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MHXANIKH

KaunuAdypappn kivnon

1. KapnuAoypappn kivnon

“Eva Ao onpeto kiveital mave of xaumidy teopd (oy. 1), mod i Bew-
polue a¢ dxivnro ohompe avagopic. ‘Opilovpe Eve onpeio O tfig Tpo-
AUIg Mg dpyM @V Swotnpdtev kel Tt Oetiky eopd. Tote 7 6éon M tob
Kvntod nave oty tpoyld tov mpocdiopifetar and to pétpo wai T popa
00 to&ou OM = s. "Av sivar Yoot i popen Tiig tpoyids tob diixold on-
Heiov kai M &iomon tig Kvioehs tov s = f(t), toTE npocdiopiletat 1e-
Aglog 1 xkivion 1o Dhikod onueiov,

0] 4 —— R —
."f i K
/ L Tpoyia
| e :
= =Apxn TOV dilaoTnpdTwy 0
Zy. 1. Kapmoddypapun xivior Ot Zy. 2. Kvkhixn kivnon Ohixod on-
xob onueiov. peiov.

"Eotw m.y. 611 fve Duxd onpeto M xivettar méve of KUKMKT] TpOY LG Toh
£xel axtiva R (oy. 2). ‘H éicwon g Kiwvijoeag elval s = 3t2—21+4, Téote
o& xdbe Tipf tob ypovov t dvrictorysl Oplopévn Bgon Tob KivnTol mavm
GTNV TPOYLGL TOL.

2. Tax0TnTa oThv KapnuAdypappn kivnon

Ztic ypovikég oTypés t kai t+4 At 76 $Aixd onueio M Ppioketar dvri-
atoya atig Béoeig M, xai M, (oy. 3) xai of drnootdoeig tov dno Thv apxn
O wév Siustpdtov elvat OM, = s, xai OM, = s,. Tt/ diapxere 100 Lpovay
At 16 kivnto datpéyer 16 16k0 M;M,, mob Eyel pétpo As = s,—s,.
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6 Mnxavikij

=
*Ovopalovpe péon Taydryra (v,) ol kivyTol oth Siépreia tob ypdvov At
76 Gvooua:

. : -~ MM,
péon toxbdmTe Oy = —e—

dnov 1\21_1]!‘:/12 glvar 1§ yopdn tob t6Eov MyM,. 'H péon taydtnte dév Eyxet
Kepid @uokt onpacie, ylatl 7 petatdénion MM, mod dvagépetor oTdV
napanive Opiopd, diagéper and 16 Sdomud, moL OTHV TPOYRATIKOTNTO
Srotpéyel 0 KvNTO.

*Ovopalovpe zayd-

1)
EA'/E: At ™mra (—ub) 100 KvnTod
ot ApoVIKT oTiyun t
M'] Up M2 16 Opro mpdg 16 Omoio
\ ; Teiver 1| péon taydINTO
0 Tpoxiad o1 didpketa Tob YPo-
vou At, tav 10 At
Ex. 3. Méon taxitnra —13:_ kal otuypaia mxﬁrnm;’. TEiVEL TPOG TO uUNdév.
—
toyoTnTa V= lim M;M,
Ao At

“Otav 16 At teiver mpdg 16 pndév, 1| diedbBuven tol dviouatog M_,sz Telvel
vé, oupnéost pé ) Siedbovon Tiis épantouérns tiic Tpoylds o16 onuelo M,
016 dmoio Bpiowetar 16 kvnTod ot gpoviki atypn t (oy. 3). TO pétpo v,
tfig péong taydntag teiver mpog Eve Gplo v, mod elvar 6 pétpo g ta-
x0tNTag T0b Kvntob M ot gpovikh otiypn t. "Qote:

Ztiiv xepnvléypeppn kiviien 1 tayotnte o kiyntob of pia dpopévn

. xpoviki oniypd t glvar Gvuopa F nob Eyer dpyf 16 wvn1o, Qopia
| tiv ipantopivy oté dvtictoryo onpeio g TPOYIES, Qopd TN Qoph
L tiic xwijoseg tob Kiviytod kei pétpe v, mob divetar and T oyfon:

texdTnTe v = lim 2y 1)
At—+0 At

3. 'EmiTdxuvon oTAV KapnuAdypappn kivaon

Ttig ypovikég otiypés t kai t4 At 16 DMxd onuelo M Exet dvtiotorye ta-

KoTNTO };1 xai_t:z (oy. 4). Z¢ Evo ompeio A tob dmnédov Epappdfovpe dbo
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KaunuAdypaupm xivnon 7

aviopato AB =r1‘;1 xai AL =3;. Té dvvopa Bl glvar 1| avuopotiky Sia-
Qopt g tuydnTag ol KivnTod oTN ¢
Sibpkela T0b ypovov At, dnhadf elvor t+a V3

Av = v,—v,. *OvopdLovps ubom dmi-

Tdyvvon q; 76 dvoopa: M,
péon Emtdyvvon _y: == % O

‘Otav & gpovog At Teivel mpoc 16

undév, 1 péon Emrdyvven _y: Teivel

npog Eva GVOCHOTIKO 6910_}', noL glvay

i émird D xt M o1 -
i SREIgURGn S0V KO0 ot xpo Zy. 4. "Emtayvvon ?c‘n’]v Kopmudd-

VIKT] oTiypq t. Ypapun kivinon dhikol onpeiov.
I3 i .
Emitdyvvon Y= lim — (N

I dibpkete 100 xpovov At 16 dvuopa T Ta0TNTOg AB ouveydG pe-
taPardetar ki 7 dxpn B 100 dviopatoc Srayphst ud kopmoln ypappuf BI.
Té onpeto B propobpe hoinév vi 16 Bewpicovus oav Eva Bonbnrixd svnd,

To0 oti xpovikh oy t Exel raydryra v mob Sivetar Gmod T oyéon:
L
V = lim

—— Gpa elval Voo
At -0 At i U

T6 dvoopa V Exer 11 dievBuvon thig Epamntopévig g xkapnding BIT o16

onpeio B (oy. 4). Hapatnpobue 61 16 &vucuu?tﬁg émtaydvosng Ppi-
OKETUL MAVTOTE oTNV KolthoTnTa Tfig Tpoylig OM,.

"Egappoyil. ©d ipappocovus thv mapandve pédodo yié vé TpocdLo-
pioovue v &ntayovon of wd aniq Kopumuddypappn kivnon. “Eva DAko
onpelo M éxtehel xuxAien opadi] xivion (oy. 5). “Onag Eépoupe, 16 pé-
Tpo Tfig TayvTug elvarl grabepd kai ioo pé:

e 2nR
=T

Grov R elvan 1) dkriva tfig xoxhikiig tpoyiic, T 1 nepiodog tfig mw']c‘smr;

1 v=0-R
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8 Mnyavikij

kel o 1) yoviekf tegdtnre. CAALG f SievBuven tfig taydnrag Bbcuvsxc'f)g

perafdiderar. “H dixpn B (Bonbnuiké xwvnro) 1ol Gvbopatog OB=1v
ot gpbvo T Swypdeper
OMOKAN PN mEpLOEPELD,
mov Exer pijkog s = 2nv.

Té dvvopa _\}'Tﬁg Toy0-
wrag ol onueiov B
elvar E@omtopevo Tiig
neprpépelag, dpa md-
vtote elvar xdfero o1
Gvoopo tfig taybInTag

v xai pétpo V fig
ToyLTnTag Tob onpsiov
B glvat ico pé:

) X 2mo
Ty. 5. & 1ov mpoodiopiopd tiic Emrtaxivoens y oy v =uT—

Spain kukAkn xivion tob Dhixod ompeiov M.

"Eneidn elvar —\7=? fretar 8t 10 dvoope Tfig Emtaydvoswns Tfig
Kuvioenc Tob kvntod M Exet gogéa thv émPatiki dxtiva OM, gopd mpog
16 kévrpo O Tiig xuxMxiic Tpoyrac tob xivnted kai pérpo y lco pé:

2nv
= i1 kil
ki po. ) T

2nR -
*Antd v EElcwon V= —“T— Exovps el
“Qote N xevrgopdlog dmrdyvvan (1) 100 xivnrob M Exer pétpo:

2
KEVIPOROAOG EmLTAYLVON Yy = % il ¥ = @*-R

a. 'Emtpdyia kai kevrpopdlog émrdyuvon. ‘Avakbovps Tiv émitd-

FOVoT| —"y) ot &0 cvvioTdoeg, i katd T devbuvon tiig épantopivng Tig
Tpoyidc kai thv AN kotd SedOoven xabetn otiv gpantopévn (oy. 6).

‘H émrpdya émirdyvvon ;:_, yopaxktnpiter T petafoin tod pétpov g Ta-
x\')-mmg_x‘; toll kuvnroll. “H xevrpouddog émizdyvvar) -;x yapaxtnpilet ) pete-
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KaunuAéypauun kivnon 8

—_—

Boin tig Srevbivoeng tod dviouatog v tfig taxbtnreg Tob xvntob. "Otav

1 iy
T Gvoopote v kol v, elvar 6poppora ¥ dvtippora, tote 1 kivon elvat

avtiotouyu émrayvvduevn 1 émfoadvvduevy. Kal dv f| Emtpoyio imrayovon

. T ’ . =
Iy. 6. "Emtpoyia Emtayoven Yg Kai kevipopdhog Emitdxuvon VK-

.Ys elvat Saprdc Ton pé undév (;E = 0), o1& 16 pérpo v Tijg TaydnTug Sra-
mpeltar otabepd wal f xivion elvar duaky. "Qote
Liv kepnoloypappn kivien 1f émr&xuvon_}' elval suvietapivy tijg

— —

Emrpoyreg Emraydvesws v, kel tiig kevrpopdhov Emttayivecmg Tice

| Emrdyoven ¥ = ;/e + 7, xai Y =Vye+ri

-

4. Kukhikn peraBaAAopevn kivnon

“Eva OMko onpeio M xwveltan pé perafaldduerny xivnon navo of nepipé-
peta, mov Exel axtive R, kai omv dpyn td@v yxpovev (t = 0) Bpioketal otiv
apyn tdv dropakpovoswv A (oy. 7). Ztig ypovikég otiypés t xai t--At 10
xkivnto Ppioketar dvtiotorya otig Béoeig M, kai M, xai Eyer -

ApOVoOC t YOVIOKN TaxiTnTe o Ty OTNTO. v

Lpovog t--At YOVIUKT] tayvtnte o--Aw TuyLTTO VE-Av
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10 Mnyavikr}

a. Twviakh TayurnTa. Itf Sidpkeia tob xpovov At 1 &miPorixn dxtiva
Swaypaoer T yovie Ap xoi Eropéveg ot diépkela tod Apovov At 7 uéom
yovaxy] taybryra 0, EYEL uéreo:

Ag

péon YOVIOKT Taxitnie o, = =7

w+Aw

w4

Ty. 7. Kokhikn perefoiropevn xivion diikod onpsiov.

“Otav 6 1povog At teivel Tpdg T pndév, 1| péon yoviaki taydTnra Ag[At
teivel mpog Eva Gpopévo Bpro, mov elvar 1) yawani] Taydtyra © ot ypo-
vikf) otiypf t xai Exel pérpo loo pé:

MwvLax |yoviakh texdmte Ap |
Iaxﬁtntalt &Y | (ouymoia) SiEve At

M "Oneg o1V KukAikn opedi) xi-
" viion ETot Kai oTiv KuKMKR HETo-
@ Balopevn kivion to dvoopa 'm"n’ig
: [\ yoviexfic taxdtntag Exst apyn To
! kévtpo Tiig xukhikiig tpoyLdc, digv-
+ Buvon kabetn oto Eninedo tfig Tpo-

yuic voi gopd mob kaBopiletar pé

% Tov kavove tob dsEiootpopon Ko-

yhia (oy. Ta).

s
. 7a. “H @opd tob dvioupatog ®. 8. Fwviakh émTdyuvon. pe]

Siapxeto 100 yxpovou At | yoviaki taxdtnte petafaiieta Kotd Ao xai
Emopévog ot Sldpkela Tob xpovov At TO KvnTo Exel péon ywriaxi] éme-
vdyvvon @, mob Exer uérgo (oo pé:
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KaunuAdypauun xivpon 11

Aw

péomn yoviexn Emitdyvvon 0= 7

*Av ¢ abtf tiv éicwon Balovpe Aw = I rad/sec kai At = 1 sec, Bpi-
okouvpe 811 povdda ywwaxiic émraydvoews elvar: 1 rad/sec?.

“Otav 6 ypovog At teiver mpog 10 undév, tote 1 péon yoviexn Eémitd-
yovon Aw/At teiver npdg Eva dpropévo Opro, mob elvar 7 ywwiaxi] émerd-
qovan o ot xpovikn otypl t kal Exel pérgo oo pé:

yoviakf Enitayvvon
(oTiypieia)

‘H yoviexf &nttdyvven

—
elvar Eva dvoope a, Tod Exel
1) Stedbuvan xoi 1 popd 10D

& —_—
avoopoatog Aw (oy. 8).

y. ‘Emtayuvon. Ztuiv
KukAkn petaPodriopevy xi-

viion % dmrdyvvon v Elval

5
. : Zx. 8. F'oviekn émitaxvvon a.
of kabe otyph 1 cvviote- i 1l n

pévn 8o kdBetwv pamé’;u T0VG CUVVIGTOCHY (o). 9), oi omoleg elvar 7j &mi-

Tpdyta émttdyvvan -yE xal 7 xevrpoudlog énirdyvvon ‘yK

— —_ —
EmiTayuven Y=1vg+ Vg
(oTrymaic)
"Enetdi 16 dvbopata v, kel v, elvat
navrote kafeta petafd toug Emetar St ~= v
ot xaPe oTiypun vé pérpo y Tiic Emtu- €

yovoeag elval (0o pé:

émtdyuvon V= VYE+ 'Y:(
(oTiypmaic)

— —
IZx. 9. Ol dbo ovvictdoes yp wal vy
i Emrayovoems v.

Wnepromotr|Onke amé to lvotirouto EkmaiSeutikrg Momikrg



12 Mnxyavikrj

T6 pérpo thig Emitpdytag xai 1fig kevrpopdlov Emtayivosng elvar :

émitpoyla
s T
gmitayoven - E

KEVTPOUOAOG
Emitdyuvon K

=* R

5. ’Egappoyn Tig EEIcLoEwWg F=m ? otV KUKAIKr) peTaBah-
Aopevn kivnon. “Eve Dhiké onpelio M Exer pdla m xoi xtelel xwveduer]

Zx. 10. £16 DAxd onpeio Evepyel

— —
N 8ovapn F=m - v,

uetafaldpevny xivyon nave of tpo-
x1a, mov Exel axtiva R (oy. 10). Z¢
pd gpovikfy otypn t 16 KvnTod
Eyer Emrdyvvon '? Zopgove pé
70 BgpeM@dn vopo tiig Avvepnkiig
gxelvn ™ otiypn Evepyel nave otd

Ohikd onuelo ddvapn E:m:yt
1| émoia Exer i SievBuvon kai T
Qopt TG émwxbvcsmg—'; xai pétpo
F=m-.y. "H &evbovon tfic duva-

HEMG F Bpioketon mavo o16 Emi-
nedo TG KuKALKTG TpOYLEG.

‘H dvvaun F propel va davoAivbel of dvo kdabeteg petalld ToLg GLVI-

oTMOES &

v EmTpdyla cUVICTOOU

kol TAv xevtpopdro cuvvicthoo

— —

Fp=m-y,

— —_

FK=m-'yK

“Av 1| EmTpoyin cvvicThow FE glval {on pé pndév (FE =0), 1018 670

DMKO onpeio &vepysl pévo 1 kevipopdhog cuvicthdon AFK kol t6 DAKO on-

peio &ktelel wvxdint] duals] xivnon).

Tevikf} nepintoon. “Otav &vo DAkd onpeio, nod Exel palu m, éxtelel

onowudnrote xaunvldypauun xlman, t16te of kabe ypoviki oTtypn t 16 ki

vito ExeL émrdyvron '?Ko.i o106 DMko onpeio évepyel 7 dvvaun:

e
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KapnuAdypappn kivpon 13

€. 'Avakegpahaiwon yid Thv kukhikf peTaBalNdpevn kivnon. “Otov
Eva Do onpeio M pé
palo m gkteAel KoKAIKT
petoforiopevny  xivn-
o, 101 of kale oTLYpN
1| KIVITIKT| KaTaoTact
1OV mpoodlopiletat 4no
ta peyedn (oy. 10a) mod
avagépovial oTOV T
pUKGTO mivako.

Tx. 10a. Té peyédn oriv kukhikn petofariopevn
Kivnon.

Kuklikf petafaliopevy kivion

féon Tod KwvnTod s = f(t) ¢ = f(t)
YOVIOKT TOYOTINTU u; : o = f(t)

- \
Yoviexn EnTdaguvon o | a=f(t)
ToOTNTE (YPORHIKT) v | v = f(t)
Emthyovon '3 i Ve + i
EmTpoyLe EmTAYLVOT) —Y:g Yp=a¢-R
KEVTPOHOAOG EMLTAYLVOT TY)‘K = w? R
duvapn F=m —'Y:' | F=m. VW;

5. Kukhikn opahd peraBaAAoépevn Kivnon

“Av 16 pétpo tiic yoviakfic EmtayiveEng o Siutnpeital otebepo (o =
a7uf.), TOTE 16 OAMKG onpeto M ékrelel wurdin dpaid perafaldduevy xi-
yan mov pmopel va elvar opokd Emrayovopevn (o > 0) 1 dpohd tmBpa-
duvopevn (¢ < 0). "Av 16 Kvnto Exel GPYLKT] YOVIOKN TUXOITNTO Wy Ko
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14  Mnyavixry

Eextvaer amd TV dpyn AV dmopakpivesmv, tote {oybovv of &iodhoeg:
a = otab. 0o=0,+ta-t (p=a)0-tj;~%u-t2

“Av elvar @, =0, t6te ol mupanave FEichoeig Yphpovral ;

1
o = otad. O=0-t (p=7a-t2

“Av otig tEioboeig Tfig yovioxfic dnopaxpiveenc ¢ GVTIKOTOOTCOoURE TO
xPOvo t and tig EElomoEig tiig yovinkiig taxbtnte; ©, Bpickovue :
o=Vol2t2c- 9 0=V ¢
‘H émdyovon of xdbe onypn Exer pétpo :
Yy=Vri+7i,  6mov Yg=a-R Yg =0 R
‘H royxdtnre of xibe otiypn Exel pérpo:

v=y, -t i v=0-R

‘H §Ovapun o évepyel o6 DMKd onpueio Exet of kade GTLYPN RETPO :
Femy  Fom YRET
“Av 16 bhxo onpelo M Exet dpyich yoviokt dnopdkpoven ¢o, TOTE slval :
1
(P=(Po+‘90‘t -_JE Tﬂ'lz
Heparipnon. Of nopandve Eiichoeig slvar aviakoyeg pé tic EEiodoeic

mov Exovpe 116 v e000ypappn Spakd petafullopevn kivnon.

Mepiki] mepintwor. “"Av 1| yoviexy Emtdyuven slvat ion pé pndév
(a=0), 1ot | yovioxf taxdmre o dwpeltor orabep] (0 = otad.) xai
10 Kinto Ektehel woxdent] duakif xivnon. Tote 1 émitpdyie Emrtdyuven
glvar Tom pé pndév (g = 0) xai 7| toxdte elvar orabepr; (v = otad).
L’ abt) ™y nepintoon drdpyst povo N kevipopdhog Emitdxuvon ?K nov
Exel pétpo v, = 0 R = v¥/R.

Mopaderypa. “Eva Olixd onpelo, Eekivier and v fpepia kol Ektelel
Kukhiki] Opodd Emtayovopevn xivnom pé otubepr yovieky Enttdyuvon
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KaunmuAdypauun kivnon 15

o = 6rad/sec®. "H daktiva th¢ tpoyidg eival R = 2 m. Z11] xpoviki oTiypn
t =4 sec 10 xvnTo e :

YOVLIKT Tay LTt © =« t=6rad/sec? - 4 sec = 24 rad/sec

Tay OO 0 = R = 24radfsec- 2 m = 48 m/sec
YOVIOKY dropdxpuven @ = % a-t2= ]T - 6rad/sec®- 16 sec® = 48 rad
Emitpoyla Emitayvvon Yg = - R = 6rad/sec?- 2 m = 12 m/sec?
Kevipopdho émtayuven vy, = o’ - R = (24rad/sec)*- 2 m = 1152 m/sec?
Emitdyuvon v =V +v. Kai ¥ = 364,49 m/sec?

Th otiypn t = 4 sec 7 dievBovon tijg Emtaydvoews ¥ oxnputiler pé my
EmPatiky dxtive OM (oy. 9) yovie 0, tob npocdiopiletat and 1) oyéan
SO0 =" 7,

NMPOBAHMATA

1. "Eva DMxd onpeio Kiveital mave of KukAKN tpoyid dxtivag R=20cm
He otubepn yoviukh énttiayuvon a=2 rad/sect. L1 ypovikn otiyph t=3 sec
Vi Bpelel: o) 1§ yoviesh taydtte o B) 1 taxdme v 7)1 kevrpopdrog
Yx ®oi 7| Emtpodyie émtayovon v, Kol §) 1] émtdygvvon . Eivar wg = 0.

2. "Eva OMké onueio kiwveltal of KukAkn tpoyd dktivag R = 0,2 m
Kai of md ypovikn otiypi 1) Kevipopdhos v, wai Emtpdyle émtdyuvon
Ye &lvar Toec. “Exeivn ™) onypn | émadayvvon £xer pétpo v = 4 m/fsec?.
N Bpefet : @) 10 pétpo Tiig Y kel TG v, 0 B) T yoviek) taxdmrte o kol
N yoviaxn gmtayuven o y) N yovia 0 mod oynpatifer | Siedibuven tijg
Emitayovosws v pé Ty EmPetnikn axtiver kel 8) 1 tayxdre v

3. "Eva Ohx6 onueio £xet pale m = 2 kgr, xiwveltal mave of KUKALKN
Tpoyld dxtivag R = 0,4 m pé atabepn yoviekn émrdyvven a = 3rad/sec?.
Na& Bpelel noco eivar 0 pétpo F otfig Suvapewg, mod Evepyel mavo otd
Dhkd onueio ot gpovikn otyp t= 10 sec. Elvar o, = 0.

4. "Eva OMk6 onpelo Exel pabe m = 100 gr, elvar depévo oty dkpn vij-
Hutog mov Eyet pikog R =1 m xai Steypdeer xatakdpupo KOKAO. I pid
oty ol 16 odpa katefaiver, 1o vijpa oxnpatilel yovia 8 = 300, "H yo-
via opiletal 010 KATw PEPOS THG TPOYIAG pE THY KATAKOPLPO TOU MEPVAEL
ano 6 kévrpo tob kUkhov. Exeivn 1) ottypn 16 Dhkd onpelo Exer tayv-
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™mrta v = 2 m/sec. Na Ppebei: a) n kevipopdhog vy ] Emrpoyia Emtdyuvon
¥ kabog kal M) Emrdayvvon y Exeivn ) otiypn® B) § yoviaxt Emrdyvvon a
kai y) 1 yovia ¢ ot oynpatiler 1 dievbuven g Emtayivoswg v pé 16 viy-
pa, g = 10 m/sec?.

5. "Evo. Olaxo onpeio Exer palo m = 600 gr xoi xwveital mtave of ko-
KAxh tpoyid dxtivag R =6 m. L& wa ypovikn otiypn 16 OAkd onuslo
Eyel toxtnTe v = 48 mfsec xai N SOvaun mov Evepyel mive o1 DMK o1)-
HeTo Exet pétpo F = 230,5 N. Na Bpebel : a) 1 dritdayuvon v xoi | yoviek
tuxbtnta @ B) f| Kevipoporog v, kel M Emtpoyle Emitdyvvon Ye' Kai
1) N yoviexn Emtaiovon a kai & xpdvog t mod kivitfnke 16 Dlikd onueio.

6. "Eva DAxo onpeio Exer pale m = 4 kgr xai dctedel opaln kokhieh
kivion pe otabepn tayvnta v = 10 m/sec ndve of KukAikn TpoyLd, GxTivig
R =2,5m. Z& b ypovikn ouyun &puppoletar nave otd UMK onpeio
pid dovapn mod diver ot6d DAkd onpelo Emtpoyle EmPpadvven ion pé
Yp = 2,25 m/sec®. TTogo &ivat 10 pétpo tiig duvapeng F mod dvepyet éxeivn

T OTIYUN TAve otd DALKO onpeio;

MEpPIKEC MEPIMTWOEIG MapaywyYNg £pyou

6. 'H napaywyn épyou

Xé Bva Oko onpeio vepyel wa oralepr ddvaun F, 1 onolw petaxivel
10 DMKO onpelo Kutd SlaoTnpe $
(oy. 11). "Onwg EEpovpe, o wudTh
My nepintoon Aépe 6t 7 ddvaun
A nagayer foyo W loo pé:

o3\ By=r €
i X W=F. s-ocuwu (1)
~ 9 ¥l omov a elvarl 1 yovie mol aynpu-

o = ! i B1e0 il ipeo: pé

5 1. Sovenin T mostvel Bovs. tifer | dievbovon Tig duvapews pe

T Siebloven Tiig petuternicend.
“Av elvar o = 0% 1oTtE 1] dOvepn petatonilel 10 LAIKO onpeio Katd 11 diev-
Buven g kai ) &locwon (1) ypaeetar :

W=F.s 2)
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7. "Epyo petaBintac duvdpeswe

Mud dvvapn F EyeL otabepn dredboven xai popd xui petakivel mave ot
Sievbuvoi] g 16 onpeio Epuppoyiic kutd Siaonpe s, AL o1 diapKeLL
abtiig TG PETUKIVAGENG TO PETPO THG SUVApEOS ouveyds perafalderar.
"H petafol tiig Suvapsng of ouviptnon  Fa
HE TH PETUTOTLON § TOUPLOTAVETUL GO B
g;c;ﬁz(éﬁzulq"ypaupn AB'I“A (o7. 1.3:’). A? Ajﬁmf\_jl‘

pe 8T M) PeTaTomieY) § GToTE 1
Aelton 4o moAMEG CTOLYEIHSEIC UETHTO-
nioelg As. Téte propolps vi Seytolpe
6t ot dapxete piic ororyzeddong pe-
Tatoniceng 16 avtictoiyo tpfjpe BI g
Kopmoing t@v petafordv tiig Suvapeng

elval orallepd xai kutd péoo Gpo oo pé | <
Hitfi . ; ; ’
f= ‘; 2, 'Emopfvag 10 oTOLLEI®BES e
£pyo (AW) mob mapdyetal katd ™) ator- k. 12, INd tov inokoyiopd vob
YEUDEN petutomon As eival ioo pé: Epyov petafhntiic Suvipews.
fi 4.
AW=f.As AW = 1'2’ 2. As

AUTO 10 otoye®des Epyo dolunrued elvar ioo ué ©d éufadd Tije émi-
pavetag £vog otoryetddovg tpamslion ZBT'H. To dhwd Epyo (W), mov
mopdyel N petafint dovepn, sivar apbpnukd ioo pé 16 dlporspe Tdv
otolyelwdmy Epfuddy, oti omoiu yopiletar 1 Emeaveie OAAE. "Otav 16
As teiver mpog O pndév, 6 dlpoope OV orolyslwddv Enfuddy  Teivet
pog 16 EuPudo 1ig Empavelng OAAE. "And 14 Tupundve cuvdyetol T
axolovfo cuunépuc

Té Epyo, mod maphyetar and petafrnty ddvapn, apbpnukd siver ico
pé 10 Epfadéd tijg émeaveiog mob opilstar Gnd TV KepmOln TOV pe-
tafohdv tijc Suvapews kai tov dlova tiic peratoricemg (Suaypappa tod
£pyov).

“Av 1 dOvapn F eivar otalepn xal petaxwvel 10 onpeto Epappoyiic g
Kot T d1evbuvol] e Katd dtaomue s, 1018 T didygauua tod Zpyou lvat
Eva oploydvio mupurinioypappo (oy. 13).

a. "Epyo tdoewcg, I'd vi Enpunrivovpe 16 Ehatiplo 10D SUVEHOPETPOY,
Epappolovps o ubTo pid Suvapn mol Exel otalepr disbluvan kai gopd,
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dAAG 16 péTpo TG avbdveTar avdAoya pé v Empfxuven tod £hatnplov.
‘H petapodny howmdv tiig duvapeng glvar poauuxr ovvdgrnen tiig Empn-
kOvoeng xoi 1 oyéon adth Exppaletol
pé thv Eticmon F=k Al Omov Al
B glvar 1| &mpikoven tob ghatnpiov kol
4 k pé otobeph, mov EEaprdTal amo T
l poon kai tic dlaotdoels Tob £ratnplov
I A xai Ovopaletar oxdnodinra Tob EAatr)-

o

L — > plov. "Eqoppolovtag cuvey®g pid dovapn
OE‘__— S '_"* y npoxarobue Empixuvon tod ghotnpiov,
Ty. 13. Awdypoppo oD Epyov otabe- Sn?\.?.ﬁﬁ "per"ta':(:)mcn _:wﬁ c'muaiou’ é(pl:}tp-

pfic Suvapens. poyfig thg duvapemg ton pe AL Zf Sudp-

ket adtic Tig petatoniceng M dovapn

cuveyde petafarietor dmd undév @g ma tpn F.o Adm v bk TN
F tijc duvapeng deiyver 10 Suvapouetpo, Otav EXOUpE TPOKUAECEL TV
gmproven Al X7 adti Ty nepintoon i petaforn Tiig Suvapeng ma.pt-
arévetor amod v ebfeln OA (o). 14) xai émoptvog 6 Epyo ToU TAPAYEL
M peraPlyri) ddvaun apunTik elvat ico pé o éupado tob dploydviov
tprydvon OAB. T6 Epyo abtd dvopaletor Eoyo tdoewg kai elvar oo TG

| Epyo tdosag W=1F A i W=k (A)?

ADTO 16 Epyo ot Eodebtnxe yud TV FhaoTikh mopupopewan tob Ehu-
npiov pével droraptevpévo PEC 610 TU-
PAPOPYOUEVO EAGTPLO PE TN popey| dv-
vauwxijs évéoyetag, 1oL ovopaketat dvva-
i) évépyea élaoTixdTnTag (ywti dgei-
Aetar otV EAAGTIKN TUPaROPeOON).

* Elvaw k = FJAL "Aveivar Al = 1,
cote elvar k = F. "Qorte f otobepn k £x-
paLet T Sovopn, mol mPEMEL va. Epop-
pooovpe otd Ehotnplo, YU Vi TPOKOAL-
covpe EmpkLVeT ToL lom PE pLd povad
pArovg. E16 ovotnpe MKSf otabepn k
Ty. 14. "Yroloyiopog tod Epyov petpiétar of N/m.

TUCEMC.

Mapadeiypa. 10 Ehatiplo tod duva-
popéTpon Epappolovpe pud petaPinti Sovapn kol npoxaiobue EmipnKuven
ot £hatnplov kate Al = 2 cm. "Exeivn i oty 6 duvapdpetpo deiyver
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6t 1 dOvapn elvar o pé F = 60 N. To Epyo nod katafdhope, yid vi npo-
Kodécovps v Empnxuvon tod dhatnpiov, dniadn to Zpyo rdoewe elvan
loo pé:

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

8. "Epyo kivnTnpio kai £€pyo avrioTdoewe

“Otav pa otabepn dvvapn F petakivel o onpsio Epappoyfig g Katd
Siaotnpo s (oy. 15), tote § Sbvapn mapdyet Epyo:

W=F-s.ouwa 0
'Anéd iy Eilowon (1) cuvayoviar t6 &Efg cupnephopata :

@) "Otav glver 00 < o < 90°, tote elvan ouv a > 0 kol 16 Epyo Tiig duva-
pewe F elvan Betixd (W = 0). “H d0vaun F covtelel omv xivinon tol DAL
kol onueiov, nave otd 6noio Evepyel kal tote Aépe &tu 1 dovapn F rapd-
YeL xwnrioto Epyo.

“Otav elvar a = 0° t6 Epyo Exer t péytomn tpn W=F.s.

B) "Otav elvar 90° < o < 1800, téte glvar ovv a < 0 xal 16 Epyo tfig Suva-
newg Foelvor dovnried (W < 0). “H 8bvaun F avudpd otmv xivnon tod
Dhikod onpeiov xai tote Aépe St 1 Sdvapn F mapayst doyo dvriordoews
(oy. 13).

a

s (T N s, "
fonl il o — s ——

a p

Ly. 15. "Epyo kuntipto (o) xai Epyo dvriotaceng (B).

1) "Av glvar @ = 90, téte elvar ouvae = 0 xai 16 Epyo tijg Suvauewg
F elvar oo ué undév (W =0). "Otav howmdv 1 80vapn elvar kabetn ot
HEtaTOmion S, 1) dovapn &4y mapdyet éoyo.

Mepaderypa. “Evo oteped obpe Exer fapog B xoi Bpioketar o€ Oyog
h nave and 16 Edagog. “Otav Gproovpe Ehedlepo 16 odua, abtd TEQTEL

Kataxopueo pé Y Enidpucn tob Pdpoug tov. Tote 16 Bapoc B tob ochd-
Hatog mapdyer xvntipo Eoyo ico pé Wy = B-h. “Evag &pyamg, yid va
dvehost 10 1610 odpe and t0 Edagog dg T Gyog h, tpappoler otd clpa
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né xatakopoen otabepl dOvaun F (oy. 16). Tote mave otd odpe Evep-

yobv of dvo duvapeig F xal B mob Egouv thyv idwe diebbuvon, @rAré dvti-

I L R 2

—_
Eyx. 16, Té Papog B mupdyel Epyo
AVTIOTACEDS.

Betn gopa. Ta onuela Egappoyiig TV
800 SuVGPEWY PETUKIVOTVTAL TavToypove
mhve oty idla kotaxopugo. T abti

v mepintwon 1 d0voun F clva Kivn
thple dOvapn xal maphyer xemrijelo
Zoyo ioo pé Wg=F.h. Katd tiv avo-

yoon toii coputog 6 Papog Tov B
dvridpd oti petakivion Tob cOHOTOC,
dnrodi Evepyel odv dvrloraon kol mapd-
yeu Zoyo dvTiordoews Kat GmOIVTN TIHR
ico pé Wy = B h. "Qotg, Stav Eva

abpe néetel Ehetbepa, 10 Papog tou B
rapayel xwnrijolo foyo, Evd, Srav To

—

510 odpe Gvoyoverat, 0 Papog tou B
napiyer foyo @rToTdoEws.

Fevikg ol Svvaperg mol yapaxtnpifovrar dg avrordoe, Onmg my. N
tpiffy dMcOnoewg, tapdyovy Epyo GVTIOTATEWG.

9. "Epyo ZegUyouc duVApEwV

S fva oteped fvepyel Letyog duvapemv, mov ol duvapegtov F xal F
elvar mavrote kGBetec oty eblsio. AB, i dnola cuvdéer T onpeio EQuppo-

Zy. 17. "Epyo tod Ledyovg Suvapemy.

yiic t@v dvo duvapewv (oy. 17). To ote-
ped GTPEQETAL YOP® ano Eova mov slval
kaOeTog 610 Eninedo tob Lebyovs Kai nep-
vaer anod 1o péco O tiig ebbeiog AB.
Tote 16 onpeia dpappoyiic A kol B tav
800 BUVAUE®V dLaypAQOLY TEPLPEPELL né
axtive OA. “Otav 10 61eped oTPUPEl KUTA
pLd okl pkpn yovie @, ToTe 10 oTOoL-
ye10dn tota AA,; xoi BB, pmopodv va
fewpnBobv xatd mpocéyyion og evbo-
YPappe THARATE ToU EYOUVV T Sr1evbvv-
on tév 8b0 duvipeoy. Kabe ooty eddes

t6Eo Exer pfikog IAI = OA - ¢, 6mov 1
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Yovie @ petpiétal of dxtivie. “Otav 10 OTEPEG OTPEPETUL KOTG TN HIKPT
Yovia @, 16 Lglyog mapdayer Epyo, oo pé :

W=F.AA, +F BB, f W=F 20A)-¢ xai W=F-(AB)-¢ (1)

‘H porni tob Levyoug Exer pétpo M = F - (AB). “Apa 1 eEicwon (1) go-
VEpOVEL OTL ¢

To Epyo Lebdyovg (W) elvor oo pé 16 yivopevo tiic ponfig tol {evyoug
(M) &ni tq yovia (p) nod oTpapnke t6 cdpC.

épyo Letyoog W =M. 0o

6mov 1| yovie ¢ perpiital of axtivia.

Mopaderypa. “Evag tpoydg otpéestar pé v Enidpact (edyoug, nob £yel
pori) M == 30 N . m. "Orav 6 tpoy0s otpietol katd yovie ¢=60"=n/3 rad,
10 Lebyog mapayer Epyo: W =30 N-m . /3 rad = 31,4 Joule.

MPOBAHMATA

7. "Eva abtoxivnro Exer pale m == 600 kgr xai apyiler va xatepaiver
Evav e000ypappo Katneopikd Spopo, mov Exet khion 5%, pt ofuvopivn
™ pnyavy Tov kai Avpéve T @péva tou. Ol dvriotdoelg mov d@eilovral
OT0v dépa kai o100 Edapog £xouv cuviotapévn Faw = 70 N mov Exel 1
StevBuvon tijg Kiviosng, GALG @opd avtifetn pé ) popd tiig KvioEme.
@) TToon elvar 1 SOvapn mov kivel 10 abtokivinto ; P) IMToco siven 16 xi-
vtiplo Epyo kel mooo 16 Epyo dvniotacswmv, Stav 16 wdTokivnto Sio-
Tpeler Saotnue s == 300 m wave o avtd 16 Spopo; IMoon elvar tote 1
Taybtnte v Tob abtokiviTov; g= 10 m/sec?

8. "Eva xifotio Eyel pdle m — 5kgr kol éxtofevetar pé dpyixi tayo-
™Mte v, = 20 m/sec Kutd pijkog £voc kexiipévov Emmidov, mov Exel kKAion
300 To kifdtio Extofetetal Gnd Katom mpdg Td mave Kai dtatpéyel ddotn-
Ha s = 8 m. [Toon elvar ) tppy) dhioOroewg T, mdoo elvar 16 Epyo W Tiig
PR kai va peretnBel dv 16 Kifodnio Emotpigel otd Opildvrio Eninedo
g = 10 m/sec.

9. "Eva abtokivnro £xet pala m — 1000 kgr xai dpyiler va dvepaiver pé
otabepn Taybtnre v == 8§ m/sec Evav e000YPULLO AVNQEOPLKO PO, TOL Exl
Khion 5% Of avriotdoaig. mov dpeiloviat otov daépu kui atd £dagog
Exovv cuviotapévy ion pé Fae — 120 N, 7 omole Exer ) dievbuven Tig
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KIWV|OEwS, Qopd dvriBetn pé 1 gopad tfig xivicewg xai elvar aveEaptnn
Gard v taydnre. a) IToon elvar ) dovaun F mod dvridpd oty xivnon
To0 abtoxiviiTov kai tdco 16 Epyo Tig ouvicTapévng T@V dVILGTRTE®Y KOt
Sevtepodento; B) IMoon eivai # dvvapn EAEewg Fi,, xai f) logig P, mod
dvarntoooel 6 xivntipag; g= 10 m/sect.

10. “Eva @optnyo adtoxivnto Exet pale m = 20 tn xai xiveitar pé tayo-
te vy, = 20 m/sec. £¢ wd otiypn Gpxifer va xatePaiver Evav xatneopixd
Spopo edBOYpappo, nod Exet kAion 3%. "Hpunyevh 8év dvanticoer kapid
ELEN. Ol dragpopeg avnictiosis Exovy ovvictapévn fon pé 80 N xata tovo.
Noéco elvar 0 Epyo thv dvrictdoewv, dtav 16 abroxivnto Swtpélel Sud-
otnua s = 400 m nave ¢’ adtéd 10 Spopo kei noéon elvar A taydtmrte v TOb
avtokivijtou; g = 10 m/sec?.

11. “Eva odpa Eyet palo m = | kgr kai propel va kiveital nave of pi-
Lovtio Eminedo pé tqv énidpaocn ig 6plovriag duvapems F = 6 N. ‘O guv-
teheotng Tpifiic dMobnoems elvar n = 25. a) ITdco sivar 16 Epyo dvrti-
otacews, tEattiag tiig tpiPiic dMobnoews T, Srav 10 copa diatpéietl did-
otnjie s = 3 m ndvw otd O6piovrio Eminedo ; P) MMoon tehika KivnTiky
évépyern E Exer 10 odpa; g = 10/sec?.

12. “Eva avtokivnto Exel pala m = 3000 kgr xai kKiveitar pé taydnrta
v = 10 m/sec mavw ot dpildvtio popo. Kanowr otiyun Ba dpyicel va dve-
Baiver Evav dvngpopikd dpopo mod mapovoialer dvbwoon 0,5 m yia kdabe
Saotpg too pé 10 m. Of dvuiotdoei kai otig 300 mepintdoeg slvar idies.
[Toon mpooBetn oyl Py npénel vd dvantofel 6 xivntipac, yud vé dvefaivet
10 avrokivnto pé thv 8t taydnTe TOV dvigoptkd 5pipo ; g = 10 m/sec?.

13. "Eva DMkd onueio petaxiveital xetd Sidotnue s = 120 cm pé thv
énidpaon duvapeng, W onoia petafarietar g E57g: ) Xté npdro 1/3 tod
Staotnpatog 1 duvapun aOEavetar ypappika and 0 dg 10 N. B) Ztd Emo-
pevo 1/3 tob Sreotipatog 1 divaun dwnpeitar otabepn. y) 1o tedeu-
toio 1/3 1ol Sweotnpatog 1 SUvapun éhattdvetar ypapikd éné 10 N ég 0.
[Toco elvar 16 6Mko Epyo TG duvipewns ;

14, "Eve OAik6 onpeio peraxiveital katd Sidotnpa s pé v Enidpuon
piig petafinciig Suvapews, mov ol petaBori; g of cuvdptnon pé Tt pe
tatdnion nepiotavovrul and t6ko MpTEpLpEpELas, molh Exel didpetpo 10
draotnuo s. Moco elvar t6 Epyo avrtiig tiig petafiniic dvvapews; "Epap-
poyf : s=4m.

15. “Ortav, tpefdvrag, taunKovovpe t6 Elothplo Evog duvapopttpov
kata Al == 2,5cm, 6 Suvapopetpo deiyver St épappofoups Sdvapn
F = 60 N. [Toco Epyo Eodéwape, yid va émpnkivovpe td Ehatiplo ;

Wneptomoir|fnke amé to lvotirouto Ekmaibeutikng MoMmkrg



Kivhon rav BAnudrwv 23

16. T vé ovpmiécovpe Eva Ehatfplo kotd Al = 3 cm, katafaiiovpe
¥pyo ico pi W = 1,8 Joule. [Moon elvar M péytotn npn tiig Suvapewg F
o0 EQuppdcupE oTO EAATHPLO ;

17. Z16 &hatipro Suvapopétpouv épappdlovpe dovapn F, = S0N xai
T0tE 16 Ehatiplo EmpunkOveTal kot Al Lto ghatiplo e Suvapopétpou
Epuppotovps poli pé m Sovapun Fy xai wa dAdn Stvapn F = 80 N mov
mpokadel abfnon tiic Ampnxivoswg tob Ehutnpiov kutd@ Al = 20 cm.
o) IMéoo Epyo mophyetar xatd t Sevtepn émpixoven 1od £hatnpiov ;
B) Méon etvar 4 Ol Svvapixn Evépysia tob teveopévon Ehatnpiov

‘EQapuoyég Tig Siatnphoewg Tig Oppfig
10. 'H 6ppn 0AIKOG onpeiou

“Eva DAiko onueto, mob Exet pale m kui kiveital pé otafepn tayvinTa

e s

U, Exer oppi T m - v ol O pétpo g elval ico ué J = m - v,

"Av o1d Dk onpeto dvepynoel Eni gpovo At a otalepn dhvaun l_:,
tote 7 TaxvTTe 1ol DAKoD onpeiov petafaiietal kKatd Av Kui oOppove
HE 10 Ogpelddn vouo tijc Avvapikiic loygoet 1 ECiowon :

F:mﬂ ipo. | F-At=m.4Av | (N
At o : ]

T6 yivopevo m - A-ﬁ—l.rf:K(pp(lGEl T peTaffolij vijc dopdjc Tob LAkl onpeioy
Kai 1o yivopevo F- At EKQPALel iy Aoy dvvdpems ToU SExTNKE TO DAIKO
Snpeio.

6 ohotue povadov SI elvau:
Hovdada opuiic | kgr - m/sec  povade dbfoeme duviapeng 1 N - sec.

g Eiocawon (1) pavephver St

;;; ‘H perafoln) tijg dppijc Dhikod onpeiov sivar fon pé tiv GOnon tic
Suvapeag.

_ Q. "Oppn otepeold owpaTog nou £xer peTagopikh kivnon. Oty
tVa oteped o@po Exel petagopua) ximon, tote of ke oTyp Gha 1d

—

Vhikd anpela 1ol odpatog Exouy v (dta tayvTnTe L Koi Enopévac 1 dpun
o0 ortepeod elvar
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e A SR T

§mov m elvar 7 6Aw] pdla Tov orepeod.

*Arodeiyverar i :
‘H oppf évog Dhikob overipatog elvar lom pé iy oppi £vog DAkoD
onpeiov, mob GUUTINTEL pé to wévipo Papoug tob cuothpatog Kai EyEl
pale m ion pé THY Shiki pale Tod cLOTHRATOS.
Ay houmdv o KGmola xPOVIKi sTiypn 10 Kévrpo Papoug ol cvoT-

—
paTog ELEL TOYVTNT U, tote | douij Tob DhixoD GuoTijpaTog EVOL

—

‘ oppf HAkoD oUOTHRETOS gr=mio 3

"Evi oteped adpe Ocopeltal G ovoTnLe DAKGV onHeiwy.

11. 'H apxn Thc 51aTNPNOEWC TAC Opupnc

I Bva DAk cbotnpa loybet 1 tEicwon :

?-At:m-ﬁ)

—_—
To Av glvar § petafodn tig taydTnTag Tob kéEvTpov Pipovg Tob cLoTi-
patog, dmov Oewpeital ouykevepwpévn 6hn 1 pala m tod GLOTIHATOC. “H
suviotapévy F 1@y EE0TEPIKOY Suvapsov Epuppotetal oTd KEVTPO Bapove
ol GLOTNHETOC.

"H xivnon tod kEvtpov fapoug 0D cuasThLaTog mpoadioglleTal Judvo dmo
v ovvotapém F riow Ewtegindy dupdpewy mov Evepyody 6Td cuotnpe. H
kivon 1o kévtpou Bipovg oév éfaprarar dnd TS ZomTepixnés dvvduets T00
GUOTIHATOC.

*Ay hotmoy oT6 DAKG choTnie 86V Evepyel koG SEOTEPLKN BUVEUN fl
| CUVLOTUREVT] TGV ELoTEpIK@Y duvdpey eival {on pé umodey, dnaadn dv

s e
givar E — 0, tote kal f perafols) Tis ouijs m- Au tob kévrpou fapove
tob ovoThpuetog elval ion pié undéy. "Emopévag <6 kévipo Papovg Tob
—

ovorthpetog f fpepel (L = 0) # éxterel ev0UYpapun opadln  kivnon
(v = otaf.). T’ adth TV nepintwon M douij 100 OHALKOD CUGTAHETOS O
mjpeitar aTabegd).
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“Eva HAKO cUGTNHE AEYETAL poveudvo, Grav Sév EmBpa MAVE TOV xapLd
wrepu] dvvapn. Tote toygver 7 £67G dpyi] Tijg drarnprjoems Tijs 6opTs

‘H dhkr oppi Evog poverptvov cuotipatos paldv dratnpeital atabepi.

>

apyn Srempnoens g Sppiig m . v = o1ad.

6mouv m gival 7 ddua] pdla ToD CLGTNRATOG, nov 17 OewpPOTUE CUYKEVTPO-
s

HEVN o1o kévrpo Papovg Tod suoTiuuTog Kui v eival N Tayiryra 100
Kévtpou Papovg oD GUCTHRATOG.

12, 'Eqappoyn Tic apxac Siatnphoewe ThAC dppnc oTAY kivnon
ToU nupauiou

Mid mold onuaviikn &peppoyi Tiig SratnpRocng tiig Opprilc Exovie
?Tﬁv kivnon tob mupadlov. "Ag pavtaortobpe d51 ndve of Leto 6prgovTio
tninedo propel va Kiveital Eva #Lappo mupofodo, mov Exel pata my (oy. 18)
To Bapog B tob nopoforov kui i aviidpacn A tob Aeiov Emumédou Exouv
(’UVIGTups’;vnT: ion pé pndev (F — 0). "Qote 10 gbotnpa fewpeitot OV EVO.
To Bifjpe Exer pate my xai Pyaiver ano to mupoforo pE TayvTNTa V. TATO

MV dvapheEn Tiig Ekkpnrrikiig UANG raphyovial pEce ot JKpo xHpo oL

Iy. 18. "Avaxpouon 10D nupoPoOrOL.

Oeppd Gépra mov Exovv TOAD peYaA Tieon. “Ecot and tiv mieon t@v Gepiov
Wvomtiooovtal peydles dvvdpec TAVO 616 Pifjpe kai oTd Eo@TEPIKG TOL-
TOHaTa 10D cwAiva Tod TupoPolov. Alrég of SUVAHELS glvar fowteotids
Mvdueic ToB POVOREVOL CUGTNHETOS.

*Avaxpoven tob mupofidhov. *Apyika i oppn 100 HOV@HEVOY oVoTHua-
g elvar oy ué undév. "Otav 16 PAfjpa Pyaivel ano 16 mupoforo pE Ta-

. — = A

T v, TOTE 16 PAfjpa drokTnoe Gpun my - Vg T6 mupoPoro dmaboyw-

PET (drdxpovar) pé TayvTNTC \;‘, Hote cOppeve pé Thv apxh i Stetnph-
oewg tiig Oppiig va toyer 1 éGicwon :
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— — .
m“-on+m5-05=0 flpu Vg = —Vp - ——

— —

Ot toyvtTog vy Kal vy Exouy T i610 d1evbuvon, dALG avtifetn Qopd.
T6 mupoPoro kiveltar pé gopd avtibetn pé T @opd g Kivijoewg tob Ban-
MOTOC.

Kivgeny t0d mupadrov. v dpyn tijc Siatnphoeng tfig opuilc onpile-
L 7 lvnon Tod mvpaddov. "Avel yid PAijpe, Extoledetar ouvrveyas pdla
qeolwv, mol elvar moAD 0épud, Exouvv peyddn mieon xai mapGyovtar amod
v kobon &vog kedoipov DAkod. TO dnaitovpevo yid v Kavon dEuydvo
| Omépyetl péoo otov mopavho i maipvetar dno v dtudceaipa. “H nison
Ty depiomv dnpiovpyel peydles dvvdues, mod méEfovy TG ECWTEPIKG TOLY®-

—_

pate tob mupadrouv. AdtéG of duvapelg Exouvv a gvwotauéry F, mol
gyel 1 Sdtevbuvon tijg Kiviioewg tdv Gepiov, GAAG gopd davtifern pé T
gopd Tfig Kivhoewg t@V depiov. “Etol dvantdooetar mave ctov mhpavio
wid mohl peYAAN mpowoTixy) dvvaur.

Oi mopavhot elvar xomrioes peyddng loyvog (xvnrijpes dvridodocms)
kai tolvg xpnowponotobpe yid v kivion tév mupudimy mol HETAQEPOLV
eV ToUg Sopuedpovg, Y& Ty kivnon dtactnporioinv kebog kol yia v
kivnon deponiavav (depiofodpeva) kol dinneipotikdv finudtov. "H pe-
rétn tfig Kivioewg T@v mupadrev elval molvmhoko mpoPfAnua, yiati Enep-
Buivouv moiioi mapdyovreg (m.y. N EAEN tijc Tiig, | dvriotaon tod dépa,
N ypiyopn EAattwon tig palag tod mupadlov K.d.).

rietnua
JLOVWLEVO

Zy. 19. 'O ndpavrog dg povapévo cvoTnua,
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AF
Taxvnrdg
B Aopuyopoc
| I ;
- Nupaviog i,
b s v T e NpooTaTEVTINOG HEBVOg
Iy. 20 *Anoyeioon tod Zyx. 21. "ExtoEevon texviitod Sopugdpov
mupadrov. ané mopavio.

13. Kpouon 800 oTepedv cwpdTwv

Abo oteped ohpote A xkei B kivoiviarl yopic tpipn mive of Aeto dpi-
Covtio Eninedo (ox. 22) xord thv 8o dievbuven kol gopé pé Gvtictoryeg
Otabepés tayiTnTeg LA Kai vy . T xabéva cdpa ktelel petagopikh Kivnon
Kai &nerdn elval va > vy @ Vo ohpate 0a ovykpovotobv. “H xpovan dbo
Otepedv cwpdrov elvar Eva gaivopevo ol Sdapkel éddyioro yodvo, GALG
Ot Sidpkera adtod 108 gpovou cupfaive drdroun perafols) Tijc Taydryrag
BV dho copdrov.

0. Alarnpnon TAg Oppi¢ Katd TAv kpolon. To uivopevo Tiig
Kpoboewg apyiler kai teewdver of Svo
Wpopetiké ypovikés oTIYREG ty Kait,.
T6 neipapa Seiyver 6t oty ELdyom
Sidpkern ¢ kpovoewg At = t, — t,
OVuBaivouwv noid ueydiec uerafoléc
YiS Taybryras v 800 copatov Kol
é’TDnévcoq otf] diapkera Tob ypovou At
HpaviCoviar tepdaties émirayivaes,
MO0 dgeilovrar of modd pepdies duvdueis. TyeTkG pé abtég tig Suvapelg
Sheg of GiAdeg duvapeig, molh &vepyolv otd dbo omputa, Bewpobviar derj-
Havres kal y1” abtd, 160 ovotnpa t@v 800 coudtav mov cuykpobovral T
BSWPOI”)].LS O poveruévo oornua. LN Siaprewn tijg kpovoews Aafaivovpe

A

Va B

Up

Ix. 22. Kpobomn 8o otepedv SoOPATOV.
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Orown povo tic tephotieg duvdpelg mov gupavifovrol ot onpela Emagic
iy 800 otepedv cwpdrov. To neipopa deiyver G :

Kata thv kpoion 600 otepedv cORATOV (LOVOREVO cOoTNRE) 1) OAKT

oppi] Tob svotipatog Srrtnpeitar otabepi.

Metobd Tdv LPovIKdV oTiypdy 4 Kul ty T¢ mapamdve 300 OTEPEG OO-
pate Ppickovial of Enagh (oy. 23) Tote Eva ko onuelo o 100 COHUTOC
A #Eaokel of Eva onueio B tob ohpatog B i ddvau o, GALG ki TO onpelo
B tEaokel 010 onpelo o pd dvridpaoy fg, avriben pé o) ovapn fon “Qote
ot SiapKera Tob Epovov ty — t; TG Kpovoewg Epupprofovial OT0 COULUTU
B kai A avriotolya ol dvrifieteg duvapes

FA = zrﬂ Kol FB = zfﬂ
1Y

A A

fe B i Fg

T I

LN

Iy. 23. L1 Siaprelo g kpovoewg Eppavifoviul mokd pEYALES SUVApELS.

8. 'AvehaoTik) Kai £AaoTikh kpolon. “Otav ovppaivel kpovon d0vo
oTEPEMYV CORATOV, 1] 6Ata] dopui) TOD CUOTNHATOS dtaTnoEiTalL orallept), GALE
oyedov mavrote Eve pépog Tig KuvnTikilg évépysag Tob CUCTHIUTOG PETA-
tpénetar of Oeppotnta Kai yU’ abT0 7 dhua] wwvnTuey Evépyela TOD ouoTi-
patog 8¢ darnpeitar ovafeorj. "Eviiagépovaeg elvar dbo akpaleg TEPLITH-
celc. TE GpLopéveg kpovoelg Tl dvo ohpate xolldve T Eva pé to GAho kal
peTd TRV kpovon amotedolv Eve odpa. Katd tiy kpovon abtY), Toh dvo-
patetar avedaotue) N\ mAaotix xgovon, TAVTOTE cupfaivel ELdttmon g
Kivncikiig vépyetag toll ouaTipatog, ylati Eva pépog avtilc i Evépysiug
petaparrerar of Oeppotnre. Téroiw kpovon cupfaiver, Grav il oguipa
and TAo TRV deioovpe Ehedlepn va méoel nhvo of Wd thake amd Tnho.
Meta v kpovon 1 palo i oeaipag eivar tvoopatopévn pé T pale
Tfig mAdxag.

