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AITANTHXEIX
OEMA A
Al. &
A2. B
A3. B
Ad. «

A5. 0-LZ,B-A,y-Z,8-A,e—A

OEMA B
B1. 1. Yoot anavnon n P.

Emelon ta @opticpéva copatidl e16épyovionr KABeTa oTig SUVOUIKEG
ypappég tov O.MUIL Ba Tovg acknbei amd 10 medio n dvvaun Lorentz,
FLor K@Betn oV Toyhtntd T0Ug, 0oTE Ol d1arypAYOLV TUM O KOKAMKNG

21TTm

TpoyLag axtivog R = g—: Ko pe mepiodo T = ——.

Bq

Yopartiowo A: Ry = 2mu Yopartiowo B: R, = M omote
Bq B2q

2mu
&_ Bq @& 2 muB'ZqG&_Z muB 2q<:>
R, mu R, muBq R, muBq

B2q

2. 20T aravtnon n v.

Ot tpoyiég mov Ba draypdyovv ta. cwpaTioln eivol NUIKOKAO, OTOTE 0

, . ‘N s , , _ T
YPOVOG ££600L Yo TO KABE Eva eivon icog pe t= —.

2
1 1
Sopotido A: t; = —T; = — 2020 = 2T
2 2 Bg Bq
1. _1o2mm _ mm

opotidw B: ty=—-T, = - — = —
! 2727 2B 2Bq

Ta copatidln eEgpyovron pe ypovikn dapopd (Tpota eEpyeTon 1o B):
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DI =: EITANAAHIITIKA @EMATA 2012 E_3.0)20T(q)
At = 3mm
2Bq
B2. Xwom amdvinonn p.
I'vopilovpe 611 N Yoviokn oyt diveton amd ) oxéon o = 2nf won 6t 1
LEYLOTN TN TG EVOALAGGOUEVIG TAGTC OlveTon amo T oxéon V = N-o-B-A.
A@ov NTAACIAGTNKE 1) GUYVOTNTO TEPICTPOPIC TOV TAAGIOL B SimhaclooTe
Kol 1] YooK Toyvut)To (o) Kot 1 péytotn Ty g téong (V).
v =400+/2 qpu(200xt) (S.1.)
B3. ZXwom amdvinonn .
H pévn obvaun mov ackeiton 6to copoarido B eivar n 6vvaun Coulomb ( F. )
OTOTE 1GYVEL OTL:
kQq_ 1 2k
Eopy = Er. & Uaynna = Krpa & Tq: Emuz Su= %
OEMA I
I'l. Xpnowomnolwwviag ToV KOvOvVe TOV TPIOV O0KTOA®V, Ppickovpe OTL TO

erevBepa niektpovia, mTov Ppickoviol 6To €6MTEPIKO TOV aywyol, dEyovtan
duvaun Lorentz pe gopa mpog 1o K. 'Erot oto dkpo K vrdpyer cuocmpevon
aPVITIKOL QOPTiov, eV 0T0 Akpo A €Alelppa apvntikod @optiov 1 aAiubg
nepicoela OeTikod eoptiov. Zvvenmg 1 {nroduevn woAkdtnra eucovileTon 6To
TOPOKOATD Gy 0L

Y10 1010 oynuo €xel oYedSNOTEL Kot 1] QOPA TOVL EMAYMYIKOV PEVUATOS. AOY® TNg
VTOPENG TOV ETAYOYIKOV PEVUATOS O ay®YOS dEYETON QUTd TO POyvnTIKO TTedio dvVaN
Laplace, n @opd g omoiag (pe ypnomn kot ikt Tov Kavove TOV TPLOV S0KTOA®MV)
TpokOITEL OVTIOETN a6 TN Popd TG duvaung F.
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I2.

I'3.

I'4.

I's.

['a tov KivoOpevo aywyo 16y00LvV 01 GYEGELC:

E. =Bu/l
E Bu/ fur?
=== = 22 ko FL=BI1,’=BU£
Ro)\ Ro)\ Ro)\

O aywyog Oa anoktioel otabepny (opraxn) TayvTnta, étov Pdcet tov 17° Nopov
Newton Oa 1oyvet:

BZ'UOP'K2 2 2
F=0< F=F < F= < BTy, 7 =FR, &
Ro)\
FRo _F-R,+R;) 04-(8+2) _04-10
Yoo = B7)2 °= gz Poo = 22.052  4-025
m
Uop:4?
, U
Otav u=-2 -,M
s
E.,, =Bul< E,=2-2-05< E., =2V
=B _2 |=02A
R, 10 —
Vir =V =I'R; & Vi, =028 < Vi =16V

1 160dLVa, EPOGOV 0 KIvoOpevog aywyog KA 1codvuvapet pe myn HEA
E., =2V Kka ecotepkng avrtiotaons R,=2Q, Ba oyvet:
Vin =E,. -I'R, & Vi, =2-02-2< Vi, =16V

