t6te dvantbooetal Tave o1
odpa pa dovapn tpipfic T, wol elvar dvdloyn pé tiv Tayxdrnra v, Exel 1
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S1evBuvon tiig Taydtntag, GALG @opd dvtifetn pé adth xai pétpo Too pé:
T=k-n-v

&mov k elvar ovvtedeotiig mob EEaptital Gnd 16 oyfjpa Tod oblatog. Toai-
tepa Evdragépovoa eivar 1| nepintwon obdpatog pé ogaipikd oyfipa. Tote
| pof] YOpe &nd 1M oguipa elvor otpwti xai of pevpatikés ypappés elvar
ocvveyeic. INa 16 cpaipikd oyfipa & ovviedeotic k Ppédnke neipapatixd
8t Exer v TipR k = 6rR, Snov R elvar 1} dxtiva tfic ogaipug. “Etol 4
Tofs), mob dvantiooetar mave of wd ogaipa, divetar dnd toév dxdrovbo
vduo tob Stokes: '

vopog tob Stokes T=6rR-7n-v

IIthon chpatos péoa of dxivnro pevetd. Mia coaipa, wod Exst mv-
xvotnta p, népter EEartiog Tob Papovg tng B = mg xai xiveltar péoa of
pevotd, moo Exet mukvoTtnto p,. Tote mdve ot ogaipa Evepyobv ol EEfig Tpels
EEmrtepixég Suvdpelg :

L

16 Pdpog tfic ogaipag B=m-g i B=5=R':-p-g
l 4

1 dveon A=V.p,-g fi A=T-,.;R=.pﬂ.g

1 tpipn T=6rR-q-v :

‘H ogaipa xiveltar pé v imidpaon tfic cuviotapévng F t@v tpLdv
Suvapeov B, A, T xai diver ot opaipa Enitaxuvon ¥, chpgavae pé tiv EEi-
cacn F = m - y. "Apa Exovpe thv EEiocwon :

: T+A
Foam Bees(Dof A)o )+ iy = mg~<(T +A) o wal -y g :1

*Eme1dn 1 TrayvtnTa v ovveydg adtavetar, | tpiff T adEavetoar xai Ero-
pévag 1 dbvapn F ocvveydc hattdverar xai xdrota otiypd] yivetarion pé
undév (F = 0). Téte yiverar xai y = 0 xai éropévag 16 pétpo tiig TayvTnrag
Sratnpeitar orabepd, v = otab. ‘H ogaipa Eaxolovbel va xiveitar dpara
pé Ty dgraser] TaytTyTa Vep, wOL THV doAoyilovpe &nd ThY EEicwon :

B—(T+A)=0
fi %nR'-p-g= 61=R-n-uop+—;—ﬂR’°pu-g Gpa

opraxn ToydTNTA Vop = 5 - o R LB Po)
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Mapaderypa. Mid yodhivn ogaipa Exet dxtive R = 1 mm xai néprer
péon of Eva Aadt (xixivihato, xowvig petoivorado) pé dpraxn tayiTnTo
v = 3 mm/sec. “H mokvétnre 100 yoaiiob elvar p = 2,6 gr/cm?® xai 1ol Aa-
5100 elvar p, = 0,97 grjcm?®. O Ppobue 16 cvviekeot Eowtepixfig tpiPic
tob Aadrob. Elvan :

p = 2600 kgr/m? po = 970 kgr/m? g = 9,81 m/sec?

And thv Tapendve EEicwon Ppioxovpe :

R 2 107 m®- 9,81 m/sec? kgr
1=yg - ~5 P —R)=gn 3. 10-% m/sec =i Ijikeete
xai n=1,18 N-sec- m?

3. LtpwTh por guoikol Uypol. “Eva idavud dyed 8év Exer Eoatepixi
TpIpf) xai Gtav pier péoa o GpilovTio KuRvEpLKo cwAfva pé otabepn dra-
Topfi, 1616 oF mid ypovixf orypn Sie 16 popra tob dypod, ol tepvolv
and pé topf Tob cwifva, Exow Ty b Tayiyra (o). 84a). "Eva Spag
puowd Bypd Exer mavtote Eowtepikn tpiPh xai, Stav péet péca otov Opt-
{6vtio coAfva, ToTe oE wd tTopt tob colriva fi taxitnte tob dypol elvor
péyrory xatd t Sievbuvon tob GEova Tob cwriva, aAAra o éxel xal népa
E\atthvetar cuvexde kal ot Torydpate tod cwiive yivetal lon pé pndév
(oy. 84B). Méca otd cwhiva 16 dypod xiveltal oynpotifovtog Aentd 6poa-
Eoviké xvAvdpikd otphpote, mod yAotpolv to gvo maveo otd drhro. To
KEVTPLKO KvMvEpIKO oTpdpa TPEYEL n6 ypfiyopa dmd té GAle otpdpota,

© gvé Exeivo 16 oTpdua, mod Epdnteton pé Td TorydugTe Tod coAva, Topa-
péver axivnro.

Zy. 84. Erpori pof) 1avikob Gypod (o) xai puoikoDd bypob (B).

“Otav f taybtnta pofig Eemepvact pia dpropévn Tipd, mod Aéyetal #pl-
ouun Tayiryra, fi potf tob dypob péca ot6 cwifva nader va elval otpotn
pof. Tote ol pevpatikés ypappés dév elvar mapdhiinieg pé 1ov dEova tob
coliva, éAAa oxnpatifovv otpopilovg kai of xabe onueio Hidig Topfig Tob
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colfive N taxdnta petafailetor of ke ypovikn otiypn. Adtq § pon
Aéyetar orpofiddddne oo

43. Kivnon odpatoc péoa otév dépa

“Otav &va odpe xiveitor péoa of dxivnto Gépa, i dvtictpoga & aépag
Kiveltal oxeTikd pé 16 dxivito odpo, T61e 016 odpa Eaokeital pia dovapun,
nod 1fv dvopalovue dvrisraoy Tod dépa xai Eoprital émd Tpeic xvping
naphyovres : @) 16 £pPadd (S) tiig peromxiic émpaverag, B) 16 oyfipa tob
obpatog, kai ) tiv taxdnte (v) 1ol chpatog (¥).

“Otav 1) toybnte elvor pikpi, f pon tob dépa Yopw amd 16 odpa elvar
atpwri] xai | dvtictaon 1ol aépa
elvar pxpf. “Otav 1 taxdrnre 100
copatog elvar peydhn, 161e o6
niow pépog 1ol odpatog oynpati-
Covtar orpdfidor. “Exel 1) taydtn-
Iy. 85. T depoduvapké oxfina unoditer 10 TOU @épa elvar peydin xai émo-

vé oxnpatiotoby orpdPiior. pévag 1| wieon elvar pkpn (vépog
o0 Bernoulli). "Etot dvipeca 016 dumpdobio xoi ot6 micw pépog tob oh-
Hatog dnprovpyeital pd diagopd miéoewe, mob elval 16 onovdaidtepo aitio
tfig dvriotdoeng tob aépa. IMa vé pf oxnpotifovial nice andé 16 obpa
ol dvemBbuntor otpdPiiot, divovpe o16 oBpe oxfjpe « depoduvapuikd »
Kai 16t ol pevpatikés ypoppég yopw dnd 16 cdpa elvar ouvEREls Ypaj-
pés (oy. 85).

a. 'Enidpaon Tig TaxitnTag. Té cdpa mod xiveito péoa o16v dépa,
cuykpodetal pé 1é popra 1ol dépa xal émopéveg mpoxerel a perafoli
oty rieon 100 dépa. Adth 1| petafodq tiig méceng Sradidetar péoa ooV
atpa mpodg BAeg Tig Sievbivosig wé iy TaydTyra Srasdoeng Tob fixov (yieti
6 fixog elvar 1ddoon pidg pstaforfic mod mpoxAfiBnke oty mison ol dépa).
Xt ovvnbiopévn Beppokpacio 1 taydtnte Studdcemg Tob fixou elvan
v = 340 m/sec # vy = 1200 km/h

H aepodvvapnin Epevve anédeite dm 1) dvrloraony 1o adoa EEapritar
and 7d Adyo tiig TaydTnrag tod ohpotog (v) Tpdg TV TaxdTnTe Tol Hxov
(vu) ooV dépa. Adtog 6 Adyog dvopatetar dpilbude Too Mach.

* Quokn) A’ Avkeiov
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Ty dTNTO COUATOG i

: v
ap1Bpég tob Mach (M) = Taydtnta fyov E

ME¢ Baon tov apiBpd t1ob Mach ympifovpe tig toydtnteg otig £Efg
tpelg xatnyopies :

— dmonynrinés TayvrnTes

M<0,8 il v < 1000 km/sec
— fynrixéc TaydrnTes :
0,8<M< 1,2 i 1000 km/h < v < 1400 km/h
— dmepnynTinés TayvTnTES
M>1,2 bl v > 1400 km/h

o)
e

. 86. Kivnon 1ol cbpatog pé dmonyn- Ix. 87. Kivnon tod odpatog ME fixn-
Tkf tayxoTnId. Tk TaxdTnTa.

Ta cvvnOiopéve petapopikd péou (adtoxivite, o1dnpoddpopot kol td
nepiocdTEpa depomhava) xivobveal pé dronyntikég tayvTntes. X abth v
nepittoon 7 dvtictaon tob dépa (F) elvar dvahoyn pé vd rerpdywve Tijs
Taybyras (v) Tob obpatog kai divetar and ) yvoorh Eiicwon :

F=k-S-v?

Smov k elvar 6 ovvredeonijs dvriordosws, nob EEupritar and 16 oxfipe tob
chuatog. '
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Zy. 88. Kivnon 100 odpatog pé drepnynukf taydmra.

MPOBAHMATA

74. Méoa ot dpiféviio corfjva, nod 16 EuPadd tiic Topfic Tov elvar
S; = 25 cm?, péet vepo pé taydtnre v; = 0,60 m/sec xai micon p, = 4 - 104
N/m?. “O cwlfivag mepovoidlel otéveon, mod 1) topd g Exet &uPadd
S, = 5 cm?. IToon elvar 1) taydTnto vy xai | mieon p, ol vepol o1h otévaocn :

75. "Eva qovi @ro sindntiké yepti convabnge péoa of yudiivo yovi.
Mmnopolpe va dudEovpe 16 yapti, puodviag dépa and th otevi dicpn tob
cwliva ;

76. Méoa o dpilovtio carfva péet vepd. & dbo topéc A xai B Tod cw-
Ava 16 épPadd elvar dvtictorge S, = 4 cm? kai S, = 1 cm?2 Ztig topég
A xai B elvat otepeapévor 8bo xataxdpugor Aentoi colijves kai otév npdto
anéd adrodg (topf) A) 16 vepd oynpatiler othAn, mod Exer yog hy = 15cm.
‘H taybnte 100 vepol otiv Topn B eivatl v, = 0,8 m/sec. Na Bpebel néco
elvar 16 Oyog h; tfig otiAng tob vepod ot6 devrepo cwifva.
ITvkvétnta tob vepol p = 10° kgr/m3. g = 10 m/sec®.
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77. “Evag dprlévriog corfvag, mod ol topés of 800 onueia tov Exouvv
A6Y0 S,/S; = 3, Siuppéetar dnd dypd mukvotnTag p. "Av ot peyoditepn
topf} S; M TaybTnTa 1ol Oypol elvar vy, va éxppuotel 1 Siapopd miécewg Ap
petakd tdv Sbo topdv of ocuvviptnon pé v taxdrnra v;.

78. £ Eva Bevrovpipetpo mob Srappéetar and vepo, 1 peyaditepn topn
ol colfive Exel dxtiva R; xai 7| pixpdtepn topn Exer dxiva Ry = Ry/2.
MetaEd abtdv tdv §0o topdv drapyst Siagopd mécewg Ap = 10* N/m2
IT6on elvar 1 taydtnte tol vepod ot peyoAitepn topn tob cowAfve ;
Tvxvotnta tod vepol p = 10® kgr/m3. g = 10 m/sec®.

79. “Eva Gepondivo netdet of Gyog 3000 m, rov 1) mukvotnta tol dépu
elvar p = 0,887 kgr/m3. £16 colfva Pitot BLérovpe totE Md Sdrapopd mié-
oewg Ap = 4,78 cm Hg. ITéon eivar A taydtnte tob deporddvov ;
ITukvotnte O8papydpov p = 13,6 - 10® kgr/m®. g = 10 m/sec?.

80. Mé moon taydrnta 04 Byaiver 16 vepd and pid tpima Tol drpodé-
Bnta, dv 1) rieon péoo o1év dtporéPnta elvar peyaritepn and v EEwtepikn
micon xatd Ap = 25 at ; ITukvotnta tob vepod p = 103 kgr/m?®.

81. Muid dvtiia dvoydver palo vepod m = 1400 kgr o€ Gyog h = 7m xai
16 dvaykalel va ovykevipwBel Ond micon p = 3 at. TI6co Epyo Extedel 0
avtiia ; Mukvotnte o vepod p = 10® kgr/m®. g = 10 m/sec?.

82. X106 toiyopa deEapeviig xai oé BaBog h = 10 m xdte and ThHv EAed-
Bepn &mgdaveia tod vepol Omapyer xvkMkd dvoirypo mov Exer EpuPadod
S = 6 cm?. ITocog Sykog vepol Pyaiver and ) deapev katd Aento ;

83. "An6 16 Gvorypa pidc SeEapeviic Byaiver Sykog vepob V = 2 lt/sec,
étav 16 dvorype Ppioketar of Pabog h = 3,6 m xatw amd v EhedBepn
émeavela 1od vepod tfig deEapeviic. IT6cog dykog V; vepod Ba Pyaiver kata
devtepdrento and ) defapevi), Stav othv Ehedbepn Emaveia tob vepob
¢Eaokeitar pa mpochetn micon fon pé p, = 8 at;

IMukvotnta tol vepod p = 10? kgr/m3. g = 10 m/sec?

84. 216 natopa Bpioketar Eva katakdpupo kvhivdpikd doxsio mol me-
piéxetl vepo. INave oty idta yevéteipa tod kohivdpov Omapyovv 8o pikpéc
tplneg, Povdopéves. “H niveo tpina Ppioketar oé Gyog h; = 10 cm kai f
xato tpbna Ppicketar of Gyog hy = 3,6 cm and t6év dpiévrio mubutva tod
Soyeiov. "“Otav-Eefovracovpe tavtoypova tig dbo tpimeg, oxnpatifovrar dbo
Kapmudoypapneg Aentéc pAEfec vepol, mob népTovy 616 1810 onpueio Tob ma-
1@patoc. £é moéco tyog h mave and tév nubpéva 1o doxeiov Bpioketar 1
£he0Bepn Empaveio tob vepod Ekeivn 1M oTiypd ;
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85. "Eva doyetlo nepiéyet vepd kai propei v yhotpher xopic tpipi nive
otd Aelo Opildvrio &minedo mov dxovpmder & Opifdvriog mubuévag Tob
Soyelov. Zé ma xataxoépuen E3pa tob doxeiov kai oé Baloc h = 1 m katw
and v ELedOepn Emipdvera Tod vepod Dmdapyer pié pikpt Tpina Bovropévn
HE QEALG. Sagvikd 6 @eAdog @edyel kal 16 vepd dpyiter va Pyaiver anéd
™ pkpn tpima, mob Exel diapetpo & = I cm. Téte 6 Soyeio apyiler va i-
veltal. N& BpeBel moon elvon 1 dOvapn F mod kivel 16 Soyefo.

IMukvotnta vepolb p = 10% kgr/m?® - g = 10 m/sec?.

86. Avo Aemtd mopdlAnie otpdpata yAvkepivig, mob 1 petad toug
andotoot elvar h =2 mm, kivobviar pé tayitnreg dvrictoye v, = 3 cm/sec
kai vy = 2 cm/sec. Kdabe otpdpa Exer émedveia S =5 cm2. ‘O ocvvie-
Aeotiig Eowtepikiic TpiPfic Tfig yAvkepivng elvar n = 0,83 N - sec - m~2. Na
Bpebet ) Ecwtepik Tpipf T mob dvantdooetar avapesa o’ adta 16 0o oTph-
pote yAvkepivng.

87. Mid opaipa and yaivpa, pé dxriva R = 2 mm, Gefvetar £hedbepn
va méoel péca of ylukepivn. IMéon slvar 7 6prakfy tayitnte v,, mol
amoktd §| ceaipa;

IMukvotntes @ xdAvPag p = 7,9 - 108 kgr/m®, yhvkepivn p, = 1,3 - 10% kgr/m?,
Zuvreheotic fowrtepikiic tpiffic yAukepiviic n = 0,83 N - sec - m~2,
g = 10 m/sec?. ‘

88. Mid ooaipa and yaAvfa, ué dxtiva R = 2 mm, defjverar EAedBepn
va nécel péoa of Eva bypd, mod Exet mukvotnta p, = 800 kgr/m3. Bpiokouue
St 1| opaipo droxtd Oplukt TaxUTNTE Ve, = 3 - 10~% m/sec. Na Bpebetl 6
ouvighectiic Eowtepikiic TpLPfig n tol Dypod.

Mukvotnte gaivPa p = 7800 kgr/m?. g = 10 m/sec?
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%/ Wy /55/ ’I18avika dépia

44, Oi vopor Tav idavik@v depiov

“Eva 18avix6 épro Exer udla m xai popraxij pdla p. “H xatdoraon tiig
natag m tod depiov mpocdiopiletor and tpia guoikd peyidn, vy mieon p,
zdv dyxo V xal iy andivry Oeppoxpacia T 1ol depiov. Td mapandve yapa-
KTnpLotikd peyédn tob depiov ovvdéoviar petald toug pé dpiopbvec oyé-
oelg, ol omoieg elvan oi 2Efic :

a. ‘H &Eiowon tév idavixdv deplov

PV

'T = otab.

B. "H xatactatixi éEiceon 16v davikdy depiav

p-\’=%-R-T

6nov R elvar ) mayxdopa orabegr) vaw idavixiv deploww xai 7 dnoia elvar :

L Po = vmol
R = __Tn

Ztiv tedevtaio Eicwon elvar p, 1| xavovikn dtpoceuipikf micon (76
cm Hg), Vi £lvar 6 ypappopoplakog Sykog tév depiov (22,4 It) kai T, elvar
1l Beppoxpucio T, = 273° K (dnhadf 0°C). "H otabeph R Exer thv Tipd :

%’ &/ R = 8,31 Joule - mol-! . grad—!
: Oi%;uvaréc veTaBoAéc Thc KaTtaoTdoewe £voc depiou
Ocwpolpe Vo xatuotdoelg pidg palag m depiov :

“apyixi xatdotaon P Vi T
TEMKT KOTAOTOON Ps V. Ty
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Ol 800 adtég xatactdoeig ol depiov cuvséovrar petakd. toug pé TNV
éEiowon :

P-Va _ E
'VZ_ T’ (l)

Gpo

s
S
g

O4 EEetdoovpe xatd mboovg tpémovg pmopel va petaPinbel 7 xatd-
otaon &vog depiov.

a. "loddepyn petaBolr Tol depiou. “H Beppoxpacia Tob depiov Sia-
tpeltar orabepr] (T = orad.) xai t61e dnd v &Eiowon (1) mpoxinter ¢
vdpoc Boyle - Mariotte :

lodBepun peraPoii (T = otad.) Pi-Vi=ps-Va=o010. (2
"Av AaPovpe 0o dpBoydviovg GEoveg
(oy. 89), 161e Y14 md Spropévn Beppoxpa-
oio T, M éEicwon p, - V; = ctab. nepiotd-
E 1 vetor Grd wd xopmOAn, mov Aéyetar iod-
= T Oeoun. TO Sraypappa mod maipvoupe, Aéye-
T2 ton Sedypappa p - V. Té ma GAAn ynhotepn
1
Oynoc v Oeppoxpacio Ty dvrictoryel pa dAdn iod-

Oepun xopnoAn T,, To Bpioketar ynAdtepa
Zx. 89. 'Tob6Bepuec xapmdres. anéd v lodbepun T,.

8. "lobywpn peTaBold Tol deplou. ‘O Byxog tob depiov Siatnpel-
ta1 grabepds (V = o100.) xai t6te and v &Eicwon (1) Exovpe :

’ H T,
lodywon pevafoli (V = otal.) b T 3
P2 2
Z16 aypappa p - V 1 éEicwon (3) ra-
p plotavetar amd T6 edBOYpappo tufjpe AB
(oy. 90), oo eivar TapdAinio pé tov GEova

8 t®v miéoewv. Ta onueia A xai B dvtiotor-
4 xolv otiv dpixkn kel otfv tedixn xotd-
é'-' e T otact 1ol depiov. .
T Y. "looBapri¢ peTaBohn Tol Gepiou.
"Ovwog v ‘H mieon tob depiov Swatnpeitar oralbepr
Ix. 9. 'H AB mapiotiver lo6- (p = ote.) xai tote and v £Eicwon (1)
x0pn petafodd. Eyovpe :
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loofagijc perafodsj (p = otad.) ‘\{f_l = % 4
2 2

$t6 Sdypappa p - V 1 tEicwon (4) meprotdverar dnd 16 ebBOYpappo
pfipe AB (ox. 91), mob elvar mapdh-
Anho pé v GEova iV Syxev. T on- 4
peia A xai B évniotougobv otiv ép-
xixf xai oty el xatdotacn tob
aepiov. i

Ocwpodpe pia pale m depiov mod b
Bpioxeta péoa oé xoAvdpo (o. 92). e
Abtog xheiverar pé Epfolo mob Exst |
#uPadd S xai xuveltar yopic tpifi. |
*Apyixé 16 dépro Exer Syxo Vy, Beppo- Giiod : l
xpacia T, xei nieon p Ton pé v éEo-
epixf) drpocpaipikn wison. "Av Bep- Zx. 91. ‘H AB mapwrtéve iooaph |

pdvovpe 16 déplo of fsppoxpacia Ty,
t61e 16 dépro Sraotélhetar, & Byxog
ov yivetar Vy, GALG i mieoT) Tov p
Suotnpeitar otafep xai lon pé v
gEatepixn Grpoceuipiki wicom. I'e-
vixé 7 Sractolf Evog depiov Afyetar
éxtévoon. T6 Epfolo petaxivelron xa-
h Sidotnpa Ax and th Béom 1 oth
Béom 2 pé tiv Enidpaon pdc Suvapeng
F = p - S, f| droia dvantdooetal xatd
71 Béouavon Tob depiov &nd T, o€ T,
“Qote xaté thv icoPaph 0éppavot Tov
16 dépio magdyer Zpyo, 16 dmolo ot0
Suaypappe p - V apbpnmixa elvat oo
pé 16 EuPadd TG YPURHOOKLACHEVNS
Epyo Eyei.pétpo:

BA w=F-Ax

petafori. |
2

1110

Ty 92. Kord tiv looPapfi petaford)
Tov 16 &épro mapayer Epyo.

tmpaveiag (o 94). T TOPAYOUEVO

W=p-S-Ax

*Enerdf) fy adEnon 1ol Syxov <o depiov elvar AV = S - Ax, Bpioxouvpe &t :

T6 Epyo (W), nod rapays 16 dépro xaté tfv icopapi] dxtbveei Tov, elvar
oo pé t6 Tivopeve tiig méctag (p) tob aepiov &nf TV abEnon tob dyxov

tov (AV).

Epyo xatd iV ioofapf txtovaon aspiov W =p: AV
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Hapéderypa. Kata myv loopaph Exroveon évég depiov Ord i otafepn
nigon p=1at 6 &ykog 1ol depiov adEdvetar katd AV = 100 cm?. ©¢ Hro-
Aoyicovpe 16 mupaydpevo Epyo, naipvoviag kot npocéyyion 1 kp = 10 N.
‘Emopévarg elvar 1 at = 1 kp/em? = 105 N/m2. “H peteforn tol Syxov el-
var AV = 10~ m®. "Apa 6 Epyo elvar Too pé :

W=p-AV =105 N/m2-10-* m® xoi W = 10 Joule

8. "ABiaBarikn peTaBoAr Tol depiou. ‘Ovopdletar adiafarva] 1 pe-
tafod tfic katectdoeng 100 depiov, Stav 8¢ ovpPaiver dvraiiayf Bepuo-
mrag petafd tob deplov xai tob mepifailovioc, Snhadh Stav 6 aéplo

ofte mailpyer anélw, ofre amofdiler o6 me-

2 1 pipéirov Beppdtnta. I’ adth v nepinto-

on 6 aépro Ppicketar péow oé Soyeio ué
Toiydpote dnd HAxo, mol elvar téhetog
Beppikoc poverfic. Oewpolpe pid pala m
aepiov, molv Pploketar Oepuika povopévo
uéoa of xOAMvdpo, 6 Omofog xhsivetar pé

| L p Vs f EuBoro (oy. 93). "Apyika 16 dépro Exer:
\—V__T_._/
T = Beppoxpocia Ty  mieon p;  Syxo V;
Zy. 93. ’A'_s‘zsﬂi“"ﬁ netaforn Zvpmiéfovpe 16,déplo petoxivovtee 6
pLOV.

EpPolo amd M Béom 1 oth Béon 2. Tote 1
dovapn F, mod &pappélovpe ot6 EpPolo, mapdye: Zpyo W. T dépro maip-
vew a6 16 Epyo, mob petarpénetar oé Bepudrnra Q. *Eneidn Spoc A Ospuo-
re 8&v pmopel v Stapiyer 616 mepifdliov, 71° adtéd 6 dépro Oeppalve-
tat. "EtoL 16 aépro perd vijy ddafatinr] avumicon Exer

Oeppoxpucio T, > T;  wicon p, >p; Oyko V<V,

"Avtifeta, dtav 16 dépro SraoTtéldetar Kai petaxivel 16 EpPolo and 1
0éon 2 ot Oéon 1, 161e 76 dépto magdyer oyo W. Abrd 6 Epyo mpopyetar
and pd moode Beppodtnrag Q 1ol depiov, Ny droie petutpénetar oé £pyo
W. "Erne181 16 Gépro 8év pmopel va mapst dnd 6 meptpadiiov Oeppodtna, yia
va dvamdnpdoet Ekeiv) mold petatpdnnke of Epyo, v adtd 6 agpro
yiyerar. "Etol 16 épro perd mijy ddiafarin) Exrdvaay Exet :

Oeppoxpucic T, nieon p, dyxo V,

216 Sudypappa p -V 1 adaParixi petaPorn) tob depiov mapiotavetol
and 16 16€o AB (oy. 97) wig kapmbAing, mob Abyetar ddrafaviaf. T 16E0
AB tépver tig 8o 1o60eppeg Ty xai Ty. T6 Epyo W, mod Eodeveton yid tiv
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adtapatikn cvprieon tob depiov, ﬁ not mopdyetar Grd 16 agpro xatd v
adraPotiky Extdvooh tov, dpbpntikd elvat Too pé 16 EuPado tiig ypoppo-
oxiaopévng Enpaverog. "Note:  ph

Té Epyo mod mapiyer 1o
aépro xata tiv abafanxn P,
txtovoof tov, mpoEpyETAL
ané T Ocppornra mod xhei-
ver péoa tov tb aépro, wai

1" Tupnieon
B 2’'Extovwon

S

S
%
o

7 abtd 16 dEpro yiyeton. T,
Tevixa &va déoto mapdye: égyo &) ' Ty
xard Tijy éxtdvorai] Tov, loofagr) &
A aduafaron. "AMME xath THY VoV v
OYHOG

icoPapn Extoveoon tob depiov
(oy. 94) 16 mapayopevo Epyo Ty. 94. T6 10E0 AB mapiotaver ddaBartich
npoépyetar amd t Oepudtnra s E o

noh mpoopépeTar dmébm ot Gépro, Y14 v Dymbel i Beppoxpasia tov. 'Evd
xatd thv adtofonikf petafolf] tob depiov, 16 mapayduevo Epyo mpoépye-
ta1 drd tf Beppdtnra mob Eyer péoa Tov TE déoro Kai yU' adté 16 dépro
YoyeTaL.

Noépog tob Poisson. ’Anodsiyvetar 61 yi1a v adraPatich petaPori évog
depiov ioyver & £Efg vduos toid Poisson:

vopog tob Poisson p -V’ = otab.

dmov y elvar 6 yvaotdg Adyog mol Exovv of dbo £idikég Oeppotnreg tob de-
piov ¥ = ¢,/ cy. "Qote Y14 ©6 dépro, mob elyape napandve pEce otov Ko-
Avdpo, | dpyuxf xai f| tehikf xatdoToon cuvdtovtar pé thv églocwon :

Py V17 = Pg- A\ &)

*Eriong yié th petaforn tob depiov loylet xal 1| #Eicwon 1dV WBavixdv
aepiov :

PIT: Vl e pST VB (6)
1 2
“Av Siaipéoovpe xatd péhn tic tEredosig (5) xai (6), Bpioxovpe :

T, -\ ' =Ts: Vil O

Ot ¢Erodaeig (5) xai (7) ovvdéovy thv doyuer] xai Ty Tedua) Xatdotaon
100 deplov xatd thv &diefatikn peraPorn Tov,
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"E@appoyi tfig dbapanixiic neraforfic. I'é vé wpaypatonorficovpe édia-
Batixh peraPolrn, mpénet 16 Gépio va Bpioxerar péoa ok doyelo pé tedsiog
Beppopovotikd totydpata. Etic ovvnBiopéveg Epappoyig, dtav ocopnieon
fi f| Extévmon 1ol Gepiov yiverar modn Ypfiyopa, té1e mpaxtixd dév mpo-
AaBaiver vé yiver dvraddayq Beppotntag petatid toi depiov xei tof mept-
BéArovrog. “Enopévag of modd yonyopec avumiéosic T éxtovdoeic £vog depiov
Hmopolv TpaxTikG vé Oswpobiviar d¢ ddiafarixéc perafolés. "H Oéppavon
Tod depiov xatd TV adraPatikn cvpriest tov Bpioxer ‘peyédn Zpappoyd

“otig pnyavég Nrfied (Diesel) yid tiv avagreEn ol xaboiov HAukob. *Avri-
Beta 1) WOEn tob depiov xoté AV adrafanixt) éxtéveon tov Ppicket pe-
YA Epappoyi otig yuktikéc éyxatactaoslg pé Tig bmoieg dnuiovpyobpe

repniés Bsppoxpaoiec.
46. "Ynoloyiopde Tic paZac aepiou = .
“Eva dépro Exer yvoorh Hoptaxf pala p. "Av 16 dépro Exet Syxo V, nie-
oM p, xai Beppokpacia T, tote 4§ pudla m tod de-

plov pmopel va bmoloyiotel @nd v xotoota-
Tkf] EEicwon tdv idavikdv depiov :

p-V=%-R-T

Pazu h p-p-V M

R-T

dpa m=

Abtf T pébodo dmoloyiopod tiig palag de-

Ty SRR WG e piov pappofovpe otd ynpeiv (oy. 95).

Cag deplov. Té aépio Exer
Syxo V, Beppoxpacia T 1ol
nepifddloviog xai wison
P = paru—hcm Hg.

47. E0peon Thc popiakiic paZac Kai TAc nukvéTnrac Tod depiou

a. Mopiakh) pala Tol aepiou. “H poptaxsj udla p 1ob depiov propel
vé. bmooyiotel dnd tiv xatactatiky iEicwon t@v 18avikdv aepiav :

=
i
m m-T |
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Abth f pébodoc dmodoyiopod tfic popraxfic palag Epapudletar ot

Knpeia.
6. MukvéTnTa dEpiou 0é KavoviKég OUVDRKEG. EEpovpue St elvar:
_ Po Vot
R= __Tn

‘Emopévag 1| EEicwon (1) ypaeetor :

_ P Vo m-T
. T, p-V

()

"Av p, slvor fi TokvotnTa Tob depiov oé xavovikég cuvlfies (To, Py)s TOTE
péca 616V &YKo Ve T00 depiov mepiéyeton pélo p tob depiov iom pé

Eva ypuppopodpio, dniadn elvar :
B =0g- Vma

“Av EErohoovpe T Sebtepa péAn Tév EEroh-
ceov (2) xai (3), Exovpe :

Po 'vmol m-T

Po - Vot = T " "p_v‘ Gpa
| muxvotnta depiov bl Pa T m @
(ot P> To) oy Ty ¥V

“Av Ut‘r’]\;' Eticwon (3) GvTiKaTaoTACOVHE TO
p, Gmd tiv EEiceon (4), Bpioxovps :

popraxf pale
agpiov

‘H 2ticeon (5) pmopel va époppoctel xai
othv nepintacn drudr. “Emopévag pmopolpe vd
Bpioxouvpe 7 popiaxy pdla dyedw, mobd elkolra
petaparlovrar of dtpoig (o). 96).

Mapasderypa 1. TTéoo dyxo Exel pid pata 6Ev-
yévov m = 0,05 gr On6 migon p, = 76 cm Hg ot
Oeppoxpacic 0 = — 40°C ; TTuxvornta dEvydvov
ot xavovikég cuvbfikeg py ='0,001 43 gr/cm®.

&)}

Iy. 96. Zynpanxf siaraln
76 th pérpnon T popia-
xfic pafag drudv. To dypd
ot elvar péoa o1d Qlali-
Sto peraPdrdetar of dtpd,
& 6mofog Subyver Gmd TO
Soyeio A Evav Syxo V dépa
foo pé 16v Syko V 100
Gtpod mod oxnparicTnke.
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"Ano v Eicwon (4) Exovpe :

Twati elvar p = p,. "Apa elva :

1 233 grad

V=014 gr/cm® 273 grad

- 0,05 gr = 29,9 cm?

HMapaderypa 2. Moon elvor f| pala m dépa mod Exer 8yxo V = 20 It,
Beppoxpucia 6 = 0°C xai wicon p = 100 Atm ; TIukvétnta dépa of xavo-
vikég ouvbiikeg p, = 1,293 gr/it.

'Amé v éEicoon (4) Exovpe :

p T, p
Pe pp T i Ps Pq
100 Atm

Iapaderypa 3. Ioon pata m Exer & Gépag £vog Swpatiov wob Exet Sra-
otdoeig 10 mx 7 mx 3 m, 8tav 7| Beppoxpacia Tob aépa elvar B = 17°C
xai i mieon tov elvar p = 72 cm Hg ; IMuxvétnta tob Gépa of xavovikéc
ovvlijxeg p, = 1,293 gr/lt. ‘

And v &ilocwon (4) Exovpe :

72cmHg 273 grad
76cm Hg 290 grad

m=p,,-V-~bp;-%=1,293kgr/m“-2l0m3-

xai m = 242,18 kgr

48. Kivntikn dewpia tic deppdbrnrac

'H nerpopaticn Epevva dnédeile 8t1 td popra Shov iy copdtov Bpi-
oxovtul of adidkonn kivnom, | oroia dvopdletat Oeopueni) sebymon, yrati 4
taybtnta t@v poplov slvar cvviprion i Oepuokpacios. Ta pépia £vig
cohpatog B¢ firav dxivnta, pévo Gv fitav Suvard 1 Beppoxpacia tob chuarog
va yiver ton pé 16 andluto pndév (0° K).* “H adiaxonn Beppixy kivion tdv
Hopiwy £vég abpatog Exel molt otevi oydon ué 16 peyédn mov dvopdLovpe

* AbTo elval jua omobeon Suot 1 kwvnukfy Bewpia tiig Oeppérnrog év loyder otd
anélvto pundév kai otfv MEPLOYT TOV.
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Beppdtnta xai Beppoxpasic tob chpatog. ADTH Th oyfon pag thv diver 1
kwnuiki] Ozopia tiig Osppornras.
‘H adidxonn xai draxtn xivnon v popiev diver ot Oepponta opt-
opéveg id16tnec, ol omoieg O& yapaxtnpilovv Tig GAAeg poppég Evépyelag.
‘H xwvntikn Oeopia tig feppotnrag propel va E@uppootel 716 elkoAa
oty mepintoon &vog idavikod depiov.

a. Ixéon Tig méoewg Tol depiou pe TAV TAXUTATA TOV Hopiwy.
“Eva aépro of b dpiopévn Beppoxpucio T ¥yetL nieon p, dyko V xai dmo-
teheitar Gnd N popio mod 16 xubéva Exer pale m. Téte 7| moxvoOTNTC
100 aepiov elvar:

el (O]
*Anodeiyverar 61 :

*H nigon (p) #véc deplov elvan avadloyn pé Ty rukvétnra (p) o Gepiov
kai avaloyn pé 16 terphymve tijg taydrnrag (v)*t®dv popiwv Tol depiov.

nigon depiov p= —;- p -2 2

8. Iyéon TAg KIVATIKAG €vépyelag TOV popiwy To0 depiou pé TH
Bepuokpaoia. “Av otiv Ekicwon (2) avrikatactioovpe Ty TIpf t0d p
and thv &Eicwon (1), Ppiokovpe :

p-V="N-m-v? )

*Av 16 napundve déplo Exet pala Ton pé éve yoaupopdpto (1 mol), T6TE
o adti T pate tob depiov dnapyer otabepds ap1Opog poplov ioog pé Ny
xai 1 &icwon (3) ypagetar :
2 my? 2
pv:TNo"i"" fi p‘viTNo'Exw )
8100 By = mu2/2 elvar % péon xwmrun évépyea Evog popiov tob depiov.
I abthy ™ pabae tob depiov (mod elvon Tom pé Eva ypoppopdpro) loyvet
i kateotenkn Eicwon tdv davikdv aepiov :

PV =R IT 5

* T'& Gnlonoinon Ocwpodue 611 SAe T popa Exovv THY dia taxdre of xabe
otiypn. BAéne § otiv idio maphypago.
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"E€iodvovag 16 Settepa péin tdv éEiohoeav (4) xai (5) Bpioxoupe :

E'“'.:T.TTQ”T fi I‘E‘.,=%R‘T ©

6rov k = R/N, = otf. elvor d otabepii tdv deplov, mod dvopdleral
otalegr) Tod Boltzman (*). *H éEicwon (6) pavepdver &t :

‘H xivnuki dvépyawa (E,,,) tdv popiev tob depiov elvan dvaloyn pé v
anélvtny Oeppoxpacia (T) tob aepiov.

¥- Tpappopopiakr) évépyeia TOv depiwy. “Av 16 éépio, mob nfipaps,
Exer popraxr] pdla p, 101e yud 16 &va ypauuoudpo o0 depiov t6 YIVOpEVO
N-m oty &icoon (3) éxepaler T péla p &vog ypappopopiov, dnhadi
elvar p = N - m xai 1 &icwon (3) ypapetar :
s (i 3 w2l
p-V=gu-vt § p.v=1H& @)
Té pwo®/2 Exppaler Ty xwmrin] évégyera iV popiwv, mob drépyovv péoa
ot Eva ypappopdpio (1 mol) tob éepiov, xai § dmoia Svopdletar poau-
popogiaxij évégyeia (Emor) 00 depiov. "Qote 1 EEicwon (7) yphpetar :

P-V= T Ea ®

"ECiodvovtag td debtepa pédn tév EEiohosev (5) xai (8) Bpioxoups :

Ypappopopiax po? 3
gvépyera aspiov Eaor gt ©)

H éticwon (9) pavepdver 611 :

L Ztfiv e anélvrn Bsppoxpacie (T) 4 ypoppopopraxi Evépyaia

(Emor) elvan 1 e 1ia 8ha ta dépra.

IL “H ypappopopraxi) Evépyera tdv dspiov slvar avaloyn pé thv ané-

Avtn Oeppoxpacia (T) tob depiov.

“Yrohoniopds tiig ypappopopraxiis Evépyswag tdv depimv. "And thv
éCicwon (9) propobue vé broloyicovps v orabepr) ypappopoplaxy &vép-
YEl0 ThV Gepinv of pid dpiopévn Beppoxpacia. “Ag Bswpricovpe &ra yoau-

* Elvar k = 1,38 - 10-* Joule - grad—!
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popdpo &md bmorodfimote idavikd dkpro, mobd Ppiokstar of xavovikég
ouvlfikec, Sniadn elvar py = 76 cm Hg xai T = 273° K (8 = 0° C). Tore,
paLovtag otfv EElowan (9) tig nipég v peysbdv R xai T, Ppioxovue (i}
7 Ghixn) wuwmroa] évégyeia TGV popinv, Tob TepLéxovTaL pEce o16 Eva ypop-
popdpro xdbe deplov, elvar Tom pé :

Emo1 == 3400 Joule/mol

Abth 1 Evépyeia dgeiletal otij Oeppuet] xlynan T@v popiav Tob depiov.

5. TayUrnra TGOV popiwv TOU Gepiou. *And v Eicwon :
2 R.T
}1_;_ = ~;— R-T Bpioxovpe v= &I (10)
B

Mé thv. &Eicwon (10) droloyilovpe | péon taxdrnre (v) THv popiav
&voc depiov, mod Exel popioxi pate p xai drndéivtn Beppoxpacia T.

“Etot m.. 116 16 dEvydvo (n = 32) Bpioxovpe 81t of Kavovikég ouV-
Ofikeg 7 péon TayiTnra TAV popiav tov lvar:

= V‘:! -8,31 Joule - grad* - mol~* - 273 grad _ . m
P 0,32 kgr - mol™? s sec

€. Nopog Tol Avogadro. "An6 tiiv EEicoon (3) Exovpe :

2
p-V=—2-N my

2
3 N-— f p-V=-3N-Euw )

*Ene1df) elvar Eqy = —:— k- T (iio. 6), f| mepordve Eficwocn (11)
ypagetat :

-V

-]

TP rV= 12)

N.2k-T o N =

wlw

)

~
=]

‘H éticoon (12) éxepalet 16V dcorovlo vduo ot Avogadro :

Eriv 6ua Oeppoxpaocia (T) xai pé v i5a nizon (p) of loovg Syxovg )
anb Sagopenikd dépux dmapyer & Wrog apOpds (N) popicov.

YnoionoiOrke amod 1o ivotirouto EknmaiSeuTikrg MoAmkrg




122 Qepudrnra

MPOBAHMATA

89. "Evog tpiyoednc cokivag Exer piixog 50 em, elvar kAetotog otic
8bo dxpeg Tov xai pd otiin Bdpapybpov, mol Exel pfikog 10 cm, yopitel
16 coMive £ 500 tufipata. Méow 616 colfve dndpyet Enpoc dépus. "Otav &
colnveg elvat dpiloveiog, fi otnAn 1ob dépa of ke Tpfipe Tol colive
Exer pfixog Iy = 20 cm. "Otav 6 cokfves elval kataxopueos, | k6te GTAAN
ol dépa Exer Oyog I, = 15 cm xai | mave. othhkn tob dépa Exer Oyoc
ly = 25 cm. TT6on elvar | mieon p, tof &épa, Stav 6 colMvag elvar opt-
Covriog ; “H Oeppokpacio Sratnpeitor otabepd.

90. Ztov mubpéva widig Apvng oxnparifovior guoakises drd pebavio,
oi dmoisg, Grav pTacovy otV EmeaveLa To vepoB, Exovy TeTpenidcio Syxo.
“H Beppoxpacio otov mubpéva tfig Aipvng xai otiv éripaver tob vepod elvar
dvriotoiya 10°C xai 20° C xai 7| dtpocoarpikh mison dxeivn ) otiypf elvat
pp = 1 kpfcm? ITéco elvar 16 Babog h tiig Aipvne ;

91. "Evog Aertdg yodhvog coAnvag, kAELoTOS 0T Wb dxpn Tov, Sio-
TPElTAL KATEKOPUPOg Pé TV KAEloT Gkpn Touv mpdc Td kbtw. Mésa 616
coMive drdpyet dépag xai wé pxpn othkn dEpapydpov, Tob Eyel pfixog
3 cm. "Otav 1| Beppoxpacia elvar 5° C, i otidn tod droxheiopévou aEpa
Exer yog h = 30 em. IToco 0BG petoxivndel ) kito dxpn g pikpfic oTiing
ol 08papybpov, Stav 6 colfvag droxtiicel Beppokpacic 100°C ;

92. Miéd dvouyti @uidn mepiéysl dépo pé TRV dtpoc@uipikt mieon
Po = 1 kp/em®. @eppaivovpe ™ @raAn of 100°C xai thv kAeivoupe £pun-
Tikd. ITéon eivar f| mieon tob aépa, Grav A gLain Ba aroxtfoer 1 Beppo-
Kpaoie tob mepifallovrog 189 C ; “H Staccoly tiig Qraing rapaheinetat.

93."Evag Bapopetpikds colivag, mob 1 toph tov Exet éuPado S = 1 cm?,
nepiéxel Ayo aépa xai elvar Pubiopévoc péou of Padid Aexavn 0dpap-
Yopov 1660, Gote o 17° C 16 Tufipo tod coifva mod elvar E&m axod f Ae-
Kdvn va Exel pfikog 35 cm. Tote | othin Tod Upapydpov péca 616 coliva
£xet Oyog 25 cm. "H dtpocoarpixi nicon elvar 76 cm Hg. 1) ITéon npéner
va yiver 1 Oeppokpacie, dote 1 oThin tob 0dpapydpov péca 616 coinva
vé xatéBet xatd 1 cm ; 2) “O Gépag pé Ty apyixA xatdotact) tov Oeppai-
vetar gno 17° C oé 37° C. Iéoog yivetar & ykog tov ;

94. "Eva xvPixé Sopdtio Exel Syoc 4 m. Té mpoi 6 aépag tol dopation
Exet Beppoxpacia 6, = 15°C xai nison tiv dtpoo@aipikn mieon p, = 78
cm Hg. T6 dndysvpa & dépug tod Swopatiov Exel Beppoxpacic 0, = 20° C
xai mieon v dtpoopuipikn wieon Po = 76 cm Hg. Na ’BpeBet néon dia-
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@opé Exovv ol paleg m, xai m, tod dépa mod Ppioketal péca ot6 dopdtio
otic tapanave dbo mepirtdoeig. Tuxvétte ol dépa ot xavovikég ocuv-
Ofixeg p, = 1,29 kgr/m?®.

95, “Eva coaipixé depoéotato Exel dxtivea R =3 m xai elvar yepdro
ué dépa Oeppoxpaciag 100°C xai dnd nison v atpoceaipiki. ‘O Ewtepirdg
aépag Eyer Beppokpacia 0° C xai wieon 76 cm Hg. Na Bpedel moco Bapog
pmopel vé cuykpartfoet adtd 16 depdotato. TTvkvotnte ol dépa oé xavo-
vikéc ouvliikeg p, = 1,3 kgr/m®. g = 10 m/sec®.

96. Abo Spotot kbMvdpol A xei A’ fpiokovtal mave ot dpiLéviio éni-
nedo, Eyovrac TV dvoryth Paon toug T pid dmévavti oY GAAn. Oi do
xOAMvEpor xAeivovtar pé Sbo dvtiotorya Eppore E xai E' mod cuvdEovral
petakd tovg otabepd pé pia dpiiovria papdo. ‘H émigavera tod x@0e EnPorov
Exer 2uBadsd S = 300 cm? xai oty dpyf N dndoraocn xdbe Eupodrov amd
Baon tob Gvriotoiyon xuAkivpov elvar 25 cm. Of xbhivdpot nepLégovv atpa
pé Beppoxpacia 0° C xai nieon 76 cm Hg. @eppaivovpe tov x0Avdpo A of
feppoxpacio 150° C, &vd & dhhog xbAvSpog A" Sratmpeitat oé otabepn
fBeppokpacia 0° C. N& Ppedei | petatémon tob EuPoérov EE’ xai i wicon
nob émkputel péoa of kabe kbAvdpo, drav amoxatectadel icopponic.

97. Na Ppebei | pala m tob dEvy6voL Tob drdpyer péco oé i petah-
haxh @iéAn, &v 6 Syxog tfig eraing slvar V= 100 It xai 16 @épro Exer
feppokpacio = 15° C xai wicon p = 50 Atm. TTvkvotnta dEvyovov of
xavovikég ouvbiikes p, = 1,43 gr/lt.