*Avtifeta, of pepikéc kpovoelg T 800 oTEPEd COUUTA, petd th ov-
YKPOUGT] TOVG, TAVTOTE droywpllovrar 1O Eva amo 16 drko. Kotd thv kpolon
abdt, mob dvopdletar élagtix xpovon, cvpfaiver moAl pikpn Ehdrtoon
Tfig KivnTikiic vEpYELUG TOD CLGTARATOG. Kai év 16 cuykpovopeve ohpotd
glvar tedeioe fhaotikd, ote cupPaiverl Tédeia élactixi] xpovan koi 1 Ok
xwvnTikh Evépyeia Tol cuoTNHATOg dtatneeiTar arafepr). TEtowa kpolon oup-
Buivel, &tav amd dpiopévo Gyog h deiicovpe pid cpaipe ano yavPe va
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néoel EAevfepu miveo of i mAdka dno yalupe. Tote N opaipa HETE TNV
Kpolon avefaivel oto (8o Gyog h, yeti §| pnyavikn evépyela Tig ogui-
Pug diarnoeitar orabepr]. Ol KpoLoElg TV OTEPEGY copdtev Tepovstafouy
Sudgpopec poppéc, amd TV tEAsle dveracTikn GG TV TEAELX ELOOTIKN
Kpobon. "Qote :

Kata thv kpovon | ohki 6ppf tob cuotipateg Sotnpeital otafepi,
Evd 1) ohkt) kKuvnrikn Evépyewa tod guoTijpatos Sratnpsitar otabepi,
pove drav cupPaiver téhawe Ehactiki Kpolor).

14, Kevrpikn TéAeia nhaoTikn Kpodon

Ocwpoipe 500 Tedeins mhaotinés opaipes Ay Kui Ay, 100 dvtictolye Eyouv
naleg m, kai m,, &ktehobv evBUYpapun petagopuk’ kivinon koi td K-
vTpa, Bapoug thv dto opatpdv fpiokovial TVToTE mave oty B evleia

—

(oy. 24). O toybnTeg vy Kal I); iy 800 ceaipdy Exouv TOv ido popta Kai
TV i1a poph. £’ abd ) Ty nepinteon f) kpovon dvopdletat HEVTOURY] KOOV

A'] Ag B

g T
my

Ix. 24. Kevipiki kpovon 800 Tekeing mAUOTIKOY oOUipdV A kai B.

Karg ™ ohykpoust) Toug of dho cguipeg kKolAdve | pud pe v irAn xai
imotedoly Eva ohpe B, mol Exel palo my + my xai taxdnra T;, 7 onoia
» —- -

Exer ) SrebBuvon kai T @opd TdV TaYVTATOV vy Kol vy "ARAG katd TV
Kpolon aith] cupPuivel TEVTOTE TAPLpROPEET TV CORATOY, Y16 TV om0l
dmottetra dandvy &vépyeac. “H OMkn Oppi 100 cuoTipaTog darnoeital
otaflepy) xui Emopévig ioylel N Gkokouvn aryeppikny Elowon :

(m1~u,+m2~02)—(m1+m2)—urﬂ
oMy Yy My Yy

dpo V= —————= (1)

m, + m,

- -

"Av ol tayitneg v, Kai v, Exouvv v (Bia devbuvon, A avrifetn
Popa, tote oty &Eicwon (1) o TaxiTnTes vy Kai v, elvar Etepoonpes. "Otav
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-3 — —_
ol tayxbmmreg v, xai vy Exouv dugopetikég devbiovosig, Tote N TaybTNTA L
10D véouv cmpatog mpoodiopiletar dnd v dvuopatiky éficwon :

— — —_
m; vy + My, = (M + my) v

Tevikd katd tHv Kpovon @V nhacTik®dv o@uipdy A ki B ovpfaiver
éldrrway Tilg KivnTikiic Evépyelag ol cvothpatog katd AE, i dnoia bmo-
Aoyilerar elkolra Gnd v Eficwon :

1 1 1 =
AE = (7 m; v% + 5 Ty Uzz) =0 (m; + my)v? Gpa

EMdtToon KivnTikfig AR o m, my(V; — Vy)?
. gvépystag T 2imy E my)

Mapaderypa. "Eve o1dnpodpopikd Payove A €xer pale m, = 104 kgr, -
vettal mave o dpilovrio e0BOYpappn tpoyld pé tayvtnta v; = 1 m/sec. Té
Bayovi A cuykpovetar pé Eva dAlo Payove B, mob Exel pala my = 15-10%3 kgr
kai elvol otapatnpévo nave otf ypoppf pé Avpéva td @péva tov. Kotd
T obykpovon td 0o Paydvia cuvdéovrar 6 Eva pé t6 GALo kai drotedolv
gva choTnpa oL Kiveitol pé taxvtnta v. To Buydve B apyikd elye taydtnte
v, = 0. "Ano v éficwon (1) Exovpe :

S m, 104 kgr m m

Tm,+m, 1T 35.10°kgr sec  sec
‘H perafori tfig kivnrikfig évépyetag elvan :

_ 10*kgr-15-10kgr . m* _ 150.10° e
REE 2.05 1B kgr @ @kwlouleﬁf}mﬁlou!e

15. Kevrtpikn TéAeia €AacTiKn Kpolon

“Otav ovpPoiver rédeta laoting xpovon npokarodvral otd dbo chpata
élaotinéc magapoppdoes, mod drapkobv Eddyioto yxpoévo. I’ abtd tov EAG-
Fieto Ypévo T4 800 telelws élasTind edpara Eavamaipvouv 6 GpyLko
oyfipa toug, kai petakd t@v dho coudrov dvantdooovrar ioyvpic duvd-
HELC, oV dvaykalovy TG ohpouta vd dmopaxpvrfoty 16 Eva Gmd 16 dhdo.

"Ac Bewphoovpe dbo tereing EhacTikéc opaipeg A, xai A, mob avri-
otouya Eyouv paleg m, kai m,, éktelolv e0B0Ypapun petagopiki kivion
kai 16 kévrpo Papouvg 1@V Svo c@uipdv Ppiokoviar wavToteE TAVW GTHV
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e edBeia (ox. 25) Of taylTnTeg ;;’, Kai G; tdv 800 oeaipdv Exovv Tov 180
Popéa, Ty 1810, pop kui 1 kpovon t@v §0o ceaipdv elvarl kevipikn. Metd
v kpovon ol ceuipeg A, xui A, Exovv dvtictolges TaydTnTeg \71 Kol Vz,
mov Eyouvv thv i6we dievbuven kal gopd pé tic TaybTNTEg T;l Kol 5; Kard
THY tédeto EACOTIKY KpoOOT 7 6Awa) dpui] Kal 1) 6Aue] movnTi) évépyera TOD
gvotipatog drarnpoivrtar orallepés kai Emopévog logvovy oi drdiovbeg dA-
YeBpikéc Eiomosic

m -0, + My Uy =my -V, +m, V,
i m, (v, —V,) = my(Vy — vy) (n

1 1 1 1
-5 My v? + 5 My- vt = LU Voo ot g Vy?
l m, (u? — Vp?) = my(Vy® — v,?) (2)

"Av Stapéoovpe kata pédn tig EErodoerg (1) kai (2) Exovpe :

v + Vl. = vz -+ Uy (3)
Az L A, A A
@ O B
™my ! m, : Kpavan l 4

Iy. 25. Kevipiki kpovon 8o tehelag thactikdy opaipdv A kai B,

"Ano tic EEomoeig (1) kai (3) Bpiokovpe 61 petd v kpobon ol opaipeg
Ay xai A, Exouv dvtiotolyeg TayOTNTES :
; Iy + (M —m) vy | ' 2myu, + (my — my) v, |
IV == 2V2 1 2) Y1 A 5
1 m, + m, | @ 2 m; + m, &)

"Otav of tayinreg :): Kai I): Eyouv dragopenikég dievbBivoelg TOTE Y14
va Ekgpdacoupe 16 Voo Tiig Sratnpioewg Tig Opuiic, EKAEYOLLE KatdAANAOUS
d§0V8§ xai mavo o abtoug mpoPaiiovpe Td dvioputa tdv Sppdv npiv kai
HETQ thHY kpovon.

. Q. Mepikéc nepintwoelg. 1. Loaipeg pi ioeg palec. “Av ol ntapandve
Bbo tedeing Ehaotikéc opuipes Ay kai A, Eyovy Toeg paleg m; = my = m,
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tote amo tic Eflchoseig (4) kal (5) Ppiokovps

2m-u i ! 2m-v
\h— 2 H W, =y kot Yy = !
2m .

] V.=
2m 1 2 =
Kata thv kevipiki kpodon d0o tedkeing FhaoTik®V oQaipdy, Tov Exouy
iosg palec, of oguipes dvtalrascovy Tig TaydTNTLg TOVG.

“Av Aoumov ) pud ano tig dvo oeuipeg, my. i B. (o 26) Gpyikd ewval
akivitn (Vg = 0), T6TE perd Ty #oOV-
oy i opuipa A péver akivntn (V; = 0),

évid | ogaipa B aroktd TV toyvTTE @ 46
nov eixe N opuipe A (Vy = vy). i B A
“H opuny kal 1 KxuvnTikn Evipyela i ) (@]

Tic opuipug A propody vi petadolotiv
otiv dxivnm opaipe B kai did pe-
gou g oelplic ano ioeg £laoTiKég
ceaipec, mol Epdmtovrat | pid pé thv
aram (oy. 27). CEREeE® @)
2. Kpoten mavo of teheiog Eha-  <— A
gTiké toiyopa. Mid teheing ELaoTIKN N O
gouipu, mob Eyel palo my kail tayo-
™mTe vy, ovykpoveTtal xdfera pe Eva GEEEED (9,0)
teheiong ELaoTtikod Tolympa mol Npepel  <—

(oy. 28).Tote &ivai: D 2 00

my, =00 Kai U= 0.

Yy 26. Ol 800 ioec oguipes dvitaihao-
Gouv Tig TaXOTNTES TOUG.

Zy. 27. Metadoon Tig Oppiic kai tfig
Metd thv kpovon to pétpo Vi 1Tiig Kivnukiic &vepyelag,

rayoTnTag mol Exer | ogaipo elval:

_ 2myuy + (m; — my) vy

Y m;, + m,

“Av Sraipéoovpe kai tovg §00 dpoug Tod KAGoHUTOG S1d my kai falovpe

vy = 0, Exoupe :
(2-1)
my :
Vy=—""""——" dpa | V,=—uy
my
&)
My
ywati glvar my/my, = 0. "Qote :
B “Orav ma teleiog dhaotiki ogaipe ytonas kabete mave of tehelog
. #aonkd toiyopa, 1§ oguaipa avexhatar pé avrifetn toydrnra.
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Katg v kpovon adth f| uerafols] tijs doudis Exel pétpo :
Al=m@—V)=m[o,—(—v)] 1 AJ=2my
“Av 1 tereiog ElaoTtikn oguipe yTundel rAdyia nave oo dxkivnto Eha-
OTIkd toixopa (oy. 29), tote N SievBuvon tig Kivioewg tod kévrpou Bd-
povg K 1fic opuipug oynpetifel yovie © pé v kdabeto otd onpeio A

\&d
A
v
K
L
V4
———
Iy. 28, KéBetn kpoven &hactikfic Tyx. 29. iy xpovon Ehastikiic
opuipag. opaipag.

(onheto npoontHoeng). ‘H tpoyid tod kévrpov Bapovg K tiig opaipag fpi-
OKETaL mgve ot Eninedo KAA (éninedo mpooardaens), mob elvar kdbeto
oTo Toiympa. T oTiypf) mol ) oguipa grundet Tave oTo ToixOHe dvaiiovpe
By TaxOTNTG TNG :;, ot Vo cuwm&)osgr; kai y. Kata mv kpovon 1 ouvi-
OThoq Satnpettal otabepi, Evd 1| cuvicTdoA Y PETATPETETAL OTHV GVTi-
0 A e ey = -

¥ suvictdoa y'. “Etot uerd Ty xpovon 1 taxitnTa v tfig ogaipag elval
I‘ SWVisTapévy mxmr']'ru)v—;z xai Ty”. Topo 10 pérpo Tijc Taybryrac v elvar
f_?o HE 16 pérpo Tfic tayvtnreg vy, ‘H dielBuvon Tig tayvtnTag v oxNpa-
;li_',al Yovio ¢ pé v kabeto AA (yoria avaxddococ). Metd thv kpodon 7
PoyLa <o kévrpou Papove K Tiic opaipag Ppioketar mit mdvw oto émi-
edo moonrioew: KAA. "And 14 oynpanilopeve ioa tpiyova elkola Ppi-
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oKkoupe 8T %) yovia mgoontdosws T elvar lon pé 1] peovia draxddoews o.
¥ abth TV nepintoon 1 pevafok] Tis dopijs Tiic cYaipag Exel péTpo :

Al =2my § AJ=2muy -ocwvmn

*Améd T4 mapamdve ouvdyetar Gtu pid tekeing ghaocTikn oouipa, drav
cuyKpovETAL pé TEAEimg EAUCTIKO tolympe eite kabeta eite mhdyle, ToTE
6 pétpo the tuxvTnTag 8¢ petafaiietal kol Emopéveg kKatd TV KpovoT
7 ogalpa 0¢ yaver ninTIRY] EvépyELa.

8. TuvreheoThC kpoloewg. Eetdlovrog Tfv kpolen Tdv 8o Te-
reing EAUCTIKOY GOALPAV A, kai A, Pphrape thv EElocwon :
Dy et Yy =¥ o0y

ano v Omoia Exouvpe thv Eficwon :

v — Uy = — (Vi —Vy)
nplv ano HETA TNV
v Kpouan xpobon

Altéc of 800 Slupopéc TuYUTATWY PUVEPOVOLY 1] ayetin] TayuTyTa TG
coaipuc A, GYETIKG pé T opuipa A, mplv Kai petd v kpobvon. IMopoutn-
pobpe 611 oty tekeing EhaoTiki kpolon 16 pétpo Tiig OYETIKAG TAXLTN-
ta¢ Satnpeital otabepd, N Yopd NS Spoc avriotpégetar. I dbo od-
et mob cuykpovovtal, Ovopdletar o owtedeatiic xpovaews (u) 6 pE avti-
Oeto oMpElo AOYOG TijG GYETIKRG TUXLTNTUS HETG THV Kpobon TpdG TH O~
Tk tayuTnTe Tpiv dmd THv Kpovo.

. : A
GUVTEAECTIG KPOUTEWG U= ———"
Uy — Ug
v téhela EhaaTiki kpolomn glval u = 1, &vd otv téhEln dvela-

otikf] kpovon eivar u = 0. TeViKG & cuvieheaTng KPOUCEMG TaiPVEL TIHEG
and undév og T povada.

Mia oaipe devetar EhevBepn va nécer and Gyog hy. “Otav M oouipa
@Tdoel o6 Edu@og 1 OXETIKN TaXVINTA TG OYETIKG PE TNV EMQAvELR TG
Iig elvar vy, = V2gh,. Meta thv kpoven i ceaipa avepaivel ot Gyog hy
xoi Emopéveg peta Ty kpolvon N oxeTIKN taxbtnTe g opaipug oYETIKA
pé v Emedavela tiig g elvat vy = — ¥ 2gh, (tv mpdg td KdTw Qopd TS
tagdtnteg Oewpiioape G¢ Betikn gopd). L avth iy nepintwomn 0 ovvre-
Aeomijs xpodoews elvar :

1= _k = _:V_%& Kot n= E
L1 V2gh, hy

Wnepromoir|fnke amd to lvotirouto EkmaiSeutikng MoAmkrg



"Epapuoyés Tiis Siatnprioews Ths Spuic 35

Hapaderype. Ttiy [Mupnvikn duoikn Exouy idLaitepn onpacia of kpov-
OEIC TV oTOLXElWdBY copatidioy (r.y. ©®v vetpoviov) pé GTOMLKOUE Tu-
pfivec. Tha nupaderypa naipvovps THv KEVIPIKT £laoTikn kpovon tob
verpoviov pé fva devrepdvio (slvar 6 mupivag ob Gropov tob Puprod GEpo-
Yovov). Té verpovio Exel pile mpy, tagdTno Up Kal KivnTikn  Evépyea

E,= %mnulz. To Sevtepovio Eyer nale my = 2my kai apyixa Npepet

(v = 0). T VETPOVIO Kai 10 Sevtepovio td Oewpoilpe dg teheiog EA0OTIKEG
Seuipeg kai 1 Kpolhaon toug eivat KevTpikn. "Apa N tayitnta V, tob VETPO-
Tpoviov petd ) GUYKpPOLGT TOU UE TO devtepivio (éEicwon 4) givar :

2ma by + (My —mu)v;,  (my— my)v, 1
V, = Zmabs + (my—my)vy _ (my— 2m oA el
my + my Imy 2

Mera iy Kpovon 16 verpdvio Exet KIVNTIKN &vépyeia :

1 1 v \2 = 12

Elt—z—mN'\Gz:-z*mN'(*T) il En = —E,

"Qote katg v Kpovon 16 VETPOVIO drofidider Td 8y TS ApyIKig KI-

VNTIKTC Evépyeldc Tou. AV v Evépyela ™MV nmaipver 16 Sgutepovio.

“Eto1 16 VETPOVIO émifloadiverar kai YU abté Adpe 6t 16 Pupv H3poyovo
elvar Evag Enifoadvrijc vetpovion.
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MPOBAHMATA

18. Mié Papra elval dkivnTn mave oTiv fipepn EnQAavels piic Aipvng.
“H Bapke Exet pijkog I = 3 m. “Evac @v0ponog, mob qrav dkivintog AV
ot Papka, apyiter va PadiCet and Ty mhGEN TPOG TV TPURVY. Kot
nooo daotnue O petakivnbel 7 Bapxa, dv N paa t0d avOpanov elval
m, = 60 kgr kai tijg faprac givar mp = 120 kgr ; "H dvrictaon tob ve-
pol mapoAeineral.

19. “Eva cgupi Exel pafo m = 2 kgr koi yTomder mavo oTd KeEPAAL
kapgiob, molb BELovpE vi yolel péoa of EOAO. Moon duvapn F Evepyel nave
ot6 Kapei, Gv péoa of Fpovo At = 0,01 sec 7 TuybTnTe 100 CPUPLOD HETA-
BaAretal amé v = 5 m/sec of pndev ;

20. “Eve mupofodro Exet pala mp = 300 kegr kai piyver PAfipa mod gyel
palo mp= 5 kgr kai pé yovie Porfic o = 300 oyetikd pé 1o OplLovTio
ininedo. T PAfjua Exel taybinte v = 500 m/sec 1ai 10 mupoPoro Bpioketal
néve oto opitovrio Edagog. Ioon glvar i 6pLovria TaydTnTe avoKpov-
oewg tob mupofoiov ;

21. “Evac Soxipactikdg colfiveg EXEL pata M xoi kieivetal pé QEMLO
mov Exet pale m. ‘O colfvag neptéyel Aiyeg oTayoves aifépa xoi elvat
otepenpévog of dpriovria Béon otijv Kkpn pidg KaTaKopHoL papdov pr-
woug [ mov pmopel vé oTPEPETOL Yopw and dpévrio dEova O mobl mepvact
ané v méve dxpn tiig papdov. ‘H pdla tiic pdpdov Bewpeital aorjpoavri.
“Otav Oeppavovpe EAagpd 16 cwArva, napdyovton dtpoi aibépa pé nieon
kol 6 gedog Extobevetar. TT6om &pyik1 TogUTNTA L TPEMEL VG anoktijoet &
@eALGg, Td vd Sraypdyet & colfvag SAGKANPN KUKAKT TpoYLE YOpPO GNd
tév GEova O;

22. 'Anb Gyog h = 10 m denvovpe #e00epn va mEoEL pid opuipa mov
Exet palo m, = 30 gr. 'H opuipa mépreL TAve of nAGxa porvpdov mol Exet
pato my = 500 gr xai drotnpeitat opLovai, Kpepaopévn ano KOTUKOPLO®
onelpoetdy Ehatnpre. Metd TV kpolon 1 oQuipe HEVEL EVOOUOTOREVT
péoa oty mAéxo tob poAvBsov. IToom eivar petd TV Kpovon T TayL-
T v; 100 CLGTNHETOG mhaxe - opaipa xoi moon i EhaTtwon g Kvn-
Tikfig &vépysiag; g = 10 m/sec?.

23. "Eva PAfipo, mov Exst palo my = 15 gr xiveltar pé opliovma to-
xOTNTE Uy Kol GLYKPOVETAL HE Evo koppdtt Evdov, Tov ExEL pate my = 3 ker
kai kpépetar dxiviro anod Eva ROKPL KUTUKOPLYO oyowi. To PAijpoe opn-
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vovetal péoo ot E0Lo kai Guéocng petd tv kpovan 16 kévrpo Pdpoug tob
Evhov dveBaiver xotd h = 20 cm yniotepa amd v apyiki) Béon touv. Na
Bpedet 16 pétpo v, Tig taxbtntag Tob BANpatoc. g = 10 m/sec?.

24. Avo amdlute mhaotikég opaipes A kai B Exouv dvrictoiga paleg
m, kai my xai 16 GOpotopa @V paldv tovg elver M = 200 kgr. "H coaipa
A wiveltal pé tayxbTnta v, = 80 m/sec, &vd | coaipa B kwveltar katd vy
avtiBetn @opa pé taydinte v, = 45 m/sec. MeTd TNV KEVIPIKN Kpovom
toug ol 8Vo ooeaipeg dmoteholv Eva odpe I' mod kiveltar pé taxbnTa
v = 30 m/sec katd T Qopd Tiig Kivioews tiic opaipcg A. Na Bpefel 1) pala
tiig kdbe ceuipug woi f anorele kwvntkic Evépyelag mold onuelddnke
Katd thv kpovon.

25, Mud oopaipo A Eyel pala m, = 100 gr kai xiveitar 6piiovria pé
Tayvtnte v, = 20 cm/sec. Mid GAAn ogaipa B mod Exer pala m, = 25 gr
Kiveitar katakdpuga and Kato npog té nave pé taxbtnte vy, = 50 cm/sec.
Ol 800 oeaipeg ovykpobovtol kevipikd kai dnotehodv Eva odpe . N&
Bpebet katd moid SiebBuvon kal pé téon tayiTnTe L Kveitat 6 véo odpa I

26. Avo amoruvta Elactikég opuipeg A kai B Exovv dvrictoiya pala
My kel my, = 2 m; kai kpéuovrar anod Kutakopueo vijpa, mob Exel uijkog
= 1 m. Ol dktiveg t@v 800 apuipdv Bewpobvral donpavreg. "Apyikd ol
0o opaipeg Epdntovratl | pid pé tiv GAAN. "Amopakpivoupe M ogaipa A
ané ™ 0éon icopponivg g, Gote 16 vijpe va oynpaticel yovie o = 60°
HE v Kutakopupo molh mepvael and t6 onpeio ompieng tod viAuatoc
Kol agfivovpe 1 coaipa Ehevbepn, yopic apyikh tayxbnra. N& Bpedel f
taxbtnta v, kai v, dvrictouge @V opapdy A kai B petd thv kpovom.
€ = 10 m/sec?.

27. Avo dpoteg opuipeg A kai B mol 1) kafepid Exet pale m = 20 gr,
NPepodv nave otfiy OpriovTia Empdvera pdg mayopévng Aipvne. ‘H oguipa
A piyverar mave otv Ay ooaipe B pé taydrnre v, = 50 cm/sec. "Av
OVVtELeatiig kpoLoemg peTatd tdv b0 couipdv elvar u = 0,75, v Ppedodv
Ol toydmnteg V, kai Vg t@v 500 o@uipdy petd thy kKpolon.

28. "Eumpodg amd Eva dvévdoto ketukopupo toixopa AE Pplokovrat
600 onuela A kei B, mov of amootaoelg Toug Gmd To Tolyopa eivol Gvri-
GTO‘X& a=2,75m xai B =4 m. "H ardctaon tdv dvo onpeiov elvar AB =

=7 = 10 m. "And 16 onpelo A &xrofedetal npog 16 toiyopa pid ELaoTiKn
Spuipa, mol kiveltal mave otd opildvrio éninedo ywpic Tpp. Na Ppedel
TG0 eival 16 ufikog s o dpopov mol dratpéxel | opaipa, yid va ndel and
0 onpeio A otd onueio B, dpod mpdta dvaxiuotel 1] ogaipe mdve otd
Toiywpa.
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29. "Amé Evu aonpeio A, mov Ppioketet of Uyoc h nave andé to oplLo-
vT10 E80QOC, apyilel va KivelTal HLd oQUipe KETA HijK0g KEKALIEVOL EMTESOL,
nov Exel pijkog [ = h/3 kal khion 30 oyenkd pé 10 6piiovnio Eninedo. "H
opaipa @taver oty dkpn I' 1ol kekiipévou Emmédov kui amd £xel méTel
nave oty avévéotn Opiloviia Empaveln tob £otgovs. "H kpoven Dewpeitut
grhuotikn. L& mooo tyog H avefaiver | oouipe petd v kpolton ;

30. Mud pikph) couipa A, mov Eyet pale m, xoi Kiveltol pé toydTnTo
U, CUYKPOVETUL KEVIPIKG WE {ud dAAN pukpn c@aipa B, rob £xet palo my
kai glvar akivnn (v, = 0). "H kpolon eivar haonikn. «) Ni Bpedel nowd
TN TpEmEL VA Exel 6 Aoyog my/m, TV poaldv t@v dvo opaipdy, GOTE :
1) 7 pale my va petudmoel ot pala my, moil pikpo pHEPOC TS KLVITIKTG
Evepyerac g kal 2) M palo my va petedeoer oty palu my 6 peyaditepo
pEpog The KivnTikig Evépyetag g, P) TTog propel va E@uppoctel 10 nupa-
MAVe QUIVOREVO TRC KPOUGEMC Yilk TO QPEVAPIGHE VETpOVimy moL Exouv
peyadn taxovtnTe ;  (pale vetpoviov m, — pale mpotoviov my ).

31. Abo uikpéc opuipeg A kui B Oswpodvrul Og DALkA onpein kai £xovy
v 16w palo m. ‘H oguipe A kiveltar katd ) dievluven tod dfove x pé
TayvtnTa v, = 300 m/sec kai ovykpoletal ElaoTikd pé ) ogaipa B nov i-
vat dkivntn (v, = 0). Metd v kpolion oi Sievbivoelg Th¢ Kivijoewg TV
ocpaipdv A xai B oynpatiouvv pé tov dEova x dvrictorya yovieg 8, kai ol
tayvmnteg V kai V, t@v oguip®dv petd trjv kpovon.
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LTPOQIKN Kivnon oTePeod

16. Zrpogikn kivnon oTepeod

"Eva oteped odpo dnotedeital arod aTolyeld@delg paleg my, my, my,...,m,
mo0 Tig Oempoipe odv Hhikd onueta. "Otav t0 oteped Ektelel HETAPOOIRT]
xivnan, Bha ta OMKG onueie Tob otepeod Exouv of kabe oTiyun Ty i

TayiTyTa v Kai ma evbele tob otepeol péver mavrote TapaAInAn pé tov
£autd e (ox. 30). 'H petagopikn xivnon tob otepeod GVayeTal otV Ki-
Vion mob Ektedel 0 xévroo fdpovs 100 ohpatoc. Tote 16 odpo 10 Bew-
Polpe @g DAikd ompelo, mov Exet pala m fon pé v 6hikh palu tob ote-
peod ocdparoc.

0]

K/
-
n! e=——%
[
o
10
Iy. 30. Metagopixi) xivnon otepeod. Zy. 31. Zrpogiki kivnon otepeol,

” “Av 10 1810 oTEpEd oTpEPETal YOpo Gno Eva aralepd dEova OO, tote T4
YAkd onpeia tob otepeod, Mol amoTEAODY TOV dfova meptatpogijs, Tapu-
HEvouy axlyyra (ox. 31). "Ola td dAlo DAikd onpela T00 otepeod £youv
ot kale STLYW Ty i ywviaxi) TayiTyTa m* Kat Slaypdpovy Kukhikég
TPOYIES, Mo Td émimedd tovg sivan kdfeta oTOV GEova mepiotpogiic. Tore
hépe 61 1o Oteped obpa EKTEAET atgoquxr] xivyor. "Av 1| yoviaki TaybTnTa
© 10b otepeod Siarnpeitar otabept), 10 oteped Exktehel Ouaiy) otpoqux) xi-
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vnon. “Ynolitoupe St 16 oteped S8 yMotpder katd pfikog tol dEovu
MEPLOTPOPTG.

17. KivnTikn évépyela OTPEQPOPEVOU OTEPEOD

"Eva 6TEpE0 oMM, Tob Exet pala m, otpépetar yopo and atabepd dEova
(oy. 460) pé otabepn yoviexn toxdtnte . "Eva DAikd onpelo tol oopa-
to¢ Exet pala m,, Ppiokeral of dndotaon ry Gno OV GLove mEPLOTPOYTC,
SLaypapel THY KUKALKH Tpoy1d Tov Pé TuyvINTe mov EYEl HETPO Ly = @ - Ty
kol Emopévog Exel kKivnTikh Evépysia :

1

1
2 % b 5
5 My Y fj E, = m, - ®%. ;2

E, = -

"H orkn kwvnikn Evépyeia (Ex,y) 100 otpepopevov oTepeol GOUATOG
clval Ton pé 16 @0potope OV KvNTIK®Y Evepyetdv Shwv t@v DAk®V on-
petov ol oopatog, dniadn eivat :

1 :
Lm o2+ my-r2+ - £m, 13 0

Ecw = 2

Té @0poropa, mol eivar péou othv mapévbeon, ovopdaletar pomi) adopd-
veraz (©) Tob otepEod GC TPOC TOV dEova meproTpogiic Tob mpape, “Qote

porn adpaverag © = Y m - r? KivnTikn &vépyele Eqw = —;—(E) oL

"H ponf) @dpaverag elvol povduetgo péyedog kui ot6 obotnpa povadoy
MKS povdda gonijc ddodvetas eivar 1 kgr - m®

"H pori adpaverag orepeod. i) arpogiki kivnon tod otepeod ohpa-
toc onuacio Exel 16 o xaravipetar 1 pdla 10D COUATOS yopw Gmo TOV
Gtova meptatpoiic. Amd abth thv kutavoph tig palag m tob ahpatog
dkaprarae Ty pomiy adpavelag 10D odpatog. "Av 16 GTEPEOD TG givar ouo-
yevéc kai Eyel anhod yeopeTpikd oyfjua, tote Exsr kol dfova ovpuetrplac.
£ abti thv nepintoon Omoroyiletar 1) pomn ddpaveiag tod chOPaTog G
npOg TOV GEOVU GUUMETPIUG TOU.

Ponfy Gbpavereg pepikdv atepedv copbrov. Oewpoije dpoyevn oteped
cbhpata, oL EXouv YEOUETPIKG oyfipa, Exouvy pato m xai O dovag mept-
otpopfic mEpvaEL Gnd To kévrpo Papoug Tob kabevog copatog kai eival
itovag ouppetpiag. Etév mapakdto mivake Siverar 1 pomn G8paveag (©]
Y14 pEPLKA OTEPEG.
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ITeped Ponn &3pdveiag
Pafd
'a[S og' ; bl G'):l—m-l2
(I pfikog pafdov, dEovag kiberoc ot pafdo) 12
Kukhikog diokog gL Re
(R axriva, dEovag kadberog oto Eninedo tol Siokov) S
; K,UMVSPOG : e - @ =-Lm.Re
(R dkrive, dEovag 6 Gfovag ol xvAivépou) 2
Zouipa (R dxriva) 0= %m - R?
Zgovdvrog ;
= m-R?
(R dxtivo, pale otiv meprogpeic) =t
Kukhikog Siokog 1 :
s = i, R
(GEovag mé Siipetpog 2R) Terr

Mopdaderypa. Mid 6poyevig oguipa Eyel pale m, dxtive R kai Pa-
poc B = mg. "Agnvoupue i ooaipu £hedlepn mavo of kexhipévo Eminedo
o oyxnuatilel yovia a pé 16 op1lov-
o éninedo (oy. 32). ‘H ogaipa 6d
kunOel EhedBepa pé v Enidpaonm
1fi¢ cuviot@oag tob Papoug mov elvar
napdAAnAn pé 16 kexhppévo Eninedo
kai ion pé F = mg nua. “H ogaipa
Zy. 32. "Epapporn i dpxfic wfic 8- Excredel tavtdypova tic EEfic S0 Ki-

mpficens tfic évépyelag. VHOELG:

1. Meragopuerj xivyon, yrati 16 kévrpo fapous g kiveltar eDOUYpapp.

2. Hepiotgopusij xbmoy, yLuti teprotpépetul Yopo 4nd dEova mol nepvist
ano 0 kévrpo Bapoug g kai elvar mepdiiniog pé o kexhipévo Eninedo.

‘Otav N opaipa Exer Sratpéber Eve didomnpo KK' = s, to1e 10 Kévrpo
Bapouvg g Exer amokthoer wd petagopikn TaxOTNTA U Ko g&atiug g
mepLaTpoPiic g | ceaipa Exel droktost kel wd yoviekn taxdmro o.
‘Enopévag ot Béon K' 1 cgaipa Exer kivntikn évépyewa

o 1
— EEurtiag TG peTOQOpLKii KIVGEADS TNg AL v?
— éEartiag Thc mEpLoTPOIKTC KIVAOEDS TNG % 0. w?

‘H 6hkn kivnTik dvépyeta thg cnpuipug‘aivm fon pé 10 épyo F-s
g duvapewg mob kivel i opaipa. "Etol Exovpe v éicwon :

* Zrobg brohoytepois 16 Epyo 1y tpIfdv Oewpeitar apeintéo.
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1

Tm-nz+—;-®.m2=mg-s-np.a m

‘H porni édpavetag tfic opaipug elvor @ = % m - R2 “Eneidf 1| ogaipo
KLALETaL, xwpic va dhicBuiver, elvart v = @ - R. "Apa o = v/R. "Qote 1
¢Eiowon (1) ypageton :

1 .2 v?

1 2 s, e it 4
m - v -I-T-—S—m-R-Ra—mg s-Mua

7

; I T+'—"
dpo j D:V—To—gs-nuu

“H petagopikn kivnon tiig oeaipag elvar dpada énttayovopevn kivion
atfiv omola loyver | &Eicwon :

v="V2-s

6mov v slvor 1) Emitdyuvon tiic petagopikiic Kiviicewng tfig opaipag. "Apa
elvar @

— 10 ; L
Vzv.szv__,_gg.npm Kol | Y=—=E& Nk

. v
‘H yoviekn taxdtmte o tiis opaipos Ppioketar dnd v éficwon © = T

a. MapdAinhor &Eovec nepioTpogic. “H pont) ddpdvelag évog atepeod
ohpatog EEaptdtor Gnd 16 THG KoTU-
vépetor N pole m tod copUTOS YOpPW oy S O
amo tov GEova mepiotpo@iic. 'Eav &
GEovag mepiotpopiic petatebel mapdh-

Anha pé tov €0utd TOL, TOTE T) PoOmM S

adpavelag 1ol coputog uetafdiieTar.

“A¢ Oewpfloouvpe Eva oteped odpa GA @K

(oyx. 33) xai ddo mapdAiniovs dfoves

nepiotpoeiic, Tov dEova O mol mep- Zy. 33. Hoparinhol GEovec mept-
vdel and 16 xévrpo Papouvg K tob ab- otpopfic.

potog kai tov GEova A, ol 1| dndctact) tov and tov GEova O elvar a. "Edv
Ok elvar 1) ponn ddpaveiag tob cdpatog Og mpodg Tov dEova O kai O, 7
pomy) ddpdvetas To¥ gdparos @¢ weds Tov dfova A Gmodeiyvetar &t loy et
1 éEiocmon :
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nopaiiniot dEoves mePLoTPOPTg Op =0k + m- a?

Hapadevypa. "H pont adpavetag dpoyevolg pafdov (oy. 48) og mpog

tov dEova O elvar Ok = 1'—2 m - [% Omouv I elvar 16 pfjxog tijg papdov.

“H pomn adpavelag tiig pafdouv dg npog dEova A kdabeto ot papdo kai mod
TepVaEL Ano TV dkpn THG pafoou eivar :

LN et
m11|m4

E‘)A=®K1'—ITI'O.2 i] @A‘

12
. 1 2
Kol Op = i m- [
18. 'EEiowon TAC OTPOQIKNC KIVACEWC TOU OTEPEOD
"Otav 10 oTeped oTpépetal Yupw and atelepo dEova (oy. 34), dha td
Vhikd onpeio tob otepeod Sluyploovy KukAkég Tpoylég, mol T Eminedd
toug eivar kdleta otov dlova mepiotpopiic. é kale oty 6ha 16 DAKG

onuela tod otepeoll Exouv TV (S yoviakh taydtte o kKai v Bo yo-
VIOKN £mitdyuven d.

T

Zy. 34, Ztpogikiy kivion otepeol. Ty. 35 Kukhikn xivinon évog Ohikod
onueiov tob otepeol.
Kivnon évog dhikod enpeiov tob otepsod. "Eva Dhikd onpeio tob ote-
PEOD Eyer palo m, kai Ppioketar of andotaon ry ano tov dova mepLaTpo-
Pc. "Av ©6 Ohikd onpeto ékceel wuxdoa] petafaldduey ximay, 1ot GE
WG ypovikn oriypf t 1o DAkG onpeio Exet :
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yovigkn taydtnTe (O] TaYLINTO U = O+ Ty

YoViekh EmTdyoven o gmitayuven v,

‘H émitdyvvon _*;1 avoulDETol 66 BU0 CUVIGTMOEC, TV KEVIPOHOAO Emi-
Tdyuven ;:K kai tAv Emtpoyie Emitdyuvon —}':E (oy. 50). Zoppova pé T
fepehidon Eficwon F=m :/' oté DALKO onueio &vepyel wa d0vepn —151
ol Exel Th Sietluvon kai 1) popd Tig EmiTay OVOEMG :,': xai pétpo oo pé
F, = m;-y,. "H d0vapun _F), Bpioketal mhveo oté Emimedo Tig KUKAKTG
Tpoy1dc Tob LAtkoD onueiov kai dvaivetal ot 8o kdbeteg petalh Tovg ouvi-
GTMOEC, TIY KEVTOOpsAD TUIOTHON ?,K Kui Ty EmTpdyla ovnoTdoa Fﬂs ;
ol Gvricrtorgo Eyouvv HETPO :

Fik = my - 1 il Fx =m -0 1
Fie=m, ' 7e | Fip=my - 0.1

"H porn tiig duvapeng F, (g mpog tov GEova meprotpoefic eivar ion
e 6 E0potopn 1BV pondy THV GU0 GLVICTOCOY _[-:IK Kol F,g g TPOg TOV
8o dfova. "Emedn dpag N dedbuven g KEVTPORLOAOU GUVIOTOOAG —IS,K
guvavti TOv GEova TEpLETPOQTS, 1 porn g EK glvan Tom pé undév. "Apu
1 pomt ﬁ‘l g SU\'dpemg ?1 @c mpog tov dEove meplotpogiic elvar Tom ue
T pomt TG EMTPOYLUG CLVIGTNOCUG 13:5 Og mpog Tov 810 dEovae kal Exet
péTpo

I

1

b : - g . ——— i

pori Suvipenc F, M;=Fpn, i Mi=mgf-a [ (D

To dvoopa ]—\/)[I tiig ponfig Tiig Suvapewg ]E: Exet ) dietBuvon tob dova
neplotpooils (oy. 34)

TLrpogiki) kivion 100 otepeol. “Otav 16 oTEped oTpéeeTal YOpw Gmod
tov dEova, TotE of KGBe amiypn Gha T DAikd onpele Tod oOUATOG EXOUV

Ty e yoviax] Emrdyoven o Of towteptiéc Suvapelg Tob CUCTNRATOS
@V OMKOV onueiov dév Ennpedlovy Ty kivion ol otepeod, yiati Katd
Cetyn elvar avtifeteg (Spaom - dveidpaon) kol Emopéveg 10 dbpolopu TV
pomdv BAOV TV ECOTEPLKGY Suvapemy 10D CLGTIRATOS MG TPOS Tov dfova
repLloTpogiic Elval (oo pé pndév. Of pomég Tan éfwrepixin dvvdpewy, TOU
Epuppolovral otd Suipope DAtk onuele Tol atepeol, @g mpog Tov dlova
neplotpoiic Eyxouv pETpo :
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Mlﬁmlrl2.(1 M2=m2r22.u .......... Mv:mvrz.a

To ahyePpikod ddpoiopa Brov wbtdvV TGOV pomdv elvat igo pé TO HETPO
M tiic poriig 7ijc mwmrayawj., T EEwTeptnmy duvapuewy g mpog tov dEova
neplatpogiic Tob otepeod. “Apa gyoupe 1y £Eiocwon :

M = (myry® + mpre? + -+ +m,r,?) - f M=0- a

Eivar @avepd 8t T4 GvOopate 1OV oTolyEWd@Y pomdV EXOUV QOpEn

Tov @Eova mepotpo@fis kal Sha Exovv ThHy 1B popd. "Qaote 10 dvucia M
¢ pomiig tiic ouvicTapévng TV EEotepik@y duvauemy Exel Th d1evbuvon

—

100 GEova mEpLoTpoRiic, dniadn 1 Siedbuvan g YOVIeKTiG ET1T 0VOENE O,
"ATO 16 mOPUTAVE KOTOATYOLRE OTO drkorovlo ocopmépaoua :

"Otay §vo o1eped odpa oTpEPETaL YOPO and aEova, 1| ponn M Tijg oLVI-
| otapévig OV EEOTEPKADY SUVAPE@Y g npdg tov dlova nepLaTPoORiic
diveran ano tijv églowon :

l; gEicwon oTpoPLKig A= B e
l KIWvi|oews oTEPEOD

‘H étiomon M © . a siva avihoyn pé o Oepeiiddn ééicoon F=m- y
¢ petagopikiic Kivijoewg kai deiyver o1t 16 aitio T GTPOPLKTG KLY~

OEWG eival 7] pomi] M ‘H dvtigtacn tob otepsod ot petafori Tig TayL-
Mg Tov Ekdnidvetar pé ) pom) ddgdvetas O tob cauutog kai f| omola
EEupritor ano 16 ndc katavéperar 1 pole m Tod chpatog Yopo Gnd 1OV
GEova mepiotpoi.

"Av 016 o1eped odpa dEV é(puppot;awt Ko pomn (M = 0), 101 OEV
Omdpyer yoviaki Enttdyovvon (a = 0) xoi 16 odpo i npepel (m =0) i

Ektedel Opainy oTpogukl kiviom {g: otul.).

Mepapaniky énadidevon tils tiobezog M = @ a. Mt 1 datan Tob
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oynpatog 36 émuinbebovpe melpupa-
kG v &giocwon M = @ - a. "H d0-
voun F davantiooel oty tpoyoiic
porn F - R xei avty &iver yoviekn
imtdyvvon o otd cbotype T@v dlo
iowv paldv my kol my, ol umopel va
TEPLOTPEPETAL YOPW ATO KATUKOPLOO
GEova. Metufariloveug Ty GnocTacn
@V 800 paldv ano tov dlova mept-
GTpoQiic, uetafaliovpe T poni) Gopa-
velwog (©) tob ovothpoatog. ITaputn-
polpe 8tt, 8oo peyoritepn yiveral M
pormn Gdpaverag (@), téoo WKpOTtEPN  Ey. 36. Tympotikh Satuln nia ™y el

yivetal 1) yoviekn &mitdyvven « tod pupaTikn arodelln g Efichoeng
M=0-u

GUGTIILOTOC.

Mapaderypo. “Evog petodhikog diokog £xel didpetpo 2R = 1 m, uala
m = 6 kgr kui otpégerar yopw and dfova, mob elvar kadetog oo Eninedo
rob diokov kai mepvael and 1o kévepo Papouvg tov (ox. 37) “O dickog
apyiler vi otpioeton (t == 0) pé v émidpuon e duvapemg F = 3 N,
nov Epuppoletar oty mepipépeia tod diokou koi f dievBuven g elval
TavToTE EpurTopévi) Tob diokov. Tote Exovpe

M=©.u % F.R=,m-R.-a dpu

2EC S 2: 3N Tad
=R R “ 6kgr-0,6m sec?
1o téhog tod xpbdvou t = 10 sec 6 diokog
Eyel GMOKTNOEL YOVIOKY Tay0TnNTe @ = @ -t R
dpo @ =20 rad/sec xai &xel kivnTikt Evepyeta Ty. 37. Mepiotpopn dickou.

Em:-—i-@-m‘z-r:%m~R2-m

2RSS B — 150" Tonle

a. ‘Opalf AeiToupyia pnxavig. I ua pnyevi, mod Aettovpyel Ko-
vovikd, 6 ogovivkoc (1] dEovag Tig unxavic) otpéeetar pE oralepr yo-
vl TayiTyTa o kui i ioyig P, thv 6nola mpoc@ipel 1| pnyxuvi 016 opov-
duvdo, Eodsletul Gg Epyo avrictaccmv. "H pnyavi avonticoel 610 GOOv-
dulko pid porn M, M o6nolu af ypoévo t mupayel Epyo :

W=M.¢o dapu W-=M--o-t
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"Eneld elvat W=P-t
—

Bpickovpe thv £Eicwon | P=M 0
|

"H &Eiowon abth elvar avaloyn pé v &iowon P — F - v mob £youvpe
o1 peta@opikn Kivnon.

19, Zrtpogoppn

a. ITpogopuf) UAIKoD anpeiou. "Eva 0hko onueio A Exgtr palo m

Kai Sioyphgel KUKALKT Tpoyld pé axktiva r yopw arnd dEova x'x, Tov glvat

kGOstog a1o Eminedo TG KUKAMKTG

X tpoyldc o610 Kévrpo ToU KOKAOL

(oy. 38).X& pia ypovik otypfi t 1

Ltpogoppy / G ywvmlc‘r"] Tayvtnto. Tod DAKOD on-

~al peiov £yt pétpo o Kai EMOPEVOS

i otiyueie taxdtnTe Tod UAkoU
onpeiov EyeL PETPO L= - T.

TTH yPOVIKY OTLYEN t TO DKo M-

neto Eyet doury, M omola TUpPLoTa-

VETUL PE Voo —Jt moL Exel TN SLed-

Quvon kal i Yopd TG TaydINTUG

—

v Kai pétpo (oo pé:
X’ T—men . J=ms0nr
Zy. 38. pogopui kol GTpEiOV. ¥ g TV TEpinTEOT EXOVHE TOV
EETC dowopd -
l Lrpogoppny (E}) 10 DLKOD enueiov A dg mpog Tov itova x'x dvopaletal
1| pori) 1o¥ Gviopatog J @g npog tov 1810 dSova.
To dvuopa G tijc otpogoppiic Exel doyl TO kévpo O TiG KUKMKTG

TpoYLlg, gopfa TOV GEova TEPLOTPOPIC, good mov  kubopiletat and TOV
Kavove, tob debloctpopay Koyiia Kai wéreo G ic0 He :

B |
G =mo-r i G =mrieo J (1)

GTPOPOPUT DAIKOD
anpeiov

Ao v dEioonan (1) Ppiokovpe 611 616 olotnuu povadav ST puo-

4 -
vada orgopoppijc elvar 1 kgr - m?* - sec™t.
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8. LTpogoppn oTepeol owpaToc. "Eva oteped oo oTpigett yopm
ano otabepo dEova (oy. 39) "Ohu t¢ DLkG onpeia ol X
atepeol of kale otiypn Exouv tiv (Sl yoviek) tayi-
mre ® Kol 10 Eminede TV KUKALKOY TpOxI@Y TOUC
givar kabeta otov dEove meploTpORC. ‘Enopévag 7
oTogopp] 108 oTepeod Exel pétpo G ico pé 16 dhye-
Ppuco dlpotopa t@v pétpov @y oTpogopudy Ghov
@V DK@V onpeiov tob atepeod, Sniudn sivar

G=mr - 0o+m-nr2- o+ -+m,-r2 o i

G=(m -24-my - r2+--+m,-r,3 0

e
"And v tekevtalo £5icwon Bpiokoupe :

Zyx.39. Ztpopopun
otepeod COUUTOC.

| GTpOPOpUT] OTEPEOD TOUTOC G=0. .0 (2)
L L S —

- =
Ta aviopata G kai @ Exovv gopéa tov Gfova nEPLOTPOPRC 10D OTE-
peod. "H &ficwon (2) ékgpaletur pe v dvuopaticy eliowaon :

—

G—8 0

Y. MeTtaBoln Tig oTpogopuric oTepeol owpaToc. T ateped atic
APOVIKEG OTIYHEG t Kai t+4 At Exel GviioTolyu yoviaky TaXLTNTU © Kai
o + Aw. It dudpkeia 10U xpovou At 16 GTeped Exel YOVIKT) EmiTdyuvon
o = Ao/At ol émopéveg o1l Sudpkeia tod ypovou At épupuoletar otd
otepeld Wl gomi) mol Eyet pétpo M kol loyvel i éicwon :

A
M=0.a i MiO'T(:— ki M-At=0 - Ao 3)

TO yvopevo tfig ponfic M éni 6 xpovo At, mov Evepyel | ponn mavo
o1 obua, dvopdletal dliyoy Tijs pomijs oth Siapkela tob ypovou At. H
®Bnon porfis elvar dvuoputikd péyebog M - At, dvaioyo pé v Gnon
duvapenc F - At kai £yel pétpo oo ué M- At.

I16 clomue povadov  SI  povdda dbyjoems ponijc sivar 1 N - m - sec.

‘H pomn adpaverag O 1ol atepeol g mpdg tov dEova TepLoTpOPTic

Wneptomoir|Onke amé To lvotitouto EknmaiSeutikng Mohmkrig



Zrpogukrf klvnon orepeol 49

elvar péyeBog otubepo. Ltn didpkera tol xpovov At 2 uerafodrj Tijc oTpo-
popuiic Tol oopatog Exel pETPo :
AG=0 (0 + Aw)— 0 -0 dpu AG =0 -0 4)
*Ano tig EEiodoelg (3) kai (4) cuvayetar 6 dxoiovbog vduos Tijs pera-
folijc Tijc oTpogopuTs :

vopog petafoific tiig otpogoppfic AG = M - At

‘O nopoanave vopog Ekepaletar ué v dvuopatikn éEicwon :

AG = M - At

S. Aiathpnon TA¢ oTpogopufg. 'Atd tiv &ficwon AG = M - At
ouvayetar Oc, dv  otd  oTpepopevo  oteped  8Ev  Evepyel  kapud
pomn (M = 0), téte xui 1| petafori] tiic otpogopuiic ol orepsod eival
ton pé undév (AG = 0) xai énopévag 7| otpogoppt] Tob otepeod dratnoeitat
otallepr) (G = otab.). T adth v nepintwon 0 oteped oo 1| Tpepel
(G = 0) #{ éxtehel Opal otpogikh kivinon (G = otwd.). Tevikd loyiet 6
axkorovlog vduos Tijc dlatypijoews T aTpogoouis

"Otav of Eva oteped odpa, mod propel va otpigetal yopo arnd otalepd

GEova, dév Evepyel kapd pomil, 1) 6Tpogoppui] 100 cOHATOS Sratipeital
L ortafepn.

‘O mapandveo vopog propolpe vo molue 6t ékepdaler thv dpyh tiic
Udpavelag oty mepinTwon TG oTPOPLKG KIvicEms.

Movopéve soetnpa. Ocwpobpe Eva povwudvo abornua, SNiadn choTnue
Holdv o16 omoio dév Epuppofovral EEmtepikés duvdpeic 1 E@uppoloviut
Ewtepukég Suvapels, GAAG 7 ouaTauéy Tav pomdy Tovs GS TPoHS TOV dEova
TEPLGTPOQT TOD ouoThpatog elval {oy ué unoér. "Onwe ot HETUQOPLKT
kivnon #tot kai ot otpogiky kivnon ioyvel i dpyif tic Sratnprioewe tic
ITPOPOpuiTS:

‘H olki] otpogoppiy £vog povopévov cvetipatos paldy Sarnpeitar

u atabepi).

IMupaderypa. “Evac opilovriog Siokog umopel v orpéoetal pé dof-
Havtn tpifi yopw and katokdépueo GEova (oy. 40). ITave oto diocko oté-
Ketar dvBpwrog mov otd S0 tevtopéve xépla tou kputel dhtijpes. Balouue
0 clotnua diokog - Gvlponog of Opeli oTpopikn kivnon pé yoviekn to-
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yotnTa @;. Tote | otpovoppt tob cuotipatog elvar G, = Oy - @) “Otav
16 oloTa aTpépetal, & dvBpwmog pépver dndTopa Tovg 800 dhtfipeg kovta
otov dEove meprotpopiic. Tote fi ponty @dpaveiag tod cvatipatog Elat-
révetar andtopa kai yivetor @, < ©,. IMaputnpobue 6Tt 1| yoviak? taxdTnTe
cob cvothipotoc avfdverar dmotopo Kai yivetar @, > @ AlT6 ouvpPaivel
yiati 10 ovotpe elvar povopévo kel
ETONEVOS 7] GTOPOOT] TOV OLATTOETTAL
arabepr], dnhedn sivar :

’ (C] 1y ¥
O oy = Oy -0 Gpa wy = =0 fl I

o, ' ‘
i T
‘H tehevtaia £Eiomon deiyver 81, i i
dv 7] pomi) a8pavelag o) CLOTIHATOG
2 = Tl . W4 W,y Wy
Ehattolel (@, < @), 10Te 1) YOVIOKY 2
tayvTnTe Tol oLoTNHATo; GUEAVETOL Zy. 40. Ty. 41.
(0, > @) kol dvtictpopa. Atatfipnen e oTpopopific.

*Avrictouyia tdv peyeddv tiic petapopikiic Kai tiig otpogukiic KIVijoE®G.
Mehethvrac T petagoou) Kui T1) oTgoguxi] xivyoy TOU OTEPEOD ohHaTog
Bphikope didgopa Quotkd peyédn mov eivor anoivte dvtictoiye otig 8o
abtég Kwvioelg, dmog guivetat oTOV MUpUKaTw mivaka.

*Avriotoixla petagopikiic kal oTpogikig KIVAOEWS

Meragopikij Kivnon Zrpogikn] kivion
Avdotnpa s TF'ovie otpoeiig ©
Taydtnto v Fowviekn taydrnro ®
"Emitdyuvon Y Twviokn Emtayuven o
Abvapn F Port M
Mala m Ponn adpavetag (C]
Oegpermdng éEiowon F = m-y Oepehmdng éElowon M = @-¢
"Epyo W = F-As “Epyo W = M:-Ag
Kunrikn évépyeie  E = % m-v? Kuvntikh évépyero E :%G)‘m’
‘Oppn Ji=m:\ ZTpopoput| G =00
"Q0non Suvapenc F-At "Qbnon poniic M- At
Metaforn Oppiig A) = F-At Metapolrn otpogopuiic AG = M-At
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Lytoeig mod ovvdfovv tf] peragopucii pé i oTpoQiKy Kivnon

Mfijkoc tofov kai yovie ctpopiic s =R-¢
Toyvtnte kol yoviekn toxdtnto v =0 -R
Kevrpopdrog Emitdyuven Y = 0% R
*Emitpoyie. Emtdyuvon Tg=0-R

20. 'EAeudepor GEovec nepioTpognce

"Otav pd dpoyevig opuipu meproTpié@etul YOpw Ano [d diapetpo g,
of puyokevtpeg duvdperg, Tov Gvuntiooovtul oTd DALKG onuela tfig opaipag,
Katapyolvral apotfoia, yioti t@ Ohikd onpele SL0TdoOOVTIOL GUURETPLKE
YOpw dnd tov dEova mepiotpogiic. "Etot ol guydkevrpeg duvapeig §év mpo-
Koholy Kapd GAieyi otf dievBuvon 1ol dEova meplatpogiic. 7 adth v
nepintoon 6 dovug mepiotpogiic Aéyetar ledfepos dforas. Tevikd Sha
T6 ohpate Exovv EredBepovs dEoveg, mov mepvoly dnd 16 kévrpo Papouc
00 ompatog. "H oguipa Exer dnsipouvg £Aetfepoug dfovec. Té kabe diho
Spog odpa Ondpyovy Tovhayiotov Tosic fedleoor dfoves, ToL O kadivoc
elvar kaberog otéd iminedo t@v S0 driov.

