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4° ®@EMA - OEPMIKEZ MHXANEX
1. 15950

OEMA A
Op1opevn) mooOTNTE 160VIKOD CEPiov DQICTOTHL OVIIOTPENT] KOKAKY HeTdfolr), 1 omola
QMOTEAEITOL OO TIS MUAPUKATO OVTIOTPENTES LETAPOAES: Apyikd 160 mPN HETUPOAN] KATA TNV omoid
MPOCOEPSTUL GTO GéPo Beppomnta 200 J, o1 GuvEysld 1600epLUn NeTdforN] Kutd TV omoid to
aéplo mapdyst Epyo 150 T kol TEAMKA EMGTPEPEL GV UPYIKI] KUTAGTUGN UEGH LS 160Papovg
LetaPoinc amodidoviag oto mepBdiiov Beppotta 250 J.
A1) No KOTOGKEVAGETE TOOTIKG Sroypappota (dniodn yopic upBpovg) p—Fxu V- T

Movadeg 7
A2) YmoloyioTE TO GUVOAIKO PUNYOVIKO £EPYO OV a0HIHEL TO AEPLD GE QLTI TNV KUKAIKIY] LETAPOL.

Movadec 6
A3) YmohoyiocTe TO GUVOAIKO TOCO BEpIOTITAS OV amoPaiel TO aEplo 0To TEPIPAriov GE AuTY| TV
KUKAKT] petafoin.

Movddec 6
A4) YmoloyioTe TO GUVIEAECTI] GMOSOONG UG BEPIIKNG PYavi|S 1) omoic Ba AEITOVPYOVCE LE
paon Tov Tapandve oVTIGTPENTO KUKAO.

Movdadsc 6

2.15953

OEMA A
OpIGHUEVT] TOCOTITO LOVOTOUIKOD 180VIKOU UEPIOV TOV PPIicKETUL GTIV KUTAGTUGT] BEPLOSVVHLIKTS
ooppomids A (Po. Fo. Tp). DTOKEITUL GTNV TUPOUKATEO GVTIGTPEATI] KUKAIKI] HETaBor:
AB-1cofupic EKTOVMOGT NEYPL VU SITAUGIACEL TOV YKo TOu,
BI-1Go8spL 8£pLaveT] NEYPL VU SITAUCIECEL TOV OYKO TOV £)£1 GTNV KUTASTUCT B.
T A-tgoympn] Wouln UEYPL TO OEPIO VO OIOKINGEL 11 OepUHOKpOcio MOV EIYE GV KATAGTOGT)
BEPLOSVVUIIKIG 1CoppoTiag A,
AA-GOBEPI] CUUTIEGT) OGCTE VU EMAVELBSL GTIV KUTACTUGT BEPUOSUVUIKIS 1COPPOTias A.
A1) Na yivel 1) Ypa@ik TupdcTac)) Tov HeTtdPoldy o dfoveg p-F. 6mov 8o @aivovTdl ol TIHES TNS
MECT|C. TOL OYKOL KOl TS Beplokpocioas TOV UEPIOL OIS KOTaoTacel A, B. T kol A. ouovdpTI|cEL
TV Po. Fo. Tp. (O1 TIHES TNE BEplloKpociag B0 CNUEOB00Y TAVE GTIS 1GOBEPLES KANTVIES.)

Movddss 6
A2) No vToroyiGETE TIC LETUPOIES TS ECWOTEMKNG EVEPYELUS TOV depiov AUag. AUra KUl AUxa TOD
aVvTIGTOLY OV OTig HETUforss AB. TA wot AA.

Movadec 5
A3) Nd vroroyiGETsE T1) BspdTNTU KUl TO £070 MOV aVIUAAGGOSL TO dEPLO LIE TO AEPIPdiiov TOV GE
EVav KUKAO.

Movadsc 7
A4) No vIoAoyiGETE TNV Oros0oc1 unyovils Cammot mov AsiTtovpyel Hetolid TV 1GOHEpUmV TOL
MUPUTAVE KOKAOD KUBMS Kol TNV amddoc)] Bepluki)s UNYUVI)S oV ASITOUPYEL GULLEOVE ILE TNV
MUPOITAVE OVTIGTPENTI] KLICATKT] HETUBOoAT].

Movddeg 7

ATVOVTOL 1] YPUULLOLOPLOKT] E161KT] BEpUOTITU TOL depion B0 oTuBepd OoyKo Cy = 3R/2 ko In2=0.7.
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3.15957

OENMA A (L)
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Mio OepluikT] UNYOvI] TTOV ¥PTCGLLOTOEL 160VIKO GEPLO AEITOVPYEL LLE TOV OVIIGTPENTO KUKAO TTOV
QUivETUl OTO Sidypapld. ZTNV apylKl] KATAGTACT 4 1) TecT Tow woavikob aspiov eival ion pe
Pa =4-10° N/m>.
A1l) Noa viroioyiosts TNV amodooT) piag Bepuikng unyxovrg Carnot mwov Asitovpysi petadd Tov idimv
1CO0BEPIOV, LLE AVTES GTIS OTTOLEG AEITOVPYEL T BEPULKT] UN¥AVT] TOV GAS SIVETOL

Movadec 5
A2) Na oysdldoets To didypaupna P-V Tng KoKk S neTtaPoirs o Buduoioynévo cHoTnia
aSovaov.

Movddeg 7
A3) Noa vrohoyiCETE TO @PEAO EPYO TTOV OIOSISEL 1] UNYOVT] O KABE KOKAO AstTOVpYiOg TIC.

Movddsc 6
A4) No DIToAOYIGETE TO GUVIEAECTI] AMOS0GT|C TG BEPLIKTS UNYAVTS.

Movadec 7
Aivovral: In2 = 0,7 kai Cyp= 3R/2

4. 15977

OENMA A

OplopéVT] TOCOTNTH 1WBoVIKOD Cepiov LVEICTATOL TS MOPOKATEM OVIWGIPENTES pnstafBoiic: A—>B
1068ep U EKTOV®EOT]. B=2T 1coPapiis coumieon kat I = A 1odympn 8Epuavorn.

Ailvoviol Yo TS KOTAoTAcsElwg Bgpuoduvvainkng wcoppomiag A wolr B D, =4 10° ™N/m= .
- 3

7, =2-107"m’., g =4-10"m

P A

Ir B

L

A1) Na PBpeite TO £€py0 MOV oaVvIAAAACCETAL RLETAZV aepiov kol mepifdiioviog yio KABsE uic amde Tig
MOPATTAVED OVTIGTPENTES NetaBoiec.

Movddss 6
A2) T'a kaBe pic petafoin] va Bpsite ™ uetafoin] 1TNg ECOTIEPIKIG EVEPYELWNG TOL GEpPIoL Kl TO
OGO BEPUOTNTAS TOV AVTUAAAGcCGETAL LeTaED aspiov kol mepiffdiiovioc.

Moveadsc 9
A3) Edv o unxoavi] ASITOUpPYEL e TOo 18aViKO g£plo Mo EKTEAEL TOV Mopaitdve KOkAo., va Bpsits
TNV AmG30GT] ALTAS TNS UNYOVS.

Movadsc 5§
A4) Na Bpebei n anddoon mog wbovikrc unyoavis Carnot mn omoio Asittouvpysi petaft tov idiov
AKpPaidV BEPLLOKPAGLDWV.