98. Méoa of telsing kevo doyeio, mov Exst otalepd Syko V = 21t, pa-
Lovpe pake H8poyovou Ton pé m, = 0,1 gr mod Exet feppoxpeoia B; = 17°C.
*Apyotepa Gooipobue amd 16 doyelo pd pate m ddpoyovov. To dépro,
nob dmoépsive otd doyelo, of Beppoxpucio O, = 10° C Eye1 migom p, Tom pé
6 1/100 1fig dpyixiig Tiéceng p, Tob depiov. Na Bpedel moon elval | pala m
Tob dEvydvov mol agpuipéoaps. IMukvotnta ol b3poydvou GE KUVOVIKEG
ocuvlfjkeg p, = 0,089 gr/lt. ¢

99, “Evag x0oMvdpog &rd xaivpa elvar xatoxdpupog Exe Oyog 50 cm
xai f Paon tov Exet 2uPadd 300 cm? Méca oTov xOAvSpo Dmdpyet GTpo-
compixde dépuc, mob Exeivn T onyph Exer Beppoxpacie 0° C xai wieom
74,5 cm Hg. Ttiv mave dxpn 100 kukivipov, tod glvar avoryth, Epapudlovpe
Eva EpPolo mod xAeiver EpunTikd 16V kbMvdpo. T6 Epporo Exer Papoc 6 kp
xai xatePaivel péoa otov kdMvdpo. 1) Na Bpebel méon palae aépa droxiei-
ke péoa otdv KOAvdpo kai of moéoo Byog h néve and th Phon tob xu-
Avdpov otapdrnoe 16 Epporo. 2) Oeppaivovpe tov xOAMvdpo xai 1| Beppo-
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xpacia tov yiverar 30° C. Né& PBpebel néco Papog mpémer vé mpocbicouvpe
nave oto EpPfolo, 1id va Siatnpnlel oty 8ia Bon Tov. TMukvotnteg of
xavovikég ouvBfikeg : tob dépa p, = 1,293 gr/lt, tob HSpapydpov p, = 13,6
gr/cm?®. ‘H Siactod tob kvAivipov elvar dofpaven.

100. II6éco &yxo Exer ud pabe davixod depiov Ton pé m = 1,2 mol of
Beppoxpacia 67° C kai nieon 72 cm Hg ; Muxvétnte 08papydpov p = 13,6
gr/ecm® g = 10 m/sec? - R = 8,31 Joule - grad—! - mol-1.

101. “Eva idaviké dépro of Oeppoxpacia 320° K xai dr6 wison 3,5 at
Exer &yxo 2 m3. TI6oa ypappopdpra 10b depiov drdpyovv péoa o adtd v
dyxo ;

102. Ao xheiotd yvahive doxeic A xai B Eyxouvv évriotoixe &yxo
V;= 0,7 It xai Vo = 0,3 It. Té 8o doyeio ovykorvavolv-petatd tovg pé pi-
yoe1df colfva xai mepiéyovv Enpd dépa, mobd dpyixa Exer Peppoxpucia
6 = 20° C xai nigon p, = 1 at. "Eneita Sratnpobpe 16 Soyelo A o Oeppo-
kpacio 6; = 100° C xai 16 oysio B of Beppoxpacia 8, = 0° C. Na Bpebel
noon elvar tote 1| wicon tod dépa péoa of xale Soyelo. ‘H Siaotodn TdV
doyeiov mopaieinetat.

103. “Exovpe 800 yvahiveg opaipeg A xai B nol dvrictoiya Exovv Syxo
V; = 200 cm?® xai Vy = 100 cm3. Kafe ooaipa xAeivetar pé otpdeiyya. “H
opaipa A mepiéyer Enpo aépa, moo Exel Beppoxpacia 8, = 25° C xai mieon
P1 = 1,5 at. 'H oeaipa B nepiéxer Enpd 08poyodvo, mob Exer Oeppoxpucio
6; = 10° C xai mieon p, = 2 at. Zuvdtovpe tig 8o ouipeg pé tpLyosidi
cwAfva xai pépvoupe 6 ovotnua hv Eveopévev dbo ocpalpdv péoa of ydpo
6mov 7 Beppoxpacia elvar 8 = 27° C. "Avoiyovpe Ttig otpdgiyyes. TIdon
nieon Exel 16 piype t@v dbo depiov péoa of xde grakn ; “O Syxog xabe
QLaing datnpeitor otabepdc.

104. °Amé v xatactatixf] Eicoon tdv idavixdv depiov va Ppebdet
noon pale m Exer 16 dEvydvo mob nepiéyetar pic of pid petadlaxd grain
T@v 50 It o¢ Beppoxpacia 27° C xai dnd wicon 100 at. ‘Mopraxy pala SEv-
yovov p = 32. g = 10 m/sec?,

105. ‘H pnxavikn Bewpia tfig Oeppotntog drwodeiyver 61 o amdivrn -
Beppoxpaciac T 7 taxdtnra v t@v popiov &vég depiov, mob- Exel popraxt
pala p, divetar ané tv &icwon :
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“Otav & dépac Exet sppoxpacia 20° C, nécog elvar 6 Aoyog tig Toy0TNTAS
Vo 1BV popiev Tod dEvyévoy Tpodg THY TaxdTNTA VA TBY popinv TOb atortov ;

106. Méoo o Eva Soyeio drapyet dépog oé Beppokpacio 20°C. Apard-
voupe adtov oV dépa, dote N mieon Tov va yiver Tom pé p; = 10-1° Atm.
Méoa popra meprégoviar of 1 cm?® dnd abrég tig cuvdfixeg xai moon elvar
tote | muxvotnTe tob dépa ; MMukvétnta tob dépa bmd kavovikég ouvlijkeg
po = 1,293 gr/lt. N = 6,02 - 102* p6pra/mol.

107. ‘H pnyovikf Beopio tfig Ocppdtntag drodeiyver dn f| péon xivn-
Tk &vépyeia Evog popiov ol depiov elvar dvdioyn pé Ty drdéivtn Beppo-
xpocia T tob depiov :

ol 2 _

TRV = k-T
Smov m elvar A pale tod popiov. Né Ppedet i Tipn Tol cvvieheotf k na o
dEvy6vo mob Ta popra tov otf Oeppoxpacic 0°C Eyouv péon taybrnta
v =460 m/sec.

Té Gropa 1o GvBpaxa otév xpbotaiho Siepavriod kai td popia Evdg depiov. K
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Kopeopévol kai dkdépeoTol ATpoi -
TpimAS onpueio

49. Kopeopévor kai akdpeoTor dTpoi

‘H petaforn évog dypol of @éplo dvopdletal yevika éadpwon xai 16
napoyopevo aépro dvopaletar druds. T vi mapaxohovdfcovpe oy éaé-
pwon oTo xevd, moipvovpe o Pupopetpikols cwlijveg A xai B mob Pubi-
Covtar péoa oty 18io Aexdvn 08pupydpov (oy. 98). Eilodyovtag Siadoyixd
Héca o6 corfva B otayéves aibépa Ppiokovpe 6t oTAV dpyn mave @nd
Tov Dépapyvpo oxnuatilovtor dxdpearor druol, apydtepe Spec oyxnpati-
Covtar xogeauévor druol xai mave anod toév HSpapyVpo mapupével aiBépag
of bypn xatdotacn. Ankadn of pia dpropévn Bepuoxpacia H propody péca
ot Evav xAe10T0 YOpo vd ovvvmdgyovy 16 Uypd xai of xopeospévor dtpoi Tov.

A B

Ix. 97. "Efaépwon o106 Kevod.

a. '1516TnTeEG TOV KOpEOPE VWY ATPGOY. Méoa atd Pupopstpixd cw-
Anve B (ox. 97) Omapyouv kopeopévor dtpoi aifépa xai Aiyog aibépag o
byp xatdotaon. "Av xateBdoovpe 16 cwlfve B ¢ dyxoc tdv xopecpévav
Atp@dv élarrdverar, GALG N Tdoy p 1OV KOpEGHEVOV ATUdY Statnpeital ora-
Oeprj. Tavtéypove napatnpobpe St adfdvetar M mocdtnta Tob bypob ai-
Bépa, mob brapyel mave and tov K3papyvpo. "Qote, Stav Sarrdwverar b Syxog
TOV XOPESHEVOV ATpdy, Eva pépoc and adbrols dygomotsirar kai dvtictpoga,
Grav ad&dvetar & Syxog tdv xopeapivay Gtpdv Eva pépog tob Dypol EEae-
phvetal. "And ta mapandve ovvayetor Gt of wd Sglouévy Bspuoxpacia W
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| ryps —

| ———

Ix. 98.'H 140n 16V xopeopévev dtpdy Satnpelta £x. 99. Mérpnon tfig 1dceng
otabepn. 1OV Kopeouévmv 6 Tudv ot xabe
Beppoxpacia.

t4on TAV KopeEcuéve dtpdv dév Euprdtar Gmd ToV Byxo Toug xai Exel pa
dpiopévn Tipun. 16 oxfipe 99 deiyvertar oynpatikd i Grin dvaragn pé
v bmoia pmopolpe va mpocdiopilovpe v taon OV KOPEGHEVEY ATUOV
nob dvriotoryel of ka0e Osppokpacio. "And i napurdve Pyalovpe 6 EEfig
GUUREPUCHT.

£ ka0e Oecppokpacia aviiotoryel opiopévn thon TOV Kopeopévev atpdy,

1| 6roia EEapratar drd th @ben Tod dypol Kai abEaverar pé i Beppo-

Kpacia.

Téaon xopeopévav Gtpdv of Beppokpacia 20°C

(& cm Hg)
vepd  oivomvevpe  Peviivn  aiBépag
1,75 4.4 A5 442

Kapnoin tEaephosme. Maipvovpe S0 dpBoydviovg Eoveg, oV dEova
tiv Beppoxpocidv Kai tov dEova T@V MECEV (oy. 100). "H petaPodn tiig
thoeng 1@V Kopeopévay Atpdv cE cuvapTnoT Ué ™ Beppoxpucia TapleTd-
vetat &nd pid xapumoAn ypopui, i omoia dvopaletol rapmidy dEacpdioews.
KOs onpelo tiig xaumding tEaephoeng dviiotolyel oé NG xardotacy gu-
audic looggomias petatd 1o dypod xai @V KOPEGUEVOY GTu@dV Tov, dnhadi
x@Be onpeio tiic Kapmodng Eaephosng deiyver 8t omd dorapévn mieon xal
oé d Spwoudvy dvriororyn Beguoxgacia pmopoty vd ovwmdgyovy oé xartd-
oraoy isoggomlas T Yygd xal oi xopeauévol druol Tov,
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Nieon (cm Hg)
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Ocpponpaocia

rnicﬂn (at)

Beppowpaoia

Ly. 100. KauroAn eEaspdoeme tod vepoD. .
INé Beppoxpacisg e 100° C xai 14 Beppokpacisc ndve dnd 100° C, -

To oyfipa 101 deixver tig xapmdres EEacpdoeng Y14 pepixé cuvnbiouéva
bypa. TMapotnpodue 871 f| tdon t@v xopeopévav dtudv Eapritar dnd T

Nicon (o€ cm Hy)

©cppokpacia

Zy. 101, Kapnbles - tEacpdoen; pepixdv bypdv.
1. AiBépag. 2. AiBeiodyog dvBpaxag. 3. Olvonvevpa.

4. Nepb.

pvon 1ol Oypol.

‘H xopnoAn éEaepdoeang
Tob vepol ywpilel 16 &rninedo
v aEovev of do meproyéc,
v mepoxn tod Pygod xai
TV mEPLOYT Tdv xopeopdvar
arudv (oy. 100). Kabe on-
peio tfig xaBgmic neproyfic
avtiotoiyel of dpiopévn mie-
on xai Opiopévny Beppoxpa-
oia. Movo ot Opropéveg ouv-
Ofixeg miéoewg kai Beppoxpa-
ciog pmopollv va ocuvumdp-
xouvv of puoikt] icopponia 16
bypo xai of xopeopévol dtpoi
Tov. "Qote :

"H xapnidn iEacphosmg Evig Dypol deiyver ndic peraPédiztan 1 téon
@V xopeopivov dtudv pé i Ocppoxpacia xai deixver Eniong of nouég
cuvlijxes Beppoxpaciag xai mécemg propolv vé cvvumdapyovv of gu-
owki] loopporia 6 bypd xai ol xopeopévor dtpoi tov.
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6. '1516TNTEG TOV AkbOpeECTWY ATPGV. “Extedobpe mdht 16 neipapo
pé todg S0o Papopetpixoly cwlfives, GALG tdhpo péco oté6 cwifve B
elvor dxopeotor dtpoi (oy. 102). A B
KateBaloupe 16 colijvaB péoa o1n
Aexdvn tob O8papydpov. Tote &
Sykog Tihv dxopectev dTudy yivetar
Srapxdic pixpdtepog (V; >V, > V),
&vd avticTtotya 1) 1don 1dv Gxope-
otav dtudv adbdvel (p; <ps<ps)-
"Av 1 Oeppoxpacic Sratnpeitar
otabepr), Ppiokovpe &t 16 YLVO-
pevo Tfig Thoewmg Thv AxOpECTOV
atpdv Eri tov dvtictoryo Syxo Toug
slvar otabepd.

P1-Vi=py-Vy=p; - Vy = oub.
“Apae ol dxbpeotor dtpoi dxo-
AovBolv t6 vopo Boyle - Mariotte.
Tia pa dpropévn Beppokpacia
0 ol thoelg TOV AxOpECTOV ATRDV

P1» P2, Py elvar mavtote pikpotepeg dmd thHv tdon tdV Kopeopivav dtudv
oy dvtictoiyel ot Beppoxpacia 0. “Qote :

Zx. 102. ‘H taon thv Grxépeotov dtudv
petaBarderar.

P xop

Oi axopeotor Grpoi ovpneprpépovran pé peyddn mpociyyion Gg dépua
xai o€ pud dpropévn Beppoxpacia 1) tédon tovg (p) £ivar navrots pikpo-
Tepn Gné Ty thom TdV kKopeopivov GTpdv (l’.mp)’ nob avtigtoiyel

o abri] T Osppoxpacia.

Y- MeTaBolf TGV dkdpeoTwWY ATUGOV O KOpeOopévoug Kai avTi-
oTtpoga. “Otav péoa of Eva ydpo Omapyouvv dxdpector drpoi, abroi pmo-
poliv »d uerafinbotv oé xopeouévovs, Giv Ehattwbel & Sykog tdv Gxope-
otev atpudv f| dv Ehattebel 1) Beppoxpacia Toug.

*Avtiotpoga, §tav péoa of Eva gdpo dmapyovv Kopeouévol dtpoi, adtoi
unopolv vd uetafinbotv oé dxdpeorovs, liv adEnbet & Syxog tdv KOpEoUEVOVY
drpdv i dv adEndel 1| Beppoxpacia tovg.

Iapaderypa. Z11 Oeppoxpacia 30° C 1) tdon tdv xopeopévav DdpaTudv

elvar pyy == 32 mm Hg. Ztf Oeppoxpacia 30°C dxdpeotor Déparpoi Exovv
SyxoV; = 8Itxai tdon p; = 20 mm Hg. "Av 6 Syxog tovg &hattedel xai
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yiver Vo, =5 It, | taon yivetar p,. Tote dnd v &Eicoon py - Vi=p,-V,
Bpiokovpe 6t 1 véo Tdon Tovg py elval :

_p1-Vy _ 20mmHg- 81t
="y 5Tt

Anrodn ol dxdpector DOpatpoi petaPribnkav o xopeopévous.

= 32 mm Hg

50. "Apxn ToU Watt

“Otav péouw oé Gepdxevo Soyelo, mob Exet ravrol tiv idia Osppoxpacia
0, brapyet Eva bypo, T6te 6 Dypd maphyet drpods, Bomwov téve drd 6 dypd
v oynpatietodv kopeopévol dtpoi pé v taom (p“p), wob dvrioTolyel o1
feppoxpacio 8. Toé Soysio mol deiyxver 16 oyfipa 103 dév mepiéyer dépa
xoi péoa otig dbo opaipeg Tov bnapyst
76 1810 Dypd. Of dbo ooaipes A xui B
Satnpobvtal oé dvo SiapopeTixés Bep-
poxpacles Kai elvar 04 > Bg. Tote 7
Taon v Kopespévev dTpdv péoa otig
800 oguipeg elvar Sragopetikn xai el-
varp, > py (rati elvar 64 > Op). ZE
avth v nepintoon elval adbvaro va
aroxaractadel icoppornia péoa 616 doyeio, yiuti cvveyds doyovrar druol dmd
1 couipa A ot opaipa B. "Exel Spwg of drpoi mod Epyovrai, dypomoiod-
vrau duéowe, yiati péoa ot ogaipa B 1| tdon t@v xopecpévav dtpdv dév
pmopei vé yiver peyahdtepn anéd thv tdon py, mob dvtiotoyel ot Beppo-

Zy. 103. "Apxf tob Watt.

xpacia 05. Méca o1M coaipa A 16 Dypd ouvvexds mapdyst druods, Tpocna-

Bdvtag va dratnpioeL TV Taon THV Kopeopévev dtudv ion pé p,.

Té @aivopevo mov éEethoape, Exgpaletar pé tiv dxdlovdn doyr rod Watt:
“Otav péca ot doyeio dnapyovv kopeopévor drpoi kai ma meproyf| Tod
Soysiov Srarnpeiton of katdrepn Beppoxpasia, tote ¢ abri) Ty neproyf
yivetar Dypomoinen tdv dtpdv.

‘H apyf tot Watt épappoletar otiv drootagn xai 616 cvpmUKVOTT
iV dtpopnygavdv.

51. 'EEaépwon péoa o x@po pé GAAo aépio

“Otav Eva Dypod éEasphdvetar péoa of ydpo mod mepiéyst dAdo aépio,
T6te | mopayoyh dtpdv dmfeadiverar, tEmtiag tfig mapovsiag Tob dAlov
&epiov,ddra 8év dvaotéddetar tedeing. Abth v EEaépwon tob dypod thv
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gEetalovpe melpupoTikd pé 1M cvokevf mol deiyverl 16 oyfjua 104, *Apyikd
N otpdépryye X elvar dvorytf xai T6Te péoa o16 doyelo Omapyer dépug pé
nieon Ton pé v dtpocpaipikn micon.

Po

Zx. 104, "EEgépwon péoa of xdpo pé Glio dépro.

“Emelta d@rvoupe va méprovv apyd péoa otd doyelo orayodveg Lypob,
.. aifépa. IMMupatnpolpe 611 | micon péow otd doyelo cuvveyds abéavetal.
Kamrowe otiyun o1ov nubuéva tod doyeiov mupovoialetor Lypo. Tote péoa
o106 doyeio Omapyovv kKopeouévol atpoi xai | 6Akf wiecn tob piypatog
elvar fon pé 16 @Bporopa 1iig dtpoopaipikiic méceng Kai tfig thoswg OV
Kopeopévav dtudv, tob dvriotoryel o1 Deppokpacia tob nelpdpatoc.

pulfuuroc = pd:uooouwlxﬁ + pxop. atpdy

ADT6 16 EEaydpevo tol meipapotog elval ocOpgwvo pé 10 vépo tod
Dalton xai pavepdver 61i:

"H d)axn nicon Evog piypatos aspiov kai arpod eivar ion pé 16 ddporopa
@V pepikdy micswv, nod 04 sixe 16 kabiva aipio tob piypatog, dv
pévo tov frav péca ¢ OLdéxinpo tév Gyko tol piypatog.

"Qote xatd v iEaépoon bypod péoa of ydpo mob dmdpyouv drla
aépra, M Taon OV ATpdv, Tob mapdyel 16 bypo, elvar drebdpryTy Anod THV
napovoic tdv dAlov depiov | LAV GTtpdv.

52. 'Yyponoinon T@v aspinv

*H dypomolnan £vog depiov elvor 16 dvtictpogo gawvopevo tig Efas-
pdoeng. “O Andrews Ppfixe meipopatiké moiég ovvbijkes mpénetl va émxpa-
ToBv y1é vé elvor Suvatn fy Dypomoinon évog depiov. @d énaverdfouvpe 16
neipapa 100 Andrews. Méca o Evav xOAvdpo Omdpyer dpropévn pdlo m
S1okerdiov tob dvOpaka (ox. 105). Mé Euforo pmopobue vé petaPdailovpe
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tov Syxo tob depiov xai pé pavopetpo va petplipe xade popd v miect tov.
‘0 x0Mvdpog dratnpeital of pd crabepn Beppoxpacia, m.y. 13°C, xoi éno-
pévag 1 petafolrn tob depiov elvar
iodOepun).

v apyn to aépro Exer peyalo
Syxo xai pixph wisom. Zvpmitlovpe
moAD dpyd 16 dépro xai o6 Sidypap-
pa p -V onuewdvovpe tic dvrtictol-
%e¢ Tipég Tob Sykov V xai tfig mié-
oewg p Tob depiov. Tote tapatnpobue
h £&fig (oy. 106):

a) Ity dpyxn ) petaPolrn tol Syxov V 1od depiov of cuvaptnon pé v
nieot| Tov p dxolovBei 16 vopo Boyle - Mariotte xai E1o1 maipvovpe vd tdéo
AB. T6 di0&eidio 1ol dvBpaxa o’ abti THv TepintOon CunTEPLPEPETAL ChY
aépro 1] dxopectog GTpoc.

B) "Otav 6 &yxog 10U depiov droxtioet wa dpropévn Tiun (Vy), TotE,
Gv Elatthoovpe mepiocodtepo 6V Syko tob depiov, 7 miech tov Sratnpel
wié orafepr] Towr) (44 Atm). Abto Seiyver 6t péoa otov kOAMVEpo oymua-
tionkav xopeoudvor druol pé THv Tdom mod dvrticTouyel ot Beppoxpacia
v 13°C (?,,, = 44 Atm). "H éhattoon 1ob dyxov tob depiov yivetor thpa
vmo oralepy] micoy (P, = o708.). ‘H cuvveyfg Ehdttowon tob Syxov Tdv
KopeGuEVoV ATpudv mpoxalel ovveyds dypomoinon puépoug tiic palog toug.
"Etou maipvovpe 10 e0B0ypappo tufjpe BIY, mol elvar mapadinio pé todv
GEova TV Syxkov.

y) "Otav GypomoinBolv dAor ol kopeouévor dtpoi, 1018 yperdletar ToAd
peydin mieon, yid vé Ehattedel neprocdtepo & Syxog, yiati 1a Oypa elvan
Govpnieota. "Etol maipvouvpe 6 e00dypappo tuijua TA, nobd elvar oyedov
mapaAAnio pé 1ov GEova tdv mifcEwv.

Xy. 105. Meipapa to® Andrews.

E P
=
& A
® 100
. Bepponpaaia 13°C
e 8ot 2
. >
c 60t I - B
¥i0F T T‘Y . A
1‘Typd 4+  wopeopévor;
Puey Izo I arpol E 452} A
i
1 1 1 e
o) SHNE My L e

Oynog

Ey. 106. ‘Iodbepun ot Beppokpacia 13° G,
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a. Kpiown deppokpacia. Mé v nopondave pdlo m tob Siokeidiov
ol GvOpaxa Exktelolpe 16 8o meipope of Srapopetixéc Beppoxpaciss.
To1e Ppioxovpe 611 ot
xa0e Beppoxpacio dvri- P
otoixel pa idaitepn
ioc60epun xapurdrn (oy.
107). “Etov maipvoupe
16 Oudypaupa Téw ioo-
Oéopcww, amd 16 dmoio
Pyalovpe 6. £Efig ov-
UTEpACHOTA :

731~

Atm

r

[«

o) Kdrw and 1 fep-
poxpacio 31°C Sheg ol
io60eppec Exouv Eva gb- 44/
00ypoppo tufina (BD), f
rapdiinio pé tov to- 0"
v thv Sykev. “Oco ; ; >
bydverar 1 Bepuoxpo- a8 b .
olo 16 eD00Ypappo Tufi-
pa drapkds yivetor pi-
xpotepo. ALT6 16 tufipe xabe ioc6Bepung dvrictolyel of dypomoinon xoi
pavepdvel 811 ¢” abth T Beppoxpacic kai dnd dpropévn dvtictoiyn micon
elvar dvvaryj 1 ovvimapln Tol Dypod xal Tdv xopeauévaw dTudv Tov.

Mieon

"Oynog
Zy. 107. ‘lodBeppec kai 16 kpiowpo onusio K.

B) lldvew dmd 1) Oepuoxpasia 31°C Sheg of lodBepueg dév Exovv e0BO-
ypappo tufipe kei éropéveg droxdelerar 7| cvvinopén tol Dypold xai Tdv
KOPECPEVOV ATUdV Tov. "Apa mdve arnd tf Bepuoxpacio 31°C droxdeieTar
vd yiver vypomoinony tob dioEeidiov tol dvBpoke, OGcodfmote ki dv ou-
pmiectei.

v) Zuij Oepuorgasia 31° C M lodBepun Exer Eva onuelo K, ot6 onoio 1
Epantopévn tfic xaurving elvar mapddinin pé 1év Gova tdv dyxov. T
onueio K elvar 16 6pro mpog 16 dmoio teivovv, drapkdg pkpaivoviag, Tl
e090ypappe tpnpate tdv loobippuav mold dvrictoiyolv of Beppoxpecisg
Katdtepeg and todg 31° C. 16 onpeio K dvrictoiyel ocvvimapén Dypod xai
KOPEGUEVAOV ATUGV Tov, dnAadi) dviiotolyel dypomolnan Tot dspiov.

To6 onueio K dvopdaletar xpiowuo anueio, M Oeppoxpacio tév 31° C dvo-
natetar xplowun Oeppoxpacia Bx xoi N dvtiotoiyn mwieon ovopdletar xpi-
owun micon pe. "Qote y1a 16 Sroeidio Tod dvbpaxa eivor :

xpiowun Oeppoxpacia O = 31°C kpiowun nieon py = 73 Atm
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Z16 xpiowpo onueio K dvriotoryel xal dpiopévn mukvémte, mobd dvo-

néletar xplowun muxvdryre (py)-

“Erot and 1My meipapotikn Epevve xatodflope oté dﬁé?\.ouea cupne-
péopata yid tHv Dypomoinon tdv depiov :

I. Kpiowun Oeppoxpasia évég chpatog dvopdletor 1 Ozppoxpacia, o
nave and adri) v6 odpe dnapyer pove of dipa Kataotaon, 6o ki dv

oupmeotel.

IL Zrfiv xpicyun Beppokpaosia (0x) kei 16 tiv kpioipn nigon (px) sivar
dvvarf 1| cuvinapin tod bypod kai tév KOpESPEVOV GTu@V Tov, dnhadi
elvan duvati) 1) dypomoinon tob aspiov.

III. "Otav 1) Oeppoxpasia tob dcpiov sivar kathrepn and v Kpicwpn
Bzppokpacia, téte elvon Suvatd 1 dyponoinen tod depiov pé ovpnicst) Tov.

6. Luvdikeg yid Thv Onaptn widc gdoewe. Ol tpeic xatuctdoelc,
ué tig dmoleg pmopet v drapyer Eva capa, dvopatoviar pdoeic Xai Aépe 7

1

o Lallll \z

‘Mieoy

Zy. 108. Oi didgopeg phoeic 10D Siokei-

dlov tob dvBpaka. (1 &épro. 2 axbpectol

Gtpoi. 3 xopeopévor dtpoi wal Hypo.
4 Oypo).

atege), 1 Vypr xai 7] dépia pdoy. O
é€etdoovpe T6 Siaypappe @v icobép-
pov 100 SroEetdiov tod dvBpaxa (oy.
108). “H xapndAn BKT, mov nepvast
and 16 xpiocwpo onpeio K xai ano
tig fixpeg @V £000YpoppOY TULGTOV
v icoBéppuov dvoudletar xaumidy
xopeopod. AL M xepndin xai 1 xol-
auun lodbeoun (31° C) yopitovv 16 &ni-
nedo 1ol diaypdppatos of técoepig
TEPLOYEG.

‘H neproyny 1 dmapyer mhveo ard
v kpiowun io6Bepun xoi gavepdver
U6 noiég ouvliikeg Beppokpaciog kal
méoeng 16 Sro€eido Tob dvBpaxa
pnopel vé Omapyer dc déoro.

‘H meproyn 2 dmapyst dvipeocw
oty kpiowun io6Bepun xoai v xa-
pmoAn xopeopod xai gavepdver nd
noiég ouvbijkeg Oeppoxpaciog xai mé-

oeng 0 S1okeidio 108 dvBpaka pmopel va drapyer bg dxdpeoroc aTude.
“H meproxn 3 Exer dg Spra v xopumOAn xopecpod kai QavepidveL Hnd
notég ouvliikeg umopolv vd cvwumdoyouw Dyed nal xopeouévoc Grudc S1o&e1-

8iov 100 GvOpaxa.

"H meproygn 4 Exer dg Spra éva tpfipa tiic KOumOATG Kopeopol kai Eva
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Tufipe g xpiowung iodBepung. Abti i meplox avTiotolyel of dypd dro-
Egidro tob Gvlpaxa.

53. TpinA6 onpeio

‘H mpoogopd fi apaipeon Beppotnrag mpokalel uerafolés Tijs xara-
srdosme Tov copdtov xal Erol mapatnpobpe 14 £Efig Tpie guivopeva, iy
by, Ty éEadoman xai Ty ésdyvwan. THEN elvarfy petdPacn £vog oopatog
anéd T otepef athv byph eaon. Eaépuon eivarfi petafocn and v dypn
othv aépre odon. "EEayveon elvar f| petdfaon ano 1 otepen anevbeiog
otiv aépra @acn.

a. Kapnohn ThZewg. Eépoupe G611 y1d 1@ nepiocdtepe ohpata 1 Bep-
poxpacio tEewg avefaiver, Stav

= : e P B
avldaverar 1| EEwtepikn wieom. |
"E€aipeon arotelel 6 nayog xai < |
Alya dAho chpoate. “H petaBodn ¢ ol
fic Beppokpaciag thEemg eival - A
nepinov ypopplkn ovvaptinon
tiic petoPoirfic tie miboewg. & OO Iteped
“Etot 1| petafoln tiig Oeppoxpa- : 40
oiug thiewg of cvvaptnon pé 3 307
tiv &Eetepix mison mepiotd- £ 20t !
VETOL YPOQIKG GRd Ty xapmidy I 10t A
vikews. Et6 oyxfipa 109 | xa- i - U -
umoin thiewmg AB avaeépetal IR il A

A 13 S
o16 Peviorio, Exgpaler pmg Repjanty SeCCL RRGE

popof Tiic xaproing thiens yid Ex. 109. Kapnvin thiemg 1ob Pevioiriov.
Td mepLoodrepa odpara. To oy fi- “P(Atm)

pa 110 deixver tiv xapmvAn -
Eewg tob mayov. Kabe onpeio
tfic xaunding théewg, m.y. 1O
onueio I' (oy. 109), mapiotiven
uLd OPLOPEVT XaTdoTaon QUOLXTS Irepen “Yypn
igoppontlas peta&l g otepefis ¢aon $aon
xai tfig Oypfic @aoewms, dniudn At
povephver 6t1 Omo  Spropévn
tEotepixn wieon xoi o€ dpLope-
vn Oeppoxpacia (Bsppoxpucic &l
Eemg) propolv vd cvrvmdpyovy [e] [:]
7 oveper] xal 1) dyei] gdor. Zy. 110. Kapndrn thieng tob mdyov.
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I'ié Eva opropévo odpa 1 kaprody tiEcmg tx@paler bré norég ovvBijxeg
Ozppokpasiag kai méoeng propodv vé ovvurdpyovv 1 etepei] kai 1 bypi
@aon Tod chpatoc.

Mévo Omé tig ouvBiikeg Beppoxpacioc xai miécews, mob xabopiler 7
xapnOin thEews, propel va cupfel 4 &N évog cdpatoc.

6. KauniAn ¢Zaepioewe. ‘H xopmodn thEewg elvar dvaloyn pé Tify
xapmvln éfaspdoews, mob, Snwc eldape, Exppater bmo moiég ovvliikes Bep-
Hoxpaciag kai mécewg uropolv »d cvvemdpyovy 7 Gy} xal 1) dépta pdoy
100 adparos (oy. 100). i

Y- KapniAn égayvdoews. "Onwg yid thv then f v EEaépwon Evog

p chpatog Exovpe TNV dvtictoyn xa-
prOAn thEews i xapndin 2Eeepbosng,
2;9"5 Etol xai 11é v &Eayxveon évog oh-

aaon

HOTOS EXOVME Tify xaumdin Efayvid>-

[ ! e gewc, 1) broia éxppalel bno moréc cuv-
| Biikeg Beppoxpaciog xai méceng pTo-
: ooty vd ovvvnmdoyovy 1) oteper] xal 7
{ aépia @dan (oy. 111).

o 9, )

3. TpimAd onpeio. Of cuvbiikeg
Beppoxpaciag xai miécewg Onod Tic
onoieg glvar Suvatn 4 ovvinapén dvo pdocwy (3nhadf Sbo xutacraccov)
100 sépatog xaBopiloviar dvtictoiye dnd Ty xapmiAn tifews (otepen +
+ bypn @aom), iy xaumiiy ééaspiroems (Dyph + dépro gaon) kal Ty xa-
unidy dayvioews (otepen + dépla paon).

"Av 10 1810 Sidypappa kataokevacovpe Tig rru.p&m’wm Tpeig yopaxtn-
plonwés Kapmdres £vog chpartog, naputnpobue &t ol tpeig kapmdieg Té-
Hvovtai o€ Eva onueio T, o dvopaletar voindd onueio Tob COuUTOg
(o%. 112). Té 16 vepd 16 1piadd onuelo avtiotolyel oé :

Zy. 111, Kapndin #Eayvdoenc,

Beppoxpacio 0r = 0,01°C wieon pr = 4,58 mm Hg

"Eme1dn 16 tpindéd onpelo dvixer xai otig Tpeis xapnores (thEewg, dEa-
ephoeng kai tayvdoenc), cuvayetar 6t 16 TpLIAS onueio xabopiler 14
owvfixn Beppoxpaciog kai méceng tob elvar drapaitnTn, Y14 va propoby
vd ovrumdgyovy o€ QuoIkT icopporia 1 ateper], 7 byon xai 7 degia pdon Tob
obparog. Mévo of wd dpiopévn Beppokpacia O xai Ond pLa dpropévn
nieon pr elvar Svvarh) 7 guowx looggonia Ty 1LY pdoewy,
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*Amo 16 mapandveo xateAfiyovpe otd EEfic copnépacpa

1 Oi kepniheg thiems, tEasphocag kai tEayvhoeng tépvovion oté tpinkd
1 onueio, mob kabopiler of nord Beppokpacia (0y) xai dnd nord wicon (pr)
| pnopoiv v& cuvumdpyouv of katdotuon @uowkils icopponiag ol Tpeig
; paoeig 100 chpatog (oteped], Oypf xai dépa).

p

|

B Br B Bpp ©
Zx. 112. Tpirho onpeio (T).

€. Tuvdikeg yia TAV Onaptn piGg eaoewg f T ouvinaptn nepio-
06TEPWY PAoewv. Ol Tpeig kapndies, thEeng, EEaephoeng xai EEoyvaoeng
(ox. 112), xopitovv 16 éniredo tol diaypippatog of Tpelg nepLoyEg, Tov Ka-
Peptd dmd abtég dviiotou el of ud oralepr) gdon (xatdotacn) Tob chpatog,
Snradf ot otepen, oty bypn xai oty dépla @don. L& xabe onueio pidg
nepLoyiig avrictotyobv dpiopéveg cuvBiikeg feppoxpooiog koi miécews. "Etol
wafepid pdon xalopietar dnod opropéve Spra. T onpela, mwov Ppioxoviar
navo of wa and Ttig Tpels xoumbieg, dvrioTotyobv otY) owimagkn 6o @d-
oewv (otepen + aépra, fi otepen + Oypn fi dypn + xopeopévol dtpot).
Mobvo 16 TpLmhd onusio dvticTolysl oth cuvimaptn xal T@v Tpidv QacEV
(otepen + Oypf + xopeopévol drtpoi). '

*Anb t6 Sraypoppa o0 oxfpatos |12 eaivetar 8ti, Gv Eva oteped dmd
migon p; peyadbrepn dmd v pr Beppaivetal cuverde, Epyetal griypn nod
16 odpa droxtd T feppoxpacio THEENS Bz (onueio A) xai 1ok 16 oteped
petapdiietor of bypo. 16 onpelo A covumdpyovy 1| otepen xai f| DypR
@&on. “Av dr6 v e nison (P > pr) &EaxolovBficovpe vi Beppaivovpe
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6 Oypod, mod oynpatiotnke and v tHEN tol atepeod, Epyetal oTiypn mov
76 Oypo6 Gmoxtd 1M Oeppokpucia Ppucpod O, (onpeio B) xoi 16 Lypod peto-
Balketar of dépro (kopeopévoug drpodc). Lo onpeio B cuvurdpyouvv 1
Oypf xai N aépra @aon.

“Av 16 o1eped Beppaivetal Ond nieon py puxodreen dnd iy pr, 161E 10
o1eped Sév petaPailetar of Dypd, GALG, Stav | Deppokpacic Tov gTacel of
Eva 6pro O, 0 oTEped petafarreton dmevlelac of dépro (ompeio I'). To
Qu1vOpevo abtd 16 Tapatnpobue elixola o160 oTEPES dLogeidio Tol dvlpaxa,
vid 16 6moio elvan :

6= — 56,6° C xai pr= 5,1 Atm

dnAadf 1| mieon pr, mov dvricTtoixel 616 TPIAd onpeio, elvar peyalitepn
anéd Ty dtpoceaipiky wison. "Av Aowndy dspudvovps oTeped dlokeidio Tob
vBpuka péon of avorytd doxeio Imd v drpocpaipikn micon py = 1 Atm
(P < Pr1), T0TE T6 odpa petafiiretar dnevbeiug o€ atpod. "Av dpag Beppd-
voupe 16 odpa péca of xhelotd doyeio, 161¢ 1) Taon 1MV KOpESPEVOV ATUGHY
Tov adfdvetar pé ) Beppokpacio xoi Erol Epyetar oTiypn, mod 1 wieon p
péco o16 doyelo yiverar peyodlitepn dnd v pr koi 16 o1eped petaPai-
Aetar o€ Oypo (thEn). T6 odpa dév uropel va Ordpyel & Lypn Kutdotuon,
dtav 1) mieon eival pixpotepn anod v nieon pr = 5,1 Atm.

NMPOBAHMATA

108. Méca of Eva Soyeio mov Exel dyxo V=1 m? xai Swutnpeitar o€
otabepn) Oeppoxpucio 100° C pixvovpe pia palo vepot ion pé m = 200 gr.
1) Na Bpebel 1 taon p tdv LSpaTpdv péoa o1d doyeio xai dv ol Hépatpoi
eival dxopectot 1] kKopeopévol. IMukvotnto v xopecpivov Udpatpdv of
Kavovikég ouvliikeg p, = 0,81 gr/lt. “H raon tdv kopeopévov 13patudv of
Ocppoxpacic 100° C givar px = | Atm. 2) "Av péoa o adt6 16 doyeio Pa-
Cape prd palo vepod M = 2 kgr, to1e moon 0 ftav 1| nieon p, 1OV LEpATHOY
xaei moon 0a frav | palo tovg m, ;

109. “Evoc Bupopetpixdg corivag, mob 1| topf tov Exet ufadd 1 em?,
REPLEYEL MAVOD Gmd T oTNAN ToD Lpupyipov Aiyo Enpéd dépu. ZtR Beppo-
kpuoia 17°C xai dnd v EEmtepiki) dtpoopuipiki mieon p, = 76 cm Hg 1
omAn 1ob é€pa péca 016 colnve Exetl Gyog 10 em xai 1 o1qAn 10d dpup-
yopov Exer tyog 25 cm. Eilcayouvpe dredoyikd péca 616 colqve otuyodveg
aibépa. TMoco Ba yiver telixd 16 Byog x Tiig othing 1ol LEpupylpov péca
o160 corfjva; 'H tdon tdv xopeopévov dtpdv 1ob aifépu o1 Beppoxpacia
17° C givan px = 41 ecm Hg.
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110. "Eva piypo dnd xopecuévong 03patpots xal Kopecpuévong atpolg
Beviivne Exel 6yko V, Beppokpacia 70°C kai mison p, = 76 cm Hg. "Otav
yoEoupe adtod o piypo, taipvovpe pala vepol fon pé my = 1 gr xoi pala
Beviivng ion pé mg = 10 gr. Zt1 Beppokpacia tdv 70° C 1} taon tdV KOpE-
opévov Ddpatpdy elval pxn = 23 cm Hg. NG Bpebel f poproxn pafo ps Tiig
Beviivng. Mopaxn pata tob vepob pn = 18.

111. Méoo of Evav xataképueo KOAvdpo Dmdpyovv 5 kgr vepd. Khei-
voupe Tov kKOAvdpo pé Eva EpPolo, mob Exet GoNpuavto Bapog, Ppiowetar o€
Emagn pé v Emoeavele tod vepod xai Exel #ppads 2500 cm? “H dtpoooeal-
pikf migon eival p, = | kp/em®. @eppaivovpe 16 oot KOALVIPOG - vEpd
xai otn Oeppoxpacio 100° C Exel gaepwbel pala vepod ion ion pé m = 100
gr. Na Bpefei noco 04 petatomotel 16 EpPolo mpog td navo Kai tdéoo Epyo
naphyel 6 O8patuodg 6 abth Thv mepintwon. ‘H tdon tdv kopeopévey bépa-
Tudv ot Beppokpucie 100° C elvar px = | kp/em2 g = 10 m/sec®.

112. "Ano thv xetactankn icoon 6V davikdv aepiowv va Ppelel
noco 6yko Exet of xufikd pétpa pia pale m = 1 kgr Dépatpdv of Beppo-
kpacia 700° K xai Ond wieon 10 at. g = 10 m/sec?.

113. “Eva piypa dnéd dtpotg aibépa xai Sidetovyov dvBpoxa Exel dyxo
V xai 6AikR mieon por = 45,20 cm Hg. “Yypomotobue teheimg 16 piypa xai
tote moipvovpe pate diBetodyov dvBpaxe my = 11,9 gr xai pale aiBépa
ma = 100 gr. Aey6pacte 61t of drpoi dxokovdoby Tolg vopovg T@v idavikdv
depiov. Na Bpebet f| pepuxi) wieon pa ol d10s100y0v GvBpara xoi pa Tob
aifépa o106 apyikd piypo. Moproxég paleg : tob aibépa pa = 74, w00
d10etovyov dvbpaxa pa = 76.

114, Méoa of £va kAeloT6 doxsio brapyovy vepd, bipatpol kei Gépug.
Té oyeio Peppaivetan and 5°C of 40° C xai tote 1 mieon péoa otd doyeio
abEavetal and 72,15 cm Hg oé 86,01 cm Heg. "Av | TGon TV KOPECHEVOV
véputudv otf Depuoxpacie 5°C elvar 0,65 cm Hg, va Ppebel 0| taon 1@V
kopeopévov Ddputpdv of Bsppoxpacic 400 C.

115. “Evug Syxog aépa Vy, = 1000 It Exet Peppoxpacia 0, = 15°C, mieon
764 mm Hg xoi mepiéyel xopeopévoug DdpaTpols. Atatnphdvtag otobdepm
v ticon abtod tob dépae Dydvovpe T Oeppoxpacio and 15° C oé 50° C,
G Tavtoypova sichyovpe péca ¢ abTo tov aépa Toon pata vepol, HOTE
xoi oth Beppoxpacia 50° C oi ddpatpol vi glvor wopeopévor. Na Ppebel
nooog elval 6 véog Gyxog Tod aépa xai moon sivar f| paba tod vepod mob
npocbicape. ‘H taon tdv xopecpévey 08putpdv of 15°C elvar 12,7 mm Hg
xui a& 50° C sivat 92 mm Hg. Tokvotnta téy Kopsopivov D3puTpdY GE Ko~
vovikéc cuvdikeg p, = 0,8 gr/lt.
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116. "Evag moAb Aentog yodAivog cwhfvag elvar kAe1oTog ot pid dixpn
Tov xai Sratnpeitar opildviiog. Méca o010 cwrfve sivar droxieicpévn
md pale épa, yoti péoa o106 corfve dmapyer pa pxphy oThAn vepod.
"Otav 1| Oeppoxpacio eivar 7° C ) othdn tod dépo péca 016 cerfva Exet
piixog I; = 15 em. "H dtpoogaipiki} wiceon givar 76 cm He. TT6co elvar 16
pfixog I, tfig otiAng tod aépe oth Beppokpacia 17°C; “H tdon 16v xope-
opévov Dépatpudv ot 7° C elvar 0,75 cm Hg xai o 17°C glvar 1,42 cm Hg.

Oegppoduvapikn

54. ©OeppdéTnTa KAi pnxavikn évépyeia

‘H xaOnuepivi) neipu deiyver 611 o4 onpsia £voc ohpatoc otd onoia
avanticooviol dvvdusic Toufijc (t.y. o6 Ppéva 6V adtoxivijTay), Eppavi-
Cetar Ospudryra. "Eniong xatd mijy xpoden 8o copdtov (r.y. ketd 1t oi-
Ykpovon évog PAfpatog pé E0A0) Eppaviletar Beppotnta. “Qote, Srav ava-
ntbocetal SOvapn tpiPiic fi ovpPeiver xpolon, mavrote pnyavixi évépyeia
perarpénerar 6E BeppoTn-
1a. "Avtiotpoga, otig Oep-

y Hikég unyavég (m.y. ot

KV TIKD punyovi tob adTokiviiTou)

T¥tpyela Eodevetar Beppotnta kai

BeppotnTa tupaviletar pngevikn é-
mou euyet vépyera. "Qote :

‘H Ogppotnra xai 1

pnyaviki] évipyeia ei-

peTatpomn var b0 popeig Evip-

3 Epyou_ Y105, moh propolv va

ot Beppornra petatpénovian 1 Wik
otily &y,

“H peratponi tiig pn-
xavikfig Eévépyeiag of Bep-
potnta aivetar o1é EEfig
neipapa (oy. 113). Méoca
ot petodkod colive Pa-
£x. 113, Metatpomi) tiic pnxavikiic dvépyeiac of Coupe Aiyo aibépa xaixAei-

BeppdmTa, VOVUE TO COANVE pé PeALO.
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Mé xat@Adnin Sidrakn 6 colfvag xtekel dpakf mepiotpogikh xiviom,
#vé Tovtoypove TpiPetal mave of haPida, mod Evepyel oav gpévo. Ith
onpeia nagfic o0 ppévou pé 16 cofva dvantbocovtar duvapeis tpiffic,
nob mapdyovy Epyo dvriordoewc. Abtd 16 Epyo petatpénetal of Oepudrnra
xai 6 aibépag Beppaivetal kai tEaephdveter. "Otav ol drtpoi ol aibépa dno-
KTHGOVY peYaAn mieom, tote dndtopa Ektokebovy Td QeARS pE Oppny, dArd
Tavtoypova woyovral, yiati pépog and T Bepuétnta mod Exovv péoa Toug
petarpdmnxe of pnyxeaviki &vépyeia, dnhadf of xomTiny]  Evépysta TOD
peAALoD.