"Otav Eva oteped, ToO TEPIOTPEQETUL YPNYOPW, umopel vd ExAdker Gvi-
Heou orolg dwapopoug ErevbBepoug Glovég tou, tote 1O adpa mpoTiud
Ekelvo tov Ehetlepo GEova, B¢ Tpdg Tov dmolo 16 obpe Anoxtd T4 peyati-
TeQn pomy) adpdvetas. L' abTh) TV mepinmtwon mopatnpolpe 611 ol ©7TO1-
Xeudderg pileg tol otepeod oopatog npoorulodv vd dmouaxpvlody, G0
Wmopoliv mepiocotepo anod tov dEova meplopogfic. ALTO @uivetat oTo
&R melpupa. “Evag Opoyevilg KukAIKOG SioKeg £lval oTepempévog ot il

{ixpn ovppatog, Tod N TPoE:
e KTUON TOL cupminter pé pid
orapetpo tobd diokov (dEovag
cuppetpiag). "Otuv 10 clpua

= ) ] _«_ 4 ‘.'A- — =

3 ; T 'Ir
! GTPEPETAL TOAD Ypryopa yU-
i pw anéd Tov Kath pijkog G&o-

noipver opilloviia Béon xui
eEakolovlel va otpépetar Y0-

i
5}

|
j va tou (oy. 42), 0 diokog
= T (| po ano Evav EhevBepo dEova,
() b/ & U mov mEPVAEl Amod TO KEVTPO
> Lo ) fapove tol diokov xui eivar
KaOetog ot Eminedo Tol Bi-
Ty. 42,  Ey.43. Iy .44 Iy 45 oKkov. "Av Sutapdfoupe yid
Mepiotpoen orepeod yopw aro Ehevbepo Gfova.  AlYo TO oTpEQOpEVO dicko,
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adtoc Eavapyetal oty épiloviia Béon. ' abtd Aépe 61 adtog 6 eheble-
pog GEovag eivar edoralijs édenlegoc dEovac. TO o1Eped oOua (OC TPOG 0VTO
tov GEova Exerl T ufyary pom) édedveras. Té idto0 @uivopevo mopatnpobpe
xai Gtav nmeplatpépetat ypiyopa Evag kdvoc, pé Onhia and dhooide, Evag
kOAwvdpoc (oy. 43,44,45). 'H mepiatpogn 100 atepeol yipw amd Elevbepo
GEova péylotng pomig Gdpaveiug dnutovpyel kotdotacn evoralois mepl-
otpo@fic Tob otepeod (edatabijs éledfegos dEovaz). “Avtibeta i mepLaTpOQh
100 otepeod yopw Gnod EAevlepo dfova ghaylotne pomiic adphvetog Smpi-
oupyel kataotaon doralfods neproTpogiis tol otepeod (dotalhis éhedtlepos
iEovas). "Qote :

‘H neprotpogiy otepeod cOpatog elvan gvotabilc, dtav yiverar yOpo

ané tov EhevBepo dEova tilg péyietng poniic adpaverog.

a. ITpbdBoc. Alathpnon Tol &fova neploTpopig Tol oTpdBou.
*Ovopdletar atedfos Eveg KUKAMKOS Siokoc mob Exer peyain pdlo kai mept-
GTpEQETAL TOAD YPNYOPU YOP® GRO i&ova,
0¥ mepvaEL and o kévrpo fapoug tod Bi-
gkou Kkai sival xaferoc ato éminedo 1ol
diokou (oy. 46). ‘O GEovac avTog sival
dEovag ovppetpiag, Eevbepog GEovag kai
GEovag Tiig péylotg ponflg adpavelec.
Mg Papii ofoipa, mol oTPEQETAL TOAD
ypiyopa, ano telel oTpodfo. Iyx. 46. Itpofog.

NMPOBAHMATA

32. Mid ceaipa Exet dxtiva R, paba mxai porn adpdvelag g mpog GEo-

va To0 mEpvael amd To kévrpo Tng lom pé © = —i— m-R2 "Agnvoupe ™)

ceaipu Ehevlepn vi xkvkicer amd TV KopueT kekipévou Emmédov, 1
onoia Ppioketar of Hyog h méve ano 16 oprLovio éninedo. [Toon tayvtnTu
v Byt TO kévrpo Pdpoug Tig ceaipuc, Stuy ol QTAVEL OTO KATMOTEPO OT)-
peto Tob kekApévou émimédou Kai moom glval tote 1) yoviokn taxditnte o
kai f xwvnrikt évépyewa E Tiig opaipag ;

Egappoyn : h = 40cm. R = 10 cm. m = 3 kgr. g = 10 m/sec?.

33. Mud 6poyevic papdog Exet piikog Il =2m kol oTEKETOL KATaKOpLOT
rave of opidviio Edupog. ME moon TaxlTnTa v @taver otd Edagog 1)
avérepn Gxpn tig papdov, Gruv § papdog avoartpénetar; ‘H pomn adpd-
velag Tijg paBdou mg mpog dEova kabeto ot papdo kai 6 dmolog mepvaet

Wnepromoir|Onke amé To lvotirouto EkmaiSeutikng Mohmkrig



Nduos tijsc maykdoutas éAfews 53
s x 1 9 = 2l M s ;
and v dkpn tiig papfdou gival @ = - m- 12, 8mov m 1) pala tiig papdov.
g = 10 m/sec®
34. 'O xwnThplog dtovag évog ultoxivitov éxkterel 3000 oTpoYiG TO
rentd kol petadidel amd T pnxuviy otodg micw tpoyolc oyt P = 60 kW,
[Moon elval 1| pomy oL AVUTTUGGEL 1| HNLUVY] Tave atov déova ;

35. "Evac opoyevic Siokog ¥xet Sidpetpo 2R = 40 cm, pafa m =3
kgr kai otpépetal yopw ano G&ova mol nepvdel and to kévrpo tob diokov
xai elvar kafetoc otod Eninedo tod diokov. "H ponn ddpdverag tob diokou

g mpdg avtd Tov dEova elvar © = -%— m - R2 Ztiv meprpépeia tod diokov

kai kdeta oty 61 navrote dxtiva dpappolerar SOvapn F. TTéco mpémel
va givar 16 pétpo abtiig tiic Suvapens, dote 6 dlokog va oTpigetar pé yw-
viakf émitagovon o = 2 rad/sec? ; [Toon kivntikn évépyewe E Exel 6 diokog
HETG Apovo t = 4 sec and T oTiypf) mol Eekivnoe amd thv Tpepia ;

36. Mud Ehika gepomhavou Exel pala m = 50 kgr, mov M Bewpoipe ou-
yrkevrpopévn of @rdéotacn R = 60 cm and tov dEova mepiatpoefic. "Otav
M Ehka otpépetar pé yoviokn Emrdayvven a = 15 rad/sec?, noom elvai
| pori] M o0 épappoletar mive oty Elka ;

37. "Evag opoviviog apyilerl va otpégetal ué yoviakn énttdxﬁch a=3
rad/sec? xoi oTf] ypovikn otiypn t Exel dmoktioetl ouyvétnre v = 24 Hz.
Né Bpelei 6 xpovog t kai mooes otporéc N Exave 6 opdviviog, domov v
Groxtoer adtn T ovxvoTnTa.

38. “Evag époyeviig diokog Exer Sidpetpo 2R = 1,20 m, paa m = 300 kgr
xai otpépetar ywpic tpiPéc yopo amd dEove xaleto otd Enimedo Tob
Slokov kai & droioc mepvael and 16 kévipo Pdpoug Tob diokov. "H pomn

@Spdaveiag tod diokov dg mpog abto 1oV dEova elvar © = —;- m-R% «) IToon

Yoviek? gmitayvvon a amoktd 6 diokoc, Stav Evepyel mdvw TOL OUVE-
xXB¢ i pomy fon pé M = 378 N-m ; B) "Av 6 diokog otptperar Opuhd
ué ovyvérnra v = 20 Hz, moon pomfy My mpénel va Evepynoel ocuveydg
Tive otd Sioko, dote avtdg vé otapatfiosl ot Sidpkeln tob xpovov
t = 180 sec;

39. Mia bpoyevic coaipa Exer pdfe m, dxtiva R xai donveror Eel-
Bepn vi kuiioer katd piikog kekiipévou Emmédov, mod Exel khion ¢ = 30°,
@) "Otav 16 kévipo Papoug Tig opuipug Exel petapopiky tayxbnTe v, Vé
Bpedei 81t # 6hkf xwvnTikh Evépyewn Tiig opaipag divetar 4mo mv ei-

owon E = T76 m-u B) Na Bpedet ) tagdnre v tob kévrpov Papove Tiig
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ogaipac, étav adty 06 Exer Satpiler mdvw otd kexhipévo Eninedo didotn-
pa s =2m, dtav dndpyovv tpipéc, mob 1 ouvictapévn tovg T Egappdletar
o16 kévipo Pdpoug tiic opaipag kai elvat ton pé 16 1/80 tfg duvapeng F
roh rpokakel v kdbodo tiic ogaipag. “H pom ddpdveiag Ti¢ opaipag dg
npodg dEova mov mepvdel Gnd 16 kévipo g, elvar @ =% m-R?.g=
= 10m/sec?.

40, Mia pato m = 100 gr propel va yAioTpdet yopic tpiff nave of wd
opilovria papdo AB. ‘H paBdog AB elvar otepewpévn ot kévipo tng
O rave of kotaxopugo dEova (A). "H pale m Oewpeitar dg DAkd onuelo
kai apyikd icopponei oé dndotacn O = [ = 16 cm. "Eve Aentd vijpa
ouvdéet ) pale m pé to onueto O. To tufjpa OA g pafdou £xet piixog
OA = L = 32 cm. ‘H ponn adpavelag tiig 6poyevois pafdov AB dg mpog
6v GEova (A) elvar © = 102 kgr - m% Aivoupe 916 GLOTNHE P YOVIOKT
Tagbtnre ©, = 5 rad/sec kai Eneita 16 apivovpe Ededbepo. TO vijpa onalet
kol f| pale m netdyetol oty dxkpn A tiig papdov. Moo eivar N véa yoviak
TaiTNTe @y 100 GUOTNHATOG ;

41. Avo foeg pafeg my, = m, = 2 gr elvar orepeopéveg otig Akpeg pidg
papdov AB, mov Eyet dofipavin pdla, piikog 21 = 60 cm kai otpégetal
yopic TpIffy pé ovxvotnte v = 2 Hz yipo and dpiidvrio 'ﬂﬁova, ol TEp-
végl anod 16 péco O Tic pafdov. a) Na Ppebet i atpogopun G 1ol cvoth-
paroc. B) ME wd Sidrafn, mod 8 Snuiovpyel £wtepikés Suvapelg, peta-
Kivobpe Tavtoypova tic d0o paleg m, kai my kui Tic pEpvoupe of anoatacn
[, = 10 em ano t6 onueio O. N Ppebel 1 vea yoviekn taxbtnte o, tob
ouoTHHOTOg Kul 1) VEX GULVOTNT Vi.

Népo¢ Tig naykoopiag EATEWG

21. Nedio BapuTnTac

a. ‘O vopog TAg naykdopiag EAfewg. ‘O Neltwvag anédeibe 6t
500 oopate Exovrar petald toug kai pé dovaun (F) mol eivar dvaloyn pé
14 ywvopevo TV pubdv toug (my kel my) Kol dvrioTpdpwg Gvaioyn HE to
TeTpdywvo Tiic drootdoedc toug (d).

my - my

d2

F=k- )
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érov k eival o aralenr] Tijs mayxdopas éfewe. "Av othyv EElowan (1) Ba-
houpe my = my = 1 xui d = 1, Ppiokovpe F = k. "Qote otufepn tfig
raykooac ErEewg k Ekppaler th d0vapn pé thv Onoia EAxovral petakd
Toug 800 pales, mov kadewid elvar Tom pé pd povada pabag, dtav i petagl
toug Gmootact eival ton pé il povade pikovg. "Amo tig petpioetg Ppi-
Kope Ot givon :

k = 6,67 - 10-11 N . m¥kgr?

Té aitio mob dmptovpyel Ty dpotPaic EAEN petafd @V dvo paldv dvopd-
Letar fasitrTa.

8. MNedio Baputntac. "H pafe M tob "Hiiov &Eaokel EAEn mive
o1 pale m tod ke mhavitn. “Etol 6 x@pog yupw ano tov "Hhwo Exer Ty
EEfiG o] iddtyra @ mave of kabe pale m mou Ppicketal péow o aLTO
o yopo tEaokeltal amd ™) pale M tob "Hilou pd EAEn ovpgova HE TO
vopo Tiic maykoopag ELEeng (vevrdweta é2&n). Tevika Exouvpe tov dkorovdo
OpLOO :
| Mzdio popitnrag ovopaletal Evag yOpos, drav of kabe palo nod drapyel
L péca ¢ abto 1o ydpo iLackeitar vevtdvera EAEM.

“Etol f| péla M 1ol “Hiiov dnpiovpyel yopw g 76 medio fagdtnras
T05 “Hiow kai yU' adtd mive of e pate m, tov Ppioketal of anootaon
d 4o 16 kévipo tod "Hilov, Evepyel vevtdvela EAEN :

Pk M0 6)

Topgove i v Eicoan (2) 1 vevtovewr ELEN F yivetar Ton pé pndev
(F = 0), étav i anootacn d yivel dnetpn (d = o0). "Apa éva medio Bapo-
mrog Ektelvetal G Td dmetpo.

Kabe amhavic dotépag meptfédietar-and Eva medio fupbrnrad. "Eni-
one kabe mhaviTg Kai kabe Sopupdpog dnpiovpysl Yopw Tov TO d1kd TOL
nedio PapivTnTog.

Y- Auvapikd nedio. Tevikd 6 x@pog, mob péoa o’ abTov GvanThiooo-
vty Spaoelg and anoctacn, Ovopaletar dvvautxo nedio. Elval yvootd Ta
EEfic Suvopika media :

L. T4 qebdlo fapbryras mov dnpiovpyeitul yipe Gmo pd pala.

2. 74 Niextouxd medio mov dnpiovpyeltat YOpw a6 Eva NhexTpiko goptio.

3. T6 paywyried medio mob dnpuovpyeitat yopw anod Eva payvnTikd moko i
YOopw drd RAEKTPIKG pebpa (nAadh yOpw Gmd KIVOUHEVO NAEKTPLIKO popTio).
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‘O Einstein ot} yersa] Qewpla tdv mediwy anédeibe 6t

Ta Svvepuca medio dradidovrar pé thv taydtnte 10l ¢ot6g 6Td KEve
(c, = 3 - 10° m/sec).

Tt6 mopandve tpia duvepikd media N AvoTTUOCOpEV Gnd GnOCTACT
Sovapn F Sivetar and dvaroyovg vopoug (BA. mivaka).

Noépol Tov Suvapik@y nedlwy

m,; - m
nedio Papvtnrag F=k- 1d3 2
. Whektpiko medio F=Knp- %% |
- m
| poyvnrikd medio By v Eldz—"’

‘Qc mapaderypo mediov Pupitnrag 06 EEetdoovpe 6 medio fapiryrag
i Iije.

22. Nedio 8aputnTtac tic MNic

‘H pdata tiig Iijg dnpovpyel ¥ipw g 1d medio fapdtyras tijs Iijc. "Av
Katd npocéyyion Oewpricovpe 8t 1 I elvar opaipe, pé aktiva R, xoi 61
amoteheital amd Opoyevi) Opokevrpo otpdpato (oy. 47), tote amodeiyve-
Tat Gt

‘H £h&n (F) nod &Eaokel N pala tijg i nave of Eva Dhkd onpcio
I pafag m mood Ppicketan of andotaon d and 16 kivipo tijg I'fig, divetar

and 16 vopo tijg maykoopas Ehiewg, Gv Oewpiigoups 611 din 1| pala
i M tijg I'ijg elvar ovykevrpopévy ot kévrpo tijg I'ic.

1
I
I
|
:
I
) d i
Zy. 47. 'H &Mkn F nob éEaokel ) [fj ndve o106 DAMKO onpelo A.
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‘Enopévec oty mepintwon tob nediov Papitntug tiig I'fic dexopnote
6t | ' ovpmepipépetal odv DAKO onpelo mov cuprmintel pé 16 KEvrpo
tfic ¢ xai Exer pafa M lon pé 6An ™ pate tiig I'fic. "Etot &xovpe Ty
¢Eiocwon :

EAEN mol dEaokel f IR F=k- Mcizm ()

1o nedio Pupirnrag tiigc g (6nwg kai of kabe diko medio Pupid-
tog) drukpivovpe Oplopéve otolyeia tov.

a. "Evraon Tol nediou Bapurnrag. "Eva onpeio A tob nediov fa-
putnTag tfig I'fig Ppioketar of andotaon d and to kévepo tijg Iic. "Otav
ot onueio A gépoupe i pate m, tote abti | pala Ehketar anod ) pdle
M tiic I'fjig pé duvaun F nob 6 pétpo ¢ Siverar ano tv éficwon (1).

T abti) v mepintesn Exovie tOv dkdiovbo dotoud

'Evtaungtoﬁ nediov Papintag tfig I'iic of Eva onpeio tov A dvopd-
Letan 16 myhixo tijg ﬁuvduzwgf nov Evepyel ot pala m (ol Ppicketar
o160 onpelo A) dd tijg palog m.

e
Evtaon tol mediov Tkl
BapitnTag & m

@
‘H Evtacn tod mediov Papinrag eive c‘z’wvoya;g nov Exel popiu Kai popd

10 popéa kai T eopd Tig Suvapnews F kai pérpo loo pe 6 mnhixo :

g =— 3)

m

"Ano thv &Eicwon (3) cuviyetar 81t povdda rdoews Tob mediov PupiTntag
elvar 1 N/kgr.

%16 onpeio A tob mediov BaplTntag 7 vevT@vela Al F mob Evepyel mavw
o1 udt:lu m, elval 76 fdoos m _g} mov Exel o’ avtn i Ofon N palo m.
"Etot ano tiv £&icwon (2) £xovpe :

Y

n"_g - _— —
= apa =
= p g=g

_g "

g|m
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‘H oyéomn mob Pprikape guvepmver 8L :

[ If Eva onpeio 1o nediov Pepitntag tiig i 1 Evrasn tob nediov Papi-
r rag kai 1| émrayuven tijg £he0eprc ntOoEwg Exouvy tiyv i appn-
Y ki uph (oy. 63).

Ao v ékiowon (1) Bpickovps 6t 6 Thiko g = F/m eivar Too pé :

l )

"Ano v £Elowon (4) cuvdyetar OTi

u, ‘H Evtacn tod nediov fapitnrag pe-

| taparretar avriotpdoag avaloye pE to

E tetpdyovo tijg droctdoemg Gnd 16 wé-
vipo tfig I'fic.

6. Auvapikr ypappn tol nediou 6a-
putnrag. Lé wa pale m, nod Epyetal 610
onpeio A tob mediov Ppitntog, évepyel 1

s
vevtavela EAEN F mov dvaykdler ) pala
m va kivnOef.

U Avvepi] ypappi tob mediov Papirn-
g tag dvopdletan 1] Tpoytd mod Srayphger Zy. 48. 'H émtayuvon tiic Pa-
E ma pale pé tiv Enidpacn tol wediov
= Papirtnrac.

“H Suvapiky) ypappny Exel dedlovon xai gopd 11 Sievbuvon kai 11 gopd
T évrdoews Tob mediov Pupvtntug (oy. 48). "Qote of duvapikég ypuppéc
tob mediov Papvtnrag ti¢ ' elvar edfeicc poaupéc mob cuykhivovy mpoc
0 Kévrpo 1fic I'fic.

i
potntag g elval katakopugn.

Y. Auvapiko Tol nediou BopUTnTag. L Eva anpelo A tob nediov Pa-
M
e
“Av ot onuelo A @épovpe pid palo m, avti) Elketal amo ) ['f pe Svvapn
mob Exet pétpo F = m - g,. ['d va petagepbet 0 pale m and 16 onueio A

putntag tig Iiig N Evraon tob mediov Pupinrag elvar iom pé g, = k

g 16 dnepo (6rov undeviletar N Evtaon tob nediov Pupitnrag), Tpénet vd
danavn0el Epyo W. Tote Exovpe tov £ETC Sptoud :

Avvapikd (U) tob nediov Bapitnrag tijg I'fjs ot Eva onpeio tov A dvo-
paletar 16 mnhiko tob Epyov (W), mol npéner va damavifei kord i
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petagopd tijg palug m and 10 Ozwpovpsvo enpelo Gg 10 dneipo, Sd
tiig palag m.

Suvapukd of onueio tob U W )
nediov BupiTnTag m |
To Suvapikod eival povduetoo péyeboc. "Ano v &icwon (5) cuvdyetu
ST povdda dvvapexot tol mediov Puplontec eivar 1 Joule/kgr.
"Amodeiyvetur 6T

¢ Toé dvvapikd (U) tob nediov Papitnrag of Eva onpeio, mod fpioketa
ot anoctacn d and 0 kévrpo tijg ['fig, divetar ano v élicwen :

| duvupuko o onpeio Tob

5 ; Hij
nediov Puputntug d

,‘ (6)

To apvnrikd onpeio tmodniaver 811 npénst va damarylel foyo, 71 va
peta@epel 2 povdda pdlas and 1o fewpobpevo onpeio g 160 dneipo.

Té duvapikd 1ol nediov Papvtntag oty imeavaa tijg Il "Av Oew-
pioovpe ™ ' opuipikl pé axtive R, 1616 10 duvepukd tob mediov fu-
puTntug otV émgaveta iz 1)z divetor and v éficwon :

M
U, = ._k.T (7)

"Av oty &ficwon (7) Pdarouvps: k = 6,67 - 10-'1 N - m?*. kgr-?,

M = 598 - 10%" kgr wkai R = 6370 - 10* m fpickovpe :

e f

‘I ﬁuvu;u'xo :rou '1'[85!01) Bupu:‘n'rug Us ox 6.+ 107 Joulefker |

[ oty émgpaveie g g :
| axpipéotepe Uy = — 6,248 . 107 Joule/kgr

"Qote, 14 v petapepdel Evo odpa pé pale m ard vy Enpavela thg
Tijg éc o dnetpo, mpémet va dumavnbei Epyo kat’ anoivtn Tipn too pe m-U,
“Av 10 odpe avto elval BAfipe kai Tob ddaovpe OGN KNVNTIKY Evéipyela,
Gote va ioyver N Efiowon !

1

2

-m - p,2=m- U, (8)
Tote 10 PAfjpa Od dragiyer and v €15 tiig T'ic.
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Qewpobpe dofjpavtn v dvtiatacn tob dépe. "Ano v EEicoon (8)
Bpickovpe 6t 6° adth ThHY nepinTwon npinct vi SOGOLHE 610 Bripe apyiki
TayiTNTe v, TOU dvopdleTul Taydtyra daguyis Kui elvar ton ME

=20, ©)

"Av ativ EElcean abti Broupe tiv Tiun tob Uy, Ppickovpe
tayotnTe Sraguyiic v, =~ 11,2 km/sec

5. Alagopd Suvapikol petafy dUo onpeiwy Tol nediou Bapu-
TnTag. Oewpoije §0o onueta A, kai A, tob mediov Pupinrag mov ol amo-
atéoel Tovg amd to kévrpo K tig I'ijg elvar KA, — d; xai KA, = d,. Elvan
d; < dp. Z1a 800 abrd onuele T Suvapko Tob nediov Puplrnrug ket Gmo-
vty mipf elvar dvtiotoya :

M ; M
U1=k-d—1 Kol Uzzk-—E

Elvar U, > U, "Apa petald tdv 800 anpeiov Ay kai A; Omapyer dua-

gopd dvvauxod
e TR ] 7
Srapopd duvapikod U, —U,=kM{ — — — (10)
d; d,

Mapatipnoen. ‘H dwugopd Suvepikod Uy — U, &kgpalet 16 £pyo mov
npémel va dumavnOet yi1d va pesagepBel 1 povdda piilas amo 10 A; 016 Ay
fl kai avrictpogu TO Epyo MO MUPUYETUL ano o medio Pupitnrac, dtav
7 povada pdlas mépTel EhevBEpa GO 0 Ay 010 A,

23. MetaBoAn Thc TipRc 1ol g pé 16 Uyoc

“Av Oeopioovpe 6t i T elval opaipiki pé dxtiva R, tote oty £mt-
oavera tiig g 1| Emayvvon tig PupinTog ExeL pétpo :

g = k- —]l:lzgcmﬂ (4))]

Ttiv émoave i Oahaooug kai of yewypuglkod mAdtog 45° | Emitd-
ywon tiic Bupvtnroag sival :

g, = 9,81 m/sec®
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Lé Oyog h ndve and v Emgpavela tiig Bdracoug elvar :

e M 2
N o
"Av Swpéoovpe katd pEln ti eblomoeig (1) xai (2) Ppioxovpe :
TIpn tod g ol R 28
o16 Gyog h & g“(R +h ) 3)

“Av 16 Gyoc h elval pikpd oyetikd pé v axtiva R tig g, and my
éEicwon (3) Ppiokouvpe :

i tob g iy }h
ot6 Gyog h En = g“(l g ﬁv) )

"Orav hotnov avePaivoupe of Oyog h mave and v Emeavein tig 0d-
ruooug 1) éAdrrwen tiig Tiufg Tob g elvar

: 2h |
Ag = g — By Kat Ag = EOa £ (5)

“Evo. gdpo, mob oty émeaveta tig 0akacoug Exel apog By = m - g, aé
{yoc h Exet Papog By = m - gy "H ErdtTwon 1ob Bapovg givat AB = By — By
apa :
AB:m(gO_gh)=mg0-~2!l Kai AB:B(,»E—
R R
*Av 1.y elvat B, = 103N, R = 6400 km xai h = 4 km, tote i Ehi-
twon tod Papouvg elvar AB = 1,25 N.

Neipapartikh énalideuon Thg peTaBoAig Tol g pé 16 jog.
To Exxpepdg £vog poroylol oTiv Empavera Thg farucoag kel of Uyog h
Exer dvriotorxe mepiodo Ty kai Th, mob Sivovrat amo tic EElo00Elg !

Ty— vai Kai Th= ZIrvﬁl— ipa —T—h = L
£ gy, Ty gy,

o G R e il h
B TO=V( - )'H'i Kai T,,f.T(,(1+R) )

"Enetdn elvan g, < g, Eretar 6m givar To > T, ‘H £Eiowon (6) Enain-

feietar, Gv otd Gyog h perpioovpe méco kabvotepel 0 pohOl oTn duap-
Kewo pLic Mpepag.

: : , ; , h?  4h?
* ‘H (4) mpoxintiéndicmofSnpd aoviieo fishnsdes BlaOaMTRETIRARYCRT
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NMPOBAHMATA

42. Ty fmgavela tiig 0dhacoug 1 Emtdyuven tiig Puplitntag £yt
THY Tiuf g, — 9,81 m/sec® Na Bpebel of méco Dyoc h mave arnd v Enipa-
vete tijc Bahaooag | T 100 g elval @ a) g = 9,71 m/sec? kal f) g = g,/2.
‘H axtiva g I'ijg eivar R = 6370 km.

43. v émoavela tfic Oddaooag f émitayuven tig Papitntag Exel
™y Tp gy, = 9,81 myfsec®. 1) Nda Ppebel /| ipn 100 g of anoctacn 60 R
aro 10 kévrpo 1iig I'fig, 6mov R elvar 1) dxtivae thig Tijg, R = 6370 km. 2) ‘H
Zelfv meproépetanl mave of oxedov KukAKh tpoxtd yipw éno tf I kai
ot anootacn 60 R ano 16 xévrpo tijg I'fic. "And 16 {Eayopevo mov Ppikape
nepandve, propolpe v Bpolipe mdon eival 1) Kevipopohog émitayvvon Yic

g kukhkig Kivnoewe Tijg eAnvng ;

Nopor Tfig poig

24. 'ldavikd peuaTad

Ta Oypa koi 1a aépra dvopdalovrtal pevord Kai tav fipepolv, Exovv mok-
AEG KOLVEG 1610TNTEG (m.). 8&v Exouv Oplopévo oyijpe, loybovy kai yia ta
Uypd kei 1 aépra 1) apyy tob Pascal xui 1| apyn 100 "Apyiundn), £xouv Spag
Kol oNpuvTiKeS dtapopig (m.y. 1d Uypd dvtifeta pé ta dépra Exouvy OpLlopévo
&yko). "Otav ¢ Oyph kal td dépla Kivodvtal, tote Exouv dmdivra dueg
wTyTes, LE MOALEG TMEPIMTMOOEIG PMOPOUPE VG dexTOUpE 6TL TO KIVOUUEVO
pevatod (Dypd 1) dépro) elval dovumiesto Kal 611 Oév Eyer Eowrepuxr) Toif).
AUTO 10 pevatd dvopdletar davied pevars. “Qote :

[ Ta idavika pevota elvan dovpricota kai 8év Exovv dcotepki] tpifi.

25. 'Opiopoi

‘0 ydpog, mob péca o abtov Kiveltal T6 pevotod, dvopdletal medio podjs.
“Eva medio pofic xubopiletar tereineg, Gtav of kdBe yxpoviky otiyun eivat
YOO 1| TaxvTTe 10D pevciob Y Gha ta onpeie tob nediov. "H tpoyd
mou Sraypager Eva poplo Tol pevotol Ovopaletal pevuatix] yoauur (ay. 49).
‘H tayvtnta v 100 popiov 1ol pevotol elvar mavtote Epantopévn tfig pev-
HOTIKTG ypappfic. MmopoUHe Vi moputpROOVRE TIC PEVHUTIKES YPURMES,
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dv péoa oto pevotd Lmapyouy Oputd copatidie (T.y. KOPHOTAKIL Y popi-
Totod yuptiol, okovn diovpviov). To oyfjpe 50 deiyver Ty miKvoon tdv
PELHATIKOV YPUUPDY OF pLG OTEVOTT] TOD GuANva,

"Av of xile onpeio tob mediov pofig N tayxiinte ¢ perafdlleTar pe
T ypovo, TOTE N pot dvopdletal atpmTy) porj. "Avtiet, v of kdbe onpeio
tob mediov pofic N tayvnte petafaiietar pé w6 ypovo, 1ote N pon dvo-

Ey. 50. Mapatipnon peopate-
Ex. 49. Peopatiky ypapp. KOV yPappdy.

patetar atpofitdddns por). Xtd napukdto 0d sfetdooupe 1) otpwty  pon,
mol £xet iSwaitepn onuacia yid woALES TpuKTIKES  Epapupovic  (dikTuw
Ddpevoenms 1| pwtaepion, metperatoaymyoi, Tpo@odotnan Uspoatpofiimy
K.(.).

Iopoyi tob cwkive. X117 Sdpkele TOL ypoOvOL t ATO HLL TORN TOU
coifve nepvael 8ykog V pevatoi. ‘Ovopalovpe mavoyy (IT) ol cwhnva
0 mniiko toll dykouv V 1ol pevotod, mol mEPVAEL GO THV TORN TOU
cwlive Sud to0 dvrictoryou yxpovou t.

——
\Y
mupoyn LI = —

216 aovompe MKS povdda magoyijc eivar 1 m?/sec.

To éuPado tig Topiic ol cwAnve gival S kai T0 PELOTO KIVETTUL HECU
610 cwinvu pE TaxvTNTe ToL TO pétpo NG L eival otubepd. LT dtdprewu
700 ¥povoL t TO PELGTO SLUVUEL HECH OTO COANVA SLACTNRE X = U -t Kal
Emopéveg Gano TNV Topf tob colfive mepvdel Gykog pevotol iocog pE
V=S x 1 V=S-v-t "Apu )| tapoyn 1ol cwinve givat :

; \Y S-vu-t :

mapoy = i e Kal
‘H rnapoyn (IT) tob cwkfva elvar ion pé té6 yivopevo tod épfadod (S)
tijg topfig Tol cwdfve &ni tiv tayitnta pofjs (v) Tod pevatod.

e |
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26. Noéuoc Tnc oguveéxelac

Méoo o’ Evav dpiloviio sorfiva, ol 1} Topt| touv dév Exet otabepd £p-
Budo, kiveltar pé orpwtij porj fva idavixd pevotd (oy. 51) “Av Drobécovpe
Ot ot dudpkela tolb ypovou At amo v Toun A mepvdel ykog pevotol

ueyartepog” anéd Exeivo,

A A ol oTov 8o ypovo At
G B By mEPVAEL GO TNV Toun B,

: M ,  T0TE 010 x@po mol Imap-
Ua ‘ —8 . ye dvpesa otic 800 To-
B i pég ol coinve 64 abfo-
VOTQV TO TEPLEYOHEVO PEV-
o010, AUTO Gpmg eivor G8v-
vato, yiati 16 pevoto elvat dovumicoto. "Apa atd povo At dno tic Topic A
kai B Tod cwhfva nepvael 6 i6iog dykog V pevotol Kai émopbveg otic 800
TONEG %) mapoyy] elvar ha xal lon ué IT = V/AL To cupnépucpe adtd 16

Zy. 51. Tha v anddei€n tod vopov tic cuvéyeiac.

3

Exopalel 6 vduoc tijs avvéyeiag :

“Otav pice of cohfva péel idaviké pevotd, 1 rapoyn elvar otabepi
ot kGBe topn 7ol cwifva.

Ot topéc A kui B Exouvv avriotorye éuPado S, kai Sp. ‘H taydtntae tod
pevoted otig Topés A kai B elvar dvriotorya v kel vy . "Eneld] kata pfikog
ol cwhivae | mapoxn lvar atabept), 6 vopog tic cuveyelag Exppaletan pé
v dxolovbn éficwon :

VOHOG TTG CUVEYXELUG Sa-va = Sg-vg

"And v meponave £Eicmon ocuvdyetal T0 dkohovBo cupnipacpa :

2 "Otav péou of colfjva petaPlnriic topfic péer idavikd pevetd, oi ta-
I y0mnreg tob pevotod otig topés 1ol cwhijva glvar avtiotpbowg ava-
I doyeg pé ta pPada adtdv t@V Topdv.

e
| oyéon tayxVtnrac koi éufadod Topfg Ba U B i
I‘ Up SA

“Qote ori) arévwen 100 cOANVE AVTIGTOLLET ueyalitepn TayityTa TOD
pevotol kol dvrictpoga otij dramddroveny 10D COANVA GVTICTOLYET uixpd-
Tepn TayvTnTa ol pevoTod.
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27. Nopoc Tol Bernoulli

Méoa ot dpiloviio colive, o0 1| Topn Tov 8év Exer otabepd Enpado,
Kiveltar p€ otpoti pof Eva davicd
PELATO MOV ExEL MUKVOTHTA p (o). 52)
Ztd onpeio A xai B 1| topn tod ocw-
Ava Exer avriotouya Eufads S, kai S,
kai 1 togbnTe tol pevotol Eyel dvti-
oToL e HETPO Uy Kol V. ZTH Sidpkela
tol ypovov At and thv Topn A mepviet
Evag ykog pevotol V = §, - x;, o0
Exer péle m =V - p. *Eneidn | nepo-
xN Tob cwAfva elvar otabepn) of kabe
TOpN Tov, &nd T uKpoTepn Topn B ot Stdpkela tob idtou xpovou At mep-
vier 6 1og dykog pevotod mov elvar V = S, - X;. "Apa Exovpe ) oyéon :

[, -

L
1]

A A

Zy. 52. INa v anédelkn tod vopov
100 Bernoulli.

V=25 %=8:x
Ztf) pkpotepn Topn B 16 pevotd Exel TaiTn e vy > v, "Qate, Stav |
pala m tob pevotod petakiveitar and T Béom AA, oth Béon BB, ) xvn-
T évépyera TG palag m adEavetar KoTd

1 1 1
AE = —-mu? — — mu,? = - m(vs® — vy?)

Kai AE = % Vp (0,2 — vyh) (1)

ALt 1) abénon T kivnTikfig Evépyelag tiic palac m Tob pevotod Katd
AE égeidetar otd épyo dvvduewr, of dmoleg dnpiovpyobvial and wijy mieon
mo0 émikputel PESK 0T6 pevotd. “Qote otig topéc A xai B tob coliva émi-
Kpatodv avrioTtolya mécelg p, kai p,. Abtéc ol miéoelg dnptovpyodv duvd-
metg, mol elvat kabeteg otéd Eminedo tiic Topfig kel dvricrtolye Exouv pétpo
Fy = py-S; val Fy = p, - S,. "Eneidfy 8év Omapyovv tpiPé, 7 dapoed tod
oyov 1@v dbo duvapewv elvar Ton wé vf perafolr tijc mvnrixiic évépyetac
AE 1fig palag m 1o pevotod, Stav alr petapépetar ano ) 0éon AA; ot
0éon BB,. "Apu Eyoupe :
AE=F, - x;—Fy-x fi AE=p, -8 -%—p;-S- X
i AE=p,-V—p,-V «kai AE =V (p,— py @
'And tig eEodoeig (1) kai (2) Bpickovpe :

: 1 1
%Vp (0 —0%)) =V(pr—py) xai py+ - pv? = py+ 5 pug?

Wnepromotr|Onke amé to lvotirouto EkmaiSeutikrg MoMmkrg



66 Mnyavikrf

“H rtehsvtaia EElomon Exepalet tov dxokovbo vouo wob Bernoulli:

Katd pijkog opiioviiov colive 1 dopowopa tiic mécewg (p) tob pev-
otob kai tiic Kuvnrikiig évipysiog tiig palag (p) Tob pevetob, mod mepié-
yétar oti] povada Gykov, civar ctabepd.

| vopog tobl Bernoulli p+ %pu2 = orad. (3)
|

‘0 vépoc tob Bernoulli £kopaler tiy doyij diatnomjaenms Tijs Evépyetas o
o 1 Al . , ) au s ; ’
Eva pedpa. TO Tplﬂ HeTPAEL Ty uvnTixn] EVEPYELL Kul TO P HETPUEL TV
Svvapxr) Evépyetn g pdleg mol MEPLEYETUL PECE GTN pHovado Oykou Tob
kLvolpevoy pevatol. “Emopévac, 6mov abfavetat § tayvnra (v) Tob pevotod,
Ehatthveral ) migon (p) tob pevoTod kai dvtictpopa. To p dvopdleral ora-

Al ) ; 2 s : :
Tvej migon Kl 10 —- pu? dvopdaletar dvvajuxi) miean. To atabepd dlpoiopa

Doy, TG otatikiic Kai Thg uvapikils Tuéceng dvopaletat 0Auxr) mieon).

M épiovriog soiivas. "Evag colnvag 8év elval opilovriog kal of
Svo Oéoeig A xai B(oy. 53), mol Bpiokovtar dvtictorya of Gyog hy kai h,
nave anod 16 opléviio Eninedo, M micon tob pevetol dvtiotoryu eival p
kai py kai 7 tagdnta tob peuotod elvarl vy kui vy, Té pevatod Exel Tukvo-
mte p. T abt) th yEVIKY mepintwon dmodsiyvetar STt 6 vimos Tod
Bernoulli éxgpdleton and v £flcwon :

| vopog tob Bernoulli p + pgh + % pu? = atal. @
|
R
——"'—1 B
Ul
R
b, A —o
U, h,
B

Zy. 53. T& thv anddeiln tod vopouv tod Bernoulli of un 6pilfoviio cwinva.
8nov h = h, — h; elvar f) kataxdpuen droctacn tdv dvo Bécewv A kai B
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00 pevortol. "Av elvar h = 0, 6 cwlfvag elvar dpiloviioc kai tote £lvar :
1
P + —-pv? = orab.

To ywouevo pgh dvopaletar dyouetouxs] nlean. “Qote 6 vduoc Tos Ber-
noulli pmopet yevika va Srutvnolel dc EEfC :

Katd piikos coliiva 16 dporopa tiic orankiis miéscwg p, tiic Dyo-

perpikilc méceng pgh xai tiig Svvapikiis méozwg % pv? 10b peuctod

civar otabepo.

Anddeiln i éwdoems (4). T of pabe m tob pevatod, Tob anyaivel
amo ) Ocon A oty Oéon B, o] werafodi) vijc Sl unyavieiic évipyeiac
(Guvapikn + kwnnikd) tiig palag m eivar :

i) S AR — gk, — 1) - —;—m(vz“ —u%) &)

AvTi 1) petaBodn tig pmyavikiic Evépyeiag Tiig palog m eivan fon pé 16
£pyo mob mupayovv of Suvaperg, of omoieg dmulovpyodvral and Tig méoeig
(eLiowon 2), xai Enopévag Exovpe Thv Eficwaon :

V(p, — py) = mg(h, — h,) + —;_— m(u,2 — 1v,2)

o m 1
n Pr— P2= v glhy — hy) + 5 % (Vg2 — 1Y) (6)

"Eneidn elvar p = m/V anéd v &icwon (6) Bpiokovpe :
1 1
Pi + pghy + 5 pv,® = p, + pghy + - pv,?

apa p -+ pgh + % pv? = ortal.

28. 'Eqappoyéc ToU vopou Tou Bernoulli

1. "Avappoenuikil dphon tod pedpatos. Xé Eve coliva, ol katahiyet
ot 01evo Gvoryra A (dxgogiaro). StaPifalovpe loxupd pebua dépu (oy. 54)
Kovta ot6 dvorypa A Ppioketar A i dxpn Aentob corfva B mov 1
Al dxpn tov eivar Pubiopévn péou of Oypo. “H ehéPa tob dépa Pyaiver
im6 10 oTEVO dvolype A ué peyddy tayiyra, inerta Spog N oréBa Tob
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dépa amotope Samhatdvetar kai 7| mieom tob dépa yiverar lom pé v
dtpoouipiki mieon. ‘Emopévag oth
0tom A &mikpatel micon wixpdrepn amo

A:: vy arpoopape]. Tote ©6 Dypo dve-
Baiver o160 cwifva B, mapucvpetat

B and 16 pedpo tob dépa kal diaywpi-

Letar of moAD pukpd otoyovidia (ye-

Kaopog). X7 avtn v apy otnpiletar

M Asrtovpyia tod yexagtijoa Kal T7c

dvrAlag pé porj vypod 7 aruay vdpap-

pioov.
"Otav O dvepog elval moAl ioyv-

Ty. 54. "Avappoontikhy Spaon pedpatog. POG, TOTE mAve aro T otéyn tol omi-

100 oupfaivel moxrwon TOV PEVUATL-
K@V ypappdv(oy. 55) Eropévec ndve

amd 1 otéyn N taxbnte tol dépa o
abbdverar, &vd 1 nieon Tov Eluttdve- m f M
tat kel yiveton pxpdrepn and v drpo-

o@oiplkn Tieorn, mov Emikpatel pécw il il
o706 onitt. "Otav 1| toyvnTe Tob dvé- fgzl

pov elvat peyain, tote | dagopd pe-
tafl v mepandve dbo mEcEwmv On-
piovpyel loyvoés dvvduerc, Tob Exouv Gopd Grd katw npodg T mhve xal
otéyn Groondtul amd ThHv oikodopn (dpmayy aréyng).

Iyx. 55. ‘Apnoyn otéyne.

2. Bevtovpiperpo. 76 fevrovpiuerpo elvar Opyavo mol td ypnoipo-
moloDPE Y1& v peTpipe thv texbtnte 100 pedpatog. "Anoteheitar 4nod Opt-
Lovrio coifivae mol o pud meproyf tov mapovoidlel otéveon (oy. 56).
Mé¢ Eva pavopetpo Ppickoupe ) dragopd méoeng (Ap) mov brdpyer petald
800 toudv (A xai B) tol cwinva.
Egappdlovtag 16 vopo Tiig ouvé-
yewg xai 16 vopo tod Bernoulli Omo-
hoyiCovpe Ty TayxdTnTe Tl pedpaToc.
Topgwve pé Tovg mupamdve dvo vo-

poug £yovpe Tic dvo EElodoElg : Zy. 56. Bevrovpipetpo.
Sa - va = Sp-vg (1)
. 1 1
kol o P+ 5 oAt =Py + 5 puat ()

©4 droAoyioovpe tig TaydrnTeg v, kel vg. "ATO Ty EEiowon (1) Exovpe :
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Sp
Up = ‘Sr - Up (3)
2
kai  ust= (—Sg) - vg? (C)]
Sa

"Av oty EEiowon (2) GvTIKatasTHOOLRE 1O AL and ™mv éEiowon (4)
Bpiokoupe :

“=V 2(p, — Pg) ! __\/ 2 Ap
AT ¥ ol —Ga /S Jors BN N TR T

To Sp/ Sa elvar ua otabepy 1ol dpyavov. "H TUXLTNTU L, Ppicketal
ano v éEicwan (3).

3. ZoMijvag Pitot. ‘0 awijvas Pitot ypnoipedet yia t) pétpnon tijg ta-
xotntag £vog pedpatog aépe, fj avtictpope yid T pétpnon Tijg TaydTNTUg
T0b Gepomhavov mol Kiveltut péou of Gxivito Gépu. "ATOTELETTAL GIO peTa-
Ao cwlive pé « depoduvapnd » oy ijpe (oy. 57) kai otd onpein A xui B
Omapyovy avoiypate mol cuvyxot-
vavolv pé pavopetpo. Ta popua
100 aépu mov Kivolviul wpdg to
onueio A, EmPpudivoviar kai
TEAMKA 1M tayxbdimtd tovg yivetuu
ion pé pundév, dote eivar vy — 0.

210 onpelo A (gnucio dvaxomij;
T00 pevpatog) cupfuivel otifuype
o0 Gépa xai 7| nieon p, yiverar peyahitepn o thv dtpoceaptkn rieon

Zy. 57. Zokqvag Pitot.

P, mol émikpatel Eveivn 4 otiypn. Itd mAdyia tob cwifva (onueio B)
6 dépag Exer mepimOL TV dtpoceuipiki mison P, Kl TayvTnTe L, dnAadn
TV TayUTNTe TOU KIVOOUEVOD Gépu oyetikd pé 10 akivnto Spyavo 1 avti-
otpogu. LOpQove pé 6 vopo tob Bernoulli Exovpe tiv &Eicwon :

1 n 5 150
Pat 7 PA*=py+—5-pu! §i p, =p+ 50}

1ati elvar va = 0. "Etar Bpioxovpe 611 givan :

T Cy—— s
e V (p, — py) § ou=1/22P
P p

4. Toxotnre Expofic bypod. "And 16 dvoiypa A opifovtiov caoliva

Expéet Dypo (0. 58) "Eav of topés tod cwriva kai tod avoiyuatoc A Eyouy
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dvtiotouya éufadod Sy xai Sa xal N tuydtnte 100 Dypod otig 8o abtég
topéc elvar vy xai va, TOTE loydet 1 Eficwan :
L% Sa

SA'UA=S}:'UE fipD‘. _6-:= Sy

“Av 16 &uPadod Sa oD @voiypatog elval mOAD pikpd oYETIKG PE TO Ep-
Budd Sy tiig Topfic Tob cwlfiva, 16te & Aoyog Sa /Sy elvar moAD HLKPOG
kal Emopéveg N tuxdtnta vz Tol bLypod péca otd cwhva elvar woAD
PIKPY) OYETIKG pé THY TaydTnTe V. ['1é pia drotadiinote toph 10b cOAVA
xai 16 Gvorypa A ioyver 6 vopog tol Bernoulli :

1 1
Pz + 5 puz’ =Py + 5 p0a’
"Enetdn N toytnte vy elval Tokd pikpi OYETLKA pE TNV TaydTNIa VA,
propoiipe Katd mpooéyylon va Oew-

phoovpe &1L eivar vy =0 xoi Emo-
pévog Gro TV mepandve Eicwon

£yx0ovpeE : l \
1 .
Py =P, + 5 Pva® xoi I N\

VH—_ e

N |

0
g 2 Ap Ty. 58. "Expon bypoS.
alii= |l oo

UA=

"EGv 16 Oyp6 Expéel amod dvorypa mod Ppi-
oketar of Grootacn h xdte and thv EAevdepn
gmgavero tob Dypob (oy. 39), t01e 1| Sogopd
miéoenc Ap elvor Ton pé Ap=nh-p-g xoi éno-
pévag 1 taydnte &kpofig tol dypol elvar:

2h-p-g i Ta—. -~
b — \/—'_p S =V2g-h | 3, 5. T6 Gvoryua Pol-
| | okerar of Pabog h.

‘H tehevtaie 2Elowon éxepalet tov dxoiovbo vduo tod Torricelli:

‘H rayitnta (v) éxpofic dypod Gné Gvorypa, mod fpioxetar of fabog h
Kéto &nd iy EAetlepn Emgavera tod bypod, elvan lom pé v taxdtntd
nob 0a elye 16 dypd, &v Eneqre EhedBepa and 6 Hyog h.
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NMPOBAHMATA

44. Méou ot 6piloviio coriva, mov 16 Eubadd tiic topfic Tov elvat
S; = 25 em?, péet vepod pé taydta v, = 0,60 m/sec xkai mison p, = 4 - 104
N/m2. "0 colivag mapovordlel otéveoon, mod | top g Exet Eufadod
S, = 5cem® IToon elva fy taybnto v, kai f| nicon py 10D vepoll o1l oTtévooT :

45. "Evo yovi ano Sindnmixo yepti oenvadnke péoa of yuakivo ywvi.
Mmopodue v SLdEovpe 16 xapti, puodviag Gépe dnd ) otevi dipn 10D
CoANVA ;

46. Méou ot opiiovtio coliva péet vepd. Zé 800 topég A xai B 1o co-
Afjve 70 £pPado elvar dvtictolye S; = 4 cm® kel S, = 1 em Etig topég
A xai B elvar otepempévor 00 kutaxdpueol Aentol cwlijveg xui otov tpdto
and abtolds (toun A) 16 vepd oyxnpatifer otiin, mob Exet Gyog hy = 15cm.
‘H toyvtte 100 vepol ativ topn B eival vy, = 0,8 m/sec. N& Bpebei noco
elvar t6 Yyog hy tijg otiAng tob vepob otd Sevtepo cwAfva.
IMuxvomnta 100 vepob p = 108 kgr/m®. g = 10 m/sec?

47. "Evag 6pildvriog cwhivag, mod of topég of §vo onpein tov Exouvy
Lovo S,/5; = 3, duppéetar and Gypd muxvotnTug p. "Av oTi peyalitepn
Topf S; 1 texbTNTa Tol bypod eival vy, vi Exepectel 1) Slupopd mécems Ap
petagl @V 800 TopdV of cuvdptnon pé THY TaxLTNTE vy

48. Z£ Eva Bevovpipetpo mob Srappéetat dnd vepo, i HEYRADTEPT) TOW
tob colive Exel detiva R, kai ) puepotepn topn Exet dxiva R, = Ry/2.
Metalh adtdv v 800 topdv drdapyet Stapopd miécemg Ap = 10% N/me2,
Moon elvar N tagdnte tod vepol ot peyalitepn Topf 100 COAVY ;
[Muxvétnta 100 vepod p = 103 kgr/m3. g — 10 m/secZ

49. "Eva deporhivo metdet of Gyog 3000 m, dmov i mukvoTTa Tob Gaépa
elvar p = 0,887 kgr/m?. 216 colfjva Pitot PAémovpe TOTE 1k Stapopd mié-
oewg Ap = 4,78 em Hg. IMoon eivar A tayitnta tob depomidvou ;
Mukvotnta 08pupydpov p = 13,6 - 10® kgr/m?® g = 10 m/sec?.

50. Mé moon taximra 06 Byaiver 16 vepd Gmd pid tpine tod dtpoié-
Bnra, dv i Tieon péow oTov drpodéPnte sivar peyuhitepn aro Ty ELwTepikn
nieon xatd Ap = 25 at ; Tukvotnra toi vepod p = 108 kgr/m?.

51. Mud Gvthic dvoydver pala vepod m = 1400 kgr o Gyoc h — 7 m xai
10 avaykalel Vi GUYREVTpwlE Orod nieon p = 3 at. IToco Epyo &xtedel 7
avtiia ; Tukvomta tod vepod p = 10% kgr/m3. g = 10 m/sec?.
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52, Z16 toiyopa deEapevii xai oé Pabog h = 10 m xdte ard tiv Ehed-
Oepn émipdveln tol vepol DmapYEl KUKAMKO dvolype mol Exer Eufodo
S = 6cm? IMooog dykog vepod Pyaivel and T Seupeviy katd Aento ;

53, "Amo 10 dvorypo pdc defapeviig Pyaiver Sykog vepod V = 2 It/sec,
drav 16 dvoryua Ppiokerar of Pabog h = 3,6 m xatw ano v Eledbepn
gmpavera tob vepol tig debapeviic. [Toooc dykoc V) vepol Ba Byaiver katd
devteporento and th dekapevn, Stav oty £levlepn Empdvein ol vepol
staoxeitarl pa npodoletn mieon fom pé p, = 8 at ;

Mukvornea tod vepod p = 10 kgr/m?®. g = 10 m/sec?.

54. T16 natopu Bpioketal Eve Kutakopupo kvivdpikd Soyelo mov me-
piéxel vepod. Mave oty i yevitelpe tol kuAivipon Omdpyovy dbo pikpég
tpineg, Poviopéves. "H mavo tpima Ppioketar of Gyog hy = 10 cm xai 7
xéto Tpina Ppioketal of Gyog hy = 3,6 cm and tov opLovrio mubpéva tod
doyeiov. "Otay Eefovhdoovpe tavtoypova tig Sbo tpineg, oynpatilovrat 3o
KUUTULOYpupUEs AENTEG QAEPEC vEPOD, Mol Té@TOLY oTd 1810 onpeio ol ma-
tépatoc. Lé méco Gyog h mave and tov mubuéva tob Soyeiov Ppioketar 1
£hevfepn &mipavele tod vepol Exeivi T oTIYHN ;

55, "Evuo Soyeio nepiéyet vepo kol propel va yAlotpdet ywpic tpifn mdve
oto helo Opilovrio Eminedo mol dxovpmder 6 dpiiovtiog mubpiveg Tob
Soyeiov. Té i kataxdpuen Edpa tob doyeiov kai of Pdbog h = 1 m katw
amod Ty EhevBepn Empdvela Tob vepod Dmapyel wa pikph Tpime fovdmpivn
HE eelLo. Zagvikd 6 eehAog gevyel kal 6 vepd apyiler va Pyaiver amd

) pikpt Tpoma, ol Exel didpetpo § = 1 cm. Toére 76 Soyelo apyiler va k-
veitar. Na Bpebel moon elvar 1) dovaun F mol kivel 10 doyeio.
Mukvotnta vepod p = 103 kgr/m® - g = 10 m/sec®
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ISavika dépia
29. Qi vépo! Tav idavik@v aepiwv

"Eva 18uvix6 aépro Exst udla m xai pootaxt) pdla p. “H xatdotacn tiic
pagag m tol depiov mpoodiopiletal and tpia puoika peyédn, iy micon p,
wdv dyxoV xol iy anddvty Oeopoxpacia T tob deplov. Td naupamive yupu-
KTPoTIKE Peyédn tod depiov ovvétovtar petall tovg pé dpropévec oyé-
oelg, of omoleg elvar oi EEfig :

a. ‘H &icwon tdv idavikdv depiov

BV

T T otad.

. 'H xateotatixf éfiowon tav iduvikdv deplav

dmou R elvat 1 mayxdopa oraleor) tév Waviedv deplov xai 1 dmoia elvar :

po s Vmul

R —
TU

Zoiv tedevtata EEiowon elvar p, 1| kavoviki drposyuipiki wison (76
cm Hg), Vo1 €lvat & ypuppopopruxdc dyxog tav aepiov (22,4 1t) koi T, elva
1 Oeppoxpacio Ty, = 2730 K (Snhadf 0°C). ‘H otabepi R Exet TAV TLUA

R = 8,31 Joule - mol-1 . grad—!