Movadsec 5

3
Advovtor: T TO 1WBaviKd a£plo 1] YPOULLOPLOKT] 161K OspuoTnTad vad cTaBepd oyko C). =5R oL

In2=0.7.
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5.15983

OEMA A
O PG LEVT] TOGOHTITA WBAVIKOD aepion VYICTUTUL TIC TUPUKATEH UVIIGTPENTESG ILETABOAES:
A—B: adwfaniki] EKTOVOGCT oamd TNV KATAGTUGT OspHoduvollikng  wwoppomioas A oykKovw
V, = 107 m® otV KaTt@oTacT) woppomiag B 6ykov Vg =2- 107 m® ko migong Py =3 10° N/m” .
B—I: woympn woin., pEyplr TNV KOTAGTAoT OBsppoduvvalukils woppomios I yue TV omoic
=107 N/m®.
T—A: adwfarnik] CUUTIEST), UEYPL TNV KATAGTUGCT) Beppodvvdlukns 1coppomios A 1 omoia £yet
oyxko ico pe V, .
A— A 100 @pT] BEPRAVOT] LEYPT TV UPYIKT] KOTAGTUG A.
A1) No vmoAoyiGETE TNV TLECT] TOL CEPIOL OTIS KATUWOTAGELS BEPLOSVVALIKTS 1G0pPOTias A Kat A.
Movadec 6
A2) No Bpeite TO £py0 MOV MUPAYEL TO WEPLO GE KAOs adwwPaTtikn) netafoin.
Movddec 6
A3) Nua Ppeite v anddoan UG UNYOvHS Tov 8d ASITOVPYONGE LLE TO GLYKEKPLUEVO KOKAO.
Movdadec 6
A4) No Bpeite v amédootn piog unyavis Carmot mow 8o Asitovpyodce HeEToSL Tov idwwv axpaimv
BEPUOKPUCLEV, OTMWS 1] UT¥CVT] TOV TPOTYOULEVOV EPOTI|HATOC.

Movddsc 7

Aivovtai: Ta To 18aviKd dEpLo 1 YPOUILOUOPIaKY] s161kT] 8spuoTnTa vid oTabepd Oyko C) = %R Ko

6. 16009

OENMA A
OploUEVT] TOCOTITA Wovikoy gepiov pog Beppukng unyovig M, vmofalistol GV OVIIGTPENTI)
wurhkr] petafoin 1— 2 — 3 — 4 — 1. To agépo EEKVa amd TV KOTAOTOOT] BEpULOSUVAIKTS
1goppomiag 1, émov ¥ = 2 L w1 p; = 8- 10° N'm®. T; = 600 K., ak0oA0vBel L1d 1GO0EPLT] EXKTOVOGT)
1— 2 péypt o OyKoC va Yiver 2 = 8 L, KUl GTNV GLVEYELWD VOICTATOL LA 1GOY PN WiEN 2 — 3 ueypt
™M Bepuokpacio I3 = 300 K. H emnduevn petafoin eivol o 16o0epurn coumiecn 3 — 4, LEYPL O
OYKOC va yivel Fi. Kol 0 KOKAOS OAOKANPGOVETOL LE M 1GOY®PN OEPUAVCT HEYPL TNV OPYIKN
KatacTaon 1.
Al) No vtoioyIGTEL 1] TECT) TOV GEPIOL OTIS KUTUCTACELS 4 Kot 2.

Movadsc 5
A2) No oyedaotel o Saypaupa p — F 1] KOKAIKYN RETAPoir] AcuPavovidag vmoyn TS TIUES TmV
peyebov p kot F mov vitoloyicats.

Movassc 7
A3) No vroloyioTel To MoGo TN BEpuoTnTog Tov PETAPEPONKE amd To meEpIfdiiov GTO AEPIO GTIV
16Oy @pn netaforn 4 — 1.

Movadec 7
A4) No vwrmoloyioTel 0 OCLVIEAECTIG OMOS0CNS TS 1Wavikng OBeplknc pnyovig Carnot mov
rertovpyel Hetall TV Oeppokpaciav T kol Ti3. Xopic va vToA0YIGETE TNV ATGS0GT] TNG UNYUVIS
M, va eENYNOETE av £ivdl IIKPOTEPT 1] LEYUADTEPT] MO TV AmOS0GCT) TS TPOTYODUEVTS U aviS
Carnot.

Movadsc 6

Aivoviol Cp=3R/2xon 6Tt 1 L = 107 m>.
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7.16017

OEMA A
To WovikKd GEplo ag Oeplukns unyavis Pploketal o1 Kotaotoon A (pa. Va. Ta). To aéplo
VIOBAIAETUL GE KUKAIKT avTioTpenti| Letoforn A—> B -5 1 — A o6mov:
1. A— B 16oyopn petefoir] uEypt vo SmAac1ocTel 1) TEGT TOV.
2. B — I 10c0Bepun eKTOVOGT).
3. I —= A wcoBoprig cvumicon REXPL TNV 0pyIKT] KATACTACT] A.GTIV Ooid TO UEPLO AIOPPOPd artd
o mepIPaiiov eVEpYELL LE TN LOopPT] Epyov 400 T.
A1) No anelkoViGETE TOOTIKA T1 TUPATAVE PeETafoin o dwaypanna p — V.
Movadsg 5

A2) No vnoroyicets 11 LeTUPOAT] TNC ECOTEPIKIC evEpyslag AL, .

MovddoscT
A3) No vtoloyiGETE TO £pY0 MOV TUPAYEL TO UEPLO GTNV 1IGOBEPHT EKTOVOGT.

MovdsecT
A4) Na Bpeite To COVIEAECT] UMOOOGNS UG BEPLIKNG UNYOVI)S TNS OMOlNG TO WAVIKO OEPLo
ekTelel qOTIV TNV KKK petofoin.

Movddésc 6

. R . . .. 3 .
Atfvovioil: 1 YPOUUOPWIKY] E101KT] Bepuotnia vimd otubepd oyko O =TR‘ R n ctubspd TV

1wovikav aepiov oto S.I kot In2=0,7

8.16093

OEMA A

Mia mocotnta n = 2/R mol (o R sivolr ogpBunmikd ico He TN CTUBepd TV 180VIKOV aepiov
. J - . . . . - i .

EKQPPUACUEVI] GE m) 1WBovikod aepiov PBpiokeTul GTNV KUTAGTUGT] BEPLOSVVULUKIS 1COppOTiag

A omov py=2- 10° N/m” kot Ty = 300 K. Tto CEpPLO YivovTol ol eE1)C UVTIGTPENTES HETUPOAEC:

A—B: 1cofuprc exTOVOGCT HEYM Fp = 2-Vy

B—T: woywpn woin uexpr Ir = T4

T —A: 1GOPEPL CULITIEGT)

A1) No Bpefobdv o1 OyKoL 01 BEPLOKPUGIES KOl O1 TECELS TOL UEPIOV OTIC KUTUCTACEIC A, B wat T,

Movdadsc 6
A2) No cupmminpeisi 0 TupukdTe Tivakas.
Metafoin | 7 (Joule) AL (Joule) Q (Joule)
A—B
B—T
I'—A
Movadsc 8

A3) Na yivovv ta dwoypdaupate (e PoBpoioynuévovs dfoveg) p-¥ wor p-T 7o TIC TOPUATOVE
HeETUPOAES.

Movddec 6
Ad) AV N TOPUATEVE KOKAKI LETUROAY) TUPIGTA TOV BEPLLOSUWVHLNKS KUKAO LIUS  BEpLLuK)S Unyavig
VO DITOAOYIGETE TOV GLVIEAEGTI] AMOS0OGCTS CVTIS TS LY VTS,

Movadsc 5
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9. 16096

OEMA A

Mg mocomta # = 10 mol 16ovikod gepiov og Bsplikn)S UNyoviS. PplokeTol TNV KUTAGTAGT)

Beprodvvaopuki]s woppomiog A omow pa = 10 atm wot Py = 4.1 L. To 0£plo veioToTol KoUK

peTofoir] amoteioUiEVT] Ao pa wofapn Bspravorn AB. GTo TELOC TN¢ omolag sivan Fp=3§8,2 L. ma

1gofepun extoveoaon BT, petd 1o mépag g omoiag eivol pr= 5 atm. o woofapt) yoln TA kot a

1Go0epUn CUUTIEGT] AA. Oheg 01 LETUPOLEC Slvol OVTICTPENTES KOl TO WEPLO OLEPYETUL LLOVO OO

KUTUGTUGELS BEPLOSVVILIIKIS 1GOPPOTIUS.