55. ‘looduvapia deppdTNTAC KAi PNXAVIKAC EVEPYEIAC

H Oeppdtnra xai | pnyevixi évépyeia elvon do poppés évégyeias, mod
wropobv vé petatpérovtar f| pia otfv dAAN. “Onag Edeife t6 meipapa,
Stav cupPaivovy TéToleg petatponis, ioydel mavrote 1 doyd Tijc darnoij-
cewe Tig évépyeias, mOO ¢ alth TAY mepintoon Exppaletal pé to axohovbo
npdro Osppoduvamkd atiopa :

“Otav pyavikn évépynia E peratpéneta of Ogppdrnra Q i xai avri-
otpoga, Tote oi dbo adrig mocdtnTeg Evépyerag sivan Tosc.

np@to Oeppoduvakd dtiope E=17-Q (1)

&mov J elvar Evag ovvteeotiig, mob dvopdletar pryavikd icedvvepo tijs
Oeppotnrag xoi Efaptital povo énd tic povadeg pé Tig omoieg petpipe
ta peyédn E xai Q.

Té mpdto Peppoduvapkd aEiapa propel va Sratunwbel xai dg £Efig :
"Otav of Eva povopévo cbotnua copfaiver petatpond pnyevikiic ivip-
yerag of Beppotnra i xai dvrictpoga, 6 GBporopa tiig pnyavikiic Evip-
yewag kai tiig Beppotnrag Satnpeizar otabepd.

a. Tipf To0 pnyavikol focoduvapou Tfig BeppdTnTac. "And TV
éEicwon (1) Exoups :

punyavikd icodivapo E o
iig BeppotnTag Q

“Av otiv &Eicwon (2) Pahovpe Q = 1, Ppickovpe J = E. "Qote 16 pn-
yavikd loodivapo tiig Beppotnrag J Exepaler T pnyovikn évépyeta, mod
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elvan iooddvauny pé pud povdda Depudrnras. ME Sudgopeg pedodovg Bpickovpe
6m:
Ozppétnta Ton pé ma Oeppida (1 cal) icoduvapsl pé pnyaviki Evépyaia
4,185 Joule (ij xata mpooéyyion pé 4,19 Joule).

J = 4,185 Joule/cal fl J =~ 4,19 Joule/cal
Gpa 1 Joule = 0,239 cal

Mapaderypo. “Eva PAfina Exer pale m = 8,380 kgr xai xivobpevo pé ta-
x0Tt v = 600 m/sec mEprel mave o Eve Eumodio xai toTE GAOKANPN 1)
xivnTikf évépysia 1o PAfpotog petatpénetal of Bepuotnto. @4 droloyi-
covpe abvth T Beppodtnre.

To PAfipe Exer xivnuikn &vépyein :

asl
—m et = % 8,380 ker - (GOOE) = 4,19 - 36 - 10* Joule
sec

AUTR 1| pnyovikn Evépyela l&oﬁuvo:pe'f pé BeppdtnTo :

E ol 41936104 Joule

Q= 5 = —Z 19 Joulejeal R IRROES 6L el

8. Métpnon TAc deppdtnTag oé Joule. ZE Eva cbotnua povidov
npénel yid ardotnre 8heg of popeég Evépyelog va petprobvrar ué iy W
povdda. Ltod Siebvég ovotnpe povadev (SI) dexdpacte Ot :

B Movada Beppotntas civan t6 1 Joule

povida Beppuotntag 1 Joule

“Etot ativ éEicwon (1) 6 cvvteheotig J eivar Toog pé ) povada (J = 1)
kai émopévag 16 mpdto Oeppoduvanikd afiopa Exepaletar pé T oyéon :

npdto Beppodvvapkd aEiopa E=0Q

Smov 16 peyédn E xoi Q petprobvror of Joule.

"Otav Eva oOppa Exet dvtiotaon R xai driypovo t Sroppéetar amod fhe-
KTpixd peipa éviaoswg I, 10te mdve otd cbppo dvanticoetal Deppotnra
Q, mob coupove pé to yvaotd vopo toll Joule divetar and v Eficnon :

{RGéQ, Ioé A

P Lt L
QR o t c& sec, Q o£ Joule
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&mov 7 Peppotnra Q perpiétar of Joule, Ttd aivopevo adtd ovpPaiver pe-
varpomy] Tijc HAextouxic dvépyeiac oé Beppudrnra.

Hapoatfipnon. “Otav petpipe ti) Oeppotta of Joule, t61e Tpomomoroii-
vtar of povadeg 1@V yvootdy pag Beppikdv peyeddv. “EtoL 610 dielvés ai-
otnua povdduw Exovpe tic EEfig povade :

povade eldixfic Beppotnrog 1 Joule - kgr-- grad—!
povada BeppoympnTikdtnTeg 1 Joule . grad—!
povada Beppodtntog thEE®S 1 Joule - kgr*
povade Beppétnrag EEuephoEng 1 Joule - kgr!

T abrf THV mepinte@on drralovv xai oi Bepuikég otabepéc, moL yopa-
kTnpilouv 16 kaBe DAk, m.y. 7 eidixt Geppotnte t0b vepod mov, nwg Eé-
poupe, elvar fon pé:

1 cal - gr - grad—! 0a elvar Ton pé 4,19 - 103 Joule - kgr—! - grad™?

& molhéc Bpog Epappoyés i BeppotnTag (B ppavrixkéc ocvokevég, Pro-
punyavie x.8.) sEaxolovbobue v petplpe ™ Oeppotnte of Beppideg (cal)
xai 161e, dv pecoiafolv petatpornés GAA@V popedv Evépysiug of Beppod-
mra § dvrictpoga, Epuppdbouvpe thv EEicwon (1).

56. MéTpnon Tol pnxavikod icoduvapou Thc BepporTnTac

“H tipi) Tod piyavixod icoduvapov tiig Beppotntag propel v Ppedel pé
Siagpopeg pebodouc.

a. Médodoc Tol Joule. Tpitog 6 Joule uéronoe netpaparixd (1842 -
1850) tiv Tipn tod pnyavikod icodu-
vapov tiig Oeppotmtag (J). "Avagé-
poupe povo v Gpyn, oy dnoia Pa-
oiletar | pébodog tob Joule.

Méow ot Beppidopetpo nepLoTpé-
peTalL KaTEKOpupog GEovag, 1O Tavm
tov eivol otepeopéve mtepdya (o).
114). “H meprotpogn tob @Eova £Eo-
opoliletal ané Eve odpe, mob EYEt
Bapoc B = mg xoi négter dnd Gyog h.
T6 Oeppidopetpo nepiéyet 08papyvpo, Ty, 114. Iynpanuxh Sidtaln tig pedo-
& dmotog Eyer pxp eidikn Beppotnra dov 1ol Joule.
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xoi Emopévag pid pixpt mosodtnre Beppdtnrag mpoxedel onpaviky tywon
Tiig Beppoxpaciag Tob Hpapydpov. T'd va pf nuiovpyeital péoo o6 Beput-
d6petpo mepiaTpo@IK kivion Tob Dypol, drdpyovv dxivnta n1EPLYLR OTA
towtepikd To1xGpate tob fepdopétpov. “Otav 16 oibpe néQtet Gro 16 Gyog
h, 161€ Eva pépog E and i Suvepikd Evépyera tob chpatog mgh petorpé-
netat of Beppétnre, EEartiag tiig TpLPfic Tol DBpapydpoy mhve oth TTEpD-
Tia, kai 16 Indhoimo awd T Suvapiky Evépyela pével Tave oT6 odpa pé T
nopen xivnTikiig vépyelag. Té6 odpa, Stav @tavel o16 xoti1EPO OonNpeio

il Sradpopdic Tov, Exel xivnTixt dvépyeia —;- mu? "Ernopévag 1 pnyevikn
évépyela E, wob petatpénetar of Beppotnra, elvar Ton 1T
E=m-g-h—-—;—-m-u"
"Av 16 Beppudopetpo Exer Beppoywpnmixétnta K xai f Syeon tiig Bep-
poxpaciog tov eivar AB, téte otd Bepudopetpo &dvarticostol fepuotna
Q = K - Ab. "An6 v 2Eicoon J = rJ

Q
ungavixd icodbvapo tfic Beppotntog J.

bmoloyiletar 7 Tipn mod Exel 16

Hapatiipnen. ‘O Mayer (1842) oyeddv tavtdypove pé 6 Joule dmold-
yioe Bewpnried THY Tipf 0D pnyavikod icoduvapov tiic BeppdTnTac. xai
Bpiixe :

J = 4,19 Joule/cal

6. "HAexTpikn) pédodog., Méoa of Beppudopctpo, mob Exet Beppoye-
pnuxomnta K, pubifovue éva obppa mod Exer avtiotaon R. T6 cdpua Siap-
pEeTaL ard pedpa évrdoeng I &ni ypovo t. ToTe mave 016 chppo petatpénetan
ot Beppotnta Q NAextpikn Evépyeia E Ton pé :

B PR {Ic‘t’;A,RcéQ

t of sec, E ot Joule

"Av 7 Beppoxpacic tod Beppuidopitpov Dydbnke xatd AD, tdte A Bep-
notte mob dvamtiybnke dmd 1o pedpa, -elvar fon pé Q = K - Af cal.
"Etou Bpiokovpe 611 elvar @

_E (Joule)
~ Q(ca)

‘H péBodog a.l’)ff[ elvar moAd dxpific. :

-~

J = 4,19 Joule/cal
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57. "Apxikn kai TeAikhi KardoTacn cuoThpaToC

“Eva 2AacTik6 proddvi, yepdro pé éépa, 16 mAnowilovpe o pd fle-
xTpixn Beppaotpa (oy. 115). Tote napatpodpe té EEFG

o) T6 &hootikd mepiPinpo tob praloviod xoi & mepiexdpevos Gépog
Oeppaivoviar. ‘Emopéves 16 odornua (repiPinua - fépag) maigver o 10
EEotepix6d mepipaidlov Oepudrnra Q.

B) Té6 obotnua, ineldf| Oeppaivetar, Sractéhletar xoi onphyvel oV
dépa mob Ppioxeton of Enagpf pé 16 prarévi. "Etor 16 cbotnue avantdiooeL
duvépeig, mob mapdyovv Epyo. "Qote 16 chotnpa mapdyer pnyavixd Zgyo E.

T6 pnyovikd Epyo E xai /| feppdtnta Q petprolivror pé tig 11eg povadeg
gvépyerog (n.y. of Joule). Katd ouvdikn Bewmpobye Oezuer] T Beppotnta mod
malgver ©6 coompa rd T6 EEwtepkd repipaddov xai dowyrue) T Beppo-
e fi &vépyera mob diver 16 chotmue o160 EEwtepixd mepipdiliov.

“Etol Y16 10 mapandve rapaderypo Exovps :

Beppoétnra Q > 0 pnyevixd Epyo E <0

Té thv apycd xai Ty tehixf] xatdotacn évog cuotipatog ioybet 1

EEfic yevurj doyrj :

| “Orav Eva cbotnpe dvralidccs pé t6 tEwtepukd mepPaidhov povo pn-
zoviké Epyo E xai Oepportnta Q wai anyciver and ma apyusi Katdotacn
of md el Katdotaocn, tote 6 dhyeppikd Gbporopa E + Q tob Epyov
xai tiig Ocppdtnrag mod mijpe 16 cdotnua, iEapritar pove amd TRV
apyve) kai Thv teMkf] Kat@otact tov kei Gy and i cerpd @V Evira-
BECOV Katactdcewmv and tig dmoieg mipace.

a. KAeioTég Deppoduvapikdg kikhog. “Eva cbotnpe dviedlaooet pé
16 EEartepixd nepifadiov pévo pnyaviko Epyo xai Oeppétnra. Z16 chommpa
adté ovpPaivovy Siapopeg petaBorés, aAla pé tétolo Tpomo, Bote oTo TEAOG

apykn :
xardotaon |

BeppoTnra

TeAikn X

kardcraon e
— —-—ee

Ey. 115. T6 cbotnpa maphyst Epyo.
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t@v petafordv 16 chotnue Bpioketat o1y idia dxpific katdotaon (el
xardotaon ), otiv dnole ftav, Srav dpyice | oetpd 16V petaBoddv ( Gy
xardoraon). L' abth tHv nepintoon Aéue 8t 16 ovotnpa draypager Evav
#Aetovd Oeppodvvapund wixdo (i xoi mo anha Evav wixdo). "Onowadfmote
oelpa petafordv kai dv ovppei, tedikd 16 cbotnpa, axd droyn vepynrixi,
dév Exuce xai dév xépdioe timote. "Amodeiyvetar 6t

"Otav Eva obotnpe Sraypagst khewotd Beppoduvapikd xixko koi avtai-
Moo pé 16 mepfadiov pove pnygaviké Epyo E kai Oeppétnra Q, to1c
6 dhyeppixd E0poropa E + Q tob Epyov xai tiig Oeppodtnrag slvar ico
pé pndév.

xAe1gtdg Beppoduvapikdg xixiog E4+Q=0 (D

6mov E xai Q petprobvrat of Joule. "Av # Beppotnre petpiitar of Beppidec,
tote 7 £Eicowon (1) ypagetar E + JQ = 0.
‘H éEicwon (1) propel vé ypogpel xoi Etol :

kAelotog Beppoduvapukoc xikhog E = —Q 2

‘H &Eiocoon (2) pavephdver bt :
“Otav Eva cbotnpa Saypaes kheotd Oeppoduvapikd xioxdo :
— &v 16 ohotnpa naipver Epyo (E > 0), tote diver Oeppérnra (Q < 0)
— {&v 16 ohotnua divar Epyo (E < 0), tétc naipver Beppérnra (Q > 0)

— ol mocdtnreg T0d Epyov kai tiic BeppoTnrac, nod dvralidsost 6 Gi-
otnpa pé t6 nepfaihov, sivar navtote katd andiven npdq ioec,

58. ‘EowTepikn évépyeia

a. “Opiopdc. Bewpolipe Eva olotnpe mod dvieAldoos! HE 1O mept-
Bailov povo pnyavixé Epyo xai Osppodtnra. T chotue tadaivel wid peta-
PoAT kel anyaiver &nd pid oy xardotacy o& G ALY Teduo] xardotao.
Zt diapxera abtfic tfig petaPolriic t6 oboTnpe noipvel and 16 EEwtepikd
nepifadiov €pyo E xai Beppdtnta Q, mob t6 dporopd tovg eivar Oerixd,
E+ Q> 0, dniadf 16 olomue naipver and 16 £Ewtepix6 mepLBailov
gvépyela mepiocdtepn and Som Siver 016 mepPéiiov. ‘Emopévag 016 1éhog
i netaPoliig 16 chompe Exer dmorausios: péoa tov Eva amdlepa Evép-
vewag, Too pé E - Q. Abti 1) évépyeia dnotopmedetu pEow 016 ovoTnu
HE W@ eidexr) popypr) évépystag, mot v dvopdlovps éowrepua] Evépyeia 100
GUGTHHATOC.
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“Otav eivar E -+ Q > 0, | éowtepikn &vépyeln Tol GUGTIRUTOS avéd-
VETQL.

* Avrifeta, 6tav eivat E + Q < 0, 1) éontepixn £vEpysia ol GUGTILUTOS
2larrdwerar, Yieti ¢ abt Ty nepirtwon 16 ohotpua divel oo EEnTEPLKO
nepifailov EvEpyeln mEPLOGOTEPT] and Hon naipvel ané 6 mepipaiiov.
*And 16 mapamive cuviyetar & E&fig dotouds :

*Ecotepiki] Evipysin £vog ovotfjpatog dvopaletar ma eidiki popoth
gvépyerag mob kheiver péoa Tov k@fs coetnpe kai 1| dnoia adfavera
#Lart@veral, dtav 16 cdoTnpa ot Sidpkeia pidg peraPoliig dvrictoiye
naipver and 16 meppaliov i diver otd neppariov Evipyera.

Mapotipnon. “Eva oduo feopsital og ovoTnpe DMK@Y onpeiav.

8. ®Uon kai noodTNTA TAG EOWTEPIKAG EVEPYEITS. Miig eivat dyve-
ot % gdon Tiig dootepikiic Evépyetug. *Eniong 8év propoiiue va Egpouvpe
iy mogdTnTa Tiig E00tEPLKg Zvépyelog mob xheivel péoa Tov Eva oLGTNLE.
Mmopobpe Spwmg va dmohoyifovue pé dxpipela 7is perafolés Tiig E0WTEPLKTG
gvépyeiug EVOg GUOTNIATOC.

y¥. MeTaBoM Tig €oWTEPIKAG EVEPYEIOQ ¢voc owparog. “Eva odpa
otV Gpyix ketdotact Tov Exet gowtepikn 2vépyeta Ugpy. ' adto 16 odpo
mpoogpépovus Beppotnrae Q xai tote Bva pépoc amd abti TV Evépyeln dmo-
TaueteTar pEc 616 cdpa, EvO f Dmohoinn EvépyELe PETOTPEMETAL ot unyo-
vixy &vépyera E, A omola dlverar 610 gEatepikd mepipailov. "Etol 16 oOpo
otfv tehix] xatdotact tov Exst toatepixhy dvépyere Ueen = Ugpy. ZOR-
pove pé T apyn T Statnpioeag g dvépyerag ioybel 1| Eicwon :

Q=(Uul._'Uupx)+E ﬁ Q'—_*AU—*‘E‘ (l)
Smov BAe Ta peyédn petprodivan ok Joulre. “Av 7 feppomte Q petprétat
ot Beppideg, tote 7 £ficwon (1) ypagetar JQ = AU + E.
Haepazipnon. H mopendve #Eicoon (1) ypaostal xoi EtoL:
Q —E= Utal— Uupz

Elvar Q > 0, yioti 16 cdpe noipvet Deppotnrae Gmd 6 mepipaiiov.
Elvar E <0, yioti 10 cdpe divel pmxovikn &vépyela 10 nepipailov.

* ‘H &tiocwon (1) Exppaler to A’ feppoduvayukéd aEiopa ué Thv mAAPN TOL HOpPT.
"Otav AU = 0 tote Exovps thv Exepuon (H§ S5
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3. Mapadeiypara Unoloyiopold Tig peTaBolfc THC E0WTEPIKAC
€vépyelag owpartog. Od dnoloyicovue of S0 mepintdoels i uerafolri
tfic écwtepikiic Evépyerag £vog ompatog.

TMpdto mapadaiypa. Méoa of Eva oyelo dmapyer pia pala vepod m =
1000 gr pé Beppoxpacio 100° C. Ity kavoviky Gtpocpoipixi wicon p, =
10,13 - 10* N/m? 16 vep6 Beppaivetar xei petaPddretar of 08patpd pé tiv
810 Beppoxpacia 100° C. Tote 16 vepd malgver and 16 EEwtepixd mepifai-
Aov BsppodtnTa :

Q = 539 . 10® cal 1 Q = 225,8 - 10* Joule
"Av Bewpfioovpe tov D6patpd dg idavixd dépro, toTe pala 18 gr HSpa-
oD Omd xavovikég ouvlijkeg Ba elye Syxo V, = 22400 cm3. ‘Enopévec 1
pafe m = 1000 gr O3patpod of 100° C xai Omd micon p, B& Exer Syxo V
ioo pé :

Ay T cm?® 1000 gr 373 grad
V—v"'-'f‘: v 2240()@' 18 gr/mol 273 grad
xai =17 -10° cm®* = 1,7 m?

“Av mopodeiyovpe dg dofjpavto tov dpyixd Syxo tob vepob, téte f
netafoln tol dyxov tob vepod eivar AV = 1,7 m®. Katd v Eaépaon tob
vepol 6 0dputpds mapdyer foyo E mob Sivetar ot6 iEmtepixd mepifallov
xoi xatd arolvtn Tipn eivar ico pé :

E=p,- AV = 10,13 10* N/m2.1,7 m® «xai E = 17,2 10* Joule

“H Beppoxpacia tol 18patpod Sév dybvetar. ‘Enopévag ocdppove pé tiv
ebicaon (1) ovpBaiver adénon tijc owrepuxijs évépyeras Tob D8patpol Katd :
AU=Q—E i AU = 208,6 - 10* Joule

F=p-S Z’ abth v mepinteon f| abEnon (AU) 1fic écwte-
L pixfig évépyeiag dgeiletar udvo of Oepudrnra mob 56-
Onxe 616 cdpa.
Agitepo napaderype. Méca o xvhivdpukd Soyeio
I‘f Umapyet Eve xoAvEpLkd KOppdTL Tayov mod Exet EpPado
= Pacewg S Too pé 16 &nPudd tfig Paceng tob Soyeiov
(ox. 116). "O mayog Exer pafe m = 1000 gr xai Beppo-
xpacia 0°C. “Yré v xavovikf dtpoceaipixt wison
(po= 10,13 - 10* N/m?®) 6 wdyog Oeppaivetar xai peta-
Tx. 116. MetaBori BarAetar of vepd pé v dia Beppoxpacio 0°C. Tote 6
tﬂé towrtepuchic dvép- nayog maipvet and 16 EEwrepiko nepifdiiov Beppotnra :
re1g o0 méyov, . Q=8-10tcal { Q = 335200 Joule

WnoionoOrke amo 1o ivotirouto EknmaiSeuTikrg MoAmkrg



Oeppoduvapxrf 149

Kata v ™En 100 ndyov ovpPaiver £hdtroon tod Syxov Tov xatd
AV = 90 cm?® = 9 - 10-5 m3. "Eropévag xatd tH Sidpxeia adtfig tfig peta
PoAfig | dtpoc@aipixf nicon mapdysr &pyo E oo pé :
E=F.x=pu.s.x=po.AV
dpa = 10,13 - 10* N/m2 -9 . 105 m?
“xai E = 9,117 Joule

"Qote | pala m 100 vepol maipver dnd 16 EEwripind mepifdilor ™)
feppotnTa Q xai 16 Epyo E. "H Oeppoxpucia tob vepob dév bydverar. “Eno-
pévag oopgpavae pé v EEicwon (1) 7 adénon tijc fowrepuxijc évépyeras tob
vepod elvar :

AU=Q+E i AU = 335209,117 Joule

2’ adt) tiv nepintecn f abénon (AU) tiic Ecarepikiic dvépysiag doei-
Aetar of Oepudrnra Xai of éiwtepixnd Zpyo mol §60MKxav 016 chpa.

€. 'EcwTepikr évépyeia povwpévou ouothpaTog. “Eva Beppodu-
vapiko cvotnpe Bewpeitar poveuévo, 6tav dév propel v dvradrdooer olte
BepponTa ovte unyavikn &vépysin pé 10 EEwtepixd mepifallov. Zé Eva
tétolo cbotnpae 0a eivar E = 0 xai Q = 0 xai éxopévag elvar :

User — Ugpy = 0
I 'H towrepiki] Evipyara Evig povopivov cvetipatos Siatnpsitar otabepi).

59. ©eppikéc pnxavee

Ztig Beppuixéc pnyavéc yivetar uerarponj tijg BeppoTnrag o€ punyxavikn
Evipyela. Zé xabe Oeppixn) pnyavi dmdpyet Eva dépro pé wodl ynin Beppo-
xpaoia xai to1e {| peydhn nison tod depiov dnuiovpyei duvapeig, oi Omoieg
xwvolv opropéva tpfnpata tiig pnyaviic. “H Bsppdétnta mpoépyetar and v
xadon &vog xadoipov DAikob. “H xabon tob DAxob pnopel va yiverar EEm
and 16 ydpo, otov dxoio mapdystar 16 Epyo, fi xai péoa o adté 16 ydpo.
Ztijv npd nepintoon ol unyavés Aéyovtar drpounyavéc 1| Oeguuxés pnya-
véc EEwrepunilc xavoews, Evd ot devtepn mepintwon Aéyovtar Ospuixéc un-
yavés Eowtepixilc xavoEws.

a. "Apyf TA¢ Aeitoupyiag TGV deppik@v pnyxavav. “Ag Bewpi-
covpe thv idavikf) Beppixh pnyoavi (@rpopnyavi), tob deiyxver 16 oxfipa 117.
Mia pale m tob depiov (D8patpdc), 6tav Ppioxetar ot Ospud) 7enys) (o16
A£Pnra), xAeiver péoa ng Beppdtnra Q, xai Exer ndivtn Beppoxpacia T,.
Té aépro Epyetar otév xdMvdpo (i dAlo dvaloyo Spyavo), Smov éxtovar-
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Kl;?u.vﬁpog

U
@ WuypT Ty
Ey. 117. Ixnuankf nopdoracn idavikiic Oepuikfic unyavis.

vetar. Tote 16 Géplo dmofdiler pa mocodtnta Beppdtntag xoi tavtdypova
aapdyel Boyo E. Téhog i péle m tol depiov Epyetar omiv puyer anyy (ov-
unvkvetic f dtpoceaipa), Smov EEaxolovdel va kheiver péoa.tng Bepuo-
mte Q; (Q: < Q,) xai vi Exer andivtn Beppoxpacia T, (T, < Ty).

T’ adt v Grhomoinuévn idovikn Beppixh pnyevi perarpémerar of
unyxavixn évépyero E Bepuotntae Ton pé i Stegopd tdv Beppotitov Q; xai
Q,, dnradh elvar:

E=Q1‘—‘Q2.

8. OewpnTikA Anddoon Beppikig pnxavig. ‘'Ovopdletar OewonTin]
anddoan Me (7 Oepuodvvauixds ovvreleorijc dmoddoews) wig Beppixiig un-
yaviic 6 Adyog tfic Bspuotntag Q, — Q, moly petatpémetar of pnyovVIKN
&vépyewa, mpog TN Beppdtnta Q, o tiig TV mapéyet f| Beppun mnyi.

BewpnTixn s Q—Q A gu Qe
anoddoon 2 Q, e i

Zépovpe 6T ) OMKT KivnTikh Evépyela 1AV popinv Tod depiov, elval d
védhoyn pé thv andhutn Beppoxpacic tod depiov. "Qote elval :

Q1 T1 ¥ Ql T Qz Tl A Tz
= =2 Gpa =1— == 1
Q- T, fi o) T, pe | Me T, (D

*H &Eicwon (1) Seiyver 11 1 BewpnTikn anddoon tijg Deppuxiic unyoviig
&Eaprarar pdvo and tic dmdlvres Depuoxpacies tijs Depuijs xai Tijc puyeic
anyiis (Ty xai Ty). ’Eneidi navrote sivar T, < Ty, Eretar 6t 1| Osopnrich
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ambdoon e Oepuixiic pnyoviig elvar mdvrote puxpdren dnd T povdda
(Me< 1). "Av pnopovoape va dratnpolue TV Yorpn mny1 of Oeppoxpacia
fon pé 6 amoivto pndév, dniadi dv pmopotoe vd elvar Ty = 0°K, pévo
161 7y BewpnTixy dnddoon Tiig pnyaviic Ba firav fon pé ) povade (e = 1).
“Qone :
¢ méa Ospuiki pnyavi 0@ fitav duvard 1§ 6léxkinponiki peratponiy
i BeppoTntag of pnyavikn Evépyara, &v frav duvatd va Exer 1 woxph
nnyf Osppokpacia fon pé o6 anéivro pndiév.

Zti¢ ouvnOiopéveg Deppikéc pnyavig yoypn TNy eivatl O cupTukVEOTHg
fi | atpooeaipa. “Av of d arpopnyavi 6 dtudc otd AEPnTa Exer Beppo-
xpuoia T, = 453°K (180° C) xei & dtpog Lepedyel oty atpdopuipe pé
Beppoxpacia T, = 373° K (100°C), téte 1) Bewpnmixi anddoon tiig pnyaviic
givat :

T,— T, 80 grad
N E=aontige == ST R0
1 grad

=0175 f mne=17,5%

60. AeuTepo deppoduvapikd atimpa

*Ané th perétn Tiig Aettoupylog xabe Beppixiic pnyaviig cuvaysta 10
dxorovlo yevikd cuumépacpo, mod dmotedel 16 devtepo Beppoduvapikd
akiopa :

Mié Beppii pryavi propei va napayer pnyaviké Epyo, povo drav Evag

goptag tijg Oeppotntag naipver Beppdrnta Q, éné a Beppf| nnyn xai

Siver Ocppétnra Q, of ma yoypn mnyR. pnyaviké Epyo pmopei va

petatponsi povo Beppornre lon pé i Sragopa Q; — Q..

Eivat Loimov @dovato va drapEet Oeppixt pnyovn pé povo Oeppi mnyn.
*Etol 1| 1ephotia mocotnta Oeppotntug, mov kheiver péou g 7 Odlacoa
(Bepui Ty}, &V pmopel va peTaTPUTET ot Epyo, v 8év bmapEer xai yoyxpn
nnyf. Tty mpoondbeia va Expetailevtoby ) Beppotnte tiig BdAacoug
oxEQTINXAY V& ypnoLponotioovy &g Oeour qnyr) 1O vepo T Emipdvelag T@v
tpomikdv Bahacodv (20° ég 25° C) xai &g yoyerj myyr 10 vepd mov Umdpyel
o1 peyaha Badn tfic Bdlucoag (4° ég 80 C). "Axoun 6pog Pproxdpecte
616 oTadL0 THV MELPCUATIKDY Soxipdv.

61. Biopnxavikn anédoon deppikiic pnxavie

‘H Aeirovpyio tév Beppixdv pnyavav ompiletm o16 devtepo Oeppo-
Suvapikd dEiope. "AALG dnd T Oeppdtnta TOD TPOGPEPOVPE OTT] UMYV
and v xavon mag patag xaboipon vAtkod, Eva onpavtikd pépog xavetal
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14 drapopoug Aoyoug (Srappot) Beppudtnrog ot6 nepifarhov, andieieg Evép-
yerag EEmtiog tpifdv x.A.). "Ovopaletar frounyaveaj dmddoon me (1 Bio-
pnxavieds ovvtedeotijsc dmoddoems) Oepuixiic pnyaviic 6 Adyog tob dELL-
pov punyavikod £pyov (Egger) mod maipvovpe and T pnyavn, tpog M Oep-
POt (Qgen) mod dumavipe ot unyavi xotd v téieta kavon Tod kabd-
oLlpov DAkod.

. E,
Bropnyavikn dnddoon Me = —oo

& Qiun: |
Fevikd 1| Bropnyavikf anodoon tidv Beppuikdv pnyavév elvar pukpi
xai tavtote pixpdtepn anod T Bewpntikn dnoddoon tfic punyaviic. “H Propn-
Aovikn anddoon ortig dtpopnyavés @taver dg 25%, otolg dtpoctpoPitong
35%, otovg Bevhivoxivntiipeg 309 xai otig unyavég Diesel 38 %.

Mapaderypa. "0 Beviivoxivntipag adtoxiviitov xatavaldvet 340 gr Bev-
Civng v dpa kai yid xabe xihoPatdpio deéhpov Epyov. “H Bepuotnra
xavoewg Tiig Peviivng elvar 10 cal/gr. Méca o€ pa Gpa 1| pnyevi ma-
payel ®QEMpo Epyo Egeen = 1 kWh = 3,6 - 10° Joule. "Anéd tfv téleia
xavon tfig Pevlivng péoa oé pid dpa avantdcostar Beppudtnta ion pé:

Qsax = 34-105cal  §  Q = 14 - 10° Joule
“Apa i Bropnyavixn drodoon tiig unyoviig sivar

Epger _ 3,6 - 10° Joule

2 . i S
M B A T Tbae A0 Ll AeRRe

62. Oewpnpa ToU Carnot

‘0 Carnot Bpfixe 871 7 Bewpnrikd anddoom g Beppikiic pnyavic Exet
1] péywoty T, 6tav | pnyavi xpnowponowi idaviké @éplo Tob dmoiov
Nl xvhikn petaforn) wold Saypaeel, slvar avriotperti. Ta ) uéyporn
Bewonrizs} dmddoon, mod xapid mpaypatikn pnyxavi 8év pmopel va gtacet,
ioyler 16 dxdhovlo Oechonua 1oi Carnot :

I. "H Beopnnixi andédoon mic Oeppxiis pnyaviig sivar péyotn, ray
1 pnyevi sivar avrietpenti.

IL. "H péviotn Bzopnmikd) Gnoé500m (max) elvan dvekaprny ané i goon
oD pevetod, pé 16 dmolo hertovpyel 1| pnyavi, EEapritan poévo dnd Tis
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andlutes Beppoxpaciss T, xai T, tiig Oeppfic kai tiig woypfic nnyiic wai
diveton anéd tiyv tficwon :

YT

fsdpnpuo tob Carnot Nmax = —
1

v mpoypoatikotnTe xaptd Beppikn pnyovn dév propel va elvar avri-
OTPERTN UNyovn, énag opilel 16 Bedpnpa tob Carnot, yrati ta Epfora xi-
voiivtal toydtate pé v énidpacn peyaing diapopic miéoewnc.

Kiokhog Carnot. Aépe 6t Eva dépro mabuiver xvxdua] perafols), Stav
o160 téhog i petaPolriic T0 dépro Eavayvpiler otiv doyuwa] xerdotacn,
dnhadn amoxktd 1oV Syko, TNV mieon kaei T Oeppoxpacio ol elye dpyixa.
"Ag Bewphioovpe 6t1 pid pala m davixot deplov Ppickstor péca oTév KO-
Avépo Beppixiic pnyaviic xai propel va dvreiiicoel Oeppdtnra pé 16 me-
piparrov. It6 oyxfjpa 118 16 onpeio A, mapiotavel tHv dpyixy xotdotacn
To0 depiov. ]

a) To6 dépro diaoréilerar iodfeppa and v xatdctaon A; (T, Vi, py)
g v xatdotaon A, (T, Vy, po). TO aépio, 114 va dratnpiicer otabepn
1 Oeppoxpacia tov Ty, malprer and 0 EEotepikd nepifdilov Oeppodtnra
Q; mob elvar icodbvaun ué 7d &oyo Td dmoio mapdyer 16 dfpro. AdTo 16 Epyo
napiotvetor pé 16 EpPadod tiig Empdvelag A A,V,V,.

B) “Emneita 16 dépro nubaive. ddiafarva] éxrdvweny B¢ TV Katdotacn
Ay (Ty, Vg, py) xoi mapdye fpyo mob mpoépyetar Gnd 1) perarpomij pépoug

o] Vi Vs V, A
Zyx. 118, Kvkhixi petaBorn) depiov.
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tiig Oeppotntag tol depiov of Epyo xai Emopévag to aépro yixstar (amd T,
ot Ty). Abto 16 Epyo mapiotdvetal and t6 EuPadd Tiig Empaverag AyAzVsVs.

y) T6 aépro cvumiéletar iodfepua ®c thv xataotaon A, (Ty, Vg, py). TO
aépro, yih va Swatnphioel otabepn 1 Beppokpucio tov T,, drofdller 616
EEmtepikd mepiPaliov Beppotnta Q, N dmoia eivar loodivapn ué td &pyo
7o? EodeveTar Y16 TN cupnieon tob depiov. ADTO 10 Epyo mapioTdveTal PE
10 EuPadod tiig Emphaverag AyAgV,V,.

8) Télog 10 dépro mabaiver adiafatie) ovunicon xai Euvayvpiler otnv
apyikn tov katdotaon A, (Ty, Vy, py). To £pyo mov Eodevetar yud T ov-
urieon tol aepiov uerafdllerar of Bepudryra mob mpoxalsl Gyowon tiig
feppoxpaciog Tob depiov (and Ty o T,). ADTO 16 Epyo mapiotdvetar PE 16
EpPado tiig Emeaveiag A AV,V,.

‘H kvkAix1] petafoAn mob &Eetdoape Aéyetol kokhog Carnot. To aépro
xatd 1) dactoh Tov magdyer Epyo, mob mapiotavetar and 10 EuPado tiig
Emipavelog AyAgA,V,VY, v xatd T ovunizor] Tov Eodevetar Epyo mol ma-
protavetor and 16 EuPadd tig Emeaverag A A AV,Y,. "Apae, dtav ovppoi-
ver adTh 1 xukAkn petaod, tedikd and 16 aépro magdyerar Foyo (W) mod
noplotaveral and to6 EuPado tiig Empaverag mod Exel O mepipetpo THY Ka-
oA A ALALAA, (T Ypappooxiacpévy émpdvela). "Anodeiyvetar 811 :

"Otav idaviké aépro nabaiver peraPorf xatd xokhio Carnot, té6 aépro
diver o160 nepiarlov pnyaviké Epyo W lco pé ti Swwgopd tiig Ocppo-
wtag Q; mod naip w1 16 dépro oti) Beppokpacia T, kai tijg OsppoTnrog
Q, mo¥ anoPai...ct 10 aépro oth Oeppokpacia T,.

W= Ql—Qz

Té daépro maipver T Beppotnto Q,, dtav mabuiver iodBepun perafoirj oth
Beppoxpacia T,. *Emiong 16 dépro dmofdiler 1 Oeppotnra Q,, Htav mo-
Ouiver iodleoun perafols] ot Beppoxpacic T,.

To aépro propel vé nabBet xukAikn petaPorn xotd diagopetixoig Tpo-
novg, amodeiyvetar Spwg 61t :

'H petafors) idavikod aepiov xatd koxho Carnot Exer T peyiotn ané-
doon ocippwve pé t6 Bedpnua tod Carnot.

Eivar gavepd 6t of npayparikég Oepuixéc pnyavés aréxovy moAl and

Tov thmo i télelug dvriotpentiic pnyaviig mol Aettoupyel xatd xVxlo
Carnot vai pé idavixo aépro,
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63. 'Evrponia

O éEethoouvpe 16 axdiovlo nopadeiypa. "Eyouvpe dvo paleg my = 1 gr
xui my, = | gr évog Dypol, mov apyixa Exovv v idia Oeppokpacio 0° C.
‘H &idixn Oeppotnta 100 Oypob eivar ¢ = 0,2 cal - gr-!- grad—'. @cpuai-
voupe 11 pale my o 20° C xei 11 palo my, of¢ 100°C. Tote 1| xGOepid pato
10D Dypod moipver dvrtiotoige Beppétnra :

f pala my Q, = 4 cal f| pale my Q, = 20 cal
*Avaptyviovpe tig 0o paleg tod dypol kai tote maipvovpe pale m = 2 gr,
nob Eyet tehikn Beppokpucio 60° C. IZyenxa pé M Oeppoxpacia 0°C 1
pato m = 2 gr, otn Beppoxpacic 60°C, xheivel 1pa PEGE THE TEPLOCOTEPN
feppotnta, mov elvar ion pé Q = Q; + Q, = 24 cal. Oa &&etdoovpe Ti pe-
toPolrn Enobe 16 nmnhixo Q/T, Stav Eyive abvty N avauén.

Ipiv and v avapén eivar

Qa0 Qe obikicalsy; wei200calyon cal
Terh Ty 1 293 giad T 373 grad s grad
Metd v avauén eivat
Q 24 cal _ cal
T 333 grad i grad

‘Opropdg tijg Evrpormiag. 'Amo 16 mupunave mapddelype @aivetal Ot
16 tniiko Q/T eivar Eva idiaitepo guoikd péyebog xai Exovpe 16v axdiovbo
opLopd :

*Evtporia (S) dvopaletar 16 nnhike tiic Beppotnrag (Q), mod naipver i

arofaiier Eva oletnpa, H14 tiig dnoiving Beppokraciag (T) ol cveti-

patoc.

. : el )
Evipomia S= T

*H povéada évrporiag vvopaletar Clausius (1 Cl) xai elvar 4 pud Oepuida
xatd falud :
povada évrponiug 1 Clausius (1 Cl) = 1 cal/grad
“Av | Beppotnta Q petpiétar of Joule, ToTe povada Evrponiag elval 16
1 Joule/grad.

Inpeioon. ‘O 8pog entropie = &vrpomio eivar diebvig kai mpotpyetan
anod tig EMANViIkéG AéEeig Tpomr xai Evdov (= péoa).
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a. Oi pf avrioTrpentég petaBolég. 16 napadeiypa moo 2Eetdoape,
napatnpobpe 11 otd ohoTnua Tod Tedikd oxnuatiotnke (dniadf otf palae
m = 2 gr Dypod 60° C), 1| &viporia adbrifnre. "H avauEn tédv 800 paldv
m, xai my tod Oypol elvar pid wrj dvriorpenty) perafolr), dnhadn 16 1elixd
piypa elvar addvato va Eavayopioer ativ dpyixi tov xatdotaocn ywolc da-
ndyny Foyov. "H telixf xotdotaon elvar pa xardoraon iooggomias, o1y
onoic Eprace 16 chotnpa tév d0o dpyixdv palév m; xai m, chpgeva pé
™ Oepehiddn apyn Ot | Beppotnte adrduara mdvrore mpyaiver and Eva
Bepudtepo o dAAo yuypotEpo odpa.

I va dievkprvicovpe thv Evvora 1fic Eviporiag BG Bcwproovpe ud
pale m depiov, mol Exel andivtn Beppoxpacia T. “H Beppdtnra mod xheiver
péoa tov adtd 16 cvotnpa, elvar 1 Exéflecn 1dv dtakTe@V KIviicE®VY TOD
gktedolv 14 popLd tov. Abtég oi xivioelg Yivovtal cOppova pé 7d vduo Tijc
péyrotng drabias. “Av y14 pid pévo otiypn xatopBdvape va EmiPalovpe pa
14En otig Kivijoelg tdv popinv, abti dév BG uropolice va Sratnpnlet, yrati,
£Eartiag Tdv Sradoyikdv cvykpoloewy tdv popiov petakd tovg, 16 choTnua
04 Eavaydprle dpéowg otiv xatdotaon tfig drndiving dratiog, otiv omoia
émikpatel oratiotia) loogponia. Mnopolue Aoimdv v Pydlovpe 16 copné-
pacpa 6Tt elvar modd dmiflavy pa xatactacn abtol tol depiov, othv
6moia B4 Emixpatoloe xanota 16N otig Kivijoelg 1@V popinv Tov. “Qote 7
7 mibaw] xataotacn tod depiov elvar Exeivn, otiv dmoia Emxpatel 1 pé-
yiotn duvarn drafia otig xivijoeig Tdv popiov tov.

ZE Eva ovomnpa 1 mbavotnte piig xetaotdoeng cvvdéetar pé v Ev-
voia tfig Eviponiac. "Otav of Eva ohomua ovpPaiver wij dvriorpenty) pera-
Pokij, tote 16 cbotnpe petaPaiver dnd wd Aydrepo mibaw of wd mepiood-
tego mibary) xardorasy. "H neipapatikn Epevva Bpiike 8m ol Sidgopeg pe-
tafolég, mob ovuPaivovv oth Poon, dxorovbolv tov EEfiG vduo :

'Otav Eva obotnpa peraPaiver ané ma hyérepo mbavi of pa nepo-

oétspn mbavi] ketaotacn (pf) avuetpenti perafors)), 1 Eveporia tod

. ovotipatog abSavetan.

6. "H €géMgn TRV gaivopévwy ot Dlon. "H Beppétnta dnd th Pion
g ovvdéetar pé tig drdlvta drakteg Kivijoeig tdv popiov. ‘H adtdpatn
Aowmdv petatporn) v dAhav popedv évépyeiag of Beppotnte (Sniadd 7
dmofdfuwen Tijc évépyerac) elvar petafacn and wa xatdotoon of pia dAAn
negroodrego miflavij xardotaoy. "Ola t6 @aivépeva cupPaivovv ot Doon
pé tétoro Tpémo, dote pid Ayodtepo mibavi xardotacn va petaPaiietar
ot na neprocoétepo mbavi xatdotacn, dnAadn SAe 1¢ aivopeva, mod cup-
Baivouv ot ®Oon, elvar ui dvriarpentéc perafolés xai Etor 7 Evipomia
Evog ovoTNpatog ouveydc adédverar.
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Etf] ®oon noté 8&v propel va copPel dvriorpents) perafodr, dnhadn pe-
tafaon anod pa nepriocotepo mibavi o pid Aiyotepo mibaviy xatdotaon.
Moévo texvntd xoi navrote ué danmdvny Zpyov pmopobue va metOovVpE GvTi-
oipenti) pevaPorn kai tote 1| Eviponia Evog cvotipatog élarrdverar. “Emi-
ong pnopolue texvntd va émippadivouvpe, Sy Spwg xai vi xatapyficovpe
v &EEMEN tdv xateoctdoenv npdg tic meplocodtepo TMBAVES KATUOTACELS.
“Qote propobpe va draturdoovpe 16V dxdrovbo yevixdraro vouo :

“Ola ta pawvopeva mod cvpPaivovv ot Pion, eivar pf dvniotpentig
perapolrés, dnhadf) slver peraPacn and ma hydtspo mbaviy of maé
neprocdtepo mbaviy katdotacn, dete 1) Evrpormia Evég ovoripatog
ocuveyds v adEavetar.
‘0 vopog abtog pavephvel 6T Gheg ol petaforég oti Poon ddnyolv ota-
Bepa mpds Ty mid mbavi] xardoraon, xal abto ovvrelel ovijy vmofdluion
tijc Evépyetac.

NMPOBAHMATA

117. ©d énavaldPovpe 16 neipapa wod Exaue 6 Joule. "An6 fyog h=2 m
agrvovpe va nécer 20 popég pia pato Ton pé m = 10 kgr. Té Bepuidopetpo
Exet Beppoywpnuixdtnta K = 1000 cal/grad xai napatnpobpe 6t | Beppo-
xpaoic tov dydvetor xatd A8 = 0,93°C. ITéon elvar | Tipf tob pnyevi-
koD icoduvapov J tfig Beppdtnrag ; g = 9,8 m/sec?.

118. “Evac tpoydc and dlovpivio Exet dxtiva R = 10 cm xoi otpége-
T pé ovyvotnta v = 3 Hz. "Eva pépog tfig meproéperag tod tpoyod mepr-
Bairetar and pa towvie. ‘H pia dxpn tfig tawviag otepedvetol o€ Suvapo-
petpo xai amd thv GAAN dxpn g kpépetar Eva odpo mold Exer Pdapog
B = 20 N. "Otav 6 tpoydg otpépetar, 10 duvapdpetpo deiyxver 16 N. “Av
dLO6xANpo 16 Epyo E tiig tprpfic petaPadlierar of Beppotnre Q, néon elvar
abtf 1) Beppotnta ;

119. Mia pata m aépa Exs Syxo V, = 10 1t, Beppoxpecia 0°C xai nieon
Po = 76 cm Hg. "Otav adth 7 péla tod aépe Beppaivetar katd AG = 1°C
o otabepd Syxo, Eodevetar Beppotnte fon pé Q; = 2,174 cal. 'Evd, dtav
abth 1 palo tod dépa Beppaivetar bnd otabepn nicon, Eodevetar Beppdtnta
ion pé Q, = 3,070 cal. Né Bpebel 16 pnyavixo icodivapo J tiig Beppotnras.
g = 10 m/sec®,

120. ’Extelobpue 16 meipapa tob Joule ypnoiporovdvrag Evav filextpo-
xivntipa. Adtog xivel ta ntepiyla mod elvar péoe oté Beppuidopetpo, xai
petadider o” abtd otafepn ioyd P = 7,36 kW. To6 Oeppidopetpo Exet beppo-
yopnukotnte K = 104 cal/grad. "Av otf} xpoviki] otiypf t =0 apyiCer
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7 Astrovpyia tob xivntipe kai M| dpyixn Oeppoxpacio tod BeppidopéTpov
slvar té1e 0y, va Ppebei EEiocwon mol va diver ) Beppoxpucic Tob Beppido-
pétpov o€ ouvaptnon pE 16 Ypovo t.

121. Mué pala vepod Ton pé m = 1 kgr éEoepdvetar or1 Beppokpecio
150° C. £ abti 17 Bsppoxpacia 7| tieon tdv xopecpévav Oépatudv elvat
px = 4,87 at xai pato dtpod ion pé 1 kgr Exe Syxo 382 1t. Na Bpebei 16 ¢Ew-
tepixd Epyo, mol mapdyetol katd v E€aépwon adti, xai pé méon Oeppod-
o of Beppidec iocoduvapel avtd 16 Epyo. "H mukvotnte tob vepol ot
feppoxpacie 150° C Bewpeitar ion pé p = 1 gricm® g = 10 m/sec?.