30. Oi duvaTéc peTaBoléc Thc KATAOTAOEWCE £Voc depiou

@cwpobpe 800 Kataotdoelg pidg pdluc m depiov :
Gpyikn KATACTUOT P1 v, T,

TEMKT] KOTAoTAOT Ps Va T,
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Ot 800 abtég kataotdoelg ol depiov ouvdéovral petald toug pé Thv
etlowon :

pl'v1_£

= 1
PV T, M

=P Ts dpa

Od £€etdoovpe katd mdoovg Tpomovg propel va petaPinBei N xatd-
otaon €vog depiov.

a. ’lodBeppun petaBohn Tol depiou. "H Beppoxpucia tob depiov diu-
wmpeitar orabepr) (T = otub.) xai tote dnd v EEiowon (1) mpoxintel 6
vduos Boyle - Mariotte :

iocdleppun peraflods) (T = otad.) Py VoI =ipgp sV et o (2)

p "Av MiRonpe 800 dpboydviovs dEoveg
N (oy. 60) tote Y14 wa Opropévn Beppoxpu-
N e ola T; | Eicwon p; - V; = ot mepiotd-
R B VETUL GO piG KApmOAn, ToL A&yetal loo-
: ey 3 Oepun. TO Siaypuppa mob maipvoupe, Aéye-
R Tor dedypappa p - V. ZE a dhin yniotepn
Beppoxpacia T, avrictoryel pida Giin ico-
Bepun kaproin Ty, mol Ppioketal yniotepae
Zy. 60. Too0eppeg kapmodes. aro v loobepun T,.

"Oywog v

6. 'lodywpn peTaBohr Tol depiou. ‘O yxog tob depiov drutnpei-
Tt orablepds (V = otab.) xai 1618 dnd v EEicwon (1) Exoupe :
2 _ 7 ’ e P1 T Tl
iodywpn upetaforr) (V = otud.) — == (3)
P2 T,
Z16 Sidypappae p -V 0 églowon (3) wa-
plotavetal amd 16 evBiypoupo tufjpa AB

i oY (oy. 61) mou elvat Tapaiinio pé tov dLova

e tdv miéceov. Ta onpein A xai B avtiotor-

§ \\l yolv otV apyixn xoi TNV TEAKT KoTh-
= a _\\‘ T otaon tob depiov.

Y. 'looBapric peTaBohr Tol aepiou.

"0vnog Vv "H nieon 1ob depiov Sietnpeitar oraleor]

Tx. 61. 'H AB napiotaver los- (P = o1ab.) wai tote and v éficwon (1)

20pN petaforn. £yovpe :

Wnepromoir|Onke amé To lvotirouto Eknmaibeutikng MoAmikrig



{gofaps uetafols) (p = otal.)

‘ISavikG dépia 75

BRI
Vo

= @

Y16 Siaypappa p - V N EEiowon (4) ruploTavETOL dnd T6 eLOLYpappo

tufjpo AB (oy. 62), mob elvat Tupih-
Anho pé tov dEove t@v Syxwv. Ta on-
peio A xai B dvriotoiyolv otV ap-
yukf kol oTiv TEAKT KUTdoTuo 100
aepiov.

Qcopolpe pra pala m aepiov o0
Bpioketal péou of kbvdpo (oy. 63)
AbTog kAeivetar pé Epforo mov Exst
gupado S xai xweitar yopic tpf.
*Apiika to aéplo Exet 8yko Vy, Beppo-
kpuoie T, xai tieon p fon pé v EEm-
TEPLKT] QTHOCYELPIKT TIEGT). “Av Oep-
pavoups 1O aépLo ot Beppoxpucic Ty,
to1e 1O GEplo dtecTérletar, O BYKOG
tov yivetor Yy, @AAG 7 wieom tov p
Sranpeitan otafeph xai iom pé Ty
SEQTEPIKT ATHOGQUIPIKY TieoT. Te-
vika 7 dtaotohrn £vog aepiov Aéyetat
Extdvwan. To Eppolo petaxiveital Ko-
a4 Srgotnue Ax amd ™ Béom 1 ot
0éom 2 pé TV Enidpaon piig Suvapeng
F - p-S, 1 onoie GvunticoeTatl xatd
1) Bpuavoy o0 depiov o Ty ot T,.
"Qote xutd Ty icoPuph BEppave tou
o déplo mapdyer foyo, TO dTOTO GTO
Suaypappa p - V apbpnuixa eivar ico
pe o EuPadd Tig YPUPULOTKLUTHEVTG
Epyo Exel pétpo :

W =F - Ax i

EHE.[O.] 7 atEnon tob Syxov Tob Gepiov elvat

To Epyo (W), mod mapaye

p
5 B
R
E
Tz
T
Vi V2 v
dynoc
Ly. 62. 'H AB mupiotdvet {ooPapn
petaPoin.
1 2
P
\G oo A
| p V! T!
Bi AT

Ty. 63. Kati v icoBapn petufohn
tov 10 Gépio mapayel Epyo.

gmioavetag (0. 94). TO mupayOpevo

W=np-S-Ax

AV = S . Ax, Bploxoupe 611 :

16 Gépro ketd THY igopapi tkt6veoT TOL, elvar

| oo pé t6 Yvopeve tig mEGEMS (p) tob aepiov éni Ty atEnen ol dyxou

touv (AY).

spyo Xatd TV looBupq éuovmcn aepiov

W =p- AV
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Iapaderypa. Kata miv icofaph Extovoon évog depiov Omod 11 orabepn
nieon p =1 at 6 &ykog 1ol depiov wdEdvetal xoutd AV = 100 cm3. Od Oro-
Loyioovpe 16 mupaydpevo Epyo, Taipvovtag Kotd npooEyyion | kp = 10 N.
‘Emopéveg eivar 1 at = 1 kp/em? = 10° N/m2 ‘H petaforn tod Sykov &i-
vor AV = 10-* m¥. "Apa 16 Epyo eivar ioo pé :

W=p-AV = 105N/m?. 10-% m® «xdi W = 10 Joule

5. "AdiaBarikn peTaBoAn Tol depiou. "Ovopdletar dduafaria] | pe-
tafoln tfig xutuoTdcens toll deplov, 6tav 88 cupfuiver dvrariayy Oeppo-
mrag petelh tol depiov xai 100 mepifadlovtog, dnhudy Grav 16 dépio

olite maipver antbo, oite dmofdiier 616 TE-
2 1 pifariov Beppdtnta. L adt v mepinto-
o1 10 aépro Ppioxetar péou of Soyeio pé
TolzOpate dnd DAk, mol eival TéAElOg
Beppikog povorig. Oewpoipe pd pale m
aepiov, molb Ppioketal Oepuikd povopévo

a5 ; péow of x0Avipo, & Omolog xheivetar pé
Py ; EuPolo (oy. 64). "Apyixa 16 Gépro Exel
O T
T Py M Oeppoxpucic T, mieon p, 6yko V,
Zy. 64. "Adwafatikn petaforn Zvpmiebovpe 0 Gépro petuxivbveag 16
aepiov.

EpPoro anod 1 Béon 1 ot Béon 2. Tote 1
dvvaun F, mob épuppolovpe oto Enpoio, mapdyer foyo W. T6 dépro malp-
ver avto 6 Epyo, mob peraroénerar of Oeopdryra Q. "Emeldn dpmg 1 Oeppo-
e 86V pmopel vi dtapdyel oo mepifariov, yit udto 10 dépro Oeouaive-
Tar. "Etol 16 Gépro perd iy adaflatia] cvumican Exen

Oeppoxpacia T, > T, mieon py > Py Syxo V, <V,

"Avtifeta, dtav 10 aépio Stuotédletal Kai petaxivel 6 EpPodo anod T
Oton 2 ot Béom [, T61e 76 déoto maodyer Eoyo W. AUTO T6 Epyo mpoépyetat
am6 pd moocomta Oeppotnrag Q ol Gepiov, | Onoia petatpénetar of Epyo
W. "Enetdn 1o aépro 8év pmopel va mapet and 16 mepifaiiov OeppoTnta, yid
va GvamAnpdoer ékeivi) mov petatpamnke of £pyo, yi abtéd 1O @EpLo
piyetar. "ETol 10 dépro perd iy ddaflaria) éxtdvwon Exer

Beppoxpucic T, nieon p, dyko V,

16 Sibdypappa p -V i adraPatikn petafodrn tob depiov mapiotdvetal
and 16 1680 AB (ox. 65) pidg kapmding, mob Aéyetar ddiafarix]. To 650
AB tépver tig dvo loobeppeg T, xui T, To Epyo W, mob EodeveTal i v
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&draParikn ovuniean ol depiov, fi mod mapayetar &nd 16 Gépro xatd ™mv
adiaPatikn Extoveot tov, dpbunmind elvat oo pé 16 EuPadd g ypoupo-
oxtaopévng dmpdverag. "Qote 1 ph
1 Zupmieoy
2 'Extovwon

Té Epyo mod mapéyer 16
&épro watd tiv &dwaPatixd P,
¢xtévoot) tov, mpofpyetar
Grd T Oeppbrnra mod whei-

ver péoa tov 16 Gépro, wal

T abtd v6 aépro yiygeton.

Tevixa &va déoto mapdyet &pyo B

xatd Tijy énrdvowor] Tov, loofapr] V=
A ddafarud. "AMLG xatd TRV V2 i Vi

looBapy éxtoveon tol depiov R aE

(0%. 65) 16 mapaydpevo Epyo Ly. 65. T6 1680 AB mapiotdaver daBarici
petaforn tob depiov.

npoépyetar amd M Oeppodtnta
mo0 mpoogéperar dnébw otd Gépro, yia va dywlel | Beppoxpasia tov. 'Evd
Katd v ddrafatixy petaforn tob depiov t6 mapayduevo Epyo mpotipye-
T dnd 1 BeppdtnTa mod Eyer péoa tov 16 dépro xai YU abtd t6 Géplo
Yoxetar.

Noépog tob Poisson. "Anodeiyverar 611 yi1a v ddiafatixf petaPolrn &vog
Gepiov loyver & Efig vduoc Tod Poisson :

vépog 1ol Poisson p V' = ot00.

6"““’ Y elvat b yvootoc Adyog mod Exovv of dbo eidixég Beppotnteg Tob de-

Plov ¥ = ¢, /cy. "Qaote 114 16 GEpro, ol elyape Tapondve péoa oTov xo-

M"SPO, 1 dpyikd woi f| tTeMxh kerdotaon cuvdéoviar pé v éEicwon :
pi-Vi =pe- A (%

‘Enicqr; Y16 ) petafort tob depiov ioyver xai 1 $élowon 1@V idavikdv
Epiay :

P: 'vl <% P2 'Vz (6)
T, T,
Av Satpéoovpe xatd pédn tic Erodoeig (5) xai (6), Bpioxovpe :
T 'V1T_‘ =Ty VaT_l ™

= Ol &&iodoeic (5) xai (7) ouvstovy ThY doyexr] xai THY TeAwr] XaTAOTAOT
b depiov xarg v adiePatixn petaPodi tov.
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"Egappoyi tiig adraPatikiis peraporiic. N va npaypatorotijoovpe adia-
Patikn petuPold, mpéner 16 dépro va Ppionetal péca of Soyeio pé teleing
éap,uo,.mvmtmr’x tolyoputae. Itig cvvnbiopéveg Epappoyic, 8tav i cupunieon
i 1| éktoveon tob depiov yivetar modd ypiyopa, toTe mpoxTikd HEv mpo-
AaPaiver va yiver dvraddlayn Oeppotnteg petab tod depiov xai tol mept
Parlovtog. "Emopévas ol modd yprjyopes ovumiéoets 1| Extovdiaeic Evog depiou
pmopoiv mpuxtikd va Bempoivrar @g adiafatinés petafoléc. "H 0éppavon
100 depiov xatd v ddrefanikn cuvpnicom tov Pploker peydin Eouppoyn
atic unyavég Ntijleh (Diesel) yia thv dvagheEn tod keboipov Hhikod. "Avti-
Oeta | WOEN 0D depiov katd TAV AdioPutikf ExTOvVecT Tou Ppioker pe-
yain Epuppoyn otig WukTiKEG EyKataoTacelg pPé Tig dmolec Snpioupyolpe
Louniés Beppoxpucieg.

31. Kivntikn 8ewpia thAc depuhrnrac

‘H nerpapativn Epevva anédeiée 6t td popia Shov tdv cwopdrov Ppi-
owxovtul of Gdidkonn kivinon, N omoia dvopdletar Jeoute) xivyon, yiati 1
TayvTnTe 1@V popiov eivat cuvdpmon tig Oeppoxpaciug. Ta popla évog
copatog 8¢ frav axivinte, povo v ntav duvatd 1) Deppokpucio tod ohputog
vi yivel Ton pé 10 andivto pndév (0° K)." "H adiaxonn Oeppiky xivnon 16y
popimv £vog cmpatog Exel Tohl oteviy oyéon pé T peyén mod dvopdlovpe
Beppotnta kal Beppokpucic 1ol copatog. Avth ) oxéon pdc v diver 7
Kivniki, Ozopia tijg Oeppotnrac.

‘H ddiaxonn xai draxtn xivnon t@v popiov diver ot Oeppdtnta Hpi-
OpEvEG 1010t TEG, 0l Omoleg 8¢ yupuktnpilouy Tig dAleg popyic &vépyeius.

"H xivnmikn Oewpio tig Oeppdtntug propel va Epuppootel mo elkoiu
otV nepinTwon £vog iduvikol depiov.

a. Lyéon TA¢ meoewg Tol depiou pé THYV TAXUTNTA TOV popiwy.
"Eva aépro o€ i opropévn Beppoxpucio T Exel mieon p, dvko V xai dro-
tedeltar amd N popro mod 10 xubéva Exer pale m. Tote 1) mukvotnTa
tob depiov elvar:

ey )

* AUTO elvar pia Omobeon 810t 1 KwvnTikl Bewpia thHc BepuoTnToc SEv ioxiel ot0
anoéivto PUNoEV Kai GTHV WEPLOYXN TOU.
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"Anodeiyvetar 611

“H rigon (p) £vog depiov elvan dvadroyn pé tiv mukvérnra (p) tod depiov
Kai avaloyn pé 16 teTpayove tijg taxvntag (v)tdY popiwv tod dcpiov.

nigon Gepiov p= —;— p-u? 2)

8. Ixéon TAG KIVATIKAG EVEPYEIQE TOV POPIWY TOU Aepiou pE Tr
Bdeppokpaocia. "Av oty ééicwon (2) GviikatucTHGOLUE TAV TIH TOD p
aro thv £&iocwon (1), Ppioxovpe :

pﬂ\/:%N-m-u2 (3)

“Av 16 mopandve dépro Exet pala ton pé Eva yoappopdoto (1 mol), tote

o’ abth ) pale tod depiov bmapyel otalepog apibpog popiov ioog pé N
xai 1 éEiowon (3) ypagetot :

2 mu? - 2

3

p-V=—5N;-—5 1 p-V=

. Ny - Exw )

8mov Ey,y = mu?/2 elvat 7 péon xomria) évéoyeta Evog popiov tob depiov.
I ade ) pala tod depiov (mod eivur Ton pé Eva ypuppopoplo) ioyiel
N xuteotaniky £éicoon t@v Savikdv depimv :

p-V=R-T (5)

EEichvovtac ta devtepu péin t@v eEic@oewv (4) xal (5) Ppiokovpe :

3¢ R = 3
— . | EBoy=——Kk=«T
Exw = N, ] i | }Z.:.l.\i z k (6)

émov k = R/N, = otad. elvar pd otadeph tdv depiov, mod dvopdleta
oralepr) Tov Boltzman (*). "H &licwon (6) puvepwvel OTL :

H xivnuikq évépyaia (Eq,) 1@V popiov tod dcpiov elvar dvakoyn pé tiv
anéivty Ocppoxpacio (T) 1ol aspiov.

* Na anionoinon Oempotpe 6T Oha TG pOpLU Exouv TV 1810 TaxLTnTte of Kabe

OTiyun. Biéne & otv idle mupdypago.
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y. Fpappopopiakn évépyeia TOV depiwy. "Av 16 GEpto, ToL TNPapE,
Exel poptaxij pdla p, 101 yd 70 fva ppappoudpto 100 Gepiov T6 YIvOpEVO
N-m otfv &icaon (3) ékepalet ) pala p évog ypappopopiov, dnhadn
elvar p = N . m xai 7 éélooon (3) ypagetar

1 : 2 o
p-V=op-v® # p-V=ih ()
To pu?/2 éxepaler iy xwnria) évépyeia v popiov, mod brdpyouvy péca
ot Eva ypappopopro (1 mol) tob depiov, xai 1) dmoie dvopaletar yoau-
popopraxi) évépyeta (Engy) Tob depiov. "Qote 1 Eicwon (7) ypagertar :
2
p- V = = Emol (8)
"Efiohvovtag td Sevtepo pékn tdv EEiodoenv (5) xai (8) Pplokovps :
i : bt :
| Ypappopoptaxy g i ©
| &vépyeia depinv oF 2 2
‘H ¢Eicoon (9) gavephvel Ot :
I. Lty 6w anéhvry Ogppoxpocio (T) 1 ypappopoprexi) Evépysia
(Emo1) €lvar 1} i1 114 6ha td aépro.
II. “H ypoppopoproxi] évépyeta tdv acpiov eivar avaloyn pé tiv and-
[ vty Oeppoxpacia (T) ol dacpiou.

-

S
=

-

‘Yrohoyiopog tijc ypappopoprokilc &vépyeiag tév depiov. "Ano v
éEicwon (9) pmopolue va dmokoyicovpe T orafem ypupnopoploxn &vép-
yelu v depiov of pud opiopévy Beppoxpuciv. "Ag Dempficoupe éva yoau-
noudpo and Onotodnmote 1davikd dépro, molb Pploketul ©f Kovovikég
ouvOfjkeg, dnhadn elvul p; = 76 cm Hg xul T = 273° K (0 = 0° C). Tore,
Balovtug oty éEicmon (9) tic Tipég Tov peyebdv R xai T, Ppioxouvue 611
7 Olxi] monTixy) Evéoyera T@OV popiov, ToL EPLELOVTUL HECH OTO EVH YPU-
popoplo xdlle depiov, elval ion pé :

Emor == 3400 Joule/mol

AT 1} évépyera doeiletur o) Deopin] xivnon tév popiov tod deplov.

5. Tayurnra TOV Hopiwy Tol depiou. "And v éficoon :
3R-T
i

. 3

ey R.T Bpioxovpe v = V (10)

* Elvar k = 1,38 - 10-** Joule - grad—
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Mé v é&icwon (10) Omohoyifovpe T péon toxdtnta (V) @Y popiev
Evog depiov, mol Exer poproxt pabe p xei aroivin Oeppoxpacio T.

"Etol m.y. y1d 16 dEvydvo (u = 32) Bpioxoupe Gt of Kavovikée ouv-
Ofikeg 9 péon Tayityra t®v popiov tov elvar:

o V 3-8,31 Joule - grad—! - mol ' - 273 grad 46 ™
ik G 32rkEn om0l 1 ot sec

€. Nopog Tol Avogadro. "And v éticoon (3) Exovue :

2 muy? ; 2

DAV e 3

s % 3 b ¢ >
Eneidn elvar E,y = 5= kT (&io. 6), | mupandve &icwon (11)
YpapeTar :

3

: p |
TkT (';(pa | N ==_"_ (12)

-V
k-T

p-V= _?3'.._ N .
H &ticwon (12) fkepaler 16v axérovlo vduo toi Avogadro :

[ Ity idwa Oeppokpacia (T) kai pé tiyv idwa nicon (p) of loovg dykouvg (V)
[ and Sagopetikd Gépra Ornapyer 6 i6r0g apbpog (N) popicv.
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NMPOBAHMATA

56, “Evag tpiyoeidic cwlivag Exel uikog 50 cm, glval KAELOTOC OTig
S0o Gxpec tov kai wa stAn 08papyipov, mod gyel pfixog 10 cm, yopilet
6 golive of do Tpfpute. Méoa o160 coAiva indpyet Enpog dépag. "Otav o
soifvog elvar opiiovriog, fl oTiAn Tob Gépa of xafe Tpijpe 1ol coliva
Exet pfikog Iy = 20 cm. "Otav & colfvag elval Kataxdpueog, f| K41 oTHAN
tob Gépo Exet Oyog L, = 15¢m xoi f mave omin tob dépo Exet Uyog
I, = 25 cm. IToon elvar 1 nigon p, 100 dépa, dtav & coliveg slvar Opt-
tovniog; "H Oeppokpucio Sratnpeitol otabepn.

57. Ttov mubpéve pdc Mpvng oxnpetifovot uouAideg amo pebavio,
ol érolec, Brav gTaoovy oTfiy Enedveld 700 vepob, Exouy te1puniicio 8yxo.
“H feppoxpacio otov mubpéve g Aipvng xoi oTiv Emeavera tob vepod elvat
gvtiotorya 100C xai 20°C xai 1 drpospatpikn tieon gkeiv T otyph elvat
po = 1 kp/em?. Tldoo eival 16 Padog h tiic hipvng ;

58. "Evog AEmTOg YuAALvOg COANVG, KAE10TOG oTf wé dxpn tov, dia-
Tpeital Katakdpueog pé TV xheloth) dxkpn Tov mpdg 16 KATO. Méca oto
colfva drapyer aépug xol pd puepf otnan Ddpepyvpov, rob Exel pfixog
3 ¢cm. “Otav 1 Beppoxpucio elval 5 C, f| otiAn 100 dmOKAEIGHEVOL aépu
Eyel1 Byog h = 30 em. TI600 04, petaxivnOel | kato dxpn Tiig pkpfig oThANG
ob 03pupydpov, Stav & colvag aroxtioet Oeppoxpacia 100°C ;

50, Mg avoixth Ouakm mepiéyel Gépa pé TV dtpocoaiplkn wison
pp = 1 kp/em?. Oeppaivovps ™ @uain of 100°C xai tHv kheivoupe Epun-
. Tloon elval | mieon tob dépu, dtav N grain 0d aroxtioetl T Oeppo-
kpucio tob mepipaiiovrog 18° C ; "H dtactorn Tig QLaing nopareinetat.

60, Evag Bupopetpirog swrivag, tod fi topf Tov Exet Eppadd S =1 cm?,
nepréyer Ayo aépa xoi slvar Bubiopévog péoca of Pabid Lexavn LOpap-
yopou 1600, hote ot 17°C 16 Tufjpo 100 cwkive 1ol elval £ ano Tf Ae-
xavn vé Exet piixog 35 em. Tote i oTiAn 10D 08pupyvpov pica o1d COATVA
Eye1 yog 25 cm. "H dtpocouiptkn mieon elvar 76 cm Hg. 1) IToon mpéner
vé, yiver 7 Beppoxpacia, Gote 1 oTAn o 08papybpov péca 616 CwAIVE
va xatéPet katd 1 om ; 2) "0 aépug pE THY @pyIkf KUTACTACT] TOV Oeppai-
vetor ano 170 C af 37° C. TTdéoog yivetal 6 8yKog 10U ;

61. "Eva xufixd dopdtio xet Gyog 4 m. To mpowi 6 aépag tob dopatiov
Exel Oeppoxpusia 0, = 15°C xai wieon TV Gtpoc@uipikn tieon pr = 78
em Hg. To dnoyevpa 6 dépag tod Swpatiov Exel feppokpacic 0, = 20° C
xoi mieon v dtpooaipikn wieon py = 76 cm Hg. Na ppedel moon dra-
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popa €xovv of palec m; xai m, T00 Gépu nod Ppioketdl pécu 16 dwpatio
otig mapunave dvo mepirtdoelc. Tukvotta tol dfpu O€ KavovikKeES cuv-
Oixeg p, = 1,29 kgr/m?3.

62. "Eva oguipiko aepootato €xet axtive R = 3 m xai eivar yepdro
peé agpa Beppoxpucicg 100°C kui Und wigon v dtpoc@uipik]. ‘O EEwtepirog
acpag £xer Oeppokpucia 0° C xai wieon 76 cm Hg. Na Bpebel noco Bapog
Hropel va ovykpatioel autd 0 depoctaro. Mukvomta 1ob dépe o€ Kavo-
vikég ouvOijxeg p, = 1,3 kgr/m® g = 10 m/sec®.

63. Alo Spotor xihivdpotl A kai A’ Bplokovtal mave of dpiiovrio Eni-
nedo, Eyovrag TV avoryth Paon toug T pa dnévavtt oty diin. Ol dbo
KOAvEpotr kheivovtat pé 0o dvrictotya Epfolra E kel E' w0l cuvdéovtat
retab toug otubepd pé pud opioveie papdo. "H émtpavera tob kabe Enporov
Exel pPaudo S = 300 cm? xaui oty apyn N andctaon xabe EpPorov and ™
Baon 1ol avtiotorgov kukivépou eival 25 cm. Ol xOAvpol Tepiégouy dépa
RéE Oeppokpacia 0° C xai wicon 76 cm Hg. Oeppaivovpe tév k0Ivdpo A ot
Oepuoxpacia 150° C, &vd 6 (Grioc xOAvépog A" Stutnpeitar of otulepn
Beppoxpacia 09 C. Na Bpefei 7y peratomon tob épfdiov EE' xai 7 micon
Tl Enikpatel péow of kade xOALVSpo, Otav anoxetactulel icoppornia.

64. "Evug x0Mvdpog and yaluPa efval xatakopueog £xet Uyog 50 cm
xui | Baon tov Exet EpPudd 300 cm? Méou otdv kOhivdpo Dmapyet dtpo-
Spuipkéc aépag, mol Ekeivy th oriypn £xet Beppoxpuciv 0° C xai wisoy
74,5 cm Heg. Ztiv vo dxpn tol xuiivipov, mod elvar avouyt, Epuppolovps
Eva EuBoko 1ol xAeivel Epuntid Tov xOAvdpo. To Eufoio Exer Pipog 6 kp
Kui katePuivel péoa otov kOALVEpo. 1) Na Bpefel moon pale dépa aroxiei-
otnke pécu otév KUALVSpo Kail of moco Uyog h mave and i Pdon 100 Ku-
Livépou orapdtnoe t6 Eppforo. 2) Geppaivoupe oV KDALVEpO Kai 1) Beppo-
xpaoia tov yivetur 30° C. Na Bpelet moco Papog mpéner va mpoohicovue
Tive otd Epforo, yid va dtatnpndel oy tdin Héon tov. Tukvotnteg of
xavovikéc cuvBijkec : tob aépa p, = 1,293 gr/lt, Tob Hdpupyipov p, = 13,6
gr/em®. “H Sieotori 1ol kukivipov elvatl dacfipaven.

65. TIooo Syxo Exet pua palo idavixod depiov ton pé m = 1,2 mol cé
Beppoxpucic 679 C kai mieon 72 em Hg ; MTukvétnta 08pupyipou p = 13,6
gr/em3. g = 10 m/sec? - R = 8,31 Joule - grad~! . mol-".

66. "Eva idaviko dépro of Ogppoxpuciu 320° K xai Ono mieon 3,5 at
Exel Gyro 2 mP. [Toou ypuppopdpla toli depiov Imapyovy péca o’ altod tov
Syxo ;
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67. Avo xheiotd yudhive Soyeie A xai B Exouv dvrictoige Syxo
V,= 0,7 It xai V, = 0,3 It. Ta 8vo Soyela cuykotvovodv petald tovg pé Tpi-
yoetdl cwfve xai mepiéyovy Enpd Gépa, mob apyikd Exer Beppoxpucio
6 = 20°C xai nieon p, = | at. "Enerta Sratnpoiipe 16 doyxelo A of Oeppo-
xpuoia 0, = 100° C xai t6 doyeio B ot Oeppoxpucio 8, = 0° C. N Ppebei
noon elval tote T nieon 1ol dépu péoe of xale doyelo. “H Siaotory tdv
Soyeiov mopuleimetar.

68. “Eyoupe 800 yuahiveg coaipeg A kai B mo dvtiotolya Exovy dyko
V, = 200 cm? xai V, = 100 cm®. Kabe oguipa xheivetar pé otpoéoryye. "H
couipa A mepiéyel Enpod dépa, mov Exet Oeppoxpucie 0, = 25° C xai wicoy
p = 1,5 at. "H ogaipu B nepiéyger Enpo b3poyovo, mob Exel Oepuoxpuciu
8, = 10° C xai mison p, = 2 at. Zuvdtovpe Tig 800 cpuipeg pé TpLyoELdh
celnva kui pépvoups 10 ohotnpa 1@V Evopivav 500 ouipdv péou ok 1Hpo
Smov | Beppoxpucia eivar B = 27° C. "Avoiyouvpe tig otpogryyes. TToon
nicon Exel 10 piypa tov Svo depiov péou of xabe grakn ; ‘O dyxog xdbe
QraAng Srutnpeitar otabepdc.

69. 'Arno v xatactatixi] tiicwon tdv idovikdv depiov vi Ppelel
noon palo m Exer 16 6Euydvo mob mepiéyetar péca ok pid HETUAALKT] QLEAN
tdv 50 It of Oeppoxpacia 27° C xai Ord wieon 100 at. Mopraxi palae 68v-
yévov = 32. g = 10 m/sec®.

70, 5 unyavixy Bewpia tiig Geppdtntag drodeiyver étt o dmoiv
feppoxpucic T 1) taxtte v @V popiov &vidg depiov, molb Exel popraxi
péte p, diverar and v éEicwon :

V3R-T
U:
i}

“Orav 6 aépag Exet Beppoxpacia 20° C, nooog elvat 6 Loyog tiig taydtnrag
Vo T@V popiov Tod dEvydvoy Tpodg TV TaxdINTA L, TOV popiny ol aldTov ;

71. Méoa o Eva Soyelo Omdpyet dépag ot Oeppokpacia 20°C. "Apmid-
voupe abTov TOV Gépa, Gote N mieoh Tov va yiver fon pé p; = 10719 Atm.
Ioco popra meptégovrut o 1 em?® Ond adtéc tig ovvbijkeg xai mdon elvar
10Te Ty mukvotnTa tod dépa ; Mukvotnta tob dépa o Kavovikég cuvlfjkeg
po = 1,293 gr/lt. Ny = 6,02 - 1023 pdpra/mol.

72. ‘H pnyavixn Bsopia tiig Oeppoétnrug anodeiyver 1 | péon xivn-
Tikn Evépyela Evog popiov ol depiov glvar avahoyn pé v andivtn Oeppo-
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xpacia T 1ol depiov :

1 2 —

> m-f=KkT
6mov m elvor 1) pala o0 popiov. N Bpebel f) Tipn 1od ovvteheotiy k yud 16
dEuydvo mov ta poprd tov otn Beppoxpacia 0°C Eyouvv pfon taydtnre
v = 460 m/sec.

Té dropa 1od dvlpaka otdv kpvotarlo Srapavtiod kai td@ popla &voe depiov.
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Kopeopévol kai akdpeaTol aTpoi-
TpInAO onMETO

32. Kopeopévol Kai aképecTol aTpoi

‘H petaford £vog Dypol of Gépro dvopaletal yevixd éafpwon xai to
nopoydpevo dépro dvopaletal druds. g vi mapuxohovdicovpe iy éfad-
pway o1 xevd, naipvovpe do Papopetpirol; cwiijves A xai B ol fubi-
Covrat péoa othv 8o hexdvn 0dpupyvpov (oy. 66) Eicdyoviag diadoyikd
péce 616 cwifiva B otaydveg aibépa Ppiokovpe St ativ dpyh mhve amo
Tav Ddpapyvpo oynpatilovtal dxdosotor druol, apydtepe Opeg oYNHaTi=
Covtar xopecuévor druol kul mdve and tov bpapyvpo mopauéver ailépag
ot Oyph xutaotaon. Anhedn of i opropévn deppoxpecio B propodv pécu
of Evay KAELGTO Ydpo vd cuvvmdpyovy TO DYpo kal ol Kopesuévor dtpol Tov.

A B

'
Kevo

Atpol
Laidepa

Algepag
bypo

Ty. 66. 'Efuépmon otd Kevo.

a. ’1316TnTeEC TOV KOpEOUEVWY ATPGV. Mécu o160 Bupopetprkd oo-
Miva B (ox. 67) Omapyouvv kopeopévor dtpoi ailépa xei Aiyog wibépug of
OypN Katdotaon. “Av Ketefdcovpe 10 cwrlive B 6 dyxoc t@v Kopeopivay
GTp@v Eartdwerar, GAAGL N Tdoy P TOV KOpEopEVOV GTRGY Lot peltal oTa-
fz1). Tavtoypova Taputnpolpe 611 abavetar M mooodtnta tob Oypol wui-
BEpu, Tov Drapyet Tave aro oV LEpapyLpo. “Qote, Stav élattdveTar 6 ByKog
1@V KOPEGREVOY ATH®Y, Eva pépog and adtols dypomowtrar xui avtictpoga,
Grav abEdvetatl & dykog T@V KOPECUEVOV GTHAV Eva pépog Tob Uypol ECae-
phvetat, "And t6 mupandve ovvayetar 6t of ud dowpévy Oeppoxnpacia

Wnepromotr|Onke amé To lvotirouto EknmaiSeutikng Mohmkrig



Kopeouévor kal dképearor druof - TpmAd onuelfo 87

atpol

Zy. 67. ‘'H thon 1hOv xopeopévev dtpdv Sratnpeitot Xy. 68. Métpnon tiic tdoeng
otabepn. 1OV Kopeouévov GTudv of kale
Oeppoxpacia.

Thon tév Kopecpévay atpdy Sév Elaptltal dno tov Syxo tovg xai Eyel pa
Opropévn . o oyfjpe 68 deixvetel oynpanika ud anin Sidtagn pé
TV éroia propodpe vi mposdiopilovpe TV Tdon 1OV KOPECHEVLY ATUOY
moh dvtiotoyel of xabe Oeppoxpaciv. "And 16 tapandve Byalovpe 16 EETig
CUUTEPUCHT :

L& ka0s Beppokpusio avriotoryel Oplopévi) 1o T@V KOPETREVAV GTRAY,
1| droia EEapratar and 11 @Uom Tob Dypod kai adfaverar pé i Beppo-

Kpagia.
Taon xopeopévev ATpdv of feppoxpacia 20°C
(6& cm Hg)
vepd  oivonvevps  Peviivn  aibépug
1,75 4,4 T 442

Kaproln EEasphocmg. Tuipvoupe 300 dpBoydviovg GEoveg, Tov dEova
BV Beppoxpactdy xai tov GEova tdv miécewv (o). 69) "H petaPodn tiig
Thoeng v Kopecpévey ATpdy of ouvapinon et Beppokpucic tapictd-
VETL Gmo i xapmoin ypappd, i onoia dvopdletar xaumidy éfasodocmg.
Kabe onpeio tiig kapmoing Eaepdoeng aviiotolyel of ja xardoraan qu-
owijs iooppomias petagd tod Dypol xoi 1@V KopeETHEVOV ATRdY Tov, dnAadn
Kae onpeio tiig xapnving tbaephoewg deiyver 8T vnd dolouéyn mleon xai
0é ud Sowoudvy dvriororyn Oeguoxpacia pmopoty vd guvendpyovy o€ xard-
0taoy) looggomia; té Gypd xal of xopeauévor drpol Tov,
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Zy. 69. KaundAn &acphoems tod vepoD.
IMa Beppoxpacieg @¢ 100° C kai yié Beppokpacieg nave arnd 100° C.

Té oyfipe 70 Seixvet tig kupmbieg EEaephoEmg Y1G pepixd cuvnbiopéva
Oypa. Tepatnpobpe 611 | taon 1év Kopeopévev dtpdv Egaptital and

Micon (o€ cm Hq)
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©cppokpagia

Iy. 70. Kapnohes tEoephoewg pepikdyv Oypdv.
1. Al0épac. 2. AlBelobyog GvBpurag. 3. Olvénvevpa.

4, Nepb.

puon Tob Lypol.

‘H xopnohn £Luephoewng
1ol vepod ywpilel 16 Eninedo
t@dv GEovov of 6o mepLoy e,
v meployf Tod vypod xai
TV TEPLOYT TV x0pEauéviy
arudav (oy. 69) Kade aon-
peio tiig kubepidc meproyiie
dvtiotolyel of OpLopévy mie-
on xoi Opiopévn Beppokpa-
cia. Movo oé OpLopéveg ouv-
Bfikeg miécewg kai Beppoxpa-
olog pmopoliv va ocuvumap-
youv of guoikn icopponia 10
Oypd xai of kopeopévor dtpoi
tou. "Qo1e

"H kapnivhn tEaepheosng Evog DypoD deiyver ndg perafalierar 1) taon
1@V Kopeopévav Gtpdv pé i Osppoxpacia xai deixver Enlong of moiég
ouvvOijkeg Beppoxpaciog kai mécewg propodv vé cvvurdpyovy o @u-
cwn {oopponia 16 Oypd kai ol xopeapévor drpoi tov.
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8. '1516TnTeC TOV dkdpeoTwy ATHGYV. 'Extelolie ndi 16 meipapa
pé tohg Svo Papopetpikolc cwrfives, GALG tHpa péce ot6 cwlnve B
elvar axdpeotor dtpoi (oy. 71). A B
Karepatovpe 16 coiijve B péca ot i
Aexavn 1ol O8pupybpov. Tote O
Syxog 1V dxdpecTav dTudv yivetal
Sraprdc pkpotepog (V; >V, > Vy),
&vdd avtiotoryw M thon @V axdpe-
otov dtudv abbaver (p; < ps< Dg)-
"Av 7 Oeppoxpacic Siatnpeital
otadepty, Ppioxovpe Gt O YIVO-
Hevo Tiig thoewg TAV AKOPECTAOV
dtpdv Eni tov dvtiotoryo yxo Tovg
elval otabepo.

Do Vi pa.sz Ps'V3: otaf.

*Apo oi dxdpeotol dtpoi dxo-
Aovboliv 16 vopo Boyle - Mariotte.

Zy. 71. 'H 1bon thv axdpectov dtpdv
petaParietan.

g pié dpropévn Beppoxpacio
0 ol tdoeig TV GxOPECTOV ATHOV
D1, Py, Py ElVaL TaVTOTE PIKPOTEPEG GO TAY TGOT THV KOPECUEVOV ATHGV
P,,, mo0 dvrictoiyel ot Beppoxpacio 6. "Qote :
Ol dxbpeotor atpoi copneppépovrar pé peyahn mpoctyyion Hc dépa
kai of ma dpropévy Oeppokpacia 1) TaaT) TOUG (p) elvar mavtote pikpo-
tepn Gné Tiv thom TOV KopeopEvoy GTpdv (pmp), nov Gvtietoryel
o’ abdti] tf) Beppoxpacio.

Y. MeTaBoAf TOV GKOPEOTWY ATHLY OE KOPEOHEVOUG Kai avTi-
OTpoga. “Otav péoa oé Eva xBpo bmapyovv Gxodpector dtpoi, avtoi pmo-
PObV vd petapinfoty of xogeauévov, Gv Ehuttobel 6 &yxog tdV GxoOpe-
Stav dtpdv i dv EAattedel f Beppoxpacia Toug.

’Avtiotpoga, Stav péoa of Eva x@po drapyovv kopeopévol dtpoi, adtoi
Umopoby vd perafinfody oé dxdpeatovs, dv abEn0el 6 Byxog TdV KopeGpEVOV
dtpdv # v adEnOel 7| Beppoxpucia Tovs.

Hapaderypa. Tt Oeppoxpacia 30° C 1 tdon 1dv KOpESHEVOVY LEpATUDY
elvar py, o~ 32 mm Hg. It Beppoxpacia 30°C -axopeotol Ddpatpoi Exouvv
8yxoV, = 8 It xai taon p; = 20 mm Hg. "Av 6 dyxog toug EAattwlel Kai
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yiver Vy =5 It, | tdon yiverar p,. Toéte dmd v &glcoon p; - Vi =p, -V,
Ppioxovpe 611 1) véw tdon tovg p, elvor :

_Pi-V:, 20mmHg-8It
b= v 51t

Andadi ol dxdpeotor bputpoi petafrindnkav ok KOpecpévoug.

= 32'mm Hg

33. 'Apxn TOO Watt

“Ortav péca ot depdrevo Soyelo, ol Exel maviob v (8ia Beppokpocic
0, drdpyer Eva bypd, Tote 16 Oypd mapayel dtpovc, Bomov tave and Td bypb
V& oxnpatiotoly kopeopévot dtpol pé thv tdon (pmp), o0 dvrioTolyel oty
Beppoxpacia 0. To doyelo mobd Seixver 16 oyfipe 72 Sév nepréyel Gépa
kol péoa otig §0o opuipeg Tou Inapyet
6 1810 Oypd. Of dvo opaipeg A xui B
dratnpobvtar of bdo SagopeTinéc Oep-

P~
i & poxpacies Kai elvar 04 > 0g. Tote 1
= T0om TdV KopETPEVOV ATPdY péca aTic
A 3o o@uipeg elvat drapopetikn kel ei-

e vatp, > pp (yrati elvar 6, > 0p). I£
adti v mepintoon sivar adivato va
droxaractafel icopponia péoa at6 Soyeio, yrati owveydc Epyovrar druoi Gnd
™ opaipa A ot opaipe B. Exel dpwg ol ‘Grpoi mob Epyovrar, dypomoiod-
vTaw duéows, yiati péce ot ceaipe B i Tdon 0OV KopecuEvay dTudV Sv
Hmopel va yivel peyaddtepn and thv tdaon Py TOL Gvtiotolyel ot Oeppo-
kpacia 0. Méoa o1 cgaipa A 10 Oypd owvreyic mapdye: druols, TpooTa-
Bovtag vé Statnphoet THV Tdon 1BV KOPETUEVOV ATUGY fon pé p,.
To gawvopevo mob éEetaoape, Ekppaletal pé tiv dxdrovdn apyn Tod Watt:

“Otav péco of doycio drapyovv xopeopévor Grpofl xai mé neproyi tob
doyeiov Sretnpeiton of xatdrepn Oeppoxpasia, tote o abti) THv neproy
yivetar Uyponoinen thv atpdv.

‘H dpyf 100 Watt &pappoletor oty anéctatn xai otd CUUTVKVATT
TV ATROUNYOVEV,

34. 'EEaé¢pwon péoa oé x@po pé dAAo aépio

“Otav Eva bypd dEaephvetor péoe oé xdpo mob nepiéxet Ao aépio,
T01e 1 mapayeyn dtpdv énfoadiverar, Eartiag tiig napovciog tolb dAlov
Gepiov,dAla 8év dvootéidetar tedeing. Abti v EEagpaon 1ol dypol Thv

Wnepromotr|Onke amé To lvotirouto Ekmaibeutikrg Momkrg



Kopeouévor kal dxépearor druofl - TpmAd onueio 97

E€eralovpe merpapatid pé T cvokevn mod Seiyxvel 16 oxfjpa 73, "Apyiké
i otpd@iyya T elvar dvoryt xai t0te péoa 016 Soyeio Omdapyet aépug pé
nieon lon pé v drtpoceoipiki niso.

Py

Yir

Zx. 73. ’Etatpwon péoa aé ydpo pé GAro démo.

"Emette agivoupe vi mégrouv dpyd puécw oo doxeio oraydveg Lypod,
n.%. aibépo. IMapatnpobpue G111 mieon péoa 610 Soyeio cuveydc abEdvetal.
Kanowa otiypn otov mubpéva tod doysiov mapovoidletar Oypd. Tote péca
0t6 Soyeio Omapyovv kopeopévor dtpoi kai 1) 6AikN micen tob piypatog
elval Ton pé 16 d0potopa tiic dtpooguipikiic mécewg Kui Tic Tdoene thv
Kopeopévav Gtudv, mol dvtiotolyel ot Beppoxpucia 1ol nelpapatoc.

put‘fuﬂfoc T pu'!]m(noulmxﬁ + pxon. drpdv

AVT6 10 EEaydpevo tol meipapatog elvar ohppavo pé té6 vopo tod
Dalton xai gavepover 61 :

B o o)k micon £vog piyparog depiov kai dtpod elver lon pé 16 G0poropa
. tOv pepikdy mégeav, mod 04 elye 16 xabéve aépro 1ol piypatog, dv
£ pévo tov flrav péoa ¢ OAOKANpo TV GyKko tob piyparog.

"Qote xota v iEuépwon Oypod péca of ydpo mod bmapyovv dAla
dépra, 7 Tdon @V dTpdv, 1ol Tapdyet 16 bypo, elvar dvebdpTnTy Gnod THY
Tepovsio v dhlov depiov 1 dAAev GTudy.

35. 'Yyponoinon T@v depiwv

H dppomolnon Evog depiov elvar 16 dvtiotpopo paivopevo tiig £Lae-
POGewg. “O Andrews Ppiike metpapatikd moiég cuvbijkes npénet va Emikpa-
To0V y1d va elvar duvatn 1) Oyporoinam évdg depiov. @d énavarafoupe 16
Teipapa 1ol Andrews. Méco of Evav xbAivdpo Omdpyer dpiopévn palo m

B1okeidion tob EHrRperanifoge d) s EpfadE ooty ciopsraBiilovpe



92  Oepuérnra

Tov &yxo 1ol depiov kal pé pavopeTpo va petpipe xdbe gopd v nican Tov.
‘O xdMvdpog dratnpeltar of pid otabepy| Beppokpacia, n.y. 13°C, xoi érno-
pévag M petafoirn tod depiov elvan

i iodBeoun.
Ity dpynf 16 Gépro Exer peydho
6yxo xoi pixpf mieon. Zopmiéfovpe

woAl apyd 16 aépro xai otd ddypap-
pe p -V onupetdvouvpe tig Gvtiotol-
xec Tipég tob Sykov V xai tfig mié-
oeng p 100 depiov. Tote nuputnpolue
14 £Efic (oyx. 75):

a) ZTnv dpyn 1 petaPolrn 1ol dyxov V 1ol depiov of cuvdptnon ué v
niean) Tov p dxolovlet 16 vopo Boyle - Mariotte xai Etol naipvovpe ©d tdéo
AB. To6 di0keidro 1ol GvBpuxa ¢ adtn TV mepinTtwon cuunepLOEPETUL CAV

dépro 1| axopectog ATROC.

Zy. 74. Meipopa 100 Andrews.

B) “Otav & dyxog toli depiov droxtioel pia Spropévn tpn (Vy), 161e,
dv élattdcovpe meplocdtepo tov Gyko tob Gepiov, 1| wieor tov Sratmpet
wié orafeor] Tews (44 Atm). ADT6 Seiyver 611 péca otdov xOAvSpo oympoa-
tiotnkav xogeouévor aruol pé TNV tdon mol dvtictoryel ot Bepuoxpacio
v 13°C (p‘mp = 44 Atm). "H éhdrtwon 1o dyxov tod depiov yivetal Tdpa

dnd orabeor mieon (p = otab.). “H ovveyfg Ehatracn tob Sykov tdv

Kop
KOPEGUEVOV ATP@V Tpowahel ouveyds dypomoinen pépovg tiic palag toug.
"Etou naipvoupe 16 e0BOypappo tufipe BT, mod elvar nopaiinio pé tov
GEova @V Syxwv.

v) "Ortav DyporoinBodv 6Lot ol xopeouévol dtpol, 10te gperaletar ol
peyain mieon, yid va éhattwbel Tepiocdtepo O Sykog, yrati td Uypd elval
dgovprieota. “Etol naipvovpe td edfdyoaupo tuijua T'A, nov elval oyedov
napaAinio pé tov GEova @V micEmV.

E P&
=
< 4 A
E 100
= 2 Oepuonpacia 13°C
o 80T a
w -
€ 601 =
Pl o B
40T L apeopevor| Sl
ppEY 20+ : &tu.Dl'. : 'q&'ﬂ(o yay
I (] 1l
- | 1 |
OREEY Vi Y,
2 "Oywnog J v

WneprondigOniée aitéabeormodnd dpmsduinkit T mKng
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a. Kpiopn deppokpaoia. Mé v napandve pdle m tob drofeidiov
Tob dvlpaxe éktelodpe 1o 180 meipopa of diapopetixég Oeppoxpuciec.
Tote Bpioxovpe b1 o8
kae Geppoxpacio dvri-
otouyei wd idraitepn
looBepun kapmodn (o).
76). “Etot maipvoups
6 Sudypapue Tiw loo-
Béouwr, amd 16 dmoio
Bydtovpe 16 £Efic ov-
Umepaopata :

P4

73p- =~

0 Atm

0) Kdrw dnd ] Oeo- ‘ X
foxpaoia 31°C Gheg ol i :
lo60eppec Exovv Eva £b- 44]-+
Bovpappo Tufine (BD),
TapdAinho pé tév dfo-
Ya’ v Gykov. “Oco O_ﬁ—' Vi = 7\?’
U\'FG)VSTU'.l 1 Beppoxpa- "Oynocg
Glo 16 e0BOypappo Tui-
Ha Swapkdg yiverar -
KpOtepo. Adto 16 tufipe kabe iooBeppng dvriotolyel of dygomoinon xai
Pavephver 611 6 adti T Beppoxpacic kai dnd Opiopévn avtictoryn mieon
elvar dvpari 4 ovvimagty Toi Sypod xai Téw xopeoufvow drudy Tov.

B) ITdvw and 11 Deppornpacia 31°C Sheg of ioolepueg dév Exovv e0Bv-
YPUppo tufipe xai Emopévec droxieletar 7| ouvimapin tob Oypob xai tdv
KOpeGpuévay dtpdv Tou. "Apa téve ard t Oeppoxpucia 31°C droxldeleTar
Y& yiver Sygomolnay tob Sioketdiov Tod dvBpaxa, dcodfmote ki v ov-
Umiegret,

Y) Zij Ocppoxoacia 31°C 1 icabeppn Exet Eva onueio K, oto énoio 1y
élpumopévn tiig kapmOing ivar mapahAnin pé 1ov dEova tdv Sykav. To
SMueio K eivar 1o Gpro mpdg 16 dmolo Teivouvy, Slapkds pikpaivovtag, td
af’%ﬁ’pﬂuua tufpate @V icoféppmy mov avtistoryolv o Oeppoxpacieg
Kutdrepeg gnod tove 319 C. 16 onpeio K avriotoryel cuvomapln bypod kai
Kopeopévev dtpdv tov, dnhadi avriotol el dyeomoinon Tod deplov.

To onueio K dvopdletar xpiotuo onueio, 1| Beppoxpacia t@v 31° C dvo-
Hiletgy xgloyun Oegpoxgacia Ok xai i avtictoiyn nieon dvopdlerar xpi-
Ot migoy P- "Qote 114 16 Srokeidio Tob GvOpoxa elval :

n
"

"
MNieo

Zyx. 76. 'lod0eppeg kai 16 xpiowpo onpeio K.

; : b taaD . : s
Epianun Bep“@?ﬁﬁgﬁglﬁ%ﬂ%?agé TgIVUTngLF))‘[!'g Hek LE&&#EKIGX:T?I?r’]CAtm
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T16 xpiopo onueio K dvriotoryel xai dpiopévn mukvorna, mod dvo-

patetar xplowun morvdrnra (py).

“Etol 4nd thv meipopetikn Epevve xoteAnbope otd dxohovbo cupme-
paouam Y16 v Oypomoinon tdv deplov :

I. Kpiowpy Ocppoxpusia £vég cdpatog dvopaletar 1 Oeppoxpacia, mod
nhve ané adti 16 cdpa dnapyer povo et aiple kathetacn, doo K dv

cupmiectel.

II. Zriv kpiowpn Osppokpacio (Bx) xai Oné tiv kpioipn micon (pk) lvan
dvvari 1) cvvonaptn tod dypod kai 1@V Kepeopivov dtpdv Tov, dnhadn
elvar Svvari) 1) Dypornoinen tob depiov.

IIL. “Ortav 1 Osppoxpoacia tod depiov civan kordrepn dnd tiv Kpiowpn
Oeppoxpacia, tote elvan Suvari 1) dyporoinon ted depiov pé cuprico Tov.

8. Luvdikec yi1a TAv Onaptn wiag edoewg. Of tpeig kataotdoels,
pé tic onoieg pmopel va brapyet Eva odpa, dvondloviar gdoe wal Aépe 7

i

‘Mieon

"Oynog

Iy. 77. Of ddgopes gdoeig 10D Sioket-

Siov 1ol dvBpaxa. (1 dépro. 2 dxdpeotoL

atpol. 3 xopeopévor drtpoi xal Oypo.
4 Oypd).

ateper, 1 Oyer| xol 1) dépa gdon. O
iEetdoovpe 16 Sidypappe OV icobEp-
pov tob Siokeidiov tod GvBpaxa (o
77). ‘H xoprdin BKI, mob mepvaet
and 16 xpiowo onpeio K xal amod
Tig fxpeg @V £000Ypappov TUNRATOV
t@v icobéppov dvopdletul xaumiiy
xopeopod. AvTA i xapmOAn xai 7 xpi-
o lodbeoun (31°C) ywpilovv 16 Eni-
nedo tob Swaypdppatog of TECOEPLS
TEPLOYEG.

‘H neproyn 1 dnapyer mavo anod
v kpiown lodbepun xai pavephvel
Omd noréc ouvdijkeg Beppokpaciag xai
méoewg 10 S1okeidio 100 GvOpoxa
pmopel va Omapyet dg dépro.

‘H meproyf) 2 bmdpyet dvapeca
otfv xpioun io6Bepun kai v xa-
proAn xopeopol kol gavepiver Ond
noréc ouvdfixeg Beppoxpaoiag Kai mié-

oenc 16 Siokeidio 100 GvBpexa pmopel va drapyet (g GxdpeoTog ATHOG.
‘H meproyn 3 &xer g Spra thv xepmdAn xopecpod kol gavepovet Omo
rotéc ouvbijkeg propolv vd cvwvmdpyovy Vyed xal xopeauévos druds Sroget-

diov ol dvBpaxa.

"H momonivd e A PRI S SHhaRe M AR gpeonol kal Eve
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ufipe Tiic xpiowpng lodBepung. Al M meproxn avtiotorgel of dppd do-
Eeidio tob dvBpaka.

36. TpinAé onpeio

‘H npoocoopd fj Gouipeon Beppomnrag mpoxahel uerafoléc 17 xata-
0Tdoewe Thv oopatov xal Etol napatnpobue @ EETi¢ tpla gaivopeva, Ty
ik, vy afpwon xai iy edyvwan. THEN elvar i petdfacn Evog obpatog
and 1t grepen othv Lyph @don. 'EEaépwon elvar | petaPaon ard thv bypn
STV dépra phon. 'EEayveon elvar | petaPacn dnd ) otepen dnevbeiog
STV dépla pdon.

a. KapnOAn thfewg. Sépovpe 611 y1d ¢ mepLocdtepe ohpata 1 Bep-
Hoxpacia tEewg drvefalvet, Stav Dy B

@dverar N EEwrepixy wieon.

‘Elaipeon anoredet 6 ndyoc xai wirl

AMya dha ocopate. ‘H petaforn ¢

™ig Beppoxpacioc thEewg eivat " el

Tepinoy ypappikn ovvdpinomn | o1

e petaforfic g mécewg. & U e s

"Etou | petaBold tiig feppokpa- = 40

Olug titemc of ouvaptnon pé 5 307

v gEwerepikn mieon maploté- & zof 7
3 I

VETaL ypupikd and iy xaumddy & 1o} f

Tfews., T16 oxfjpe 18 f xa- | tlmpmmmmm-oe A |

e e ey S
EF Pl gt Intipti ot gelighiy

HTOAn thEewc AB avaoépetat
N ewg PEp Bepponpacia tmEewg eig °C

010 Bevioro, Exopalel bpag
“OD(PT[ tfig kaprOAng tEews yud
T nepigadrepa adpara. To oL - hP(A‘f"‘)
He 79 Seiyver tv xapnodn -
Seog 1o nayov. Kabe onpeio
s xapmodng thEewc, Ty TO
ONMpelo T (oy. 78), TopLOTAVEL
';l“i Opiopévn xaTdoTacy QUotKkic aneq ) “Yypn
00gonia; petall Tijg otepeiic $don $aon
Kai tig ypfic pacewc, dSnhadn At
Pavephver St o OpLopévn
Er-’-“'H':i.'rucf] nicon xai of Oplopé-
Y1 Beppoxpacia (Beppoxpucia
Tnﬁamg) propolv »d cvyvmdoyovy [e] 9
'7 TTeper] xal ,7 'U)’QTI ¢agq Zyx. 79. Kapndrn teng tod mayov.
Wnepromotr|Onke amé to lvotirouto EkmaiSeutikrg MoAmikrg

Zy. 78. Kaprvin tEeng tob Beviodiov.
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b éva dpropéve adpa 1) keprdly thgewg txopaler dnd norég ovvifjkee
Oeppoxpaciag kai méseng propoly va cuvundpyovy 1 orepef) xai § dypiy
@aon 1ol ochpatos.

Mévo Omo tic ouvbijkeg Oeppokpaciag xai mECEWG, no0 xabopiler i
xoupmidy thEeag, propel va oupfel 7 wnEn £vog COPOTOG.