A1) No Ggyed1doTel TO0TIKd (¥ mpig omBIons) 1) KuKAKY LeTafoil) o daZoves p-V ko p-T.
Movddec 5

A2) No uvmoloyIiGeTe TIC OMOAVTEC BEPUOKPUCGIEC OTIC OMOIES TPUYLOTOMOIOUVIUL Ol 1GOBEPLES

netTofoiES.

Movadec 6
A3) No vToi0VIGETE TO GUVOALKO EPYO TIE KUKAIKIS LETUforng

Movddosc 8
A4) No vIToioVIGETE TO GUVEAEGTI] OTOS0GTS TN BEPLUKTS HNHOVTS.

Movddsc 6

ATVOVTOL 1] YPOUHOHOPIUKY] €101K1) Bepuotnta vid otabepd oywo Cp = 3-R/2, 1 otufepd ToOV

WoviKeOV depiov R = 0,082 L-atm/(mole-K) = 8.314 J/(mole'K) 611 1 L-atm = 101 J kot In2 = 0.7.

10. 16108

OEMA A
OpIGHEVT] TOGOTNTA WBUVIKOD UEPLOV TPAYUATONOLEL TNV AVTIGTPETTY KUKAKI peTafoin] ABTA tov
oyMuatos. H amdivtn Oeppoxpacic Tov gepiov GV KATAGTUCT BEpLOSVVUIIKIS 1GoppoTias B

wovtal pe Tg=400 K.

P (-10° N/m?) Al) No omodeifete 6Tt ta onueic B wkor I' tov OSurtiavov

Swypapuatog Ppiokovial oV 610 1000 KOUTOA.

______ I 2 Movddss 6
2 b r

A2) Na vroioyicbei 11 BeppomTa TOL AVICAAGGEL TO GEPLO HE TO

A i
: : _ TEPfdiiov KOTA T S1dpKELY TT|C KDKAIKTG LETUPOATS.
2 4 V(L)
Movddsg 7
A3) No vroioyicete To Epyo I mov mupdysetol amd To dEpPlo Katd 11 petofoin BI.
Movddec 6

A4) TIow eivonl 1 amddoot o pnyoavrs Carnot mov AslTovpyel peTald TOV eV okpdiov
BspuoKpaGLOV [IE TIS OKpOieg Beppokpacies mov sp@avilovial KOTd T1) 61GpKeld TOv KOKAOL
ABTA;

Movddsg 6

Aivetar 6ti: Cy=3R/2. 6mov R eival 1] otabepd tov bavikdv aepiov kot 1 L = 10~ m?
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11. 20133

OEMA A
Op1GHEVT] TOGOTTTO 160VIKOD GEPiOL TPOYLOTOTOIEL TV OVTIGTPENTI] KVKAIKY] peTafoir] ABTA tov
oynuatos. H amoivtn Beprokpacia tov aepiov oTv KatdoTaon BepLodvvaluKiS 1Goppomias B

wovto pe 7= 400 K.

P (10° N/m?) A1) No omodeilete omt ta onuelc B kot I' tov Ourhcvov

dwypappoTog fplokovtal otV 1610 1G00ep I KOWmOAT).

______ Movddsg 6
2 b----- bﬂ r

A2) Na vrohoy1o0ei 10 KaBupo moad HepIoTITAS OV EIOPPOPE TO

> 4 i) QEPIO KOTA 1) S1OPKELN TNG KOKAKNG LETUPOATS.
Movddeg 7
A3) No vrohoyicste o Epyo W mov TupdysTal amd 1o aéplo Katd ) petafoin BT .
Movdédec 6
A4) TIow eivor 1 amddoon pag pnyovic Carnot mov Aeitovpyel HeTald TOV OEPLOKPUCLOV TOD
nmpocdlopilovy o1 10o0Bepleg Tov dEpyovial amd Ta onueic A kot B mg wukhkig petafoirg

ABTA:

Movddec 6
Aivetar 6Ti: Cy=3R/2. émov R givar 1 oTabepd Tov 1davikdv agpiov kot 1 L =107 m?
12.21044, 21047
OEMA A
Tlogomta 1dovikoy oepiov exkterel v L) 4
koA petaforn ABTAA tov oylatog yid ",""

v omoia Sivetal 0Tt pa = 4 atm, V3 =2 L, 4

Ta=400K. Vp=4L. ITr= 200 K.

A1) No vToi0VIGETE TIC MEGELS Pr KOl Pa KOL

[ B

T Beppokpoocia Tp.

Movddec2+2+2

i
A2) No vmoioyicete T uetofor) ¢ 0 L= 260 400 Ts T (Kf
ECMTEPIKIG  EVEPYEWNS OTIS  OVIIOTPEMTES
netoforec TA, AA kol AB.
Movddeg 2+2+2
A3) No ovoudoete KGO [0 00 TIC OVTICTPENTES LETUPOAES TOV GYNILOTOS KU1 VU DTOAOVIGETE TO
TOGO TOL EPYOL OV TUPEYEL TO UEPLO KUTA T1) O1EPKELD GV TOV TOV KUKAOV.
Movddsg 4+3
A4) No vrnoloyiGeTe TO GUVIEAEGTI) OMOG0OGNS LMOC BEplUKNS LYoviS, TO O£plo TS omolug
Lertoupyetl Le PO TOV TUPUTEVE KOKAO.
Movddsc 6

Aivovtat latm = 10° N/m?, In2= 0.7 ko1 61t Cr=3-R/2.
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13.21045, 21047

OEMA A
Tlogétta  1dovikod oaepiov  sxterei mv  HL) 4
KUKAKI LeTaforn) ABTAA Tov GIUTOS Yd .

TV omola Stvetul 0Tt pa = 4 atm, Fa =2 L. 4

Ta=400K. Fg=4L. IT= 200 K.

A1) No vnohioyiGETE TIC MEGELS Pr KUl Pa KU1

()

) Beppokpucia Tg.

Movddeg2+2+2 !
A2) No vmoroyicete T uetaforny mg 0 250 400 Ts T (Kf
ECOTEPIKIS  EVEPYEWS GTIC  OVTIGTPEMTEC
netofores TA, AA kut AB.
Movddeg 2+2+2

A3) Nou ovoudoete KUOE [ o TIC OVTICTPENTES HETUPOAES TOV TYUUTOS KUl VU DTOAOYICETE TO

TOGO TOL £PYOD TOV TUPAYEL TO UEPIO KATH T1] SIEPKEL GLTOD TOL KOKAOW.

Movddeg 4+3

A4) No vrnoloyiGETE TO CUVIEAECTI] OMOGOCNS [MOUS BEPIKIS UNYOVIS. TO OEPLOo THS Omoidg
AEITOLPYEL LE PACT) TOV TUPUTEVE KUKAO.

Movdédec 6

Afvovtat latm = 10° N/m’. In2= 0.7 ka1 61t Cyr=3-R/2.

14. 21048

OEMA A
OpICHEVT] TOCOTNTU W0UVIKOD gepiov.Tov BPIoKETUL GTIV KUTACTUOT BEPRLOSVVULIKIS 1C0OPPOTIiUS
A (po. Vo. Tp). 0WOKETUL GTIV TUPUKATE OVIICTPENTI] KVKAKI] HETUBOAN:
AB-1c0Pupn|c eKTOVMOGT [EYPL VO TETPUTAUCIOGTEL 0 OYKOC TOD.
BI'-1coympn) petofoin) peypr ) Beppoxpacia To.
TA-1Gd0epun LETUfOAN.
A1) Na yiver 1 ypo@ikl] TapdaTac!) TV HETUfoidv 68 dioves p-V. 0mov Bu QaivovTol ot TIUES TS
TEGTC. TOL OVKOD KU1 TS BEPUOKPUCiog TOV 0EPIOL OTIC KUTUOTACE1S A, B, ko I'. GuvapT|cel TV
Po. Fo. To. (O1 TILES TNE BEPLOKPUCIOS VI GTJLEIOBOUY TEVE GTIC 1GOBEPLLES KUNTVAES).

Movddsg 5
A2) No »IoloyiGTEL 1] OEpULOTI T TOL UMOPdiAsl TO UEPIO GV KUKAWKI LETUPOAY] CUVUPTIGEL TOV
Po. Vo. To.