122. “Eva éépro Exer pala m = 1000 gr xai Beppoxpacic 6, = 20° C.
To dépro mabaiver ddraPfatixn éxktoveon xai 7 telikn Beppoxpacia tov
vivetar B, = — 10°C. “Ortav 16 dépro nabaiver abth tiv éxTéVOON, 1| pHETa-
BoAn il domtepixiig Evépyerdg tov elvat ioodbvaun pé ) Beppotnta mol
0a Enaipve anélo t6 dépro, Gv Bepporvotay dmé otabepd Syko ano 0, of 6.
Na Bpebei 16 Epyo mod mapdyetal xatd v éktoveon tob depiov. Eidikn
Beppo T 100 depiov Ond otalepd Syxo cy = 0,15 cal - gr-1 . grad-1,

123. "Otav pié pale m aepiov Beppaivetar xatd 8° C dnd o1abept nicon
(tfv dtpocgoipikn nieon), 6 dykog tod depiov abavetar katd AV = 0,25 It.
Tote divovpe 016 dépro Beppdtnte Q = 21,8 :al. “Otav 1 dre pafe m tod
aepiov Oeppaivetar xotd 0° C Ond otabepd dyxo, 10Te divovpe otd aépro
Beppotnta Q = 15,6 cal. Na Ppebei otig 800 nepintdoeig 1| petaPorn tiig
towtepixiig évépyelag Tol depiov. "Atpocuipikf] mnieon p, = 76 cm Hg.
g = 10 m/sec?.

124. Mué Oeppixny pnyovn Aertovpyei petafd 1dv Beppokpacidy 177°C
xoi 27° C. “YroBétovpe 811 f| pnyavi Aettovpyet pé t Bempntixi arnddoon.
To6 pevotd maipvel and T Beppn tny1 kotd devtepdrento Beppdtnie Q, =
63 - 103 cal. Na Bpefet : 1) 1) Bewpnuikf dnodoon Tiig unyaviig: 2) 1 Bepud-
o Qp mov diver 6 pevotd oty yoyxpn anyh: xai 3) 1 loyde tfig pnxaviig.

125, Mud Oeppixn pnyavi Aertovpyet petald tdv Oeppoxpacidy 227°C
xai 27°C xai pd pafo m tob pevotod naipver @nod M Oeppn TNy xotd Sev-
teporento Bepuotnta Q, = 10° cal. 1) ITdéon elvar 7 Bewpnmixn dnddoon
Tiic pnyaviig xei téon 0d Enpene va elvar M ioyde tfic pnyaviic, dv adth
frtav idavixn pnyxovn ; 2) “Yroloyicope 611 yié ) Asrtovpyie advtiig Tfig
unyoviic tpoceépovpe oti pale m tob pevotol BeppotnTa Qsan = 12- 104
cal/sec xei an6 abth th palo Tob pevotod waipvovpe GQEAMuN &vépyeia
Egper = 7,542 - 10* Jcule/sec. TIoon elvar i Prounyovikf amdédoomn tfig
unxavie ;

12
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126. “Eva idovikd dépro mabaiver wd ceipd petafordv mod mapiotd-
vovtar Grd dploydvio tpiyovo ABI. “H mhevpd AT elvor mapdAinin pé
t6v GEova @V Sykov xai | thevpd AB elvar mapddAnin pé tov dlova tdv
mécenv. ‘H nieon xai 6 Sykog mod dvrtigroiygolv of xdbe xopuen Tob
tpry@vov elvar :

otiv A: pa= 1 kp/cm? Ya=1m?
octf B: pe = 2 kp/cm? Vp=1m?
o, I'; pr= 1 kp/cm? Vr=3 m?

N& Bpefei 16 Epyo mob wapdyetar drd 16 dépro xatd THv Kukhikf abri pe-
taBorf xai A feppotnta mod Eodedetar y1” adri 19 petafori. g = 10 m/sec?.

@EPMIKEG MNYAVEG

64. 'ATpopnxaveég

Ttig druounyavéc 16 aépro mod mpoxahel TV xivnon elvar ¢ ddparude.
Abtog maphyetar péoa of xatarinlo Aéfnra (xolfdavi) moh Beppaivetar pé
™ BepuotnTa mod EhevBepdvetal xatd v kabon £vog kavoipov HAkOD
(yaravOpaxa, metpelaiov).

‘O AéPntag Exet tétore popon, dote 1 émigdvels Enagfig pé ta Bep:
pné xovcaépra va elvar modd
peydin. "Etor oé opropéveg
dtpopnyovés @ xavcaépla
nepvolv péco and cwlijveg
nob elvar PuvBiopévor péca
otd vepd mod Bflovpe va
gEatpiotel (oy. 119a) kai t6-
1e 1 émipdavero Beppdvoeng
@tavel o€ 25 m? xatd kopikod
pétpo vepol. Zé dAdeg mept-
md)m—:tg. ) ?\:éB'qmg amotehei- zx('El;:;i:t‘pii;::ag’:gga
o1 Gmd oUOTNHE COANVO-
ceav, mob tepipdiloviar and T Oeppd xavoaépie (oy. 119B) xai tote q
gEaépoon tob vepob yivetar moAd ypfiyopa, yiati 1| émupdavera Beppavoeag
Eenepvéel 6 50 m? katd xoPikéd pétpo vepod. “H mieon péoa otd Aéfnta
elvar fon pé Ty taon 16V Kopeopévov DEpatudv, 1| omoia dviioTouyel ot
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Beppoxpocia mob Exer 16 vepd péoa oto AéPnta (oy. 119B). "Avaloya pé
Tov Tpdmo mov ypnoiporoteitar & dtpds, ol drpopnyavés draxpivovrar of
drpopnyavés ué &ufolo xai of druoarpofidovs.

65. "Atpopnxavn pé EpBolo

INpepa 1) drpopnyavi pé Eufolo oyedov 8¢ xpnoiponoteital, GAAG TRV
avagpépovpe, yloti f Aettovpyia tng deixvel Thv Epappoyn dpropévav vopav
tfig Oeppodvvapikfic. Td xbpra pépn i dtpopnyeviic elvar : a) 6 Aéfnrac
(] Beppny TNYR), otdV droio maphyetar dnépleppog atpodc: B) ¢ xviwdpog,
nob péca ¢’ abtov xiveitar tadwvdpopikd Eve Epfolro: ) o cbotnpe mov
perarpéner THv medvdpopixn xivnon tod éuforov o neprotpogikn kivnon:
xoi 8) ¢ ovpmvxywtis (| yuxpf mnyn) mol cuvveyxds yoxetar Gmd yuypod
vepo, y1a va Dypomoieitar péoa 6” abTov O dtpdg mol Eepelyel and ToV xO-
Mvdpo. Ol atpopnyovéc 1dv o1dnpodpopov 8év Exouvv cvpumukveotn xoi 6

atpdg Eepebyel oty dtpdogaipa (A yoxph mnydh).

Zy. 120. Topn xvAivépouv drpopnxaviic pé EuPolo
(1 elcodog drpob. 2 ELodog dtpob. 3 Bdlapog drpod. 4 dtpocpng).

Méoa gtév kbhvdpo 1| madvdpopixh kivinon tob EpPférov EEacali-
Cetan pé T Ponbeia &vog xivntob cvotipatog mod Aéyetar druocdpring
(oy. 120). "Etot diadoyixd 6 dtpdg miéler mote T pwia xai mwote thv dAAn
émpaveie tob &ufolov. Z16 oyfjpe 121 @aivetor 16 cbomnpa mod peta-
tpénel TV nadvdpopkts xivion tod EuPoiov of mepiotpogikn kivnon
ol opovdbiov.

‘H rapayoyf Epyov. ‘H &i-
codog tob dtpod otdv xbAvdpo
mabel dndtopa, dtav 16 EpBoio
Exel éxteAéosr Eva pxpd povo

"Eppoho pépog tfig dradpopfic Tov (mw.x.

Lpoviulog

Iy. 121, Metatporn tfic malivdpopixfic 6 1/ 1'0 fig 5"“59’011'?“5)- T’C'"F’E
Kiviioemg 1ob épPolov of mepioTpo@Ikh ovpPaiver oyedov adafarix é-
xivnon tob opoviiiov. #tovwon 100 dtpod mod Ppioke-
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tat péoa otév xOAvipo xei & drpde yiyertar. T va drodhoer & dtpog

6o 16 Epyo mod pmopel va 5é-
o%L, ypnoiponotobvial otlerec
prnyavés, tod drotedobvrar nd
pi@ oeipa xvrivépav (oy. 122).
Méoa " adtoig & 1810g dtpdc
éxtovlvetar Siadoyikd. Of Sa-
otéoeig adtdv 1@V xvAivipmv
adEavouv, Soo mpoywpel 1 &-

xiovoon. Iy. 122, Exynpenkh rapdotacn obverng pn-
T6 Bewpnrixd udypauua tos  x0Vic (1 eloodog dtuob. 2 xbAvdpog ymifig

Zpyov Exel 1M popen mol Seiyver
6 oxfipe 123. ‘H edbeia BB’
dvriotoiyel otfiv avappéenon tob
@tpod, 7 xepumddn BT otv éxto-
voot) tov xai 16 &pPadsd tiic Emoea-
velag ABBT'A apiBuntixéd elvar ico
pé 16 Epyo mob mapaysr & dtpég. ‘H
eloodog tob dtpod otéV KOAVEpO
mavel, Stav 6 EpPolo Exer Exredé-
oel 16 1/v tfig Sradpopfic Tov xai &
atuog pé otabeph wison yepiler Eve
pépog Gmd tov Gyxo V 1ol xvAivipou
{oo pé Viv.

66. ‘AtpooTpdBidoi

Zrobg drpuoorpofilovs (tovpumivec)
6 dtpodg pué peyddn micom Epyetar otd
peprot (oy. 124), mod Exer pévipa
ntepimia. "Exel & dtpdg éxtovdveral,
amoxtd peydAn taxdtnta xai émops-
Va§ peyddn xumrix évépyeia. "0 dtpdeg
éxtobebetar wave otd nrepiyia dvig
tpoyol, mob propel v& mepiotpépetar
Yopw dn6 GEova. "Amd Exel & dtpoc
Epyetor of Sedtepo 1 xai tpito drpo-
otpdPilo, Smov mabaiver véec Srado-
xxég Exrovhoeis. Ol drpootpépiroy

mécems. 3 xOMvdpog péong méoems. 4 Kihv-
dpog yaunifi méoews. 5. EEodog dtuob).

DA
PRl ulinl b ns 2
e :
g 4 ! i’
-2 I .
v .
SIS A
PAATS o :
L) 1 .
(o] Vv oynog A T
Iy. 123. Gewpnuikd Sidypappa 100

Epyov.

Ix.124. Iynuanxh napdoracn drpoctpo-
Bidov (1 eloodog duob. 2 nrepima 1ol
otpentol pépous 100 otpoPirov. 3 pepi-
otfiG. 4 tufina 100 tpoxod 1o otpopilov).
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Eyovv oyetikd peydhn amoddoon, yiati f| Evépyera tob dtpod diver duécmg
neEpLOTPOPIKT Kivnon. Efpepe xpnoiporotodvtar druocotpdfilor ynhijc mé-
gemc (@pykn wieon 200 at) mwod Aertovpyobv pé dnépbBeppo dtpod (GHg 600°C).
Ol coygpovor dtpoctpdPirot Exovv loyd dg 50 000 kW, propobv v éxte-
Aobv 3000 otpogég 16 Aemtd Kai | Grodoon Toug eraver o€ 359,

67. Oeppikéc pnxavéc ECWTEPIKAC KAUOEWC

Inpavtikd pépoc v pnyovdv Ecwtepixiic xaboeag elval maht 6 xvdw-
dpog, mob péca o abdtov xiveitar EpPolo. O xadoipeg Gheg xaiyovral
pboa oty xbAdwdpo xai ta Beppd xavoadépie Evepyolv TAVTOTE TAVE GTHV
1610 émpdavela tob EpuPorov. Mé tig pnyavég omtepikiic xaboemg meTvyai-
VoupE peyaditepn dnddoon, yiati fj feppdtnte mob Erevbepdvetar katd THY
xalon, CUYKEVTpAVETAaL péca oTov kKOAvBpo. xai thv maipvovv xupimg 1@
xavoaépia, T dmoin droxtoby 16T YA Beppoxpacia kei peydin wicon.
Q¢ xadoueg BAec ypnoiporotobviarl Sagopa dypd fi aépia xai xuping Pev-
Civn fi metpélato. Oi pnyavég owtepixiic xaboewg diaxpivovtar cé ferie-
voxumtijpes Xoi o€ xunrijpes Diesel.

a. TeTpdypovog Bev{ivokivnthpac. Ztov zetpdypovo fevlwoxumrioa
6 xbxhog Tiig Aettovpyiag Tov yivetar of téooegic yodvovs. 1M Pacn tob
xvAivdpov Ondpyel 7§ faifida eloaywyijc a (oy. 125), and Thv dmoia praivel
péca otov KoAvdpo 16 ExpnxTikd piypa (Grpoi Beviivng xai dépag) xoi 4
BaiBida éfaywyiic €, and v dmoia Pyaivouv amd o6V xOAVEpo Th xOL-
caépa. "Eniong Ondpyer 6 dvaplextijpas (bougie), mod mapdyet HAexTpiKod
omvifpa péoa otdév KOAvVSpo.

Iac ypdvos. *Avappdgnon. "H PadPide EEaywyfic & elvar xheroth, &vid 1y

Ix. 125. Exnpatiki mopactaon tetpaypovov Peviivokiyntipa.
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BaAPida eloayoyiic o elvar dvoiyth xai xaddg 16 Ep-
Podo amopaxpivetar dnd 19 Paon tob xvAivépou, yive-
Tl dvappdgmon piypatog dépa xai dtpdy Peviivng.

2o0¢ yodvos. Zvpmiean. Of 0o PadBidec elvar xhet-
otég xai 16 EuPoiro, Emotpépoviag mpog T Paon Tod
KVAivdpov, cvumiéler 16 piypa.

3o yodvoc. *Exonkn »al éxvdvwan. OL 0o PaPidec
gEaxolovBody va elvar kAerotés. “Otav 16 EuPodo mTAn-
ouilel 016 télog Tiig Sradpopfic Tov, ot 6 avaghe-
Kthpag mapdyer fAektpikd omvOipo xai 7 Peviivy
dvaprévetar xoi xaiyetar andtopa (Expnén). “Ereldh
avantiooetar ynin Beppoxpasia (repimov 2000° C),
0 xavoagpia Exovv peyddn wicon xoi xatd wjy éxrd-
v} Tovg onphyvovy dmodtopa 16 Epfolo.

Zyx. 126. Mnyavioude
tfic Asitovpyiag tdv
BaiBidawv.

4os yodvoc. *Efaywys). “H PoABide #Eayeyfic dvoiyer xai 16 Enpoho,
gmotpépoviag Tpodg A Paon Tod xvAivipov, dudyver T4 xavoaépia otV

atpocgaipa.

IMTapatnpobpe 11 dnd tig téooepig Sradpopés ol EpPorov apélipo Egyo
mopayeToL pévo katd Thv Extoéveaon 1év depiav (3og ypovoc). T dvorypa
kai 16 kAeioipo v ParBidov yivetor adtépota pé xat@AinAn Sidatatn
(ox. 126). Ta va Egovpe xivnrijpeg pé dpodn xivnon xai peyddn ioyo

Zx. 127. Iynpouki mapactacn TetpakvAivipng - pnxeviig
(1 avappoégnon. 2 ovuricon. 3 EEodoc aepiov. 4 Extovmon).
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Iyx. 128, Gewpnuikd Sidypappa tob Epyov

tetpaypovov Beviivokivntipa.

ouvdvalovpe TEPLOCOHTEPOVG K-
Aivdpoug xai tote O KivnTipUg
Aéyetar tetpoxvlvdpog, EEoxi-
Mvdpog x.0.x. "Etol of Evav te-
tpaxiAvdpo KivnTipa Katd todg
tpeig mabntikodg ypoévovg Tiig
xwioeag tod Eupoérov Tob mpm-
Tov KvAivépov cvpPaiver Exto-
vaen ot dilo xoAvdpo Tiig un-
xaviig (oy. 127).

T6 Oewonrixd dudygapua 1o
Zoyov Exel i popei) movl deiyver
16 oyfjuc 128. "H dvappoégnon
xoi ©| EEodog tdv depiov yivo-
vial Omo TV GTHOGPULPIKT] TiE-

on. Hapatnpobpue 611 xeta thv Evapn tiig avappooioeng 6 Syxog bév
givar pundév (onueto A). O Syxog adtdg V,, mod Omapyer dvapece otd
£ppoiro xai 11 Paon 1ol xvhivépov, dvrictoiyel 616 Bdhapo avaprélens.

8. Aixpovog 6evlivokivnThipag. ‘0 diyoovoc fevlworximrijpas dév Exel
BuABidec xai f| Aertovpyia tov EEacgahiletar udvo ué Svo diadgoués Tod

2uBéiov. (oy. 129).

Ix. 129. EZxnpanxi repiotacn Sixpovov Beviivoxkivnrtipa.
(L, I, 1L, mp@rog xpovog. IV deltepog ypodvog).

y- BevQivokivnriipag Wanckel. Zt6v kaivoiplo tomo Beviivoxivni-
pa, mov Afyetur xomrijoas Wanckel, 16 Epfolo Exer tpryovikn popon xai
kabdg Extelel mepiotpogixf xivnon (oy. 130). dnuiovpyel Tpeic ydpovs.

WnoionoiOrke amo 1o ivotirouto EknmaiSeuTikrg MoAmkrg



Oepuuixés pnyavés 165

AWV

Zy. 130. Eyxnpaticn mapactacn Pevii-
vokivntiipa Wanckel.

PA
A
p = — - <
|
2 I
= |
E |
' E
1 >
1 At.m--a| :B f

0 Vi Bvwes Vv, V

Zx. 131. @ewpntixo Sidypappa xivitipa

Diesel (AB @vappoonon. A cupnicon

100 Gépa. TA ﬂaﬂ?ﬁuln avagpleEn xai

onpdiipo 1o EuPorov. AE Extévmon.
BA EBodog tdv depinv).

Kai ¢’ abté 16v xivntipa yiverar avappoonon, cupricon, Expnin, &xto-
voon kai Eayoyf, neg xai otolg cvvnbiopévoug Peviivoxivnriipec.

68. To npaypariké Sidypappa Too Epyou SepHIKAC pPnxavic

Zé pia Beppixn) pnyavi Tob Exel kOMVSPo T6 mpayuarixd ddypaupa tob
&oyov propel vé xatoypogel dmevdeing mivo of wd towvia pé Eva eldixd
Spyavo, mov Aéyetar pyodelxtnc ot Watt. To Spyavo abté elvar Eva ad-

TOYPOQIKO pavopeTpo, mol Kotaypd-
&L TV wigon mob Exovv of kabe oTi-
i 16 dépra péca ooV xOAvpo (oy.
132). "Etol xataypdgetal pia xheiotn
ypoppn. Kdbe onpeio tiig ypuppfic
avrictolyel of Opropévn wieon xai
Opropévo Gyko tdv depinv péoa otdv
kOAwvdpo. To oyfipa 133 Seiyver 10
TPOYROTIKO Sidypappa tob Epyov Te-
tphypovov Peviivoxivntipa. “Otav 1
tayOtnTa tob Eupélov eivar peyain,
xpnotponotobpe flexrpovixods uavo-
yodpovs, Y& V& mapovpe 16 mpaypa-
k6 Sdypappa o Epyov tfic pnyo-
viic.

o_A =
™M
—

"Ex. 132. Eynuatikf nopdotacn tob
Epyobdeixtn Tob Walt.
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p To mpaypatikd diaypappa tod Ep-
o you pidg Oeppixfic pnyavilg dapéper
onuavtind Gnod to dvtiotoyo Bewpn-
Tkd Sidypappo tod Epyov, yoti ol
ocuvlijkeg tfig Aeitovpyiag Tiig Tpaypa-
Tikfig pnyevig anéovv moAl amod
tig ovvBijxeg Tiig Aertovpyiag pig idu-
vixiig Beppixfic pnyoviic.

Patp|- - - 42

v ~ ARV 69. "AepiooTpdBidol

i 90~ Dy i Selpasieil ¥ob Zt0v depoatpdfido yivetal avap
Epyov Evoc Tetphypovov Peviivoki- poenon drpoceaipikod dépa, 6 dmolog
vtipa. agod cvumiectel Kai droxtioetl ieon
pepixdv dtpocpaipdv (4 dg 12 at),

gpyetar o106 Odhapo xadoewg kai kel yivetar yexaopdg pé metpélaio
(oy. 134).EEmtiag Tiig xaboeng 16 piype 1@v xavoaspiov kai tod dépa, tod
3&v ypnoipomoifbnxke Y14 thv xabon, Exst ynif Oeppoxpacic (repimov
600° C). Adtd 16 piypa Epyetor otdév deprootpdfiro (mod eivar avaroyog pé
1oV Gtpootpofiho), Exel
éxtovavetor xai Etor &
GEovag tfig pnyaviig ava-
Yxaletar va nepiotpépetal
~_1 xai vd xwvel EMxo aepo-
: mAdavov | MAekTpoyevvil-

tpia. Mé tov dEova rtfig

S

-

= = — il
————] — g | ; pnyaviic cuvbéetar xai &
V] ocvpnieotiic, 6 dmofog yid
TN AgLToVpYia TOL KOTAVA-
Zy. 134, Iynuauxn napiotacn Geploctpopilov Adver Eva pukpd pépog Ao
(1 sloodog &épa. 2 ovpmeoths. 3 dvapheEn kaboung
OAnc. 4 otpoPirog. 5 EEoSog t@v depimv).

v ioyd mov divel 6 depro-
otpofrrog. Zta deponrava
6 Beppd xevoaépra Eegedyouy othy dtpdogaipa pé peydin taxdnroe ard
£va ukpd oyeTixd dvorypa, Tob drdpyel oo Ticw pépog tiic pnyeviis. “Etol,
cOppova pé Thv apyf tiig Sratnphoews tiig Opuiic, mpocsavEdvetal 1 Tayd-
™t tol depomAdvou.

70. KivnThpec avridpdoswc

Ol xumrijoes dvridpdoews ypnoiporolotiviarl oté depiwbovueve dego-
nwhdva (Jet). “H Asitovpyie t@dv kKivntipov avtidpicens slval dvaloyn pé
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™ Aeitovpyio tév deproctpoPilev pé i Sragopd Gt Ta Oepud xavoaéplo
xatd v ££086 Tovg oTAV dTpoéCRaIpe ExTov@vovTal kKai GmoxTodv TOAD
peyaAn taxbtnre (oy. 135). "Etor 7| npowotixy] Sivaun dvarticostal otd
Gepomhavo chppuva pé Ty apyxf tfig diatnpioews tig dpufic. Eta de-
prwBovpeva deponiava o
dEvydvo mod yperaleton

Kivnon - . .
Tié TV xadon, 16 Tpocei-
Kavowo peL 0 dépug wold pmaiver
——— ot pnxavi. Ol xwnrfipeg
"AEpag 5 avTIdpaoens ypnoluonoL-

8akajlog wavoewg ‘Kavoiuov 37 ripduladnipr, b

$ ©6g ard TV xaboyun GAn,

Ey. 135. Zxnponxi mapaotacy xuvntipa dviibpaceng. Kol 10 amaitobpevo yid
v xabon dEuyovo.

71, WukTikéc pnxavéc

Oi d1agopeg yoxtués umyavéc elvar dvriles Oepudrnrac, yiati dpatpoiy
Beppotra dnd Eva chpa (yoxpf nnyn) xai v dlvovr oé Eva dAlo odpa
(Beppf) mnyM). “Etou m.y. 16 fhextpixd yuyelo dparpel Oeppotnra dnd ta
copata wod Ppickovrar péco ot xAetoto ydpo (Gépag, TpdQLua, Torxduate)
xai v droPdirer oty dtudcpaipa. I'a th Aertovpyia 1V yoxTikdy pn-
xavdv ypnoiponoieitol Eva ntnTikd dypd (dupoevie §i epedv) mod, Tid v
tEaépoon tov, dpaei Oepudrnra ; )
and a4 yeltovikd copata. Oepun Tym

T vf perapopd tfig Beppot-
tag and Ty yoxpi oth Beppt) aY Moo, &
navtote £odederar Zpyo. “Eva pev- €vo
o106 Epyetal of Emaen pé tiv yoypn
nnyn moo Exer Beppoxpacia Ty, xai
16T 16 pEVeTod Zalpver Beppotmra
Q, (ox. 136). "Emeita 16 pevotd
Epyetar ot Oeppfy wnyhn mod Exer
feppoxpacia T, xai éxel 16 pevotd
dbver Beppotnta Q. "Amd TR Oepun buxph mnyh
Ny 10 pevotd EmioTpigel oTiv

yuxpnl mnyn xoi Etor Sraypaget Ty. 136. Tynuotiki mapéotacn yokruic
Evav xoxAo. Kata 11 Sidpxera ab- punxaviic.

Epyo
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700 100 xbKAOL TO pevoto malpver awééw Epyo E, molb 106 diver Evag xuvn-
pus. Zopgava pé v dpyn tiic icodvvapiag Beppotntoug xai Epyov ioydel
M &éEilocmon :

E=Q—Q

Té Epyo E elvan Betixd xoi 16 Q, elven peyaditepo and 16 Q. "Qote 10
pevatd dlver ot Bepun Tnyn Oeppodtnrta megioadreon and éxeivn mod dpar-
gei and v youypn tnyn. ‘H dragopd Q; — Q, elvan iom pé zd Zpyo E mod
Eodevtnke. "Etol Pyalovpe 16 dxdiovbo ovpnépacua :

I pi@ Yoktikf pnygavi, i ti petagopd Oeppotnrag and tv yoypn
ot Beppi) nnyR, Eodevetar Epyo E mod petatpénerar of Osppétnra, 1
oroia diverar ot Oeppf) Y.

s

|
Qz + E o Q ‘
BeppdtnTa mob Epyo mov¥ OeppdTnTa MOO
apaipeitat pocPEPETAL Slverar
Gnod v woxph Ty antto oti) Geppfl AN

‘H yoxtikn pnyevi elvar pd Beppixn pnyavi, Tod Aeitovpyel dvri-
argopa. "Av Bewpfocovpe THV WOKTIKN pnyovi) O¢ GvTioTpenti] pnyavi,
tote ioygoel f| yvooth éEicwon :

QQ_ T g Q, Ty

Q T —Q  T—T,
‘H diagopa Q, — Q, éxppaler 11 Beppodtnta, N dmoiw slvar Ton pé 16
Epyo E, mol Eodebovpe yid 1 Asitovpyla tiig pnyaviic.
’Ano wpoxTixn drnoyn pdg Eviiaeéper 6 Aoyog tiig Beppotnteg Q,, moOD
doaipeltar and v yoypn Ny, tpoc 16 Epyo E, mod Eodevetmr Y14 T Ast-
tovpyia tfig pnyaviic.

1

=9E! f qz-Q—’ pa o=

QAQ—Q,
‘0 Aoyoc a elvar Evag moaxviedc avvredeotijc (coefficient of performance)
o0 npénel va elvar oo 16 Suvatd peyahirepog.

Z16 oyfipa 137 deixverar 1| Aertovpyia Tod fAextpixol youyeiov. Méca
ot Eva xAeioto xixdopa ABTAZH xvkdogopei Eva dépro, mod bypormoieital
etikoda (ppedv, CF,Cly). ‘H dvthia cupmiélet 16 dépro xai 16 droyetedet o1
Tufipe AB 10l xukAdpotog, mob Bpioketar of émagpn pé v dTpoceoipa.
Z16 tpfipe AB 100 xukAdpatog t6 déépro yiyetal xai Dyporoieiton xal tote

TB
Tl — TB
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10 pevoTo drofidider oTiv dtpoceaipa Beppotnte Q. T6 Dypd cvykevipd-
vetar péoa o16 doyelo I' xai anod éxel Epyetar otd doyeio A. "Emerdn péoa
oté Soyeio A Emikpatel pxpf wieon, 6 Oypd dpyiter va 2Eatpiletar. ‘H
g€atpon OAoxAnphvetar otd tpfipe ZH 1ol xvkAdpatog, dmov 16 bypd
naipver Oepudrnra Qy Grd 16 yertonika cbpata. Té aépro, mod oynuatile-
Tat, 10 dvappo@d ovveyds 1| Gvthia, 10 oupmiéler xai Etolr diaypdger Evav
xOxAo.

Ix. 137. Zxnponiki nopdctacn tfic Acitovpyiog tobd fidextpixold yuyeiov.

IMepadewype. Mia yoktikh punyovn tepoyoyfic mayov Aettovpyel pe-
tafb tdv Beppoxpactdv 0° C kai 60° C xai napayer 100 kgr mayov thv dpa.
©d moloyicovpe v Eldaylotn loyl, moL npénel va Exel 6 xivnTipog, yid
va AetTouvpyfoel | pnyavi.

I'é va napayPet palo mayov ion pé m = 100 kgr npénel and 16 vepd
Bepuoxpaciag 0° C vd apaelfzi Beppotnra :

Q, = 80 cal/gr - 10° gr = 8 . 10° cal
1l Q.= 8- 10°cal - 4,19 Joule/cal
Kol Q, = 33,52 - 10% Joule

Elvar Ty = 333° K xai T, = 2739 K. T6 £pyo E nov fodeverar, elvat ico
HE T Sragopd Q; — Q,, dnAudn elvar:
E= Ql = Qn

"Aro v éEicmon (1) Exovpe :
- L= . 60 grad
E=0Q,- oty 33,52 Joule - 5=y

Gpu E = 7,36 - 10° Joule
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‘H éhayiotn iox0¢ Pmin 100 K1VNTApE Tpémet va eivat @
_ 1,36 - 10° Joule

Pamin = 3500 80 xod Pmin = 2044 Watt

NMPOBAHMATA

127. "O tetpoxdlvdpog Beviivoxivntipog £vog adtokivijtov Katova-
Adver xatd devteporento pala Beviivng m = 2,1 gr. "H Beppodtta xadoewg
tfig Pevlivng eivar 11 - 10® cal/gr. Ta xavoaépia mod mopdyoviar péce GE
xafe xOAvdpo, Exouv Beppoxpacia 6, = 2000° C xai Byaivouv otfv atpo-
coaipe pé Oeppoxpacic 0, = 800° C. “O xivntipag pic diver deéiipn ioyd
Pyoer = 30kW. IToon eivar i Bewpnrixf anodoon xai ndon 1 Propnyavikn
anddoon adtod tod Peviivoxivniipa ;

128. “O xwvntfpag £vog adtoxivijton dventicoet ioyd P = 20 CV xai
Eyer Propnyavikn dnddoon ne = 0,30. To abroxivnto xiveitar pé otabept
taxdtnte v = 20 m/sec xai dratpéyel pad andotacn s = 60 km. Na Bpebel
noca Mitpa Pevlivne Exaye 6 xivnTipog y1° avTn T dtedpopn xui moon eivar
1 Samévn Y@ xavoipe katd iAidpetpo. Oeppotnta kavoews tfig Peviivng
0k = 10* cal/gr. TTukvétnra tiic Peviivng p = 0,7 grfem3. T Pevlivng
20 dpy/lt.

129. “Evag Beviivoxivntipag £xer Bropnyavixn anodoon neg = 0,25 xai
xaiel 1 Aitpo Bevlivng xabe dpa. TToon oy pig diver adtog 6 xivntipag ;
Beppotta xevoeng g Peviivng Ok = 101 cal/gr. ITvkvotnta tilg Peviivng
p = 0,72 gr/cm?®.

130. Mt drpopnyavi Asttovpyel pé tig ouvBijkeg Tiig péyiotng Bewpn-
Tikfig dnoddceng xai anotedeital and Bsppf nn A (MEPnta), mov Exer Oep-
pokpacio 6; = 280° C xai and yuyxpn nnyn (cupnvkvetn) tov £yt Beppo-
xpacia 0, = 30°C. "H pnyevn Siver ot Beppn anyh Oeppodtnta ion pé
Q; = 14. 10° cal/sec.

1) NG PBpebei moon Oeppotnte Q, dwodidetor xatd devteEpOAEMTO
oty yoxpi wnyi.

2) Na dnoloyiotel /| punyoevikn ioybc g unyaviic xai 1 Bewpntixn
anodoomn Tne.

3) "Av xatapynfel 6 cvpmukvetig Koi O GTuog @elyel OTRY ATHO-
opulpa, ooy yiverar T61e 7 Bewpnrixy) anddoon tiig unyavic ;

131, Mia moyomointikf pnyovi Asittovpyel petald tdv Oeppoxpucidv
—13°C xai 27°C.
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1) NG Bpefeil moon Evépysia Eodevetar yid v mapackevn 1 kgr
wdyov. Oeppoétnta tEewg tod mayov 80 cal/gr.

2) ‘H évépyeia Sivetor énd Evav fAextpoxivitipo. "Av f a&m tiig
filextpikiic évépyerag eivar 1,5 8py/kWh, mdéoo xoortilel i mapuckevh Tod
whyov Kotd YLAMOYPUURO ;

132, Mid érinedn &migdveia, pavpiopévn pé xanvia (aibain), Séxera
v AMaxh éxtvoPoria xai dnoppoeid Beppotnra ion pé 1 cal xatd Aento
xai ketd Tetpayovikd éxatootopstpo. AdTH i Beppuotnta ypnoonoleitat
Y& vé Beppaivetal T6 vepd Evog AEPnta, mov | Bepuopacia tov Sratnpeitol
oé 0, = 100° C - “O dtpodg tpopodortel pid idavikn Bepuixn pnyavi, mod 6
cupmukveTtig e Slatnpeital of feppoxpacie B, = 30° C. "H punyavn divet
heéAiun ioyd Ton pé P = 1 kW. Na Ppebei :

1) f| Bewpnmikf dnddoon tiig pnyeviic:
2) A BeppodtnTe Tob Sivetar o6 AéPnTe xatd devtepddento’ xai

3) 16 &uPado tiic pavpiopévng EnLpavelas.

133. “O Bevlvoxivntiipag £vog adtoxivitou eivat teTpaypovog xai dro-
tehelral anod 4 Spotove xvAivipouvs. Méoa ot xabe xOAvdpo 16 Eppolo ma-
payer doéhipo Epyo xabe 2 otpogés Tob dEova tiig pnyaviic. ME tov £pyo-
deixtn Pprxape T 16 EuPolo Evog xvhivépov of pid Suadpout] tov Siver
dpédpo Epyo W = 158,2 Joule. "Av 6 dEovag tiig unyovig éxtedel 2700
oTpoég xata Aemtd, va Ppebel | ioydg tiic unyaviic of inrmove.

Elvar 1 CV = 736 W.

134. Té Eva povoxOAvdpo tetpaypovo Pevivoxivntipa 16 Epolo
naphyel deéAipo Epyo xale 2 otpogég tob GEova g pnxaviig. ME Tov
gpyodeixtn Ppixape 611 oté Srdypappo 100 Epyov 16 odeélipo Epyo mol
noipvoupe, viiotolyel of Eémpavela mov Eyel éuPadd S = 12 cm? Ztév
dpitoviio dEova tob Sraypappetog (GEovag tdv Syxav) piikog 1 cm dvri-
croyel of petaforn Tob Sykov xatd 250 cm?. Ttdv dEove tdV miECEQY
pfikoc 1 cm avuictouyel of petaPori tiig méceng xata 2,5 at. ‘0O d&ovag
100 xivnThpe Ektehel 600 otpogéc katd Aemtd. IMéom elvor 7 loydg Tob
xkintipa; 1 at = 10 N/em?®

135. Méca otév xOMvdpo tob Pevivoxivneipe évog adtoxiviitov f
avagheEn Tob piyparog elvar dxoptaia kel té xavoaépie Tob oynpetifovral
Eyouv Bepuoxpao'w. 0, == 2243°C xai wieon p; = 41,55 at. "H éxtévoon tdv
aepiov eivar adofonixf xoi 6 Syxog T@v depinv revtanAacidletat. TToon
elvar 616 Téhog tiig Extovioemg ) Beppoxpacia B, xai f| nieon p, @V aspiov;
Ié ta dépra mod sivar péoa otoév xdAvdpo eivar v = 1,36.
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"Emdpdoeig Tol payvnTiKol nediou

72, 'Enibpaon dpoyevoic payvaTikol nediou oé HayvnTiko dinoko

Etpovpe 6n1 of Eva duoyevés payytixd medio oi Suvapikéc ypappéc elvar
napdAAnies xai f| payvnixd nayoyn B eival otabepf] of 6ia 14 onueia
Tob mediov. Méca of Eva Opoyevig payvntikd medio, mod f payvTikh
émaywyh tov Exer pétpo B, Bpioxetar edBiypappog payvitne mod pmopel va
otpépetar Yopw ané Evav dEova, kdbeto otig Suvapikic ypappéc tod payvn-
Tikod mediov (oy. 138). O dvo moéLot Tob payvitn Exouvv avtictoiya Tood-
mreg payvnTicpod + m xei —m xei 1 petald toug drndotacn elvar . Tore
oé xabe molo 1ol payvity 16 payvnrixd medio ackei wa dbvapun

—

F=m -_ﬁ, nob Exer pétpo F = m - B. “Orav 6 payvitng oynuatilet ye-
vie @ pé ) SievBuvon @V Suvakdv ypappdy, totE TAVD Ot payviptn
evepyel Ledyos duvduewr, mob teivel va meproTpéyel T6 payviTn xai va kavet
Tov @Eova Tov mapdiAinio pé tig Suvapixég ypappéc Tod payvnrixod me-
diov. 'H ponfy M 10b Ledyovg mod dvepyel mave 016 payvitn Exet pétpo :

M = F - (NK) ] M=m-B.-l-qug¢ (1)

T6 yivopevo m - [, dnkadf) 16 yivopevo tfig moodtTag payvnticpod
(m) ol &vog méAov Tob payviy ai v andotaon (I) 1é@v Sbo moAmV TOL
eivar péyebog oralbepd xai yapaxtnoeTind N’ abtév T6 payvitn Koi dvopd-
Cetar paywrier) gomj (M*) 1ol payvi.

payvnTxi pomf payvim M*ie=my- dvo | @
F N F
1
1
!
X :
K -k S

Zy. 138. 16 payvnrikd Simodlo avamtdooetul pngaviky pomi.
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“Apu 1| ¢Eicwon (1) ypagetar :

ponf] mov éEaoxeitan

—M*.B.
of poyvntixd diroko B M. ®

“Otav & GEovag 1ol payvitn elvar x@Betog otic Suvapxés ypappés
(¢ = 90", t61e T ponti Tob Ledyovg mod Evepyel mave otd payviit, Exer ™
peyaAotepn mpf g M = M* . B. ’Evd, étav 6 xatd pfikog GEovag tobd
payviTn Exel Th SiedBuvon v Suvapukdv ypapudv (¢ = 0°), téte & payvi-
g looggomei pé tv Enidpauon tdv dbo dvriBetav duvapeav mod Evepyodv
niveo otodg 0o mOAoUg TOV.

‘H payvnuixn pont &vog payvin slvar Eve droua _l\i*, ol ExeL popéa
t6v xatd piixoc dEova tob peyviTn, popd Grd t6 voTIo MOAO S mpdg TO
Bopero moko N 1ol payvin xei pétpo ico pdé M =m - .

*Amd 14 wapandve cvvayetat t0 dxdlovbo cvunépacpa :

“Orav Eva payvyuxé dinolo Ppicxetar péoa of dpoyevig payvrnkéd me-
dio pé payvnuxi} irayori i;, tote T payviruké nedio teiver va nepr-
otpéyel 6 payvnké dirole yopo dnd Gfova xabeto otig Suvapukic

ypappig Etor, Gote 16 Gvoopa Tig payvynikiic poriic M* vé aroxtijoz
tHv e SietBuven xai gopi pé 6 Gvvopa tiig payvnuxiis iraywriic

B o0 payviuikod nediov.

e i T e R N EE TSR

Movada payvnrikiis poriis. "Av otf] &icweon (2) Palovpe
m=1A- -mxail=1m, Bpioxovpe 811 o16 chotnue povadov MKSA

povdda paymuixijc gonijs €lvar:

povada payvnrikic ponfic 1A .m?

73. MayvhTion

“Eva dpoyevéc payvnmixd nedio Exer payvnnxy énayoyi, mod 16 pétpo
g elvat By. "Av péca ¢ adtd 16 payvniké nedio pépovpe Eve ebBivypappo
KoppatL Gidfpov, Tote O oidnpog payrprilerar, dnhadf yivetar payving
xai dmoxtd opLopévn paywnTix gomj, mol Exel pétpo M*.

Té diagopa DMxd, Stav Ppickovrar #w dnd payvnmkd nedio §&v mapov-
oldlouv payvnrikég idrotnteg (2Eaipeon dmotedolv oi poévipor payvijteg).
“Otav Spog Eve DAMxo 16 gépovps uéoe of payvnmixd wedio, tote adtd
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16 DMx6d poyvnriferor xai dmoxtd OSpiopévn paywree] pomi, mov Exst
pétpo M*.

"Ovopdlera payvinon (3) évég chpatog 6 mmhiko ti payvamxig
porniic (ﬁ*) Sl 1od dyxov (V) adtod 1ol chparoes.

- ﬁ"
pepviinien J = — m

‘H payviition elvar éva &wcm? oL Eyel 7o) duedbovon ol 17) popd
tol avoopatog tfic payvnrixfis ponfig M* xai pétpo Too pé J = M*/V.

Zoppaova pé tov rapandve opiopd 1 payvition (J) éxepdaler ) payvn-
TN pomt) mov @vtictolyel om) povdda Fyxov ol chpatog. “H payvnuixi
porfy M* uidic payvnricpuévng pafdov &Eaptitar and tig yewperpixés dia-
otaocelg tiig pafdov, Evé N payvition xapaxtnpilel v Eexwpioti payvy-
T ovumepupopd Tob DAkol dnd 16 dmoio dmotedeitar adti f papfdos.

Movada payvnricemg. "Av otv éicwon (1) Balouvue
M* =1 A m?xaiV = 1 m? Bpickovue 611 616 chotnpa MKSA uovdda
paymrioews elval :

povada payvnricemg 1 A/m

74. Mayvnrikh UoTépnon

-

a. KapniAn payvnricewg Tol oidfpou. ‘H mopodixf payvition tob
oidfpov Exel moArég Epuppoyic oty texvikn xai 11’ adtd mpémer vé Eé-
POVHE T UAYVNTIKT] GUUTEPLPOPE TOV.

IMToipvovpe Eva xoppdtt and cidnpo 1 ydivpa, nod 16 payvnrilovpe yid
mod Ty popd. "Amd Tig petprceig Ppicxov-
pe O, Otav abfaverar 1| payvnTiTikh
érayoyf B tol payvnrixod mediov, mod
npoxaAel T payvition, oty dpyn adta-
vetail kol 1 payvition J tob owdfpov 1
o o yaAvpa (ox. 139). "Otav Spmg 1 pa-

Y B yvnrikf énayayn B Eemepdoet pida opi-
Zx. 139. ‘H xoumohn poyvnriceng  OHEVI Tpf], T6te wader vd adEdverar
100 oidfipov xai tod xdivpa. payvitien J 1o cudfpov f| tob ydlvpa
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xai Aépe 61§ poyviTion o HAikol andkTNoE T1f paywmition xdgov, dnhadh
TH péyloTn Suvath Tpf peyvnriceeg. Zté xabéve dnd T4 mapomdve 00
DAMKd dvriotolyel pua idraitepn péyrotn Tpf poyvnricewng, mod dvopaletal
payvition xdgov xai cupaiver, Stav Sdot ol popioxoi payvijteg tol ot-
31pov A ol galvpa tomoletnbolv xatd i Siedbuvon tob EEwtepikol pa-
yvnrikod mediov. I’ abti v mepintoon Sév pmopel vd TPOYWPTCEL TLO
mave f payvition tob Giéfpov fi tob yakvpa. "H xapmddn wol deiyvel T
petaBoln tfig payvnticewg J of cvvaptnon pé poyvnrikn énayoyn B
100 2Ewtepikol mediov, dvopdletar xapumdln payvnricews. "Qote

H ‘H payvinion tod mdfipov i 10 ydhvpa adfaverar pé i ROYVITUIKT]
ﬂ irayoyh tol nediov mod mpoxalel th payvimion, dhia 6&v propel va
B yiver peyodhitepn and ma dpopivy péyietn npd (poyviinion KOpov).

6. MayvnTikf Uotépnon. Mayvnrilovpe Eva xoppatt cLéfpov Y@
nphTn Qopd xai mpoodevtikd adEdvovpe TN poyvVNTIKY Emayayn tob EEw-
tepikod mediov amd v tpn 0 g wa opropévn ipn By. Tote 7 petefoin
¢ payvnticeng 1ob o1dfpov mapioTdvetal Gmd TV KapumbAn OA (oy. 140).
Av Eneite dlartdwovpe mpoodevTikG T payvnrixn énaywyn B tob tEotept-
kol payvnrikod nediov, tote ovppai-

VEL TPoOdEVTIKA drouayvijtion 1ol GL- A .-
Sfipov, dAAG T poyviTioh tov J Exet ] .
navtote TipT peyaldreon amod Exsivn //:
mob elye xotd T payvition tov of ; :

dpiopévn payvnukn érayeyn tob éEw-
tepikol nediov. "Etol fj dropayviition ]
ol o1dfpov dxolovfel TV KapmOAin

AA xai tav | payvntixn énayoyn tod '
&Eatepixol mediov yiver Tom pé pndév ; : Bi

(B = 0), ot6 oidnpo EEaxorovbel vi Bo

Omapyer wa payvition J, = OA, 1 . 140. Kajlmodn uuvvnﬂcwc;w'(OA)
omoio dvopdletal magauévovoa payvi-  xai aropayvnticens (AT) Tod cidipov.
nion. Té va EEagaviotel tedeiog M >
payvition and 16 oidnpo, npénet va Emdpdioet ndve o6 oidnpo Eva EEw-
TEPIK6 payvnTikd nedio, mod vi Exet poph avtifetn pé 1 @opd wob £ixe 10
rponyoduevo payvnriko nedio. "H xatdpynon tiig payvnricewg J, Tob napé-
pEWVE TV oTo oidnpo, meplotdvetar and 16 THijpe AT tijc »apundins dno-
paywrioenc. “H peyynncn énayoyi B, nov xatopbhver va EEagpavicer te-
Aciog TV mepapévovce payvition ol Gidfpov, dvopaletar ovvextind me-
dlo xai Seiyxver mooo loyupd ovykpatel & oidnpog Tiv TapopEVOUCO Pa-
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YviTion. "And 16 mapardve xeteAfyovpe 616 dxdrovbo cupmépacpa :

ﬂ “Orav Elartdverm 1| payvnuxi inayoyi (B) 1ob erepikob payvn-
¢ mikob nediov, 1) perafodi tiig payvnricewg (J) tod adipov ij Tob xaAvpa
g botepel mavtote oxenka pé i peraford tiig payvnuikiic Enaywyiic tod

tEarepixod nediov. Adtd 6 pauvopevo dvopaleton payvnriki botépnon.