8. Kapnuhn ¢faepwioewg. H xaprddn thieng elvat avaloyn pé iy
xaumily éagpdasws, moL, bnwg eidape, gxppaler imod morég ovvbfikeg Bep-
poxpaciog xai mécewg propodv vd ovvvmdoyovy 1) dyon xal 1) dépa gdon
108 odparos (oy. 69).

y. Kapnohn ¢gayvooews. "Onog yid v ThEN 1 v EEatpaan Evog

p ghpatog Exovpe ThHv avriotoiyn xa-
uroAn tEeog i xapmiin eaephoewg,

l;;::ﬁ grol xai yia v EEayvoon Evog o-

patog Exovpe wijy xaumidy ébayve-

Pl i Rige gew, N onoia Exgpdle bnb molég ovv-

: Ofikec Oeppoxpaciag kai niEcews umo-
i ooty vd cvvondoyovw 1 oteger) ai 1)
" aépta pdan (oy. 80)

5. Toinhd onpeio. Of ouvvbfixeg
feppoxpaciog xai mécswg dnod Tig
omoiec elvar duvati o ovinapén dbe gpdacwy (dnhadt B0 KaTACTAGEMY)
t0b oopatog xabopifovrar dviictolye and Ty xapumvdn Tjfewe (otepen +
+ OypR @aon), Ty xaundiy ééacpwoeng (Oyph + dépra gdon) kel Ty xa-
pmdhy Ekayvdocms (oTEpen + Gépia paomn).

Iy. 80. Kaunodn Gaxvdoens.

"Av 0o (510 SLAYPAIE KATATKEVATOUE Tig napunave Tpeig yopextn-
ploTiég Kapmodeg £vOg CORATOS, mapatnpobue 6t ol 1peic xapmdlreg Té-
pvovror of éva onpelo T, mod Ovopdletat roudd onpeio 100 CORATOS
(oy. 81). TNé 16 vepo 16 TPLMAd onpelo avtiotoryel of :

feppoxpaaia Oy = 0,01°C wicon pr = 4,58 mm Hg

*Ene1dn 16 tpinh6 onpelo aviket xai otic Tpeic xapnvdeg (thkewg, E5a-
epwoene Kal 50y vHoENS), CUVAYETOL &1 16 tpimAho onpelo xabopiler T
cuvBnkn Beppoxpaciog Kol TLECEMS o0 elval drapaitnn, y1é va propobv
vd cuvomdpyovy o uotki loopponia 1) aveger], 7j Sypr} xai 7 depra pdon 10D
copatoc. Moévo of pid dpiopévn Beppoxpecio O xai Ond pid Spropevi
mieon pr elvat Suvath 7 guowij lgoggonla T@v TEUdY pdoewy.

WnepromoiBnke amd o lvotirouto ExmraiSeutikng MoAmiknig
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‘A6 14 mapomive ketehiyovps ot EEfic cupmépacya :

Oi kapnidreg thswe, tEaephocng kai iEayvioeng tépvoviar 616 tpinhod

onucio, mod kabopiler of nora Beppoxpacia (Or) kai Ondé mord nicon (pr)
| Rmopoiv va cvvundpyovv ¢f katGotacn Quoikiig icopporiag ol tpeig
! Paozig tol ochpatog (otepe], yph Koi aépua).

P
A
R /B

= = Ny

;" = _:",/ g™

T e e o
Bl ——=—— s W

;;i; _'/_;_ ,;,/ :

= = A | :

" |

‘i.t'|°$ :

L B
Biz Or Bmg Gpp O

Ly. 81. Tmmho onpeto (T).

€ TuvdAkecg yid Thv Unapfn pidg gaoewg A TH ouvinaptn nepio-
OOTepwy pdoewyv, Ot tpeig kapmvreg, e, gEuephoens Kal EEuyvooeng
°X. 81), yopilowy 16 Eninedo tob Staypippatog ot tpeig neproy kg, mod Ka-
S o aded Gviiotelyel of ud otalepr] pdor (xatdotao) tod odpatog,
Mhadi ot otepen, oty OypN xui oty dépra edon. Z€ xabe onpeio pdg
namolﬁg avtiotoryobv dpLopévee cuviijkec Beppoxkpaoiag kel miécews. "Etot
K(}O‘:lul’l ohom kabopiletar amd Opropéva Gpla. Ta onpele, wod Ppickovial
Mive g pid ard tic Tpeic Kapmodeg, GvVTIoTOLLODV 0] ovvimagéy Ovo gd-
"‘-"f”’ (otepen + aépua, § otepen + Oypf §§ Oypn + xopecpévor dtpot).
OVOo 16 tpinhd onpeio avriotoryel ot cuvimeptn kel 1@v TpLdv Qacewy

Oepen 4 Dypn I wopeopévol atpot).
’ "Ano 16 Staypoppe tob oyxnpatog 81 paivetor 6tt, Gv Eva oteped dnd
:JEU‘} P1 peyaiireon amod 1y pr Oeppaivetar GUVEXAS, EpYETUL CTLYUT TOD
%Oua arokta ) Oeppoxpocic THEES e (onpelo A) kai 16tE 16 oTEPES
ue,mﬁftllemt ot Oypo. L16 onueio A cuvvurdpyovy N otepen xui f| Dyp
Phon. "Ay b6 <hv toia mieon (py > pr) 2EaxorovdNcovE V& Bepuaivoupe

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng MoNmkrig
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16 Oyp6, mob oynpationxe Anod v thén ol otepeod, EpyeTal oy mol
16 Oypd Gmoxtd T Beppoxpucic Bpucpob 5, (onpeio B) ¥ai T0 LYpO PEeTE
BaileTar of GEpro (KOPEGHEVOUG drpote). Tto onpeio B auvumapyovy
Oyph xei N déplo paom.

*Av 16 oteped Oeppaivetal Do wieon py uixpdreen Gad vy Pr, TOTE 76
oteped dév petafaiietar of Oypo, dAdd, Stav 1 Beppoxpucic Tov PTaoEL of
#vo, 6plo g, 16 otepeo petefaiietal anevlelag of déoro (onpeto T). To
@UIVOHEVO aDTO TO Taputnpodje cUkoha aT6 6TEped dloteidlo Tob dvOpuxd,
yié 16 Odmoio eivat:

0y = — 56,6°C xai pr= 5,1 Atm

dnhadn A wicon pr, mov AvrioTolyEl 616 TPIAG onpeto, elval peyarotept
and TV drpoogalpikh tieon. “Av Aotwoy Ocppavoupe oteped dlogeidio ol
dvOpuka péce of Gvoiyto doyelo S0 TNV GTHOCQAIPLKT TiEST] Py = 1 At
(pp < P1), TOTE TO COUL petafarietat anevbeiog of ATRO. “Av Speg Oepud
VOUpE TO oOpa péoa of KAE10TO doyelo, T0TE T TGN TOV KOPECHEVOV aTpd
tov abEavetar pé ™ Oeppoxpacic xai Etor Epyetal oTiypf, mon 1 mison ?
péce 1o doyelo yivetat peyuhitepn Omd TV pr Kai 10 oteped petafal
Aetal of Oypd (THEN). TO cdpa Siv propsl vi Omapyet of Dyph KatdoTaom
Srav 7 mieon eivar pikpotepn amo Ty mieomn pr = 5,1 Atm.

NPOBAHMATA

73. Méoa of Eva doyeio nob Exet 8yko V= 1 m? xai drotnpeitat ot
otaepty Beppoxpucic 100° C pixvouvpe pia paba vepol Ton pé m = 200 g
1) Na Bpefei 1| taon p t@v 1dpatpdv péoa 616 doyelo kel dv ol H8puTpd’
elvul GrOpEGTOL 1| KOPEGHEVOL. TTukvOTNTE TV KOPEGREVOY DOPATUOY 0?
xavovikée ouvBijkeg p, = 0,81 gr/lt. ‘H don t@v Kopeopévey LEPATROY ol
feppoxpacic 100° C elval pg = 1 Atm. 2) “Av péon o abtd 10 doyelo po
Cape pa pala vepod M = 2 kgr, tote moon 0d frov f) Tieon p, TOV DpaTpd!
kol woon B& frav | pale tovg mMy ]

74. “Evug Papopetpirds cOANVAS, no0 | Topt Tov Eyel Epfaso | om’
REPLEYEL TAVE GTO T oThAn Tob Ddpupydpou Aiyo Enpd dépu. ZTn Osppd
xpucie 17° C xai dnod v EEQTEPLKT ATROCQULPLKT TECT Py = 76 cm Hg'
GThAN 10D Gépa péca oTd sorve Exet yog 10 em wal 7| oTtAn Tod bopul
yopou Exer Gwyog 25 cm. Eloayovpe Sudoyixd péca 010 COANVE cmvévﬁ"
aibépa. TTooo B yiver terkd 0 Dyog x T othing Tob LapupyLPOL ped’
016 cwiive; ‘H taon dV KOpeTPEVOV atudy tod aibépe otn Oeppoxpad®
17° C givar pg = 41 cm Hg.

Wneptomoir|Onke amé To lvotirouto EknmaibeuTtikng Mohmkrig
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75. "Eva piype and kopecpivoug 08patnovs Kai Kopsopévoug Gtpoig
BevCivne &ye1 yko V, Beppoxpusic 70°C kai micon p, = 76 cm Hg. "Otav
VoEoupe aiito to piypa, maipvoupe pale vepod ton ps my = 1 gr xai péla
BEVCivnq ion pé mg = 10 gr. Lo Oeppoxpacia v 70" C 9 tdon 1OV Kope-
SuEvay Hipatpdy eivat prn — 23 cm Hg. Na Bpebet 1| popraxn pdlo pp tiig
BEVCi\'ng. Moptaxi pale ol vepod pun = 18,

76. Méou of Evav xutakdpueo KoAvdpo bmapyouv 5 kgr vepo. Kiei-
VOupE Tov kUALVEpo wé Eva EpPolo, mov Exel dofpavto Bapoc, Ppiowetul of
ém‘PT’] ué Ty Emigaveta tod vepod xai Exet éufudd 2500 em®. ‘H drpocgar-
PN migon eivan p, = | kp/em?. Geppaivovpe 16 cvoTNRL KOALVdpog - vepd
Xai ot Deppoxpacio 1000C Exel dEuepwdel pala vepold Ton Ton pe m = 100
Br. N Bpefei nooo 0d petatomorel 16 Enforo npoc 1@ mave kui to6c0 Epyo
TUpGyer 6 HEpTROS 6 abTh Ty Tepinteon. H tdon 1dv kopesuivav H8pa-
AV o11 Geppokpacia 100° C gival px = 1 kp/em® g = 10 m/sec?.

71, "And v ketuotatikn fbicwon @y Bovik®v depiov vi Bpedet
T060 Gyko Exel of KuPika pétpa pid pale m = 1 kgr O8putpdv ot Oeppo-
¥pacio 7000 K wai On6 mieon 10 at. g = 10 m/sec.

78. "Eva piypo anéd atpovg aibépa Kai d10etovyon dvBpurna Exel dyxo
Kol 6hikn micon por = 45,20 cm Hg. “Yypomototipe teheiong 1O plypa xai
"0t nuipvoupe pate d10eiovyov dvBpaxa may = 11,9 gr xai palu aibépa
M4 = 100 gr. Aeyopacte 611 of @tpoi dxoAovdOTY TOVG VOROLS TV 18AVIKGV
epiny, Ng Bpebel { pepui) miean pa Tob Siberovyon GivOpura xai pa tod
[fieépu 616 apyikd piypa. Moprowég palec : 1o aibépa pa = 74, Tob
Wetotyon avipaxa ps = 76.
79. Méow ot Eve Khelotd doyelo Omapyouvy vepo, biputpol Koi atpoc.
Tf" doyeto Peppaivetar ano 50 C oé 40°C xai tote 1| nieon péoa 610 doyelo
(f"ifl\'a'tm and 72,15 cm Hg of 86,01 cm Hg. "Av 1 tdon t@v KOPETHEVLV
Uﬁpﬂ’tp(})\; 01—1’1 nguo};pugiu 50C glvat 0,65 cm Hg, Vit ﬁpa@ai f] T[iO'l'l TV
XOpespivay Dopatuav of Beppoxpacia 40° C.

80. "Evac Syxog dépaVy, — 1000 It éxet Osppoxpucia 8, = 15°C, micon
7(,’4 mm Hg xai mepléyel KOpEoREVOUS Dépatpovg. Atotnpovrag otabepn
"V igon gitod tob dépe Dydvovpe T Beppoxpasia dnd I5HC £ 50% C;
A TOUTOY POV EIGAYOLPE PECH O abTo TOV @épu oo pala vepol, bate
k‘fi 619 Gepporpacic 50° C of Hdpatpol va eivat wopeopévol. Na Ppebet
ROGOC elval 6 véog Bywog Tol dépa xail moon eivat | pala tod vepod nov
"Doceécupe. "H téon T@v KOPETUEVOV LEPUTRDY ot 159C elvar 12,7 mm Hg
Kol g 500 C eivar 92 mm Hg. TTukvotnta TOV KOPEOHEVOV DOPUTUDV OEF K-
Vovigc ouvliikeg p, = 0,8 gr/lt.
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81. “Evac mort AETTOS YOaAvog coANVag slvat kAstoTtdg ot pid dxpn
Tov xai Swwtnpeltal 6pilovriog. Méce o616 colijve sivar ATOKAELOPEVT
pid pate daépa, yiati péoa otd corfve Omapyel pid Hxpn otAn vepod.
“Otav 1 Beppoxpasia eivar 7° C 1) oTHAN 100 dépu pécu otod COANVE Exel
uiixog £ = 15 cm. "H dtpocpuipiki nieon eivar 76 cm He. Mooo sivar 10
piikog £, tfic otiing tob Gépa ot Oeppoxpucic 17°C: “H TAoN TV Kope-
opévev Doputpdv ot 7° C eivar 0,75 cm Hg xai o 17°C eivar 1,42 em Hg.

OegppoduvapiKh

37. "Apxikn kai TeAikih KATGOTaon ouoTApPATOC

“Eva hooTikd preddvi, yepudto pé dépa, 1o mAnociafovpe of pid fhe-
xTpikn Beppdotpo (oy. 82). Tote nupatnpolipe 1d EETG ¢

o) Té Elootikd mepiPfAnpo tob praroviold xai 6 MEPLEYOHEVOG GEPUC
Oeppaivoviar. “Emopévos 16 odornua (nepifinpue - f€pug) malgver Grd 10
EEatepixd meprfaiiov Oepudryra Q.

B) T6 ovotnpa, &neidn Oeppaivetar, Stactélietal xal omphyver tov
Gépa ot Ppioketor of Eraer pé 16 pradove. "Etor 16 obotnpa Avanthoosl
duvéperg, mov mapdyouvy Epyo. "Qote 16 choTHU mapdayer unyovxd dpyo E.

Té pnyavuxod Epyo E xai 1) Bepudtnre Q petprobvear RE Tig 181eg povadec
gvépyerag (n.y. of Joule). Katd cuvBikn ewpodpe Berwa o) Beppotnra mod
maigver 6 cbompe dnd 16 EEwtepikd mepiPiilov xai dpynTiaj T Beppo-
mra fj Evépyera mob diver 16 ovoTpe o6 EEwtepikd mEpBEALOV.

“Erot 116 10 mapandve napddeiypa Exovpe :

feppotnte Q > 0 unxovixo €pyo E <0

Ta v &pyikn xai v tehixf xotdotoon Evoe cvotipatog loygvet 1
EETig yevwn] doyif :
“Orav Eva cbotnpa dvialracost pé 16 EEotepkd nepiddiiov povo pn-
xaviké €pyo E kai Osppérnra Q xai nnyaiver anoé pa apyikt kKataotact
of pé tehiki) xatdotac, 16ts 16 alyePpikd G0poropa E + Q tob Epyov
kai tiic Oeppdrnrag mod niipe 16 ohoTnpa, tEapritar poévo amé tAY
apyveh xoi Ty el katdotact tov kai Gyu and T4 oelpd Tdv Evdra-
BECOV KOTOOTAOEOMV Gnd Tig dmoleg mépuoe.

[ Fiide. SIS ii:

a. KAeioté¢ Beppoduvapikde kikhoc. “Eva sbotnpa dvradidoot it
6 ESwtepixd mepifaiiov pdvo pnyaviké Epyo xai Oeppotnro. 16 choTnue
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e ; , ; o
UT0 cupBaivouy Stagopec netePoléc, GALG pé tétoto Tpdmo, dote 616 TéAOG

apyLkn
KkataoTagn

Tehikn

katdoTacn

% Zy. 82. T6 ovomnpa mapayet Epyo.
%a:dﬁltﬁomf ’1'(') fn')o"mua Bpf?‘KET({l otV ‘{51{1 axpiPig xetdataon ( Teduvar]
’“Inicrmgf); f;:nv. OTEOIC'L l’[TU.V,' dtov ctpx}csj] 0'81{)6! TV petafordv ((doyu)
Wieiped s 1)- : ot :”W’Mplﬂfﬂlm]’ KCM’E L g choTnpa dtaypheet Evay
Ce1pg ug:@gﬂktiva,lfz.x'o" #bxlo (~n N mo w‘tka gvav xixdo). ‘Onowadirorte
&y émcsﬂt 0' m»" kul' v cupﬁ:m,rehm T0 oVOTNHE, Gro droyn EvepynTiki,
xai 8év képdioe tinore. 'Amodeiyvetar 611 ;

1(')““ Eva alotnpa Staypaost kherotod Ozppoduvapiké xixho kai avral-
; gﬁical 1E 10 mepifadrdlov povo pyaviké Epyo E kai Oeppotnra Q, tote

2 @hyeBpiiéd @0poopa E + Q tob Epyov kai tijc OeppoTntag eivar ico
BE unssy,

—
KA&10Tog Oeppoduvapikog KUKAOGQ E+Q=0 (N

oy : . ;

t6rs ng} Q petprotvrar oé Joule. “Ay 1 Oeppomra petpiétar of Oeppidec.
‘j Sicwon (1) ypagerar E + JQ — 0.

100an (1) pmopet va ypaget xai Etot :

®

KAe1o16g Beppoduvapikée xikhoc E = —Q 2

émﬂlm} (2) pavepiver 6t

3

0"2\’ Eva olotnpa Soypaget khetotd Osppoduvaptkd kikho :
Lo ‘j\' ™ ohotnpa naipver Epyo (E > 0), téte Siver Ocppotnta (Q < 0)
T W 16 chetnua Siver Epyo (E < 0), tote naipver Oeppérnra (Q > 0)
gy :i::(:é;;l:e'g 0D E!Jyou Kai tijc ﬂ’spuémmg,’ nod avrallacost 16 ob-
0 mepifddlhov, givor ndvtote katd andlvty Tpd fosc,

£ elvg,

6 . . = . "
"“IS/cal, T0 unyavikéd oodovapo  tiig Beppomnrag kai Exer v T J = 4,188
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38. 'EcwTepikn évépyela

a. ‘Opiopoc. Gevpodpe Eva ciotnue mob avtoAlacoel pe to mept-
Bardov pévo pnyovikd Epyo xai Beppotra. To cbotnpe nabuivel Hid peta-
BoAf kai Tnyaivel &nd wa doyu] xardoraony ot pud G Tedix) xardoTacy.
7R Sidpksie adtfic Tig petaforiic 16 chotmue maipvet ano 10 EEQTEPIKG
reptparlov Epyo E xai Beppotnra Q, mob 16 EBpoiopd tovg elvar fetixo,
E + Q> 0, dniadn 160 cbompe maipvel and 16 ELotepkd mepipaiiov
2vépyelo meprocdtepn and don diver ato nepipaliov. ‘Enopéveg otd Téhog
tfic petaPoriig 10 cvoTnpe ExEl drotauedost péca Tov Eva drobepa Evép-
yelae, ioo pé E -+ Q. ADt 7 évépyele dmotoptedeta pécu 610 CLOTNHA
WE W16 ldirr] popyr] Evépyeias, mOU THY OVORALOVRE EowTepixi] évépyeia 100
GUGTILUTOC.

“Otav sivar E -+ Q = 0, | éowtepikn £vépyeta 1ol cuoTiputog anfd-
YETQUL.

*Avtifeta, dtav sivat E + Q < 0, 7| fowtepiki £vEpyeid ToU GUSTIHATOG
Aarrdwerar, Yot 6 abt Ty TEpintecn 1O clotnua diver ot EEwtepLko
repiBadiov Evépyeta teplocotepn and Son naipvel and o mepipaiiov.

ATO TG mapamdve cuviyetal O EEfig dotoudg

I Ecotepki dvipyswa £vog ovoripotos ovopdletar pid eidiki popeil
dvépysiog mo kheivel péoa tov kGBe sbatnpa kai 1 omoia adSaveTaL il
hatr@vetar, Gtav 16 ootnpa otf) Sidpketa pic petafolilc avrictorye
naipver ané 16 mepPadrdiov ij diver oo meppadhov ivipyera.

EESETIWET T

Hopatipnon. "Eva odpe Beopeltol ¢ obotpe DMKV onpeiov.

B. MoocoémTa Tiic £0WTEPIKAG EvEPYELQG. Aty pnopodpe vé Eé-
poupe Tiv moadtyta Tig Eowtepikiig Evépyelag mod kAiver péoa tou Eva ov-
ompe. Mropobue Spwg va bmoloyilovpe pé dxpifewa tic petafoléc e
towtepikiig Evépyelag Evag oLOTIHATOG.

y. MeTaBoln Tig éowTepikAg € vEpyEiag Evog owpaTog. "Eva abpd
otV apyixn katdotaot tov Exel éowteptkn evépyeta Ugp,. £ adto 16 adpt
apoagégovue Beppomte Q xai tote Eva pépog amo oLT TAV EVEPYELL dAmo”
rapederar pECa 610 odpE, EvO 1) DTOAOLTN EVEPYELE HETUTPENETAL OF UL -
vixn évépyela E, 1| onola ddverar 616 EEotepixd nepipallov. "Eto 10 oopd
othv teMxi xardotach tov Exet Eontepikn Evépyein U = Ugpy. TOp-
Qova pé Thv apyf tiig Stetnpiosng tiig évépyetag loyvel 1 EEicwon !
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Q= (Utel—‘Uupx) +E il Q=AU +E (0

Smov Gha 1é peyédn petplobvrat o Joulre. “Av 7y Beppotntu Q petpiétat
Ot Beppidec, tote M &icwon (1) ypayetar JQ = AU + E. *

ﬂuputﬂpqﬂq. ‘H rapardve £€icmoon (lj YpUQETUL KUl ETOL 2
Q —E = Utt:'A. T Uupx

Elvay Q >0, yati 16 odpe naipvel Beppomto dnd 16 nepifaiiov.
Elva, E < 0, yroti 10 odpo diver pnyovikn Evépyela oto mepiPaiiov.

8. Napadeiypara tnohoyiopol TAG HETABOAAG TAG E0WTEPIKAG
éVéﬂ‘{l-:log obpaTtog. ©d hnoloyicovue of 800 mepinthoels i) uerafoli]
™S Eoatepikiic dvépyslug EvOg TOEATOC.

Mpdto napaderypa. Méca oé Eve doyelo Drdpyet pid pale vepol m =
1000 gr pé Oeppoxpacio 1007 C. Tty KavoviKl ATHOCQALPLKT mieon p, =
10,13 . 104 N/m? 16 vepo Oeppaivetat xai petaParretal o€ Dopatpd pé tiv
g Beppoxpucio 100° C. Tote t0 vepd malpver Gnd 10 EEoTepikd mepLfai-
hov Beppotnre

Q = 539 - 10° cal i Q = 225,8 - 10* Joule

"Av fwpicouvpe TOV DEpatiéd GG 1daviko Gépro, tote patu 18 gr 0dpu-
THOD s xavovixéc cuvBiikec 0a elye dyxo Vo= 22400 cm?3. “Emopévog 1
HﬂCu m = 1000 gr (8patpod of 1000 C xai Hm6 mieon P, 0a Exe1 oyxo V
oo HE :
T em?® 1000 gr 373 grad
V=Y, o 22 400 mol I8 gr/mol 273 grad

0
xai ¥ =17 .10° em?=1,7.m*

AV mupureiyovpe Gc donpavto tov dpyikd dyko tol vepod, TOTE 1)
HETaBoli) tob Syxov Tob vepob eivar AV = 1,7 m3. Katd tiyv éEutpoon tob
VEpPOD § 08patpoc mapdyer-foyo E mov divetur o1 ELotepko neptpariov
3

i xurg dmoérvty Tipd sival ico pé

E= Po- AV = 10,13 - 10* N/m?- 1,7 m® «ai E = 17,2 - 10* Joule

H Oeppoxpacia tod 08paTHol 6Ev Uqfwva'rm ‘Enopéves cOppova pé Ty
f
Slm'm“ (h cupfuiver atdénon Tijs foMTEPLRI]S fvépyetas ol Udpatpol KaTd :
AU=Q—E i AU = 2086 10! Joule
i
rE_.leClTI (1) tkgpaCer 0 A’ Osppoduvapxd dEippa pé Tiv mhipn tou pope.

"0
TV AU =0 tre Eyovpe v Exgpacn E=85:Q.
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T’ avth v mepintaon 1§ alinon (AU) tiig fowte-
o pixiic évépyetag Ogeiletar udvo of Oeppdtyra mob 80-
Onke otd chpa.
Agotepo mopadetype. Méoo of kuhivipiko doyeio
e Imapyel Eva KVLLVEpLKO Koppatt Tayov mob Exel Enfudo
If Bacewg S oo pé to EpPado tiig fhoemg tob doyelou
(oy. 83). ‘O mayog Eyer pate m = 1000 gr xai Beppo-
kpacic 0°C. “Ynd TV Kevoviki] ATHOCQUIPIKY] Tieon
(p,= 10,13 - 10* N/m?) 6 mdyog Oeppaivetol xai pete-
Baretar ot vepd pé v (i Beppoxpaaio 0°C. Tote 6
nayog nuipvel amo 16 EEetepcd meptfaiiov Beppotnta

Zy. 83. Metafoln

Tijg EowTepikiig EvEp-
yelag Tod mayov, Q =8 . 10* cal bl Q = 335200 Joule

Katd v thEn 100 wdyov cvpPaiver &hdrtwon tod dyxouv tov katd
AV = 90 cm?® = 9 - 10-% m®. “Emopévac xetd t diapkera adriic tiig peta
BoAfic 7| dtpoocpaipikn mieon mapdyer épyo E Too pe
E=F-x=p;:8:x=pp:AV
dpo E = 10,13 - 10* N/m2.9. 10-% m?
xai E = 9,117 Joule
“Qote | pale m tod vepol maipver dnd 16 Ewtéod mepufdliloy L]
BeppotnTe Q xai 6 Epyo E. "H Beppoxpacio tob vepol dév DydveTtal. ‘Emo-
pévog coppove pe thv Eéicwon (1) 1) adénoy Tijs fawtepuxis &vépyetas toD
vepol eival :
AU=Q +E i AU = 335209,117 Joule
¥ qbri v nepintoon | alEnon (AU) tiig écwtepikiic Evépyelag Opei-
Aetan of Oepudtyra kel oé wrepued Fpyo mob d0BnKav 616 GORA.
€. EowTepikn €VvEpYEia Hovwpévou ouoThparog. "Eva Oeppodu-
vapikd ovompe Beopeital povauévo, dtav dév umopel vi Gvtaiidocel oUTE
OeppoTnTo olite pnyovikh évépyera pé o tEotepikd mepifaiiov. é Eva
tétoto cvotnpe 0@ eivar E = 0 xai Q = 0 xai érouévog eivar :

Ol = Uupx =0
I H iootepiki] Evipyeia £vog povopivov cuoTiiiatog dratnpeitar orabepi.

39. OepUIKEC UNXavesg

Tric Beppikég pnyavés yivetar petatpomn tiig Beppdmrag of pnyeviKt
tvépyewa. T kdBe Beppikry pnyavi dmépyer Eva déplo pé modd ynAr Oep-
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! Kuuvbpo
Pepronpaoia N pog

Bepponpacia Ty

v unmwunﬁg
anodéxtng Beppotntag

Ty. 84. Iynpatikn naphotaon 18avikic Ogppikfic pnyxaviic.

Hokpaoia dmote 1) peydAn mieon Tod depiov dnpovpyel Sv\jtil’mg' noi)‘m-
voby dpiopéva tpipata Tiig pnyaviic. To Gépro Beppaivetat ém6 Thv xadon
EVoe bhkob, “H kadon tod DAikod pmopel v yiver EEw ano 'C()’ xu'spo TI:OI‘)
Tapdyetan 16 Epyo Tdv duvapewv ol dmoieg dvantbcoovial ﬁ Kai péoa '01:(3
ABpo abrd. Ttiv npdTn mEpinTOCT ol pnyavég Aéyovrot u:tuokpnxm.:eg 1
Beppukcec pnyavée Eotepikiic kavoeng EvO o1} devtepn nepintwon Aéyov-
T Bepikéc pnyavée EcwTEPIKTG KADOEWS.

a. 'Apx Tiic AsiToupyiag TdV BEPHIKGV unxqvﬁ‘v. "A beo-
PHGovpe THv 1davikr Beppikn pnyavi (Gtpopmyavii) Tiv onoia ,SEIX'VEI. 70
OXflua 84. Mg pdlo m tob depiov (b8paTpdg) mov EYEL éoufreptxn évanw
U Stav Bpebei otiv mnyr Beppommrog (o16 AéEPnTa), rrmpvst‘ Bsp‘pomm

1 Kai droxtd andiuty Beppokpacia T To6 dépro Epyetan otf)v xuhv?po
( @ho &pyavo) dmov éktovivetal tapdyoviag Epyo. Zn:'} owaxstf (peavaf
S0 oupmukvet f otV GTROCEALPL (dmodéxtn BeppodTnrag), dmov K(’n
e anoParier £va mood Beppomrag Qa amoktd Gmélutn GsPuOKpamu
T; kai 1 Ecotepikt] tov EvEpyela yiverar méh U (Q, > Q'l kai T, > le).
Kazg v Ektdveoon 16 GEpo MoPTYAYE pié pnyavikn bvam{sm’E. Ztiv
"‘“7&0n01npévn abt) pnyaviy eaivetat gbkoha 611 1 pnyavikn évépyewa E
EPOéDxaml &né T petatpor tiig Oepuikiic Evépyetag Q= Qa dnhadr elvar

= Q—Q»

B. OcwpnTikyy anodoon TAC Oepuudic pmxaviig. ~Ovoudte-
™ Bewpnriky anodoon N, (7 Beppoduvapkos cnvrskecrf}g 4modboenc)
Wag Beppikfic unyaviic & Adyog Tiig BeppotnTag QI-QI, nob p!amtpénsm}
Of inyavikr Evépyeta, mpog T OeppoéTnTa Q) mOL THE THY TAPEXEL A Ty
Gapmmmg_
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OewpnTikt) dmddoon ng = Q'_QQZ fine=1- %
1 1

EEpovpe 611 1y 0hukr} kwvnTikt) Evépyewa T@v popimv tod depiov, elvar dvd-
rloyn pé miv dnéivtn Beppoxpacia tob depiov. “Qote elval:

i T,
= — =]-—
T, po Mg T, ()

oo

‘H &&iowon (1) deiyver 81 1) Bewpnrik dndédoon tiig Oeppikiic pnyaviic
gEaptdtar pévo amo tig amoéAvTEG Beppokpaciec thic Tyfic Beppotnrag kai
tob drodéxtn Bepudtnrag (T koi Ty). *Eneidr) ndvrote elvor T < T, &netan
6t 1) Bewpnriky dnoédoon pidg Beppikiic pnyaviig elvar Tdvtote pikpdtepn
and ™ povada (ny < 1). "Av pnopotcape va Sratnpricovpe oV anodéktn
Bepudrag of Beppokpacio ton pé 16 dnéivto pndév, dnradi dv propodos
v elvar T, = 00K, pévo t61e 1) Bewpnriky anddoon tiig unyaviic 64 ftav
ion pé mj povada (n, = I).

“Qote: ZE md Beppikny pnyavii 8 elvor Suvary 1) dAokANpwTIKY peta-
tpomj tfic BeppudmTag of unyoavikr ivépyewa, dv firav Suvatd vd Eyer & §-
nodéxtng Beppdtnrag Beppokpacia ion pé 10 dnéivto pndév.

Ztig ovvnbopéveg Bepuikéc punyavég 6 amodéxtng Beppodtntac elvar &
oupumukvetig 1 1| dtpdogaipa. *Av oé pid dtpounyavij 6 dtpdc ot Aéfnta
Exer Beppokpacia T| = 4539K (180°C) kai 6 dtpdc Eepedyel oty Grpdopat-
pa pé Beppoxpacia T, = 3700C), téte 1) Bewpntik dnddoon tiig unyaviic

elvan:
T,—T, 80 grad

il i T i A G B

Ne =

40. Aeltepo deppoduvapikd atiwpa

Ao ) pehétn tig Aertovpyiag xabe Beprikiic unyuviig ouvayerar 16
axkolovbo yevixd cuumépucpa, mov GroteAel 10 dedrepo Oeppoduvapmko
aliopa :
| Mud Ogppuci pnyxavi propei vé mapdyer pnyaviké Epyo, pévo Grav Eva
aépro maipver Oeppdrnte Q, dré pud mayi Beppdrag kel Sive Ocppén-
ta Q; of Evav drodéxty Ocppdtntas. Ié pnyaviké Epyo Bmopel va peta-
tpanei povo Beppomra Tom pé ©f dwagopd Q, - Q,.

]

=7
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41. Biopnxavikn anédoon deppikic pnxavne

‘H Aettovpyio tdv Oeppikdv pnyavov ompiletar oto devtepo Beppo-
Suvayuko atiopa. TAALG dmo Th PeppoOT™TE OO TPOGYEPOVHE OTH PUNYavH
and Ty xavon puic pafeg kadatpov Ohkob, va onpaviikd PEpOg yaveTwy
Y16 Stagopoug Adyoug (Stappor eppotntag o160 mepipaiov, andAeieg Evép-
yewae EEartiag TpiPdv x.h.). "Ovopdletat frounyavea) anddoon ne (i fro-
pnyannGs ouvTEAETTIS dmoddoews) Depuixiic pnyoviig 6 Loyog 10b (3?(])&37\.1-
HOU pnyavikod Epyou (Egger) TOU TO{PVOLHE ano T pnyavn, Tpog T 959-
poOTTE (Qsarn) mOU dumOVINE ot pnyevip xetd ™y téheln kavon 1ol kav-
GLpov LALKOD.

g = E“.’Eﬂ‘
2 Qéun

Propnyavikm anodoom
Tevika 1| Bropnyavixi arodoon tOv Beppik®OV punyuvov glvar pukpm
Kai mavTote pkpoTepn Ao w1 BewpnTiky anodoon tiig l{n)(,‘:"l\'ﬁg- ‘H Bfoun-
FLavikh arodoon otig GTHOUNLUVES QTAVEL e 25%, probs atpootpofilovg
359, atolg PeviivorivnTiipes 30% xai otig pnyeves Diesel 38 %.
Iapadearype. ‘O PeviivoxivnTpes aDTOKLVITOU K{I‘E()‘.Vllhd)\rlsl 340 gr" Bev-
Liviig tiv dpa xai yid xa0e xthofatdpro d)tpéktluou’sq’you. 'H Bspu(')-rnm
xavoewg tic Peviivng eiver 10° caljgr. Méoa o€ pud tpe 0| ‘pn?(avn' T0-
payer doéhpo Epyo Eagen = | kWh = 3,Etv 108 Joule. ,Ano Ty 'tf;?ww.
xabon tiig Peviivng péca of L dpa GvamTuooETHL BeppoTryTo 1oT HE

Qpax = 34- 10%cal 1 Q =~ 14 . 10° Joule
“Apa | Propnyavixn arodoon tiic pnyaviic elvat :

i Eane 3,6 - 105 Joule 026 H mp=26%
M8 = Quur 14 - 10° Joule

42. Oempnua ToU Carnot

‘O Carnot Ppfiixe 61t 1 Gampnnxﬁ anddoomn pig Gep’utff'ig unxaff!r; E),m
T pépwoTy T, 6tav 0 pyevi ypnoiponolEl i&wu'co as;’no 1'.'01.) 0“."['0!01]
| kvAukh petaPori mod daypaest, glval dvnc'tpe'rm?. Ia L péyion
Oewonruer] dnddoor, oY Kamd npaypaTiki pnyovi 8&v propel vé ptdoet,
loyiel 16 dxohovlo Oecdonua T0V Carnot :
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I. "H Bewpyuiki) anodoon pdc Oeppuikiic pnyaviic sivar péyety, dtav
1 pnyeviy elver avrietpenti.

II. "H péyrotn Bewpnriki) dnodoon (Nmax) elvar aveEaprntn ané 11 @don
t00 pevatod, pE 16 dmolo Aertouvpyel 1 pnyavi, tEapritar povo and 7is
dnélvteg Beppoxpacieg T, xai T, tilg nnyijc Oppoémreg xai tod d@mo-
Séxrov Oeppéyrac xai diverar dnd niv iEicwen:

; — T
Oedpnpo ot Carnot Nemax = T’—T-z—

1

Ztfv tpaypatikdTnTe keptd Beppikn unyave 8év pmopel va eivat dvr-
oTpENTH unyavil, énwg opiler 16 Bedpnpe tob Carnot, yiati 1@ Epfoda xi-
vobvrar taybtate pé v énidpaon peyahng dragopic mitcewc.

Kbxhog Carnot. Aéue 611 Eva dépro mabuiver xvxdia] uerafols], Gtav
ot6 téhog Tijg petaPolig 10 dépro Eavayuvpiler otiv doyxn xardataocy,
dnAodn dmoxtd tov Syxo, thv wicon kai th Beppoxpacio mol elye apyikd.
“Ag Bewpioovpe 8t i pale m idarxod deplov Ppioxetar péoa otov Ku-
Avépo Bepuikiic unyoaviig xai propel va dvrailiooel Beppotnta pé to me-
pipaiiov. Zt6 oxfjpe 85 16 onuelo A; mapiotavel Ty Gpyikn Kataotacn
tob aepiov.

a) To Gépro daoréilerar lodleopa ano v xatdotaon A, (Ty, V,y, py)
Og v xotdotacn Ay (Ty, Ve, ps). Té é@épro, yid va Statnpicer otalepy
M Beppoxpacia tov Ty, malprer Gnd 10 EEwtepikd mepifallov Oeppotntu
Q, mo¥ elvar icodbvaun ué 1d Zoyo 76 dmoio mapdyer Td déplo. Adtod 16 Epyo
nopiotavetol p€ 16 EpPadd tiig Emipdaveiag A A,V,VY,.

B) “Eneita 16 dépro mabaiver ddafari] éxrdvwony g v xatdotaon
A (Ty, Vs, py) xai magdyer foyo mov mpoépyetar Gnd 71 peraroom] pépoug
tii¢ Ecwtepikiig Evépyerag Tob depiov of Epyo kai Emopévag 16 déplo yoye-
ton (Gnd T, o€ T,). A6 16 Epyo maprotdvetar nd 10 Eppadsd tiic Emed-
VELWULQ A2A3VJV2.

1) To dépro ovuméletar iadleppa G v Katdataon A, (T,, V,, py). To
aéplo, 714 va dratnpRost otabepn 10 Beppoxpacic tov T,, drofdiler 010
ELotepikod mepifariov Beppotnta Q, N Omoie eival icodbvapn wé ©d &yo
ot Eodeverar Y14 11 cuunison tol depiov. ADTO 10 Epyo mapiotavetal pé
10 EuPado tig smpaveiag AAVsV,.

8) Téhog 10 dépro mabaiver adafarva) avumicon xal Eavayvpilel otnv
Wnepromoir|Bnke amé To lvotitouto Exkmaibeutikng MoNmkrg
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Zy. 85. Kokl petaBodn depiov.

dpyikr tov katdotaon A (T, Vy, Py ). Té Epyo mov Eodebetar yid ™ ovp-
nieon tob deplov petaPdiietal ot towTepkt] EVEpPYELD (BeppdTnTa) MO
fPOKaksi tyoon tig Beppoxpaciog 100 depiov (ané T, of T)). AUTS 10
Epyo mapiotdvetar pé 160 Eppasd i tmeaveiag A AV,V,.

"H xukhixi petaforn wod eEeTdoape Aéyetar kokhog Carnot. To aépro
xard Tij duaeTodi) TOY apdayet £0y0, no0 TapLoTavETAL GO TO EppPado tiig
Emgaveiag AjAzAyVyYy EVO xatd 11 ovpmleoy] Tov Eodevetar Epyo mov mo-
PLoTavETaL Grd TO EpPadd Tig EmgaveLag AA AV Y1 TApO, Grav ovppai-
Vel abrh § xukhikn petaford, ek dé Td déoro magdyeTar Epyo (W) mov
nupLotivetol anod o Eppudo Tijg EMLQAVELUS o0 EYEL (OG MEPIHETPO TV KO-
HTOAN A A AA A, (A ypappomcmcuévn gmipavela). Amodeiyvetal ot

"Orav idaviké aépro modaivel petafort) kotd xokho Carnot, td Gépro
diver ot nempaidrov pyyavike Epyo W igo pé th Sagopd tiig Beppo-
mtag Q, mod naipvel To aépro oth Beppoxpasio T,, xai tiig Oeppornrag
Q, mo0 amofdrier to aépro ot Ozppoxpacio T

W=0Q—Q

Té aépro mafprer T feppomTa Q,, btav mabuiver iodbeoun uetafoli) ot
Beppoxpasia T,. “Eriong to dépro dnofdide: i Beppotnta Qp, BtOvV ma-
Buiver igdleoun perafolr o Peppoxpacio Ty

To dépro propel Vo nabeL xuxhkh petaBorn KOT@ SLUPOPETLKOVG TPO-

Toug, gmodeixvetay Guos BrL:
X %&)‘MT%H‘]%I]KS amé 1o lvotirouto EkmaibeuTikrg MoAmkrg
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‘H petafori] iduvikod aspiov katé kokho Carnot Exer TH PEYIOT ano-
doon coppove pé o Bedpnua 100 Carnot.

Eivar gavepd 8Tt ol mpayRatikés Beppikic Pnyavég améyouy oAl Ano
tov tOmo TAC TEAELNG GVTIOTPETTHG unyoviig mol Aettoupyel xoth KOKAO
Carnot xai pé Wdavixo dépio.

43. 'Evrponia

Q0 éEetdcoupe 10 dxolovbo rapadetypa. “Exovpe dto pialeg my = 1 gr
xai my, = | gr &vog Dypod, mob dpyixa Exovy TV 161 Deppokpaoia 00 C.
‘H gidikn Beppotnra tod Dypod eivat ¢ = 0,2cal - gr-! - grad—!. @eppui-
voupe i pake my of 20°C xai pile my o 100°C. Tote 1) kabepid pala
0l Dypol maipver avtioTolLd feppommea :

f palo my Q, = 4 cal M pade my Q, = 20 cal
*Avapryvoovpe tig 600 paleg tod 0ypob xai tote Taipvovps palo m = 2 gr,
nob Exel 1eMkT Beppoxpacic 60° C. Tyetikd pé 1 Oeppokpacic 0 Co A
péla m=2 gr, o11 feppokpacio 60°0C, Exel ndpet BeppdTnTa, Mo elval ion
pt Q=Q,+Q,=24 cal. ®a &Eetdooupe Ti petafoln #naBe 16 mmiixo Q/T,
Stav Eyve abmi f avapdn.

Mpiv amd thv dvapuén eivar

Q 15e W cal 20 cal 672 cal
Py 1 Ty %4293 grad = 373 grad At Tl
Metd v avapén eival
Q 24 cal cal
e Il e e 7T —
i 333 grad 2 grad

‘Opiopds tiis Evrponiag. Ao TO moparave mapaderypa eaivetar 8t
w6 tnhixo Q/T elvan Eva idwaitepo puotkd peyedog kai Exovpe Tov axoiovbo
OpLopd

"Evtponia (S) ovopaletar 10 anhixo tfic Oeppotnrag (Q), mob naipver i

amopaldrer Eva obotnua, Sid i anéivng Beppoxpasiag (T) tob gvoti-

RGTOG.

o
el

gvrporia Si—

“H povada vrporiag dvopdLeTol Clausius (1 Cl) xai elvar 1) wud Oeppida
v ﬁuHJﬁBpgonclr]Gnks amo 1o lvotitoUTo Ekmaudeutikig MoNmikig



OeppoSuvapIKiy 111

povade Evrporiag | Clausius (1 C) =1 cal/grad

“Av 1| Beppotnra Q petprétal ot Joule, TotE povada Evipomiog glval 10
| Joule/grad.

Eypsimon. "0 dpog entropic = Eviporia eival S1e0vig Koi mpoEpyeTul
anod tig EMANVIKEG AEEELS Tpomi| Koi ooy (= péoaw).

a. Of ph AvTIoTPENTES peTaBoheg. $t6 napadetypa Tod EEETACULE,
tapatnpodie OTt o760 choTHe To0 TEMKG oY NpuTioTNKE (3nradn ot palae
m = 2 gr Oypod 60° C), i évrporia adEnOyze. "H aveugn tdv d0o palav
m, xai m, 100 OYpoD Eivel ] avrioroenti] petafoli], dnAudi) 16 e
niypa givar adbvato va Eavayupioel GTAV GPYLKT TOV KatdoTasn ywols da-
dyn Foyov. H tEhKN caraotacn elval pud xardoTacy lgoppomiag, OV
onoie Epruce 1O CLOTNHE 6V S0 ApPYIKBV paldv m; xai my COHQOVA ME
™ Bepehedn apyh 61 | BeppoTnTa adrdpata TAVTOTE mpyaiver Gno Eva
Beppotepo of GrAoO yoypoteEpo SORU.

Id vé Slevkpvicovpe v Evvola g gviporniag 0d BeP|COVHE {1l
nla m Gepiov, mob Exer ArOITH geppoxpucia T. "H towTepIkn EvEpyEld
Moy KkAeivel péoa Tov a0TO 16 ohotnpa, elval kol 7 ExdriAwon 1@v dTaKTwv
Kijoewv nov Ekteholv TG popla ToL. ADTEC Of KIVIOELG YivovTal cUpHpOVa
HE TG vopo THG uENIaTng draciac. "Av Yud pid povo oTIypn xatopBdvape vd
EmBahovpe pia tagn otig KIvioElg TdV Hoplev, abt dEv 86 propodoe va
datnpndei, yrati, gEartiag OV Sradoykdv GLYKPOUGEMY TAV popiov peta-
£0 toug, 10 cbotpa Ba EavayOpile apécwg oTY xatdoTtacn Tig anolung
dtatiag, oty Omoia tmikpatel OTTIKA iaopponia. MTOPODUE rownov va Pyd-
houpe 16 GupnEpacpa 8Tt Elval roAb dnifavy ué katéoTaon abtob tod depi-
ov, gtjv onoia Od EMKpaTOUOE kamowa TaEn oTig KLVI|OELG TOV popiwy ToL.
"Qote Ay 116 mbavij KeTAoTAON oD Gepiov eivat EKeivn, otiv Onoia Emkpa-
el f) péyrotn duvat grabia otig KWAOELS TOV popimv TOU.

Té Eva oboTpa 1 mBovoTnTe KL KUTUCTACEWG CLVOEETAL pé v Ev-
vouy tijg Evrpomieg. “Oray of fva oLCTIHE coppaiver GVTLOTEENTY] UETA-
Bokij, tote 16 CUOTNHE petafoivel ané pud Aeydtego qbavi] oé pud mEQLOOG-
Tego mllavy) %aTaoTaoN- “H retpupatiki EpEuve Bpiike OtL of draYopES pe-
taforéc, molb cupfaivovy o1 Do, dxorovbody tov £ETG vouo -

"Otav Eva cVOTRG petafaivel and pa Myotepo mbavi] o pra nepo-

cotepo mbavii katastoon (i AVTIGTPENTH petaporn), 1 ¢vrporia tod

ovothpates avgaverat.

8. ‘H EeNEN TOV QAIVOHEVWY oth ®uon. H deppomrae ard ) ®oon
g cuvdietal pé Tig amolvTe GTEKTEG KIVAGELS t@v popiov. H wbtopat

Wneptomotr|Onke amd to lvotirouto Ekmaibeutikrg Momkr|g
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AoV peTatpomi] T@v dhlov popedv Evépyetag ot Oeppomte (Sniadf 7
Smofdfuen Tijs évépyelac) elva petdfuon dnd pid xutdatacn o pd GAAN
aeproadrepo miblavi] xardotacy. "Oha Td gaivopeva cupfaivouy gt ®oon
pé tétoto tpomo, GoTE pLd AyOTEPO mBavi xetdotecn va petafarieral
o6 pia teprocodtepo mibavii xetdotaan, dnAadn 6ho T@ QUIVOPEVE, TOD CUU-
Baivovv otiy Dbom, elval ui) avrioroentés peraforés xal EroL 1M Evrporia
£VOG CUCTIROTOG OVYEX(S adEdvetat.

17y Doon moté dkv propet va cupfel drtiotpenty perafol, dnhaudn pe-
taPacn dno pLé nEPLOCOTEPO mbovi o& ud Ayotepo mibavh xatdotacn.
Mévo texvnta kai névrote ué damdyy Eyov pmopobue Vi methyovpe avTi-
otpenti petafodrn kai tote 7| Eveponia £vog ovotiparog élarreverar. Emi-
ong propolpe TEXVNTa Vi gmiPpodivoope, Syt Spag xai va KATOPYT|COVUE
v EEEMEN TdV KaTUCTACEQY npog Tig mEPLoCOTEPO TbOVEG KUTUSTACELG.
“Oorte propolpe V& Staturdooupe OV axohovBo pevindTaro viuo :

“Oha 1 garvépeve mob cupfaivovy otij @oo, glvan pf dvuiotpentig
petaforéc, Snhadi elvar perdfacn and ma hyétepe mbaviy of maé
nepocdtepo mbavi) kotdotaon, dote 1| Zviponia £vég oveTipATog
| guveydg va adtavertol.
‘0 vopoc abtog eavepovel 8t 8reg oi petaPorég ot Poon 66nyodv oTa-
Oepa mpde iy md milbavy) xordoTao, xai adto ovvredel oy dmofabuioy
Tijc évépyerag.

NPOBAHMATA

82. "Evag tpoydg amd dhovpivio Exel axtiva R = 10 cm xai oTpége-
tar pé ovyvoma v = 3 Hz. "Eva épog il meptgéperag tod Tpoyob mepL-
BoAretar amo pwd towvie. "H pd dxpn Tii¢ tatviag oTepedVETOL GE SUVOHO-
petpo xai amo Thv dAAn dxpn g kpépetur Eva odpa mob Exer Papog
B — 20 N. "Otav 6 Tpoy0g GTpéPeTal, TO SUVAPOPETPO Beiyvel 16 N. "Av
or0xANpo 16 Epyo E tiig tpifiig petaPiAretal ot Beppotnta Q, noon eivat
abtn N Bepponta ;

83. Mué pata m aépa Exer SyxoV, = 10 1t, Beppoxpacio 0°C xai nicon
p, = 76 cm Hg. "Otav adti f pata tob aépa Bepupoivetar xatd A= 19C
om6 otabepd dyxo, Eodsvetar BeppotnTe ion pé Q, = 2,174 cal. "Ev®, 8tav
ot A pala tob dépa Beppaivetat oo otadepn mieon, Eodevetal OeppoTnTa
ion pé Q, = 3,070 cal. Na Bpebei 6 pmyoviko loodovapo J tfig Beppotnrag.
g = 10 m/sec?.

84. Mud pato vepod Tom pé m = 1 kgr gEaephdvetar ot Beppoxpaci
150° C. £ abth ) Beppokpucia f| nieon t@v xopeopévav bopaTpdv elva
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Pk = 4,87 at xai palo dtpod ion pé 1 kgr £xe1 6yxo 382 1t. Na Ppebei 16 £Ew-
TEPLKO Epyo, Mol maphystar Katd v EEuépwon adth, xai pé noon Oeppo-
™t oé Oeppidec icoduvapusl avto 16 Epyo. "H mukvotntae tod vepod ot
Beppoxpacia 150° C fewpeitar iom pé p = 1 grfem®. g = 10 m/sec®.

85. "Eva aépro Exel pate m = 1000 gr xai Oeppoxpacic 6, = 20° C,
Té aépro moPaiver adiafarixy) éxtoveon xai W telikn Beppoxpacio tou
Yivetar 0, = — 10°C. "Otav 16 Gépro rabaiver adth Vv Extdvoon, | peta-
Boin tijg Ecwtepixiig évépyeldg Tov eival loodbvapn pé M Beppdtnra mod
0a Enoipve anéto to aépro, dv Bepporvotay Ono otabepd Syxo arod 0, of 0.
Na Bpedet 10 Epyo mov mapdyetal xutd Vv éxtévoan tob deplov. Eidikin
Beppotyra o depiov imd otabepd Syxo cy = 0,15 cal - gr=* . grad-1.

86. “Otav pia péle m aepiov Beppaivetal katd 6°C nd otabepn nicon
(tv drpoopaipikn wieon), 6 dykog tob depiov abfdvetar xatd AV = 0,25 1t.
Tote Sivovpe oto dépro Beppomte Q = 21,8 cal. "Otav 1 610 pala m tod
Gepiov Oeppaivetar xata 80 C Ind otabepo dyko, tote divovpe oto dépro
Beppotnra Q = 15,6 cal. Na Bpebei otic 0o mepintcelg | petafoldy tiig
towtepikiic Evépyetag tob depiov. "ATpoogaipixn nieon p, = 76 cm Hg.
£ = 10 m/sec®.

87. Muid Ogppuxciy pnyavi Asttoupyel petabl tdv Beppoxpacidy 1770C
xai 279 C. “Yrobérovpe 611 7 pnyavi Aettovpyel pé ) Bewpnrixn drddoon.
Té pevoto naipvel and ) Beppn Ny Kotd devteporento feppdtta Q,; =
63 . 103 cal. Na Bpebei : 1) 1) Ocwpnrixn anddoon tiig unyaviig: 2) 1 Oeppo-
™Mta Q, mob divel 16 pevatd oty yuxen Iy koi 3) A ioxds tfig pnyavig.

88, Mua Oeppixn pnyavi Asttoupyel petald t@v Beppoxpacidv 227° C
Kai 27°C xai ped pdla m tod pevotod maipvel &no T Oepui TNy xatd Sev-
Tepdiento Peppdtnra Q; = 10° cal. 1) TIoon elvar 1 Bewpnrikn énddoon
g unyaviic xai néon 04 Empeme va elvar f| ioydg tiig pnyaviig, dv abdrq
ftay 8avikn pnyavi ; 2) “Yroloyioupe dtu yid ™ Aertovpyie adtiig tiig
IMyaviic tpoopépoups ot pata m tob pevotod Oeppudmta Qsan = 12 104
Calfsec xoi Gro abth ) pale tob pevotol maipvovpe deEpN Evépyeia
Eupe, — 7,542 - 10¢ Joule/sec. TIoom elvar § Propmyavixi &noédoon tiig
KNxaviic ;

89. “Eva idaviké déplo mabaiver ma oeipd petaPoddv mod mapiotd-
Vovtar dnd dpboydvio tpiyovo ABI. “H nievpd AT eival mapdiinin pé
v dEova thv Sykav kai f thevpd AB glvar mapaiinin pé 1ov dEova tdv
TMéoeay. ‘H nieon xai 6 8ykog mol dvriotoiyolv oé x@be xopuen tob
TPLy@voun elvat :
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3

oty A pa= 1 kp/em? Va=1m
3

o B: pp=2 kp/cm? Vp=1m
== 3

om I: pr=1 kp/cm? Vp=3m

o 2y gk aper
5 & ( ( amd o Gépro xata TV KUKALKT] @UTh |
N¢ ppelei t0 Epyo o napayeTul Gro T p bo o

afoin xai i OepponTe rol Eodevetal v abri T petafolrn. g =
T
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"Emdpdoeic Tol payvnTikol nediou

44, ‘Enidpaocn dpoyevoic payvnTikoU nediou o€ payvnTtikéd dinolo

Eépovjie 6TL oF Eva Guoyevés payvitexd medio ol SUVAPLKEG YPUPpES elvar
Tupadinieg kul i poyvnrikh énoyoyn B elval otabepn of Sha td omuela
100 mediov. Méoa of Eva Opoyeveg payvnTiko medio, mob 1 payvnTikn
Enaywyn tov Exetl pétpo B, Bpioketar e0BOYpappog payviTng mod propel v
STpégetar YOpw and Evay dEova, kabeto otic Suvapikég ypuppés ol payvn-
ko nediov (oy. 86). Of o morot Tob RoyvATY EXOVV GAVIIOTOLYL TOCO-
Mteg poyvntiopol + mkai —m xai i petagd Tovg drdotaon elvar . Tote
Of xa0s mOho TOD puyviTy TO poyvnTikd medio EEaoxkel pd dOvaun
Fem B, mob Exet pétpo F — m - B. "Otav 6 peyviiing oxnpatiler yo-
Vie ¢ pé tf Stevbuven TdvV Suvaptkdv Ypappdy, TOTE TAve ©TO poyviTy
Evepyel Ledyog dvvduewy, Tob TEIVEL VG TEPLOTPEYEL TO POV TN KOi VG KAVEL
TOV dEovd Tov mapaiinio pé Tig duvepikés Ypoppés tod payvntikod me-
8iov. “H pori M tob Lelyoug mob évepyel mave oo payvitn Exer pétpo :

M=F.(NK) fi M=m-B-l-nue (N
To ywvopevo m - [, dnhadn T YIVOpEVO Tfig TOCOTNTUG HOyVITIOHOD
(m) to® &vog méLov tob payvin Eai Ty dndotacn (1) T@V Svo moAWY TOV

elvon péyebog orabeod kol yagaxTnowtixs YU abTOV 10 poyviTn kel dvopd-
Cetan payrier pomj (M*) oD poyviTn.