Movddeco
A3) No vmoioyioTel To 0Ad £pY0 CTIV KUKALKY) LETUROATGUVIPTI|GEL TOV Po. Fo. Th -

Movddeg 7
A4) No vroioyicete TV amddocn unyovie Carnot mov ieitovpyel netol tov oxpaioy 1G08spLav
TOV MUPUTEVE KUKAOD, KUBOSC KUl TV gT060GT) BEPLLIKIS UNYEVIIS TOV AEITOUPYEL GUQOVA LLE TV
TOPUTCVE AVTICTPENTI] KOKAKY HETAPorr] (01 amodOCELS VO EKQPUCTODV M KAGGLLUTO).

Movddsc 7
ATVOVTOL 1] YPOULOLOPIOKI] EW01KY] BeppotnTa Tov aepiov vmd ctabepd oyxko Cy = 3-R/2 wo1 0Tt

In2 =0.7.
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15. 21054

OEMA A
OpPIGHEVT] TOGOTNTU LOVUTOLIKOD 100VIKOD ¢UEPion Tov PPIcKETUL GTIV KATAGTUGT BEPLLOSLVULIKTS
wwoppomog A (Pg. Fo. To). DTOKEITUL GTIV TUPOUKATE UVIIGTPENT] KUKALKY LETUfoA:
AB-1GoRUp1g EKTOVMOTT] LEYPL VU TETPUMAUCIUCGTEL O OYKOS TOV.
BI'-ooofatuet petafoir) Heypt ) Beppoxpacia To.
T A-1c08spun petufoin.
A1) No yivel 1] Ypo@iKl] TUpdoToot) Tov HeETufoidv o dioveg p-V. omov 6o QuivovTgl o1 TILES TS
MEGTC. TOV OYKOL Kol TS BEpOKPUGLOS TOV depiov GTIC KOTAoTdGElS A. B, wot I'. Guvapmicel Tov
Po. Po. Top. (O1 THES TS Beplokpacios 8u GNUEI®BOVY TV GTIS 1IGODEPES KUUTOAES).

Movddec 6
A2) No vrnoloyiaTel 0 A0Y0S TOV £pYOV MOV UVIOAAGCGETUL LETUSY deplov kot mepifdiiovTog yid

.. Wer
Tig petefoiec BT wot AB, — .
Wag

Movadsco
A3) No vroioyioTel 0 AOY0S TOV BEPLOTHTOV TOL UVICAAGCGoEToL HeTaly aeplov Kol TepIfdiiovTog

.- Q4B
o Tig Letoforec AB won TA, —— .
‘ra

Movddec 6
A4) No vmoioyicste v omddoct) unyovile Carmot mov AetTovpysi LHeTolld TV okpdiev
BEPUOKPUGLAV TOV TMUPUTHVE KOKAOD KUBMS KUl TNV amod0ocT) BEpUKS UNYUVI)S Tov Asitovpyel
cOUQ@VE (e TNV TUPUATOVE OVIIGTPENTI] KLKAIKI] HeTdfoil] (01 dmM000CGEI VO EKQPUCTOUV ®C
KAGOOTA).

Movddec 7
ATvovTol 1] YpOploLoplaKl] 101Kl BEpHoTTa Tov depiov VIO GTaBepd oywo ¢, = 3R/2 | In2= 0.7

Kol 0 oduPanikog GUVTEAEC TS ¥ = 5/3.

16. 21057

OEMA A
OPpIoHEVT] MOCOTNTU 160ViKoD deEPIOV  Mdg BEpLIKNS UNYOVI)S EKTEAEL KLKAMKI] OVTICTPENTI
pnetaforn ABT AL 1) onold GAOTEAEITUL WO TIS MUPUKATE EMUEPOVS UVTICTPENTES HETUPOAES:
- GO TNV KOTASTOGT] GEPLLOSDVALLKNS 1COPPOTLUS A LIE pa= 10-10° N/m” kot Pa= 1 L. exTov@vVETaL
1Gofupds TNV KOTACTUCT BeEpLodvvVa KIS wWoppomiac B ne Pg =2 L.
- oMo TV KUTAoTaol B skrovaveTol addfonikd TV KeTaoTaoT) BEplodsuva ks woppomiag I pe
Vr=421L,
- KOl TEAOS OO TNV KUTACTACT I emavEpyeTUl 1GO00EpLO GTIV KATASTAUCT] A.
A1) No gnetkoVIiCETE TV KLKAIKI] LETUPoir] O Sudypaid -7 GNUEU@VOVTOS To GES0LLEVT YLd TV
TEGT] KUl TOV OYKO.

Movddes 8
A2) No vimoioyicGeTe. Vo KABe semuepovg petafoin. n Bspuomra @, To gpyo W kol 11 petafoin
TS ECOTEPIKNS EVEPYELUS AL TOV aepiov.

Movadsc 9
A3) No vmoloyiGETE TOV CGUVIEAECSTI] ATOS0GS TNS BEPLIKIC COTIS UNFUVI|S. KUBMS eTIoNS KUl
TOV GUVIEAEGTI] OMOS0GTC oS unyovils Carnot mov 8o AeiTovpyoVos NETAZD TV 161GV akpaiov
BEPLOKPUCIOV TS TUPUTEVE KVKALKIS LETUPOANS.

Movadsc 8

AfvovTar ¥ = 5/3. In2 = 0.7. In(4v2) =2 - 0.7.
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17.21058

OEMA A )
p(10° N/m')

]
[}
[}
[}
1
Ty 2Ty T

OPIGLEVT] TOCOTNTE 180VIKOD CeEplow [og BEpIKNS LUNYOVIS EKXTEAEL TNV KLOKALKI OVIIGTPETTI)
netoforn) ABI A Mo QUIVETUL GTO MOPOIaVe olaypoo p-T.
A1) No vIo,0VIGETE. Y1d KAOE EMUEpOVLS HETUPOAT]. T Bepuotnta @, To gpyo A kol 11 LETABOoAN
IS ECOTEPIKING evEpYEIXS AL TOL gepiov. £4AV TO £pyo KATd T netoforn T A sivalr W4 = - 700 T.

Movdadec 8
A2) Na vIol0oyiGETE TO GUVIEAECTI] UMASOCTS TINS SEPLIIKIS CLTTS UNYOVIS KOBMS EMIcS Kol TOV
CUVIEAEGTI] OmMOS0CTS Hws Unyovile Carmot mov 6o AsTovpyoUlceE HETAS) TV idwmv aKpaiov
GEPLLOKPUCLEV TS MUPUTEVE KDKAKI S HETUBOoAT|C.

MovasSes 7
A3) Edav 1 unrovn apoynatomolel 120 workiovs ce 1 AEwTO vo DITOAOVIGETE T UNYOVIKI] 160 Tow
AIMOSIOET 1) U ¥ OV,

Movades 5
A4y Edv avTi] 1) 8spLit1] Unxavi) Kivel oynua nalag m= 600 kg, moco ¥povo Bda ¥PeElUcTEL TO oY d.
SEKIVOVTOS OO dKIVICLO. Y10 VO QTOKTIGEL Tay0INTe neErpov 72 km/h: No Bswmpicete OTL 041 1)
LUN¥OVIKT] EVEPYELD IOV OTOOIOEL 1) UNYOUVT] LETUTPENETUL GE KIVI|TIKI] EVEPYELL TOV O¥INIOTOS ¥OpPig
AT HIELES.

Movadec 5

Alvoviol Cy = 3-R/2 wol In2 = 0.7,

18. 21059

©OEMA A o
P10 Nim’)

n .
[T

Ty T(K)

GEPLIKT] UNYOVI] DELC TUTOL TV KUKATKI LETAEPBOAT] TOV TUPICTOVETUL OTO TOUPOITOVE SOy POLLLLO
p-T.
A1) No TopocTIGETE TV MOUPAIavVe HETAPoin] e owdypouo p-F. edav divetor o1t Fy= 1 L. wol va
VITOAOYIGETE VIO WABs emuEpovs HeTafoin]. ™ Ogpuotnta O, TO £pyo FF wdl I HETUPoin) Tn<
ECOTEPIKIS EVEpYELog AL TOL agpiow.

