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ZATnHa 1o

>TIC epwTNOEIC 1-4 va ypaywsTe oTO TETPAOIO OAC TOV APIBUO TNG EpWTNONG KAl
dinAa os kGBe apiBPO TO YpAUUaA NOU avTICTOIXEI 0T OWOTH anavTnon.

1. Ano €ninedn enipdaveld nou TEPVEl TIC OUVAUIKEC YPAWMEC OMOYEVOUG

NAEKTPIKOU Nediou DIEPXETAI NAEKTPIKA PoN:
=0

Av n €vtaon Tou NAEKTPIKOU nediou dINAACIACTEI, TOTE N JIEPXOMEVN ano TNV
EMIPAveIa NAEKTPIKN pon Ba eival:

40
®/2
20

/4
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Movadeg 5

. AkAOVNTO onuelakd BETIKO PopTio g ONUIOUPYEI YUPpW Tou NAEKTPIKO nedio. To
OuVvauIko o andoTaon r anod To gpopTio gival V. =& andéoTacon 2r 1o duvayikod Ba
givar:

2V
4V
V/2
V/4.

o<

Movadeg 5

. EuBUypappoc aywyog ansipou upnkoug dlappeeTal ano peupa &vraong I. Av
TPINAGCIAOOUNE TNV £vTAon Tou pelpaTog, TOTE To B Tou payvnTikou nediou
nou ONMUIOUPYEITAlI OE OPICUEVN ANOCTACH F Ano ToV aywyo:

napauével otabepo
unoTpinAaciadeTal
TpinAacialeral
evveanAaaiadeTal.

o<

Movadeg 5

. H avTioTpenTr) 8gpuoduvapikn peTaBoAr AB nou napouacialetal oTo didypaugua
nieong — oykou (P-V) Tou oxnuartog neplypagel:

P

<v

1000gpun eKTOVWON
I00XwpPN YUEN
IooBapn cupnieon
I00xwpn B€puavon.

o<

Movadeg 5
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5. Na ypayete oTo TETPAdIO 0AC TO PUOIKO PEyeBoc and Tn ZTAAN A kai dinAa To
oUpBoAo TNG povadacg Tou peyeBoug and TN ETAAN B, nou avTioToiXei cwaoTd o'
auTo.

STAAN A >TAAn B
HAekTpIKN pon W (Watt)
Auvapiko NAEKTPOCTATIKOU Nediou N/C (Newton / Coulomb)
EowTeEpIKN EVEPYEIQ aEpPiou J (Joule)
'EvTaon nAekTpooTaTikoU nediou N (Newton)
AUvapn Lorentz Nm?/C (Newton-meter?/Coulomb)
V (Volt)

Movadeg 5
Andavrnon:

Y)

Y)

Y)

0)

HAekTpikn Porf - N-m?/ C
Auvapiko — Volt
EowTepikr Evepyela — Joule
‘Evraon — N/C

Auvaun Lorentz —» N

nhwnNe

ZATNHa 20
A. AkivnTo OonUEIaKO BETIKO NAEKTPIKO (popTio q BpioKETAl OTO ONUEio M Tou
XWPOoU.

A.1  Na oxedIdoeTe TIC OUVAUIKEG YPAUMEG TOU NAeKTpooTaTikoU nediou nou
OnMIoUpPYEI To poprTio.

Movadeg 3

A.2 Na anodeieTe 0TI N evraon Tou nAekTpooTaTikoU Nediou o€ anogTacon r
ano To onueio M diveral and Tn oxeon E = k-q/r? (6nou k=K. A
k=1/4ng).

Movadeg 5

B. MoocoTnTa 10avikoU JOVOATOUIKOU dEpiou BpioKETal apXIKG O KATAOTACN
BepuodUVANIKAG I00ppoNiag Kal kataAauBavel oyko Vo. Me kaTaAANAN
avTIOTPENTN METABOAN O OYKOG ToU agpiou diNAaciadeTal, EVvw N PECSN KIVNTIK
EVEPYEIQ TWV ATOUWV TOU AEPIOU NApPAMEVEl aTadepn.