LeyvnTiky pomi] poyviTh M*=m. | 2)
E N F
=1 -
-F -F s

Ty. 86, Ttd poywnrikd Sinoko GvantdooETal UTYEVIKY pont.
Wnepromoir|fnke amd to lvotirouto EkmaiSeuTikng Momkrg
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“Ape 1 &Eicnon (1) yphpeton :

ponf] wob éfaokeitatl
ot poyvnTkd dimodo N 3
“Otay & GEovac tob payvin elvar xabetog otig Suvopukée Ypappes
(¢ = 90Y), tte 7y porih) T0D Ledyovg mod gvepyel mave oo payvitn, Exel T
peyaldtepn Tipt g M = M* - B. *Evid, 6tav O xotd pfjxog GEovag tob
payvitn Exel ) Stevbuven t@v SuVapLKGY ypuppdv (p = 0%, tote & poyvi-
g lgogpomet pé thv Enidpuom TdV §0o dvtifetov Suvapeov molb Evepyolv
méve otobg 800 MOAOLG TOV.
“H payvntikn pomf Evog payviti elvan Evo droopa _1\71"‘, mob Exel popéa
oV x0T piixog dEova tob poyviTh, @opd Gnd 16 votio moko S Tpog 10
Bopeio moho N ob poyvitn Kai pETpo fcopt M =m- [l
*Amd 14 mapumdve cuvayetar 6 drélovbo CUUTEPUCPU :

“Qrav Eva payvnuké dirodo fpickerar péca ot dpoyevic payvnTikd me-
3io pé payvnriki énayoyn l_i tote 16 payvnuikd nedio teiver va nepr-
otpéyel 16 poyviTkd dinoko Yoo and Gtova kabeto otic duvepikic
ypoppig Etol, Hate 16 dvoope tiig payvnrikiig poriic "I\"i* v GrokTijoel
v i Sredbuven kai @opd pé 16 Gvoopa tiic payvnuikiic tnayoyiic

E'coi} peyvitikod nediov.

Movéda payvynkiic porfic. "Av ot éflocaon (2) Barovpe
m=1A-mxkoil =1m, Bploxovpe 611 016 CLOTNH povadov MKSA
povdda payrucds gomjs elvar:

povada poyvntikiig pomfic 1A -m?

45. MayvnTion

“Eva dpoyevég poyvntiké nedio Exet payvntikn dnayoyi, tob 16 pétpo
¢ elvar By. "Av péoe ¢ adto 10 payvnTikd nedio gépovpe Eva evBOYpappuo
xoppdrt oidijpov, tote O oidnpPog paymriCerar, Snhadn yivetar poyviTng
xai GmoxTd OpLopévn paywTua) eomt, TOU EXEL pétpo M*.

Ta Stagope bk, dtav Ppicxovrar Ew amd payvntikd nedio Sév mapov-
ooy payviTikég 1810TNTES (8kaipeon dmotehobv ol povipol payvijTeg).
“Otav Spog Eva DMK6 16 gépovpe péoa O poyvnTikd medio, tote abTO

Wnepromotir|Onke amé 1o lvotirouto EkmaiSeutikng Momkrig



"Emidpdoeic roi Hayvnrikod nedfouv 117

6 blk6 poyvntiletar xai dmoxti Opropévn waywyrin) eomyj, wob Exet
Hétpo M*,

"Ovopéatera payvijtion G) évég odpatog 16 nhiko tfig peyvyukiic
porfic (ﬁ*) S1d tob dywov (‘7) adtod 1ol chpatec.

— ﬁ*
payviiion  J = Vv (1)

‘H payvirion elvar Eva &vuo‘p.a“f mo0 Exel 1) duedbovon xai T @opd
T8 dvoopatog tiic poyvntixiig porfig M* xai Hétgo ioo pé J = M*/V,

Zoppova pé tov rapandve dptopd 1q payvition (J) Exppdlet payvy-
K porh mob GvtioTolysi oTij povada dyxov 100 ohpatoc. “H HayvnTIKT
Pomn M* dg noyvnTiopévng paPdov EEaptitar and tig TEWUETPLKES Sra-
Staoeig tiic paPdou, Eva i payvition yapaxtnpifer tiy Eexwpiot uayvy-
T ovumEQUpogd Tob HAkoD amd 6 dmoio dmotedsitan adt 1| paPdog.

Movasa payviricems. “Av oty éEicwon (1) Baiovpe
Mt — jA: m®kai V = 1 m?%, Bpickovpe 611 016 obotnpe MKSA povdda
Reymrioene elvar :

povada poyvnriceng 1 A/m

46. Mayvnrikh votépnon

Q. KauniAn payvntioewg Tol oidhpou. ‘H napoduc HeyviTion tob
S8 poy Exer moldéc Epuppoyéc otV texvikn xai y1° adro npénel va Eé-
Povpe HOYVNTIKT) GUUTEPLQOPE TOV.

Huipvoup.a Eve xoppatt and oidnpo fi yaivpa, mod 6 payvntifovpe yid
7ipcrey) opd. "Ad tig petpiioeic Bpioxov-
pe Oti, 6tav adfdverar 1 HayvnTiticn
Enayoy B 100 poyvntikod nedion, moh
TpoKaAel T poyviTion, otiy apyn adEd-
vetor ki 1 payvition J tob odnpov
00 gdAvBa (ox. 87). “Otav Spag 1 pa-
yvnukn Enoyoyn B Eerepioer wmé opi-
.87, .y xapmohn payvticeng  OHEVN TIpW, T0Te mader vé adEdveray 1

o0 o181ipov ka WH&@*P@{F;BI]K& d%ﬁmﬁﬁo&égﬁﬂém@m&lmuﬁa
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xai Aépe 6t | poyvition tob DhiKkod GrOKTNOE 7] paywijtion %6gov, dniadn
T pEYLOTN duvati TIpN HoyVNTioEws. T16 kobévo Gmd Té mapamdve dbo
hxd dvriotoryel pa idraitepn PEYLOTT TLRT) payvnticeng, Tov dvopaletat
payIjTLon ®6pov xai ovppaivet, tav Grot of poptoxoi payvijteg tod ot-
dnpov 1} tod yoAvfo torobeTnbodv xata tf d1evbuven tob tEoteprrod po-
yvntikod mediov. ¥ gbtf Ty mepintwon §év propel Vi mpoywpioet Lo
nave | peyvition tob oLdfipov # o0 yaivfa. “H xapmdin mov delyvel ™
petafohrn tfig poyvnriceng I of ouvaptnon pé T poyvnTikh inayoyn B
o EEwtepikol mediov, avopalertal xapmil payvnriceng. “Q0TE

‘H payvimion tob adfipov i tod yxélvpa avbaveton pé T pay vy T
irayoyi tob nediov rol mpoxoAsl T} payvijTio, ahLG 8Ev pmopel va
yiver peyahoteEpn and wma opropivn péyietn i (payvitien Kopov).

8. MayvnTiky UoTepnon. Mayvrtifovpe Eve KOPRATL aLdnpov 11l
nphtn gopd Kai rpoodevtikd abEdvoupe T payvnTiKn grayoynh tob EEo-
repukod mediov and TV T 0 G pud OpLopévn npf By. Tote 1 petafoln
Tic payvnticeng tob o1dnpov nopioTavetal and Ty xopmoin OA (oy. 88).
“Av Eneita EharTdwovue TPOOSEVTIKG TH payvitikd Enayoyi B tob EEmrept
xoB poyvntikod mediov, tote oupPai-

VEL TPOOBEVTIKG dmopayvijTion ToD oL- A
§fpov, GAAG A poyviTion tov I Exel ] g
révrote TR peyadiTeon Gnd Exelvn

mob elye xatd T poyvitiof o0 66 g ---- WAH!

reptxob mediov. "Eto ) dmopayviTion o fedilss £
0 o187|pov GoAovdel THY KapmoAn N
AA xai Stav fi peyvnikn éreyoyi 100
EE@tepurod Tediov yivel Ton péE pndév ;

(B = 0), ot6 oidnpo 2Eaxolovfel va Bo
Omdpyet pd peyvition Jo = OA, 1 Zy. 88. Kapmdhn poyvntiosmg (0A)

omoia dvopdletar magaudvovoa payvi-  xai anopayvnticeng (AT) Tod o181pov.

wion. 16 va EGagavioTel tehelog 1

payviTion aro to oidnpo, npémel va gmbpacel mave o1o oidnpo gva &L~
TEPIKO HOYVNTIKO nedio, mob v Exel goph avtibetn pé ) gopd mov eixe 10
TPOTYOVHEVO poyvnTiKo medio. “H xatapynon tiig poyvnticeng J, mob mapé
JELVE TGV OTO cidnpo, TAPLOTAVETAL amod 1o Tufjpe AN ¢ naumding amo
poyynricens. “H payvnukh Erayey By nob xatopbdvet va EEapavicel
Asiog TV TapopEVOVCO payvition tob cidfpov, dvopaletat GUVERXTING TIE

olo vl Bajgrstomoqe: IFLIRS SRBNELS SITIRSSElY, Tepakbvoron B

EUTIKNG TIOAIKIG

i
|
[
|
SPLOPEVY HUYVNTIKT groyoyn tob E5o- K I
!
|
I

[l o
i O B
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VATon. "An6 14 Tapumive Katalfyovpe oté dxdiovfo CUUTEPUCLL. :
“Otay éhatrdvero i payvnukdy inayoyq (B) tob t{wrepikol payvy-
Tikob nediov, 1 perafiodn tiig payvnriseng (J) 1o awdtipov ij Tod yalvpa

botepel nGvrote oyeTikd pé T petafold tiig payvnnikiis Enayeyic tod

EEwtepuiod nediov. Aré t6 parvépevo dvopaletar payvnti] dotépren.

Y. Bpdyog UoTeprioewg. "Av | poyvnuxh énayoyi tob payvnticod

J)

A
AV A, |
TN 57
| @) f_'_ Bi
5 A
Al

Zy. 89, Bpoyoc totepnocag tob
uarakod odfipov.

J
_—__'_———
B
\ Xadofas
Madarog
eidnoos

Zy. 90. Bpoyou Uotepioeng tod
Kol Gi8npov kai tod ydhupa.

nediov mov mpokdhecE TRV GmopayviTion
tob oidipov, ¢rdoert &g Ty TR —B,,
kol Enerta petafAnBel g thv Tipn pndév,
t0te O oidnpog amoxtd mapapévovoa pa-
yvition —Jg = OA" mobd elvar fom xai
avtifetn pé v mponyoduevn (oy. §9). “Av
avtiotpagel 1| @opd tol EEwtepikol wedion
xoi a0Enfel maht i payvntikn énaywyi tou
g ™Mv mpn B,, 161 cvprAnpdveror é
KAELOTN KOUMOAT ypappd, mol dvopdletar
Podyoc Soreorjoews. Ta bhxkd, y1é 16 dnola
6 Bpoyog Dotepiioemg ExeL peyahn Emigpd-
vewe (oy. 90). Ovopdlovtar oxdnpd payv-
Tnd (m.y. 6 yohofag), Eved ta DAKG, Yid Td
&moia 6 fpoyxoc Dotepfioewg Exet pkpn Emt-
pavera, Ovopafovial palaxd payyyricd (n.y.
0 polrokog oidnpog). Etig Eeapupoyéc tob
NAEKTpOpAYVTIOHOD Y pNGLLOTOLOTVTHL Ha-
Aaxd payvnried Ohxd (pehaxog oidnpoc),
yoti mpémer va yivetar taxitatn payvition
kai dropayvition. *Avtifeta of povipor po-
yvijteg elvar oxkAnpd payvntikd HDiued, yiati
MPETEL VA EYOUV PEYAAO CUVEKTIXO medio.

MPOBAHMATA

9. Avo e0B0ypappot payviiteg SN xai SN’ Exovv thv 1dia payvntiky

POTA M* — 2.10-2 A . m? xai cuvdéovtar 0% péco tovg Etor, dote 1)
Yavig NON' v& elvar fon pé 60°% Na Ppelet | payvnuikn poni M:x Tol

“VStinarog,
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7120  Mayvnriopés

91. "Eva OpPOYEVEG MOYVNTLKO nedlo Eyel HOYVNTIKN itnayoyn B =
—5.10-% T xai of duvapuxég ypappég tov efvar opigovries. Méoa oo
poyvn ko medio conoleteitar £000YpUppOg HAYVATNG, o Exet RilKog
[ — 20 cm, k&0e mOLog TOL EXEL TECOTNTY payviaicpod [m| =10 A -m xol
kpépetor amo o xkévrpo Phpovg TG pE KOTaKOPLHO coppe. O poyvin TG
otpépetul Ko icoppomel dp1LoOVTLOG t1o1, (ote O GEovag tov SN va oyn-
patitel yovia 45° pé Sreobuven T@V SUVEHIKOY YPURHOV. Tloom pomf

GVUNTOGOEL TOTE TO CUPHA TAVE 6TO poyvAT |

92. Mid pixpn HOYVNTIKY Behovn ExEt JLayVITLKT poTt] M* =6 - 107°
A - m Kei KpEUETUL GO TO KEVIPO Papoug TG pé kotaxopupo vijpa. Id va
Sratnpiicovpe tov dova SN g fishovng xabeto orig Suvapikes YPUHHES
£vOg Gpoyevolic puyvnTmKod nediov, puppotoupe LeDyog Suvapemy mol EYEL
pory M = 2 10~ N - m. IToon eivat 7y RayvnTikn gmoyoyn B tob mediov ;

93, "Otav Tave of payvnTikn Berovn armoxMoeng EQuppolovpE port
M — 10-* N . m, §j Perovn icoppomnel ot 1étote. Béom, Bote O aEovag TG
SN v& oynuetiler yovio ¢ = 300 pé iy Oprloviie guvioTOoa Tob yivov
payvnTikod mediov, f| 6moie eival tom pé B,=2- 10-5 T. Tl6on elvat 1 po-
yvnixh) porty tiig Perovng

94, MG poyvntixf Berovn KpEHETAL G0 TO KEVTPO Bapog NG ME KO-
taxopugo vijpo xoi icopporel péce oTd YNvo payvnriko redio Eot, HoTe
6 GEovag tng SN va oynporiter yovia 300 pé 16 KOTaKOPLYO VKL Ta va
dratnphoovpe T perovn opLovra, oTEPEMVOULE EVD avtipapo, ol EYEL
pate m = 0,05 gr, ot amooTact o = 5 cm &no 16 xévrpo Papovg Te. TIoon
glvat f payvnTuen poni M* Tig Beovng ; “Opriovria guviathoe tob yiHver
payvntikod mediov By = 9.10-5T. g = 10 m/sec®.

95, “Evog e000ypappog payvitng SN ExeL pifxog I = 20 em xai otmpi-
LeTal KATOKOPLYU TAVE Of dpLLoviro Exinedo pé o Bopeto moko Tov N. zé
#va onpelo A, mob dméyet 20 cm ané 16 onueto ompiteng N Tob payviT
Bpioxovpe 8t A peyvnTixi gnayoyn Tob nediov elvat {on pé pndév. I16on
glvar 1 payvnuxf pont tod payviTy 3 “Oplovria suviothoa Tob Yoy
payvnrikod nediov By =2 - 10-5 T.

96. "Evag £0B0Ypappog HOYVITNIG Eyel poyvnTixh pomly M* = 0.8
A . m? xoi propel vé oTpéeTal YOPW ané xatoxdpugo dEova. Tléoo EpY0
Eodgbovpe, Stav GmOpaxpOVOLRE 16 poyvien xatd 60° and tf Oéon Tiié
igopponiag Tov ; "Oploviia suvicthoo Tol yhHwvou payvnikod nedio?
B,=2-10°T.
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97. "Evac xvlivdpikog poyvimng Exer diapstpo 2r = 1 em, pfjkog
I =10 cm xai payvition J = 10 A/m. IToon elvar M payvntixyn pomi
Tov M* ;

98. 'O xdBe mohog Evog eVBOYpUppOL poryviTy EYEL TOCOTNTA payvi-
Tiopod m = 10 A - m. "O payvimng Exet piixog I'= 20 cm xai A dratopn
Tov givat tetpdyovo pé nhevpa | em. TToon elval f| payvition tou ;

99. "Evag eb00Ypappog payvitng Exer payvition J = 5. 107 A/m,

Hiikog 15 em xai éuPudo Sratopdic 0,5 cm?2,

1) Na Bpebel f poyvnrxn pomy M* tod poyvitn xai 1| moodtnta
Hayvntiopod m mob Dnapyer otov xdfe molo Tov.

2) Z¢ Eva onueio A, mov PBpioxetal otV mpoéktacn tol dEova SN
00 payvitn xai of drdotaon r = 5cm and 16 Popeio méko tov N, mdon
Elvar fy poyvntikf Enayeyn B tob payvntixod mediov mov Snpiovpyel 6 Bo-
Pelog modog tob payvitn ;

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng MoNmkrig
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47. MéTpnon GVTIOCTAOEWV

‘H pérpnon tiig dvriotdoeng R évog dywyod pmopel va yiver elkoh,
v e Eva BoATOHETPO PETPTOOVIE v taon ol Epappoletal otig Gxpeg
Toi dywyol kai pé Eva AUTEpORETPO petpiicovpe TV Evraon I tob pevpatog
100 Srappiel Tov dywyd. Tote cOppove pé 76 viuo tod Ohm 1) dvrioTao)
10D dyeyod sivar R = U/L

MéTpnon AvTioTdoewg PE T YEQuUPQ ToU Wheatstone. H pé-
fodoc adtiy £ival EQuppoymn TOV VORWV nov loynovy yid 1@ Stakhadifopeve
pevpata. Iave and Evay kavove, tob Exel pijkog I m xai eival fabporoyn-
pévog o AOCTORETPA, EIVEL teviopévo Eva obppa AB (oy. 91). 'H dyvo-
ot Gviiotuon Rx ovvdéetat K0T GELpG JE YVeoTh puOpLeTIKY avrtictoon
R. TTave ot0 GUpUE Propel VO HETUKLVETTOL Evag Spoptag A, mov eival oTe-
peepévog oTiv K COPRATOS EA (yéguoa) pé 16 6molo ouvdéetat Eva Y-
Bavopetpo. Ltig dkpeg Tig Sraxhadhoens Drapyet 1) atabepn Stagopd Sv-
vapkot Uy — Ug. Katd piixog rob kade kAGBoL TO Suvoplkd EAATTOVE
tar ano U, &g Up. Zto E
onpeio E 6 duvapiko Exet
pid dpLopévn TLp Ug, 1 Rx ;
omota elvat Uy > Ug >Ug. I : _R
Metakivobpe 10 dpopta 1/ :
tave o610 cuppa, Gomov \o~ .\11
va Bpodpe Eva ompeio A A tla \———?ﬂ B
tétola, HoTE VA P mapa- i i
tnpoipe droxiion TG Pe- 1 \ .
AoVNg Tob yuhPuvopéTpov. e Ry —>+—Ry—* ‘
Torte 7 yépupa EA 8¢ duap-
oéeTaw dmd oetpa Kol €mo-
pévog ta onpelo E xal A Eyovv 1d Ido dvvauxd, dnhadn elvar Ug = U, -

i i
¢ 200 400 600 800 muomm]ll

Zx.91. Tigupa t0d Wheatstone (pé xopdn).
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"Av R, kai R, elvor ol dvriotdosig thv tunpdtov AA kei AB 1o obppa-
T0g, tote Eyouvpe Tic EEishoelg :

Upo—Ug =1 -Rx=I-R;
UE—UB :Il'Rzrz-Rz
"Av Sraipéoovpe katd pEkn tic tapurndve dbo téiohoetg, fpiokovpe

R
R2

Ry R, . By
T sy gl Rx =R (D

0f avtiotdoeic R, kai R, tdv 800 tunuateav AA kat AB tod clppatog
elvar dvadoyeg pé o pikn I kel I, t@v 800 tunpdrov 1ol cOpputog.
"Qote 7 &Eiowon (1) yphperar :
R
I

"Av m.y. elvar R =32 Q, [, = 60 em kai I, = 40 cm, tote 1 dyvootn
Uvtictaon Ry elval:

60 cm

40(:m=48'Q

Rx=320.

48. FgvBeto kUKAwpa

"Evo, kUKAoL Groteleital dmd yevvitpieg kai avriotaoelg. Xté ki-
KAopo wo Seixvel t0 oyifjpa 92 Omdapyovy d0o yevvnipieg Iy kel Iy, mov
Suvdéovtal xar® dvrileoy, kai | Eotepikn avriotacn R. Ot yevviitpreg Iy
Kai [, Exouv dviictolyge Nhextpeyeptikés duvapeig E, kel Ey kai Eontepirég

VTiothoeig 1, Kai ry. Of Drolotmotl dyeyol tol vukAdpatog Exovy donpavtn
d""ficmcn. Tté onpeia A xai B dndpyovy 800 xdufor 100 kukAbpOTOG. “Ag
eampﬁcouus St elvan yvooti | @opd tod pedpatog ¢ abTd T0 KUKALpG.

Tote otdv kOpPo A graver Eva pedpo

EiTi gvraoeng I, mod droxhadiletar of d0o

pedpota I xei I, X7 abth v mepi-

ntwon iloyvel O dakoiovbog mopdTog
navévas tod Kirchhoff:

Lé kabs wopfo ToD KLKLOp@TOS
16 ahyePprkd d0poropa TdOV Evia-
oLV 1@V peVpdtov 1ol Tavouy
otov KopPo kai @sdyovv and ad-
tov givan ioo pé pndév.

=
E;r2 1,
Zy. 92. Tivleto kOKMDMG.

[Fady =t T
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‘Enopévac yid tév koppo A Eyovpe tv éEicwon :
npitog kavoveg Kirchhoff I—I,—L =0 (D)

T1é v& 2puppocovpe o vopo tob Ohm 016 oivbero wixdopua wod -
pape, ctnpilopacte 616 dedrego xaviva Tov Kirchhoff mob Sratvmdverat
g EEfG

Té kG0c pepikd kokhopa Evég odvletov kvkhdpartog 6 dhyefpucd
G0poropa t@V fhektpeyeprikdv Suvapcav elvar oo pé 10 ahyepprxd
G0poropa Tob yrvoptvov kGbe dvriotdoeamg int tiy Eviaon tod peoputog
nod Sappéer v dvtictoryn avrictacn.

cbtepog kavovag Kirchhoff >E = IR

06, EQUPPOCOVIE TOV TAPATAVEO KOVOVA GTO KUKAONA TOL T papie (oy. 158).
ADTO 16 KOKA@pa opiletor oth EEfig d00 HEPLKG KUKAGROTE !
«) T6 xbkiwpe TJARBI, ot6 brofo Exovpse :

E=I-541L R @)

B) To xikhope IHAT,BIY a16 6noio Ejovpe :
E,—E=I1-1+kL 1 (3
“Etot fpiokovpe 81t 116 10 6OvOeTo KUKAOUL MOV THPApE, ioyvovv oi

1pelg EEiodoeig (1), (2) xai (3).
Mapaderypa. "Av 010 TEpAnive kOkAmpe elvat

E, =48V E,=40V =240 1r,=05Q xi R=800Q

toTE, YL V6 BpobiEe Tig EVIGOELC TOV TPIOV PEVHATOV, TPETEL v AOOOUUE
16 EEfic obompa EElchoeny :

| (R o )]
48 = 2,41+801, ()]
48 —40 = 2,41 +051, (©)

A6 i) Mon 1ol cvotipatog Ppickovpe :
I, = 0,5146 A [ = 23407 A I=2,8473 A
Inueioon. “Av 8év elvar yvooti 1| gopd 1@V pevpdtov otd kUKAON,
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1018 Opitovpe wdbuipeta 1 gopd tob xabe psdpatog xui dv Abvovtag 16
TpOPAnpa Ppodpe 6t Eva pedpa Exel dpvnTik il Evidoeng, abtd onpaiver
611 1) popd abrob Tob pedpatog elvar avrifetn pé T popd mod tol amodd-
ocope ovBaiperta.

49. Ijvdeon yevvnTpi@v

“Av cuvdéoovpe petald Tovg moArég yevviitpleg, oxnpatifovpe d ov-
Otouyia yevyrowdy (pratapia). Oswpoipe 611 Gheg ol yevwnTpLeg g ov-
Stoiyiag elval 16ieg kai kabepd Exer MAsktpeyeptikt dOvapn E xai éow-
Tepikt avriotacn r. Tig yevvitpieg pmopolpe va Tic cuvdécoupe Katd
Sapopovg tpomovc.

a. LovBeon yevvnTpi@V KaTa oeipd. i cbvdeon yevvnTpidy Kotd
Ge1pa. O apvnTikog Okog kabe yevviTpLug ouvdtetal pé 10 Betikd moo tiig
fmopevng yevvitprag (ox. 93). To EEwtepikd kiKAopo Groteleital povo

an6 pd avriotaon R. "Eyouvpe v
dpoteg yevvnipleg kal 10 kOKAmpo
Swappéetar and pedpa évrdoewg I To-

R 1€ kGBe yevviTpre Sivel o1o kbkAopa
A il 1 B ioxd P=E-I Oi v dpoteg yevvi-
1 TpLeg divouy 616 KUKAwpa OAKH loyb

Iy. 93. ZOvéean YeVVITPLAV KATA OeLpa. (P,y) Tom pé:

Poy=v:-P ipa Py =v:-E.I

‘H oyéon nob Pphxape pavepdvel 611 1) custoyia t@v yevvnpLéy
Exer Oduxr] NAextoeyeotie Svvaun (Een) Tom pé 16 GOpoiope tHv HAektpe-
TEPTIKGY Suvapemv @V yevwnTpLdv tiic ovototyiag, dnhadh elvar :

NAektpeyeptikn dOvapn cvotoryiog By =V~ FE
‘H oMk Eomtepikh dvtiotaon (roa) Tig cvotoryiag elva :
Loy = N
r]‘:‘7‘0!—“':"’03(; N OAwkf avtiotaon (Rea) tob xukAdpatog elvar :
Ra=R+4+ry i Ra=R+v.r

Zippnye pé 16 vopo tol Ohm ioyver | é&iowon :

Eo; _r . i v:-E
R Rot I_R+v-r (1)

Enk =1.Rg Gipa I=
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6. MapdAAnhn olvdeon yevvaTpi@v. LTy nepdAAnAn oOvdeon YeV-
vnTpt@v cuvdéovtar GAot of Betikoi méhot kai @ncteholv 10 feTikd TOAO
tijc ovotoryiag Kai kot oi apvnrikoi
réhot moy dmotehobv TOV apvnTIKO
noho g (oy. 94). To tETEPLKO KO-
kAo GroTehsital HoVO amo d avri- ;
cstocn R, mo StappEetol Gmo pelpo A s
gvtdoswe 1. Kabepd and tig Opoleg e
yevviTpLeg Slappéetat amo pebpo Evid- | }-
oeoc Ijv kol diver 010 Kxokhmpo toyd ko Bl (0 ¢
P=E {— “Apa ol v Spoteg yevvir- Il ¢ TI
TpLeg divovv aTo KOkAopo oMkt loyd

d R e W/\/vvv\l

Por s F | Pz Bl Ty. 94. Tapahinln odvbeon
yevwn TpLdV.

“H oyéon nob Ppixape, Quvep®-
ver 611 7y ovotoryic 1OV yevvnTpLBV EXEL AL Hhexzoeysoting) dovaur (Eoz)
ion pe v RheRTpEYEPTLRT SOVEUN (E) tiig pdg yevvirpog, dnhadn elvar:

AAeKTpEYEPTIKT SOVOUT cvotorgieg Eon = E

Oi v EomTEPLKEG GVTIOTACELS @Y YEVVITPLOY CUVEEOVTOL nopaAAnic
xat Emopéveg elval:

gootepikt dvriotoo ovotoLying Top = IV

‘H Mk dvriotacn tod xukA@potog elvol

RS S TR BN
Topgova pé 6 Vopo ot Ohm ioyvet 1j EElowon :
| ]
By — 1Ry Upa L= Eox xaf | I i @)
Rol i

:V'R+r l

————

MNapaderypa. “Eyovpe Vv = 10 Bpoieg YEVVITPLES, ol kolepra ExE
E =2V xai & =0,1 Q3T LE@TEPIKO KUKA®PA EXEL avrioctaon R =9 Q.

“Av ol yevvijtpieg ovvdedolv xatd celpd, ToTE M| Evruon ToU peLHATOS
glvar :
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s Tp W R Gy
R+v-R 9Q+ (10-0,10)

I Kai I=2A

“Av ol yevwntpieg ouvdeBolv mapdAinia, tote 1) Evraon tob pedpatog
elvar :

v-E 10-2V

S oy e T{090) +o0,1Q

Kai I1=022 A

AvTo 16 mapdadetypo deixver Gt | olvdeon katd oepd cupeépet, Grav
i 8Ewrepikn dvriotaon R elvor modd peyahn oyxetikd pé tiv £0mTEPLKN
Gvtictaon r tiic kdfe yevwitplag. Triv dvrifetn mepintwon GULPEPEL T
TapaAAnin obvdeon.

Y. MikTr) olvdeon yevvnrpi@v. "Exouvue N Spoteg yevvitpieg kai pé
wdtéc oynpatiovpe p bpadeg. Kabe dpada amoteleltar and v yevvAtpieg
Toy guvdEovral xard oetod Kol of p 6padeg ouvdtovrar tapaAinia (oy. 95).
Téte xabe dpasde et :

fiAextpeyepriky dovaun vE iowtepikn dvriotaon vr
‘H cvoroyio Exer :
fAextpeyeptikfy Sovapn Eq = VE towntepikn dvriotaon vr/p

‘H Mk dvriotaon tob kukhdpatog elvat :

vr
R =R + I"
“Apo 7y Evraon tob pedpatog elvar :
e . = Eo;_ v:E
- . S raeew e e
"7 C e SHIGHER Jphict
A ‘ L B K
+ ¥ =
NG NE
. |
|l = ——— 3
oLl B Kol ‘ SRR e 3)
1 B toaiao. _ooa. Ao |
yoti elvar N = v . p. Zofjv EElocwon
(3) 6 apOuntig elvar otabepog koi 6
WW‘ TOPOVOpacTrg dmoteleital Gmod tolc

d0o mpoobetéovg - R kai v - r, mod
LY. 95. Miktiy alvdeon yewnepidv. 10 y1vOpevé toug elvan otaepd kai
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ioo pé N - R - r = atad. “H &vtaon I 1ol pedpatog 06 Exet v péyiory dv-
vath Tipn, étav & mopovopaotic AdPer T4 puxodrepy Suvati Tipy. AdTO
ovpPaiver, Srav ol 0o mpooBetéor elvar icor, dniadn Stav elvar :

pL-R=v.r Gpa R=— )

‘H &kiowon (4) deiyver 61 16 pedpa 06 Exer T péyiotn Tun, dtav 1
7 Eowreprn] avrioracy (vr/p) ti¢ ovototyiog elvar fon pé mijy ébwrepu]
davrioraoy (R).

IMopaderypa. “Exovpe N = 10 Spoieg yevvijtpieg mov kabepd Exer
E=2Vxkoir=006Q ‘H é&nrepikn dvtioctaon elvar R = 0,8 Q. O¢-
Aovpe 16 pebpe v Exel ) peyiotn Evraon. Tote Exovpe tig EElodoerg :

L 0i6iy

p

pevi= 12 Kol 0,8

“Otav Aboouvpe abTd 10 ovotnua tdv EElomoewy, Ppiokovpe v = 4 kai
= 3. "Qorte nmpinel va oynpaticovpe 3 opades, nol kabeptd 0BG dnotelsi-
Tal Gmo 4 yYevviTPLEG CUVBEONEVEG KUTd GELPG.

50. 'AnodékTec

"Exovpe 16 kUkAopo tob deiyver 6 oyxijpa 96. “H yevwhtpua divel 10
KOKAOPO fAextowxa] évéoyera. 1O Mopntipu nupuktdoens Kol mhveo oty
avtiotoon R 1| Nhextpiki évépyeia mol Eodeletar, petatpénetar dmokhet-
oTikG of Oeppudryra. Mid tétole cuokevn) Aépe 6t drnotekel vexpr) dvtioraoy.
216 Pohtapetpo fj otév HhekTpo-
Kivnthpe &ra pboog tiig Mhe- E,r
KTpLkiic Evépyetag mol Eodeletan, +
petatpénetar naviote of Oeppd-
mra &Eaitiog tob @aivopévou
Joule kaf t6 dmdLoimo pépog Tiig
nhiektpikiic &vépyeiag mod Eo-
dedetor petaspémetar o ynpixi)
&vépyeia (o6 Pohrapetpo) kel o
unyavexy) vépyea (oTéV KivnT-
pa). Altég ol ovokevég, ortig
Onoieg 1 AeKTpLk EVEpYELD pE-
tatpénetar o€ GAhn popen Evep- Zy. 96. "H yewntpia iver 010 xOkhopa
yelag, dlapopetikn amo 1 Oep- gvépyela.
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Hotnta, dvopatovral dwedéxres. “Etot mY. O dvepotpog elvar danodéktne,

T pdg diver dpédiun pnyavie] vipyea. Tetpapaticd Bpiokouvpe St :
LE Evav drodéxry 1) fhektpii oy (P) mod peratpéneran of agEhipn

ropoi} Evépyerag, Extdg and Beppdrnte, sivar avaloyn pé tiv Evraon (1)
ol pedpareg mod nepvaer dnd tov drodikTy.

{oyxdg dmodéktn P=F.I §))

‘0O ovvtekeotig E' elvar péyelog yapaktnpiotikd tod amodéktn Kai
dvopdterat avrnAextoeyepTix ddvaun tod amodéktn. Ano Thy E€lomon (1)
Tpokbdmrer & EEfig doroudc: :

"Avinhextpeyeprinty Sovapn (E7) anodéxtn dvopdletar 1o orabepd nq-

Aixo tfig fhextpikiis ioybog (P') nod petatpinetar of dpéipn évipyeia

(Ektég and Beppotnra), S tilg ivrastmg (I) tol pedpatog mod nepvact

ané tov arodéktn,

2 P ot W
GvTniektpeyepTikn B B I (;é A @)
dvapn anodék I E of WA fV

Mupatnpobpe St povdda dvrnlextpeyeptinijs dvvdusme elvar w6 1 Volt
(1w, Onog xai yia v fiextpeyeptiks SOvapn yevviTprag.

"An6 iy EEicwon (2) mpoxintel dT1 1| dvinhektpeyepTikn dvvapun (E')
&"Oﬁémn Exppalel v deEMpun loygd (P') moo diver 6 dnodéktng yid kade 1
‘:\mPére fig Evtaoeng Tob pedpatog mob nepviet dnd tov drodéktn. Av m.y.
&vag frexrpoxivntipag Exet aveniextpeyeptiky dvvapn E = 100 V, tére
TG xG0e 1 Ampére Tfig &vracews Tob pedpatog ol mEpVAst dnd TOV Kivn-
Mpa, abtog diver deedipn pnyavikl ioxd Ton pé 100 W, dnhadn 100 W/A.,

51 KAeloté kukAwpa pé yevvaTpia Kai GnodéxTn

Z¢ Eva khetoté kokhopa (oy. 97) cvvdiovtar katd oeipd yevvirowa,
o0 Eyey NAsktpeyeptikn Sovapn E koi Eowtepikn dvtiotaon r, pié &wre-
Qe rrioraoy R wai Evag drnodéxme, Ty xovntipug mov £yel Gviniektpe-
TepTig dbvapn E' kai Eootepikn dvriotaon r'. To kikiopa Exet Sk dvri-
?Tuﬂ‘n Rop =R +r -+ 1 kel Swppéetar and pedpo dvtdaosog I. Tote
N YeWntpia dlver otd xxdope Ahextpik ioxd P = E - 1. "0 xuvntipog
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pic diver umyavoa) loyd P =E - L
Tavtoypova mive of Gheg Tig dvri-
oTGoELg TOD KUKAMIOTOC drantiooeTal
Geopcryra ol Exer loyd

Poepp = 12 Ron. ZOpoova pé ty dpyi
Tiic Sratnpioeng Tig EvEpyelug glval:

P=P’+Pﬂepu ﬁ
E-I=F .1+ Rn

Ao thv televtaia EEicwman Ppi-
oKkoUpE TOV EETIG yevid vdpo Tov xlet-
0ToT XUXADUATOS

YEVIKOG vOpog
KAELOTOD KUKAMPOTOG

*AnodékTng o€ TUAMO Ku-
kAopaTog. Metagd dvo onpeivv M
ki N évoc kukhdpatog (oy. 98) dmdp-
yel Evag amodéktng, m.y. KLvninpag,
nov Exer AvtnhektpeyepTiki] SUVAiN
E’ koi éowrepikn) dvtictaon r'. Me-
tafd tdv onupeiov M kol N dndpyet
taon U xoi 10 pedpa Eyer Evraon L
Tote 1 6Akn dvrictaon tof KUKAM-
potog elvat Roy, = R+ r. Zto tpijpa

=

/-
—

K

Zy. 97. Kielotd kikhopa pé anodéktn
(kivntipa K).

JE,E’UéV
E=F +1:-R, I ot A
chéQ
7/
E r’
W
‘ K

e e -

I
I }
I I
1 |
i
‘ " U
|
! .
i 1]

Ix. 98. "Anodéxing (K) of tufiua
KuKAOpOTOG.

MN 70D kukAGpatoc 16 pedpe Siver loyd P = U - L. “O kivntipag pig divet
unyaveer) loyd P = E' - 1 xai tavtoypove mdve otig avtiotdoelg tod Ku-

KAopatoc MN  dvartiooetar Beoudtyra mov Exer 1030 Pogpy = [E0 RGN
Topeove pé v apyf tiig Stetnpioewg Tig gvépyelag elvan :

P—PF 4Py #f U-I=FE.I+I}.R, &pa

arodéktng ot
TUPE KUKAOLOTOG

U=E’+I'RDA
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‘H tdon otoig mélove tob dmodiktn elvar :
Uaros = E' i i

Mopadeiypo. 16 tuijpe Kukiopetog mod deiyxver 10 oyfjpe 164 elvat
U =220V, E =150V, R=8Qxair’ =2 Q. To pebua Exet Evraon :

U—E (220—150)V
R e S

I = 7Y

H fextpuciy loygic mov Eodevetar givar :
P=U-1=220V-7A=150W
'H HNyevikf ioxdg mol pig diver 6 kwivntipog givol :
P=FE.I=15V.7A=1050 W
‘H Thon oTolc mOlovg Tod kivnTpa elver :
Umes=E +1-r =150V + (7 A-2Q) =164V

O cuvteheotiic anoddceng il ykutaotdocng eival :

_ @eéhpn loybe PisnsiE ol 58 Bi 150V i
N = Samavopevy loyoe P U-1 U 220V

0,68

“Qote 16 68 % i fhextpikiic logdog petatpémoviar o GPEMPN pun-
Xovikn oy xai ta 329 petatpémovtal of Beppomra mave of Gheg Tic
dVTlUTEiO‘SIC,‘.

NMPOBAHMATA

100. Téooepic avriotaoeig R, Ry, Ry kai x Exovv 16 1610 pijkog xai cuv-
8Eovro itol, Gote va oynpatiletar 6 poppogc ABIA, otov dmoio elvar
AB = R, BI' = R,, I'A = R, kai AA = X. Mid yevvitpia Statnpsl petagd
TBY kopupdy A xai I tob poppov otabepn drapopd Suvapikot Uy— Up=
=4V. Té pedpa otaver otiv kopupi A tol popfou xai gelyst dnd Tiv
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xopugf I'. Mé Eva fiektpopetpo H petpipe T Srapopd dvvapikod petall
v onpueiov B xai A, yopis Spog 16 8pyavo va drappéetar Ao pevpa. “Av
elvat R, = R, =10 Q xoi R = 20 Q, 16 Nhextpdpetpo deiyver pndév.
1) Ioon glvon 7| Gvtiotaon X ; 2) Né Bpebel i Shkh dvtictoon t00 GVOT-
patog TtV TECCapuV AVTLOTACEQV.

101. Ao yevvitpreg Ty xai Ty Eyouvv avrtiotouya fAexTpeyepTIKY 8O-
vapn E; = 1,2 V xai E, = 2V kai tcwtepiki Gvtiotaon r; = 0,5 Q Koi
I, — 0,1 Q. Of S00 YEVVITPLEG CLVBEOVTAL rapeAAnie koi 1 oynuatio-
eV ouoTolyie CUVAEETAL pé EEwtepikn avtiotaon R = 5 Q. IToon eivar
1| vtaon 1ol pedpatog nob Srappéer Ty dvriotaon R ;

102. "Eva xOxlopa Exel dvriotaon R =5 Q xai 0éhovpe va drappéetal
and pedpa mod vé Eyer péyiotn Evtaon 1= 38 A. Od Y pNOLLOTOLTGOVHE
GVLGTOLY 0 GUGCWPEVT@V, ToL O xabévag Exet HEA E = 2V xal EoTEpLKT
avtictaon r = 0,5 Q. Tlocovg cuacpevtég Y petaiopacte kai mdg 04 ToVg
GUVOECOUYE ;

103. Abo yevwntpieg Iy xai Iy suvSEovTul KaTd oelpd, Exovv v ibi
AAEKTPEYEPTLET sovaun E = 6V, dAL towtepikn Gviiotaon N Iy Exel
ry =2 Q,évd | Ty Exetry = 3 Q. To EEatepikd KOKAORA EYEL avtioTuon
R = 15 Q. 1) Mooy eivan 1 Evracn Tob pevpaTog Tol StappLeL 16 KUKAWHO
kol Toon elvar | dLagopd duvaprkod petutd T@v dvo morav Tiig cuotolyiag ;
2) Tloon mpénet va ival 7 Ewtepiki dvriotaon R, Hote 1 SLagopd duva-
pixod petekd 1@v molov Tig yevvitpiag Iy va eivar Tom pé pndev ;

104. “Ejoupe vV GLUGCOPEVTEG TOD & kabévag Exet NAEKTPEYEPTIKT B0-
vapn E kai éootepiki dvtictacn r. “Otav CUVOEGOVHE TOUG GUCCWPEVTEG
xatl oeLp, 10 pedpa Exer Eviaon I Evd, Btav 1o cuvdicovpe Taparinia,
6 pedpo Exet Eviaon I, ‘H ttotepixh Gviiotaon R elvar 1) 1o xai otig
dvo mepintooeig. 1) ITowd suvBiKn eival aropoit, y1é va glvar 1) Evaon
o pedpatog idta xai otig 500 nepinthoetg; 2) "Av eivat E=2V, r= 0,29,

v — 11 xai R = 0,2 Q, noon eivar ©} Evracn tob pebpotog of Kabepid ano
tig Tapundve TMEPLTTOCELS ;

105. Muid yevvitpla Exet frextpeyeptict) dovapn E = 220 V, E0GTEPLKT
Gvtiotaon r =2 Q kol cuvdéetat xot@ cetpd pé Evav kuvmtipae. “Otav 0
Kntipag d& otpégetat, f thon otodg moAoVG THS yevvitplag elvor Up =
— 170 V, &vd 6tav 6 KvnTipOg OTPEQETAL f tdon oTovg mOAoVG TG YEV-
viitprag elvar Uy = 200V. 1) ITéon elvar 7 ¢cotepik avtiotaon 1, 1 avin-
Aektpeyeptikf dovopun E xai 7 loydg P tob xivntipa ; 2) Moon elvar 1
am6doon Tig £YKATUOTACENS ;
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106. “Eva xhetotd wOklopo Grotereltol @ o) and yevvitplo mol Exet
Nhextpeyeptikn Sovapn E = 80V xai Lootepikm dvrictaon r =1 Q- B) ano
EEatepixn dvtiotaon R = 4 Q xai ) and xivntipa. “Otav 6 kivntipag 8¢
otpégetat, T pedpa Exet Evraon I; = 8 A, &vd, Stav & xivntiipag otpégeral,
6 pedpa Exet Evtaon I = 2 A. 1) Tloon elval 7 Ecotepikn dvtiotaon r,
i Gvinhektpeyeprikn Sdvapn E kai 1 loydg tob kivntipa ; 2) TT6on eival
| téon otolc mohovg tiig yevvitpiug kai otols Torovg ol KivnTipa ;

107. "Evog dvepiotipag Aettoupyel pé tdon U =220V, Exer Eowte-
Pk avticteon = 60 Q xui SrappteTar and pebpu éviacewg I = 2 A,
1) Toon elvat f| aviniextpeyeptikn dovapn E kai 0 loyds P* 1od dvep-
otpa ; 2) TToon ioyh diver 10 pedua oTov dvepiotipa kai moon and abtih
™My loyd yiveto Beppodtnra ;

108. “Evac xivntpog Aettovpyei pé taon U = 220V, Sappéetar dmo
pedpa dvtaceng I = 10 A xai Exet arddoon 90 7. Tloon eival 1 £0OTEPLKN
dvtioraon r', | viniextpeyeptikn 8ovapn E kai i ioyog P’ tol xivntiipa;

109. Mg yevvitpra Exet niektpeyeptin dovapn E = 180 V xai Ecw-
Tepixy avtiotaon r = 1 Q. To éEwtepikd KOUKAwpG arotereitol and dvo
khadoug A xai B. O xhadog A dmoteheitol ano pua avtictaon R =20 Q
xai 6 khadog B droteheital dmo Evav Kuvntipo Tol EXEl AVINASKTPEYEPTLKT
Sovapn E, towtepikh avtictaon r' = 2 Q xai Srappéetal ano pedpu £vd-
Sewg Iy = 20 A. 1) IToon eivar 1 Eviaon I 1o pedpaTog otdV KAado A xai
moon elvar 7 dragpopd duvapikod otolg nohovg Thg yevviTprag 3 2) IMoon
Elvar 1) gviniektpeyeprirt dovapn E kol ioyoc P* 1ol kivntipa 5 3) "Otay
6 Kivntipag divel Ty napanave o0 P, otpépetar pé ovyvomta v = 30
Hz, IToon elval f| porn M toi Levyoug, mob dnuiovpyel O KIvnTNPOG ;

110. Avo yevvirpieg Iy kai Ty Exovv v idia AAEKTPEYEPTLKT] SOvapun
E xai gootepikic avtiotaosig 1 = 1 Q xai ry = 2 Q. O1 yevvnTpleg ouvv-
Sovrar katd cepa xai 1 dEotepikn avriotaon sival X. Tloon mpémet va
elvar 1 gvtictaon x, Gote 1| Evépyela, mod divel oto EEOTEPLKO KUKAOPW 1)
Suotoiyia, vi eival 1 pEYLOTN ;
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52. Kivnon nAekTpoviou péca ot GpOYEVEC payvntiké nedio

“Evag e00bypappog dywyog dtappéetal dnd pelia gvthoeng [, fpioketal
péca of Gpoyeves payvnTikd medio mol | payvntued Enaywyt tov Exgl pétpo
Brai 6 dyoyog oynperifer yovia @ pé I
S1etBuvon tdv duvepkdv ypappdv. Tote
copgava pé vd vduo tod Laplace of Ka0e -
otolyel®deg Tpijpa Al ol dywyol avantio- T

oetal JAextpopayntie] dUvaun —F), 7 omola B ﬁ
gpappoletar ot péon tod £0OVYpoppOv
tpfuatog Al, elvar xdlern oT6 grinedo mol l
opiletar amd tov dymyd Kai dtevbuvon

6V SuVaLK@Y Ypappdv (0. 99), Exel pood E
nov kafopiletal dmd OV Kavove TOV TPdV Ty. 99. 'H fkexpopayvnruiki
Saytohov kai pérgo (F) mov Sivetor 4md dovapn F (9 = 90°).

iy EEloaon :

et 3
| vbpog toU Laplace F:Al-I-B-qu(p

"Av 6 aymyodg elvar k@Betog oTig Buvuumég ypoppés Tob poyvntikol ne-
siov (¢ = 90°), tote N fAskTpopayvnTikt dhvopn Exel T pHEYLoTY TLRT TG

Al o6 m, I cé A
BoéT, Foé N

| F=Al-1.B [

a. "HhexTpopayvnTikr divaun
navw o€ KIVOUHEVO HAEKTPOVIO.
“Eva frektpovio Kiveltol pé TAYOTNTA ®B AF
v péoa of OPOYEVES poyvnTiko medio
700 7 payvntiki Emayoyn Tov Exel é- .

tpo B. TO fhextpovio Kiveltul kafeta 1
atig Suvaptkég Ypappés TOD PHOyVNTL- - ~ >
xob mediov. Tto oyfjpa 100 ot duvapt- Val v

kég ypappés tob poyvntikod mediov
elvar kaPeteg o6 Eninedo Tob oyfpe-
1o¢ kai Exovv popd and micw Tpds Td Ty. 100. Eto Hhextpovio dvepyel
gumpoc. To kivobpevo fAekTpoOVIO io0- 1| Govapn F.

. extpovio
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Suvapel pé jlextoixd petua, ToO EYEL cuppatikn gopd avriBetn pé M popd
g kKivfioewng tol fHAexTpoviov. ¥ abtn Thv mepintoon péoa and Evav
dyoyo, mov Exel pijkog I mepviet MAEKTPIKG goptio q = e (xat’ amoAvTn
) koi 1 Evaon 1ol pedpatog, mob dtappéet aLTOV Tov dywyo elvar :

=1 § 1=% M
T6 frektpovio oti Srapketa tob ypovov t dratpéyer dudotnpa
I=v-t (2)
"Av torlharhaciéooupe katd péhn tig EELohoelg (1) xai (2), Ppiokovpe :
l-T=e-v 3)
Toppova pé to vopo toth Laplace nave o106 Oewpolpevo dymyo, ol Exet
ifkog 1, xai Stappéetar amd pedpa dvrdosag I, avamtiooeTal HAexToouay Y-
T dbvaun F nob Eyet pétpo F ioo pe:

e oé Cb, v of m/sec

E smebgh Bot T, FoiN

@
‘H bietlovon tiig Suvduamg—lge‘fvm x@bsn otig Sitevdivoeig v dvuopd-
OV v Kol E-, dnradh Ppioketar mave 610 frinedo tob oyfpatos. ‘H poed
g Suvduamg? rpoodiopiletar amd Tov EUTELPLKO KAVOVE TAV TPHY da-
YTOAmY. "ATH T4 TEPUTAVE CUVAYETUL TO (korovbo YEVIKO CUUTEPUCHLL. :
Iavo of £va fLektpovio (— e), mod Kivelta pé tayvtnte v péoa ¢f opo-
yevic payviTikd medio pé payvnrTiki tnayoyn B, avantbcostar 1he-

KTpopoyvitiki] d0vapn F, 1 onoia xat' aroélvry tph Exe pétpo :

ﬁ?\.extpop}uyvnrtxn Suv'aun R Rt )

of KLVOOHEVO TAEKTPOVLO
&mov @ elvat f yovie mob oynpetilet | Tpoyid tob fhextpoviov pé v Siet-
Buven v Suvapikdv ypappdv Tod mediov. "Av elvar o = 90°, 16 fAekTpo-
Vio xiveitar x@feta otic Suvapikés ypappés (EEio. 4).

Tapaderype. “Eva AeKTpoVIO KIVETTOL ué tayvnre v = 100 km/sec péoa
o€ dpoyevée payvnuikd medio, mod 1 poyvnTeh Enayoyn tov ExgL pEtpo
E =125 T. T6 fhextpovio xiveitar xabeta otig duvapikéc ypappég tol
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peyvnrikod mediov ket toTe dvartoooetol Tove otd NAEKTpOVIO HAEKTPO-
poyvnTikn dbvopn mod Exel pETPO &

Hl i B b 10-2iCh 2108 mfsec 1,25'T

xadl F =210 N

8. "H kivnon Tol AHAekTpoviou péoa ot époyevég payvnTiKO Ne-
Sio. “Eva fAekTpOVLO, KLvobpevo pé Ty OTNTU 1) ;mawu puéoa oé ouoysveg
payvnrixd medio, o Exel poyvnTikY Emayoyn B “Av n TOOTINTU v 10

Ahextpoviov lvar mapdiinin pé i poyvnTikt Emayoyi B 108 nediov, to1E
16 fhextpovio dEv dvartdooeTal ArexTpopayvnTLkh Sovapn (yrati elvar
=00 ¢ = 180° dpa np ¢ = 0).

ITol0 Evdragpépovoa slval i Tepimtmon mov 1| TayLINTe v t0b fAEKTpO-
viov elvar xdfery ot payvnTIKN Eraywyn B tob mediov (¢ = 90%). Tore,
poAig 6 Mhektpovio prel péca ot6 payvn ko tedio, Guécng avonTOCoETUL

—

téve GTO HAEKTPOVIO 7] fAexTpopayvyTi) dbvaun F, mov &yeL pérpo :

B=exveB (N

‘H taydinte ?uévat navtote Tave otd éminedo IT, mod elvar xabeto
otig Suvapikég ypappés toi nediov, Emopévog elvol k@beto kal ot poyvy-
TIKT Sy B (oy. 101). Topeave pé to vopo tod Laplace | NAEKTPOpO-

yvnrikh dovapn Foelvat mavtote Kabetn
o6 Eninedo mol Opifouy ol Srevbivoetg TV

upuywu; nebio

il
I

AVUCRATOV B xai v, “Apa 1] dOvapun F Bpi-
oketal mavToTE mave oto Eminedo TT xal A/
shvat miwors ndlern otd dvooua Tis Tayi- 7
™mTas u AbTR Gpeg elvar 7 drapaitn 0
cuvdikn yud AV Opali kukAkf kivion

OAkod onueiov. “Qote | MACKTpOHOYVN-

E4

— -

Tk SOvapun F gvepyel mave 010 NAEKTPO-
V10 ¢ xevrooudhos dtvaun xai dvaykdler To
fhexTpovio va Stayphyel péon oTO payvi-
k6 nedio P wvrdua] Tooyd PE GKTIVE I 3y 101, "H §Gvapn F Evepyel
“Emopévag loyvel i é&iowon : g Kevipopolog dovapn.

—
w
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F=— (®)

Smov m elvar 7y paka tob frextpoviov. 'EEtodvovtag ta Seltepo péhn tév
Eiohoenv (7) kai (8) Eyovps :

J m ot kgr, v of m/sec

m - p2 m-v . :
. =e-v-B dpa e ecs’:Cb,BcaT ©)
r c¢ m
ZoviBwg 7 EEiowon (9) ypagetar Etot :
dxtiva kukMkiig v
= ; X e (10)
TpoyLlc NAekTpoviov (¢/m) - B

bmov 16 mniiko e/m Svopdletat eidud gogrio ol HAekTpoviov Kai pe-
TPiétar of Cb/kgr.
Amé 14 mupomdve cuviyovral ta EEfig cupmephopata :

I. "Orav ¥va fiextpovio kiveitar pé taydrre v péoa of Opoyevig pa-
rvnuikd nedio, kaeta otic Suvapikic ypappéc tod nediov, toéte | fhe-
KTpopayynTuch dvapn mod Gvantdcoetal nave ot fhextpovio Evepyel
@G orafepi kevrpopdlog dovapn kai 1o frextpdvie Sraypager péoa 16
nedio KUKMKTR TpoyLd.

II. ‘H axtiva (r) tiig xukhikilg tpoyrdg elvar dvadloyn pé tiv tayvmra
(v) 7ob frekTpoviov kai dviioTpdemg dvakoyn pé 16 £idiké goprio (e/m)
tob fhektpoviov koi T payvukn énayoyn (B) tob payvnukoed nediov.
III. Kata thv xvkhuel] kivion tod flektpoviov péca otd payviukd
nedio 16 pétpo tiig taydrnrag (v) Tob Nhextpoviov Sotnpsitar orabepd
xai Emopévorg 1 kivymikn Evépyeia tob flextpoviov 8& perofarieran.