Movadsc 8
A2) No vitoloylGETE TOV CUOVIEAECTI] OMOSOCT|S TS BEPLIKIS CU TS UNyoavi]s KaBMg emicng Kol ToV
CUVTEAEGTI] OMOOOGCNS MIUS MNyovie Camot mov 8d As1Tovpyolce HeTAll TV 1o1mV adrpdicv
BEPLIOKPUCLEV TNS TUPUATAVE KLKAUKNS LETUPOANS.

Movades 7
A3) Edv 1 uinyovn) Tpaypatomolel 120 kdkAions e 1 AemTd Vo DITOAOVIGETE TNV UNYOVIK] 1GYD TOV
aIToSiosl 1] Y OVT.

MovaSsc 5
A4) Edv cvuti] 1 Bsplkn unyovi) kel oynuo palog m = 300 kg, moca rdtpa Peviivng Ba
KOTOVOIGGEL TO OYNLd SEVEVTOS oitd TNV dKIVoIio HEYP1 Vo GloKTNGEl TayDTNTa HETpow 72
km/h: Na 8empfGETe OTL A 1] UNYOVIKT] EVEPYELD MOV UTOOLSEL 1] UNYUVI] HETUTPEMETUL GE KIVI|TIKT
EVEPYELD TOV OYNNUTOS ¥PILS GITMAELES.

MovaSsc 5
Advovtol Cy=3"R/2. In2 = 0.7. 8epuoTNTd TOL TOUPAYETUL KOATAE TNV KUVGT TN Peviivng avd povada

naloc sivan 4-10° Jkg wor 1 moevotnTa Beviivng p = 800 kg.-’uls.
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19. 21072

OEMA A

Idowviky] Ogpluxky]y punyoaviy Asttovpyei pe mocdHTMTA :%nlol A
HovoadTomKOD 1Bavikod despiov, To omoio vIcTUTOL TIS TUAPUKATE
aVTIGTPENTES LETaPOArES:

A = B: Adwpornikl] &exTO6VOCT., amd MV KOTAGTUoT
Bspuoduvvaki)s woppomicg A Us Pa —32-10° N/m? wat B

V, = 107 m®, oV KATAGTAc BepUodvvalkis Goppomias B ue

Pg =10° N/m>.
B = I': IcoBoapng coumiecn pHéypl TO AEPLOo v AITOKTHGEL ToV &yko V), .
T = A: Icoympn BEppuovoT) pEypl 10 aéplo va emavEADEL GTIV apyIKT] TOV KUTACTUCT).
A1) Na vmoioyVIGTEL 1 BEploKpacio TOV dEpPiov GTNV KATAGTAGT] BEPLOSVVULIIKIS 1GoppoTias A.

Movasec 4
A2) Na Ppsosi 0 éykog TOV gEpion GINV KATACTACT BEPILOSVVULIKN S 1Goppomiag B.

Movdasec ¥
A3) No vitoA0oYIGTEL O CUVIEAECTIS AMOS0CTG TG BEp KIS U OVT]S.

Movddes 12

A4) Nao vmoloyioTsi 0 CUVIEAEOTIS amddoong Hag unyovis Carnot mov 8a Asitovpyodos peTald

TV ISV arpaicov BEPUOKPUCLOV LIE AUTES TOV ASITOVPYEL 1] TUPUATEVE BEPLLLKI] LYKoV

Movadec 5

O1 GUVTEAECTES AMAS0GCT|S VI EKPPUCTODV ¢ KAGG LA TH.
AiveTO1 OT1 Y10 TO HOVOOTOMIKE 16ovikd agpla woyver: C) = %R .
20. 21073

GOEMA A

. 16 P . - .
ITocomnta 1 = = mol povoatopkod wavikod aspiov veioTatal TIg A
B

MUPOUKATE AVIICTPENTES peTaforsc:

A = B: IcoBapic B£pHAVGT), A TNV KUTAGTAGT] BEPHOSLVALIKTS

wopporiag A pe p, =32-10° N/m®> xat F, =2-10° m’, omv

KATAGTOGT Bsppuoduvokis woppomiag B ps ¥y =16-107 m’. r

B —> I Icoyopn woén pgypt TNV KATACTACT] OSplOdUVOLIKTG

woppomiag I ¥

T = A: Adwfariki] CupTiect pEyptl TO 0EPLO VA EMAVELBEL GTIV GpYIKI] KATAGTAGCT) A.
A1) Na vroioyicTel 1 Bepprokpacia ToD dEPiov TNV KATAGTAGT] BEPHOSVVOLIKNS 1GOPPOTiaS A.

Movdadec 4
A2) Na Bpebei 1) mieon tov agpiov oty KOTAoTRoT Beppoduvankng wwoppomiag I

Movadec 4
A3) Na vroroylotodv Yyt kdbe pia amd Tig empépovs PeTafBorés To £pyo Kol 1) BepuoINId TOL
OVTOAAGCOCEL TO GEPLO LE TO meEpPfdiiov.

Movddeg 12

A4) Na vmoloyioTel 0 GOUVIEAEGTNG ONOS00NS (VO eK@PUCTEL OC KAAcA) Hag DVIOBETIKNG Ny ovig
Carnot gdv AsitovpyoVce HeTaZD TV 600 okpuiwy BEPUOKPUCIOV TNG TUPUTAVE KLKAUKNG
HeTafoing.

Movdadec 5

. . . L. . 3
Afvetal OT1 Y10 Ta povoatopkd wavikd aépia woxvst: Cp = —R.
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21.21074

OENA A
. 1.6 . . P . = . .
IMocotnta i = R mol povoatopkod woavikod aspiov Bpicketal GE Lo 1BoviKT] unyavi] Carnot kot

KOTG TN ASTOoupyict TNG UNYAvVI)S EKTEAEL TOV AVTICTPENTO KukAio Carmmot ABTAA e TIC MUPUKATD
OVTIGTPENTES NETAPOAES:
A = B: IooBepun eKTOVMOGT)].
B = I': ASoBatiki] EKTOVMOGT.
T = A: IcdBepun coumisan.
A = A ASwBaniky] coprisan.
Io ™ Bgpporkpacio NG Woypng Kot NG Bepuns Sefapnevils wydsl avrictoyo: I, =300K.
T, =1200K .
A1) No vtoloyiGETE TO CUVIEAECTT] OAMOS0CT|C TG UNYOVI|S OUTTCS.

Movadsc 5
A2) Av 7o TOV OYKO TOU CEPIOV OTIS KOTOOTACELS BEpULOdUVILNKIG 1WCoppomias A kwual B woydel
ovTicToyo: ¥, = 107 m?. Vg =2.718- 107 m®. va vroioyicste TN BEpUOTITA OV TPOCEEPSL 1)
Bepn] SECUEVT] OTO UEPLO KABMS KUl TO £PY0 OV MUPAYETUL WO TO UEPLO CE EVOV KUKAO.

Movadssc 8
A3) No anodseifete 611 Ta épya Tov adrafankdv petafoidv B = T kon A = A oToV KUKAD Carnot
eival avTiBeTd.

Movadsc 6
A4) Na Bpseite 10 £pyo MOV OVICAAACCGETOL PETAED TNS UNYOVIS Kol Tow mepifdiiovios Katd Tnv
1608spun coumiecn I' = A.

Movadec 6

Geoprjots 0Tt M 2.718=1.