Y- Bpdyxog UoTteprioewg. "Av | poyvntikn énayoyn tob payvntkod
nediov mod mpokdAece Thv amopayvition

i 1 ol owdfpov, ¢@thoer &g Thv Tiun —B,,
".A xoi Emerte petaPAnOei dg tAv Tipn pundév,
! tote 6 oidnpog dmoxtd mdpopévovca po-

; yviition —J, = OA" mol elvar Ton xai

g i avtifetn pé v mponyoipuevn (oy. 141). "Av

L el e Bi avriotpagei f| popd tob EEwtepixod nediov

! 4 ; xoi adEnBel madl | payvnuixf Erayoyn tov

E Sl O¢ v TpR B, 1ot cvpumAnphverar wd

Al xAe1oT KapmbAn ypappn, wov dvopdletar
T, 141 Bobyog datephoes tob ﬂgo’xo'v; vcrn:gﬁaeafg. Ta flllxu, 'yu'x Ta 61:012'11
paAaxod o1fpov. 6 Ppoyoc botepficemg Exer peydln Emipd-

vewe (oy. 142), dvopdbovtar oxined payyn-

J Txd (m.y. 6 ydAvpog), Evd 14 dhixd, yidta

7 Gnoiu O Ppoyog Lotepfioeng Exet pikpn &mt-

== pavera, dvopdlovrar palaxd payvyrued (m.y.

A / 0 podekds oidnpog). Etic dpuppoyéc Tob

_,/' i + ™"a fAextpopayvnticpuod ypnotponotobvrol pa-
v /\x ik J.amf payrtid })qu (pu?l.mcog UtﬁT!POQ),
L] A Yot mpémet va yivetor taybTatn poyvition
el 5 f’j;:.fﬁ xai aropayvition. *Avtifeta oi pévipor po-

yvijteg eivar oxAnpd poyvntikd dlxd, yroti

Zy. 142. Bpoyou botepiioen tob TPEMEL VA EYOUV PEYAAO GUVEKTIKO Tedio.

HahakoD oidfpov kai tob xdivBa.

MPOBAHMATA

136. Avo edBbypappor puyviicec SN xai SN Exouv thv 1810 payvntixy
porf] M* =2 .10-2 A . m? xui cuvdéovtar 616 péco tovg Etot, Bote 1
yovie NON' va eivar Ton pé 60°% Na Bpelei ff poyvnrxs porn M:;. ol
GUCTNHUTOS.
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137. “Evo. Opoyevég payvntikd nedio Exer poyvnuki émayoyf B =
=5-10"3T xai of duvapikés ypoupés tov eivar Opildvrieg. Méoa o1d
poyvnTikd medio tomcBeteitan evBOYpappog payviing, mov Exer pijxog
I =20 cm, xaBe morog Tov Exel mooodTNTe poyvnTicpod [m| = 10 A - m xai
Kpépetal and 16 kévrpo Papoug tov pé kataxdpvpo cvppa. ‘O payving
otpépetarl kai icopponel 6pilovriog Etor, ote 6 GEovag tov SN va oyn-
patifet yovia 45° pé 1 Sievbuven tdv duvopkdv ypappdv. ITéon ponn
avantbooel 161e 1O CUPUCL TAVED GTO poyvitn ;

138. Mid pikpf payvnuixn Belovn Exet payvntikn pornf M* =6 - 103
A - m xoi xpépetar anoé 16 xévipo Papovg Tng pé xatuxopueo vijpa. I'id v
Sratnprioovpe tov GEova SN tfig Pelovng wibeto otig Suvapikés ypuppés
£vog dpoyevolg payvntikol wediov, dpapuotouvpe Lelyog Suvapemv mod Exet
por M = 2. 10-5 N - m. ITéon eivar | payvnriki éxayoyn B tob nediov ;

139, “Otav méve of payvntixy Beldvn droxiicews Epappofovpe ponn
M = 104 N - m, f| BeLovn icopponel of tétora Béon, dote 6 GEovagtng
SN va oynpotiler yovie e = 30° pé v 6piloviia cuvictdoa tod yHLvoL
payvntikod nediov, | onoia eivar fon pé By = 2 - 10-% T. Ildon elvar 1) po-
yvnuxn pondfy tfic Pehdvng ;

140. Mid poyvnrixn Bedovn xpépetor and 16 xévipo Papog Tng pé Ku-
Taxopueo vijpa xei icopponel péow 16 yAwvo payvntikd nedio Etol, ote
6 Eovag tng SN va oynpatifer yovie 300 pé 16 xotoxdpugo vijpe. INa va
Siatnpfioovue tq PBedovn opiloviia, otepedvoupe Eva dvrifopo, mov Exet
pafe m = 0,05 gr, o¢ andotacn a = 5 cm and 16 xEvipo Papovg tng. IToon
elvar ] payvnTixn porny M* i Bedovng ; "Opifévria cvvietdon Tol YHLVOL
poyvntikob mediov By =2 - 103 T. g = 10 m/sec®.

141. "Evag £000ypappog payvitng SN Exer pfikog I = 20 cm xai otnpi-
Cetat xataxkopupe mave of dpiidviio Eninedo pé 16 Popeto moko tov N. Zé
Eva onpelo A, mol anéyxer 20 cm and 6 onpeio otnpilemg N 1ol payvin,
Bpioxovpe b1 | payvnukn énayoyn tob nediov elvar Ton pé undév. IToon
elvar 1| payvnrikf pomf tob payvin ; “Opiléviio cuvictd@oa ol yNivoy
payvnrikol mediov By =2.10-° T.

142. "Evog e0B0ypappog payviing Exer payvnukn pori M* = 0,8
A - m? xai propel vi otpépetatl yopw and xataxodpugo dEova. Tloco Epyo
Eobdevovpe, dtav amopaxpivovpe 6 payvitn xetd 60° ard t Oéon Tiig
looppomiag tov; “Opiféviia cuvicthow 1ol yAvou payvnTikod mediov
By,=2:10"%T.
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143. "Evag xvhvdpikoe payvitng Exer Suapetpo 2r = 1 cm, pfixog
! = 10 cm xoi poyvition J = 10 A/m. ITéon elvor f| poyvnrixy pomv
Tov M* ; :

144. "0 xaPe nohog Evog eLBOYpappoy payvitn Exel TocOTNTO poyvn-
Tiopod m = 10 A - m. ‘O payvimng Exer piikog I'= 20 cm xai 1| diatopn
Tov eivar teTpdymvo pé tAhevpd | cm. ITéon eivar 1| poyviTtion tov ;

145. "Evag e0@0ypappoc payvitng Exer payvition J = 5- 104 A/m,
pfikog 15 cm xai éupadd diatopfic 0,5 cm?2.

1) Na Bpebei 1| payvnukn pomnfi M* tob payviitn xai 7| moocodtnta
payvnticpod m mod dmdpyer otdv kdbe mOlo Tov.

2) Z¢ Eva onpeio A, mod Ppioketar oty mpoéktacn tob dGEova SN
Tob payvitn xoi oé andotaon r = 5cm anod 10 Popero moko tov N, ndon
elvar 1| payvntixn éroyoyn B tob payvnrixod nediov mob dnptovpyet & Po-
petog mOAOg TOD payviIn ;

YngionoOrke amo 1o ivotirouto EknmaiSeuTikrg MoAmkrg



HAEKTPIZMOL

LTATIKOC AAEKTPICHOC

75. AinAexTpikn oradepn évoc UAIKoU

“Evag éninedog mukvarfg Exel mave otolg dvo dmiicpods Tov Td fAe-
xTpikd gopric 4 Q xai —Q. Meta&d 1dv dbo dmAicpdy Tov bmapyet xevo fi
otphpo dépa, mov Exel mayog [ Mé Eva fihextpduetpo petpipe 11 drapopd
duvapikod U, mov drdapyer petald tdv 0o dniiopdv 1o muxvari (oy. 143).
Tote 1| yopnuxétnta C, abrod tod rukverd diveta and v &icwon :

cu=§; dpe  Q=C, U,

Metokd 1@y dbo OmAiopdv tob mukvatii tomofetolpe pid mAdxae Gnd
povewri), T.%. Yvari, mo¥ Exer mayxog [, 6oo fjrav Tponyovpévag 10 maxog Tob
otpodpatog tob dépa. IMapatnpolue 611 1) dagopd dvvapikod petagd TdOV
800 dmopdv Tob nukvertf Ehattdvetor xai yiverar U <U,. "Ene1d1 16 gop-
tio Tob mukvert 8¢ petaPAnbnke, mpinel va cuvpnepdvovpe 6Tt adéribngxe 1
xopnrkdétnte tob mukveti xai Eywve C > C,. "0 Aoéyog C/C, dvopaletar din-
Aextpunr) orabepr] (€) ToU yvahiol, dév Exel daotdoeig xai elvar yopaxtnpi-
otk péyefog yid xabe povetixd OAkd. I'evixd ol povertég dvopdlfovrtar

Kevo AmAekTpikd

Ex. 143. 'Enibpaon 100 Sinkextpixod ot yopnuxdémra 1ol muxverd.
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xai dimAextod HAké. Ao 1 mapardve cuviyetal d axolovdog dpropdg :
Awmextpiki} otabephy (£) Evdg Dlaxoed dvopalzran & Aoyog tiic yopnT-
kétnrag (C) Evig muxvari], nod Exa dg Simhextpixd abrd t6 dhxd, npog
H opynxérnra (C,) tod iBiov mukvori, ftav Exar dg Sinhextpxd 16
xevo 1] tov agpa.

dimhextpix otabepny &= (0

elle

Tia 76 »evd xai xata Tpooéyyion yid wdv déga 1 Sinkextpixn otabepn
glvat Ton pé 1 povade (& = 1). "H Sinkextpixi) otabeph & dvopaletar oye-
o) dindextouxr otabegj Tob Sinlextpikod HAixod.

Amhextpixs] otabepn (g) pepikdv dinlextpixdv

Kevo 1. *Aépag 1,0059. IMapagivny 2. Tvodi 2 - 16.

a. XwpnTikdTRTa EémnéSou nukvwTH pé SinhekTpikd. "Ané v &5i-
coon (1) Bpioxovpe 811 7 ywenrixdrnra (C) ininedov mukverfi, dtav pe-
TaEd iV dnhopdv Tov dnapyer povarig pé Sinkextpixy otabept &, elvar :

yopnukotre éniredov mukvetd C=¢-C, (2)

&mov C, eivat 1 xwpntikomte 100 mukvaetd, Stav petald tdv Onlioudv Tov
brapyel xevod fi dépag. "Av 7| Emgavera tob &vdg dmiiopod tol mukvaerii
Eyer EuPado S, 1| andotact perabd tdv dbo dmlopdv tov eivar Il xai Gvd-
peca otols dmhiopoie Tov slvar kevo 1 Gépag, tote, Srag Epovys, 1| xopn-
Tikotre C, 1ob érinedov muxvard] divetar and v éiicwon :
S

Co=25" =T 3)
dmov &, elvan 4 dphextour] orabegr) Tob xevod. "Amd tig Erohoeig (2) xai
(3) Bpioxoups 61 1) ywenuixdryre dninedov moxvewri] pé dimlextowed divetal
an6 v &Eicwon :

YopnTIKOTHTA éﬂns&m- S
C = EEg - —
TOKVOTH l

Té ywvdpevo g, dvopatetar drdivry diplextoun) aralegi) 1ol dinhextpixod.

Eanorvin = EEy
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8. Ainkexrpikf) avroyr. Méoa ard Eva Sinhextpixd Hko (poveric)
d&v propolv vd mepacovv Td fAekTpixd goptia. Adtd Spag loydel dbg pa
péyiotn tipf tfig dvrdoeng tob fAsxtpixol mediov. Metakd tdv dmAiopdv
£vog rimedov mukvarti] Umapyer Evae otpdpa drnd dinlextpikd ODAkd mod
Exer mayog 1. "Av 1 Sragopd Suvapixol wod dpappdletar ool drhicpoie
7ol muxvarf] elvar U, 101e 16 petald tdv drhiopdv 1ol mtokveri] flextpixd
nedio Exer Evraon E = U/l "Av adfavovpe mpoodevtixd 1 Sragopd duva-
pixol petakd t@v dbo dmhiopdv Tol mukvartii, rapatnpolpe dti, poiig 1) Sra-
popd duvapxod @Tacel of pd dpropévn tpf, oxnuatiletar petagd thv ddo
omhopdv fjlextods omvbijpas, 6 muxvotig éxgopriletar xai 6 Sine-
xtpiko TpumiEtar. Ta va rapayBei 6 NAektpikdg omvifpag xai va tpumioet
6 dinhekTpikd, yperaletar Opropévn dagopd Svvapkod wod EEapritor
ano tf ebon xai 16 wayog Tob dindextpixol. 'H péyotn Evtacn 1ol fhe-
xtpikol mediov, thv dnoia pmopel va dviéEer 10 Simhextpikd ywpis va
tpunfioel, dvopdletar diplexroun] drroy) tol dinhextpixod.

Awmlextpixf] dvroyn pepixdv OAikdv

Enpog dépag 32 kV/cm TvaAi 300 — 1500 kV/cm
Xepti tapagivopévo 500 kV/cm Mappapuyiog 600 — 750 kV/cm

y. 'EniSpaon Tol dinAekTtpikol otfiv €vraon Tol fAekTpikold
nediou. “Evog éninedog mukvartng Ppioketal o6 xevd (1| otév dépa) xai
anootacn petatl t@v 0o dmAiopdv Tov elvar [. "Otav otolg dnAiopoig Tol
nmukvertii fpappoletar tacn U, tote 16 petald tdv OmAiopdv tov oynua-
nfopevo NAektpikd medio Exer Evraom :

U
= G Uy=E,-l

“Otav petatd tdv dndiopdv tod gopricpivon mukvari] Bdlovpus Eva atpdpa
Sinkextpikod mol Exer mayog I xai Sinhextpixi otabepn &, téte 7| thon
petakd 1év dnhiopdv tob mukverf] Ehatt@vetar xal yivetar U << U,. Tote
10 fiextpikd medio Exer Eviaon :

U

=

dpa U=E-1

Té goptio Q tod mukverti] dév petafriidnke. Zopgove pé tiv Eiceon (1)
Eyovpe :
el QU YUy E-l. E

£ = — = =

ToICNME o 710 PSRN § T - i - &
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ipa Eviaom fhektpikod mediov — %9 @)

Té Simhextprcd mpokadel Ehdtroon tiig éviasemg tod flextpukod me-
diov (Gné E, ot E = Ey/e).

IIot dgeileton 1) Ehdtroen tiig viascag tob Tlextpixod nediov. Zé-
poupe 811 ©6 pépro Tob yAwprodyov varpiov, NaCl, droteleltar and Eva
BsTix6 16v vatpiov Nat xai anéd Eva dpvnmixo i6v yAopiov Cl-. Kabéva ano
adta ta iovta Exer Eva otoiyei®deg fdextpikd poprio. “Etol 16 popro tob
xhopLodyov vatpiov droterel Eve croryeiddes Hlextpuxd dimodo, oté dmolo
Eupaviletar Govppetpn xatavoptf 1dv flextpikdv gopriov. Ta popia nod
amotelobv fAekTpikd Simoha 1d dvopafovpe moiixd udpra. "Avtifete otd
popia tod H3poyovov Hy, 1ol dEuyovov Oy, ol dhdtov N, dmapyet ovp-
HETPIKT Katavoun TV filextpixdv gopriov. Ta poma adté 1a dvopalovpe
wij molixd udgia.

*Av 16 SinkekTpixd amoteleitar dnd wolikd popia, adbtd pé v Eni-
dpaon Ewtepikod NAextpikod mediov mpocavatorilovial katd pfikog @V
Suvauxdv ypapudv 1ob iEwtepikol fAextpikol mediov (oy. 144). "Av
16 Simhextpikd @motedeital and pn molikd popia, tote pé v émidpaon
100 &EmTepixod MAexTpiKol TEdiov cupPaivovv péoca of xabe poplo pikpég
UETOKLVACELG TMV TIAEKTPL-
w x®v poptiov xai £1o1 x40e

& =2 =) & T popro épgaviletar g oTol-
c #: o3 yELddeG NAexTpikd dimoko

mob mpocavatoriletal xa-
ta pfikog @V Suvapikdy
ypoppdv tob Efwtepikod

Ix. 144, ., IMohxd pdpia Sindextpixod Oiixod ;
(DSER, SS O AR Db el N ie 25 [ oy, SEBIOD 1O

fAextpikd medio). 145).
"Qote pé v Enidpe-

@ 0 on tob EEwtepkod MAe-
@ @ @;{-@:: xtpikod wediov Td popa

B

® ol Siniextpixol ovume-
® pLpEPOVTAL OAV oToLyELDON
a B fidextowed dimoda xal Sia-

Ex. 145. M1 molika popia Sinhextpixod HAikod tdocovtal péce oo S

(a EE@ dnd fhextpixd medio. B péca of duoyevéc Aextpixd Xotd pijxog @V
filextpikd medio). duvapuixdv ypappdv Tol
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2Ewtepixod mediov (oy. 146). Ztd Eootepikd tob dinhextpixod td fhe-
KTpLKd poptic S0 yeLToviK@GV Simdrov EEovdetepdvovtar dpotPaia. Ztig Svo
Spog tEatepikéc Emedveleg Tob dinkextpikod Eupavifoviar Toa éregdmwupa
Hhextoind popria mov eivarl deouevuéva péco 610

k60 popro 1ol émipavelaxod oTpdpatog Tob dir- ggg_
AgxTpikol. Adtd 1 petafolrn mol mabaiver 16 a&

Sinhextpikd, 6tav Ppebel péoa of NAexTPLKO mE- - g -
dio, dvopaletar wédwon ol dinlextpikol. & !

“Otav petald tdv onhiopdv 1ol mukvertfi to- AINAEKTPLKO
nobetfioovpe 16 dinhextpikd, tote otig 600 &mi- Iy, 146. ITohwon Sinhe-
@aveléc Tov dvantbocovtal, EEaitiog tfig mohd-  xtpkod haxod mob Ppi-
otoc, Toa Etephvupn fAekTpikd goptia mod dy-  TFFH péon ot Ouoyevig

= . ¥ kil ’ fAektplkd medio.
povgyoiy péoa otd dinhextoixd fva fiextpind me-
dio mob Exel opé avrilfleTn pé TH popd ol Ewtepikod fhexTpikod wediov.
"Etol péoa otd dmlextoued 16 EEwtepixod frextpikd medio esaoleviler xoi
1| Evtaoh Tov hattdvetar dno E; of E (oy. 147). "Qote :

*H £hartmon tiig Evidosag tod fhextpikod nediov péoa o6 Sinhextpikd

| dgeiletar otV Tohoon 1o Sinhextpikod, T dnoia dnpiovpyel pioa o1h
Sunhextpikd Eva fhextpikd medio mod Exer @opd avtiBetn pé v Qopd
100 #Emtepikod fhexTprkod mediov.

3. 'HAhekTpikfy peTatémon (*). Oswpobpe Evav Eninedo mukvati wov &
KG0e dmAopog Tov Exel EpPado S xai f dndcTacn 1AV dnAiopudy ToL glvan 1.

—

W R el

+ + + + + + + 4+ |

RS O TR N L
1

T + + + + + + + |
[]

+ + + + ++ ++ |

'
C+++ ++ + + |

st

I

L
[

Ty. 147. 'Enridpacn tod Siniextpikod otiv Eviaon niextpikod nediov
u Ahektpikd medio o106 kevd (ff otdv dépu). P elocuyoyn tob Simiextpikod péoe o1d
AAextpikd medio. ¥ moheon Tob Sinhextpixod kai Snuiovpyia péon o abtod véou
fhextpikod mediov. & o6 kevd 1O Mhektpikd medio Exer Evioom E,, 1) méhwon dnut-
ovpyel Mhektpikd medio dviacewg E, kai telikd péoa ot Sinhextpikd 10 MAEKTPIKO
nedio Exer Eviaon E = E—FE'.

* electric displacement, elektrische Verschiebung
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Metakd 1dv dnhopdy 1ol mukvertii dndpyet xevd xai otobg OmAiopols
tov Eépappdletar thon U,. Tote ioybovv ol EEiohosis :
CGE%-T xai Uy=E,-1
To6 goptio 100 muxverij elvar

S
Q=Co'UoE£n‘T’En'l=60‘Ea‘S (%)
R ©

“Otav petald 1@v dmhiopdv tod popricpévon mukvertii falovue Eve otpdpa
dimAextoixot mob Exel mayog [ xai Siniextpixn otabepn €, t6te | Eviaon
ol fjAextpixol mediov yivetar :

E

E=T" tipa E,=¢-E

Té poprio tob muxkverf elvar ndl Q xai and v Eicwon (5) Bpioxovps :

i gy OB wip 9
Q=ss-E-S  dpa  E= =g ©)

"Ano v &Elowon (7) Exovpe 1M oyfon :

D=££o-E=% (8)

To péyeBog D = eg, - E dvopdletar flextoua] perardmion.

NAEKTPLKT PETATOTLO D =gg, - E 9)

‘H fAextpixn petatonion elvor dvuopa D mob £xer ) SevBuvon xai T

popd tol aviopatos tiig dvidoeng E o0 fiextpikod nediov. “Qote Exovpe
v éiocaon :

-

B=ssQ-E

“Otav 16 fhextpikd nedio oynpauriletar o1d xevd (e = 1) 1| ordy dépa (e = 1)
tote | NAextpikf] petutomion elvar :

B=su-Eo
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Movada flektpikiic petaroniosns. "And v éEicwon (8) cvvaystar 1
povdda fAextouxiic petaromioews elvat @

povado MAexTpLkiig 1 Cb Cb

l HETUTOTITENG 1 m? 9 L m?

Iapatipnon. 'And 16 mepandve cvpnepaivovpe 611 xae frextpikd
nedio yepoxtnpiletor and o avoopata, wjy fvraoy flextood mediov E

xai Ty flextounr] peraromon _]5 mob elvar 800 Srepopetikd peyédn, yroti
1] Evtaon fhextpixkod nediov petpiétar of V/m, &vd 1) NAEKTpIKT peTaTOMION
petpiétar o€ Cb/m?2,

Mapadevypa. £ Evay éninedo mukvorh elvar S = 100 cm? xoi I = 1cm.
“Otav petakd v dmhopdv Tov dév Dnapyet Sinkextpikod, oTolg dmhicpolg
tov Epapudletar taon U, = 100 V. "Eneite petald 1@v dmhiopdv tob gop-
Tiopévon Tukverti slodyovpe thaxo diniextpikol moo Exel maxog I = 1cm
xai diniextpixf otabepn € = 7.

216 xevd (1) 10V aépu) 7 Fvraon Tof fiextpixot medlov elvar :

E, = %’ = :892\1/11 xai E;=10¢V/m
Méoo 016 dujlextpnd 1) Evraon Tob fAextpixot nediov elval :
E=%=w xai E = 0,143 . 10* V/m
‘H fAextounr) perardmon elvar:
D=c¢c, - E=7-89- 101 Nc_b;lz . 0,143 - 104 %

xai D =89 - 10-% Cb/m?
216 xevd (| 10V GEpa) 1 HAextou] perardmon elvan :
Cb2 v

D=, By=89- 100 =3 104 —

xai D = 8,9 . 10-% Cb/m?
‘H yopnuxémre tod nukvetfi slvad:
o106 xeVO

e =—E " % xai C,=289:10-2F

pé 16 Sinhextpikd }
C=2-C xai C='623°10° %
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€. "HAekTpikd goptia péoa oé dinAekTpikd. “Eva onuelaxd fie-
xTpixd goptio Q Ppioxetar otd xevd (fj 10v Gépa). Tote of dndotacn r
amd 6 goptio Q 1| Evraon Ej xai 16 Suvapkd U, tob frextpikod nediov
elval :

aeels 5 20 ; il iedlo]
By = 4re, 12 r Rlypes dne, r

“Orav 16 (810 goptio Q Ppioxetar péco oé dinlextond mov Exer Sinhe-
KTpik1 otabept €, 16te oty dia dndotacn r and t6 goprio Q 1 Eviaon
E xai 16 dvvapkd U tod fhextpikod nediov elvar :

- Eq ‘ o3 20
0t e B 4mee,
_ Y : aoh M Q
U= z xai U= Wea r

“Av otfv @ndotacT r and 16 goptio Q @épovpe Eva goptio Q,, tétE
nave otd goptio Q, Evepyel ndextpootaruxr ddvaun :
1 - Q

i 2
4meg, r

e}

F=E.Q dpa F=

76. 'HAekTpooTarikéc pnxavec

“OAo T4 copata, tob pig éugavifovrar obdétepa, xAeivouv péoa toug
ioa Eétepdvope NAextpixd goptia. Mé tpif1 | pé énayoyn propobpe va dia-
ywpicovpe mave of Eve odpa Oetixd xal dovnprixd fhextpixd @opria. Kai
otig 800 mepinTdOoELS ) Eupavion TdV NAexTpikdV QopTinv dgeiletal oIV
id16tnTa mob Exovv T4 7flexTodvia va pedyovy ard Eve odpo xai va nnyai-
vouv of Eva GAlo odpa. “Opropéveg dratdkelg mod mapdyovv MAekTpixd
goptia pé TpIPn | pé Enayoyn, dvopalovrar slextpoorarixés unyavéc. IN-
pepa gpnoipororobpe Vo timovg fAEKTpooTATIKGY PUNYOVDV, T unxavy
Van de Graaff xoi v pnyavy Wimshurst.

Mnyavr) Van de Graaff. ‘H Aeittovpyia tijg pnyaviic otnpiletar otiv
EEfig apyf : "Otav Eva gopricpévo ogaipidio Epyetar of Enagn pé 1 Eow-
TEPIKA TOLYOUATO povoREVoy Koilov dywyol, tote 16 opaipidio diver otov
dyayd 6ho 16 goptio Tov, mob Epyetar otv EEwtepixn Empdvela ol dyw-
yoU. Ztf pnyovn Van de Graaff 1d4 fiAextpikd goprio 1 petagépel 016 Eow-
TepLkd Tod xoihov dyoyol ud cvvexfc povetikif taivia tod xiveital pé 1
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Tyx. 148, Exnuatiki mapiotacn tiic pnxaviic Van de Graaff (o) xai pixph i
oyohikd &pyactipa (P

Bonfeia dbo tpoxahdyv (oy. 148). Ta goptia dnpiovpyolvrar Tdve otV
tawvia @c £Efic : “H tovia mepvaet modd xovta ano Eve odopa kidov (A)

mov £xovv m.y. BeTikd @oprtio xai
dnuiovpyodv ioyupd MAEKTPLKO Te-
8io. Abto mpoxahel ioyupod loviopd
tol Gépa YOpm and Thv dxida xai td
BeTixd iovta ExtoEevovtal mpdg TV
tawvia. ADTN petagépst Ta OeTikd
poptio péca otov Koiko dynyo xai,
TEPVOVTUG TOAD KOVTG 4o Eva dAlo
cbotnpe dxidav (A,),tig NAextpiler
pué Emayoyh. Ta apvnuxd goptio
(MAextpovie) gevyouvv and tig dxi-
deg, Epyovial mave otiv tavia xai
&Eovdetepdvouy 14 BeTikd @optia
g, &vd 16 BeTikd goptia mol dva-
nTogTInKay pé dnoyoyh tdve otig -
kideg, Epyovrat otiv EEoTepikn Emi-
pavela 1ol xoilov dywyod."Etol 6

Tx. 149. "Hhextpootatiki punyavi
Wimshurst.
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xofhog Gywydg amoxtd peydlo Svvapixd, mov pmopel vi pricer of Exa-
toppopro. PoAt. "H pnyavi Van de Graaff ypnowponoieitar oté &pyacti-
po IMupnvixfic Duoikiig, pikpés Spwg tétoleg unyavég ypnoiporotobivial
xai otG oyoAlxa épyaotipra.

77. 'HAekTpikn pon

Méca of dpoyevic NAexTpiko nedio mol oxnuatiletar o6 xevéd (i tov
Gépa), xai Exel Evtaon E, toroBetobpe pid éninedn émopdavera mov Exer du-
Pado S (oy. 150). "H xdBetog othv Emgaveia oynuartifel yovia a pé tig duva-
wixég ypappés. Tote ioygber 6 £Efig HpLopdg 616 choTnue povadny MKSA :

"Ovopdalovps fAextpikiy pofi (P) 6 guoiké péyeBog, mod T pétpo Tov
diverar and tiv iEicwon:

MAEKTPLKR poT ®=E-S-cuva (1)

"Av 1| ém@avewn sivar xabetn otig
duvapikés ypappés tod fhextpikol me-
Siov (a = 0%, tote | fhextpixi] pof|
elvar :

®=E-S [0))

Movada fisktpikiic pofic. "Av otiv
éEicwon (2) Parovpe E = 1V/m xai
x. 150. Tig tov Spiopd e tae- S = | Mm% Ppioxovpe St povdda rjle-

Ktpuciic pofic. xtpwxijc poijs elvar: 1V - m.

povada MAextpixfic

4
1—:1m? 1V m
pofig m i

a. Nopog Tiig AAexTpikig poric. "Eve onuewaxd frextpikd goprio
+Q Snuiovpyel péoa o1 kevd i ooV dépa HAextpikd medio, mob of Suva-
Hixég ypappés Tov dratdocoval dxtivard. Mpo ard 16 frextpikd poptio
fewpolue pa oparpixh émipdveia mob Exel dxtive r. Of Svvopixég ypappée
Tol mediov elvor xdbeteg oti oQaipiky Empdveie mob Exer &pPads S. Té
6\a 1 onpeia adriig tiig opaipikii Emedvelog 1 Evracn tobd fAextpicod
nediov elvar 1) (dra xai Exer pérpo :

E : Q

T dme, T®

EEKn;-r—Q’- l
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1
yoti elvar K =

. "Amd ) couipikn) Emipavele mod megifdAder T6

4me,
goptio Q, mepviel o) HAextowni) por :
i N i ) 2 _9Q
D, =E.-S = =y & i 4mr dpo O,y = 'é: 3)

‘H éticaon (3) éxepalel 1ov axdrovBo vduo Tijc Hlextowxijs poijs :

‘H fhextpixi] pof) (®,,) mod nepvaer ard ma imedavea, 1 dnoia nepr-
parier Eva frextpikd goprio, elvar aGvaloyn pé t6 fiextprxd poprio Q,
t6 Omoio mapdyer thv fAektpikiy poi.’

‘H éEicwon (3) avapéipetar of Eva onpeloxd fhextpixd goptio Q. Ie-
viké Speg loyxber yia xabe xhsiotn Emedavera 7 Omoiw mepixdeier Eva
d0poropa Ahextpikdv @optiov 2Q =Q, + Q +Q + -+ + Q..
“Etou Exovpe T yevixi &icwon:

vopog tfic Akextpixiic pofic Do = e

‘H dhxi fjiextpixi] pofj mod mepvaer and pd xhewsti Emepaveia elvan
avaloyn pé 16 Olxd fjhextpixé goptio mod mepukheisr adri | Em-

paveua.
78. Z@aipik6Cc NUKVWTAC

‘0O opaipixdg TukveThg drotedeitar dnd dbo dpdxevipovg opaipikolg
ayayoig A xai B, mod dvtiotoiye Exovv dxtives r xai R (oy. 151) xai fie-
ktpixd goptic +Q xai —Q. ‘O muxvetig
Bpioxetor o106 xevd 1| oTOV dépa.

“Evag opaipikdg dyayos, wob Exel dxtiva
R xai goptio Q, dnuiovpysi yipe tov fjhe-
x1pik6d nedio. Zé andoraon d dnd T ké-
vipo 1ol dywyod té duvapikéd elvar :

» Q A i
UsKu: 5. A U=gm 3 ®

*Av elvme d = R §| d <R, 161€ oi ma-
pandve 800 EEiohoelg divovv Td Svvauixd
6AdxnAnpov Tol opatpixod dywyod. Iy. 151, EZpaupikods mukveric.
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Z16 cpuipikd mukveth otd kévipo tdv 800 ceaipikdv Odnhioudv to
duvapuxo U elvar ioco pé 10 dhyePpikd GBpoiopa tdv duvapikdv :

U=_Knl‘% ‘l*Kn‘.\‘%

1 1
fi U'—“Kna('?'u*i)'Q
R—r

Kﬂi U=K1I1Qﬁ

2

‘0 towtepikog dmhopog A Exet duvapikéd U, adtd mod Siver 1| Eicmon
(2). ‘O EEotepixdg dnhiopog B eival mpooyeiopévog xai émopévag 16 duva-
pik6 tov eivar ioo pé pndév. “EtoL 1 diagopd duvapikod petakd té@v dho
onhiopdv tob mukverdi elvar ion pé U. "H yopnuxoémra C, 1ob mukvari
glvar :

=

“Etol and tfv éEicwon (2) Bpiokovpe 611 7 ywpnriedtnra Tob apaoi-
xob muxvori] elval:

_Q_ 1 R-r & R-r
“=v g k= 1 GTmmer—
! 1 (%0 o€ F/m
xai C, = 8,85 - 10-12 . ._E“__RL R,r c¢ m
B C, o¢ F

79. MepapaTtikhn anodeiEn To0 oToIXEIMBOUC NAEKTPIKOD PopTiou

‘O Millican (1910) wétuye va arodeitet mewaparixd xai va petpfoet 16 otot-
Aerdoeg NAexTpikod Qoprio e pé v EEfic pébodo, mod propolpe va thv éna-
varaPovpe. Metafd 800 dpilovriav petalhxdv thokdv Odndpyet Opoyevég
NAexTpikd medio mov ol Suvapikéc ypoppéc Tov elvar Katok6pveeg Kai 7
£vtacn tov Exet pétpo E = U/L, 8nov U elvar 1 Sragopd dvvapikol petatd
v 0o thakdv kai I ) drdotact toug (oy. 152). Mé yexaopd oynuatifovra
XovTtd of pd tpima tfig mdve mtidxag pikpd otayovidia Aadiod (bypd mob v
£Latpiletar xai propel va mapapeivel otov aépa apxetd ypovo). Katd tov

YnoionoiOrke amo 1o ivotirouto EknaiSeuTikrg MoAmkrg



Irarikés fAexrprouds 191

Yekaopd pepikd otayovidio frextpilovror pé tpipf. ME pid xatdAinin
Siomtpo  Epodiaopévn pé pixpopetpikf kAipoxe wapoxolovBolue TV
xivnon tdv otayovidiov péca

o610 TMhexTpiko medio. "Ag Bew- \Oc/
pfioovpe Eva otayovidio mod g
Eyer palo m Papog B = mg xai ono C:3
HAEKTPLKO Qoptio xat’ aréivtn ——

Tipf) oo pé q. Téte mave otd T o ( \
otoyovidio évepyel EEartiag Tob E j ?
nAextpikod goptiov tov wid 1ij- l /
rextpixry SOvapn, mov Eyer pé-
tpo F =Eq xai elvar xataxo-

von. “Av puBuicovne xatdAAn- Tx. 152. Ixnpatikh nopaotacn tod meiphpo-
e Ui & L tog tob Millican.

Aa tqv tdon U xatopBdvovpe
vé Sratnpeital 16 otayovidio dxivnro. Tote 16 Papog B 100 otayovidiov

xai /| fiexTpixn dOvapun F eiva avrifeteg () Gvaon tod dépa nave o16 oTa-
yovidio Bewpeitar donpavn) xai ioydel 1 ékicwon :
. 10 . m-g-1[
E-q=m-g i —oq=m-g xi q=""rL= O
1 19
“Av eivat yvooti fi pale m tob otayovidiov tote and v éiicwon (1)

oroloyiletar T6 poptio g 10D orayovidiov. ‘O Millican anéd mohrég dxpiPeig
petpioetg xatédnte o1o £Efig yevixd ocvpmépocua :

. Té fhextpixéd goprio (q) TV ctayonidiov hadod elvan navrote dxéparo
ﬁ nollanhaoio £vog croryErhdovg Nhextpikod popriov e, mod kat andivin
. Tpid eivon Too pé 16 fhextpikd poprio tob fhextpoviov 1,6 - 10-1? Ch.

AAekTpikd Qoptio otayovidiov q=1n-e

- 1

otolyel®ddeg flexTpixd goprtio |e|=1,6-10-2Cb

| S— 5 P e ST N P e— P - SN e

‘Yrohoyiopds tiig palag m tod srayovidiov. "Av 16 otayovidio Exet
axtive r, xai Toxvotnte p tote | pale Tov m glvar :

m=%ﬂ:-r‘-p 2

‘0 aépac Exer ovvieheotn Ecatepikiic tpiPfic n xai t6 otayovidio mé-
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provtag péca ooV dépa dmoxtd dprakt) TaRITNTE Vep, TOU Smac Eépovpe
(§ 42), divetar and v &icwon :

Vop = 5 L (0 —po) ®

6mov p, elvor i mukvotnta 1od Gépe. TAv praxi TaxdTnre T petpipe Gg
£Efig : "Otav xatapynfei 6 Ahextpixd medio, 16 otayovidio apyilet vé
TEQTEL, YpIyopa Spig 1| kivion tov yivetur dpoAf yiati 16 ctayovidio
amoxtd TV dpraxif TaxdtnTa v, THV 6moic propodue Va petpiicovpe. Tote
amd v 2Eicwon (3) Ppickovpe v dxtiva r ol otayovidiov xai Emette
ano thv EEicwon (2) Ppickovpe 1 pale m tod crayovidiov.

NMPOBAHMATA

146. O xaBévag dnhiopdg Evog Eninedov mokvord Exel 2pPado S = 10 cm?
xai | drdotaon petakd tdv Vo dnhopudv eivar I = 1 mm. Na Ppebei 1
xopnTKOTTEe 100 Mukverth, Stav dg SindexTpikd Exel oV Gépa, xoi Stav
Eye1 g inhextpixd 16 yuard, 116 6 droio elvar & = 6.

147. Metaf0 tdv dnhiopdv évog Eninedov muxvord drapyel diniextpixd
mod Exel Sinhextpixi otabepn & = 2,5 xai Sinhextpixy dvroxd 5 - 108 V/m.
H dr6otaon petabd tdv dnhopdv elval I =2 mm. 1) ITéon elvar 1 pé-
ot thon mod pmopodue vé Egappdcovpe otév mukverd ; 2) Iéco &p-
Badd S mpémer va Exer 6 xabévag dmhiopde Tob TukveTh Yié vé Exet 6 mukve-
Mg xwpnuixdmta C = 102 pF;

148. "Evog @ullatdg mukvetfg drotekeital and dOo petalxéc Tavisg,
ol xabepid Exer EuPado S = 4 m% Té Sinhextpikd elvar mopagivopévo
xapti mol Exer mayog ! = 0,02 mm xai Sinhextpixf otabepny & = 2,3. 0
TUKVOTg Qoptiletal dmd tdom U = 1000 V. Na Bpebei 1| yopnuxotta C
Tob mukvatd, 1| évépyerd tov E,y xai 7 Evtaon E 10D flektpixod nediov.

149, “Evag puAlotog nukveotig drotedeital ard §0o Aentés tavieg dlov-
piviov mod Exovv mhatog o = 2 cm xoi Gg Sinhextpikd ExEl MOpUPLVE-
névo yapri, mob Exel mayog I = 0,05 mm xai diniextpixf otabeph & = 2.
ITéco pfixog P mpémer va Exouvv oi tarvieg, v Oélovpe va Exel 6 muKvVOTHS
xopnuxoétnte C = 0,01 pF; IMéco goprio 0a Exer adrég 6 mukvetig, bv
£puppdoovpe ¢ adtév i tdon U = 10V ;
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150. “Evag &nimedog muxverig Exst yepnuxémpre C = 1,6 - 100 pF
xai petald 16v Smhicpdv tov Dnapyel Eve Thaxidio dnd yvodi. “Otav pop-
ticovpe TO6V mukverl) dnd téon U = 250 000 V, t6 Sinkextpixd tpométor
xai f| Expdprion tod mukvertii Srepkel éni gpovikd Srdornue t = 0,1 psec.
ITéco elvar 16 goprio tob nuxverii xai Téon elvar katd péoo Spo 7 toyde
nob Eugaviletar oth Sidpxeia Tob Ypévon t;

151. “Evag moxverig Exer yopnrixémre C, = 10 pF, petakd tév dnhi-
opdv Tov bndpyet GEpag xai oToig drdicpoig tov dpapudletar taon U=200V.
1) ITéoo eivan 16 goprio Q, Tob mukvertij xai woon 7 Evépyerd tov Ey;
2) Iepilovpe 16 ydpo mod Dmapyer petald tdv dnhiopdv Tob mukvers pé
napagivy wod Exer Sinkextpuct otabept) ion pé & = 2 xai poprilovps wair
OV Tukveth) ie taog U = 200 V. TTdco sivar thpa 16 goptio Q xai 1 Evép-
vera E 10b moxverdi ; Mloon etvar i petaBorn AQ tob gopriov xai 7 pete-
Bokn AE tijg &vépyerag Tob muxveri ; .

152. "Evog opatpixdg muxvertiis Groteleitar and dbo dpoéxevipovg opai-
pixodg dmhiopods mod Exovv dxtivec R = 12cm xai r = 10cm. 1) Ié-
on eivar i} opnuxdrnra 10 Tukverd ; 2) Tléon yivetm 1) gopnuxdrnre
Tol mukvarf), dtav ) dxtiva R yiver mokt peyddn oxenixa pé tiv dxrivar;

153. Oi émhiopoi évog opaipixod muxverfi Exovv dxtiveg R = 20 cm
xai F = 10 cm xai petakd tédv o dxhiopdv dndpyer Sinkextpixd nod Exer
& = 4.5. 1) ITéon eivar 1} yopnuxémra 1ob muxverd ; 2) Moon xpénst v
elvar 7} véon U xob Ba Epappdcovpe otoév moxverti), yié va Exst 6 muxverthc
poprio Q = 0,2 pCb ; 3) Mbéon sivar 012 1) Evépyeia 10D RUKVETH ;

154. MiG otayove Aadiob Exer Sapstpo 2r = 2 - 10* cmr xat Exst néve
e fAexTpixd @oprio xat’ axdiviy nipl Too pé Q@ = Se. @fkovus va fa-
mpnlei ciopodpevn péoa o6 fHrextpixd wedio mod dmdpyer peveld v
dndropdv Evog muxvertiy, xod 1j petald tovg Grdctacy elvar I = 1 cm. 1) TT6-
on tdon mpénel va Epappdcovps otodg dmAiopois Tob muxverdi; 2) Méco
npénst va petaPfinbel 1 taon, &v 16 goprio Tiig craydves yiver Q, = be ;
Hoxvétnre Aadiod p = 0,9 grlem® g = 9,81 m/sec?. |e| = 1,6 - 10-*Cb-
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LuveyX€C NAEKTPIKO pETHa

80. PudpioTikéCc AVTIOTUOEIC

%
f
i

H
T T T T

Ly. 153, Kipdto avriotdcenv.

A\

R
™ A B
Ix. 154, Pubuonuxn Gvriotaon pé
Spopta.

Eyx. 155. Pubpionikny dvriotaon pé
HoxAo,

81. Pudpiothc Taoewc

Té moAléc MEPITTOCELG elvil Avaykn
v petaBailovpe thv Evtacn (I) Tob ped-
patog mov Sioppier Evav dywyd. Adto
umopei va yiver, v petaPinOel 1 dvri-
otaon (R) 1od xukhdpatos. It adtd 16
okomd ypnoiponolodpe &eidikd Opyava,
mo¥ Odvopaloviar pvbutotixés avriotdoes
kai praivouv otd kOKAope katd oeipd.
“Exovpe didgopovg timovg pubuictixdv
avriotdcenv. To oyfipa 153 deiyver Eva
wifdtio dyriordoswy. "Aguiphviag Opi-
opéva petollkd koppdtia napeppariov-
pe v avtictacn mod BELovpe, m.x. o1
oyxfipe gaivetor 6t adEfoape 1My dvti-
otaon tob kuvkAdpotog katd 30 Q. Etd
oxfjpe 154 gaivetor pid pvlutoria] avel-
otaony pé dpopda xai oto oyfjpe 155 mda
ovbuiotia) dvrioraony pé poyid. Metaxi-
vévToag 16 Spopéa ij 10 poyhod adEdvouvpe
| hatt@voupe TV dvtictaon tod Ku-
KAMDURTOG.

Zrig tixpeg £vog dpoyevols dywyol AB pé otabeph Srotoun) Epupudle-

to1 otabepn tdon U (oy.
156). “O dywyde Exet avri-
otaon R, Swappéeton and
pebpa otabepiic Evtdoeng
I xai loyter f &Eicwon

0 . I= U/R. Té wufjpe AA
- U, N i tol dyayodExetéviictacn
i U J R;. Zbpgava pé 16 vopo

tod Ohm 1) téon otigiixpeg

Ey. 156. Avizafn 1é ) petafodn tiig Taoems. 10D dyoyod AA elval:
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- U
U,=IR, n Unt'i“nx

“Av peraPadiovps v dvtictaom R,, moipvoups Srapopeg Tipse tiig
teosag U,. I adth thv dpyn ompiletar 6 pvluorijc vdesa 1) morerad-
pergo. “H dxpn A 1ob dyeyod ovvdietar pé 16v Eva dxpodéxty fodtopétpon,
gvid & dAhog axpodéktng ol Poktopétpov cuvdistar pé Spopte A, wod
propel va petaxiveitar katd piixog tod dyeayod AB. “Etot, peraxivévreg 1o
Spopta mive otov Gywyd AB, maipvovpe Srdpopeg Tipéc ThoE@v.

82. MéTpnon avrioTdoewv

‘H pétpnon tiic dvniotdosag R Evdg dyayod propst vé yiver eiicola,
dv pé Eva Polrdpstpo petpiioovps THV Tdon nod Egappdletar otig dxpsg
ol dyayol xai pé Eva dprnepoépstpo perpioovps tiv Eviacy I tob peipatog
mo0 Srappier Tov Gywyd. Toéte clppava pé 16 vduo roi Ohm 4} dvrioracn
tob ayeyod eivar R = UJL

MéTpnon avriotdoewg pé 7 yégupa Tol Whealstone. ‘H pé-
Bodoc abti eivar Epappoyl) 1Gv vopav nod ioydouv yid 1a Siaxiadilépeva
pedpate. Mave and Evav kavova, nob Exer piikog 1 m xei sivar BaBuoioym-
pévog ot yrhrootépetpa, sivat teviapévo éva ocdppa AB (ox. 157). ‘H Gyve-
o) Gvtictaon Rx ouvdéetar xatd oepa pé yveorf} pobponxi Gvrictaoy
R. Ilaver 016 obppa propel va petaxiveitar Evag Spopsag A, mod elvar ate-
pempévog otiv dxpn ooppatog EA (pépupa) pé 16 dmoio ovvdéetar Eva yak-
Pavépetpo. Ztig dxpeg tiic haxladboeag drapysr i orabepy Siapopé Sv-
vapkod U, — Ug. Katé pficog tod xdfe xAadov 16 Svvapixéd Eharttdve-
o b UA & Ug. Zt6 E
onueio E 16 duvapuiko Exer
pa Spropévn tipf Ug, 1
onoia elvar Uy > Ug >Us.
Metaxivolipe 16 Spopéa
ndve otd oOppa, domov
vi Bpobpe Eva onpeio A A
tétoro, BoTE V& pi mapa-

|

B

. 4
"

-Oy-

mpodpe droxiion tfic Pe-
Aovng Tob yokPavopstpov.
Tére 1) Yépupa EA 8¢ duap-
oéetas amd pevpa xoi Emo- Zy. 157. Tégupa 100 Wheatstone (ué xop3i).

pévag 1@ onpela E kai A Exovv 74 idio dvvauud, Snhadi sivar Ug = U,.