Mopaderypa. "Eva Arektpévio mov Kivelital pé taydtnre v = 6 - 10
kmfsec uraiver péoe of dpoyeveg puyvnTiko medio kdbeto otig duvapikég
YPuppéc tob mediov. "H payvnuuch énayeyl tol payvnrikoli mediov elvat

= 15.10-9 T. T6 frextpovio Exet pale m = 9 - 1073 kgr kai émopévag
0 &idiko goptio tod Hrextpoviov elvar e/m = 1,7 - 10" Cb/kgr. To Mhe-
'fTPC')vzo Slaypagel péce oTé poyVNTIKO mEdio KukAKY Tpoyid, mod Exel
UkTivg, »
v 6 - 107 m/sec
"={m-B 1,710t Cb/kgr - 1510 T

i r=23"n

= 0,023 m
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y. Twviaxn tayuTnTa Kai nepiodo¢ TAG KUKNKAC KIVAOEWG TOU
AAexTpoviou. Méoa o160 payvnukd nedio o fihexTpovio Ektehel opar]
worhin) xbman pé oraleor) yaovaxy TaxvTNTa © xai meolodo T xoi toydovv
ol tElomoELg !

o=0our xoi o=2x/T

*Ano v EEiowon © = o/r kai tv éEiowon (10) Bpickouvpe :

2n

T= (em) L

e
= — B 1 it
® = (11) lipa

Ol &wohoeg (11) xal (12) Quvep®@voy 8t !

‘H yoviakf] texdtnre (0) xai 1| nepiodog (T) tfig kukhKiig KIVI|OEQG
10b fhextpoviov pica 616 OpOYEVEG payVITIKO nedio slven GvebapTnTeg
ané v axtive (r) Tig TpoyLEg Kai and Ty rayitnta (v) Tod fhextpo-
viov.

5. Kivnon @opTIOHEVOU owpaTidiou péoa o SHOYEVES payvnTiko
nedio. Oi tepandve svlhoytopol yid Ty Kivion filekTpoviov péoa ot dpo-
YEVEG PLOYVTLKO nedio ioyvouv 8yt povo Y16 10 AAEKTPOVIO, aAAG yud wale
cwuaridio mov Eyet HAexTouxd gootio q kol xveltor pé mxbmm_g xaleta
otig duvopikég ypoppés Tob redilov. TO copatidio Eyel pato m Kai émopé-
vo¢ T6 gidud qogtio Tov givor q/m. “Etot ol E510h0E1g 7oV PpTKUpE TLPU-
néve Yii 10 NAEKTPOVIO ioyvouy Y1 kabe QOPTLOREVO coputiolo (MhexTpo-
V10, TPOTOVIO, SEVTEPOVIO .0 pé Ty EEffG yevikoTepn popyn :

ﬁksmpouuyvnnxﬁ dovapun | E=q-v-B : (13)
v

dxtive kukAukfic TpoyLd [rire= 0 14

fig Tpoyrlg | " @m B (14

yoviaxh TaydmTe | @=(qm)-B | 15

‘H kivnon £vOg QOPTIGHEVOV copatidiov péow of OROYEVES poyvnTKd
nedio EYEL pEYAAN Epappoyn oThV Tupnviki Puoiki, yroti 4nd 1é oToyele
i KukMKfg KIVAOEOS npocdropifovpe Td YOPUKTTPLOTIKG peyEbn m, g, v
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tvoe copotidiov. "Eniong Exet peyhn &pappoyn ool xvxlixods émita-
FovTéc, nué tovg dmoiovg Snuovpyodue PApate yid va BopPapdilovpe tode
dtopkoie mupivec.

53. MpotAeuon TOV payvnTiK@V NESiwV

“Ortav Evac dywyos (eD00ypappog i kukiikdc) Stuppéetal and NAEKTPIKO
Pedpa, toHTE YOpO GO TOV dyeyd SMpovpyEiTal MAVTOTE uayynTixd medio.
AdTo 16 puivopevo elvat yevikd kai Emopéveg propolpe vé BLuTVTOOOVNE
T0 EEfic yevikO GUPTEPUOHE

"Ola 16 payvnka rnedio opciloviar of MhexTpukd pebpata, dnhadi
of xivodpeve Mhisktpikd @optic.

a. IToiyeivdn payvnTikda dinoha péoa otd Gropo. "Eva KukAlkd
PEbp. Grotelel payynTind dimodo mob Exel payviytie pom, dnwg xai Evag
Eﬁeﬁypau,mg payviping. To dvuopa I\E* fig puyvnuikiic ponfig elvan kdbero

o16 éninedo 1o kOkhov 016 KEVIpPO TOL

NS A (oy. 102). Z16 dropo Udpoydvou W mept-

™M popt ol MAeKTpOViaL YOp® Amd TOV 0~
piiva icoduvapel pé KukMko pelipe kol
Eropévog dnpovpyel Eva otoryetddes ua-
ywnTixd dimodo TOV EYEL OPLOREVT payvn-

TX. 102, Mayvnrcy porl pawvi™  ricqy port]. Méou of kaBe Gropo td fe-
Kui KukAlkoD pedpatos.

sCmx !

xTpoOvIL Sraypagouy kAelotég TpoyLég Y-
P® dmd toV mupivo. Adty 1 kivnon dnutovpyel péoa otd GTOpo oTot-
Xeuddy uayyyrixd dimoda. "QoTE

‘H neprpopd T@v fhektpovioy yopo and tov nopijva tod dtopov dnpiovp-
Vel péoa ot6 Gropo CTOLXEL®DT PaYVIITIKG dinoha.

‘H payviuki pori £vég dtopov givar 1 cuvigTapEv) TOV PayvNTIKOYV
pondv mob GvTicTorody otig Kivijoalg Tdv flektpoviov Tov péca oto
Gtopo.

6. ‘H €popdvion payvnTik@V noAwy. Z¢ Eva coinvoeldés, mol diap-
PEeTaL dmod pelja, kabe oneipa 1oV amotelel Eva poyvnTikod dimoio, mol Exet
6Plcu:évq payvnTikh porn, k&betn ot grimedo Tfic oneipug. "H 6Aikn po-
TVt pon M* 10D cwAnvoeidols £lval 7] ovroTauéyy TOV PAyVNTIKGOV
POV Bhwv TdV omelpdv Tov. TOTE 10 COANVOEISEG CUNTEPLOEPETAL oav
Et’eﬁ‘!puupog payvitne. H Eppavion fdgeov kai vdrov payvniikod moAov
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elvat cvvéneia Tod paymrirod mediov nob Snprovpyeital &rd o cOATVOELSEG.
“Onag 616 cwAnvoeldés, E101 kol ot Evav eDBOYpappo payviTn Td gmi-
neda TV CTOLYELOEBY payVRTIKOV Surorav elvar mapdiinla petald Tovg

xai xdfera oTov KoTh pifkog EEova Tob payviTy. “H paywui pomi M*
Tod payvitn elvar 1 gumatapéyy TOV HOYVNTIKOV pondV oy dvtiatolyolbv
oT6 OTOLYELOdN POyVNTIKG Simoha tdV Gtopov. “Etot xai otov e080Ypapno
poyvity Epeaviovron Bdpetoc xal véTiog payvnTikeg molog oy CUVETELD
tof payvirikod mediot. “Qo1eE :

‘H pohavion 500 ErepOvopoy payvukdv nolov sval cuvéincwa Evog
suvictapévon payvitikoed nediov.

Té Eve xoppdrt oidfpov, mpiv ard ) peyviTion tov, of GTOLYEIDIELS
payvirikés pomés Exouv dragpopeg devBhvoeLg (oyx. 1030) "Otav adtog O
oibnpoc tomoBetnBel péoa oé dpOYEVEG HayVNTIKO nedio, TOTe MOAMEG Gmd
tic groiyet@delg payvnTikég pomés maipvouy i Siebfovon kai i popd i
payvnTikfic énuywyﬁg—ﬁ to® sEatepikod payvnTikod nediov. *E1ot TpoKOTTEL
Pl CUVIGTOREVT poyvn e pomn M* ki & cidnpog yivetal payviTms. “Otav
f payvnkn érayeyn B tob gEotepikod poyvnuikod nediov amoxthoel pd
dpropévn Tipf, ToTE dleg ol oToLLEIHBELG pOyVNTIKEG pomég yivovial tapdh-
Anheg kai f| payviTion J = M*/V 100 cudfpov droktd T péyLoTn TR TS
(nayvijrean xdgov).

g oD
ST T
SRt 64 #X
D I H-H O

Ty. 103. Ta otoxeiddn payviTike dimoha mpiv dmd h payvimion (o) xal petd
oy payvirnion (B).

o oo R
G e ||T
A ST
A R K

0
(T
0
0
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Y- MayvnTikéc ididtnTeg Tig UANG. "And 14 tapantveo KatoAnyovpe
GT6 axolovlo YEVIKO CUUTEPACHO.

Oi poyvnukég ihotnreg tijg UAng o¢eilovrar atd etoryeiddn payvy-
TG Sinola mod dnurovpyel 1 kivnon tdv fhektpoviov yipo dré tolg
nupfiveg tdv Gtopwv.

‘H payvnuikt ponfy &vég dtopov (i popiov) elvar 1 ovvictapévn v
Huyvnuik@v por@v ol avrigtolyolv otig Kivnoelg TOv niextpoviav tobd
Gtopoy. Adti) | ovviotapévy EEapritarl and mf ovpuerola Tob dtdpov Koi
Un6 16 oyeTIKO moosavaroiioud TV NAEKTPOVIKGOY Tpoytdy. “Ola td Dhikd,
é‘ﬂég amd T GLdnpopoyvnTikd, dtav Ppiokoviar Ebw dno puyvntikod nedio,
Oéy mapovardlovy payvijTion, ylati of GTOLYELMOELS LOYVITIKES POTEG EYOLV
Wyaio npocavutoMapod.

“Otav £va oLdnpopayvnTiko DAKO, 1.y Eve Koppdtt o1éfpov, fpicketat
#w dng payvyTixd medlo, TOTE pEcE OTO cidnpo adrduara oynpetifovral
Wikpookomikic meotoyds (mepoyés Weiss) mob kabepd Exer payvitia) gom).
Méoq o¢ uié tétota meproy tmépyovy kutd péco Spo 1012 dtopa oidnpov.
Lo Koppdrt adto ol o1éfpov of payvnTikeg pomEs THV 31agopov TEpLoy BV
00 Eyouvv TURATO TPOCAVETOAOHO Kai YU a1 & oidnpog d&v TapovoLalet
Heyvition. “Av Speg & oidnpog tomoBetn0eT puéoa of EfwTegund payvyixd
7edio, 1O1e ol meploytg Weiss otpépovTut £1o1, Gote ol puyvnTiKEG POTES
ToUG vi Eyouv THY Idta Sievfuvon kol gopd pé T payvnuki énayoyh B
b EEmtepicol payvnrikod nediov (oy. 104). “Qo1e -

! L "Oda ta bhiké (#xt6g and 6 cdnpopayvnTikd), dtav fpickovrar ESw
| andé payvnpuké medio, dév napovaralovy payvitien.

% II. £t cubnpopoyvirikd OMKd uﬁr‘i)uam' aynpratifovrar pKpoTATEG
| meproyéc, mov kabeprd Exst payviTIK pomi.

Zx. 104. Of neproyéc Weiss xai & mpooavatohonds toug pé v Emidpaon
tEwtepikob payvnrikoD mediov.
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54. "Opyava NAEKTPIKOV HETPHOEWV

T tic RhexTpikég HeTpNOELg ypNOLIHOTOODNE Sapopa Spyave. Ttd Ent-
GTNROVIKG EpYUCTAPLE YL HETPHOELG PE PEYAAT akpifelo ypnoiponotobue
AexToootatixd doyava, oL N AeLtovpyio tovg Puciletar otig duvipelg Tov
aventocoovtal péoa otd fhextpird nedic. Iepltocdtepo cuvnOiopévae elvat
1d Oepuuixd xoi Td HAextgopayytied dpyara.

a. Oeppikd dpyava. i Oepuixd Goyava 16 pebpa Stappéet Eva oOppo
w0l ouvdéetar pé Ehatiplo (oy. 105). To obppa Beppaivetut kol Empmxd-
vetar. Abt fi Empfxoven tpokarel oTpogn pidg
tpoyahiog, ol mave tng elval oTepEmpivog o del-
kg tob dpydvov. ‘H 0éppavon ol aVppatog kol
gmopévog | Empikuvon) tov eivar dvegdpinTn
amd T @opd ol pedpoTos Kai Y1 autd Ta deppikd
Bpyava 6 ypnoiponotobue ord cvveyr Koi otd
évaidacodueva pedpote. Ta Osppxa Spyavae Td
ypnolponolobue Og dumepducToa, Y1 T PETPNON
tig &vtdoeng ol pedpatog xai dg Polrdueroa, gy 105. Oepuixd Spyavo.
yia ) pétpnon tiic ThoEwe.

8. "HAekTpopayvnTikd dpyava. ‘H Aertovpyie 1@V HAEXTOOUOYVITL
x@w Gpydvow Baciletal otic payvnrikés 1810TTEG rob Exet Eva kikhopa, Stav
Stappéetar Gnd pedpa. ITic mpukTikés EQUPHOYES xpNOLponOLoTpE Td dP-
yava pé pakard cidnoo, mov | ettovpyie T0Vg otpitetat oty £ETg apyn -
Y16 Eowtepikd Evog mnviov elval otepeopivo Eva koppdtt A peiokod ot
dipouv (oy. 106). “Eva drlo xoppdtt
B poloxob cidnpov pmopel vi otpé- Mnvio
@eTai YOpm dnd tov dEova ol Tnviov
kol cvykpotiétol of Opiopévn Béom pé
Eva Ehathpro. £ adty i Béon 1d 8Vo
koppdtie A kai B aidipov Ppiowo-
vror 16 Eva drévavtt oto dAko. “Otav
ard 16 mnvio mepvdet pedpa, 16 500
xoppdtia cidipov payvnriCovrar pé
té1010 TpoMO, Bote of Vo Popelol mo-
not kai ol 0o votiol mokot va eivat
6 Bvag dmévavit otov @Alo kai ToTE
6 0o abTé Koppdtie o1dnpov anw-
Qobvtar. Mé 16 xoppdtt B covdéetar & Iy. 106. “Opyavo pé paraxd oisnpo-
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Beixtng tob dpyavov. “Av avriotpugel f| popd Tod pedpatog, ToTE dvrtioTpé-
9oVl kol of 800 TOAOL oTé 800 KoppdTia o1dnpov, GALE Kai wdAl 16 dbo
Koppatia o1dnpov anedodvrar. "Etol ¢ Spyava aUTE propolv va ¥ pnoLro-
Tonfodv ot ovreyr) kui otd dvallacadueva pELLATA.

Y. "ApunepdpeTpa kai BoATOpETPA. "Ene1dn) vd dumepduetpa praivouy
?Té KOKLOPO KOTE GELPG, YU abTO Exovv modd wuxpr] éowteowxt] dvtioTao,
Oote vi 1 rpokahoiy aicOnti petafolrn oty gvtaon Tol peduatog mob
Suppier 16 KOKAOPG. Avtifeta, Eneldn Td fodrduetpa cvvdtovtal pé dbo
OMueio, tof kukAGpatog Kai mpokaiodv Etor Saxhadwon tod pedpaTog,
T whto Eyovv modd peydin éowreoun] avrioraoy, OOGTE Va TEPVAEL pECT
U6 1o Spyavo Eva mokl dobevég pedpa. T dumepopeTpu Kai td Boitopetpe
Elvay Oeppikd ) NAEKTpOpOyVNTIKG Opy@ava.

T Gurepopetpa kai 1 Poiropetpa ovvibag elvar Spyava UE aTpEQs-
uevo mhaloto. ~Amoterotvtul drd Eva pévipo me-
cahoetdy payvitn kol drd Eve kivntd mhaicto
nob Stappéetal Gno 10 pebpa (o). 107). “Otuv 10
mhaiolo Slappéetar amd 16 pedpu, TOTE MAVE 01O
mhoicto dvartiooeton Eva Celyog duvapewv mol
teivel vi oTpéyel 10 mhaiclo Etal, Gote ol omnel-
peg Tou vi yivouv k@leteg otig SUVOHLKEG YPOp-
e pég :roﬁ puyvnﬂ'k'oﬁ ’msﬁiour (UJE- 108).”1“6 ﬂl’uimo

L5 HE KIVI-  gTpEQETUL KOUTG [Lld ywvid, OOTOL 1| pOTN tod

& hidio. Lebyoug v looppomnBel dmd T pomfi mO0 ave-
nrOGoETHL OTO EhaTiplo pé 16 Omoio ouVALETAL
76 mAuiclo.

TToALé cOyypove Gpmepdpetpa xai Boktope-
Tpa EYouv HECU TOVG kathAnieg Pondntikég avti-
T o"nicrm’g K"Cll'. i’:wlrﬁla()é':ouv TEPLOCOTEPES KAipa-

Ktﬁ;roetaf pr;::’:.) i p.s,:‘rp'qcrstg'. ¢ ,

“Eva moAb &vdlagépoy Spyavo elvat 7 mold-
HET0o, ué 16 drolo propodpe v& petplpe Eviaon pedpatog, Tdon, dvtiotaon
*ai yopntkomra.

5 3. 'HAexTpoduvapbpeTpo. T6 ilextpodrapiuergo dmoteleitar dmd

O mnvia I0, kai I, (ox. 109).T6 nnvio IT, propet va otpigetal péoa oo

Hayvntiks medio mov Smuiovpyel 16 dxivnro wnvio IT. “H dettovpyia 1ol
PYavoy Bacifetar otig duvapelg mod dvamtboooviar petatd §bo mupdh-
My PEVPATOV.
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T'té vé petpiipe iy Hlextoux] loxy
o0 Katavel@vetul, ypnotporotobpe =
76 Parduerpo, mob eivat Evo koTdAA- Ny
Ao TAekTpoduvapduetpo. a va pe-
TpapEe Ty Hhextorar] évépysta OV KaTU-
voldvetal, gpnoiporotobpe £ldikolg
uetontés fvépyeras. “Yndpyouvv Siapo-

por Tomot Tétotwv peTpnTdv. Of fjie- o

wrpodvvauurol pergrréc slvar Gpyava 1

avaroye pé 16 NAEKTPOSUVEROPETPU. Ty. 109. "HhektpoduvapOpetpo.
NMPOBAHMATA

111. “Eva AAsKTpOVIO KLVODPEVO HE taydmre v = 10° m/sec praivet
péoa of payvnuikd medio mod Exet poyviTikh érayoyn B = 0,05 T. IToon
SOvopn &vepyel Tave oTd TAEKTPOVLO, bTav 7 S1evfuvon Tiig TuyHTNTAG TOL
o) elvar mapdhinin pé tig Suvepikis ypappéc ; B) oxnpariler yovia 30°
pé tic duvapikés ypuppés 1ob payvnTikod nediov : |e| = 1,6 - 107 Cb.

112. “Eva RAEKTPOVLO KIVODUEVO HE taygotnTe v = 10° m/sec praivel pécd
ot OpoyeEvEg puyviTiko nedio, mob Exel payvnTied dnayoyn B=2,8-10"8T.
“H 1e00uvon tiic taydtag v eivar kabetn otic Suvaptkés Ypospeg Tob e
diov. NG Ppedei 7 axtiva r tig kukhkijg TpoyLis ot fhextpoviov Kai i
nepiodog TG KIVIoEDG TOL. M, = 9. 10-% kgr. |e| = 1,6 - 10::12Cb.

113. “Eva fhextpovio kiveitar pEce of OMOYEVEG POYVITIKO nedio
rob Exel puyvntikn Erayoyn B=35- 10-3 T kai Staypdoel KukAKT Tpoxtd
pé dxtive r = 7,5 cm. Tloon elvar 1 tayoTnTa v ol hextpoviov ;
le] = 1,6 - 107 Cb. m. = 9 - 10-* ker.

114. “Eva fAextpévio kiveitar péca of OPOYEVES payvnTikd medio pE
raxvtnte v = 10%km/sec xai S0y paoEt KUKALKT TPOYLA PE dKTiva T = 1cm.
1) Méon elvar i payvntikn érayoyn B tob nediov ; 2) Ioon elvar 7 ov-
gvotnta v tfig Kivioews tod fAgkTpoviov ;

115. “Eva HAEKTPOVIO KIVODPEVO pé TOXDTNTE U praiver péoa oé dpo-
yevée payvnTikd nedio. “H dievbuveon tiig TaoTnTeg v elval kG0eTn ot died-

_ Buvon tiig peyvnuikfic Enaywyig B 1od nediov. Na Ppeletl f) otpogopp G
t0d MAexTpoviov.

116. “Eva mpotovio ( +e) 1@v kooptkdy dktivoy gravet xovtd otV
tmobvera tiic I'fig pé toxdrnta mov Exer pétpo v = 107 m/sec xai 7
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ﬁltizﬁuvcﬁ mg eivor kabetn otig duveptkég ypoppés tol yNnivov payvi-
kol medion. “H payvntikf émayoyi od yiivon payvnukoed mediov elvar
P=1,3 -10=% T. 1) Na& ppelet | fAiextpopoyvnrik dovapn F mod
Wentisoetal move o160 npotévio. 2) "H pdafa tol mpotoviov elvor
My =1,6.10-% kgr. NG Bpebei 7 d0Ovapn Pupvintag Fpep mo0 dvantio-
%81 gy ot npwtovio kol va Ppefei 6 Aoyog FfFpy,. g = 10 m/sed®.
le| = 1,6. 10- Cb.

7. “Eva Betiké i6v, mov Exet goptio q = -+ €, Kiveltat pé tayitnta
Y Kal kivnuikn vépyeta Tom pé Egy — 1,92 - 10717 Joule. Té iov praiver péoa
o= Opoyevic payvnTikd medio, dmov wiveitar mive of KukAKh Tpoyud pé
Ktive r — 20 em. "H payvnTikn dmayoyn tol payvnriked mediov elvar
= 3,78 - 102 T. N& Ppefei | pefe m 1ob idvrog. |e| == 1,6 - 107 Cb,

: 118. "Eva aumepopetpo Exel fomtepikty avriotacn R, IMupdrinie pé
iy ™V dvtioteon ovvdiovpe pia dvricreon R (Ponfnuxh aviictaon).
Hé"‘l npémel va eivan 1 Pon0nTikn dvricteon Ry dote 16 pedpa, wov Oa
R?p""’-gl Thpu and 1My dviictuon R, tob dpyavou, vi Exet Evruon I, Ton pé
T(,) I/n Mg évidoeng I tob pedpatog mob 0d wepvoboe and 10 dpyuvo ywpig
1.1] BOTlOTI’rmﬁ avtiotaon ; 2) "Av elvar Ry = 950 Q xain = 20, noo gival
?6 ;ﬂen'rucﬁ avtictaon Ry ; “"Av elvar I = 60 A, 1l Evdei&n 0a deiyvet TTE
HTepopetpo ;

18, "Evg Bortopetpo Exel Eowtepikn Gvtiotaon R, kol deiyver taon
GT‘" Karg cELpA pé adth THY dvtiotaon R, ovvdtoupe pia Bm]()qn}'ﬁ avti-
%on Ry = 9 Ry. ‘H nthon tdoeng tavo otiv aviictaon Reeivor Ug.
T&Gn")(fn glvar 1| taon Up o€ ouvaptnon pé U:]V T Kuin({c?n z.;ivut 1'1’{)}41(1']
MU nov Epuppoletor otic Grpeg 1ol CLGTHRUTOG TOV HLO UVTICTUGEWLV

2) 'A

vV 1o1e 16 Portopetpo deiyver taon Uy = 6,5 V, moon eivor i taon U;

;"l’ 10, Aentiy Séoun fhextpovioy
®Ypdger wukhikh tpoyIG pECE OF
payvntko medio.
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*Eminedol Kai opalpIKoi KODPEPTES

55. ITpogn £éninedou kadpéaTn

"H gotewvi) Grtiva AO (oy. 111)
REQTEL TV OTOV xafpéptn kal diver
Gvak eV TV axTive OB. Tote 7 yo-
vie AOB glvar Ton pé 21 (yrazi gival

— ). @ewpobpe Evuy dova nol &i-
vau kadetog 616 Eminedo TPOCTTHOENS [

. o . 7 e
ot onueio O. AlTnpoVIEg ctabepn Ks Sele
iy mpoominTovcd dKTive AQ otpé- f 2

K

@ovpe TOV kKuOpEeTn kuth yovia @ -
po Ao TOV dEove Tob THPUNE. Tote R
avaxhopevn axtiva oTpéetil Kol
) yovie BOB’ mol elval :

Zy. L11. Zrpoen grinedov KaOpieT:

BOB — AOB' — AOB  #§ BOB =2 +¢)—2n
xai BOB =29

“Qaote, Otov 0 Kubpteng GTPEPETOL KOUTA yovia @, 1) avaxiauen) dutv
oTpépeTaL 1atd duphdata yevia (29)- Abti TV 8rotnre tod gninedov K¢
OpépTn TV goapuotovpe, yLo va LETPILLE TOAD JUKPES yovieg.

a. Métpnon moAU pikpAg ywviag. Mokrég gopég elvar dmepaitTo vl
HETPTCOUE pid ok pikpi yovie Ty ™ yovia otpéyeng Evog o'i)ppt,tfoG
ot Eva Luyd otpéyewng. Tote gouppolovpe T £ERg pédodo ( péfodog Po8
gendorf) : T6 xvnT6 SUCTNHE ¥ (oy. 112)otpégetar yopo amo Tov igov!
xy. ITave 616 Kivnto choTnpe pappotetat Evag pikpog Eminedog 1((1E)pé;tp1ﬂG
K xai gumpdg mo adtov ot drootaot & Tomofeteito Evag KOVOVUG Buﬁﬂ‘f'
Aoynuévoc. Tlave otév kadpéptn nEQTEL Jud AEMTH SEOUN QOTELVOV K
Vo ol TROEPYETOL A6 pid ToAD wteiviy oytopf. H avoxhopev séob!

qﬁn&?onotﬁ@nks gnéro Ivor?roo‘ro S(na?&sui?l(r’]qﬂo)\lru{r']q i
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oynpatilel Tave ooV Kavove 1O Tpay.

potikd eldoro I tiig poteviic oyt-

opfic. ‘H dxtivo BT givaixdbetn otov

o @P g kavove. “Otav 10 xivnto  choTnuo

‘ otpagel Katd pid Todd pikpn yovia @,

| Gvaxhodpevn dxtive aTpépetal Ketd

yovie 2¢ xoi 16 eidwlo Tfig pwTELviig

oyronfic oynpatietar tope ot Béon

A mévo ooV Kavove. Ao 16 oyn-

patilopevo oploydvio tpiyovo Eyov-
HE TOTE TN OYEoN:

A

S(qu) :’.—Fl-‘—‘:

D’el (=]

¥ i  katd wpooEyyion
%112, Mérpnon uikpitc mepiotpopiic.
o
= —— rad
By

\“_““ | yoviae 2¢ elvat Tokd pukph kal Gvti yié v égumtopévn maipvovue

T 1 ’ ) ’ > 3 I3 =S
" Yovig petpnuévn of dxtivia. "Etot, Gv .y, glvaia = 4 mmxai 6 = | m,
6 A : ; :

€ 16 GUGTNILE CTPAPTKE KUTA YOVIK

4
? = 2000

rad = 0,002 rad i =T

3, ‘OnTikd nedio eéninedou kadpé@Tn

“Otay 16 pdrt pag Ppioketar of opiopivn Béom, dvopdbovpe darixd
Tedin top kuOpépTn TV mEpLoyT ToD Opov oL UTopEd ano Avakioon vd
2 el 16 patt pog pé Tov kabpéet. "Ag Oewproovpe Eva poTelvo onpeio A
ol 13)xai pa dxtive AB mod né@Ter mave o10v kufpégtn. ‘H avakidpevn
Q'Fﬂ\'u BM praivel 616 patt pag xai EtoL PAETOVHE 16 onpeio A. "Av dmo-

“Soupe §t1 16 @dg axorovBotoe Ty avrictpoen mopeia, ToTE i MB 0a
"V nposnitovsa kai i BA 06 frav avakidpevn kai 0@ garvotay ot TPOEP-
xfml 4n 16 onpeio M’ mob elvat 10 EId®A0 TOD patiob. "Qote 1) wpoéxtao
g Goyiniic mpoominrovoas dxrivas AB mepvae amo 16 onpefo M’ Kabe
Oty AvakA@pevn GKTive, TOL PIaivEL oTO POTL pog, Gviiotolyel o uid
Jteocm«i-:owa dxtiva, 1) dmola avvavta oy xallpépry xal 1) mooéxtacy g
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mepvder and td eldwio M
To0 pariod. Abtég pag ol
nooTinToVeEg AKTiVEG pro-
pov vé mpoépyovTal povo
awo gwreive onpeie mod
Bpiokovior péoa orify me-
proyif, 1 omola E&xet dpia
wijy Empdveia Tob xalpépry
xal Tify émupdveta mwov dia-
yodper pud evlela, 7 dmola
&yet apyrj 76 onueio M’ xal
wnwwoduevy épdnreral wdyro- Zy. 113, 'Onnxd nedio ninedov kabpéotn.

TE OTHY TEPLpépELa TOD xa-
Opépry (10 ypappookioopévo tufjpa oto oxfjpa). Kabe GAlo pwtevo on-
peio, mob Ppioketor o dnd adty v meployn, dév vd fAémer 16 paTL pog.
Eivar pavepod 611 16 dntikd nedio £vog émimedov xubpéotn EEaptdtor amd
76 oyijua kol Tic dastdoeis Tot xabpépry kabhg wai and 1) Oéor T00 pwariod
oyeTikd pé tov kabpéetn. "Otav 16 patt nAncidler npog tov kubpégn, 16
dnrikd medio yivetar peyardtepo. "QoTe :
Té6 éntkd nedio tod Emunidov kabpigrn elvar pid meproyf tob ydpov,
1] 6noia npocdropiletan and 6 oyfipa tod kabpégrn, tic Swetdoerg Tov
kai T 0fen 10D potiod oyenikd pé tév kabpégrn.

57. 'OnTikd nedio o@aipikolt Kadpe@Tn

T6 pdrte pog M Ppioketan
Eumpog and Evav xoito cpalpxd
xalpéptn kol o& amoctacm pi-
Kpotepn and thv Eotiaxn Amo-
otoot tob kabpéprn(oy. 114).
Tote 16 eidoro M’ 10U patiol
pag elvat pavtostikd. Mid dxti-
vo. AB, mo0 mpoépyetol Grod to
onpeio A, dvaklitol nave cTov
xkofpéptn kol 7 dvekiopevn
axtive BM praivel 616 pati pog.
“Onwg otov éninedo kabBpéon,
#ro1 kol oTév kofho ocpaipikd

koBpéotn, 16 pat pag Phrimer Zyx. 114.°0Ontixd nedio koihov opatpikod
ané avaxdoaon 10 onpelo A, kafpéoTn.
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névo érav 1] mpoéxraon Tijs moo-
oninrovoas dxtivac AB megvdet
/ % dné vd eldwlo M tof patiod.
o2 ”/ A :7 - Té 1810 cupPaiver kai Stav
e\ T0 pétt pog Ppioketar dumpoc
\ and Evav xvetd opaipixd xalpé-
\ gty (oyx. 115). 'Eneldn o adt
v nepintoon 16 eidwio M’ 1ol
patiod oxnpoatilerar kovrd otdv
kaBpéotn (ndvrote petafd Tiig

Iy. 115. 'Onukéd nedio xvprod opaipikod kOpLug Eotiag kai tod kabpéptn),
KkabBpéotn.

=1

yU a0to 16 OnTikd medio Tol kup-
00 opaipikol xabpiotn elvor modd peydio. EZtd odrokivnte ypnoipo-
Tolobvtar ouvilwg kuptoi ocpuipikol kalpépreg, yid vi PAéner & 0dnyog
0 Tufipe Tob dpopov mov eivar niocw and té6 wdvToxivnTo.

Amé 14 rapanave kataliyovps oté dxdrovbo cuumépucpa :

To éntikd nedlo ivig cpapikod kabpigtn npoodiopiletar and tiv Em-
paveia tob draypagst d e00sia, N omoia Exer dpyf 6 £idwlho tob pe-
00 Kei Kivovpevn fgantetanl maviote oty nepeipaia tod kabpign.

58. ZpdApara nol napoucidlouv oi o@aipikoi KadpégTec

"Oruv &Eetalovpe Tovg cpuipikove kadpéetes kai Ppickovpe Tig EElom-
f’ElG mov ioyvovv i udtolg tmobétovpe 811 mpuypatonotobvrar of EEfg 600
Spot: ) 16 dvorypa tol opaipikol kabpégrn sival modd puxps xai B) ol
Potevig dxtivee oynupatifovy uixer yorvia pé tov kopto GEova. "Otav Evag
ang udTOUg Tovg dV0 Gpoug Gév TpuypaTonoLETTUL, TOTE Ol YWTELVEG AKTIVES
o0 mpodpyovial ano Eve onpeio 100 guTevol GvTIKEIPEVOD, BETE TV Gva-
¥haoh tove mave oté6 coulptkd kaBpietn, dEv cuykevipdvovtal of Eva
Mueto kel v adtod 16 eldwro ol oynpetifetor év elvar kobupd.

a. Lpapusi éktporrij. Ié Evav koiho ooipikd kubpéetn, mod Exet
'f_‘f-}‘ti?.u dvorypa (oy. 116) 7 dxtive ZH, mov elvar napdAinin pé tov kOpLo
‘fiom Kai méptel mave otov kKubpieTn pakptd ard Thv kopven O, diver myv
Wakddpuevn dxrive HO. Abti 1) dxtiva tépver tov kOpto dlova of Eva on-
Helo E' ov eivan 16 péco tig ebleiog KA. "Oco nepiocodtepo 16 onpeio
npocmtbo’smc_; H éropakpivetar and vy xopueh O, 1600 mepiocdtepo 10
Tlueio E' (Snhadf A topn Tilg dvaxidpevng dxtivag pé tov xipro Eova)
HXTIO‘H').CE: npoc v kopoen O. "Eror 1& tig dxriveg mod méprovy mave
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otév kalpéptn pokpld dmd TV KO-
poon 1| éotioxn andotacn f elvgr ye-
VIKG pupdTepn amo T pio dxtivae xa-
pmvAotntog R(F < R/2). Adté 6 Ehdr-
tope 1ol Exovv of ceaipikoi xaelpé-
@tec pé peyGro Gvorypo Svopdletar
opatput] Exrpomi). O dvaxAopeveg -
xtiveg elval EQuntopgveg PG Kapmh-
Ang &mehvelag mov Abyetar EoTiaxi)
Smpdvera () kKol xavetvn] émpdveia).
16 oyfipa 117 @uivetar pia topn tiig éotia-
kfic émpaveiag. ‘H xOpra éotic E elvar f
Kopu1 1fig fotiakfig &mipdverag.

p. "Actiypanixi iktponi. [lave ot opol-
pik6 Kebpéotn, Gdidpopo v Exel pikpo f
peyddo dvolypa, méprer pid Séoun anod na-
paAAnAeg potewvég axtiveg oyxnparifovrag

ueyddn yovia pé vov kbpto dgova (ox. 118).

Ol édvoxhbpeveg dxtiveg dév oynpatifouvv
koviky 8éoun, dnledn Sév mepvolv Gheg
and Eva onpelo, GALG mepvolv amod 8o pi-
kpéc evbeisg, mov elvon kdPeteg petakd toug
kai 8¢ Ppiokovral o106 (610 Eminedo. AlTég
ol 800 ypuppég dvopalovrul éoTiaxés yoau-
pée. It oyfipe f éotwokt ypapun & elval
k@0etn 16 Eminedo tob oyfpoetog, Evd 1
AT Eotiukn ypopph € Ppioketar mdvo
oto éminedo tob oynpetog. AvTd 16 Ehat-
topa mou Eyxovv ol ocpuipikol kabpégreg
dvopdletar doriyparin éxtoom 1| dotiypa-
TIoUOE.

y. Amhavnrukoi kabpéores. Aéue 811 Evag
kuBpéptng elvar dniamrixds, Stav Sheg of

Zy. 116. Zeaipikn Extporniy.

Zy. 117. Toun tilg €otiakiic
EmLpaveLOG.

s

Zy. 118.Actiypanixi Ektponn.

QOTELVES GKTIVEG TOD TpoEpyovTal 4mo Eva onpeto, petd thv avakiact tovs
ovyrevtodwortar oé éva onueio. ‘O énimedoc xaboégrys elvar dmhavnTikds,
drowdfmote xai &v elvon 7 Béom 10D poTEvOD onueiov, GAAG 6 £idwA0
Evoc mpoypatikol avriketpévoy elval mavtote gavtactikd. O ogawpueds #
Boégrre elvar amhavnTikog, povo Stav 16 @utevd onpelo Ppioxetan o0
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KEvipo KapmuAdtntog 100 kubpégrn. Tote
Gheg ol GvoxAOUEVEG GKTIVEG CVYKEVIP®-
vovtal 010 KEVTPO KopmuAotntog. I'd kabe
drln Oéon 1ob pwtelvol onpeiov 6 ceuipt-
k6 kabpéptng 8év elval amdovntikog kai
gnopévog Ta eidoia tob oynuatifovral dév
elvat kebupa. ‘O mapafolinds xaboégrns el-
Vil GrlavnTikog, 8tav 16 goTeve onuelo
Zy. 119. MopaBorikdc xadptome. Ppioketar ot6 dmeipo. Tote Sheg ol dva-
KMOPEVEG (KTIVEG CGLYKEVTIpOVOVTOL OTHV
totiy tijg mupuPoiiic(oy. 119). Avto cupfuivet, yiati ol poTELVES GxTiveg
Srnpatifouy pé v teurtopévy tig mapufolriig oTO aNUETo TpooTThoENG
(éWOuévwg Kui pé tiv kafeto) yovieg ioeg. "QoTe ol mupuforikoi kabpipreg
Sivoyy xalapd eidmia 1OV GvTiKELpEvoy Tov fpickovtal oA pokpld ko
T abté ypnoiporotodviar otd tyAeoxima.

Dakoi

39, EGpeon TAc E10MOEWC TOV PAKDV

. Q. Aiadhaon Tol uTdg Navw ot oQalpIKT EMPAVEIQ. Abvo drapavi,
0“075\'11 kol lobtpora pécu, m.y. Aépeg Kul youhd, gopilovtut pé apatow]
E"uc,ruvem (oyx. 120), 7| omoio Exer xévto0 rapmoioryras K xai axtiva xa-
#Jm)m,,w KB = R. Té péoo O tiig oQUIPLKTG gmipaverag 0a 16 Aéue
2000g1] Kai iy ebleia ol mepvael 4mod TO kévipo kopmoiotnrag K kai
My Kopuph O 06 v Lépe xdowo dova. Of améivtot deikteg drobhiocemg
FOB U.{,pu Kui Tod yuaiiob sivat gvtiotolya Ny Kai ny kai glval ng > ny.
"Eva, parewd anpeio A Bple&.Tul nave otov koplo dEova. Oewmpolpe
St of POTEIVES (KTiVES mégTOVY MOVTA OTIY xopvgr] O xai tote of oynua-
‘Cousveg 'yu)vm.__‘ elvat P,“(pag Kol p'rropOUpS avti 'Yltl ‘Elg CLp(LTI:‘EOjJ.EVBJ; Kol td
itova, v raipvoupe tig (dieg tic yovies (oé rad).
'H patevh dktive AO mégretl kabeta LAV GTN CQUIPLKT EMLQaveld Kol
Haive, péow oto yuull yopic va nabet éxtpont]. "H gotevi axtiva AB mo-
Uive, 31adhacn mave ot oQaLptk ETIQAVELL xai proivel péoe otd yoaki
?mtum;ovm,; yovia Stebrhicens § < . Etol ol 0o gwtelvég dxtives, Tov
Hratyoyy Hésa oto yuaki, TEpvovial 66 orpelo A’ 1o kbpiov dEova. To

Wnepromotr|Onke amé To lvotirouto Ekmaibeutikng Momkrig



152 *Onrikiy

I
| ! !
| | i
| dipag | yuahi | \!
| n | n; : |
! ‘r -~ r ]
E PR ———] }
, | \

s diiem S sl o rrsitrw ity 5 ine
r a ; B —

Zy. 120. Awgbhaon mave of kupth COUIPIKN ETOAVELT.

onpelo A’ elvat d mpayparixd eidwio 100 potelvol onpeiov A. Ol drootd-

oelg Tdv onpueiov A kai A" and v kopuen O givar dvtictolya o Kai f.

Zt6 tpiyovo ABK eivar T=v+¢

(1)

Eme161] Bewpobpe 611 10 B elvor moAd kovtd oto O, pmopodpe Kotd

MPOCEYYLOTN VI TAPOVYE :
AT =0A = Kol AT =0A"=8

A = jth
Zt6 tpiyovo ABT elvar ¢ = Na
eIk

Z16 1piyovo KBIT elvan g =

[==]
=it
o]
|

K
‘Enopévag 1 ééicwon (1) ypheetal :

h s : 1t B
s T "—"(“T‘i»:)

[V
Z16 tpiyovo A'KB eivau e=08+¢
“Yroloyilovpe tic yovieg 8 kai .
Ztd Tpi A'BT el = b il ]
10 Tpiyovo elvat = A S

"Ano v é€lowon (3) PBpiokoupe 6T 1| yovie Stebraceng & elvot :

stk 6 s (E—4)
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Zopgava pé 6 vépo tiic Stefrdoewg elvar ;

NUT _ n, b 1

Tl 7 5 - Kol TN =3§.n, (5)
"Av otfiv &ticwon (5) GVTIKOTUOTGOVRE T4 Tt Kol & dnod tig E&ronoeig
) xai (4), Exovpe

(%‘*‘i‘)'"*:(%“%)'?z i

moony m—n

B :"—R-u (6)

H ticwon (6) slvar YEVIKT pé tdv Gpo St

— N dxtive kopmodotntog R Oempeita Oerizerj (R > 0), Srav §| poreivi
IKtive TEQTEL MAVL Of x00TY) ogaipia) Empdvea:

— W dxtiva kapruréttag R Oswpeital dgwyrur (R < 0), 6tav § go-
TEWT aktiva mégtel Tave of xoidny ogapu] Emupdvera,

6. "Etiowon To0 dugikupTou 9akol. Bewpobue Evav dupixvoto paxd
(oy. 121), mob of o@uipikic émeaveiéc Tov Exouv dxtiveg KUUTUAOTNTOC
10, = R, kai K,0, = R,. "Eme1df) 6 guxoc elvar hentdg, propoipe kotd
TPosEyyion vi fewpioovps St of Kopueéc Oy kui Oy 1@V SVo opaipikdy
Tpaveldv tov oopmintovy pé 16 dnTikd kévrpo O 1o paxof,
"Eva porewd aongueio A Bpioketal mave oTov kOplo dEove tod gukod.
Potewvi) dxtive AO, méprel kaleta Tavo otig 600 opuipiiéc EMLPAVELEG
'505 Pukol kol yi” abtd fyviver dnod 16 Quxd ywpic va tader gxtponn. Mid
Dan gorteivh axtive AB madaiver Std0huon maver STV xvom) apatpi]
MUpdvera kai T6Te oynpatiletal Eve eidmio A, 100 gotevod onpeion A
Ot andoracn 0,A,, 1| dnoia xutd mpocéyyion sivar O,A; = OA,.
Otg obppava pé v iEicwon (6) Exouvps :

n; i n2 y ﬂg —m 52 _.Ill_ s _22__ 5 Ng — n, (7)
ORA oK, TR0 oG By R,
B

A a
y K 0, O K,
I
i

e 5

Iy. 121. 16 A’ elvar 10 mpaypatikd eidolo 1ol A,
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H potevi axtiva, Tod elvar péoa 016 @uxd, téetel mve oty xoid)
apagux] Emupdveta Tob euxod, ékel mabeivel devtepn diabiuon xai Byaivet
otov Gépa. TU adth T devtepn opuipikh énipavela tod guxod 1o eldwho
A, mailel poho gavraotixod aviixeyévov. “Etor | Sedtepn c@uipiki gni-
oGvera oynpatifer Td Telied eldowio AT of anoctach O, A’, 1 omoia xatd
rpocéyyion elvar O;A" = OA'. "Eeappéfovrag yia thv koiin opaLptki
imotverta (R, < 0) tiv &ékiowon (6) kai Lafaivovrag dmoyn 81t 1o avtikei-
pevo elvar gavtaotikd (OA; < 0), Exovpe :

L. T O ey § My n @
PE U T e T SoA L08R
“Av otic 2Eiohoeig (7) xai (8) Palovpe OA = a xai OA" = B, Exovpe :
fy o By M 7
pred i (
i T B i 8 e g D BBy (o)
0A1 g p =i . OA1 = p R, (
“Otav mpocBicovpue kuta péhn tig tiodoeig (7) xai (8), Ppiokoupd
v EEiowon :
Bidy D Lot e 9
b By (gt <) (

‘0 anodrutog deiktng drublicens ny tob dépa elvar ioog pé ) povasd:
dniadn elvar n, = 1. Tote 6 anoivtog deikng Srabhiceng ny 00 yuahiol
glvar To0g pé 16 oyetikd deiktn Stubrdoeng n tol yoaiiod oG npoOg TOV GEpt
dnhaén eivar ny, = n. “Etol y1d tdv dugpixvgro gaxd (GUYKEVTPOTIKOG @&
xoC), Brav Ppioketar pécu oTov Gépa, ioy el r'] églowon :

oW Uk B 6 ey

y. Fevikh ¢tiowon TOV ak@v. 'H tEicwon mol Pplikape elval pevil
kol loyvet yia 8ha t6 €16 @V Quxdv pé tobg £ENG Gpovg :

— 16 peyEOn a xai p Exovy Oetua] Tyuf, dtav dvriatoryoliv ot moaypd
Tid onpeta

— ol aktiveg Kap.rm?\.ommg R, xai R, &xovv Oetvaf ywj, Otav avv
orolyoliv of xvptée oguipinés Emupdvetec. "Qote

,<|.

1
APEiKVPTOS YUKOG e

yevikn EEicoon 1 4 i e ( 1 geoih (10
paxdV (i B R,
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"Av 1| d énigavera tob paxol elvar énlmedy, tote elvar R, = oo kai

W éEiowon tob axod elvar :
@D
3. Kipia ¢oTia kai £omiakn dndotaon Tol pakold. "Av 10 putevd
SMueto A Bpioketatl o1d dmepo tOTe €lval @ = =0 xai ol potevég dxtiveg
TEPTOLY MAVE OTOV AUPiKVpTO YUK mapdl-
Anda pé tov xbplo dEovd tov (oy. 122).
‘Ao v éEicwon (10) Bpiokovpe 11 10
eiboio oynuutileta of andctacn B ano
6 Qukod, N omoiv Sivetar dmwd Ty Eficwon :

1 1 1

F=6-v(g+x)
yiati elvar 1/a = 0. ‘H dnoctacn p = OE
glval yU adto 10 Qukd oraflegr woi dve-
EapnTn dzd 11 popd pé TV Omoia 16 Qg
’fé@‘fel Tave o160 pukd. To onueio E dvopaletul xdpta éoria Tol ukod xai
N otahepy amootacn OE ovopdletar éotiaxy) amdoraon (f) tob @axod kai
TPosdiopifetar and v Eiicwon :

1
R

E

i
!
i
I
'
i
1 i
—f —n

Xy. 122 Kipia éotia cuyke-
vIpoOTIKOoD QuKob.

1 1
éoTiaxn Gmdotaon m% = (n—1) (— -+ —) (1
2

Kabe gaxog Exer dvo xipies foties mob eival GUPPETPIKEG BG TPOG TO
TTkd Kkévipo ToU QuKod.
ToUg ouykevipotikols @uxols (cuykhivovieg) eivar :

1 1
sz L TE Sy a f>0
R, S R, > pu

ZIO(’Q arokevipwtikolg guxols (amokiivovreg) elvar :
1 1 .
= ) dpa f<0
R, i R, =< P

€. "AA\n poper TAC £ZI000EWE TOV gak@v. “Av ot yevikn &&i-
%0 (10) thy paxdy GviiKaTacTAGOVRE T6 deVTEPO pEROS Tiig EELohoEamg
hé 1/f, aobpgave pé v tEicoon (11), Ppiokovue 8t 7 yevuer éfiowon tav
Pazxagy kmopel va LaPer kai tiv EEfig popen :

! 1 1 1 ‘
| yevixi] &Glowon ukdv  — + i (12)
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60. 'EEi10MoEIC TOD QAKOU OXETIKEC PE 76 €idwA0 avTIKEIpEVOU

T va Ppolpe Tf yevikn gEiowon tdv gukdv (§ 96), mfipaps gva pw-
Tewd anueio A, mol Ppioketal nave otov Kopro dEova Tod gukod. @d Efe-
tGoovpe TH YEVIKOTEPT TEPiNTLOT, nov Eumpog &nd 10 puxod Ppiokertal Eva
avruxeipevo. T1d anhotre. 0d Bewprioovue BT 10, avrikeipevo elvar pud
gotewvi edbeio AB, k&Betn orov koplo GEova tol eaxol.

a. Eidwho avTikeipévou oxnpati{opevo And CUYKEVTPWTIKS ga-
kd. “Epmpog amd Eva GUYKEVTPOTIKO QaKO, E0TIOKTG amootdoewg f, Ppi-
oketet TO Gvuikeipevo AB of s
anootaon o Gnd 10 OnTikd KéE- B r
vrpo O tob gaxod (oy. 123).01
axtiveg BO xai BIT, dtav fyobv
and 16 Quxd, TEPVOVIOL 0T ON- A E> E
peio B’ moo elvat 76 mpayuatixd '
eldwio 100 @oTEVOD onpeiov B. :

!
;
!
'

Té eidwia Shov tdv dhlov on- |
peiov Tob dvikewpévov AB Bpi- Gl —fe——— p—
okovtal Thve oty edbein A'B, v

Ty. 123. Mpaypenxo eidwlo (A'B) £vog

nov elvon kabetn otdv KOpro G- )
avtikeipévov (AB).

Eova. Té eldwro A'B’ givar mpa-
YUATIAG, avriorpauuévo xai oxnpotiletal ot anoctacn B and 16 dnTikd ké-
vipo tod gaxod. "H Béon tob ciddrov (Snredn f andctacn B) mpocdiopi-
Cetar @md ) yevukn ébicwon Tt@v UKDV :

; Tt 1 | ey
0éom 1ol elddAov o e m

"An6 1@ Spota tpiyove OAB xai OA’'B’ Bpiokouvpe 6t elvar :

AB B

. ypapupikn peyéduvon ol 2

*And v éEicwon (2) propodue va npocdiopicovpe T8 péyefoc A'B
tob elddAov.

Awepedvnon tiig EEl000ERS (1). “Av Mooupe v Ekiowon (1) @g pds
B, Exovpe :
a-f - f

i B= @

B=
—f
= | i
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4
e \:

2
Zy. 124. Awagopec Oéoeig tod elddrov (17, 27, 3').

. w = oo. Tote elvar B = f, 16 eldwho oynuatiletar oty kOpia Eotia,
elvoy moaypatixd, dALa elvar fva onueio.

2.0 > f Toteelvar B > f, 16 eldwio oynuatifetatl mépa amd TV GAAY
X0pla éotia, elvat moayuarixd xai dvriorpaupévo (oy. 124).
_ 3= 2f Tote givar P = 2f, dpu p = a. To eidwdo elvar oo pé 16
UTikeipgvo.

4. 0 = f. Tote elvar B = o0, 10 cidoro oynuatiletal o16 dneipo, dn-
hadiy agy tmdoyet eldwio.
L3 a < f Téreeivar B < 0. Ao 11 YEQUETPIKT KATUOKELT] QuiveTal
°T'~ 0 idwho oynpatiletar and thy mAevpd tol pukod, mol Ppioketar kai
10 dvrmsiuavo, elval pavraotixd, doflo xal peyaritepo Ao 10 GvTikeipevo.

. Eidwlko pavtactikod avrikeipévov. “Av mave oTO GUYKEVTPOTIKO PaKo
RFUEl HLG SEoun QeTEV@VY dxTivev, Toh cuykiivel oté onuelo B (oy. 125),
TOTE 1) PoTevy déopn Pyaivovtag amd TO QEKG CUYKEVTPOVETAL OTO OM-
e B'. To A'B' elvat 16 npayuatixd eidwlo 1D gavractixot avtixeyuévor AB.

8. ETdwho avrikeiévou oxnuaTti{opevo and AnokevTPWTIKSG pa-
KS. Troy AMOKEVIPOTIKG Quko 1| £oTiakh droctacn f Exel GpvnTIKN TIHY
(f < 0) xai N kOpra €otic tov E
elval guvtactikn. Epmpdc dnd
Evay AmOKEVTIPOTIKO Quxo PBpi-
OKETWL TO avrikeipevo AB of
andctaon ¢ and 1O OMTIKO KE-
vipo 100 pukol (oy. 126).01 a-
ktivec BO xai B, dtav Pyodv
v and 6 gukd galvetar 6Tt moép-
Y. 125. Mpaypanxd cisoro (A'B) Evog yovtar anod to onpeio B, mol

QaviaoTiko®, GyTikeuiEvoy (AB). . gVl 10 gortacTizd cidmio 100
‘ﬁr]r.;'uo otr]%)m((s 816 To NoTIOUTS é(ﬂdIgEUTlKI‘](; TTOAITIKNC
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pwtewvol onpeiov B. Ta pavra-
onkd eidoro Srov tdV GALOV

onpeiov tob avrikeipévovr AB . e
Bpiokoviar mave otiv ebBeia s
A’B’ mov elvat k@etn oTov Kb- A

pro GEova. Té eidwio A'B’ glvai :
pavraotind, dplio, pixpdrego and :
6 dvrikeipevo xai oynpotile- |
rol of amootecn B and 16 dnti-
k6 xévipo Tod gukold xal amd
v TAevpd ol pukod, mol Ppi-
oKketal kol 1o avrikeipevo.

‘H 0éomn 1ol elddrov A'B, dnhadn N darootact f ol elddrov and 10
dntikd kévrpy tod gaxob, rpoodlopitetar and i yevIK tEiocwon v @u-
x@®v, v AdPovpe dmoyn St ta peyedn f ko B Exovv apvnTikég TLREG. TApL
Eyoupe v £§icoon :

" |

Iy. 126. ®oviactko eldwho (A'BY) Evog
npaypetkod dvrikeipévou (AB).

1

R e s
o LEE

0éom tob elddAov

Ao 16 Spora tpiyove OAB kai OA'B’ Bpickoupe 61t Kat GroALTN
ipn elvae:
| appikn peyeduve aBiib
{ YPOUULKT] HEY n Ak A

*ATO TN YEQUETPLKT] Karaokevh ovpnepaivovpe 8Tt 16 eldwro A'B oym-
potitetar mavrote perafd TH; QAYTACTIXIS wbotas farias E xal 1od gaxob.