22.21075

OENMA A
. 1.6 . . ; . = . -
ITocoTNTA N = = mol povoaTopkol Wwavikod aspiov Bpioketdl GE Mia 1W6avIK unxoviy Carnot Kot

KOTA T ASTOVPYIC TNS UNYOVI)S EKTEASL TOV OVTICTPERTO kKOKAo Carmmot ABTAA UE TS TOPOKOATO
OVTILGTPENTES NeETAPoiES:
A = B: IcO0gpun EKTOVEOOCT).
B —= I': Adwfonikl] EKTtoOvVooT).
I = A: IcdBepun coumison.
A = A ASwBaniki copmisen.
T ™ BepuokKpacia TNS WLYPHS Kdi TS Bgpuns OSeouevi)s 1G¥0el avTictoyd: 7 =5S00K.
T, = 2000K.
A1) Na vToloyiGETE TO CUVIEAECTI] AMOSOGCTS TNS UNYOVI|S AL TS,

Movades 5
A2) Av Yo Tov OYKO TOD COEPIOL OIS KOTUGTAGELS BEpHOSLVOLIKT S wWGoppomiog I kot A 1GyVUEL
avrTicToyya: Pp =4.482-107 m?, PV, =107 m’. va vroloyicete T BspudmnTa mov amofdiier 1
UMY OVT] GTTV Yo pT] SeSaeVT] KUBMS Kal TO EPYO0 IOV MTUPAYEL T] UNYOVT] GE £vd KOKAO.

Movadsc 8
A3) Na arodsifsts o011 Ta £pya Tov adwofPfoanikdv npstofoicv B =2 T xolr A = A orov kUokAo Camot
sival avTiBsTto.

MovdSes 6
A4) Na Bpeite 10 £pyo MOV AVIOAAGACCETAL UETASD TNG UNYOVIS Kol TOoL TeEPIPEiiovios KaTd TNV
1000spun EKTOVOGCT A = B.

MovdaSes 6
Gewmpnote 0Tt In4.482 =1.5.
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23. 21089

OEMA A

OepLKY] UNyov] ¥PNCIHLOTOEl LOVOUTOUIKG 100viKd agplo. TNV dpKEld EVOS KUKAOL TO UEPO
EKTEAEL TEGOEPIS UVTIGTPENTES HUETUPOIES. TUYKEKPIUEVO, OO TNV KUTACTUGCT BEPUOSVVULIKIS
coppomias A, pe WECN Py = 10° N/m’. oyko ¥V, = 2107 m® xot Bepuoxpucia T, To déplo
ovumeletol 1000ep U EOC TV KOUTAGTAG Beplodvvalltkiis wwoppomies B, émov o dykog Tov sival
Vo/2. Z11) COVEYELN TO UEPIO BEPUUIVETOL 1GOYOPU £OS TNV Katactacn I, omov 1) Beprokpucic Tov
vivetar 2T, Ax0oA0VOMS TO CEPIO EKTOVOVETUL 1C0OBEpUE ©OC TNV KUTACTUGY BEpUOSVVHLIKNS
1GOpPOTIUS A, OGTE KUTOMY LLE 1GOYMPT LETUPOAT VO eTOVELDEL TV KOTUGTOC A.

No vT0A0YIGTONV:

A1) O1 TIHES TS mieon s ToL depilov oTiC KuTuoTacelS B, T kot A.

Movddec 6
A2) To gpyo MOV TUPAYEL TO UEPLO KOTA TNV 1GOBEPLL EKTOVOGCT).

Movddec 5
A3) O GUVTIELEGTIG UTOGOGNC NS WNYOVIS (VO EKQPUCTEL O KAGGLL).

Movadec 9

A4) H anodoon (g unyovis Carnot 1) omoia 8a Aettovpyodce HeTall TV SV0 TOPUTEVE OKPAIOV
Bepuokpuciav, onredn T, kot 2T,

Movddec 5

. 1
Atveton In 2 = 0.7 ko ]n; =-0.7

24. 21092

OEMA A
GEePLIKT UNYov] ZPNCILOTOED LOVOOTOKO 100VIKO ¢Eplo. TV O1dpKeLd EVOS KUKAOU TO GEPLO
EKTEAEL TPEWS UVTIGTPEMTES HETUPOAEC. ATO TNV KUTAGTOGCT] BEPLOSVVALLIKIS 1IGoppoTias A, OTOVL O1
TIMES TN)S TEGTS TOV OYKOL KOl TS BEPLOKPUCIUS EIVUL OVTIISTOU(U Po = 3. 10° N/, ¥, = 2.10° m’
wdt To. TO WEPIO EKTOVAVETUL 1IGOPOUPAS £MC TNV KUTAGTUGCT] BeplodvuvallikiS woopponias B, omov o
GYKOg Tov eival 3F,. T CUVEELD TO UEPIO WUYETOL 100YMPO EMC TNV KUTOOTACT GEPLLOdVVALIKS
1goppomias I'. OCTE KATOMY LLE 1GO0EpUT HETUPOAN] VO EMUVELBEL GTIV KUTACGTACT] BEPLLOGVVALIIKS
1coppomiag A.
A1) No yivel 1) Ypo@iKl] TUpdcTact) TS KOKAWKNS HeTufoins oe fubuoioynuévous aSoveg mieong -
GyKov.

Movddeg 6
A2) No vI0l0YIGTEL 0 AOYOC TOV EVERYOV TUYDINTOV TOV HOPIimV TOL deplov GTIS KATOGTAGELS A
KO1 T, Veyay/ Vewm)-

Movddec 5
A3) No vmoioV1GTEL TO EPYO TOV CERIOV V10 TNV KUKAKI HETUf0oAN.

Movddsc 7
A4) No vroloyIcTEL 1) ML TOWG EKOTO UMOO0GCT TG BEpLIKIE HNYUVI)S TOV AS1TOVPYEL 1E BAcTn Tov
MOPUTHVE KOKAO.

Movddsc 7

. 1 . B . . 3
Atvetat In—= -1n3 =- 1.1 ®0u1 OT1 Y10 T LOVOUTOLIKG 160VIKG aépia woyvet: O = —R.
3 : 2
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25. 21096

OEMA A
Mo BgpLitkn] Unyovn] ASITOVPYEL [IE TOGOTITA 1 mol svog wovikoy aepiov. H mopondve mocotnia
TOV 150ViKOU depiov BpiokeTon upyikd GTN KUTAOTUG!] SepLoduvo kS wwoppormiag A. omov 1) miean
glval pa=3 atm. o oykoc ¥a = 1 L, wor 1 amdivm) Bepuokpocia Ta To aépo vmofdiietol
SO0 IKD GTIS UKOAOVOES UVTIGTPENTES LETUPOAES:
A—» B 1wofopr)c BEpUAVOT LEYPL VI TPUTACGLUGTEL 0 OYKOS TOD.
B—»T : wgoyopn Wwicn Léypt TNV apyiKl] Tov Beplokpacid.
T — A 10o8spun LeTOfOrN] LEYPL TV UPYIKT) TOV KUTAGTUTT].
A1) No voA0oyiceTe 1] BgpUOTTU IOV UVIGAADIE TO UEPLO LIE TO MEPIPAAloV TOV KUTA T1] O1GPKELD.
™ms wofapods BEpLavonc.

Movddsc 6
A2) No Gyed1doeTe T1] KOKAKY LETUfoAN G8 Owdypapla p-¥ le Bobpoioynevons aZoveg.

Movadsg 7

A3) No vToloyiceTe TO GUVOMKO £pY0 TOU TUPAYEL 1] BEpLLuKl] UNYOVI] GE £VO KUOKAO ASITOUPYIOS

me.

Movadesg 7
A4) No 0vmoioViGETE TO CUVISAECGTI] UTOS0CTC TS BEP LK UNFUvVIS.

Movadec 5
Atvoviol ot ypoppopoprokis swdikeg Bsppomieg tov aspiov C, = ;R kot C, = %R . om

s N
latm =10 — watln3 =1.1.
m

26. 21100

OEMA A

Gsepikn] punyovn Asttovpysi pe mocomnTo # mol wovikod ospiov. H mopumndve TocoTnid Tov
Wwovikol depiov PBpiokeTol dpyIKd OTN KOUTAGTAGT] BEpUOSVLVULIKIS 1IGoppoTias A, OTOV 1] WECT)
givalr pa=6atm. o oykoc VPa = 2 L, wot 1) amoivty Bspuoxkpacia Ta To wgpo vmofdiiston

SLHSOYUCE CGTIS MUPUIKATEO IVTIGTPERTES NETUPOAE

A —» B 1GO0gp ) EKTOVOGT LEYPL VI SUTAUGIAGTEL O OYKOS TOL.
B —» I : 1coympn Wi LEYPL VO VITOTPUTACGIOGTEL 1] O A LTI BEpLOKPUCIia TOL.
I — A : 1008ep1) CUUIEGT] HEXPL TOV UPYIKO TOU OYKO.
A —» A 1G0YOP) LETUBOAT LEYPL TNV UPYIKI TOV KOTAGTUGT).
A1) Na vroloyicets 1) BepudtnTo Tow ovIdiidis TO AEPLO HE TO MEpIBdiiov TOL KATA T1] SrdpKeld
S oo m@PIS WHEng.