200 4do u:)o 0
] ]

800 1000 mm ]
— R ——~b'-o-"—R2—b'
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"Av R, xai R, elvar ol dvriotdoelg 1év tunpdtav AA xai AB tob cbppa-
10¢, 10T Exovpe Tig EEiohoELg :

Us—Ug =L -Rx=L R
Ug—Ug =L -R=1L: R,
“Av dwupéoovps katd pédn tig rapundve &bo EEiochdoeig, Ppickouvps :

Rx _ Ry ps R,
KR, f Rx =R R, m
Oi davuiotaoceig R, xai R, tdv 600 tunpiatev AA xai AB 1ol chppatog
elvan avaloyeg pé ta pixn I, xai [, wdv o tunpdtev tob chppatog.
“Qote 1 éEicwon (1) ypagetor :
Re-r.
“Av n.y. elvar R =32 Q, [, = 60 cm xai [y = 40 cm, tote | Gyvoom
avriotaon Rx elvar :
60 cm

Rx=320. 5 — =480

83, Zovdevo xixkAwpa

“Eve xOxlopa dnoteleitar énd yevwvijtpieg xai dvriotdoeig. Eté xob-
xAapa wob deixver t6 oyfjpa 158 drdpyovv 6bo yevvitpieg I kai Iy, wod
owvvdéovtal xar’ avrifleon, xai | EEwteprkn dvtiotaon R. Oi yevvijtpreg Iy
xai Iy Exovv dvticrouya fiextpeyeprixés duvapeig E; xal E; xai Zowtepixég
d@vriotdoeig r, xai ry. Ol brdloinot dyoyol Tol vuxddpatog Exovv dofjpaviy
avriotaon. Ztd onpsic A xai B dndpyovv 800 xdufor Tob xvkidpatog. "Ag
Bempficovpe 61t elvar yvooth | popd tob pedpatog ¢ adtd 16 xixhopa.

Tote otév xopPo A praver Evo pedpo

Ew N gvtaoeng I, mod Sroxladiletor of dbo
= | pedpata I, xai L. E° adt thv mepi-
IT h lI mtwon ioyder & dxdrovlog mpdiTog

= R A xavdvag vot Kirchhoff:
T -T lI It x@0s woépfo tol wvxhdparog
L | 2 ©6 dyePpixéd Ebporopa THV Evra-
HAF—— ooV TV pevpdrev nod @Tavovy
Ezr2 I, otov xopPo xai gsdyovv dnd ad-

Eyx. 158. Edvleto xixhoua. t6v elvan Voo pé pndév.
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‘Emopéva y1d tov xopBo A Eyovpe v éEicwon :

npdtog xavovag Kirchhoff I—-L—L=0 )

T'é v épappdoovpe 16 vopo tob Ohm 616 ovwlero wndwpa Tob TH-
pape, ommplidpacte o6 devrego xavdva tot Kirchhoff mob Sratvmbverat

ag g :

L xabe pepid xixhopa fvég odvletov wokhdpatog t6 dhyehpixd
G0poropa thv flextpeyepikiv Suvapeov siven oo pé to dhyePpixéd
Bporopa Tob yivoptvoy wibe dvnicviceng £ni viv Eviaoy ol pebpatog
wob Swappéer TRV Gvrictoryy Gvrictaoy.

Sebtepog wavévag Kirchhoff E=JIIR

©4d Epappdoovpe TOV Rupanive xavove oo xixhope wod hpaue (o). 158).
ADTO 6 xixhopo yopiletol otd £5fjg H0o pepixd xoxhodpora
o) Té wixdeopo [LARBI, otd dmoio Exovps :

E,=1-r+L-R (3]
$) T6 wixdopo [HATBI, otd dnoio Exovus :
E—E=1.q4L 1 ®
“Eto1 Bpicxovpe S i 16 civbeto xixdopa tod wipayus, icydovv of
tpelg EGicaoeis (1), (2) xai (3).

Topaderype. “"Av oo wuponive xixdope slvar :
E, =48V E =4V =240 =050 xai R=800

tote, 116 v& Bpolpe tig évtdoeig v tp1dV pevpdtev, Tpétel vi Adoovue
16 €Efic cvonuo EEwshoeny :

I=0L+L )
48 = 2414801, ()]
48 —40 = 241+051, 3)

"Amo T Abon tod cvotipatog Bpickovps :
I, =0,5146 A L =2,3327 A I=28473 A

Inpeioon. "Av dév elvar yveot 1| gopd 1dv pevpdrov o16 xixdopa,
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tote Opilovps adbuipeta i) gopd tob xabe peipatog xai dv Advovrag 16
zpofinpa Ppolpe 5n Eve pedpa Exa dpvnmxi npi évidcsag, adtd onpaiver
6m %) popa adrob Tob peipatog efvar vrife pé i) popd wod 10D drodh-
cope adbaipsta.

84. Iuvdeon yevvnrpiav

“Av ovvdicoupe petald tovs modki yevvitpes, oxnpartifovps md ov-
ororyia yevmpruie (pratapia). Oeapolpe 6n Sheg of yevwijrpeg ic ov-
otovgiag elver iieg xai waBema Exer HAexrpeyepnix) Sivapn E xai Zoo-
tepikt) Gvriotaon r. Tig yevwijrpieg propobpe va tig cuvdéooups xatd
Siagopoug TpomouG.

a. Liv3eon YevvnTpIOV KaTa oeipd. Iti) civieon yevwwntpidy xatd
oeipi & dpvrmikag wodog xabe yevwitprag ouvdteTm pé 16 BeTiéd wO6ho THG
fmdpevng yewviiiprag (oy. 159). To Ewetepid xixdepae drovedeitar pévo

@né ma avriotaon R. "Exouvps v
% ik = T
— Oporeg yevwirpies xeai 160 xixiopoe
’_|’_| {‘_i'_| SrappieTar Gro pedpe Evraceag I To-
R € xafe yevwirpra Siver oo xixkepe
A —In— B ioxd P=E .1 Oi v Spoieg yevvij-
Tpreg divouv oT6 kixAepa Gl ioyd
Ix. 159. Tovéeon yevwitpiliv Katd Oetpa. (P.2) im] "5 .
Pao=v-P dpa Pu=v-E-I

‘H oyéon mod Ppixape pavepdver mr 7 ovoroigie @y yevviITUdY
Exer dduaj fjdexvoeyeprin dovapn (Eqa) Ton pé 16 Gporope tdv HAextpe-
yepuxdv Suvapeov dv yevwnrprdv tiig ovotoigiag, SnAadh slven :

fAextpeyeprixn Sdvapn ovororyiag Ea=vVv-E
‘H 6lixn Ecarepixy} dvriotacy (ro,) tfic ovotoiyiag elvar :
Toa =V-T
‘Emopévag ) 6hixn évrictaon (Roy) tob xukAdpatog elvan :
Ra=R+rn f Ra=R+v.-r
Zopgova pé 16 vépo tob Ohm ioyder 1) 2icawon

Eox .
Ea=1-R a =_ el
o ok pa I i Kai I e e (1)
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6. MapdAAnAn olvdeon yevvnTpi@v. Ity nupadinin covéeon yev-
vnTpLdv cuvdtovtar Shot of Betikoi nérot xai drotedoliv 16 Betikd moHAo
tfi¢ ovotolyiag kai Ghot ol dpvnrikoi

nmolot mo¥ Gmotelolv T6V dpvnTikd +’
noho e (oy. 160). T6 EEmtepixd KO-
kAopa droteheitar povo &no ud avri-
otaon R, mob Biappéetar Gnd pedpa A
évtaceng I KaBemda and tig Spoteg +
yevviTpieg Stappéetal nd pedpa dvra-
oewg I/v xai diver o16 xixhopa ioyd
P=E-%.'Apa0{v6u.owg1awﬁ- 11 +
tpieg Sivovy 016 kikAmpa dhkh ioyd
(Poi.) 'l'(!"ﬂ H-é : R
NANAAAAAANAANANA
P =wilB o) Pa=8E-1 1. 160. Tapdnhn civs
H oyéon nob Ppixape, puvepd- ’

vel 811 | cuoToyio TAV yevwntpLdv Exel dAua] fHlextpeyeptun] Sovaun (Eon)
ion pé iy fkextpeyeprixs) divaun (E) tiic b yevwizpuog, Snhadi elvor :

fAexTpeyepuky Sdvapn ovotoigiog Eg = E

Oi v éowtepixéc GvTioTAoELS TAV YEVVITPLY cuvdéoviar mapddiniu
xoi Emopéveg eivan :

Eoatepixi] dvtictaon cvotoyiag 1o = rfv
‘H oMk dvriotacn 1ol kukldpatog elval :
Ro—R4tra § R=R+%

Zoppava pé t6 vépo tob Ohm ioydel 1 éEicwon :

B T R e =%’: xl 1="_"R‘—f_r @

Hopaderypa. “Exovpe v = 10 Spoieg yevvijtpieg, mod wobepd Exet
E=2Vxair=0,1 Q. Té éEntepikd xoxhopa Exel dvrictacn R = 9 Q.

“Av ol yevvijtpieg ouvbeBolv xard oed, Tote | Evraon tob pedpatog
elvan :
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i 3 Rinnn 10.2V
T R+v-R 984 (10-0,1 Q)

“Av ol yevwiyrpieg oovdeloliv mapdiinle, Tote 1) Evraotn tob pedpatog
slivanr :

I xai I=2A

v-E 10.2V

= Ry oD roin

Kai I=022 A

Adtd 16 mapaderypa Seiyver 6m 1) obvdeon xotd oepd coppépet, Stav
7 éEmteprt} Gvriotaon R eiver mold peydhn oxstixé pé thv Lootepiki)
Gvtiotaon r tfig wabe yevviitpos. Ity dvriletn nepirtwon cupgéper 1
napdiinin covdeon.

¥- MikTr} oivdean yevvnrpiav. "Exovpe N Spoteg yevvijrpieg xai pé

adtée oynuarilovpe p épadec. Kale opada drorekeitar dnd v yevvirpieg
ol cuvdtovtar xard oetpd xai oi p dpadeg cuvdéoviar tapddinia (oy. 161).

Tore wafe opdada Exer:
fkextpeyeprixt} Sovopn vE Eowrepixiy dvriotaon vr
‘H ovotorgia Exst:
fkextpeyeprici) Sovapn Ey = vE towtepixf] dvriotaon vr/p

‘H dlxfy dvtioraony tol xokkdpetog slivar :
vr
R.L-—R'FT
“Apa 7} Eviacoy Tob pedpatog etvar
I'-'E“— v-E
~ Ra P
N-E
wh | =R @

yoti elvar N = v - p. Znijv éEicoon
(3) 6 apBuntic sivar otabepds xai &
REPOVOPROTNG Gmotereitar Gnd Tovg
dbo mpoobetéovg p - R xai v - r, 7od
Zy. 161. Muwti} ocbvéeon yevwnprpidy. 10 Yivopevo tovg sivar otabepd xai

2 L
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ico pé N - R - r = otal. "H &vraon I 100 pedpatog 0a Exer v1f péyiory du-
vati T, Stav 6 mapovopaostic AdBer i) puepdTepn duvath . Adtd
ouvpaivel, Srav ol §bo npoobetéor elvar ioot, dnhudfn Svav sivar :

L-R=v-r dpa R=‘% @

‘H &Eiocwon (4) deiyver Gt ©6 pedpa 04 Exer o péywotn Tpf, Stav
7 éowtepun] dvrioraoy (vrfp) tiic cvortouyiog elvar Tom pué wijy Ebwrepuc)
avrigraon (R).

Mopadarypa. "Eyovpe N = 10 Spoieg yewwiopreg wol waBeud Exet
E=2Vxair =06 Q °H éortepun dvricracn eivar R = 0,8 Q. ©¢-
Aovpe 10 pedpa va Exel N peywoty Evoacy. Téte Exouvpe tig EEwchoelg

# =12 Kol 0.8=0’6—V

“Otav Moovpe adtd w6 chothpa vdv EEichceny, Bpicxovps v = 4 wai
p = 3. "Qovempéner v oyppaticovye 3 duadeg, wob wabaud 06 Gmovehsi-
tal Grd 4 yevviopleg ouvdedpeves xatd oelpd.

85. 'Anodékrec

"Eyovpe 16 xikiopa nob deixver o6 ayfjpa 162. “H yevwitpra diver a1o
KOKAOpa 7dextowr] évéppera. 10 ApRTHpO mUpaKT@cen; kol mive oty
dvrioctaon R 1| fjkexopixn) évépyera mob Lodelerat, pevacpéncral dnowher-
okl oé Oegudrnra. Mid térota cuokevt) Aépe S1u dnovehel vexpr) avtioTaoy).
Et6 poArapetpo 1 otov fjhextpo-
xwvntipa éva pépoc tiig fke-
Kkrpixiic Evépyerag mod Eodevetar,
uetatpénetal naviote of Oegud-
mra EGaitiog tol @Qaivopévov
Joule xaf 16 dndohowmo pépog 1fig
filektpikfic &vépysiag mol Eo-
debeTol peTaspENETAL OF YrpLxi]
&véoyera (610 Poltdpetpo) kai oé
pnyavexr] évéoyeta (oTOV KIvnTi-
pa). Abtég oi ovokevég, orig
Omoieg 1) Nhektpikn EvEpyela pe-

tatpénetal of GALN popen Evép- Zx. 162, "H yevvitpia diver o160 xOkimpa
yewug, drapopetiki amnd T1 Oep- Evépyela.
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potta, dvopdbovrar dnodéxrec. “Etor m.y. 6 dvepiotipag elvar dmodékrng,
o0 pig diver dpédiun unyavie] évépyea. Tlawpapatixéd Ppickovpe Eti :

Li Evav arnodéxtn 0 Hhextpici) ioyig (P') nod peratpénetan of dopélipn

popeiy Evépyaag, Extog and Oeppotnra, sivan avakoyn pé tiv Eviacy (1)
toD pebpatog mod nepvast and 16V amodikTn.

foybe amodéxtn | 1))

‘O ovvisheotic E' eivar péyebog yapaxtnpionxéd tob dmodéktn kai
ovopdletar érinlextoeyeoron; dbvaun Tob anodéxtn. *Anéd thv éEicwon (1)
npokonter & £Efig Spromds:

‘Avinlextpeyepriki) Sovapn (E) anodéxty dvopdleran 16 otabepd my-

Aixe i fhextpiiic iogbog (P7) nod peratpénctan of dpélapn ivipyaia

(Ewtég and Oeppétnra), Sid tilg Eviaoemg (1) Tob peipatog mob nepvas

ané 1ov drnodiktn.

- P ot W
a,""""m"""”“‘" ¥~ % I oA @)
Sovemn i E ot WAHV

Tlepetnpolipe drr povdda dviniextoeyeprixijc dvvdusws elvar 16 1 Volt
(1V), 6neag. xai y1éd v Hhextpeyeprixi) dovapn yevvirprac.

'Ané vy éEicwon (2) npoxinter 611 1) dvimiextpeyepmixh Sovapn (E')
anodéxtn txgpaler Thv deéhipn ioyd (P) mod diver 6 Grodéxtng y1d xabe 1
Ampére 1ijg viaoemg Tob pebpatog mob nEpVaEl dRd TOV dmodéxTn. “Av WY,
Evag Nisktpexivitipas Exer Gvrniextpeysprikt ddvapn E' = 100 V, tée
1@ x60e 1 Ampeére tfic évtdoswg Tol pedpatog mod mepvael Amd OV Kivi-
mpe, abdrog diver délipn pnyavikn loyd Ton pé 100 W, dnradn 100 W/A,

86. KAe1o70 xUxAwpa pé yevvnTpia xai anodéxTn

Z¢ Eva xdelotd xixhopa (ox. 163) cvvdéovtar xatd ceipd yewmitoua,
mov Exer fAsxtpeyeptiky] Stvepn E xai iowtepikh dveiotaon r, pié wre-
ower) arriovaen R xai Evag dnodéxrrc, my. xivntipag mob Exel dvrnhektpe-
yeprixt) bvepn E’ xai éowtepikn} dvriotaon r'. Té kixiopa Exet 6 x| dvei-
otaon Rex = R 4+ 1 4+ 1’ xai Swppéetor dnd pebpa édvracseg I Tots
N yevvitpla diver atd xvxdopa fhextpikh loxd P = E - L. ‘O xivntipog
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Tavtdypove wive ot Oheg tig Gvti-

atdoelg 100 KUKAMOPATOS dyvanticoetal

fepudryra MO0 ExEL ioYD

Pgepp = 12 Ran. Zopgpava pé thv apri

tiig Srampiioeng i Evépyerng elvar:
P=P + Py #i

EAwE 1400,

:

Ano thv tedevtaic éEicmon Bpi- K
oxovpie TOV EEfig yevid vopo Tob xAet 5y 163. Kietord xiwhama ué drobéen
otol xuxAduaros (vnmipa K).

YEVIKOG VOMOG E—FE 4+1.R, [E‘i Xé N
AetoTol i - S
kAeloTol KUKAGUETOG R ok Q
‘

'ANOBEKTNG O THAMA Ku- E r
kAwparog. Metatd dvo onpeiov M M R N
xai N évog kuxhapatog (oy. 164) dmap- v | g '
Y&l Evog Gmodéktng, w.y. KwnTipag, ! I i Fe, :
ol Eyel Gviniextpeyepriky] dOvaun ] ; ‘i ':
E' xai 2ootepikn dvrictacn r'. Me- : “Uax :
rakh tév onpeiev M xai N drdpyet emeel Tyl L

tdon U xai 16 pedpa Exer Evraon L
Tote 1| 6Mkn Gvriotaon Tol KvKAG-
patog elvar Rop = R + r. Z16 tpfipa

Ey. 164. "Anobéxmc (K) ot mpufipa
KUKAOUOTOG.

MN o kukAdpatog to pedpa diver ioyd P = U - L "0 xuvntipag piig divet
unyaviy] oy P = E' - 1 xai tavtdypove mave otig dvtiotacelg ol Ku-
xAMbpatoc MN arvanricoetar Oeoudryra mold Exst ioxd Pogpu = I? - Roa.
Topgeve pé v dpyn tiig Satnphoeng tiig évépyelag elvat :

PP 4 Piy o HAI=E -1+ R  feu

anodéxtng of
Tufjpe KukAbdpatog

U=E +I:-Ra
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‘H téom otodg moéhovg tob dmodéxtn sivar :

Iapadevypa. 16 tpfjpe kvkhdpatog mod deixver 16 oxijpa 164 elvar
U=220V,E =150V, R=8Q«kair =2 Q. Té petpa Exel Evracn :

_U—F _(220—150)V

b e = a+9n

=7A

‘H fiextprxh ioygig mod Eodetetor elvar :
P=U-I=220V-7A=1540W
‘H pnyavikn toydc mod pig diver 6 xivitipag sivar :
P=E -I=15V.7 A=1050 W
‘H t@on otodg ndlovg tod xivntipa elvar :
Uiros =E +1.-r =150V +(7TA.-2Q) =164V

‘O ovvisheotfig Grodooewg tiig Eykutactdoseg eivar :

_ Ggélpun ioyic _E_E'-I_E_ 150V_068
M= Samavépsvn ioxoc P U.1_ U 220V _ >

“Qote 16 689 tiig Nhextpikiic loybog petatpérnoviar o deéhiun pn-
xovixf ioygd xai ta 329 petatpémovrar oé Oeppdtnre mave of Bheg Tig
avTioTdoelc.

NMPOBAHMATA

155. Téooepig dvniotdoeig R, Ry, R, kai x Exouv 16 1610 pfikog xai cuv-
Séovtar Etol, dote va oyxnpatiletar 6 pouPoc ABTA, otév dmofo elvar
AB = R, BI' = Ry, 'A = R, xai AA = x. Mi& yevwitpia Statnpei petakd
0V kopuedv A xei I tob pépfov otabeph Sragopd Suvapixod Uy — Up=
= 4V. To pelpe @raver otiv kopupn A 10l pouPov kai gevyel and v
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xopugi) I'. Mé Eva NAextpopetpo H petpipe ™ Sragopd Svvapixob perakd
tdv onueiov B xai A, gopic Spwg 16 Spyavo va drappéetal and petpa. "Av
glvar R; = R, = 10 Q xoi R = 20 Q, 16 miextpopetpo deixver undév.
1) ITéon eivar 1) avtictaon x ; 2) Na BpeBet 1) i1 dvriotacn 1ol cvoti-
HoTog TdV TECCAPOV GVTIGTACEWV.

156. Avo yevviitpieg I xai Iy Exovv dvtiotoiga MAektpeyeptikn 80-
vapn E; = 1,2 V xai E;, = 2 V kxai Eowtepikn avtictaon r; = 0,5 Q xai
ry = 0,1 Q. Oi 300 yevvijtpieg cuvdioviar mapalinia kai W oxnpatlo-
pevn ovototyio ovvdéetar pé EEwtepikn avriotaon R = 5 Q. IMéon sivar
1| Evtaon 1ol pedpatog mov drappéel TV avrtictaon R ;

157. “Evao xbkAopa Exet dvtiotaon R =5 Q kai B6hovpe va drappéetar
ard pebpo mov va Exer péyiotn éviacn I = 8 A. ©a ygpnoiponorfjcovpe
cuotolyia cvocowpevtdv, mob 6 kubévag Exer HEA E = 2 V xai éoantepikn
avtiotaon r = 0,5 Q. Tlécovug ovoowpevtés yperalopacte kai mdg Ba Tolg
GUVOECOVpE |

158. Avo yevvntpieg I'; xai I'y cuvééovtal kath oeipd, Egovv thyv ida
fAextpeyeptikn dovaun E = 6V, dlha icwtepikn dvriotaon 7 I Exer
=2 Q,&vd A Ty Eery, = 3 Q. Té éEotepikd xixAiopae Exer dvriotaon
R = 15 Q. 1) IIéon eivar 1) Eviaon Tod pedpatog mod diappéet 16 KiKAOUR
kai moon elvar 1 Siapopd dvvapikot petalld tdv 0o moLwV 1ij¢ cvoTolyias ;
2) IToon mpéner va eivar 1 éEwtepikn avtictacn R, Gote 1) diagopd dvva-
pikol petakd tdv nohov g yevvitprag Iy va elvar Ton pé pndév ;

159, “Ejouvpe v cuccwpevtéc mob & kabévag Exel iexTpeyeptiki) 60-
vapn E xai dowtepikn dvrictacn r. "Otav ovvdicovpe 100G CUCTOPEVTEG
K0Ta oeLpa, 16 pedpa Exer Eviaon I; évd, Stav Tolg cvvdécovpe mapdiinia,
16 pepa Exet Evraon L. ‘H éEwtepikn avtictaon R elvar 1 dia xai otig
dvo mepintcelg. 1) IMola cuvBAxkn elvar drapaitnn, yid va elvar 1 Evraon
10l pedpatog 18 kai otig 00 mepintdoeig; 2) "Avelvit E=2V, r=0,2Q,
v =11 xai R = 0,2 Q, noéon eivar 7 Eviacn 1ol pedpateg of kabepid and
Tig TAPANAVE TEPLNTAOCELG ;

160. Muid yevviitpra Exel fiektpeyeptikn dovaun E = 220V, Eowtepiem
dvtiotaon r = 2 Q xai ovvdéetar xatd celpd pé Evav xivnripe. “Otav 6
Kimthpag 86 otpépetar, f| Tdon otolc molovg tfig yevvitprag elvar Uy =
=170 V, &vd Stav 6 xivntipag otpégetal 1| Tdomn otolg TOAOVG Tfig YEV-
vitprag elvar U, = 200V. 1) TIoon elvar ) Eowtepix @vtiotaon r', 1 dvin-
Aextpeyeprik] SOvapn E xai | loydg P tod xivntfipa ; 2) Toom slvar
anddoon T EYKUTUCTACENG ;
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161. “Eva xleiord xixhopo droteleital : a) and yevvitpla mob Exet
frextpeyeptixt dSovaun E = 80 V xai Ecwtepixn dvrictaon r =1 Q- B) and
£Emtepixt] dvrioctaon R = 4 Q xai y) énd xivntipe. "Otav 6 xivntipag 8¢
otpépetal, t6 pedpa Exel Evtaon I; = 8 A, évd, Stav 6 xivntipag oTpépetar,
6 pebpa Exer Evtaon L, = 2 A. 1) ITéon elvar 1i éoatepixki] dvtictaon 1,
1 dviniextpeyeprixt dovapn E’ xai 1] ioyds tob xivntipa ; 2) Iléon elvar
1 Tomn otolg moOAovg Tiig YevviTprag kai oTovg ToAovug Tob KivnTipa ;

162. "Evog dvepiotipag Aeitovpyel pé taom U= 220 V, Exel éowte-
pixf @vrictaon r = 60 Q xai Siappéetar dnd pedpa évidceng I = 2 A.
1) TI6on elvar 1| aviniextpeyeptixy dOvapn E’ xai 1| ioyxis P’ tol dveur-
otipa ; 2) Ioon loyd diver 16 pedpa otoév dvepotipa xai noéon and adh
v loyd yivetor Beppomra ;

163. “Evac xivntipag Asitovpyel pé taon U = 220V, Siappéetor and
pebpa évtaceag I = 10 A xai Exet arodoon 90 Y. TIoon eivar | Eowtepixm
avrictaon r’, ] dvinhextpeyeptikn dovaun E’ xai 1 ioyic P’ tob xivntipa ;

164. Muid yevvitpro Exet fihextpeyeptikn dOvaun E = 180 V kai éocon-
tepikf avtictaon r = 1 Q. To &Emtepikd kixhope droteleitar and ddo
xAadoug A xai B. 'O xhdadog A damoteleitar and pid dvrictacn R =20 Q
xai 6 xAddog B drotedeital anod Evav xivnTipa mol Exel AVINAEKTPEYEPTIKT]
Sovaun E’, Ecotepikt] dvrictaon r' = 2 Q xai Sieppéstat and pelpa évia-
oceag Iz = 20 A. 1) TIoon elvar 7| Evtaon I, ToD pedpatog otov kAado A xai
noon elvar f| dragopd duvapikod otolg méhovg tiig yevvitprag ; 2) Tloon
elvar 1) dviniextpeyepticn SOvapn E’ xai 1} ioydg P’ 1ol xivntipa ; 3) "Otav
6 xuvntipag diver v naparndva ioxd P, otpépetar pé ovyvotnta v = 30
Hz. IT6on elvar 7| porfy M oD {evyoug, mod dnuiovpyel 6 xivntipog ;

165. Avo yevviitpieg I'; xai 'y Exovv v (81a fAextpeyeptikn dvvaun
E xai éontepixés avriotdoelg r; = 1 Q xai ry = 2 Q. Oi yevviTpieg ovv-
Séovral xatd oeipd xoi 1| EEwtepikn dvrictaon elvar x. Iloon mpémer va
elvar ] dvriotaon x, Gote 1| &vépyera, mov diver oo EEatepixd kixAopa 1
cvotolyia, va eivar | péyiotn ;
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87. Kivnon nAexTpoviou péca o¢ dpoyevéc payvnTiko nedio

“Evag e000ypappog dywyog diappéstar dnd petpa évidoeng I, Bpioketar
péoa of dpoyeveg payvnTikd medio mol 1 payvnTikn Erayeyn Tov Exst pétpo
Bxai 6 dyoyos oxnperilst yovie @ pé T I
SievBuvon tdv Svvapkdv ypappdv. Tote
cippove pé 76 vduo tod Laplace of xabe =
otoryerddeg Tpfipa Al 1ol dyoyod dvantioc- _T

ostat Nlextoouayyntig dvaun _I::, 7 omoia B

tpappdletar oty péon tol ebBOYpappov
tpfpatog Al, elvar xdfern o1 Enimedo mob

!
.

bpiletar Gnd 16V dyoyd kai ) Siedbovon

@V Suvamk®V ypaupdv (oy. 165), Exst popd F

mo¥ xabopiletar Gnd TOV xavova 1@V TM@Y Iy, 165. “H fkexpopoyvnrich
Saytohev xai pérgo (F) mod diverar dmd Sovapn F (@ = 90°).
v éEicwon :

vopog 100 Laplace F=Al-1-B-np e

“Av & dyoyoc slvar xadetog otig dvvapixés ypappé Tob payvnnikod ne-
dtov (p = 907), 1618 T HAekTpopayynTikh Soveun Exst t pénotny npH mg:

F=Al-1-B

a. "HAexTpopayvnmikr Suvapn
navw o€ KIVOUPEVO RAAEKTPOVIO.
"Eva fAextpovio xiveitar pé taybtnre
v péoa of Opoyevés payvinikd wedio
wob 1 paywnrixi énayeyh Tov Exer pé-
tpo B. T6 fAextpovio xiveital xabeta
otig duvapixés ypappss Tob payviTI-
xob nediov. 16 oyfjpa 166 oi dvvap-
xéc ypappés tod payvnuixod xediov
elvar xafeteg 016 Exinedo 1o oyfpa-
to¢ xai Exovv popd and nicw wpds 1d
Eunpodg. T xivodusvo fiiektpdvio ico-

[

Al ot m, I cE A
Bot T, Foé N

OB
Lo ”
% it
£ extpovio

Ix. 166. 16 flextpovio Evepyel
i dovaun F.
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Suvapei ué sjlextomd pedpa, nod Exet ovpatiki popd dvrifetn pé i goph
Tfig xwvfoemg Tob TjAextpoviov. X’ adti) tNv mepintoon péoa dnd Evav
Gymyo6, mob Exer pijkog I mepvaet filextpixd goptio q = e (xat’ dndivtn
Tipn) xoi 1 Evioon tod pedpatog, wob drappéet adtdv OV dywyo elvar :

=3 § 1=+ 0

Té fjkextpovio ot Sidpxera ol ypdvou t Satpéyer Sudonua :

f=0.t 2
"Av wolianlaciioovpe xatd pEly tig EEvodoeig (1) xai (2), Bpioxovps :
l.-I=¢-0 3)

Mﬁtévﬁw@laﬂmﬁmméﬂeﬁpoﬂmhﬂé,soﬁﬁzet
ufixog I, xai Srappéertal éwd pedua évrdoeag I, Gvantdooetal flextogouayvy-

vuerj Sévapn F wob Exer pétpo F (oo pé :

F=e-v-B )

¢ of Cb, v ot mfsec
Bot T, Fot N

“H duebfovon tiic Sovipieac F elvar kaBetn orig S1evdbvoeis whv avooud-
eV v xai E. dnhadn PBpioxetar mave oo Exinedo tol oyfuatog. “H popd
<fic &Mim;ag_l:“ npocBiopiletal dnd ToV Eumeipixd xavove t@v tpidv So-
% TOAmV. "Ax6 T4 mopandve covayetal t6 dxdérouvdo yevikd coprépacua |

ave of Eva {LexTpovio (— e), xob Kiveitar pé tayirnta v péoa of dpo-

TevEG payvyrikd wedio pé payvnny ixeyeri E, avantdooeTol fhe-

xtpopayvruciy Sovapn F, 4 émoia xav' dmolven i) Exer pévpo :

fhextpopayvnrikn dbvaun

ot xivobuevo fAEKTpOVIO F=e-v.B-nuo (3)

6mov ¢ elvar 1| yovia wod oynuariter f| tpoyid tod fAextpoviov pé 1 Sied-
Buvon tév Suvapukdv ypapudv tob nediov. “Av elvar ¢ = 90°, 16 fhexTpo-
vio kiveiton kabeta otig duvapikés ypaupéc (8ic. 4).

Iepaderypa. “Eve fidextpovio kiveltar pé taydtnte v = 100 km/sec péoa
ot Gpoyevég poyvntikd medio, mol | poyvnukn Emoyoyn tov Exet pétpo
= 1,25 T. T6 fdextpovio xiveltar kGBeta otig Suvapixés ypappés tol
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payvnrixod nediov xoi téte dvanticoetol ndve otd fhextpdvio filextpo-
payvnTikf Sovapn mod Exer pétpo :

F=¢-v-B=16-10"°Cb-10°m/sec - 1,25 T

xai F=2-104N

6. "H kivnon Tol AAekTpoviou péoa oTO OPOYEVEG HaYVNTIKO NE-
Bio. "Eva fjhextpévio, kivodpevo pé taxbtnra :)t pumalver péoa of duoyevéc
payynried medio, moh Exel poyvnuixkn €nayoyn B. “Av 1| tayitnTa v tob
filextpoviov elvarl mapdAAnin pé tf payvntikn énayoyn B o0 nediov, T0TE
o160 fhexTpodvio Bév dvanticoetal fAextpopayvnTikn Svvapn (yati elvar
¢ =0° i ¢ = 180°, dpa nu ¢ = 0).

TTold &vBiapépovoa elval | repintwon wod 1 taydtnta » tob fAekTpo-
viov elvar xdfern ot poyvinuxi énayoym B tol mediov (@ =90°). Tore,
ol ©6 Hhextpovio urel péca od payvnrko nebio, duéong dvanticoeral

—

nave oto fAextpdvio 1) Hiextpopaywtix] ddvaurn F, mod Exer pérpo :
F=e-0-B (W)

‘H taybtnre :uéval mavrote mavew ot1o érimedo IT, mol eivar xabeto
otig Suvaukés ypapués tob nediov, émopévag elval xabeto xai oth poyvn-
iKY énayoyn B (oy. 167). Toppova ué 16 vopo ol Laplace 1 flhextpopa-

yvnTikn SOvaun F elvar mavrote xafetn
o106 &ninedo mol Opilovv ol SievBivoeig @Y

‘opoyeveig medio

r = ’ = - ” = r
avvopdtaov B xai v. "Apa 1 d0vaun F Ppi-
OKETOL Maviote mhve o10 éminedo IT xai
elvar mdvrote wdfern ovd dwoua THC Tayy-

mmg:).: AbT] Spog elvar 1 amepaitnin
ocuvlixkn yid v OpeAn xukAikn kivnon
Mol onueiov. "Qote 1 TjAsKTpOpAYVY-

TiKn dOvaun Févspysi Tave otd NAeKTpO-
V10 O¢ xevTpoudhos ddvaun xal avayxalel 16
flAekTpdvio vi Staypdyer péoca otd payvi-
Tik6 medlo pib xvxdiaj Tooyid pé Gktiva r. . 167. ‘H ovaun F vepyel
‘Enopévag ioyber 1 &Eicwon : @ kevipopdrog SOvapun.
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m - v?
i ®)

Smov m glvar f péte tob fAextpoviov. "EEicdvoviag ta Sevtepa pékn 1dv
éEwomoesov (7) xai (8) Exovps :

m of kgr, v of m/sec

. p? :
ml_n=e-u-B Gpa r=m.u ectCb, Bot T ©)
r ot m

Zovhbog 7 iEicwmon (9) ypagetar Etot :

dxtiva xukAikfic B v o
TpoyLis fAexTpoviou e (e/m) - B s

Smov 16 mnAixo e/m dvopdletror eidixd pogrio Tob TAsKTpoviov Kai pe-
tpiétar of Cbfkgr.
'A%é 16 mapandve cvvdyovrar 1¢ £Efjig cupnepdopata :

I. "Ozav Eva fiextpévieo xiveitam pé tayitnre v péoa of dpoyevig pa-
yvntikbd nedio, xabeta otig Suvapmkic ypappis tob nediov, téte W) fhe-
KTpOpayviTiki} dovapn nod dventicestm ndve otd flextpovio Evepyel
¢ otalepi) xevipopdlog Sovapn xai 16 fhsxipovio Sixypige: péioa o1d
redio woxlaxh) Tpoyud.

IL "H éxrive (r) tfic xvxlixfic tpoyudc siven dvaloyn pé tiv taydra
(v) Tob flextpoviov kai dviiotpdépmg Gvaloyn pi o cidixé poprio (e/m)
Tod fjhextpoviov xai ti payvnxi inayeri (B) rod payvnruked nsdiov.
III. Katéa tiv xvkhixf) xiviion 1ol fjlextpoviov péoe otd peyvinxd
nedio 16 pétpo tijg Taydrnrag (v) tod Hiextpoviov Swatnpeitan otabepd
xai émopivexs 1) Kivnnikh évépyeia tob flextpoviev 8¢ peraPadicton.

Iapaderypa. “Eva fiextpévio mov xiveitar pé taypvmra v = 6 - 104
km/sec pmaivel péoa of dpoyevég payvmmixd nedio xabeta otig duvapikéc
ypappés tol nediov. ‘H payvnnikf émayeyn tob peyvntikod nediov eivar
B = 15.10-* T. T6 fAextpévio Exer pala m = 9 - 1072 kgr xai émopéveg
10 eldi1x6 poptio Tob HAextpoviov eivanr e/m = 1,7 - 10* Cbjkgr. T Hie-
KTpovio Siaypagpel péoca o160 peyvnmikd medio xvxhixh Tpoyrd, mod Exst
axtiva :

v 6 - 107 m/sec

= @Em) B 17 105Coher - 15 105 0B m

fi P=237n

r
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¥- Twwviaxh TayirnTa kai nepiodog TAG KUKMKAG KIVACEWS TOD
fhexTpoviou. Méoe oté poyvnukd wedio 16 fikextpovio Extehel duads
wordixr] xivman pé arabepr yovaxy taydrnre o xoi neglodo T xai ioydovy
ol ¢Elodoeig :

®=vfr xoi o =2=x/T

*Ano v éEicwon o = vfr xai v éicnon (10) Bpiokovpe :

2n

]
o= —
m

Ot &Ewoacerg (11) xai (12) gavepdvouv St :

‘H yownoxf taxityra (o) xai 1| nepiodog (T) il xvxhaxijs xvijoeag
700 fjlextpoviov péca otd dpoyevig payvynikd nedio elvan dvebaprnreg
ané thv axrtiva (r) tiis tpoyic xai axd tiv tayityra (v) ol flextpo-
viov.

3. Kivnon gopTiopévou owpaTidiou péoa o€ dpoyeveg payvnTikd
nedio. Oi napandve cvhloyiopol yid thv kivion filextpoviov péoa oé dpo-
yevéc payvnrikd nedio loydovy Oyt povo yid t6 fhextpovio, GALE yui xdfe
owuatibio mov Eye Hiextpind poptio q xoi xiveitar pé mxt’)mm._s; xdfetra
otig duvepikég ypappés tob nediov. Té cwparidio Exer pale m xoi Emopé-
vag 74 elbixd goptio Tov elvar g/m. “Etol oi EEiohoeig mov Pprikaue mopa-
nave Y1 16 fhextpovio ioydouv yid kabe popriouévo copatidio (Nrextpd-
Vvio, TpmTovio, Seutepdvio k.a.) pé v EEfig yevikGtepn popon :

fAextpopayvnTikn ddvaun F=q-u-B (13)
v

dxtive xvxhixig tpoyid r= ———— 14

fig tpoxLdg @m) B (14)

yaviakf tayxdtnra @ = (q/m)- B (15)

‘H xivnon évég gopricuivoy copandiov péon of dpoyevig payvntixd
nedio Exet peydhn épappoyn otiv Mupyvixy Guoixi, yrati dnd 16 oroiyeia
i xwxhixiig kivijoeag tposdiopilovpe T YapaxTPLOTIKG peyébn m, q, v
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évog copatidiov. "Eniong Exer peyadn doappoyn otoU¢ xuxdixotc Emta-
xvveés, pé tobg dmoiovg dnpiovpyotpe PATpate Yid v Boppapdilovpe Tode
dtopikovg mupiiveg.

88. MpotAeuon TV payvnTik@V nediov

“Orav Evag dyaydg (s080ypappog i kukhikdc) Swappéetar dnd NAekTpikd
pelpa, tote YOpw and ToV dywyd Snpiovpyeitar mavrtote paymTixd nedio.
ADT6 16 paivdpevo elvar yevikd kai Emopévac propolpe vé Sraturdoovpe
6 £Efic yeviko ovumépacpa :

“Ola ta poyvnukg nedio dpeilovian of fhekTpikd pedpata, dniadn
ot xivobpsva fhektpika gopria.

a. IToixeiwdn payvnrikd dinoka péoa otd aropo. “Eva kukhikd
pelpa drotedel payvnrind dimodo mob Exer payryrin gomsj, dmwc xai Evag

ebB0Ypappog payvitng. To dvvopa ﬁ*"cﬁg payvntixfic poniig elvar kabeto
016 éminedo 1ob xUkAov 616 Kévipo Tov

N /S o (oy. 168). Zt6 dropo Hdpoydvov 1 mept-

\ M Qopé tol fAexkTpoviov YOpe Gnd TV Mu-

L pive icodvvapsl pé xukhixéd pedpa kai

S M * Emopévag SnpLovpyet Eva orotyeiides pa-

yyiixd dimodo mob Exel dpiopévn payvn-

Zx. 168. Mayvnuxh porfi payvim Tikn pomty. Méca of kabe dropo T4 fe-

kai xvkhkol pedpatos. . . PR

KTpdvia Srayphgouvy kAeloTég TpOYLEg YU-

po Grd Tov mupfive. Adt N kivnon dnpiovpysi péoa ot dtopo oroc-
zeuddn paywrind dimoda. “Qore :

‘H neprpopd tév fihextpovioy yopo and tov nupfva tob dtopov dnpiovp-
Yel péoa ot6 dropo oroiel®dn payvnTikd Simola.

‘H payvnuki ponij £vog dtépov elvan 1 cuvietapévn @V payvnukdy
pordv mob avristoryobv otig Kivijoeig TOV fAektpoviov Tov ptoa otd
dtopo.

6. "H €pgavion payvnrik@v néAwy. Zé Eva colnvoeidéc, mob Sap-
péetal and pebpa, kGbe onsipa Tov drotedei Eva payvnTikd dimodo, mob Exst
Opropévn payvnukn pont, xabetn otéd Erinedo tfic omeipag. “H 6Mk7 po-
YVNTIKT port M* 100 colnvoeidolic elvat 7 ovwmotauérm TV payvnTIKGyY
pordv SAwv tdv oneipdv tov. Tote t6 COANVOELdEG cuuNEPLOépETaL Gav
ebB0ypappog payvitng. “H éugdvion Pdpeov xai vériov payvntixod moAOY
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glval ovvéneia Tof payvyrinot mediov mob Snumovpyeiter dnd 6 colnvoerdic.
“Onmc otd caknvoeldés, Etor xai o Evav ebBbypappo payvim té éni-
nedo TdV oToLEleddY poyvnTikdv Sindiev elvar mapdlinda perafd touvg

xai xdfera oToV Kath pijkog GEova 100 payvimn. “H paywmrue) pom) M*
ol payvitn elvar 7 ovrorauérm @V poyvnTikdv pondv wod dviictotyobv
oté orouelddn payvnrikd dinoda tév dropov. "Etot kat otév edBbypappo
poyviren Epoavibovrar fdpeioc kai vdriog payvnTikdg wohog chv cuvénel
tol payvnrikob wediov. “Qote :

*H Eppavion dbo itspdvopov payvnuikdy nélov elvar cvvénaa Evig
covictapévov payvimikod nediov.

& Eva xoppdtt cidfpov, mpiv and T peyvitiot tov, ol croiysiddelg
payvntikée pormég Exouv didpopes Sievbiveeig (oyf. 169¢). "Otav adrég &
oidnpog tomoBetnlet pioa of dpoyevég payvitikd nedio, 16t TOMAES anod
Tic oTolyELhdelg payvnTikég ponég naipvouy th SiedBuven xai T @opd tig
payvnTikiig éuuymﬁg_ﬁ oD Enteprod payvnrikod wediov. "Etol mpoxinTel

Ui@ cuvioTapév payvnTik porn M* xai 6 cidnpog yivetar payving. "Otav
f poyvnTikh énayoyn B 1ob dEetepikol payvnrikod nediov dmoktioel pid
dpiopévn Tipf, To1e dleg of oroiysldelg payvnTikég pomég yivovral nopai-
Andec xai 7| payvition J = M*/V tob o1dfpov droxtd T péyiot mpm g
(paywirion xdgov).

by Quaprdyfhoot 43
o9 | | O
Deh as| |G
SN Rl HL
S | |G Qe

a

£x. 169. Ta otoixeiddn payvntika dimola mplv dnd th payvimion (@) xai petd
i payvimon (B).

=
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Y. MayvnTikég ididtnTeg Tig UAnG. "And td rapunive katolfyovps
o106 GxdhovBo yevikd cvpnépucua :

Ol paywuxic iSibtnreg il BAng dpeilovion atd ororgeuddn payvn-
Tiké diroha nod Snpiovpyel 1 xivinon tdHv flextpoviov yopm énd todg
nupijveg vhv aropov.

‘H payvnuxi port) évég dtépov (fi popiov) elvar | coviotapévn tév
poyvnrikdv pordv wol dvrictoryolv oTig Kivicelg téHv filexTtpovinv Tod
atdpov. Abti 1 cvvictapévn eEaptitar no i) ovpustpla ol dtdpov Kai
and 16 oYETIKO mpogavatodicud THV HAeKTpovikdyY tpoxidy. "Ola Td DAk,
£x10g and T4 cdnpopayvnika, dtav Ppickoviar e dand payvnukéd redio,
8y mapovailovy paymitian, yioti of otolyeiddels payvnuikésg ponég Exouv
wyaio mPocavaToMGud.

"Orav Eva cLdnpopayvntikd DAMKG, n.y. Eve xoppdtt oidnpov, Bpicketat
w and paywmrixd medlo, 101e péou 610 Gidnpo avrduara oynpatilovrol
KpocKomiIKkEg meproyés (meproyés Weiss) wol xabemd Exer paywyria) pomr).
Méco of pid tétola meproyn Umapyovy xatd péco Gpo 102 dropa odfpov.
E16 koppdtt adtd tol o1dnpov ol payvnrikés ponég tdv Srapdpav weploydv
Tov Exovv TvReio npocavatoliond kai yi® adtod O cidnpog dév wapoveialel
poyvimion. "Av Sung 6 cidnpog tonobetnlel uéoa of Ewtepind payrnTind
mebio, tote ol meproyéc Weiss otpégoviar Etot, dote ol payvnrikég ponéc
Tovg va Exouvv v (B dievbuvon kol popd pé ™ poyvntikn irayeyn B
tol éEwtepikol poyvntikol mediov (oy. 170). "Qote :

L "Ola 16 Dhiké (Extdg Gnd ta eénpopayvnnika), dtav Ppickoviar E£m
and payvyrkd nedio, d&v napoveralovv payvitien.

II. Z1é cwnpopayvmikd Olkd adtopate oyxnpatiloviar pmkpdtare
weproyEs, mov kabeprd Exer payvnriki poni.

Eyx. 170. Ol meproyés Weiss xai & mposavatohouds tovg pé 'r%v tnidpaon
tL@tepixol payvwmmikod mediov.

-
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89. "Opyava NAEKTPIK@V HETPHOEWV

I'a tig HAextpixég petpficeig ypnoiponoloipe sidgopa dpyava. L1 Emi-
otnuovika épyaotipla Yia petpioeig ué peyain axpipsie ypnoiponoroipe
HAextpooratind doyava, mod 1 Asitovpyia tovg Paciletm otig Suvapeig mov
avantocoovral péoa ot NAsktpikd nedia. Iepioocotepo ovvnbhopéva elvar
td Begpund xai Td Hlextpopaymrind doyava.

a. Oeppika dpyava. Zta Oeguixd dpyava 16 peipa Srappéet Eva adpua
nov ouvvdéetar pé Ehatfpio (oy. 171). Té clpua Oeppaivetar xai Emipnxo-
vetar. Abt 1) Empfixoven npoxalel otpogih pidc
tpoyaiiog, ol mave g eivar orepeapévog O dei-
kg tol dpyavov. ‘H Béppaven tob obppatog kai
iropéveg 1) Emipnxvuvet tov elvar ave€aprnn
amd 1h @opd Tob pedpatog xai y1 adrd ta Beppixé
Spyava 14 ypnoiponoilobue ord ovveyr) xai ord
évallacodueva pedpata. Ta Beppixd Spyava 16
ypnoponotobus b duncpductoa, Y16 TH péTpnon
tfi¢ évtdoswg 7ol pedpatog xai dg Pfodrdueroa, xy. 171. Gepuixs Spyavo.
716 ) pétpnon tiic rdosec.