Eidolo gaviacTikod Gvrikelpévou. \ 4
“Av TVe OTOV GTOKEVIPOTIKG QUKO = /
néoEL Pl SEopn QOTEVAV GKTiVOV, e
700 cuykMvel 016 onpelo B (o 127) E Ve e
tote 1| potewvi déoun Pyeivoviag ano i = 0
16 QuKd ExTpEmeTar Kol OVYKEVTPOVE- ! B \
ton ot6 onpeio B To A'B” glvar 70 i
moaypatixd eidwio TOU QarTacTiZol
dvrixeyuévov AB, Iy. 127. Tipaypesiko eibwho (A'B") Evde

@avtacTikod GVTIKELPEVOL (AB).
Wnepromoir|Onke amé To lvotitouto EknmaiSeuTtikng MoAmkrig
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Tevikég EElohoelg TV Qukdy

1 1 1 1 1 1 1

T+ F-6-b(g+x) F=0-0(gtg)
1 AB B
F ABL S io0

61. IgdApata TOV @akdv

Ot guroi tapovctafovy optopéva opaipata, tod dvopalovrat éxrpomés.

a. Zeapuet) Extponi. TAgfivoups va mécel mave oty kevipiky Lovn
o0 pukol i Aenth déoun potetvdy aktivov tepdiinlov pé tov Kdplo
atova (oyx. 128). "H &Eepyouevn

— A

YKEVTpOVOVTUL GF pid AL xOpLa
Eotia E, mo0 Bpioketutl mo xovrd
o0 Quxd. ALT6 cupPaiver, yrari
of aktiveg mov wépTovv GTNV TEPL-
pepelext) Lovn tol gokod mabai-
VOUV UEYRADTEPN EKTpomN, Emeldn
abtn 1 Lhvy dviiotolyel of otol-
FEWOON mpiopute pé peyoritepn
Sluﬁ)uucmm'] yovia. “Otav Loitwov 1 0£GuN TOV QOTEWVOV GKTIVOV TEQTEL
Tive o OAOKAN PO TO QukO, tOTE petuld tov onpeiov E xai E° oyxnuetile-
T d oelpd dnod wopilec fotieg Kai Eropévog dév aymuetitetal kalupod
E8mio. ADTO 16 Erattope TOV QukdV Ovoudletal opaue] xtpomy. I'a va
TEplopicovpe T opuipikl éktponi, Palovpe Epumpog amd T0 QuKkd Sthppu-
THe, o0 Eyel KUKAKG GvoLyie Kai GTVEL Vi TEQTOLY TV 6TO OUKO LOVO
Kevipikég dxrivec.

: SEOUT CUYKEVTPAVETAL GTHY KUpLa
i el ol gotio E. Zxemalovpe tHpa TV ke-
5558 BT ? vipikt) ovn tol pukod kai dgi-
- “\ ! VOLRE VG mEcovv of mupaiiniec
2 i potevEg akTiveg mdve oty mept-
e — b it gepetaxi Lovn 1ot gakod. O &Eep-
i LOUEVES MO TO Quxd dxTives ou-

e A i

Zyx. 128. Zouipixkn éktponn.

B. "Actiypatii) Ektponi). "Otuv wa Asntn déoun Qwrevdy aktivov,
Tupdrdniov pé Eve devtepedoviu dEova, TECEL TAVED GTO PUKO GYMUATI-
OVtug peyadn yovia pé tov xopro dEova, 1ote ol EEepyopeveg and 16 QUKo

Wnepromotir|Onke amé To lvotirouto EkmaiSeutikng MoNmikrig
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dxrivee 8¢ GUYKEVTpOVOVTOL OTH devtepevovoa Eotin, dAMG mepvolv and
800 Eariaxéc yoauués, mob elvar kaBetes petakd tovg kui 8¢ Ppioxovral
nhve o1 B0 Eninedo. AT 16 EAGTTONE TV QaKDY dvopdletor doteypa
o) Exvoomy 1| doTiypaTiouds.

y. Xpopetki fxtpori. TO Levkd e, btav TepvaeL pEéca ané t6 euxd,
avarvetar of molhéc axtivoBoliec (yphuata), Tob kobewd Exgr Sixd TG

selktn Stufrdceng. “Otav Aot- I
1oV mave oTd paxd, mEQTEL wd
rapdAAnin déoun dxtivov Aev- = = E
»0® pwtds, TOTE 0 sEepy OHEVEG $ ?5
amo to oukd Epubpés axtiveg ; ! E
oynuatifoov i xopia gotia ! i
Eg, &v® oi iodeig axtives, Tov i ; ] L
rafaivouy peyohitepn Ektpomi, G fies |

Dy e Sl gy

oynpatifovy pid  dikn KOpLd
toria Ey (oy. 129). Avdaueca ot
abrég tic Bvo Eotieg Ep xuil Ep oynparifovrar moAlEg KOpLES gotieg, Mol
avtiotoryodv otic diapopeg axtivoBolieg. ALTO TO EAATTONG THV UKDV
dvopdletar ypwuazixy Extoom| xai ouvielel otd va pi oxnperiferal
kobupd cidwro.

Iy. 129. Xpopotikn Extponty.

5. Awopbopivo cboTnre QaKdv. Y14 dntikd Spyave. PNOLUOTOLOTHE
cLOTARATE QUKdV, To» dév rapovaLalovy T TopuTdve ghattopate tol
Evoc puxod. ADTE TG GLOTIHATE gmotehobvtal Gmd mohlovg ©ukolg pé
kaT@AAnheg dxtiveg kapmvAidTTag Koi katéAnhovg Beikteg dubruoEOS:

62. ZUvdeTo pikpookoOMIO

i@ thv TaputipnoT TOAD HIKPEY AVTLKELLEVOVY Y PTCLHOTOLODIE 70
atvbero pixposxdmo mov ouvifog 16 Mépe puxpooxdmio. AbTo dmoteAeltdl
Buoikd ard 8V GUYKEVTPOTIKOUG QuKolg, mob eivatl arepempévol otig dU0
Gixpeg Evoc owhiva. "0 Evag @uxog dvopaletal avtixeientxos Kal EXEL moAl
pikpn £0TiaK GTOCTACH (F4). Aiyo mépa Gmd Thv KOpLa £otio Tov TomolE
ToDjE TO HIKPO GVTLKEIPEVO AB 700 0&houje vd maputnpricovpe (0. 130)
‘0 GvTiKELHEVIKOG QaKog divel TOTE TO sidoro A,B,, mol elvat nga'y,uatmdf
Gvtiotpoppévo Kal peyehvTepo an6 16 dvtikeipevo. "0 debTEPOG GAKOG ovo-
paletor mpogoghdiucos Kui AELTOUPYET @F GTAO HLKPOOKOTLO, yiati 10
npuypatiko eidwio AyB, oynroetifetar petagd Tod npoco@biiuLon @uxol
xoi tiig xbprag £otiag Tov,

Wnepromoir|Onke amé To lvotirouto EknmaiSeutikng MoAmkrig
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AE 0 N (el El

Zy. 130. TovBeto pikpookdmio.

T t6v Tpoco@diifio QuKkd TO TPUYHUTIKO gidwlo A;B, nuiler poio
Tpaypatikol avuketpévon. “Etor 6 mpocogiipiog @uxog diver 10 eldwho
A'B’, mob sivar pavraotixd, 8pOio xai peyaritepo and 10 A;B;. Tid vé PAé-
movpe kabapd 16 teMKd eidwho A'B’, mpénet adto va oynuatiletal oy
Ehdyiot dmootacn evkpivolg Ophoewg (8).

Mé tq Poffeta Evog xubpéetn 0 GVTIKEIPEVO AB potiletar toyvpd,
Gote 16 teMxd eldolo A'B’, mol elval ToAd peyalitepo and 16 dvrikeipevo,
Va eival gotevd. ‘O dvtiketpevikog xal 0 npocopOaiulog QuKog eival ov-
OTHpaTe PUKGY, Yid Vi GToQelyovTal Td CQAMLOTA ol yapaxtnpilovv Tov
Eva gaxo.

a. 'loyic Tol piIKkpookomiou. Zépovue STt ioyc (I) Tod },lLKp'OGKOTt,iOU
Ovopdatetal i yovia pé Ty Omoic PrETovpE péow oD puxod T povdadu
Wkovg tob avriketpévon. “Av ooy fAémoupe jé yovie o 16 pijkog AB 10D
dvtikeipévov, tote 7 loydg (1) tod pkpockomiov eival :

®
1= 2B
'H #iowon adt yphoetal xai Eton
A,B
[= - 211 (1)
AB, AB

"AMAd /A, B, sivar 4 loyds In 100 TpocogBiEipion pukob. Atog eidupe
6 Aettoupyel G GTAG HIKPOGKOTLO xai, 6mog EEpovpe, 1 loybg Tov elvat

Ip = L . "Qote elvar :
fn

® 1
AB,  Tn
Triv tkicwon (1) 6 Advog AyBy/AB slvar 1) yeaupua] peyébovar ¥, w00
&VTIKElpEVLKOG pakod, 1 omoiw lvar:
AB;  0A
"A=7AB ~ OA
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‘H éoniaxf Grmoctaon OE = [ 100 dviikelpevikod glvat ToAD pikpn
xoi propolpe Katd TPosEyyLon Vi LaPovpe OA == f, . 'Eniong 7 Grnoctach
OA, xaté npoctyyion sivar ion pé Ty anoctacn @V OTTKAY KEVTIPOV TOV
800 paxdv, dniudn elvat OA; = 00, = . "Qote N ypoppikh peyEbuvon
y, €lvau:

_AB

L T A

“Etol and v &Eicwon (1) Bplokouue 611 9 loyic Tod WIHOTHOTTIOV
elvar :
Lptal
fa o

ioyg wxkpookonion I

$t6 cvvndiopéve pIKPOSKOTLY 1 loyig @Tavel e 3000 dromtpieg, Evd
ot6 ToAD KuAG pikpookomia eTavel dg 10 000 dromtpiec.

6. Meyéduvon TOU HIKPOOKOTIOU. Eépovpe 611 peyéloven (M) évog
omrikod dpyavov dvoudbetal O Aovog Tic yoviag (my), né Ty omoiu Pré-
novpe péce Tod dpydvov 6 eidwlo (A'B),
npoc TV Yovia (o), pé Ty Omoie fAEmoupe
6 avrikeipevo (AB) pé yopvo pati, 8tav 16
avrikeipevo Ppioketar oty ELdylom amo-
oroon evkpivols Ophoewg (8), dnhadn

e
: F—— =
glvat =
Alac . Theale
M = _0)_2_ ' 1 ‘O
ml ] wy i
b ~

"Ac Beopioovpe 6Tt TO GVTIKEIPEVO
AB xai 16 £idoio A'B’ Ppiokovtal otiv
EMGyLoTn dmnootact ebkpivolg Opaoems 8 (oy. 131). Tote ol yovieg
kol o, v avti yud tig EpumTopeveg LaPovpe tic 1dieg tig ywvieg, eivan :

ZIy. 131 Meyébuvon M = o,/0,.

A'B . AB
Bgi=" Kot Wy = —8‘

5

*Apa 7 peyéBuven tob pikpookomiov elvot :

M="x o))
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"Axpwuariké ctornua 163

H ét{owon (2) propet vi ypapel kel Erou :

‘B° A;B
M = %ﬁi : A‘BI ©)]
Ao o oyfipa 196 Bpickovpe 6t elval :
A g ey
AB, QA A;B,; i
AR ouiy o st (EARD) 0

i L i ~
ABie o O gy Loneae ABr | AT
"Etol ané 1y EEicwmon (3) Bplokovue 8t 1 ueyébvvan Tol uixpooxo-

nlov elvar

; [-3
pEyEOLVOT piKpoOsKOTION M = e

Kutd ouvdnkn 7 éumopuxi] peyébuvan tob ptkpookoniov Opifertor pé
Baon v &rdayioty dméotacn edkpivols Opdoens Tod kavovikoD patiob
8 = 25 cm.

HMapaderypa. Zé Eva pikpookonto elvat

l=20cm, fy,=1cm, fp=2cm
‘H {oy0c abtob tob pixpookoniov ivar :

l 0,20 m

— = 100 dromtpieg (m~1)
fr fn 0,0l m 0,02 m i

1=

“Av 16 uKpoGKOTLO TO YPNOIHOTOLET EVUG TAPUTNPNTNG, TOL EXEL £La-
oty drdctaon edxprvoig Opaoeng & = 20 cm, TOTE YL AUTO TOV MAPATN-
PNTH 1 peyéOuven tol pikpookomiov gival

M=1I.5=1000m1.0,20m = 200

Y- AlaxwpIoTIKA ikavéTnTa Tol Hikpookonioy. “Oco uf)ﬁfi\'ETﬁfl il ue-
T€Buvon 1ol pikpookomiov, T6G0 TEPLOCOTEPES AemTopéEpELEG OLUKPIVEL TO
HATL e hveo 6TO PIKPOGKOTLKO GVTLKEIpEVO mo¥ mepatnpel. "ALLG dv0
SMueta dév propei v Srakpivovrar dg Eeyoplotd onueld, dtav 1| GnoéoTact
TOug givon pikpotepn Gmd Eva Oplo, mov dvopaletal Staywplatin] ixavo-
T (i) Sraxprriki ikavorta). "Av 1 dnoctact tdv dbo onpeiov elvar pi-
Kpotepn ano abtd 1o Gpio, 10T 610 eldwho, avti y1a dbo Eeyoplotd on-
Hela, oynpatifovrar §00 pikpoi gurewvoi kokAoL, nol 6 Evag okenalel Eve
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pépog Tob dhlov. Adté 16 puivopEvo doeiretar oAV meplblaon 0B pToC,
7 dmola elvar dnotéheopa Tfig KOPATIKTS poosg Tob puTog. "Qote 1 daywpl-
plotikf ixavotnto 1od pikpookoniov Exet Eva Gpro, Tov 8év umopobpe va
10 EEmEPAOOVUE.

5. MikpoguwToypagia. Mropolue vi pupicovpe THV andcTaon TOV
Svo guk@v tob pikpookomiov #ro1, GoTe 16 Tpuypatikd eidwio AB, oL
Sivel 6 AVTLKELHEVIKOG, v oxnpatiletal gumpog and v kuple Eotia ToD
npocogbdipiov gukod (o). 132). Tote 6 mpoco@Biliog gukog divel 16
moayuatixs £1doko A'B', o0 puropel VA oyNHOTIOTET TAVD OF Srappoypa i
ot POTOYPLOIKT] TAGKE (utxpopwrtoypapla) 1 o€ KLVULATOYpu@LKy] Toivid
(vnpaTopxpoyapia). Abtég ol KLVNPUTOYPUQIKEG TULVIEG TPOTPEPOLY TTO-
AoTiun Bofbeta oty gmompoviky Epevve xai oth diduokahia.

Mpooogdarpiog
A v"rtm-:;usvmo'g A
3
2 e £ A
A E O E i 01 E;
B

P2

*AxpwHaTIKO oloTnpd

63. AxpwpaTikd ovoTnpa dvo npiopaTwy

“Eva Aentd mpiopa Exet dtabhuctikn yovia A xai detxteg drubhioens
ng yid iy Epubpn axtivoPoiia kai ng Y16 TV iddn dxtivofoiric “Otav
nave oTd mpiope TEQTEL ASUKO (A, 161 Ty yovio Ektponig & sival:

116 tic EpuBpéc dxTiveg g =Mmg— 1) - A
116, tig iddeig dxtiveg S;=m—1)-A

Oi &puBpég kai oi ibderg dxtiveg mov Byaivouv @md t6 mpicpa, cynpe-
ritouv petakd Tovg wid yovie mod eivor Tom pé 71) Stapopd @ dbo ywri@y
éntoomije, dnhadn elval:

i—dr=(@m—1D -A—@m—1) A pa 8 — 8 = (ny— ne)- A
WnplomotriOnke amé To lvotitouto Ekmaibeutikng MoAmkrig
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; Mave oté Stappaypa, mod Ppicketar of dplopévn dmdotacn dmd 1o
Tpiopa, tapatnpodpe 6 gdopa ol Aevkod gotdg. Td wAdTo; TOU PAOUATOS
"‘TOl'J Tapatnpodpe, mpoadiopiletar dnd T dragopd 3 — de TV yoVidY
Ektponfic.

6t otepaviaro elvat ny— ng = 0,02 &ve yid TV mopLtooko elval
Ny — ng = 0,04, "Qote y1d tHv dta Sedraotikn yovia A Eva npicpo anod
Tuptthako Sivel ghopa mov Exet dimhdoto mAdtog Ao T6 PAoH mov Sivel
0 wpiopa and orEEAVHOLO.

; Lovbikn axpopariopod 0o npropatov. "Eva remtod npiopo T Exel do-
?Lummf] yovia A xai vriototyoug deikteg drelhaceng yia tig Epubpéc wai
T 0deic axtiveg ng kai ny. T gdopa w00 oynuatifer avtd 16 mpiopa Exet
Thdtog :

8y —dg=(n;—ng)- A

. “Eva ko mpiopa TT Eyxer @vtiotoryovg deikteg Srafhdaceng yid Tig
Epulipic kai tic ihdeic axtiveg ng’ kui ng’. "Av 10 npiopa IT Exet pid katdh-
l‘_llfl StabhaoTik yovia A’, propel adto 16 mpiopa v dhoel paope Toh
V@ Eyer mhatog ioo pé 16 mhdatog mol Eyet 16 gaopo tol npiopatog Z. Tote
Ba eTyay

5] e Bg = (ﬂx' = 1'\1::) A

“Av suvduaooupe 1@ Sbo mpiopata I kal T, dnog poivetol o106 oyfipe
133, 1016 10 debTEpO Tpiope dvarpel v
avéivon tol gutdg mod npokdleoe 10 TPpd-
1o mpiopo xai Gro T6 SevTEPO nplopa
Byaiver wid Séopn axtivov Aevxol poTdS.
"Qote 1O Aevkd @C, TEPYOVTUG HECE GTO
16 GUGTNHE TOV 500 TPLORATOV dév mablai-
ver avddvon, GRLG pOVO gxtponf. Tda 800
npiopate T xai I drotehotv Eva ayompa-
Ti%é oborypa apLopdroy. "ATO d napoand-
vo cupmepaivovpe 611, Y10 Ve GmoteAEGOUY

Hupnlﬁulog

T
x Trepubarog §00 SiagopeTika Tpiopato Eve GypORATIKG
X 133, *Agpopanicd cbomue  gboTnue, Tpémel va ioyvet i dxérovdn ECi-
00 mplopdToOV. c@om :
' cuvlikn dypepatiopod 5 : .
(np—ng)- A= (@' —ne) A

dbo mpiopdrav
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64. 'Axpwpatikd cvoTnpa 500 QAK®V

Abo guxoi A xai B Eyovv dxtiveg kapmvhétrag, 6 A puxoc Ry, R, xai
6 B gaxodg Ry, Ry, Of deikteg drubhiaoeng yia v Epubpn wai thv iddn
dxtivoBoiria elvat otév A ko ng, ny Kai 610 B paxo ng , ny. Tote y1d 1OV
kabive gaxd ioydovv of mupukdtw LEiohOEL :
Y16 10 Quxod A :

1 1 1 S 7fal| 1
f—B=(ng—‘l)(—R—+i~) (1) xai Tl—:(nl—])(—R—l-k-]-i:q) (2)

1 2
yid 6 Qoukd B
1 g i A DIy T s |
f—B.—(ng—l)(m+E) @) wal T,'“(“‘HI)(EJVT(‘) @

“Av oi 800 gakoi cuvdefolv kui droteréoouy Eva dpoaovikd alotnpa,
7618 9 loydc Tof ovorjuares Y16 Tig 800 dxpaieg axtivoPolrieg tol paopu-
to¢ Tob Agvkod @wtog &ilval:

s ey Apuaph atoBota. s st o
Fe fg 1=

16 v 1bdn dxtivoPoric B
i L i e

“Av 0&Lovpe T6 choTnua @V 300 uxdv A xai B va elvar dyoouatixd,
T61E Mpémer of kOpLeC Eotieg, T GvrioTolyolV oTig 800 Gxpaies dxtivofo-
Mec, vd ovuminrovy kel Emopévag npénet v elvar Fgp = Fy, dnhadi npénet
v {oyoer 1) é€lowon :

1 1 - 1 1 1 1
T T i Sk TR o

“Av ot tEiowon (5) dvrikataoticovpe @ kAGopate and tig avri-
ororyee EEiodoetc (1), (2), (3) kai (4), Bpiokovpe 81, y1d v elvar dyowpatixd
76 abarnua tav do paxdv Tia tig do Bewpodpeveg dxtivoPolies, mpémet
vé loyber 1| dxolovdn éficwon :

ocuvlfikn aypopaticpod

(k) o) | €

{

WnepromoinOnke ané o lvoTrrouTo EKnalBEUT[Kf]q MoNmikrig
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‘H étiowon (6) pavepover dti, yud va

TPUYHUTOTOLTCOVHE TO TUPUTAVD Gy pm-

PATIKO GUOTNHE, TPETEL VI CUVBLAGOUNLE

Eva ovyxevromtixe Kol Evav dmoxevtpm-

Tixd QUKO, ToU Vi aroteholviul And dua-

gooetixd eidos yvaiiov. "Emeidn oi dbo

Zy. 134. " Axpoparind obotmua pukoi 1ol ocvotipatog Pplokovial o

800 pakdy. 5 Sk o A e 3, i

dnaon, Eretar 611 ol 00 EpamToOpEveg

Emipaveeg Eyouy THY 161 Gxtive kopmuiomnTag. dniudn eivar Ry = Ry

(0%. 134). To aypopaticé cbotnpe propel v elval CUYKEVIPOTIKG i dmo-

Kevtpouko. "H £otiaki mroc;mo'n F tol ovotiputog tpoadlopiletar dnod
My icwon :

et i L e

i e
F V& fr
Mé 800 Hovo Qukolg 8év TETUYLUIVOLHE VO KUTOGKEVAGOUUE TEAEING
Wpopatikd ochotnue kKai v abTtd Td Gy popaTiKG SUOTIROTE PUKOY EZOLY
TEploaotepoug amd S0 QuKovg.

Duwrervh évépyeia

85. ‘HAioke @dopa

AV [ TO QUOHATOOKOTIO EEETAGOVHE Td gdoua ToB 1jAtaxod POTOS,
TtUtp“”“lr’(mm: G givan Spoto pé TO aopa Tob AvkoD QuToC, péE T S1000pa
1 o1 Phopa ToT NAuKOD POTOC DREpYoVY TOALES OKOTEWVEG ypuppés. Of
6 lelptg and adtég yupuxtnpiloviat pE TG YpUppOTE ol AaTivikol
QK‘P“BﬂTou (oy. 135). O orxotelvic ypuppés Ppiokovrul mavtoTe ot dpt-
Théves Ofge OYETIKA |E TO Qaoue 10D AevKoD QOTOS Kol pavepOVOLY 8Tl
im6 16 AMax6 0BG Aelwovy TOVTOTE OpLopéveg artivoolie. “Qo1e :

'
I To fhaxo ¢dg dév eivar teheiong revkd @i, yroti Tod heimovv mohhig

Y xai navrote oi.idieg axmvopoiiss.

H G F E D CBaA

| M it

Zy. 135 Ol mo {onpéc okotevég Ypappég tob Ntakod gdopatog.
Wnepromotr|Onke amé to lvotirouto EkmaiSeutikrg Momkrg
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“Onoc 06 Sobue of dhho kepdhaio, of axtivoPorieg mod Agimovv dmod
6 AlOKO QdS dmopgogoivTar (md TN dtdrupn atpoogaipe tob “Hhilov.

01 §Lagopeg axtivoPorieg mod dmoterobv 10 péopa tob Aevkod QuTog
wdc potelviig tnyfig i 10 edope b AAuKoD QOTOG HETAQEPOLY Hid nopen
gvépyelag, mou TV Ovopatovpe aTewy Evépyela.

66. Mnxaviko icodluvauo TOU QWTOC

Té bheg Tic YOTELVEG TNYES YL Ty mapaywy] Tijs goTEwis Evépyetas
EobebeTar pud GAAN popen EvEpysiac. "Etou m.%. 01OV NAEKTPIKO Aapntijpe
| AhexTpIKy EvEpyelu peTatpémeTa ot potelvi Evépyeta kal loyvel apyn
Tfig dratnpioeng Thg EVEPYELNS. ‘Eropévog nhextpuki loyig P (Watt) peto-
Tpémetal of iooddvaur GOTELVT pof, @ (lumen) xat ioyver A éEiowon -

P=M @

Swov M eivat GuvTEAESTAC Tob Ovopdletal unyavixd igodtvauo T00 POTO.
“Qote EYoupe TN OyECT -

P (Watt)

@ (lumen) W

pnyovikd loodbvapo tob eaTog M =

"Av otV EEicwon (1) sivar @ = | lumen, téte givet M = P. "Qore .

Té pyeviké icoddvapo (M) tod Qotog Ekepater Ty ioyd of Watt, 1
onoia icodvvapsl pé gotavi] poti ion pé 1 lumen.

“H pérpnon tol pnyevikod {coduvipou Tod goTog drottel TOAD METTES
petproeic. Etot Bpébnke OT1L:

Tric ouvnBopéves @oteivig myéc 1 lumen LevkoD @mtog icoduvapel
pé ioyo 0,01 Watt.

Watt
lumen

PNLoviKo icodhvapo Aevkod QOTOG M = 0.0l
“Av Aowmov pié QuTelV] TNYR TOpaYEL potewviy por fon pé ® = 350
lumen, abth 7 patewvn pon looduvapel pé unyavikn io70 P ion pe

Watt

Pt lumen

Wneptomoir|Onke amé To lvotirouto EknmaibeuTikng Mohmkrig
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67. FuvreleoTnc 4nodOoEwWC QWTEIVAC NNYNc

‘Onog of 6heg tic mepintdoelg mod pid popen Evépyelag uetarpémeral
Of GAAT, Etal kal oty nepintoon 1dv potevayv mydv ioyvet 6 dkoiovbog
Goopde :

*Ovopaletar ouvteleatig anoddocns (1) pag POTELVIlG nnyiic 6 Aoyog
tiic dQEMpG Ohikilg putawvilg poiig (Poy) mod mapdystoL npog T1] dana-
vopevy ioyo.

0 Dy,
SUVTEAESTHG (modocemg QOTELVIIG TNYTHS n= P:
§ an

"H Gpélpn OhkT potetvi pof petpnpévn of Watt elvat Ton pé
Pmras?t =M. Dy

'ETtopévmg 6 ouvteheotic Groddceng g QUTELVIS anyfic elvon :

e mesl a = M. q)ol.
n i Pﬁu" 1 n Pﬁnn

“Evac ouvn0iopévog RAEKTPLKOG AAUTTIPUG TUPUKTOGTENS mob ¥yer loygd
Katavoh@oews Pyae = 25 Watt. diver OAKT otV pof Py, = 260 lumen.
"Emopéverg 6 GuvIEAESTHS GmodooEmg 10D AGUTTI PO Eival :

M. d, 0,01 Watt/lumen - 260 lumen

g Lo g 04
Psaxn 25 Watt

n=

Abtog 6 hapmtipag Exet drodoon 10,4757, dnhadi oyedov povo 6 1/10
g Hhektpiriic Evépyetag mob E0SEVETAL, HETUTPENETAL ot agélyn poTem)
Evéoyeia. "OLEC of QOTEWVEC TNYEG £KTOG Amd Tig oputég axtivoPorieg Ex-
Téumouy kai moAréc aoputeg dxtivoPoiries, nolb MpuKTIKG £ival dypNoTES,
tl dpdlin loyds elval povo ol Opatig axtivoPoiriec.

Cevika 6hec oi cuvnOLopévEG QOTELVEG TNTEG EXOLY oA puxpr] dmd-
6007}- "Anéd Tolg RAEXTPLKOVG AUUTTHPES TH peyadhTepn dnodoon Exovv ol
M‘Pmﬂpsg @Bopiopot. Ta iy e iogd katavardosng m.y. 40 Watt, 6
Aapntipac mupaxtoosng Eyel anodoon 11,67, tvd 6 Laprtnpug eBopiopod
Exer 589,
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119. “Evug xavovag, PuBporoynpévog of ExatooTopeTpa, Exet ot1 duai-
pean undév pid ToAl pukpt patewvi oytopn ®. MMopddinio pé 1ov Kavova
wal ot arootacn & = 50 cm and and adbrov eivar Evag pikpoc ¢ninedog Ka-
BpégpTne, mol Ppioketal mave otiv kdbeto atdv xavove ato onpeto @, O
xabpéong oTpépetal katd @, = 159 xei éneite Katd @y = 300. £ motd
Slaipeon ovvavtd OV Kovove 1 GvakLdOpEVT axtiva ;.

120. "Evaog éninedog ka®péeTng £yl Byog 10 cm xai elval katakdpveog.
*Epnpoc and tov kabpéptn kai o€ opiloviia dnoatacn 20 cm Pploketal 70
pam pog xai péow otov kabpign prémovpe TOV KaTAKOpUYO TOlYO MOV
elvat tico pag kai oé anoctacn 2 m. IToco Gyog T0b toiyov PAEmovpE pEcU
otov KalpEgptn ;

121. “H 6 aon xuhvdpikfic yodhivng papdou (n = 1,50) givar xoptih
ceupikn Emipdvela pé axtiva kopmokdtnrag R = 20 mm. E& amootacy
o — 80 mm aro v xopuph O tiig opuipikiis Engaverag Kai Tave oTOV
Gtova tiig pipdov Ppicketal Eve puTeELvo oNpElo A. Né Bpebel o& moon anod-
otacn B ano thy kopuen O oynpatileta 16 ei6who A’ toll onpeiov A, dtav
1 paPdog Ppioketar péow ooy dépo. Acixtng Swbhdceng ol dépa n = L.

122. "Evag GUYKEVIPOTIKOG PUKOG EXEL oyeTIkd Seiktn SLabricens OF
npog Tov dépe n = 1,66 kai EoTiaK anootaon f = 12,70 cm, tav Bpioke-
a1 péco oTov Gépa. “Otav 6 gurog Bpicketar péoa 61O VEPo, TOoN elvar 1
otioky anootoon f Tob gukol ; TyeTikog deiktng Srebraceng o vepod
Gc mpog TOV dEpa n, = 1,33.

123. Mave otov Kipro dEova Evog Qurkob, ot AndoTucT ¢ = 150 cm @no
6 dMTIKO KévTpo Tou O, Inapyet Eve puTeLvo onpeio A. Amd 10 dhho pépog
ot gakol kai kabeta orov GEova Tov petaxivodpe Eva diagpoypa. "Otav
76 Srappuypa dnéyet 100 cm &nd 16 GUKO, TAVO o160 dihppuaypa oynputiletal
Evog @oTELVOS KUKAOG TOD EXEL S1apeTpO 2,5 em. "Otav 16 dragpaypo Epbet
ot aroctuon 125 cm and 16 Qaxd, i SLapetpog 100 QOTELVOD KUKAOL YivETUL
5 cm. Na ppefel 10 £idog kai 1| EoTL0KT anooctact { Tob puxol.

124. "Evug CURHETPLKOG GHOIKUPTOG Qukog Exel deiktn dabracews
n = 1,6 kei éminhéet mhve otV EMLQAVELE DEPAPYOPOV. T& tyog 30 cm mave
G to eaxd xai Tdve otov KipLo dEova tov Pulovpe Eva gotelvo onpelo A.
Tupotnpodpe 611 16 eidvio avtod t0b onueion oynpotiteto £xel, mol Ppi-
oxetal xai 16 onueio A. N Bpefel 1} Eotiaxt andotacn f 100 @axod.
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125, "Eva gotevéd avrikeipevo anéyxer D = 1,80 m dnd diagpaypa. Na
&“05&:111&:? 611, dv petabd tol aviiketpévou xal tob drugpaypotog tomobe-
t'f\UOUue BV GUYKEVTPOTIKO Quko, Dmapyovy dvo Bécelg Tod pakol yid Tig
Omoieg aynuatiletal tave oto dragpaypa xabapo eidwlo. "Av abtég of dvo
‘éﬂ'ﬁtg 00 pakod anéyovv petald tovg d = 60 cm, va Bpedel 1 Eotiokn
Umdotacy f tod gakod.

126, IMave oty éninedn émtgavere £vog Aentod EmimedoxvpTOL PuKOD
'f“i Kifeto o bV méPTEL P Séopn dxtivev povoypopatikod eotog. Of
UKTiveg givar mupdhinieg pé tov kipLo dova toll pukod. ME Eva pukpo dud-
PPuvpg Sramiot@voups Bt oynpatifoviat §00 QTELVE onpeluxd eidwla.
O Eva gidoho eival TOMD QuTeLVO, oynuatiletut Tépu And TV KupTn Emi-
Pavery top ouxol xai of drdotacn 30 cm ard abty. T diko eidmio elval
TOLG Myotepo QuTELVS, oynpatiletul Tpog Ti pepid The Eminedng émpdvetag
K\ui ot anootacn 5 cm and adti. TIog sEnyeltar & oyxnpotiopds t@v dvo
S8@hay ;°Ano i tapunave peyédn o pETpioUpE, va ITohoyiotel f dxTiva
KUHTtu?.(’)-:n'cug R tiic kuptiig émpavetog 100 pukod Kai O deiktng SraOha-
980G 100 yuaiiob.

127, "Evac &mnedoxuproc oaxog xet £otiaxh dmdotaon f = 50 cm.
,*D"JQ ™ pepLd THig KUpTic Empavetdg Tov Kai oé drootacn a = 75 cm amo
"0 9axo Omapyet Thve oTov dlova Tod gukol Eva uTELVO onpeio A. ITavom
ST Eninedn émieavels tod paxod Epuppotovpe Evav éminedo xubpiptn.
19U oynpartifetal 16 telko eidwio ; Mmopodue ¢” avTi TV mepinTwen v
uv“‘(utucﬂ'woupu 16 choTne eaKkog - kabpéeng pE Evae ariodotepo ob-
Mg ;

128, "Evug éminedoc xabpéotng eivar kabetog ooV KbpLo dEova £VOg
GUYKSVprnKoﬁ Qukod mov Eyel £0TLUKT AmOGTUCN f = 20 cm. ‘O xaBpé-
LIS Bpiokerar oto Eotiaxd éminedo Tod gukod. "Amo v GALN peprd TOD
lp(_““% xai of aréotaon o = 30 cm ard abTov DLapyEl puTevl elbeia AB,
K,QOCTT] otV GEova Tob pukod. Na Ppebei i 0éon xai 16 péyedog tob tedkod
£l0di, oy,

A0 129, “Evuc cuykevipetixog gukog E0TIOKRG UMoGTacEWS f Ppioketar
UMévgy, amd Evav Koiho opuiptkod kalpéetn, mol £xet KTV KOLTUAOTNTAG
= 10f. Oi kUprot Eoveg Tob akod kai T00 KubpEPTN CUUTITTOLY Kai 1
unécmgn 100 dntikob kévrpou O 10D puxkod amd TV Kopuen O tob Ka-
pé(PTn elvar 00, = 13f/2. "Eunpdg amo 10 @uxod Umapyet poTeElv £vbein
2 Kafetn eov ko1vo kOplo GEove Kai T0 onpeio B tiig ebleiag AB oup-
Mrtey g TV kOpLa Eotia 10D gakob. Na Ppebel i Béon kai 16 péyebog tod

Mkoy elsinov.
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130. Avo Aemtol gukoi, 6 A cvykevipotikds kal 6 B drokevipotikds
Eyouv kowvo KOplo GEova xai | Eotioxy Groctacn Tod k@0e @uxob eival
kot amdivtn Tipn fon pé 20 ecm. ‘H dréotaon petald tdv 500 Qurdv elvat
10 cm. Né Bpe0et 7 0éam tijg kbpLag Eotiug Tob GuoTipatog, Stav pid déopn
GrTivoy Tepdhinhoy ié Tov kovo kipro dEova @ a) TEQTEL TPBTE TAVE ot0
oukd A kai B) méprel Tpdra TAVO 0TO PuKd B.

131. X¢ &va obvbeto pkpockOmio of E0TINKES GnOCTAGELS TOD GVTIKEL
pevikol kui tob mpocopddlpiov axod dvricTolyd: glvar fa = 1 cm xoi
fp = 3 cm. "H anoctaon 1@y OnTikdv KEVIpOV 1OV QUKOV givar [ = 15 cm
‘0 woputnpnTig Exel EAdyLoTn GnocTUon evkpvoig Opaoewg & = 25 cm
Na Bpedet | dmoctacn X 100 GVTLKELPEVOL AB ané v xipie £otia tod
avTikelpevikot Qukob.

132. T £va oOvleto pikpookonio ol éoTiakég Arootdoelg 100 AvIlKEl
pevikod kui ol mpoco@dihpion pakob dvtiotoiya eivar fy = 0,5 cm et
fn — 2 cm. ‘H arndotaon petefi tdv o gakdv elvol otabepn xai lon ué

— 15 cm. Mé 10 pikpooiconio abto Béhovpe va rpoPalovpe mave of G1d-
gpuypo 6 eldoio évog TOrD pikpod GvriksLuévon mou eotiletul ioyupl:
Té SLaopuypa améyet 2 m 4mo 10 GvTikeipevo. Na Bpebel oé moon andctact
@ GO TOV GVILKELHEVIKO QUKO TPEMEL VA ToToBETNCOV)E T GVTiKEiNEVO Kot
noon elval 7| peyéBuvom mov METVLYUIVOLLE.

133. "Evag noputnpntig propel va dtoxpivet dg Eexowpota 600 onpeit:
drav 6 PrEREL Do yovia Tovhdyioto Ton pé 3 107 rad. "Av 6 mepoatnpnit
Y PNOLHOTOLET pkpookomio wob Eyxer ioyd 900 dpt, toéc0 £lval 16 paysﬂoa
100 PLKPOTEPOL GVTLKELPEVOL AB 7ov propel 6 nupatnpnTig V@ el pE abtd
76 WIKPOTKOTLO ;

134. Tw6 v £pubpi ket 1iv iddn dxtivoPoiio ol detktec Grublacews

elvar :
ot otepaviolo ng = 1,524 n; = 1,544
otV mupLTieAo ng’ = 1,627 =il vl

OFLOVLE VL KUTUGKEVAGOUHE Eva dypopoTikd chotue TPIopRiTav Yid Ti6
dxpuieg dxtivoPolieg toll @aopuTOS. “Av 10 mpiopa 4nd otepuvinlo axE‘
SrafhaoTiky yovie A = 25° moon mpinel va elvarl 1 dtefraotikt yovio A

Tob mpioputrog GAmod 'J't'upl’EUU.?\.O :
135. T4 tic axpateg dxtivofoirieg tob Oputod paopatog ol deikTes
Stubhaoemg eival :

o11) oTEQUVOEAO ng = 1,524 np = 1,544
atnv mu}’malo ng = 1,627 ny = 1,671
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OEhoupe vi KaTEoKEVATOVHE Y POLATIKG cUoTNHE PukdV yid Tig dxkpuleg
(kTivoBorieg T0D QAOHATOC, XPTCIHOTOLOVTUG Evay EMTESOKUPTO QUKO PE
Uktivg kopmokotreg Ry = 10 em xoi Evav Emnedokoiro ¢axo pé dxtive
Kapmuhotntog Ry Na tmoioviotel 7 dktiva kepnuromrog Ry kel 1 Eotiaxn
in6oraon F 100 cuoThpetoc.

136. “Evoc fhextpixdc Aapmenpog pé cbppa ano Porepipto Exet ioyd
K0tovoidosws Pya, = 100 Watt xai §iver 0kiki gotevn pofy Oor = 1580
lumen TToon eival 1 Eviaon I tiig eotewvije myiig of candela ; TTooog
elvan ¢ GUVTELEOTHG (modoceng Tg poTeLviig TNy kui mdom elvar 1 toyvg
o0 Eodevetar kutd candela ;

137. "Evag fhextpixos Aapntipug mupektioeng kai Evag @bopiopod
Ex0uv loy0 xotavaldoewg P= 100 W xai divouv avtictoye OAKN Q-
v pofy @, = 1630 lumen kai ®, — 4400 lumen. Na fpelei 0 Adyog t@vV
TVtgheotdv GrodocEdS TOUg My,

138. Ol nupumive 0o Aaprtiipeg Aettoupyolv éni 100 dpeg. "Av 1 nhe-
KTpuks évépyeta mov Eodevetat yid T AeLtoupyie tovg kootiler 2 Spy/kWh,
Toon givo 7 dumavn kota candela yia Tov kabéva amo abTOOS TOLG AUp-
ipeg ;
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H ) not dvagéoetar 016 Hagdomue v elva
dmoyoewtiny] Oudaxtéa UAn, GAMG pmopel va pehe-
mUel mooargetixnd dad 16 padnty nov e
vé pader wte progolpe va Epaouboovue tic &k
otoels 0¥ Perixape oxetind pé v xivnon.
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l. 'Ynoloyiopdc TOG péTpou U TAC TAXUTNTAC

Bpikape 611 10 pétpo v tiig Taydrag tob HAkod onpeiov M divetat
Grd v éEiowon :
otypeio Tayxdtnia v = lim £ (1)
aao At
Od EEetaoovpe ndc propoipe va Epappocovps v Egicwon (1) xai va omo-
royicovpe T otiypein taybtnta Evog Dhikod onueiov.
“Eotm 671 716 10 DAMKO onpelo M | Gropdkpuvai Tov s 4o Ty apyn O tdv
Anopokpiveey of cuvaptnomn pé 10 Lpovo t Sivetal ano jua £Eicwon wov
ExeL T popen :
s = B + &t? (2

brov B xai & elvar Svo oradepd peyédn T KIVIHOEWS.

e t =0 givars = B. "Qote 16 péyedog B elvar 1 doyue dmoudxovvar)
So 100 KivnTod &md Ty dpyn O TOV AMOPUKPOVEEDY kai Emopévog N £5i-
owon (2) yphoetot :

s = s, 1 6t2 (3)

“Otav 6 gpovog t abkdverar katd At, tote kel 1 Gropdrpuve s HeTafal-
Agtan dvriotorya xatd As xai loybel f éfiowon :

s + As = 5y + 8(t + AD)?
fl s + As = s, + 5t + 25t (AD) + & (At)? 4
"Av dgaipécovpe i EEicwon (3) and Ty Eiicwon (4) Exovpe :
As = 26t (At) + & (AD*

As
— =258t + & (AL
dpa At + & (At)

"Otav 16 At cuveyde hattdvetal T TnAiko As/At ooveyds petafdaiietat.
Kai 8tav 16 Atteiver va yivel ico pé undev (At = 0), 101 TQ naniiko As/At
Teiver v AaPer Ty dptaxsf Ty) 28t 1y dmoiu elvar 76 doto (lim) Tob As/At,
8tav 16 At teiver npog 10 pndév. AUTO OTPEIOVETAL ETOL :
lim 25 = 25t
At =0 At
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TAMLG obppova pé oy EElcoon (1) adtd o Gpro Tob As/At elvon 7d HETPO
v 1hg Tox b Tag oD DALkl onueiov M kotd t) ypoviky otiypn t. "Apa elval ;
As

oTuyptaie taydTnTe v=Ilim — =23t (5)
At o At

Mapdderypa. "Av n.y. 1| Eicwon tig dropoxpivosng Tod GALKOD on-
peiov M (ot povadeg SI ) divetar and thv éficwan :
s =5 4 3t?
tote givol s; = 5 m xui N tagdmTe 100 K1vnTod O PIa poviky oTiypn t
Exel pétpo :
; : i AR 5
oTIypLaio TayiTtnTe v =lim — | v = 61 m/sec (6)
At > 0 At
‘Ao v Eiowon (6) Bpiokovps of kdle ypovikh oTLyuN t 16 HETPO L TG
tayvtnrtag tob kivntol. "Etol m.y. Ppiokovps 611 :
VG t == 4 sec elvar v = 24 m/sec
e t = 4,01 sec elvat v = 24,06 m/sec K.0.x.
I'evikevon. "Eguppolovrag tolg cvihoyiopove mob kavape yid v £Ei-
owon (3) xai o Ghieg ELrohoerg dvotepou Bubpol dg mpoc t, Ppiokovpe
611 yevikd yia v &icwon :

| 1 A |
s =5, +6t¥ elvan lim 22 — y§p-1 (7)
At =+ 0 At |

Il. "YnoAoyiopoc 10U pérpou w TAC YWVIGKAC TAXUTNTAC
Lty kukhikn petafoilopevn kivion Ppikeps 6t 76 wérpo o Tiig yo-
viekiic tayvtntog tob LAlkoD onpeiov M divetar and v ééicwon :
Ag

CTIypLOio YOVIieKn TeybTnTe o =lim — (1)
At 0

“Egtw 61t yid 16 DAkd onueio M 1| yovieki] dropdxpuven Tov @ 6 Guvip-
on pE 16 xpovo t divetat ano v éEicwon :
9 = @, + ut? (2)
LE i attnon tob gpovou t xatd At dvriotoryel petefoln tiic yoviakig
aropokpiveens @ katd Ap xoi loyver 1 éEicwon :
¢+ Ap = ¢, +u(t + At)?
fy 9 + Ap = @, + ut® + 2ut (At) + u (At)? 3)
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‘Agaipdvrac thy Eicaon (2) ano v iicweon (3) Ppiokoupe :
Ag = 2ut (At) + u (At)?

tipo 2—?:2ut+u(m)

“Otav 16 At teivet mpoc 16 undéy (At — 0), 16 Tnhiko A@/At teivel wpdg Eva
Sowo, mob eivar 6 2ut. "Qote eivar

lim @=2ut

at—0 At
Adhi oupgove pé ™y ééicwon (1) adto 10 pro toll Ag/At eivar 76 uérpo
O g yoviakiic TaydTTag Katd T (povikh otiypf t. "Apa elvar:

GTIYHLOLE YOVIOKT A
ﬂ T N ®=lim — =2ut
TayiTNTe At 0 At

Mapaderypa. “Av .. 7 éEicoon tig yoviekis dmopakpiveens Tob
Wakot onpeiov M (oé povadeg  SI) diverar and v éicwon :

@ = 3 + 5t*
Tote givar ¢, = 3 rad kai f onypaie yoviekn tavTnTe ExEL HETPO
th}:ulmu g o = lim 20 il o = 10t rad/sec (4)
TUYOTNTU at -0 At

“Etol ano v &élomon (4) Bpickovpe .y, BT :
Y6 t = 6 sec eival ® = 60 rad/sec
Y4 t = 6,5 sec sivat ® = 65 rad/sec
Mapatipnon. Kai £5& ioyvet | yevikevon nol Avegépepe oTHY Tapa-
Tave § 1.
n, ‘YnoAoyiopdc TOO PETPOU @ TAC YWVIAKAC ENITAXUVOEWC

iy kukAikn petaPariopevn kivion Ppikepe 811 1o nétpo o Tig
Toviakfic émitaxdvosng tol DAkod onpeiov M divetar and v Elicwon
f § : Aw
Gtw{.uma YOVIAKT e i D )
Emitayovon Atr0. At
"Eoto 811 y16 16 Dhikd onpeio M 1| yoviaxf tox0tTé 100 @ o€ guvaptnon
HE 16 ypovo t divetar ano v éEicwon :
® = @, + pt* @
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Z¢ wma aténon tob xpdvou t xata At dvrictouyet netaBoin Tfig yoviak e
TaxiTNTeg o Katd Ae kai ioygder § étiocnon :
© + Ao = @, + p (t + At)?
il o + Ao = o, + pt? + 2t (At) + p(At)? (3)
"Apaipdvtag v £Eiowon (2) and iy éEicwon (3) Bpickoupe :
Ao = 2ut (At) -+ p(A1)?
dpn %:—°=2p.t+ﬂ-(At)

“Otay 16 At teivet npdg 6 undév (At - 0), 16 wndixo Aw/At teiver mpog
Eva doro, o elvar 16 2pt. “Qote slvan :
. Ao
lim —=2pt
at— o At L
"ALLG oOpgova pé Ty gEiowon (1) adtd 16 dpio tob Aw/At eivar ©d uérpo o
g voviakfig énitaydvoeng katd ) LPOVIKT oTiypn t. "Apa efvar :

o { ] :
'rt'ytuma YOVIOKN & i @ =t
émitdyuvon At 0 At

Mapaderypa. “Av m.y. 1 efiowon g yoviakiig taxitntag tod OAikod
onueiov M (o€ povddes SI) Sivetar Grd v &Elowon :

=04+ 7t?
10t¢ elvat 0y = 0,4 rad/sec kai 1 yoviexn émrdyovon Exet pétpo :

STYINL0: YOVIILT o =i 20 . o= 14tradfsec® (4)
émitdyuvon At+0 At

“Etou an6 v ékicwon (4) Bpiokovpe m.y. 611 :
TG t = 3 sec elvar  « = 42 rad/sec?
é t = 5 sec elvar o = 70 rad/sec?
Hapatipnon. Koi &5@ ioyoer 7 yevikevon mob avapépape otiy rapa-
nave § I
IV. EuBlOypappn peraBarAopevn kivnon

‘Onwg gty KOPTUAOYpappun ETol kai oty e000Ypappn kivnon té pé-
TPO TiI¢ oTLYHeiag TaxvTNTag v Kai Tig stypeig énttaydvoeang v divovrat
and tig avrictoiyeg dichoeig :
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onypoie TaybnTo v = lim Ay (0]
ctrypaia Emitdyvven y = lim i 2)
Wi % At =+ 0 At

T'té tév Droroyiopd tov peyeddv v Kai ¥ ioybouv oi idto1 cuAkoyiopol
o0 kdvaps mapuarave. “Ag Oewpioovpe pié ev00ypappn petafariopevn
kivnon DAtkob onpeiov M mod 1 dropdx puvai] Tov diverat a6 v Eficwon :
s = s, + ot® + &t? 3)
Té ma abEnon tob ypdvov t katd At avriotoryel petaPoli 1ol s xutd

As koi loyvet 1 EElowon :

s + As = s, + 8(t + At)® + e(t + At)?

Ml stAs = s, 5t2--28t(AY) F3(AL)2 et 1 3et(At)24-3etX(AD) +e(AD®  (4)

"Agaipdvtag thy EElcwon (3) dnd v £dicoon (4) Exovps :
As = 25t(At) + 8(A)? - 3et(AD)® + 3et(At) + e(At)®

ol i_s _ 25t L (Al + 3et(At) + 3et* + &(AD)?
t
“Otav 16 At teiver Tpog 16 pndév (At — 0) 10 nnhiko As/At teivel mpog
T 6pro:
As

lim — = 286t + 3et?
At—+0

“Qote obppove pé v Eiooon (1) Efovpe :

otiypmaio taydTnTe v=258¢t+3et? (5
L aiEnon tol ypovou t Katd At dvriotoryel petaforn i TUYVTNTUG U
Kutd Av kai ggovpe v Elowon

v -+ Av = 258(t + At) + 3e(t + At)?

i v+ Av = 28t + 25(At) + 3et? + 6et(At) -+ 3e(At)? 6)

"Apaipdvrac iy Eiicwon (5) drnd v éSicwon (6) Ex0VpE :
Av = 25(At) + 6et(At) + 3e(At)®

xai ‘2—’: = 25 + 6et + 3e(A)
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“Orav 16 At Teivel Tpog 0 pundév (At - 0) 16 mnhixo AvjAt teivet mpdg 10
Gpro :

lim ~A—u=28+6£t

At =+ 0 At
“Qote oOppave pé tiv églowon (2) Eyovpe :
oniypeio Emitdyovon y =128+ 6¢et (6)

Mapaderype. ‘H dropbkpuven s tol Dhkod onpeiov M (oé povades
SI) divetar and v EElowon :

GTiypLoic GTORAKpLVOT s =4+ 7t2 4+ 10¢3 (7
Toppove pé tig E5Lo0O0ELg (5) xai (6) Exouvue:

orypaie TogbTnTe v= 14t 4 30t? (8)

onypaio EmTayvvon y=14 + 60t 9)

Ao tic tErohoerg (7), (8) xai (9) Pplokovue m.%- St 16 t = 2sec

elvat
si=p]41 m v = 148 m/sec y = 134 m/sec?

Tapatipnon. Of Onoloyiopoi mov KGvape oTd napedeiypote TV T
paypaoov I, II, 10 xei IV anhovoteboviat, Gv touppocovpe apécng ™
vevik Ebiowan (7) nob évagipetar oty § T

AV T VLG HLb KUKAKY petafarhopevn Kivion tkod onpeiov M (ot
povades SI) @ YOVIOKT ATORAKPLVOT diverat amo v ébiowon !

YOVIOKT] GTORGKPUVOT o =2+ 5t2+7¢

tote Ppiokovpe dpécng Ot glvan :

yovioki toydInta o = lim é‘_P = 10t + 21t?
At 0 At
yaviekn EmTdyuvon o = lim é?—) = 10 + 42t
a0 At
"Qote m.y. Y16 t = 2 sec elvai:
¢ = 78 rad ® = 104 rad/sec o = 94 rad/sec?
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NEPIEXOMENA

MHXANIKH

Kapruhoypappn kivioen

1. Kapmohdypappn xivnon. 2. Taydtnte otV KOpTuLOypupun
kivipon. 3. 'Emtdyuvon oty Kapmuadypappn kivnon. 4. Kukhikn
petafaidopevn xivnon. 5. Kukhikt opaid petaPfaiiopevn kivnon

MEpikéc TEPIMTTMOOELS rapayeyig £pyov

6. "H mapoywyny tob Epyov. T. "Epyo petaPintic duvdpens.

8."Epyo xuvnuipro xai £pyo avriotdoeme. 9. "Epyo ledyouvg duvad-

HEWV

‘Eqappoyés tiig dwampriccng tic dppils

10. “H oppr Hakod enpeiov. 11. "H apyn g dwtnpiocng TG

tic opufic. 12. *Egappoyn tig apyfic Ths datprioeng T bpung

oty kivnon mupaviov. 3. Kpovan &vo otepedv copdtov. 14,

Kevepien téhele mhootik kpovon. 15. Kevipin téheia ELOOTIKY

Kpovan

Lrpogikn Kivnen otepeod

16. Stpogiky kivnon otepeov. 7. Kivn Tk &vEpyeld oTpe@ops-

vouv atepeod. 18. "E&icwon tig GTPOPLKTIC KIVIGEDS OTEPEOD.

19. tpogopy. 20. "Eievbepor itoveg mMEPLOTPOPTIC

Népog tijc maykdoprag £AEEOG

21. To medio Pupvmyrog. 22.. MMedio Papdnrag TS Ifc. 23. Me-

taforny tiic Tpfic tob g pé 0 Uyog.

Népou tijg pofic

24, "Idavikg pevotd. 25. "Opiopot. 26. Nopog g ouvEyelag.

27. Népog tob Bernoulli. 28. "Egappoyég 100 vépou tob Bernoulli.
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OEPMOTHTA

‘Idavika aépra

29. Of vopor tadv davikdv depiov. 30. O duvatég petaforéc g
kotaotdoeng Evog depiov. 31. Kunuxy Bewpia Oeppotntag
Kopeopévor kai axopeotor drpoi. Tpirhd ompeio

32. Kekopeopévor kai dxopeotot drpoi. 33. "Apyn tod Wall.
34. "Etoafpwon péow of xopo pé dido dépro. 35. "Yyponoinon
v depiov. 36. Tputhd onpeio

Oeppoduvaprkry

37. TApyky kai tehkt) Katdotaon cuotipatoc. 38. TEowtepikn
tvipyeta. 39. Oepuikég pnyavic. 40. Aedtepo Oeppoduvepikd adio-
po. 41, Blopnyaviky arodoon Bepuikiic pnyaviig. 42, Ocopnpa
tod Carnot. 43. "Evtponia

MAINHTIEMOX
"Emdpacsig tob payvyrikod mediov

44, "Enidpaon opoyevolc poyvntikob mediov of payvnmikd i
noro. 45. Mayvijtion. 46. Mayvnuki] Dotépnon

HAEKTPIEMOZX

47. Métpnon Gvuctdoeonv. 48. Zovleto kOkhopa. 49, Ziv-
deon yevwnrpidv. 50. CAmodékmg. 51 Kiewotd kikhwpo pé
YEVWNTPIR Kol ATOSEKTT

"Hiexktpopayvitiopdg

52. Kivnon niektpoviov péoa of Opoyeveg poyvntikd medio.
53. Mpothevon @V poyvnuikdv mediov. 54, "Opyava  fic-
KTPIK®Y HETPHOGEMV.

OIITIKH

"Eninedor kai oeoipikoi kabpigreg

55. Ltpogr] éminedou kabpien. 56. "Ontikd medio Eminedou Ka-
Optgn. 57. "Ontkd medio ogaipikod kalpig. 58. Zedipata
nol mapovoidlovv of oeaipikoi kabpieTec.

Pakoi

59. Eipeon tiig Eiowoeng @V pakdv. 60. "ELlonoelg 100 @uKoD
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oyetikéc P 1O Eidwio aviikepévou. 61 Tpdipoate pokdv. 62,

TovBeto piKkpooKOmo

"Axpopatikd cvotpa

63. "Aypopatik cvotpa 8vo mpiopdtev. O6d. T AYPOHATIKO OU-
ST dV0 PUKOV

Dotavyy Evipyela

65. ‘Hitaxd gaopa. 66. Mnyaviké icodivapo 100 gotog. 67. Zu-
VIEAEGTHG ATOSOOEMS QUTELVIG myne.

IMAPAPTHMA

. "Yroloylopde tod pETpoL U TR TaVINTLG. II. "Ynoho-

Yiopog tob pPETpou o TR YOVIHKTS raynmntag. I "Ymoho-
YIopGE Tol PETPOU @ THG YWVILKTG smtayovosog. V. E00U-
Ypoppn petafaiiopevn kivnon
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