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

A5. 0=, B=A;y-I,0-A,e—A

OEMA B
B1. 1. Ymoth aravinon n B.

Eneton ta popticpéva copatiol e16€pyovionr KABETa oTIg OVVOUIKES
ypapupég tov O.M.IT Ba Tovg acknbst and 1o medio n dSvvaun Lorentz,
FLor K@0eTN oV ToyhtnTd TOVG, 0710TE Ol Sty pAYOLV TUM O KUKMKNG

21Tm

TpoyLag axtivag R = g—: Ko pe mepiodo T = Bq

Yopoatiowo A: Ry = 2mu Yopartioo B: Ry = MY onéte
Bq B2q

2mu
&_ Bq @& 2 muB'ZqQ&_Z muB 2q®
R, mu R, muBq R, muBq

B2q

2. 20T aravTnon n v.

Ot tpoyiég mov Ba daypdnyovy ta. cwpatiola ival NUIKOKAO, 0TOTE O

. , ‘N s , , _ T
xPOVOG €600V Yo To KABE Eva eivon icog pe t= —.

2
1 1
Sopotido A: t; = —T; = - 2020 = 2
2 2 Bq Bq
1. 12mm _ mm

Yopotidw B: ty=—-T,= - — = —
He 2727 2B 2Bq

Ta coparidia eEgpyovian pe ypovikn dtapopd (tparta e€Epyetar To B):
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Ar= 210
2Bq

B2. Xwom andvinonn p.
['vopilovpe 6t1 N Yoviokn Tayvtnta diveton omd ) oxéon o = 2nf wou 411 1
LEYLOTN TN TG EVOALAGGOUEVIG TAGTG OlveTon amo T oxéon V = N-o-B-A.
A@ov MTAACIAGTNKE 1) GLYVOTNTO TEPICTPOPIC TOV TAAGIOL Ba SimAaclooTel
Ko 1] Yook ToyvutnTa (o) Kot ) péytotn Ty g taong (V).
v =400+2 qu(200xt) (S.I.)

B3. ZXwom ondvinonn a.
H povn dvvaun mov ackeiton oto coporido B eivar np dvvapun Coulomb ( F, )
OmOTE 1GYVEL OTL:

kQq_ 1 2kQq

2
—mu <ou= [ ——

Eupy = Ew. & Unynna = Krpa < r 5 g

OEMA I

I'l. Xpnoipuomoliwviag Ttov. Kavova TV TPV OuKTOA®V, [pickovpe 0Tl TO
erevbepa MAektpovia, mtov Bpiokoviol 6To ECHOTEPIKO TOVL aywyol, dO&yovton
duvaun Lorentz pe @opa mpog 1o K. ‘Etot oto dkpo K vrdpyer cuecmpevon
OPVITIKOV QOPTIOV, EVD 0TO Akpo A EAlelppo apvntikod @optiov 1 aAAbg
nepiocela OeTikov Qoptiov. Zuvendg 1 {nroduevn ToAkdTnTa E1KOVILETOL GTO
TOPOKOAT® Gy 0L

K
x @
U
—
ﬁh qﬂ
Rz
y —
N

Y10 1010 oynuo €xel oyedNOTEL Kot 1] QOPA TOV EMAYMYIKOL PeELUATOS. AOY® TNg
VTOPENG TOV ETAYMYIKOV PEVUATOG O aymyds déxeton amd To poyvntikd medio dvvoun
Laplace, n @opd g omoiag (pe ypnon kot ikt Tov Kavova TOV TPLOV SUKTOAWMV)
TpokOITEL OvTiOETN a6 TN Popd TG duvaung F.
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I'2. T tov KivovpeVo ay®yO 16(VOVV 01 GYEGELG:

E., =Bu/
E Bu/ Tur?
== =— Kot FL=BI12=BU1Z
Ro)\ Ro)\ Ro)\

O aywyog Oa anoktioel otadepny (opraxh) TayvTnTa, étav fdcel tov 17 Nopov
Newton Oa 1oyvet:

BZ'UOP'E2 2 2
SF=0e F=-F & F=—2 o B.y, *=FR, <
Ro)\
FRa _F-R,+R;) 04-(8+2) 04-10
Voo “gr2 Tl T gre 7 Po = 22.052  4-025
m
Uop:4€
. Uop m
I'3. Otovu-= =2—
2 S
Eqn=Buls E,..=2-2.05< E . =2\
=B 20 | 02A
R, 10 3 I

N 10000Voua, €POGOV 0 Kivoduevog aywyog KA 1codvvapel pe myn HEA
E.. =2V Kot ecwtepkng avriotaons Rs=2Q, Ba woyvet:
Vin =E,. -I'R, & Vi, =2-02-2< Vi, =16V