Movddec 5
A2) No GCyedlGGCGETE TNV MUPUTAVE KBIKAKI ULeTdBoir] Tov dgpiov Ge Sdypopue p-¥ ue
BodBLoioynuevous diovec.

Movddec 7
A3) No vroloyicETE TO CUVOAKO EPYO MOV MWUPAYEL 1] BEPLUKI LNYOVI] G Evd KOKAO AS1TOLPYIUS
™me.

Movadsss 7
A4) No vrToioyioETE TO CUVIEAEGTI] GTOGOGNS TNS BEpKIS UNyovile Tow Asittovpyei pe Pacn tov

TUPUTEVE KOIKAO (0 CUVIEAECTI|S VU EKQPUGCTEL O KAGTLC).

Movddec 6
X . - . . . . 3
ATvovTOu 1 YPOUUOHOplUKY] £kl GepuodtnTa Tov ogpiov v orafepd oywo O, = = R .

s N
latm = 10" —5 wot In2 = 0.7.
m
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27.21125

OEMA A

TTocoTnTa 16GviKOL aepiov VEIGTATOL OVTIGTPERT] adofaTiKy] EKTOVOCT amd TV KOTAoTOoT
Beprodvvokng woppomiag A (Pa.Va.Ta). OUV KOTGOTOON BEPULOSLVOUIKIS 10OpPOTHaG
B (Pg.Ve.TB).
A1) No anodeifets 6Tt wyder 1) oyEon : TaVal = TaVa' .

Movadec 6

A2) Oepukr) pnyovi) Carnot hewtovpysi pe Oeppoxpacia Beppi)g dsfapeviic T3 = 500 K. Na
OVOTOPOCTI|CETE YPUPIKA TO GUVIEAEGTI] GMOG0GNS NG BEPIIKIG UNYUVIG GE CUVAPTICT] HE )
Bepuokpocio To g woypns oefapeviic. H Oegppokpocio g Bepurg deiapevi|c vo BewmpnBsl
otafept]. IlepypayTe T QLOIKI] OT|LOGIC TOV aKpoiov TINGV TG Beppokpaciog T .

Movadec §
A3) Ty mopandve pnyovi] Carnot, pe Beproxpocio Beppng seapevic 71 = 500 K, bempriote 0T
1 Beppoxkpacio S woypts delapevig sivan T2 = 200 K kot 0Tt Yo TO ANAIKO TOV TEATKOD TPOS TOV
gpyIKo OYKO TOV aepiov KUTA TNV adafoatiki] copmison wyvst: (Vy/Vs3) = (3.-’5)3"'2. No vIToA0YIGTEL 1)
oTaBepa ).

Movadec 7
A4) Av 1 mopomave pnyavr Carmot isitovpyel pe mocotta aspiov n = 2/R, vroloyicte TO £pyo
KOTO TNV ao1oPfatiki] EKTOVOGCT] TNG UNEUVG.

Movaddec 4
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28.21155
OEMA A
OepUIKI] UNHOVY) OYEOIICTIKE OOTE BE@PNTIKG VU AEITOVPYEL LE T10°K)
W0OVIKO OEPI0 TOV EKTEAE] BEPLIOSLVEIKO KUKAO OVTIGTPENTOV 12 i B
LHETEfOi@V, 01 OMOiES CmMOSIGOVIUL GTO OHUTAOVO  SLOYPUpLLC | ] "]_
Beplokpociag — 0VKOL Tov aepiov. H Gepluxh unyovi) Asttovpyet :

2 V(107 m)

- 1 2
mol. omov 1

LE g TOGOTITU 160VIKOD Oepiov 101 e
TocomTdU R sivol gptBpnTikd 101 He TV GTUBepd TOV 180VIKOV

UEPiV EKPPUCHEVT) GE ———.
P ppucHevT) ol K

A1) No amod®GETE YpUQiKd TOV BEPLOGLVILIKO KUKAO TOV ZEPIOV GE S10YPULLLLY TIEGTS — OYKOV.

Movddec 6
A2) No vmoioyiGete TNV GQEA WNYOVIKY 1070 TS BEpIIKNG UNYOVIS oV 0 BEpLOSUVHLILKOS TNS
KOKAOG emavaropfaveton 600 popég kabe eva hemto (1 min).

Movddec 6
A3) Na vroloyicete (S6ivoviog &ve KAGONO) TOV GUVIEAECTI| UMOB0O0NS TS TUPUMOVE Bep KIS
L7 ovIS.

Movddec 7
A4) No vrohoyicete Tov GuvieieoT)] anddoons peg unyoviis Carnot. 1 omoie 6a Lerovpyolcs
LHETASL TOV SVO UKPUi®V BEPLLOKPUGCIOV TOV dsplov NG BEPIUKIG LNYUVI)S TOL TEPLYPAVULLE L€ TO
TPONYOULLEVO G1dYpULLLa Kot va 0eileTe OT1 emPefardveTal To Bedpnua Carnot.

Movadsc 6

ATVOVTOL 01 YPULLOLOPIOKES EWOIKES BEpLOTNTES 1W6aviKoV agpiov ), = kar Cp =



4° @EMA — OEPMIKEX MHXANEZX

29. 21158

OEMA A
M  Bspuiky]  pnyovi  Asittouvpysi  pE  mocoTnTA

HOVOUTO KoY 18aVIKOD dEPion TO OToio LPICTUTAL TS T

MOPUKATE OVIICTPENTES LETAPBOAECS: Pr=4pa 77777\

A —>B: Ic6Bepun copmieon. Ps—Pa .
BT Icoympn OEPLAVGTT]. Pa i
I = A: IoOBeplT) EKTOVOOT. ] Ve=Fr Va=Fa

A=A Tooympn WoEn.
Onmg QUIVETUL KUl OTO O¥1Ld, OTLS KUTAGTACGELS Bsplrodovauknis wooppomias B kot A 1o afpro
EyEl TNV 1d1a wisoT (pB = p, ) svd 1) TieoT] ToOv TNV KatdoTtacTt Beppoduvainkrs woppomiag I sivat

TETPUTAACLA OO AVTT] NS KATAGTAGT|S A(pl. =4-p,).

A1) No amodeifete 6TL 0 AOYOS TV OYKOV —2 TOU depion OTIS KATUOTAGELS A Kol B Tov Tupomdvo

B

BepuoduvolkoD KOKAOD 1GoVToL NE 2.

Movaddsc 6
A2) Na vnoloYIGETE TO CGLVIEAECTI| AMOS0CT G EVOC KOKAODL Carnot o omoiog Ba AE1TOVPYOVGCE
HETOED TOV ISV aKpoimVv BEPLOKPOCGLEV OV EN@ovifoviol CTOV TTUPATavVE KOKAO.

Movddes 7
A3) Na vToioyIiCETE TO CUVIEAECTI] AMOBOCTS (UE TI HOPE@ETN] VOS5 KAGOUOTOS) TNG YAVI|S TOU
Asrtovpyei pne Pacn TOV MUPATAVE KOUKAO KOl Vi TOV CUYKPIVETE UE TNV amddoot Tov KOKAOU
Carnot.

Movadeg 12
Aiveton ypoupopopwakt sk Ggpuomto e oTafepd Oyko Yo TO fplo TG Unyovig C, =%R.

To g TPAEels cog va BE@PToETE OTL KOTA TPpocEy o wyder In2 =0.7 .