8. "HAekTpopayvnTikd dpyava. ‘H Asvtovpyia 1@V fjlexteouayvnrs-
»iw Goydvar Paciletar otic paywnrixég i1omnreg mob Exer Eve xixdopa, Srav
Siappéetar and pedpe. Itic mpaxtikéc fpappoyés ypnorponotodus vd de-
yave ué palaxd cidnpo, mov f) Aertovpyia Tovg ompiletar oTY £ETig apyh -
16 Eowtepikd Evog wmviov eivar orepeopivo Eva xoppatt A palexod oi-
dMpov (oy. 172). “Eva GAho xoppdatt
B polaxod Gi87pov pmopei vé otpé- Myvio
petaL YOpo dnd 1ov dEova Tol wmviov
xai cvykpatiétal of dpropévn BEom pé
£va thatfpro. T’ adth 1M 6£om td do
xoppatiac A xai B oidfipov Bpioko-
viat 16 &va dnévavrt 016 GAko. "Otav
axd 16 mnvio mepvasr pedpa, ta &G0
xoppdtia cidfpov payvnriloviar pé
t£1010 TpéToO, Bote oi ddo Popelot wo-
Aot kai ol 8o votior morot va slvat
6 Evag amévavtt otov dAdo xai to61E
14 8bo adrd xoppdria cLdfpov dne-
Qovvrar. Mé 16 xoppatt B ouvdéetor & Iy. 172. "Opyavo pé pahaxd oidnpo.
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deixng Tob dpydvov. “Av dvtictpagel 1) popd tob pedpatog, Téte dvrioTpé-
povtat kai ol 800 woOAoL oTd d00 xoppdtia cLdfpov, GAla xai Tdll td S0
xoppdtia o1dnpov drwbobvral. "Etot 1d Spyave adtd propolv va xpnoipo-
nownBolv ota owveyrj xai ovd dvallacodueva pedpata.

Y- "ApnepopeTpa kai GoATépETpu "Eneldn vd dpnsgd,m:r@a praivouvy
atd xmd\.u);w, Katd oelpd, y1' adtod Exovv moldd muxpr] éowTepuxr) dvrioraor),
®ote va pi wpoxakobv aichnti petafolrd oty Eviaon tol pedpatog mod
Siapptel 16 xOkAopa. *Avrifeta, Eneldn vd fodrduetoa cuvsEoviar pé b0
onueio ol xvkAdporog xai mwpokadodv Etcit Sraxhadmon ol pedpatoc,
YV abto Exouv moAd ueyddn éowregu] dvrioraoy, Bote v mepvést péoa
dnd 16 Spyavo Eva modd dobevig pebpa. Ta durepopctpe kai a BoAtopetpa
elvar Beppukd ) frextpopayvnrikd Spyava.

Té aprepduetpa xai 16 BoAtdpetpo cuvibog elvar Spyova ué arpeps-
pevo mAaiow. *Amotehobvtal dnd Eva poévipo me-
Tahoeldn payvitn xel Grod Eve xivyd mhaiclo
nob Srappéetar dmd €6 pedpa (oy. 173). “Otav t6
mhaiclo Sappéetar dnd 16 pebpa, TOTE mAVH GTO
mhoicio Gvantbooetal Eva (ebyog Suvipeev told
teivel va otpéyet 16 nhaicio Etol, dote ol onel-
pEG Tov va yivouy xdBeteg otig Suvapikés ypap-
pég Tob payvnrikod nediov (oy. 174). Té mhaicio
Zx. 173."Oprmv0 HE K- grpépeTal KoTd pid yovie, domovu 1 porn tob

6 xhaloto. Cebyoug vé icoppornfel énd 1 pomn mol dva-
ntbooetal 616 EAatipio pé 16 Omolo cuvdéetar
16 mAaicto.

IToAMG chyypove dumepopetpa xai Poltope-
Tpa Exouv péoa Tovg katdAinies BondnTikés dvti-
otdoeig kai E1o1 SaBitouv mepiocorepeg Khipa-
Keg Yih tig petprosig.

"Eva molb &véiagépov Spyavo slvarl 6 modd-
peTgo, pé 16 dmolo pmopobue va petplipe Evracn pebpatog, téom, Gvrictaon
kol yopnrikétnra.

Zy. 174. £16 mhaicio Gva-
RTOCOETAL pomT].

3. "HAekTpoduvapdpeTpo. T4 Hisxrobdvvaudusroo dmotedeitar dnd
800 mnvia II, kai II, (ox. 175). Té tvio IT, pmopet va otpépetal péca 616
Hayvntikd nedio mod Snpiovpyet 16 dxivnro mvio IT,. “H Aertovpyie tob
dpydvov Baciletor otig Suvapelc mod dvarticoovra petagd 8o maupdd-
Anlev psvpdtov.
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Tk v petplipe vrjw fdextouei loxd
ToY Katavoldvetal, YpTotponololue
76 Pavduerpo, oL eivar Eve KatdAin-
Ao Misxtpoduvapdpetpo. Id va pe-
Tplpe Ty fdextoinr) Evépyeta oL KoTa-
voiovetar, ypnotponotobpe £idikoig
uetpnTéc évépyeias. “Yndapyovv diago-
pot tomor tétorev petprtdv. OF fle-
xrpodvvauxoi petontés elvar Spyava
avaloye pé T AexTtpoduvapopetpa. Iy, 175. Hlextpoduvapodperpo.

MPOBAHMATA

166. “Eva flextpdvio xivodpeve pé taxvryre v = 10° m/sec pmaiver
péoa of poyvnTiké medio mob Exst payvnmxh émayoyh B = 0,05 T. ITéomn
Stvapn dvepyei Tave otod AekTpovio, Stav 1 Srevbuven tiig Tayxbrnrag Tov
o) siver TapdAAnin pé tic Suvapmkég ypappés ; P) oxnpartiler yovia 300
ué tic Suvapkéc ypappéc Tob payvnmikod wediov ; [e| = 1,6 - 10712 Cb.

167. “Eva filextpdvio kivoipevo pé taxitnte v = 108 m/sec praiver péoa
ot dpoyevéc payvnTiko nedio, mob Exer peyvnmich éxayoyn B=2,8-10°T.
“H SiebBuvon tiig taxdmytag v elvar kabetn otig Sovamkis ypappts tod me-
Siov. Na Bpebei 7 axtive r tiic Kuxhixije Tpoyrdic Tob fAextpoviov xat
nepiodoc tiic Krviosde Tov. m, = 9 - 10-3 kgr. |e] = 1,6 - 1071*Cb.

168. "Eva fjAextpévio xiveitm péoe of Opoyevég payvnuikd medio
rob Exsr payynriky Erayeyh B= 5 - 1073 T kai Siaypaper xoxhixi} Tpoxré
pé dxrive r = 7,5 cm. Tléon eivar % Taybrhra v Tob HAextpoviov ;

e} = 1,6- 107 Cb. m, = 9 - 1073 kgr.

169. "Eve fjkextpévio xiveitor péca of Spoyevig poywnmxd medio pé
taybmyTe v = 105 km/sec xai Staypaoet vk Tpoyié pé dxtive r = 1em.
1) Tiéon siver 7 payvnrixh énayoyy B 1ob nediov ; 2) Mooy sivar 1 oo~

gvotre v tijg Kuvijoeag Tob fAsxTpoviov ;

170. "Eva fjkektpovio Kivodpsvo pé taxbtyte v praiver péca of dpo-
yevée payvnTikd xedio. ‘H Siebfuvon tiig taxdtnrag v sivar ket ot died-
Buvon tiic payvnmikiic Erayayiic B Tob nediov. Na Ppebel ) otpogoppi G
ol TAExTpOViov.

171. “Eva wpotovio ( + e) 1@v xoopukdv dxtivev ¢tavei xovid otiv
imodveia tiic I'fic pé taydmmre mod Exer pérpo v = 107 m/sec xai 7
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SiedBuvon g elvar kaBetn otic Suvapkéc yYpoupés tod yfHvov payvn-
TikoD mediov. "H payvnuixd énayeyn ol yfvov payvntikod nediov siva
B=13-10°T. 1) Na Bpedel f| fiAextpopayvnrikf dovapn F mod
dvantbooetol mave ot0 mpotévie. 2) ‘H pafe tob mpwtoviou elvar
m, = 1,6 - 10-*" kgr. Na Ppebei f| ovapn Bapimtag Fgg, ol dvartio-
GeToL Mave 610 mpwtévio kai vi Bpedel & Adyog F/Fpe,. g = 10 m/sec?.
|e| = 1,6 - 10-1° Cb.

172. “Eve Betixé idv, mob Exer goptio q = + e, xiveltor pé toydte
v kai kivnuikn évépyeia ion pé By, = 1,92 - 10717 Joule. T6 i6v praivel péoca
of dpoyevés payvnnikéd medio, Srov xiveitor mhve of KUKAMKT TpoyLld pé
Gktive r =20 cm. "H poyvnuxf énayoyd tob poyvnrikod mediov slvat
B = 3,78 - 102 T. N Bpefet ©| pale m 7od i6vrog. |e| == 1,6 - 10-12 Cb.

173. “Evao dunepopetpo Exer oetepiky] dvtiotoon R,. MMopdiinia pé
adt v dvtictaon cuvdéovpe uid dvtictacn Ry (Bonbnmikn avtictacnm).
1) Toon npémer v elvar 1y Bondniks dvtictacn Ry dote 16 pedpa, mob 04
TEPVAEL Thpa dnd 1y Gvtictaon R, tol dpydvou, vé Exs Eviacn I, iom pé
76 I/n tfig évtaceng I 10D pedpatog mov Od nepvolice and 16 Spyavo ywpic
™ BonbnrikA dvrictaon ; 2) "Av elvar Ry, = 950 Q xoi n = 20, néon eivar
7 Bonbntikn dvrictaon Ry; "Av elvar I = 60 A, i EvdelEn 04 deiyver o1
0 dpmepdpeTpo ;

174. “Eva Bodtbpetpo Eyer dootepiky dvtictacn R, xai deiyver taon
U,. Katd cepd pé adtd v dvtiotacn R, ouvdéovpe wa Pondnixe dvri-
otaon Rg = 9 Ro. ‘H nthon tdoeag nave otiv dvtictacn Raeivor Ug.
1) Méon elvor 7 téon Up oé cuvaptnon pé thy U, xai moon eivar 7| 0Aikn
taon U nob Epapudtetor otig dxpeg 100 ovotfipatoc t@v 500 AvVILGTAGEDY |
2) "Av 161 16 Boltdpetpo deiyver tdon U, = 6,5V, noon eivar 1 14on U;

Zy. 176. Aenti Séopun Niektpoviav
Swaypaper xoxAixki tpoyid péoo of
poyvnuxkd nedio,
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ONnTIKH

’Eninedo) Kai o@aipikoi KadpEPTEC

90. Itpogn éninedou kadpépTn

"H poteivi éxtiva AO (oy. 177)
néQTEL WAVe otov KaBpéprn xai diver
avaxidpevn tiv axtiva OB. Tote fiyo-
vie AOB eivar iom pé 2n (yiati siven

= ). Gsopoips Evav GEova nob &i-
vai k@fetog o1 Eninedo npooRTDOERS
016 onueio O. Awatnpévrag otabepr
v mpoomintovce axtiva AO otpé-
@ovps 6V KaBpégtn xatd yavia ¢ yo-

ano 16v GEova oo w1 . Tote fy
xaxwpzm axtiva o':pg:ap:m xaté X 177. Epogi) ininedov xalpégn.
™ yevie BOB™ wob sivar :

BOB — AOB' —AOB # BOB = 2x +¢) —2x
xai BOB =2p
“Qore, Stav 6 kadpépTng oTpépetal KaTd Yavia ¢, 1 dvaxiduey dxriva

oroéperas xard dmddora yewia (29). Adth v iBiéttae tob éninedov xa-
Opéptn v Epappdlovps, Yid va pstpipe mokd mxpés yovis.

a. Mérpnon nolu pikpfig ywviag. IoAkés popé slvar drapaitmro vé
petpfioovus pié moAd pikph) yovie m.y. T} yovie otpéyeng évég obppatog
ok Eva Luy6 otpéyenc. Tote épappolovps thv &Efic péBodo (uébodog Pog-
gendorf) : T6 xivnté cdotnua I (oy. 178) otpégetar yopw nd 16v GEove
xy. Ilave 616 xivnto obotnua Epappdletar Evag pikpog Eninedog kubpé@ing
K xoi &unpoc and adtov of andotacn 5 tonobersitan Evag xavévag Pabpo-
roynuévoc. Tlave otév kalpien mégrer pua Aenti déopn QOTEWVGHV axri-
vav Tob mpoépyetar 4rd pé Tord poteviy oxiopn. ‘H dvaxidpevn déopn
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oxnpatilel Tave oTév Kavéve 6 Tpa-
yuetikd eldolo T i puteiviic oyi-
opfic. "H éxtive BI elvar xdbetn otov
xavéve. “Otav 6 xvnté obornue
OTpagel xatd pid wodd pxpr yovia o,
| dvaxhdpevn éxtive otpépetal katd
yovie 2¢ xai 16 eldolo Tig pateiviic
oxroufic oxnuatiletal thpa ot Béon
A wive oTéV xavove. And 10 oxn-
patnlouevo dpboydvio tpiyevo Exov-
e téte T oyon :

Zy. 178. Métpnon wupfic mepiotpogiic.

Tieti f yovie 2¢ eivar rokd pxp kol dvti yid v pantopévn waipvovye
) Yovie petpnpévn of dxtivia. “Eto, dv m.y.elvora = 4 mmxoi § = I m,
T0TE 16 CUCTNUL CTPAPTKE KaTh Yoviy :

Q=mmd=0,m2rad il Q=7

91. 'OnTikéd nedio éninedou xadpégrn

“Otav 16 patt pog Ppioketor of Spiopévn Béon, dvopdlovpe érrixd
aedio Tob xabpéetn v mepLoy M ol ydpov mob propei dnd Gvaxloon vd
PAémeL 1O péTL pag pé Tov xaBpépTn. "Ag Bewpricouvpe Eva POTELVO onueio A
(ox. 179) xoi pua éxrive AB nob néetel Tdve ooV xoBpipt. *H dvaxidpevn
dxtiva BM praivel 616 péart nog koi Evol BAémovpe 16 onpeio A. "Av dro-
Oécovpe 611 16 Qg GxolovBoioe ™V Gvtictpogn wopeia, TotE i MB 6d
fitav Tpooritovsa kai fi BA 0d fitav Gvaxidpevn xoi 06 parvotay &t mpoép-
XeT0L 46 16 oNpeio M’ wod elvar 16 £i8wAo 10D patiod. "Qote 7 mpoéxtaoy
Tijc dpyuxils mpoonintovoac dxrivas AB mepvdel dnd 16 onueio M'. Kabe
Aowmév dvaxidpevy dxtiva, mod uraiver ot6 paT pag, aviictolyel of pud,
mgoonitovea dxtiva, 1 dnoia cvvartd Ty walpéprn nal 1) mpoérraoy tng
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nepvdet and vd eidwlo M
To? patiot. Abtég Sumg ol
noorinTovceg &xTives pro-
poliv v wpoépyovrar pévo
and gotevd onpeic wod
Bpiokoviar péoa oy me-
ooy, 4 dnola yer doua
Tijy Emupdvea Tob xabpépry
wal Ty émupdyera ot ia-
yedpe. pud edbeia, 1j Smoia
Eyed dpy v6 onpeio M’ xal
wivoduern dpdnreTal wavro- Ex. 179. *Onnixd nedio Eninsbov wabpéorn.
Te oTijy Mepupépeta Tod xa-
Opéprn (16 ypappooxiacuévo tufjpe oo oyfjpe). Kdbe dhdho etevd on-
peio, mod Bpioketar £ Gnd adm v meproxn, 6év d fAéme 1O pam pog.
Elvar pavepd 81 16 dntikd nedio évog Erimedov xabpéeprn EEaptiitar dnd
6 oyijpa kol vis Saordoes Tod xafpépry xabds xui and v Oéon Tob parod
oyeTixd pé t6v xabpéetn. “Otav 6 patt ninoualer mpdg Tov xabpégn, 10
ontixd nedio yivera peyodlitepo. "Qote :

Té dntixd nedio tod Emnidov wabpigpry slvar ma neproyi) tod ydpov,

1) dmoia npocdiopileran dnd ©o6 oyijpo Tob xubpiery, tic Saothoag Tov

wai i 6o o parod oyenixd pi tov xabpiern.

92. 'OnTik6 nebio ogaipikoU kabpé@Tn

To6 patt pog M PBpioxetan
Eumpog Grd Evav xoido opaspuxd
wafpéprn xui of GmoécTOOT Y-
xpotepn Gnd v €otiaxt) dnd-
otaon tob xabpéptm (oy. 180).
Téte 16 €ldolo M’ tob potiod
pag elvor pavtaotikd. Mud dxri-
va AB, mwob npoépyetar Gnd 16
onueio A, Gvaxditor Tdve oTov
wabpéern xoi H dvexidpevn
dxtiva BM proivel o6 pén pog.
“Onwg otov éninedo xobBpéprn,
gro1 xai otév xoiho oeaipikd
xafpépn, ©6 pdn pog PAérer g, 180. "Onrixd mebio xolhov opaipuod
anrd dvixhoon to6 onpeio A, xabpégr.

WnoionoiOrke amod 1o ivotirouto EknmaiSeuTikrg MoAmkrg



uévo Srav 7} mgoénraon vijc mge-
oninrovoas dxrivac AB megvder
dnd 16 eidwlo M’ Tob panied.
To6 610 ovpPaiver xai Grav
10 pan pog Ppiokstar Eumpoc
w6 Evav xvpTd opaipues xaflpé-
gy (o 181). "Exardn) o adti
Tfjv nepintaon 6 sidalo M’ 1ol
patiot oynpetiletar xovid otév
xafpéprn (ravrore petald Tiig
ZIx. 181. 'Onnixd nedio xuprod oparpicod xbprag éotiag xai tod xabpépt),
e ¥ abt6 16 dnTixod nedio Tob Kup-
ol opaipikod xabpéprn sivar modd uepdlo. EZvé adroxivite ypnoipo-
motolviar cuviBag kuptoi oparpixoi kaBpépres, d vé PAéner & 6dnyog
6 Tpfipa Tod Spopov wod sivar micw énd o6 adroxiviro.
*And 1é mepeandve xetalijyovpe otd Gxdiovlo ovumépacpe :

Té dnnikd medio Evig ocparprxod xalpéigrny npoadiopilzrar ané tiv Em-
pavaia nod huaypiger ma ebbeia, 1) droia Exer dpyf 16 cidoko tob pa-
ned kai wavoopevny E@artetm mavtote otijv neppépain tob kalpégin.

93. IgdaApara nov napouciGlouv oi ogaipioi kadpéprec

“Orav &Eeralovpe Tolg cpapixoic xabpépreg xai Ppicxovps tig roh-
oe1g mob ioygvovy 1’ abtodg brobétovps 6T Rpaypatororobvar oi EEfig dbo
Spor : @) 16 dvorype tob oparpikod kabpign elvar modd pxed xai ) oi
parewvig axtiveg oynpatilovy puxer} yovia pé Tov xopio &Eovea. "Otav Evag
@no6 adrovg Tobg dVo Spoug dEv mpaypatomorsitar, T0Te of QUTEIVEG GRTiVES
mo¥ mpoépyovrat Gnd Eva onpeio tob pateivod dvikeipévov, petd Ty Gva-
xhao1 Toug mave otd ogaipikd xabpéprn, d&v cvykevipdvoviar of Eva
onueio xai y” adto 16 eldwio mod oynuetiletar d&v elvar xabapo.

a. Lepmpki) Extponi). ZE Evav xofho cpmpikéd xabpéern, mod Exst
ueydlo dvorypa (oy. 182) 7y dxrtiva ZH, wod elvar mapddinin pé tév xopro
GEove xai tégrel ave oTév Kabpée™) paxprd Grd v xopuen O, Siver thv
avaxiopevn dxtive HO. Abt 1y dxrive tépver v xdpro GEova o Eva on-
psio E’ mob eivar 16 péoo 1fig edBeiag KA. "Oco neprocdtepo 16 onusio
npoontdoeng H dropaxpiveror énd thv xopuen O, t6co weprocotepo 10
onpeio E’ (dniadn 1 topn tfic dvaxdidpevne dxtivag pé tév kopro &Eova)
nAnoialer npog v xopugf O. "Eror yié tig dxtiveg mod mégrovv méve
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otov xabpéetn poxkprd &nd Thv xo-
puomf 1) fotioxn dndotaon f elvar ye-
VIKG pexpdregn dmd T piot dxtive xo-

pmodétnrag R(f < R/2). Adto 16 Ehdr- /o
topo mod Exovv ol cpuiprkoi kabpé-

@1eg pé peydho dvorypn dvopdletar
opapuxr) éxtpom. Ol dvaxhbpeves -
xrtiveg elvar Epantopeves pilig Kopmd-

Ang Empaveiag mod Afyetar EoTias)
émupdvera (R kol xavorw] mpavew).

216 oyfijpe 183 @aivetar pud topn tiig Eotia-
ki émopaveiog. ‘H xdpra éotia E elvar 1§
xopuen tfig éotiakfic émipdveiag.

B. "Aouiypeniki Ektponii. [Iavo of cpot-
pcd xabpéotn, ddiagopo Gv Exer pxpd i
peydho Gvorype, néptel b déoun dnd mo-
pldinies potewvég dxtiveg oynpatifoviag
peydin yovia pé tov xdpro GEova (oy. 184).
Oi avaxhopeveg dxtiveg dév oyxnuartifovv
kovik] déoun, dnladn dév mepvolv Bleg
an6 Eva onpeio, GAAG mepvobv drd dbo pi-
xpéc ebBeisg, mob elvar kdbeteg petakd Toug
xoi 8¢ Bpioxovrar oto idio éninedo. Adtég
oi 800 ypuppéc dvopdloviar éoriaxés yoau-
pée. 1o oyxijpe f| foniaxn ypopupn € elvar
x@fetn o6 éminedo Tod oyfuatog, évéd
GAAN éoTiakh ypopun € Ppioketar mdve
otd Erinedo Tol oyfpatoc. ALTO 16 £hdt-
topo wob Eyovv ol cpmpxol xoBpépreg
dvopdletol doryuarvaj éxtpony) | dotiypa-
TLoUdG.

¥. "Amlavnuikoi xaBpégres. Aépe S Evag
xaBpéping elvar dndavyrixds, Srav Sheg of

Zyx. 182, Zpaipikn &xtponiy.

Eyx. 183. Topn tii¢ oniaxfic
Empavelos.

Tx. 184, "Acuypotxs ktpomni.

pateLvég dktives mod wpoépyovrul dnd Eva onpeio, petd v dvaxiact tovg

ovyxevrpdwovrar of fva enueio. ‘0 émimedog

xalpéprnc elvar dniavnTixdg,

dmoradfmote kai &v elvar 1| Béon tob getewvod onueiov, dAld 16 eldwdo
&voc mpaypatikod dvrikeipévou elvar wdvrote gaviactikd.’O opapixds xa-
Boégrne elvon amhavntikég, povo Srav 6 @atewvd onpeio Pploxetar 016
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kévepo xapnvkéTnres Tob kadpégrn. Téte
Sheg oi dvaxkdpeveg Gxriveg cuykevrpo-
vovtat 616 Kévipo xapmvkotnrac. INéa xads
GAkn BEom Tob guteElvol onpsiow & opaipr-
k0g xabpéptng Sév elvar amdavmmixde xai
Emopévag ta sidwka mod oynuatilovior 5év
elvar kaBapi. "0 magafolixds xabpégrye £1-
var Griovntikog, Stav T6 Qurevd onpeio
Zyx. 185. TlapaPohikos kafpéome. Ppioketmr otd dmerpo. Tote Gheg oi éva-

KAbpeveg Gxtiveg ouykevipévovtar oTiv
gotia tiig mapaPoriic (oyx. 185). Adrd ovppaive, yiati oi paTeELVEG dxTiveg
oxnuatilovy pué Tiv Spartopivn tig mupaPolriic o1é onusio RPOCHTAOCENS
(Eropéveg xai pé v kabeto) yovieg iosc. "Qote oi napaforixoi xaBpégrec
divovv xaflapd cidwia T@V dvrikeipévoy tod Ppiokoviar wokd poxpid xai
T adtd ypnorponorodtviar o1é Tnlsexdmia.

dakoi

94. Edpeon Tic ¢E10H0EWC THV QAKDYV

a. AiGdAaocn Tol puTog navw oé opalpikr) Emedveia. Ato Siapaviy,
opoyevi) xai adtpona péca, w.y. @épac xei yooii, ropiloviar pé opapwen
émpdreia (ox. 186), 1) omoia Exer xévrgo xaumvidrnrac K xai drrbva xa-
pmvddrnrac KB = R. Té péco O tiig cpmpixiic Emoaveiac 0G 16 Aépe
xopvgr] Kai v elBeia mob mepvéer Gnd 16 xévipo xaumvidtntag K xai
v xopuef} O 8¢ tv Aépe xipo dfova. O dmodvron deixteg Snbraocswg
10D Gépa xai tod yvakiod sivar dvrictoige m, xai n, xai sivar 0, > n,.

"Eve porews onusio A Ppicketar miver otév xdpro GEove. Osepoips
6 ol ganerwvig Gxtiveg méprovr xovrd oy xopvgr O kai totE of oynpe-
nilopeveg yavies elvar pikpéc xai propobpe dvti i Tig Epantopeves Kai 16
fiuitove, vé maipvoupe tig idieg tic yavieg (of rad).

‘H gatevi dxtiva AO néprer kadeta nave ot} oparpIKT} EMLPaveLa Kai
praiver péca 616 yoaki yopic vé nader dxtponiy. "H puteivi dxtiva AB ra-
Baiver S1a0kaon nave ot oarpik’ Emedveta kai praiver péoe oté yoari
oxnuetifoviac yovia Srabldceng & < . "Etor oi Sbo paTeivég dxtiveg, mob
preivovy péca 616 yoaki, tépvoviar otd onueio A’ Tob xoprov GEova. To
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Tx. 186. Aiabhoon nave oé kupth ceuaipikn Emedvela.

onuelo A’ elvar ©d moayuarixd eidwio 100 poteivod onueiov A. Of dnootd-
oeig v onpeiov A kai A’ an6 thv xopuen O elvar dvtictolya o kai B.

16 tpiyove ABK eivai =vy+e (¢))

*Ene1dn Oswpolpe 611 16 B givor moAd kovtd otd O, pmopobue xatd
TPOCGEYYLOT VG TAPOVME :

AT =0A =u xoi AT=0A"=8

D noul 1 Sorady
16 tpiyavo ABI eivmn ¢ = AT | i g
10 i KBI &l = i il £ = "
10 tpiyovo et &= o4 1 .
‘Enopévag 7 &iowon (1) ypagerar :
h h P ! 1 1
i=mtp a a=h(g+g) @
Z16 tpiyovo A'’KB eivar e=8+¢C 3)
“Yrohoyilovpe tig yovieg & xai G.
; i <+ ph iph
16 tpiyovo A'BI elvan == AT i L= B
Ao thy EEicwon (3) Ppickouvpe 8t 1) yovie Sreblicewg & elvar :
h h 1 1
R ok s ALt b i ) @
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Zoppava pé t6 vépo tiig Srabrdoenc elvar :

T n T n -
:Il:—ﬁzﬂ—f f T:_g_ xai w0, =35-n, (5

ny
"Av otqv éEicoon (5) dvrikatooTicovpe 16 T xai § ard tig tElohoeig
(2) xai (4), Exovpe :

(Fr®)m=(x—5)n o

ny
o

n, _n,—n
-{-—ﬁﬁ._ Rl ©)

H &tiowon (6) elvar yevixn ué tév Spo Gt :

— T Gxriva kepmodétntog R Bsopeital Bervaj (R > 0), Srav 1| potetvi
xtive népreL mave of wvoTr] opapua] Emupdvea

— 1| éxtiva xepnviétnrag R Osopeitar g (R < 0), 6tav 1 go-
eV GKTIVO REQTEL MAVD OF w0idy) opaipue] mupdveta.

6. "Etiowon Tol dpgikupTou gakol. Osmpoiue Evav Gupinvpto paxd
(oy. 187), mo¥ oi ceoipurcéc émgavetéc tov Exouv dxtiveg KOUTOAOTI UG
K0, = R, woi K;0, = R,. "Ereidf 6 Quxog eivor hentds, propoiie xatd
npocéyyion vi Bewpiicovpe Gt oi vopuvoic O, xai O, tdv dvo cpupikdy
EMPAVELBY TOV CUPTITTOVY Pt TO dmTLKd xévrpo O ol gaxob.

"Eva pwrewd onueio A Bpicketor méve otov xOplo dEova tol paxod.
H gatewvi] xrive AQ, tépret kafeta mave otig 800 cpuipikés Empdveleg
o0 paxod kai yi” adté Pyaiver and 16 pakd xopis vé nder Extpont). Mid
GAn gotevi dxtive AB nofaiver S1dbhecn mave OV xvoTY Fpatpux]
émupdyera xoi tote oynuotiletar Eve eidmio A; 10D Qutewvod onueiov A
ot andotacn O,A,, 1 énoia katd npocéyyion eival 0A; = 0A,.
Tote coppavae pé v &Eicwon (6) Exovps :

e ST . . T A SL £ S b Wl
DAy Mgligsveil) » AT TG 15 @
B

A __— (0] A’

j 3 QWO‘ P R

! : i

1 1

— - @ %-—DF--— B — !

Ey. 187. T6 A’ elvar 16 mpoypatikd eiboro 1o A,
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*H potevi dxtiva, mod elvar péoe ot6 @oko, téptel Tive othv »olln
opaipin Emupdvera Tob paxob, éxel mabaiver dedrepn Srabracn xai Pyaiver
otéy aépa. T1' adth 17 Sebtepn ceaipikii éntgpdvera tob pakod T eidolo
A, mailer poho pavractixod aviixeuévov. “Etor 1 dsitepn opmpikt Emi-
phvere oynpotilel 76 Telxd eidwio A' of dnéotaon O,A°, fi omoia Kotd
npocéyyion sivar O,A" = OA’. "Egappéloviag 1ié ThHv koiAn oceaipikn
tmopaveio (R, < 0) thv éEicaon (6) xai Aefaivoviag dndyn bt 16 avrikei-
pevo elvar govraotiko (0,A; < 0), Exovpe :

Ny o n, — Ny Dy y n;— Dy
O R o ity O O] ®

*Av oric dEiohoeig (7) xai (8) Parovpe OA = a xai OA™ = B, Eyoupe :

ny L PY Ny — 1y

& oM R ™

i | 2

. B D —Th % T e T :
7 Vi Baies: el OA, T B ol o)

"Otav mpocbicovpe katd péln tig ELiochoelg (7) xai (8", Bpiokovpe
v &Eicwon :

p R, R,

‘0 gmorvtog deixtng Srabracewg ny tod dépa sivar ioog ué povada,
dmhadh slvar n, = 1. Tote 6 anolvrog deiktng Srubracews ny ol yvaiiol
elvar ioog pé 16 oyeTikod deiktn drabrdoeng n Tob yvaiiol ¢ Tpog TOV Gfpa,
snhady eivar ny = n. “Etor Y16 vy dupixveto paxd (CUYKEVIPOTIKOG Q-
k0c), 6tav Ppioketon péon otdv dépa, ioyler 7 &Eiowon :

%+ﬁ=m—m(l+i) ©)

g . 1 | 1 1
apeixvprog Qakds - + B (n—1)- (E + E)

y- Tevikh) éiowon TOV pak@v. “H Eicmon mob Ppikaps sivar yevon)
ket ioyder Y16 Sha 6 eidn @V Quxdv pé Tovg £Efic Bpovg :

— 16 peyédn o kai P Exovy Ostixnr) Tywj, Stav dvrictoryolv of mpayua-
Tind onusia’

— ol axrtiveg xapmorotnrag R, kai R, Exovv Oemi wymj, Stav avti-
oToVolv ot xvpréc opapués Emupdveiss. “SdOTE

yevikf) éEicoon 1 B W e _l_ L
PuKdv e ¥ Pye L. ( R, i R:) o
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"Av 1| pud Emipdvera Tob gaxob elvar Enimedy, tote elvar R, = o xai
1 é€icwon tob @axob elvar :
1 1 1
it o B =mn—1: ‘El'
3. Kopia ¢oTia kai éomiakr andotacn Tol gakod. “Av 16 pateivd
onueio A Ppicketal otd dmetpo 161€ elval o = = kai oi QuTeLVEg dKTiveg
TEQTOVY MAve ooV dpeikvpto Pakd mapdi-
ipla pé tév xdpro GEova tov (oy. 188).
- *And thv EEicwon (10) Bpiokovpe Bt 16
- eidwdo oyxnpoatilerm of dmdotacn B amd
70 Quko, 1| dmoia Sivetar and Thyv Eicwon :

1 1 1
b (303)
Tx. 188. Kbpus dovia ovywe- yati elvar 1/ = 0. "H dndéotaon P = OE
VIpWTIKOD PaKod. elvat v’ abté 160 Qukd orabepry wai dve-
Edptnn dnd T popd pé TNV dmoic 16 Qg
TEPTEL MAVD oTO Qukd. T6 onueio E dvopaletar xipia otia Tol Qakod kai
i otubepn) andotacn OE dvopdletat éotwaxtj andoracy (f) 100 @axod xai

npocdiopiletar and v iicwon :

—f

1 1 1
£oTI0KT AmocTAs — = (n—1 (_ k'S _,) 11
1 ! f ( ) R, Ry an

Kabe guxdg Exer ddo xipiec Eotiec mob elvar CUHPETPIKEG G TPdG 1O
OnTikd kévipo Tol Quxob.
Zrolg cvykevipetikols gukols (ovykAivovree) eivar :

1 1
Ztolg amoxevipotikobs gakolg (dmoxAiivovieg) elvar :
1 1
St il (i1 4 i
R, "R o

€. "ANn popeh TAg €El0woEwe TOV gak@yv. "Av ot yevikd #Ei-
cwon (10) 1év pakdv dvtikataoThoovps 16 deltepo uélog tfic Eélomoeng
né 1/f, obppava pé tiv Eicwon (11), Bpickovpe 61t 7 yevoer] éélowan Taw
gaxay propel va AaPer xai tiv £Efig pope :

1 1 1
( yevikn E&iowon Qakdv - + N (12)
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95. 'EEicmoeic TOU @aKoD OXeTIKEC PéE TO eiBwAo avrikeipévou

I'é va Bpolue t yevikh éEicwon t@v ukdv (§ 96), Tipape Eva Ppw-
Tewd onueio A, mod Bpioketar nave otoév kdpro GEova ol pokol. O tte-
TAGOUVYE TN YEVIKOTEPT TEPIMTMOY, TOD Eunpds Gnd 16 gouxd Ppioketor Eva
dvruxeiuevo. Td drhotnte B Bswpficovpe St 16, dvuikeipevo elvar pué
potevi ebBeia AB, kabetn otév kipro dEova tol pakob.

a. Efdwlo avrikeipévou oxnpaTi{opevo and ouykevTpwrikd pa-
ko. ‘Epmpog and Eva cuykevipotikéd @uko, Eotiuxfic dmootdcend f, Bpi-
oKetul 10 avtikeipevo AB oé

andotacn ¢ Gmd 16 OmTiKG KE- B - —Jr

vipo O 100 gaukob (cy. 189). O 3

axtiveg BO xai BT, Stav Pyobv : 4

ano 16 Qaxod, tépvoviar otd on- A it / Ei

peto B’ wod elvar 16 moayuarixd
eidwio 100 putelvol onpeiov B.
Ta eldwla SLov 1OV dAlov on-
peiov tob dvrikeipévou AB Bpi-
oKovtal Thve otiv ebBeia A'B’, )
nob elvar kGetn oTOV KOPLO G- EZy. 189, IMpaypankd eldwho (A'B’) évog
Eova. To6 eldwio A'B’ eivar mpa- Svanoy. (AR).

yuatixd, dvriotpapuévo xai oynuotiletal of ardctacn f and 16 dnTiKG Ké-
vipo tob @akod. "H Béon tod eiddrov (Snhadn M andotacn B) mpoosdiopi-
Cetar and A yevikh &icwon t@v Qukdv :

— B

. o
Béon Tob &iddiov e A J (4))]
A6 164 Spora tpiywve OAB xai OA'B’ Bpiokovpue 671 elvan :
A'B
Ypapputkh peyéfuven AB — %] (2)

'Ané v éicoon (2) propolpe va mpoodiopicovpe Td uéyefoc A'B’
ol eiddrov.

Awepebvion tiig E&wehozmg (1). “"Av Moovpe tiv EEicaon (1) dg mpog
B, Exoupe :

p=— ™ b= 3
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[
it \E 2 1

v

Zx. 190. Avapopec Béoeic tob eiddiov (17, 27, 3).

1. a = oo. Tore eivan B = f, 16 £idwro oynuatiletar oty xbpra éotia,
elvar mpayparixd, ahiha eivar &a onueio.

2. a > f. Tote elvan P > f, 16 eidoko oynuatiletor wépa aro tHv GAAn
Kopre éotia, eivatl mpayparind Kol dvriotpapuéve (oy. 190).

3. o = 2f. Tote elvan B = 2f, Gpa p = a. To cidoho elvar ioo pé 16
avtikeipevo.

4. o = f. Tote elvan B = o0, 16 eidoro oxnpartietar 616 dncipo, n-
Ladn) dév dmdoyer eidwio.

5. 0 <f. Tote eivar B < 0. "Amd 11 YE@PETPIKY) KOTACKEVT QaiveTal
811 16 eidwho oynpatiletar dnd Hv mhevpa Tob eaxob, mob Ppicketar kai
16 avrikeipeve, siver pavracTing, 006 xai ueyatirego Gnd T6 dvnikeipsvo.

Eidmlo puvtastikod Gvnikeypévon. "Av ndve) oT6 CUYKEVIPOTIKS QaKd
nECEL PG déoun OTEIVEV dktivey, mob cvykAivel otd onueio B (oy. 191),
1018 1) ewrev) déopn Pyaeivoviog amd 16 QuKkd ovykevipdveETEL ©TO OT)-
peio B". To A'B’ eivar 76 mpayparixd eidwlo Tod pavrastixod dvrixeyuévov AB.

8. Eidwho avrikeipévou oxnpaTilopevo and AmokevTpwTIKS pa-
k6. Z1ov Gnokevipatnikd gaxkd 1 fomiaxy anooracn f Exer dpyvnukn Tiph
(f < 0) kai /) xOpra éotia Tov E
givar gavraoniki. Eprpoc and
Evav Grokevipwtikéd pakd Ppi-
oketar 16 avukeipevo AB of
andotaon o and 16 OmMTIKO Ké-
vipo tob pakod (o). 192). Oi a-
xtiveg BO xai BT, tav Pyoiv
and 10 paxod gaiverar 6T mpodp-
Tx. 191. Tpaypenké eidwho (A'B) tvog  XovTar Gmd 16 onueio B', mod

pavraotikod gvrikelpévov (AB). givar 6 pavraotixd eidwlo Tob
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patewvod onueiov B. Ta gavra-
onkd eidole Ghov tdv dhov
onueiov tol avrikeypévov AB
Bpiokoviar mhve otiv ebbeic
A'B’ mob givor xdBetn oTdv Kb-
pro Gtova. T6 eidwlo A'B elvar
pavtactixd, 6obio, purpdtepo Gmd
16 dvnikeipevo xoi oynpoartile-
ta1 ot dndéctacn B and 16 omTi-
x0 kévipo Tol Qaxol wai @mwd
™V Thevpd 10 pokol, nov Ppi-
OKETOL KUi TO GvTiKEipevo.

“H 0éon ol eiddhov A'B’, dnhadn 1| dndctacn B tob elddlov 4nd 6
dnTikd kévipo 1ol pakod, mpocdiopiletar arnd Tt yevix Eicwon thv Qa-
K@v, v Mafovpe Onoyn Gt td peyédn f xai B Exovv dpvnrucég Tipés. "Apa
Exovpe v ékicwon :

Zx. 192, ®avractixd eldolo (A'B) évog
npaypatkod Gvrikeipévoy (AB).

1 1

1
Béon Tol eldbdiov Tm.ﬂ_ T

'Anéd 10 Spovo tpiyove OAB xai OA'B’ Bpickovpe 6T xut amdivin
TR eivoe

ypojyux peyéoven

*AmO T YEQUETPIKT] KATOOKEVT) Guurepaivovpe 611 16 eldoio A'B' oyn-
poatiletar movtote uerald Tijc pavractixdc xiowas éovias E xal Tot paxot.

Eidoko gpaviactikod dvrikeypévov.
“AV Tdve GTOV GmoKEVTIPOTIKO QUKo
nécel b déopun QoTEVdV axTivev,
ol cvykhivel 616 onueio B (oy. 193),
16T€ | otevT] déoun Byaivovrag and ! i
76 oKd EKTPENETAL KUl CUYKEVTPGVE- e A \
ton oté onueio B'. Té A'B’ elvar 10
moayparid eidwlo Tl pavraoTizol

dvrixetuévovr AB. Zx. 193, Tpaypatikd elbéoko (A'B) évog
Qavtactikol avrikeipévou (AB).
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Tevikég EE1omoeig v Qukdv

brgeeen(eR) foeon (e d)

=g Ko
‘I‘B*f

AB

1 A
a T

96. ZIgdApara TAOV QAK®V

Ofi paxoi tapovsrafovy dpropéve oealpate, rov dvopalovtat Extoomés.

a. Zoampixi Extponi). "Agfvouue vi nécel mave oty kevipikn Ldvn
00 pakol pid Aenth dfoun QotEvdv dxtiveav tapdliniov pé tév kiplo
GEova (oy. 194). “H &Eepyodpevn
Séoun cuykevipbdvetal otV KipLa
totia E. Zxemalovpe tdpa THv Ke-
vipikt Lovn 10D gukod xai agn-
vovpe v& mécovv oi mapalinieg
QoTewvég dxtiveg mavo otV TEpL-
peperax Lovn 1ol gakod. Of &Eep-
ALOHEVEG GO 10 Qukd dkTiveg oUL-
YKEVIpOVOVTAL 66 G GAAT KipLa
gotia E', mob Bpioketal mio xovrd
016 @oxd. Adtd cupPaiver, yiori
oi éxrtiveg mov méprovv oTiY MEPL-
pepelokt) Lovn 1ol gaxod mabai-
vouv ueyaAbtepn &xtpont], émeldi
Ix. 194. Zoampixh) Extponi. abtf i Ldvn dvuictoiyel oé orol-
¥EWOON mpiouwta pé peyordrepn
Stobroctikn yovie. "Otav Aowwdv 1 déoun 1@V QuTEWVdY GKTIVOY MEPTEL
ndve ¢* GLOKANPO 16 uxd, TOTE petuld TdV onueiov E xai E’ oxnuatie-
TO1 Jd oelpd amd kOpieg éotieg kui Emopévag dév oynupatifetar kabupd
eidolo. Adto 16 ElarTopa THV Qakdy dvopdlstat opatpuxr] Extoomi). G va
TEPLOPICOVUE T GQaipikh Ektpont), Balovpe Eumpdg and T6 Puxd Siappa-
Yha, 100 Exel KUKAIKO dvorypa xoi Givel vi mEQTOUY TAVE GTO PUKO povo
Kevipikég axtivec.

T P . |

B. "Acnypaniki) Ektpomil. "Otav pud Aenti) déoun Q@TEWVDY &KTivay,
napaAiniev pé Eva devtepedovta dEova, mécel mave oT6 Qukd oynpati-
Covtag peyain yovie pé 16v xbpro dEova, 1ote of EEepyOpeves and 16 Quxd
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axtiveg 8¢ cuykeviphvovtal otf Sevtepevovoa fotin, &AL mepvolv &wd
800 Eoriaxéc yoouués, mod elvar kaBeteg petald tovg xai 8¢ Ppioxovral
nave o16 1610 Eninedo. Abtd 16 Ehdrttopa @V Qukdv dvopdletar dotiyua-
Tt} éxrpomi) T doTiypatioude.

¥. Xpopatxi tkrpori. To Aevkd pig, Stav nepviel pécae and 10 axo,
avoloetar of molhéc dxtivoBoliec (vphuata), mod xabeptd Exer Sixd g
deixtn Siefhdcens. “Otav Aot-

6V Tave oTd Quxd, TEPTEL pid 1
napGAInin déopn dxtiveov Aev- .
xo? @wtds, TOTE ol EEepyOpeveg s
and 10 Qoxd Epubpég dxtiveg g
oynuatifovv ma xope Eotia

Eg, &vd of iddeig dxtiveg, mol i

nafaivouv peyaAdtepn EkTpomi,
oynuotilovy pa dAln xopia
totia Ep (oy. 195). "Avapeca oé
abtéc tic dvo éotieg Ep xai E; oxnporifovtar moAhés xipieg Eotieg, mov
avriotolyobv otic dudpopeg axtivoPoriec. AdTé 6 ELdtropa AV PaKdY
dvopaletal yowpatix] éxtgomy) xoi cuvtedel otd va pn oxnuatiferm
xaBupd eldwro.

Ix. 195. Xpopatikn Extponi.

5. AvopOopévo ohotnpe @akdv. Ztd OnTikG Spyove JXpNOLUOTOLOTUE
cuoTANOTO Qakdv, mobh dév mapovoidlovv 16 mapamdve Ehatt@pate TOD
&voc paxol. Abta 1@ cvotipete drotehobvrar Gmd moilolg QukolLg HE
kateAMNAse dxtiveg kupmuAotnteg kei katdAAiniovg deixteg Srwbrdoewc.

97. Z0vBeTO pIKPOOKONIO

Td v Tapatipnon moAd piKpOV AVILKELPEVOV XPNOILOTOLOTHE T0
atvBero uixpooxdmo mob cuvibag T Aépe mixgoondme. Abté arotereital
Buoikd amd 800 cUYKEVTPOTIKOLG Quxolg, TOL eival otepenpévol otig dlo
Gixpeg Evog colva. ‘O Evac eaxds dvopaletar dvtixeiuevinds kai Exer mohh
pikph Eotioxn amdotucn (fa). Aiyo népo and v kopia £otio Tou tomole-
tolpe o ukpd avrikeipevo AB mol Bélovpe va maputnplicovue (oy. 196).
‘O dvTikeEVIKOS QuKbg Diver Tote 1O eidwlo AB,, mov elval TOaYUATLRD,
avtiotpappévo kel peyolitepo Gro to dviikeipevo. "0 5e0TEPOg Qaxo6g dvo-
patgtal meocoplddums xui Aertovpysil @g Grhoé pkpookomLo, yoti 16
npuyuatikd sldowlo AB; oynuatifetur petad tod npoco@dialpiov pukod
xai tilg KOprog €oting tov.
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At

My,

Ix. 196. Edvbeto mxpookomto.

INa t6v npocopBaipio paxo 16 mpaypanikéd cidoro A.B, wailel polo
npaypatikod dvuixeipévon. "Etor 6 mpocogbiipioc pakdc Siver 16 sidwio
A'B’, nob eivar gavracTind, S5pbio xai peyeditepo amé 16 A;B,. Ta va PAré-
novpe kabupd 16 Tehikd eidwro A'B, mpéner adtd v oynpatiletar oThv
ELayromn Gndotacm edxpivolg dpacenc (5).