, Uo m . , ,
™ OTWYI] 7oV u=—>=2—, 10 p€tpo g Ovvaung Laplace mov aokel 0
s

LoyvnTiKo medio otov aywyo sivat:
F, =Bll &

F.=2.02.05< F. =0,2N

Egapuolovtog tdpa tov 2° Nopo Newton 6Tov KIVOOUEVO ay®yd, £XOVLE:

F-F
fF=mo< F-F =mas a= mL<:>
g 0402 qoom
01 s’
, , , , , Uo m
H Beppuc) 16y0¢ mov avontdcoeTON 6TO KUKAMUO TH OTIYUI TOV U = —> =2 —
S
glva:
Py =R, © P =1’ (R, +R,) & Py =02 10 Py = 04W
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OEMA A
Al. A — B:

B—-1I:

A— A:

[ooBapng Béppavon (M extévoon), d10TL N wieon eivan otabepn, M
amoOAV T Beppokpacio Kot 0 OyKog avEAvouy Mg avaioya peyEom.
[660epun extOvVoOoN, dloTt N amorvtny Beppokpacio eivon otabepn, M
mieon HEIOVETAL, APa 0 OYKOG OC AVTIGTPOPMS OVAA0YO HEYEDOG TG
mieong Ba aw&avet.

[ooPapng woén (q ovumieon), 60Tt M wieon eivon otabepn, M
amOAVTY BepUOKPAGia Kot 0 OYKOG HEIDVOVTOL MG AVAAOYQL PEYED.
[660epun cvumieon, S0t N amodrvTn Beppokpacio eivor otabepn, N
mieon av&averan, apa 0 dyKog g avTIoTPOP®S aviAoyo HeEyedog TG
mieong Ba perwveral.

A2. Me tm Ponbewa ¢ ypapikng mapdotacng p-T, Tov dedopévov Kot TmV VOU®V
OV 1GYVOVV OTIG LETAPOAEG GCUUTANPDOVETAL O TOPAKAT® TIVOKOC.

A — B (Nopog Gay- Lussac):

Vo Ve

TA TB

v, 2

== &V, =1L (1
273 546 - 1

A — A (N6pog Boyle):

PaVa=paVa o pa2 =816 )

I' —» A (IeoPapnq):
Pr =Pa < 3)

B — I (Nopog Boyle):

Py Ve =prVr < 82=4 Vi & “4)

(Evaiioxtikd tov Oyko Vi umopodue va tov fpodue pe v epopuoyn tov vouoo
tov Gay-Lussac yio. v uetofoin I'—A).
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A3.

Koat. A Koat. B Kot. I’ Kat. A

p (atm) 8 8 4 4@
V(L) 1® 2 4@ 2
T (K) 273 546 546 273

P A(c1tm)

8 £ 5

iy
T *— | T Ty
7. "T,= Tfsi
o : : : —
1 2 3 4 V(L)

A — B: Wap = parAVap < Wag = 8:10°(2 — 1):10° < [W g = 800]

B—-1I: WBF = Il'R'TB' En% = WBF = pB'VB' En%@

B

B

Wpr = 8-105-2-103-&1%@ Wi = 1600° /n2 <

I — A: Wra = prrAVia < Wra =4:10°(2 = 4):10 < [Wp, = —800]]
A—A:  Wu=nRTy En% & Wan = paVa En% -

A

A

Wap = 8-105-1-103-&1% & Wip =— 800 /n2 <

To weéhMpo (cvvolikd) épyo eivor ico pe 1o 0oAyefpikd abpoioua TV
EMUEPOVG EPYOV:
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Weo = Wap + Wpr + Wry + Wy, &
< W, =800+ 1120 — 800 — 560 &

© Way = 560]

Ad.  Oeppomra amoppopdror otig e€ng pnetaforéc:

A—B: Wy > 0, AUpg > 0 dpa ovupovo pe tov A" vopo g
Oeppodvovopuxng kot 1o Qap > 0.

QAB = %HRATAB = QAB = %'WAB = QAB = %800 =
& [Qap = 2000]

B—-I: Wy > 0, AUpxg = 0 dpa ovppwva pe tov A° vopo 1ng
Oeppodvvopuxng kot to Qpr > 0.
Qpr = Wpr + AUpr &
H ovvolikr Bepudtnta mov amoppodtanl ot O1dpKela evOC KOKAOL
glvon ion pe:

Qn=Qap + Qpr & Q; =2000 + 1120 < |Q, = 3120]]

H amddoomn g Oepuiknig umyavng eivon ion pe:

W, 560 7

e=—2 oe=— o= —

Q, 3120 39

H oandédoon g pnyovrig Carnot av Aettovpyovoe petalh tov 101wV
Bepuokpaciov Ba NTav:

T 273 273
ec=1——c<:>ec=1——<:>ec=—<:>

T, 546 546
[Mo va pmopet va vap&er n mapoandve pnyovh oty mpdén Oa mpémetl va £xet
amodoon UIKpOTEPN amd TV amodoomn g unyavng Carnot copuemva pe to
Bempnua tov Carnot.

, . 7 L .
Eoto ot e<e, <& 3o <0,5 < 7<19,5 woybet, apa vrapyet.
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