30. 21169

OEMA A
Mg mocomnTe 7 = 1 mol 1davikot osplov oS Beplkic UNYoviS. PPICKETOL GTIW KUTAGTUGCT)
Bepuodvvoliikns wopponios A Odmov pa = 10 atm wol Fy = 4.1 L. To 0é£pio voioTuTol KOKALKY
HeTaPOAT) UTOTEAOVLIEVT] OO L GOy mpT) BEéplavan AB. oTo T£A0C TS omolug sival pg = 20 atm.
i 16oBep ) extovocot BT, HeTd To mEpag g omoiag eivatl Fr = 16.4 L. o woyopn yodn IA kot
i 1coBepun coumiscn AA. Olkeg o1 LeTUPOAES EIVUL UVTICTPENTES KUL TO TEPLO SEPYETUL LLOVO OO
KOTUGTUCELS BEPLLOSVVULIKIS 1GOPPOTiUS.
A1) No oyed1dosTe TOOTIKA (yopls apiBpiong) 1) KoKk Letaforr) os aloveg p-V ko p-T.

Movddeg 5
A2) No vroioyiGETE TIC GMOADTEC BEPUOKPOGIES GTIC OMOiEC TPUYLUTOTOOUVIOL O1 1GOBEpPES
netaforts.

Movddec 6
A3) No 0T0A0VIGETE TO TLVOAIKO £PYO TIS KLKAKIS LETUBOANS.

Movadsg 8
A4) No vrmoioyiceTe TOV GUVEAEGTI] AMOO0GCTS TNS BEPLIKIS U oVIS (0 COVIEAECTIG VU ERPPUGTEL
S KAAGLD).

Movddec 6
ATvOVTOl 1) YPOLLOLOPIRKT] E01KT BEpHOTTH VIO GTaBepPO O7Ko Cpr=3-R/2,1 ocTobepd TOV 100VIKOV

geplov R = 0,082 L-atm/(mole ' K) = 8,314 J/(mole'K) om1 1L-atm=101 J wo1 In2 = 0.7.
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31.21171

OEMA A
Mio Beppun unyovi Asttovpyel LETOSY TV Bepprokpactdy Tn = 400 K kot Te pe Te < Tw. H pnyovn
£y&1 omodoaot) e = 0.2 kot anofdiiel o1 SeSopevi] younAg Beplokpaciog BEpOTNTA LE OTUBEPO

AQe

- . 3 1/
At 16 x 10° I/s.

pLeud
A1) No vtoA0YIGTEL 1] QEALT UNYUVIKI 107 0G Phe TOV OUTOSTISEL 1] LY OVT).
Movddec 6
A2) Av 7o TNV 0mOS0GCT] e TS UNYovI)S 1G0el OTL e = % e. 0oV e, eivdl 1] MOS0 TNG HNYOVIS
Carnot mov Asttovpyel HETOSD TOV 161V BEPUOKPOUGLOY, VU DIOIOYIGTEL 1] T TS BeplloKpOGiag
T..
Movddsg 7
A3) Av o pobuog % owatnpnfel 0 1610¢. Mo Ga Eival 1) @PEAT) 1GDC TS pnyovils Carnot;
Movddsc 6
H 6epluky unyovi) Bempovle OTL ¥p1oipHoTolel pic mocotnTa n mol 1davikov aepiov. To omoio
Bploketul Ge gpyIKl) KUTAGTUGT Beploduvdlknc wooppomias (Py. Fo. Tp). H ok petafoin mov
EKTEAEL TO UEPLO UMOTEAEITUL OO TIS MUPUKATE UVIIGTPENTES LETUPORES:
(1) Iocoympn Bepuovaen and Po. Py Ge 2Py, ¥y
(2) IooBapn) extoveon amd 2P, ¥y oe 2P, 21V,
(3) Iocoywmpn wolin amod 2Py, 2V, ce Py. 2V
(4) IcoPapn coumiecn amd Po. 2V ce Po. Vo
A4) No KeTOOKEVOGTOUV T owypaupote P-V,. P-T U7 aoTi)v TV KOKAIKT LeTaPorl).

Movddsc 6
32.21173

OEMA A

OpPIGLEV]  TMOCOTNTU  1OUVIKOD  agpiov, peTafoivel  OVIIGTPENTE omd TNV KOTAGTUG)
- . . 5 2 3 3 . - .

BepLoduvaKS 1Goppomius A (Pa= 210" N/m”, ¥4 = 6-107 m”) oIV KUTAGTUGT) BEPHOGVVILIKIS

2 3 3 . - . .
. VT = 3107 m’). mepvoVTUS eVOldIETH Ond e KOTAGTUoN

woppomias I' (pr = 4-10° N/m
Beprodvvapu|s wopporniag B. H uetoforn) ond myv A ot B elvol woPopnig woin wot
UKOAOVBEITOL GO 1GOY®PT) BEPLEVOT), TOL 001)VEL TO UEPLO TNV KUTdGTacT I,
A1) No mopactofei 1) LeTUPoi G S1dypapio p—V. [le KOt e Podoioymuévous dZovec.

Movddec 4
A2) No odaiyfel o1t 1) moodmnTo Tov oepiov umopsl va petofel amdo v kotdotoon I omv
KOTOOTOON A VITOKELNEVT] GE g 100Bepun ekTovmar TA.

Movdadsc 6
A3) No vroloyiotolv, 7o Kabe o oamd Tic petaforec AB. BT kol TAL 1) 6gppdmta Kol 10 €pYO
mov avidiiole TO gEPLO e To TEpfdiiov, KeBmS Kol 1) LeTufoi] TS ECOTEPIKI|S TOV EVEPYELDC.

Movddec 9
A4) No vroio7ioTel 11 omddoct) e TS Bepluki)s UnNyeviis. To OEplo TN Omoioc €KTEAEl Tov
UVTIOTPENTO KUKA0 ABT A (H 0md6001 vo EKQPUCTEL OC KAAGLLW).

Movddec 6
ATVETOL Y10 TO OEPIO 1] VPULLILOLOPIOKT) E101KT) GgpUOTTE VIO oTubepd Ovko Cy = 3-R/2Z ko1 0Tt

In2 =0.7.
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33.21194

GOEMA A
TTocomto 1WoviKoy gepiov # = 1/R mol (0mov 1o R sivon apiBunnikd ico e 11 OTUBEPT TOV 1080VIKOY
agpiov o povadss tov S.L) kataraufdavel oyko Fy = 3 -1 0° m’ os TET Py = 10° N/m’. To oEPIO
MPUYUCTOMOIEL TNV KUKAWKY] HETafoi)] ABIAA 7TOL OMOTEAEITUL OO TS TOUPUKATE OIUO0YIKES
OVTIGTPENTES LLETUPOIES.
AB: woBapic BEpLaven LEYPL T Bepliokpacio 600K.
BT Goyop) Wwiin pEypt ) Beppokpacio 400K.
T A 1coBopns widn kot
AA T 1COBEP T CLUITIEGT)
A1) N avamupucTNOETE TIS HETuPoAEeC G Oaypap o p-F.

Movdadeg 6
A2) Nd voioy1icBony o1 BERLIOTITES MOV UVTUAAGTTEL TO UEPLO e TO TEpIfdiiov o8 KOBE neTafoin.

Movdades 7
A3) No vrorovicBel 0 GUVTEAEGTIS UmOS0GNS TS KUKAKAS HETUPBOANS (0 CUVTIEAEGTIC UMOGS0GTS
VO EKQPOGTEL OC KAAGLL).

Movadec 8
A4) No vtoioyioBel mOGo B GIEQEPE O GUVIEAECTIS UTOO0OTS g Bepukie unyovns Carnot wov
8o 2s1Tovpyovos HETAlD TOV 0@V gKpUimV BEpUOKPAcLOY, OO TO CUVIEASCTY] UmOO00NS Ug
LN OvIS, TO TEPLO TS OMOLUS AS1TOoVPYEL L Paon Tov Kukio ABTAA.

Movddec 4
Alveton 6Tt Cp= 3R/2 . In2= 0.69 w1 In3=1.09.