. U, . , ,
I'4. ™ otyuq mov u :7"=2m, t0 pétpo g dvvaung Laplace mov aokel to
s
LoyVITIKO tedio oTov aymyo sivat:
F,=Blle F o =2-02-05<  F_=02N

Egapuolovrog tdpo tov 2° Nopo Newton 6Tov KIVOOUEVO ay®yd, EXOVLE:

F-F
fF=mae F-F =ma< a= mL<:>
q=24-02 a=2m
01 s’
A 4 4 4 4 UO
I'5S. H Beppuxn 16y0¢ mov avorTdiCoETON GTO KUKAMUO TH GTIYUN TTOV U = 2" SR
s
elvar:
Py, =R, © P =1’ (R, +R,) & Py =02 10 Py = 04W
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OEMA A
Al. A — B: IocoPapnc 6épuavon (1 exktdvomon), 010t 1 wieon givon otabepn, n

A2.

amoAVT Beppokpacio Kot 0 OyKog avEAVoLY MG avaAoya peyEom.

B —TI: Ico0epun extdévmon, diott  awdAivtn Bepuoxpaciao eivan otabepn, n
mieon HEIOVETAL, APa 0 OYKOG OC AVTIOTPOPMS OVAA0YO HEYEDOG TG
mieong Ba aw&avet.

I' - A: IooPapnc wo&n (| ovumieon), ot M migon eivor otabepn, 1
amoOAVTI Beprokpacion Kot 0 OYKOG HEIDVOVTOL MG AVAAOYQ PEYED.

A — A: Io60epun ocoumieon, 010t N andAvtn Beppokpacia givor otabepn, M
mieon av&averat, apa 0 GYKog g aVTIoTPOP®S aviloyo peEyebog g
mieong Ba perwverol.

Me 1t Bonbewa ¢ ypapikng mapdotacng p-T, tov dedopévov kot Tmv VOR®V
OV 1GYVOVV OTIG LETAPOAEG GCUUTANPDOVETAL O TOPAKAT® TIVAKOC.

A'— B (Nopog Gay- Lussac):
A, AN

T, /Ty 273 546 e @)

A — A (Nopog Boyle):

PaVa=paVa = pa2 =81 2)
I'— A (IeoPapnc):

Pr:PAC> 3)

B — I'" (Nopog Boyle):

pe'Vp =prVr < 82 =4 Vi & 4)

(Evaiioxtikd tov Oyko Vi umopodue va tov Bpodue pe v epopuoyn tov vouoo
tov Gay-Lussac yio. v uetofoin I'—A).
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E_3.0)20T(a)

A3.

Koat. A Kot. B Kot I’ Kat. A
p (atm) 8 8 49 4@
V(L) 1® 2 49 2
T (K) 273 546 546 273

i

A — B:
B—-1I:

I - A:
A— A:

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

WBF = Il'R'TB' En% = WBF = pB'VB' En%@

B

B

Wep = 8-105-2-103-&1%@ Wer = 1600- (2 <

Wra = proAVis < Wiy = 4:10°-(2 — 4):10° < W, = ~800]]
Wan = 'R Ty En% & Wan = paVa En% =

A

A

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

To weéMpo (cvvoAiikd) épyo eivor ico pe to aAyefpikd abpoioua TV
EMUEPOVG EPYOV:
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Wao = Wap + Wpr + Wry + Wy, &
< W, =800+ 1120 — 800 — 560 &

< W = 560J
A4.  Ogpuomra amoppopdrton oTig EENG LETAPOAEC:

A—B: Wus > 0, AUpg > 0 dpa ovppova pe tov A° vopo 1ng
Oeppodvvopukng ko 1o Qap > 0.

QAB = %IIRATAB = QAB = %'WAB = QAB = %800 =
& [Qas = 2000]

B—-I: Wy > 0, AUpxg = 0 dpo ovppwva pe tov A" vopo 1ng
Oeppodvvopuxnc kot to Qpr > 0.
Qpr = Wpr + AUpr &
H cvvolikr Oepuomta mov amoppodtar 6t d1dpKela evOC KOKAOL
glvon iom pe:

Qn=0Qas + Qpp<= Qp=2000 + 1120 & |Q, = 3120J]

H am6doon ¢ Ogpuiknig umyovig givon ion pe:
oo Wy o500 L7
Q, 3120 39
H anddoon g pnyoviig Carnot av Aettovpyovoe petald TovV 1010V
Beppokpociov Ba NTav:

T 273 273
ec=1——c<:>eC=1——<:>ec=—<:>

T, 546 546
[Ma va pmopet va vapéer n mapoandve pnyovh oty mpdén Oa mpémetl va £xel
amodoon UIKpOTEPN amd TV amodoon g unyavng Carnot copuemva pe to
Bemdpnua tov Carnot.

, . 7 L .
Eotom ot e<e, < 3o <0,5 < 7<19,5 woyvet, apo vrapyet.
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