Mé ) Bonlere évog kabpéptn 16 dvuixeipevo AB goriletar ioyopa,
dote 16 1edxéd eidwio A'B’, mob elvor mokb peyeritepo and 16 avrikeipevo,
vé givon potewvd. "0 dvnikeipevikés xai 6 npocopdiduioc gaxde sivar ov-
oTpeTe PaKdy, Yié va drogedyovial TG cedipata mob xapaxtnpilovv 1oV
Eva @axo.

a. 'loyig To0o pikpookoniou. Eépovpe ét1 iayde (I) Tob pixpookorion
dvopaletar 7 yovia pé v émoia Prémovpe péow t0d poxod T povade
uiKovg Tod dvriketpévon. "Av howmov PAérovps pé yovie @ 16 pfixoc AB Tob
avrikeipévov, tote 7 ioydg (I) Tod pikpookomiov eivar :

Pl
AB
‘H &Eiowon adth ypageton xai Eton :
(0] A
b g o
"AMAG 0/AyB, elvan 7) logdc In 1o Tpoco@Baipion pakod. Adtoc eidaps
6m Aertoupyel dg andéd pikpookdémio xai, Smag Eépovps, 7 ioyog tov elvan

P

In = L . "Qorte eivan :
fn

DL ]
AB, fu
Ity ESiocwon (1) 6 Aoyog A,By/AB elvar 1 yoauuxr peyébvvay 7, o
avrikeipevikod gakod, 1 émoia sivan :
_AB, _0A,
A=AB T OA
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‘H &otioxn @ndc.uon OE = f, 1ol dvrikeypevikod siver modd pixpn
xai propodps katd wpocéyyion vé AdBovue OA =~ f, . 'Eriong andotoon
OA, xatd mpocéyyion elvar ion pé Ty dndctacn tdv OmTIK@Y KEVTPOV TV
800 goxdv, dnhadn sivar OA; ~ 00, = L. "Qote N ypopukn peyébovon
v, &lvai:

_ AB,
T RAB Ra

“Etot and v éEicwon (1) Ppioxovue OTu 7 ioyic Tod prgocxomion
elvar :

l

ioyig wmkpookomiov I= ——+
fo - o

Tta cuvnfiopéve pkpookonia N oyds graver ég 3000 dromtpieg, Evd
oTé Tohd xaké pikpookoma @raver dg 10 000 Sromtpieg.

6. MeyéBuvon Tol pikpookoniou. Eépovpe St ueyéfvwan (M) Evog
drrtikod dpydvov dvopdletar & Adyog tfig yoviag (wg), HE v omoia PAé-
novpe pécm tod dpyavov to eldmro (A'B),
npdg TV yovia (o), pé THv onoia Prémovue
16 dvtikeipevo (AB) pé yopvo patt, tav 10
avrikeipevo Ppioketar otiv Ehdylot ano- \
otaon ebkpwolg Opdceng (8), dniadn
glval : —

*Ac Osoprioovpe 6t 16 dvrikeipevo
AB xai 10 €idwrho A'B’ Ppiokovror otiv
E\ayiotn Grdctact edkpivodg Opaoemg & (oy. 197). Tote ol yovieg w,
kol oy, Gv avti 71 tig Egumtopeveg AaPovpe tig 18ieg Tig yovieg, elvat :

Ex. 197. Meyébuvon M = o,/w,.

—_ A'B' 1 w, = _‘A_B
L R Kol oy
“Apa T peyébovon 1ol pikpookoriov elval @
A'B’
M @
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‘H &Eicwon (2) propel vé ypagel xai Eton :

A6 16 oyfipe 196 Bpiokouvpe 611 elvar :
AB QA K A'B . 8
AB, OA, AB, = Tn
AB, _ OA, AB, 1

AB ~ OA i AB T T,

"Etol an6 v &Eicwon (3) Ppiokovpe &ti 7j ueyébuvon tof puxpooso-
alov elvar

1.5

peyéBuven pixpockomiov [ 7 e
fa-fo

Katd ouvbixn 7 dumopu] peyéoven tob pixpooxomiov opiletar pé
Paon v Ehayiotn andotacn edxpivolg dphoewg 1ol xavovikod patiob
6 =25 cm.

Iapadevypa. Zé Evo pikpooxomio elvan :
I=20cm, fy=1cm, fg=2cm
‘H ioyi¢ abtob tod pixpookomiov elvar :

l 0,20 m

L i G

= 100 &romtpiec (m-1)

“Av 16 pikpookdnio T6 ypnoiponolel Evag napatnpnTic, Too Exel M-
yrotn éndotacn ebkpivols dpdoeng & = 20 cm, tote v’ adt6 TOV TApUTY-
pnn 1N peyébovon tob pikpockomiov eivar :

M=1I.8=1000m1'.0,20m = 200

¥- AlaxwpioTikn ikavéTnTa Tol piIkpookoniou. “Oco abEavetar 1) pe-
yéBuvon tol pikpookomiov, 1600 mEPLEOOTEPES AenTopépELsg Sruxpivel T
HATL pOog AV OTO JUKPOCKOTIKO Gviikeipevo mod mapatnpel. "AALG 600
onueia dév pmopel va drukpivoviar dg Eeywpiota onptic, Stav 1) dndotect
Toug Eivul puKkpoTEpT Gnd Eva Opro, mov ovoualetul dtaywoiaTixy ixavd-
mra (i) Srexprukt ikevotyta). "Ay 1) dndéotoon tdv 8o onusinv elvar -
Kpotepn and av1o 10 dpro, 1016 616 £idwho, avii N dvo Eeyxwpiotd on-
peia, oxnuatilovia o mxpoi orteivol kbxlol, o 6 Evug okenalel Eva
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pépog tob dilov. Abtd 16 puivopevo dpeiletur o1V meolfldaoy 100 Qotos,
1 dnoia elvar drotédeopa tfig kupatikfic pboens Tod gutds. "Qote 1) Sraywpt-
ploTikn ikavotnte Tol pikpookomiov Exel Eva Opro, mol Sév umopobue va
10 EemepacOovpE.

3. MikpogwToypagia. Mropolue vi pubBpicovpe v dndotacn 1dv
800 @axkdv 1ol pikpookomiov £to1l, HGTE TO TpaypaTiKO idwio A,B,, mol
diver 6 avrikeipevikoe, va oxnuotiletar Eunpodc and 1iv kOpro £otia Tod
npocogBdipiov gukod (oyx. 198). Tote 6 mpocoeBiipiog guaxdg diver 7d
mpayparixd eldwio A'B’, tob pnopel vi oynuetiotel nave of Sidppaypa 1
ot potoypapikf) TAdKe (uxpopwroypagia) i) G KIVNUOTOYpAQIKT Toivia
(xumuarouipoypagpia). AbTéEG ol KIVNUUTOYPUPIKES TULViEG TPOCPEPOLY TO-
AoTipm Bonfera otiv émioTnpoviky Epevva xai ot diduokalic.

Mpocopdarpiog
.
TAVTIHELUEVINOG A

B \\E Ay
AE O £’ Ao /E

B,

"AYpWHaTIKO oloTnHA

98. 'AxpwpaTikd cUoTnpa dUo npiopdTWV

“Evo. Aent6 mpiopa Exst debractik yovie A koi delkteg drubliocewng
ng yié v Epudph dxtivoforia xai np yia v iddén axtivofoiric "Otuv
mave o1o Tpicpe nEETEL AEVKO @dg, TOTE 1 yovie EkTtpontic & elvar :

Y1a tig £pubpég axtiveg Sg =(mg—1)- A
yia Tig idde1g axtiveg S=(m—1)-A

Ofi £pulpéc xai ol idde1g dxtiveg mov Pyaivouy amo 16 npicpa, oynpHu-
tiouv peteld Tovg pia yovie mod elvar ion pé 11 drapogd Taw dvo pwricw
éxtponijc, dnhudi givar :

5]——89;(!]1— ])-A—'(h[—_-*])-A (ll‘v(r 814 61_= (ﬂ]——l\E)‘A
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Méave otd diappaypa, tob Bpioxetar of dpiopévy dndortacn amd 16
npicpa, napatnpobue 16 aopa tob Aevkod ¢wtos. T6 midros Tod pdouaros
no) mapotnpodpe, wpoodiopiletor dné M Sragopd &; — g THV yovidv
éxtpornfic.

IMaé ™ otepavooro elvar n; — ng = 0,02 &vd y1a v muptvako elvar
ny — ng = 0,04. "Qote ya v 6o Seblootixn yovia A évo npiopa dnd
mupLtvado diver pdopa wov £xet Simhdoio whdtog Gnd t6 Qhope ol divel
16 mpicpe Gnd cre@aviaio.

Zovbixn dypopatiopot dbo nproparwv. "Eva Aento npiope Z Exel dio-
Bhaotikn yovie A xoi dvtictoryovg deikteg Sabldoeng yid tig Epubpég xai
Tig idderg dxtiveg ng xai ny. T eaopa wod oynuartilel adtd 16 npicpo Exst
mAdGTOG :

8 —d%g=(n;—mng)-A

“Eva dAho mpiopa TI Exer dvrictoiyoug deixteg drabhicewg yid Tig
£puBpég xai Tig Idderg dxtiveg ng’ xai ny". "Av 16 npiopa IT Exel pié xotdh-
AnAn Stobhaotixy) yovie A’, uropel adtd 16 npiopa vé ddosr eaopa mobd
va Exel mAdtog Too pé 16 whdtog ol Eyel 16 paope Tol wpiopatog . Tote
0a elvar :

- 5y — bg = (if —ng) - A’

"Av ocuvvdvdoouvpe 1@ dvo npicpata X xai I, 6nwg aivetar otd oyfipa
199, 16t 10 devtepo mpiopa drvawpei THV
avaiven tod potog nod Tpokdlece 1O Tpd-
T0 7piopa xai and 16 deltepo mpiocua
’-_x" Byaiver wéa déopn axtivov Asvxod gords.
' "Qote 10 Aevkd @, tepvhvieg péoa amd
16 cbotnua tdv 0o npiopdtov 8év mabai-
vel avdalvon, GAAG povo éxtpomn. Ta dvo
npiopate Z kai IT arotedobv Eva dyowmpua-
Tixd oloTnua metopdtwy. "ATO T4 TOpoTa-
vo cvunepaivovpe 6ti, yid va drotelicovv
dvo Sagopetikd mwpicpata Eva axpopatikd
Zx. 199. "Axpopankd cdotnpa obotnpe, tpénel va loydel 1 dxdiovdn £Ei-
800 mpLopdrTav. caon :

I'Iupﬂ\':ulcg

[tawuvﬁu)«ug

covbikn aypoputicpod bt K prond b
800 wpropatav (ny—ng)- A= (@' —ng)- A
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99. 'Axpwpartiké ocvoTnpa 500 Qak@Vv

Abo gakoi A xai B Exovv dxriveg kapmudotntog, 6 A paxdg Ry, R, xai
6 B guxdg Ry, R,. Of deikteg Siabrdoewg yid v épubpn xai v 1ddn
axtivoPoria eivol o1oév A @axd ng, ny xai 016 B @oxd ng’, ny'. Tote y1d tov
kabéve goxd ioydouvv ol mopaktte Efichoelg :
Y16 10 Qaxo A :

1 3o 7 A 11,1
f—g=(ns—1)(i+§;) (1) xai f—l-(ﬂl—l)(i]-l-—R—;) 2)

1é 16 pukd B

1 : 1 1 s WA 1 1
oD (grg) O i p-6i— D(x+x) @

“Av oi 800 paxoi cuvdeBodv kai drotelécovy Eva dpoatovikd cooTnua,
T618 4} loybc Tob oveTiuarog Yié tig dbo dxpaisg dxtivoforieg tob @acua-
to¢ tob Asvkod @atog elvon :

7@ v &pubpt dxtivoPoria L +L,
FB fg fg

1 1 1
e

7id v iddn adxtivoPoria

“Av B&Lovpe 16 chotnua OV d0o puxdv A kai B va eivar dypwpuarixd,
t61e npénet of kOpieg Eotieg, mod dvricToryolv otig dbo dxpaieg dxtivofo-
AMeg, vd ovuminrovy xai Enopéveg mpénet va elvar Fg = Fy, dnkadh npénet
va loyoer 1) éEicmon :

1 1 1 1 1 1
s PR TR A L AT ®

“Av oty &iocoon (5) dvrikataotiicovpe 16 kAdopata and tig dvri-
oroiyes EEwomoeig (1), (2), (3) xai (4), Bpickovpe 811, Y14 va elvan dyowpuatixs

" vd ovornua T@v dbo paxdv Y4 tig d0o Oewpodpsveg dxtivoPolrieg, mpémel
va ioybel 7| Gxdrovdn EEicwon :

ocuvlfkn dypopatiopod

ot i e (),

(©)
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‘H &Eiowon (6) pavepdver b1, yia vi

e T TPOUYROTOTOL|COVHE TO Tapundve &y po-
g e o : }_ tla'rucé oot |, 1fpém:;1 :r(i O’U:ISU(E!.O‘OU;J.E
e Eva aquyxevrpotixd xal Evav dmoxevrom-

Tixd QUKO, oV Vi drotelolvrul and dra-
opetixd eldog yvaiwd. Emeldn oi 8bo
guxoi 1ol ovotfhuatog PBpickoviar oé
énaon], Emetar 611 ol dbo Zpumtopeveg
Emeavereg Exovv TRV bl dxtiva xopmvAotntes. onmAadn eivar R, = Ry
(oy. 200). Té dypopatikd chotnpe propel va elvol cuykevipoTikd #i dmo-
kevipatikd. "H £onioxn andotaon F tob ovotipatog nposdiopiletar dnd
v éEicwon :

Iy. 200. Aypopatikd cloTnpa
800 gakdv.

ME¢ 8o povo gpokolg dév metvyaivovpue Vi KoTOOKELAGOVUE TEAEi®G
ayxpopatikd cvompe xai vt adtd 1é dypopetikd cvotipete pekdy Exovy
MEPICCOTEPOVG Gmd V0 PuKODG.

QwTElIVN €vEpyEla

100 "HAhiak6 @doua

“Av pé 16 guopatookonio éEetdoovue T gdopa Tod fAtaxed pmTd,
nopatnpolpe 61t eivar Spoto pé 16 pdopa Tob Aevkol pwtdc, pé T Supopd
6t1 016 @aopae tob NAiukod PoTog napyovy ToAlés okotelveg Ypappés. Of
mo Compég anod altéc yapuktnpilovrar pé 14 ypappate tod Awativikod
alpaPntov (oy. 201). Oi okotewvég ypappés Ppiokovtar wavtote of ot
ouéves Oéoers oyenikd pé 16 eaope 100 AsvkoD pwTog Kai Qouvepdvouv GTL
ano 16 NAlakd edg Aeimovy mavrote OpLopéveg dxtivoPfolries. "Qote :

Toé qhako @idg dév elvan teleiong Levkd @dg, niati tol Aeimovv mohdég
Kai mavrote oi.idieg dxtivofoliss.

T

E
e ]
o

m
fe—=10

Zy. 201. Ol mo Lompéc oxotewvég ypapués tob flaxkod @doparos.
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"Onwg 06 dobue of dllo kepdhato, ol dxtivoPolieg mod Aeimovv dmod
16 HAoK6 0dg droppopotvrar &md T Sidmupn dtpdceaipe tob “Hilov.

Ol Siagopeg dkTivoPorieg mob droteholv 16 @dopa tob Aevkod QwTog
wic putewviic Ty i 10 pacpa Tod AAiakol QOTOG HETAPEPOUY HLd popon
gvépyelag, mov TNV dvopdbovpe gwrews) évépyeia.

101, Mnxavik6 icod0vapo ToU QWTOC
T Bhec Tic QWTEWVEG MNYEG YIG Ty magaywy] THs puTewic évépyetas
Eodevetal pia GAAN popen dvépysiag. “Etot m.y. oTov fekTpLko Aauntipa
| RAEKTPIKN Evépyero uetatpémetar GE QOTELVR EVEpYELL xai loydel | apxn
tiic Sratnphosng tiig vépyerag. ‘Enopévag frextpixt ioyvg P (Watt) peta-
tpémetar of looddvaun eutelvii pon @ (lumen) xai ioyer 1| &icwon !
P=M:-®
&mov M £ivat ouVIEAESTAC Tob dvopdletal unyavixd igoddvapo Tob @mTds.
“Qote Exovpe T oyéomn :
[ G LI G e
|
L pnyavikd ioodovepo ol @otog M=

P (Watt)

@ (lumen) M

“Av otiv éEicwon (1) elvar ® = 1 lumen, tote sivar M = P. Qo1 :

E Té pnyovikd icoddvapo (M) tob gotis Exepaler Thv ioy0 of Watt, 0
onoia icodvvapsl pé gotevi] pof) Ton pé 1 lumen.

*H pétpnon tob pnyevikod icoduvipon 1o @utds draitel TOAD AERTES
petphioeis. "Etor Ppébnke 6mi:

l Tric ovvnbhopéves eatewvig mryig 1 lumen hevkod ontig icodvvapel
pé ioyd 0,01 Watt.

Watt
lumen

l_pnxavmé icodivapo Asvkod Qwtdg M = 0,01

*Av hoimdv pié @atelvi Tnyn mephyer gutevi pon fon pé @ = 350
lumen, odth f| @eTeLV pory iooduvapel pé pnyavikl ioygd P ion pé:

_\l’a_t}__ . 350 lumen = 3,50 Watt

ek b e e 7

YnoionoiOrke amod 1o ivotirouto EknmaiSeuTikrg MoAmkrg



242 "Onrikn

102. ZuvTteleoThe anododoewe QwTEIVAC NNyRc

"Onwg oé Skeg Tig mepLnTdoEIg MOD MG popYT Evépyeiag perarpéneral
of GAAn, Etor xai oty nepintecn @V gorevdy Tydvy ioydel 6 dxdrovbog
Gptauds :

"Ovopdleran svvieheotiig dnoddosag (1) mis potaviic nnyiic 6 Aéoyog

tiic @péhpng dhikiig goreviic poiig (D,,) mod napaystan npog TH Sana-
viopevny ioyo.

(bol

cuvIEAEGTIG Gn0dOoEmS QuTELViig TNy =3
San

‘H dpéhpn dhixt patewvi pof) perpnpévy of Watt elvon Ton pé
vaﬂ = M > Qol
‘Emopévag 6 cuvtekeotig Gnodooeng piig pateivijc anyfic elvar

o Pagd A _ M-,
P&m P&nn

n

"Evag ovvnbiopévog frextpiiog Aapntipag mupektdosng mob Exel ioyd
katovahdoeng Psax = 25 Watt. diver 6MkT goteivi pof ®pa = 260 lumen.
‘Emopévag 6 cuvtedeotiig dnoddosmg Tob Aapntipe sivar :

M-, 0,01 Watt/lumen - 260 lumen
Pren 25 Watt

Kat n = 0,104

Abtog 6 hapmtipag Exet anddoon 10,4 %, dnhadh oxedév povo 16 1/10
tiic RAextpikfic Evépysiag mob Lodedeton, petatpénetol of dpédun poten
évépyeia. "Oheg ol gotewvig mnyég éktdg amo Tic dpatég dxtivoPorieg &k-
népmovy kel mohdég Gépateg dxtivoPolieg, mod mpaxtikd sivar dypnorec,
vt agédyuny ioyds elvar povo ol dpatég axtivoPolisg.

Ievikd 6Aeg ol cvvnbiopéveg poteivés nnyég Exovv mold uxer) dmd-
doan. "And toig fdektpikoic hapntiipeg T peyahitepn drddooyn Exovv of
Aapntiipeg @Bopiopod. TMa v e ioxd kataveld@oewmg m.y. 40 Watt, 6
Aapntipag mupaktdoeng Lxel anodoon 11,6%, évé 6 Lapntipag plopiojod
Exel 589,
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MPOBAHMATA

175. “Evag wavoveg, Budpoioynuévog of éxatootopetpa, Exel ot duai-
peon undév wid mold pkpt eotev oytop @. Mopdhinia pé tov kavova
Koi 6 arodotacn & = 50 cm @nd Gno adtov elvor Evag pikpog éminedog xo-
Opépng, Tob Bpicketor mave otV kddeto oTOV Kavéve 66 onueio @. O
kafpéping oTpépetar xotd @, = 15° xai Emerta watd @, = 30° ZE mowd
Swaipeon cvvavtid tOV kovove T avakdopevn axtiva ;.

176. “Evag éninedog xabpérng Exet Gyog 10 cm kai elvat xatax6pupoc.
"Epnpoc anéd tov kabpéptn xai of 6pildvria dndctacn 20 cm Bpicketal 16
patt pog xoi péco otov xabpiptn Prémovps TéV xaTaxdpugo Toixo TOU
elvar niow pog kol of ardéotacn 2 m. Iloco Gyog to toiyov PAémovpe péca
ooV KubpéQTn ;

177. “H pd Baon xoivdpikiic yoddivng papdov (n = 1,50) elvor kvpti
coumpikh émeaveio pé Gxtive kapmoiotnrag R = 20 mm. Z€ amocTacT
a = 80 mm arnd v xopupn O tiig coapikiic mpdvetag xai Tave oToV
GEova tiic papdov Ppicketar Eva potevo onpeio A. Na fpebei ot moon amno-
otaon B and thv kopuen O oxnuatiletar 16 eidwio A’ tol onusiov A, dtav
fl paPdog Ppioketar péoa ooV Gépa. Asiktng Srabhicewg tob dépo n = 1.

178. "Evoc ouykevipoTikog gaxog Exet oyetikd deixtn Swbidoewng g
npoc ToV dépe n = 1,66 xai éotiaxn andotaon f = 12,70 cm, 6tav Bpioke-
o1 péoa otov Gépa. “Otav 6 gukog Bpicketal péca oté vepod, Toom givor 1
éoTiokn arnootac fy Tob puxob ; Zyetikdg deixing drebhdceng tob vepod
Gg mpdg Tov dépa ny = 1,33.

179. Tlave otov kbpto dEova £vog gokob, of droctacn o = 150 cm dnd
©6 dmTLKd KEvTpo Tov O, Dmapyet Eva potevo onueio A. "And 16 Ghho pEpPOS
tob @ukob xui kaleto orov GEovd Tov petaxivolue £va duagpoypa. “Otav
16 Srappayua anéyet 100 cm dnd 16 Quxo, Tave 6TO SLAPPUYHE OLN patileton
Evag QTELVOG KUKAOG mob Exet Siduetpo 2,5 cm. “Otav 16 Siappaypa Epbel
ot amootaon 125 cm dwd 16 pukd, 1 Stapetpog ol patetvod KikAou yivetal
5 cm. N Ppefei 16 eldog xei 7§ Eotraxn dnoctacn f tod gaxol.

180. "Evac ovppetpikds aupikvptog goxdg Exer Seiktn drubhacewng
n = 1,6 koi miwhéet mavo oty Emigdvera bdpapydpov. Lé Gyog 30 cm Tave
@no 6 Puxod xei Tve otdv kbprLo dEova tov Balovpe Eva ow1elvo onueio A.
Iopatnpodue 611 76 £idwio adtod T0D onpeiov oynpatiterar £kel, moo Ppi-
oketar koi 16 onueio A. Na Bpelei 7| £otioxn andotaon f tob gaxob.
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181. "Eva gatevo dvrikeipevo anéyer D = 1,80 m and Suappaypa. Na
dmoderytel 611, v petakd tob dvrikeipévou kai Tob SLa@phypatog torobe-
TNCOVUE EVE GUYKEVIPATIKS QaKd, DIdprovy dho Béoeig Tob pakod yid tig
omoleg oynpatilerar Tave 616 Sidppaypa xabapo eidwro. "Av adtéc oi Svo
Béoeig Tob Qakod dméyouvv petald tovg d = 60 cm, vi Ppebei M| Eomiaxn
andotacn f tol goukod.

182. ITave oty Eninedn émpavela évoe Aemtod EmimedoKkvpTOL QuKob
kol kGfete o” abtiv néprer pd dtoun dxtivoy povoypopatikol gutés. Of
daxtives elvar mapaAinieg pé tov kopro GEova 1ob puxod. Mé Eva pikp6 Sua-
ppoype Siumictdvovpe 611 oynpatiloviar dvo QOTELVE oNuelaxd £idwla.
To Evu eidmhro eivar Told puteLvo, oynpatifetal tépa nod tHV KuptH Emi-
pavero 1ol paxod kei 6é dndotacn 30 cm anod avth. T dAho eldoho elvar
mOAD hiydtepo QuTEVO, SxnpaTilETUL TPOS M pepLa g éminedng Empdvetag
xai of @néotaon 5 cm and avti. Mdg EEnyeitar oynuatiopnde Tdv dvo
eidOroV ; "An6 6 napandve peyédn ol petpiicape, va bnoloyiotel 1 dxtiva
xeumuddtnteg R tiig kuptiig émedaveiag tob pakod kai 6 deixtng Srabid-
oewg 100 yvoAiol.

183. "Evag émnedoxuprog pukdg Exer Eotiaxd améotacn f = 50 cm.
ITpdg i pepid tiig kuptig Empaveids tov kai of amdotacn o = 75 cm and
10 Qoxd brndpyetl Thve oTov GEova Tol paxod Eva pwtevd onueio A. TTave
oty éminedn Emipdavern 1ob guxod Epuppdlovpe Evav éminedo KuBppTn.
IMob oynpatiletar 16 1ehiko eidwio : Mropoipe ¢” udti v nepintaon v
AVTLKUTOOTAGOUHE 6 GUGTNHE QuKC - kabpépng pé Eva anlovorepo ob-
CTNHG ;

184. "Evag éminedog xabpiépng eivan kabetoc otév kOpro dEova &vog
SUYKEVTPOTIKOD Qukol mob Exel €otiakt) amdotacn f = 20 cm. ‘O kufpé-
9tn¢ Bpioketar 610 fotiukd Eminedo 1ol gukod. ‘Ano v GALN peprd tob
9uxod kai ¢ dnootacn a = 30 cm anéd wltov Drapyet pwtev ebleia AB,
K@Betn o1ov GEova Tob pukob. NG Bpedei f Oéon kai 16 péyefog Tob tedikod
giddrov,

185. "Evug ouykevipetikég gukdc éotiuxiic anoctdoswg f Ppioketar
GmEVUVTL AT Evay KoTAo oQuipikd Kabpéptn, mov £xet dxtive kapmuloTTag
R = 10f. Of xbpro1 dEoveg 100 gukod kai 00 kalpéptn cvprintouv kai M
anoctacn 100 ontikod kévipou O Tob pukod and v kopugl] O; 1ob xu-
Opeomn eivar OO0, = 13f/2. "Epnpdg and 16 ouxd Omapyen e evleia
AB, xd8etn o1ov KO1v6 Kiplo GEove xui 16 onucio B tilg ebleiag AB cup-
nintel pe Tv kOpra £otie 100 Qurod. Ni Ppelet 1 0o kai 16 péyebog 100
tehxol elddiov.
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186. Avo Aemtoi guxoi, & A cuykevipotikés kai 6 B droxevrpotixos,
Eyouv kowvd xipro GEove xai f éotioxn arndoTacn tob k@fe @uxol elval
xat @nohotn Tpd Ton pé 20 em. ‘H ardotacn petakd tdv dbo gakdv slvar
10 em. Na Bpebei 7| Béon fig k0prag Eotiag Tod cvoThlatog, Stav pa déopn
aKTivev TapdAAniov pé Tov kolvo kipro dEova : a) TéQTel TpdTe Tave o1o
puxd A kai P) Téetel npdre mdve o1d guxd B.

187. I£ Eva civheto pkpookdnio of éotiakés Gnootdoelg 1ol GvTiKEL-
pevikod kai tob mpocopbéipiov @axod &vtiotmxm-ﬂvm fa = lcm xai
fn = 3 cm. "H énootacn 1@V OTTKBY KEVIPOV TV QuXOY elvar I = 15 cm.
"0 ropatnpnTig ExEl EAAYLOTN AMOCTUON gbxpvolc Opaoeng & = 25 cm.
Na Bpebei /| Gmoctaot X 10U AVILKELREVOY AB and v x0pra éotio ToD
avtikelpevikod gaxod.

188. Té £va cOVPETO pKpookomio of Eotiakés GroaTdoelg 1ol GVTiKEL-
pevikod xoi tod npocogdaiiov gaxod avtictolya elvan f4 = 0,5 cm xai
f; = 2 cm. “H andotaon petagd 1dv 600 Qoxdy eivar otabepn xai fon pé
I = 15 cm. Mé 16 jxpockonio udtd BéAovpe va npofalovpe mave c€ did-
epuypn 6 £idolo Evog mord pikpol gvtiketpévon mob gartiletur loyupd.
Té Sragpuypo Gnéyet 2 m and 10 AVIIKEIHEVO. Na Bpebel of mooTn dndoTacm
o 4m6 TOV GVILKELPHEVIKO pukd mpénet va Tomobetiicovpe 16 dvtikeipevo koi
noon eival 7 peyébuvon mov METLYAIVOUHE.

189. “Evag mapatnpntig propei vi draxpivel g Eeyoprota dvo onpeia,
Gtav Ta Prénet bno yovia TOLAGYLOTO fon pé3 10-% rad. "Av 6 Tapatnpnng
ypnoiponotel pKpooKoTLo mob et ioyd 900 dpt, méco eivar 10 péyebog
70D PLKPOTEPOV AVTIKELPEVOL AB mov pnopei 6 mapatnpnTig va 8l pé adto
70 UIKPOOKOTIO |

190. T1a Ty &pudph xai 1y ihdn dxtivoPoiic oi deikteg Srwbracemg
elvar :
oTH GTEQUVOUAO ng = 1,524 ny = 1,544
oty mupitbulo ng = 1,627 ny=il,671
OFLOVE Vi KUTUGKEVUGOURE Eva G POHATIKG COGTNHE TPLGRATOV yid Tig
akpuieg dxtivoPoiieg Tol @UOHUTOS. “Av 16 npiope and oregavicho Exel
Sra0hacTiky yovie A = 25° moon mpinel v glvat 7y Srubruotikn yovie A’
100 npioperog and TuptTHEho ;

191, Ta 7ig axpuieg axuivoPoiries tob oputod @aopatos oi deTkTEG
drebhdoemg £1voL :

o11] GTEQUVLUAO ng = 1,524 np = 1,544
oty mupLtiako ng = 1,627 ny = 1,671
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Bédovpe Vi KOTACKEVACOVIE Gy puPLTIKO CUGTNE Pakdv Nd Tig dxpaiec
axtivoPolrieg Tol dopatog, ypnolporoidvras Evay Emnedoxupto pukd pé
dxtive xoproddmrog R; = 10 cm xoi Evav éminedoxoidlo @axd pé dxtiva
kopnvddtntog R,. NG dmoloyiotel ) dktiva kapmudotntog R, xai 7| Eotioxn
dnéoracn F 1ol cvethpatog.

192. “Evag filextpikds Aapntipos pé obppo and Bolepapuio Exet ioyd
xatovohdoeng Py, = 100 Watt xai diver 6hixn potewv por] @, = 1580
lumen. ITéon eivar f Evtaon I 1fig otewvfic nnyiic oé candela ; IMéococ
elvar 6 cuvteleotiig drodocens Tiic potewviic nnyfig xai mdon elvar 1) oyl
nob Eodedeton xatd candela ;

193. "Evag fAextpikdg Aopmtiipag mupoktdoens xai Evog @hopiopod
Eyovv loyd xatavordoeng P= 100 W xai divouv dvtictouye dMxn 9a-
tewif] pofy @, = 1630 lumen kai @, = 4400 lumen. Na Bpelei 6 Aoyog Tév
CUVIEAEGTOV GmodocEDS TOVg T9/N;.

194. Ol napondve §0o Aapntijpeg Aertovpyoiv &mi 100 dpeg. "Av 1 fike-
ktpikh Evépyeta mol Eodebetar yid T Aertouvpyic tovg kootilel 2 Spy/kWh,
noon elvar 1) domdvn katd candela yid tov kabéve Gnd adrodg tobg Aap-
ntiipes ;
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‘H \n mod évagéoetar oté Magbompa 3év elvon
onoyosmtin didaxtéa TAn, GAAMG pmogel vé pehe-
mdel ngoaigeTiné Gmb 16 padnui mod Déker
vé péder nide pmogodpe vé Epagpdoovpe tig EE-
ohoeic mol Porixape oxeTixd pé v xiwmon.
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I. "YnolAoyiopéc TOU péTpou u TAC TaxoTnTac

Bpfixape 11 16 pérpo v tiig TayvTnTag Tob DAikol onpeiov M divetat
amwd v éEicwon :

; . : As
otypeio Taybtnte v=lim — (1)
At = 0 At

94 Eetaoovpe nidg propolpe va tpupudcovpe v EEidoon (1) kai va iro-
Aoyicouvue T otiypaic ToyxdTnTa v HAikoD onpciov.
“Eota 811 y16 16 0Akd onueio M 1) dropdxpuves Tov s ané v apyni O tév
Gropaxpiveeny of cuvaptnon pé 1o Lpdvo t Sivetar dnd a éEiowon mob
Exer T popon :

s=Botr @

&mov B xai § elvar 8vo oradepd peytdn Tic Kivioewc.
& t = 0 eivar s = B. "Qore 16 péyebog P elvar 7 doyue] dropdxovven
8o To0 k1vnTod amé v dpyf O tdv dropaxpivoswv kai érouévag 1y EEi-
ocwon (2) yphesta :
8 =g, + 8t? (3)

“Otav & ypévog t adEdvetor xatd At, téte kol f dropdxkpuven s petaBih-
Aetar dvrtiotoiyo xatd As xoi ioyber § &iicwon :

s + As = s, + 8(t + Af)?
fi s + As = s, + 8t + 25t (At) + 8 (Ap)? )]
"Av deaipéoovpe thv iicwon (3) and thv Eicwoon (4) Exoups :
As = 25t (At) + & (At)?

Gpa —f‘i=25t+5(At)
At
“Otav 16 At cuveyds Ehuttdvetar t6 mniiko As/At cuveyds petafalletar.
Kai 6tav 16 Atteiver va yiver Too pé undév (At - 0), t61e 16 Tnhixo As/At
teiver va MaPer wijy Sprasr} Tips) 28 t | omoiu elvar 76 doro (lim) 100 As/At,
6tav 16 At teiver mpbg 16 pndév. Altd onpeidvetal Etor

lim == 25t

At = 0 At‘
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*AALG ohpgave pé thv EEicwon (1) adtd 16 Epro tod As/At elvar 7d pérpo
v Tiig TaygbTnTag Tob bAkod onueiov M katd T ypovikh otiyun t. "Apa eival

otiypaio TaydtnIa v = lim s 25t (5)
At =0 At

Mapaderypa. “Av n.y. 1| dElcwon tfig dnopukpiveeng tob bkob on-
peiov M (vé povadeg MKS) divetor dnd v édicwon :
s=54 3t
tote £lval s, = 5 m xai 1) TaxdTnTe 100 K1vnTod of pid gpovikn oTiypn t
£yeL pétpo :
otiypaio TayvITO v = lim o] i v =6t m/sec (6)
At—>o At
"And v éEicwon (6) Bpickovpe of kabe ypovikf oTIypn t 10 pETpo v TG
tayvTtag tol kivntod. “Etol m.y. Ppiokovpe 6T :
yid t = 4 sec givat v = 24 m/sec
yid t = 4,01 sec eivar v = 24,06 m/sec x.0.x.
Tevikeven. "E@uppoloviag o0 cvAloyiopoie mod kavape 1ia v £5i-
cwon (3) xai of dlheg Eilohoerg dvitepov Bubpod dg mpodg t, Ppickovpe
011 yevika 1@ v EEicwon :

s =5, + 8t selvar lim —f votr-1 (7)

Il. "YnoAoyiop6c ToU péTpoOu @ TAC YWVIGKAC Tax0TnTac
TRV kukhkh petaPaddopevn kivion Bpikope 6t 70 pétgo @ TG Y-
vioxiic Taxdtntag tob bAxol onueiov M divetar ano thv Egicaon:
Ag

oTIyaio YOVIOKT TayiTnTe o = lim — (1)
At 0 At

“Ecte 611 Y14 16 Dhikd onueio M 1| yoviekh anopdkpuve tov ¢ of cuvap-
on pé 10 xpovo t divetm and v éficwon :

¢ =@+ ut? 2
Té b avénon tob ypévou t katd At avrictoiyel petafoln tiig yoviakiig
anopuxpivoeng ¢ katd Ag xai ioyvel 1) egicwon : '

@ + Ap = @y + u (t + At)?
fi ¢ + Ap = ¢, + ut? + 2ut (At) + u (A)* 3
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"Agarpdvrag thv éEicacn (2) and v éiowon (3) Bpiokovye :
A@ = 2ut (At) + u (At)?

Gdpo 2—?=2ut+u(m}

“Otav t6 At teivel mpog ©6 undév (At - 0), 16 wnhixo Ap/At Teivel mpog Eva
dpro, mov elvor 6 2ut. "Qaote elvar :

lim ﬂ =2ut

At = 0 At
"AlAG chpgaeve pé ™y Egicmon (1) adté 16 Spro Tob Ag/At eivar 6 uérpo
@ Tfig yoviexfic taydtnreg xatd Tt xpoviki cTiypn t. “Apa sivor

oTiymaio yoviek S = Ea Ay s

ToayOTTO At >0 At

INepadarype. "Av n.y. 1 &ficeon tiic yoviexfi dropakpiveens tob
blxol onpeiov M (o€ povadeg MKS) diveton anéd v éicwon :

¢ = 3 + 5t
tote glvor ¢, = 3 rad xoi | cuymaeic yovioxy taxdtyre éxel pétpo :

cn-r'uwu — o = lim ﬁ | @ = 10t rad/sec 3]
TaOTNTO at »0 At

“Etot and tiv éEicwon (4) Bpiokovpe m.y. St :
b t = 6 sec glvat @ = 60 rad/sec
Y t = 6,5 sec givar  ® = 65 rad/sec
Tepatiipnon. Kai £8@ ioyvel N yevikevon nod avapépope otiv Tapa-
mwave § 1.
Ill. “YnoAoyiopde ToD pETPOU @ TAC YWVIGKAC £MITAXUVOEWC

Ity xokhien peraoidopevn kiviion Ppixope St 76 pérpo o Tiig
yoviekfig émraydveeng ol dAkod onueiov M diveton and v Eicecn

oTiypaio yoviakt 5 Ao
= = 1
émtayuvvon . a{l-IP o At M

"Ecto 611 116, 16 DAkd onpeio M 1 yoviekn toxdtnté Tov @ of cuviptnon
RE TO Yxpovo t Sivetar and v &icmon :

® = @ + pt? @
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¢ méa abtnon 1ob xpovov t karé At dvrictoiyei peteforn Tiic yoviakfic
tagbtnres o xetd Ao kai ioybel 1 éEicwon :

o + Ao = @, + p(t + Ap?
k| o + Ao = @, + pt? + 2pt (At) + p(At)? 3)
*Apumiphvtag v éicwon (2) @nd v éEiceon (3) Bpiokovpe :
Ao = 2ut (At) + p(AaD)?

Ao

"Otav 16 At teiver mpog 16 pndév (At — 0), 16 mniiko Aw/At teiver mpdg
&va. dpio, mOL sivar 16 2pt. "Qote elvon :

*AMLG ooppava pé thv EElowon (1) abtd 16 Spro Tob An/At elver 76 uérgo o
Tiig yoviakfic imtaxivoeng katd T gpovikh onypi t. "Apa eivar :

onymaio yoviekn i AW
imTayuvon = -_Mlu.?u At ~

Mapaderypa. “Av n.y. 7 ificwon tiic yoviekiis tagbmrag tob dlikod
onueiov M (cé povadeg MKS) diveran Gro v éEiceon :

o= 04+ 7t?
618 slvon @, = 0,4 rad/sec xai 7 yoviaxi Emrdyovon Exst pétpo :

oTiypiaic Yoviakn Ao

= lim — = 14t radfsec? (4
gmtayuvon # Altl_r? o At L 4 sndfems @
*Etol and v éicoon (4) Ppioxovpe m.y. 611 :
7nad t=3 sec glvar o = 42 rad/sec?
e t =5 sec elvat  « = 70 rad/sec?

Hapatipnen. Kai 3@ ioyder 7 yevikevon nod dvagépape otiv napo-
nave § I.
IV. Euduypappn pevaBallépevn Kivnon

“Onac otV Kaprohoypappn £t kei othy edBOypapun xivion 16 pé-
Tpo Tiig onymaiog TaxdrnTes v Kei 1fig oymeiag émitaydvosng ¥ divovial
aro tig avtiotoiyes EErchoeig :

18
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MHXANIKH Zelida

Kapnoréypappn xivion

1. KapmuAdypappn xivnon. 2. Tayxdtnte otV kopmudoypoppn xi-
vnon. 3. ‘Emutdyvven otiv kopruloypopun kivinon.” 4. KvkAikf pe-
toforiopevn kivnon. 5. Kvkhixf 6pora petaPoilopevn xivnon...
Mepikéc nepinthoaig napaymyiis Epyov

6. "H mopoyoyn Epyov. 7. "Epyo petafintiig duvapcng. 8. "Epyo xivn-
thpto koi Epyo dvtictdosws. 9. "Epyo Lelyoug Suvapemv. .........

Kivnen tév panparov

10. "H xivnon té@v Pinudrov. 11. Kataxopven Pori. 12. ‘Opifoviia
BoAn. 13, TIAGYLe BOAM. ..o
Kwobpeva ovetipoata dvapopic,

14. Kwobpevo obotnpu dvagopic. 15. Zetnpe dvagopig pé evbi-
ypauun opadi kivion. 16. Avvapn adpdverac. 17. Zootnpe avagopis
Kivovpevo e000Ypappa pé émitdyuvon. 18. Metpntég émitoyivoews.
19. Ztpegopevo chotnpo dvagopic. 20. "H ['fj ¢ otpegdpevo clotnue
) T i ot e e s R R
"Egappoyés tiis Swatnpiiosas tiis dppiic

21. “H éppn Dhixod onueiov. 22. "H dpy tiig Statnpioewng tiig dpuiic.
23. "Epapuoyf tfig apyfig tiig Stetnpioeag tiig dpufis otiv kivnon
nupadviov. 24. Kpodon d0o otepedv copdtov. 25. Kevipikn téhein
nAaotikf xpovon. 26. Kevipikn téheta dlaotikn xpodon. .........
Zrpogiki] kiviion ctepeod

27. Ztpogikn xiviion otepeod. 28. Kuvnuki &vépysia otpepopevov
otepeol. 29. 'EEicwon tfig otpogikiic xiviceng otepeod. 30. }:-rpo-
@opun. 31. EdevBepot dEoveG MEPLOTPOPTIC. v vvvvvnrrvnveaneinn,
Noépog 1ijg maykooprag ElEeag

32. T6 medio Pupbnrug. 33. Medio Pupvtnrag tfig I'iig. 34. Metafoln
tfic Tiufic tob g pé 16 Oyog. 35. "H mpaypotikn tpoyid tdv PAnpdt@v.
36. Tlepipopd PAfipatog yopw and t I'fj. Texyvntdg dopvedpog .. . ..
Népor tfig pofis

37. 'Iavika pevotd. 38. “Opiopoi. 39. Nopog 1ig ouvéyetog. 40. No-
pog tol Bernoulli. 41. "Egappoyéc tob vopov tod Bernoulli. 42. Eco-
epikn tpIff) 1@V pevotdv. 43. Kivnon ohpatog péoa otév dépa.
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“Otav 16 At teiver mpog 16 undév (At - 0) 16 mnhixo Av/At teiver mpog 16
Gpro :

Av
lim — =28 + 6¢t
At + 0 At +

"Qote chpgove pé v &icacn (2) Exouvue :
otiypiaio Emitayvven y=28 + 6¢et (6)

Hapadevypa. "H dropdxpuven s 1ol dhikold onueiov M (of povadeg
MKS) bivetor and v éEicwon :

otypeio dropdkpuven s =44 7t 4+ 103 (7
Zoppwve pé tig EEiomoeig (5) xai (6) Exovpe :

ouyweio taxdnta v= 14t 4 30t (8)

onypoic Emitayvven =14 +60t (©)]

'Ano tig EEiohoerg (7), (8) kaui (9) Ppioxovpe m.y. &1L Y14 t = 2 sec
elval :

s =111 m v = 148 m/sec vy = 134 m/sec?

Mopatipnen. Oi dmoloyiopoi mol kdvape o1d nupedeiypota @V ma-

paypaopov I, I, III xai IV arniovotebovtal, v €puppdoovpe auécwng Th

~vevikn éEicwon (7) mob dvogépetar otiv § L.

"Av Ty Y1@ uid kuhien peteBaddopevn kivnon dAikod onpeiov M (of

povideg MKS) 1 yovioxi| dropdkpoven divetal and thv &Eicmon :
YOVIEKT] dmopdkpuven 0=2+5t2 4+ 7t

101e Ppiokovpe duécag St elvan :

yoviakh taydtnte ® = lim A8 = 10t 4 21t
At =0 At
s ; Al
yoviakn Emitayuvon o=Ilim — =10 4 42t
at»o0 At

“Qote m.y. Y14 t = 2 sec elvar :

¢ = 78 rad ® = 104 rad/sec o = 94 rad/sec?
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onypaie tayxdinTe v = lim %s_ (1)
At o At
. Av

oniyptoio Emtagovon = lim — ()]
at»o0 At

Tid t6v Droloyiopd v peyebdv v xei v ioylouv o 6101 cuAloyiopol
tob xévape mapandve. “Ag Peopficovpe pid eUBOYpoppn petaPoddopevn
kivnom HAikod onpeiov M mob f dropdkpoven Tov Sivetar amd thy tEionon :

s = s, + 6t2 + &t® (3)

T& mié abEnon tob ypovou t katd At dvriotoiyel petaforn tob s xotd
As xai ioyoer 7 EEiowon :

s + As = s, + 8(t + AD? + &t + At)®
i s+As= so+6t5+28t(At)+6(At)2+et”+3£t(At)*+3at2(At)+a(At)3 4
*Apmpoviag v &Eicwon (3) drdé v éticoon (4) Exovpe :
As = 25t(At) + 8(At)? - 3et(At)® + 3et?(At) + e(At)®

xai ﬁ—f = 25t + 3(At) + 3et(At) + 3et? + g(AD)®

“Otav 10 At teiver mpoc 16 undév (At — 0) 16 mnkixo As/At teiver mpog
176 Opro :

As
Iim —= 28 Jet?
M-I»nnm'- S

“Qote ochpgave pé thv iEicwon (1) Exovps :
oTiypaie TaxvINTe v=258t+ 3st? (5)

Zé adénon Tob ypévov t katd At avriortoryei perafodrd tiig TaxdTNTOG v
katé Av xai Exovpe thHv Eficwon :

v + Av = 28(t + At) + 3e(t + Af)?
# v+ Av = 25t + 28(At) + 3et® + 6et(Ar) 4 3s(At)? (6)
*Agapdviag tiv Eicwon (5) ano thv éEicoon (6) Exovps :
Av = 25(At) + 6et(At) -+ 3e(At)?

St 2—‘: = 25 + 6Get + 3e(At)
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33, VoA ORUBIQ . . ..o oooo i e s w6 56 S S 4 sl e e
Oeppoduvapixn

54. Gegppotnra xai pnyavikn évépyeia. 55. ‘Tooduvapic Bsppotnrog
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aEiopa. 61. Bropnyaviki andédoon Geppixiic pnyaeviis. 62. Ocopnua
VOBACEINOL. 53, TEVEPORMEE. o cnhn s o s s e e s e e R s e

Oeppixéc pnyavic
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67. Oeppikég punyavég écatepikiic xaboews. 68, To npaypotikd Sud-
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Tiipeg dvudpiceas. 71. WokTukée pnXaves ... ...
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73. Mayvijtion. 74, Mayvnuikf] Dotépnom. .. .......... i

HAEKTPIZMOL
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