B.1 Na pera@epeTte oTo TETPADIO 0AG TNV NPOTACN MOU AKOAOUBEI
CUNNANPWUEVN CWOTA.

H 6spuokpacia Tou agpiou oTn vEa KATaoTaon £ival:

a. ion he TV apxikn
B. dINAdcia TNG apxIkng
Y. ion PE TO MIOO TNG ApXIKNAG.

Movadeg 2
Na dikaloAOyAOETE TNV anavTnorn odac.

Movadeg 2
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B.2 Na pera@epeTte oTo TETPADIO 0AG TNV NPOTACN NOU AKOAOUBEI
CUNNANPWUEVN CWOTA.

H nieon Tou agpiou OTN vEa kKaTaoTaon £ivai:

a. ion he TV apxikn
B. dINAdcia TnG apxikng
Y. ion PE TO MIOO TNG ApXIKNAG.
Movadeg 2
Na dikaloAOyACETE TNV anavTnaorn oac.
Movadeg 3

I Na ypayeTte oTo TETPAdIO 0AC TO YPAUMA MOU AVTIOTOIXEI OTN CWAOTN NpOTAOCH.

AivovTtal 0Uo onpelaka NAEKTPIKA popTia +q Kal -q. H oAIkn NAEKTPIKN por nou
OIEPXETAl ano pia ogalpikn enipaveia ivai diagpopn Tou PNdEVOC O0Tav n
oQaipikn enipaveia:

a. nepiBaiAel kai Ta duo gopTia
B. Oev nepIBAAAEl kaveva QoPTio
Y. nepIBAAAel yovo To eva and Ta gpopTia.

Movadeg 3
Na dikaloAOyAOETE TNV anavTnorn odac.
Movadeg 5
Anavrnon:
A.1
q AKTIVIKO AVOUOIOYEVEG
AnokAivov HZ.M
A.2 9
+q +
@ T H—> F‘I’]}\EK: Feoul
M)
dEpvoupe oTo onueio anooTaong r @opTio Q. AuTo dexeTal dUvaun PETPOU:
_ . 9Q
‘ansx - |FCOUL| - kc ’ 2
'ETO1 TO PETPO TNG £vTaong Ba ivai:
Fo|_ke ' ;
Q Q r
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B.1

H npoTaon a) cupnAnpwpevn €ivai:
"H Bepuokpacia Tou Agpiou OTN VEa KATACTACN €ival ion PE TNV apxikn".

(aimioAdéynon): Agou n:

EKIN =oTabepn,

onuaivel 0TI n T = oTabepn, epooov I0XVUEI N OXEON:

Exnn =(3/2)-kT,
onou k = oTaBepa. 'ETol oTav n:
Exin =oTabepn

kal n anoAuTn Bspuokpaaia T pevel oTabepn.

B.2

H npoTacon y) cupnAnpwpévn ivai:
"H nieon Tou aspiou OTN VEa KATACTACN €ival ion PE To MICO TNG apXIKNG'.
(aimoAoynon): ApoUu n T = oTabepr, NPOKeEITAl yia 1000gpUn avTIOTPENTN
METABOAN. ANO To VOUO AUTAG EXOUUE:

P

APX

Papx:Varx = PreaViren = Parx'Vo = Prear2:Vo = Prea=

r.
ZwaTn €ivai n y).
1" AimioAdynon: lMNati povo ToTe epapudlovTag Tov vVOuo Tou Gauss aTn opaipikn
enipaveia (nou Tnv BewpoUue cav MNkaouaiavi) naipvoupe ® = 0. AnAadn:

% +

o= p-"9 yo--1

80 80 80
av nepiBaAel To +q N TO -g avTioToIXa N OQAIPIKN E€npAveid. Av n o@aipikn
enipaveia nepiAayBavel kar Ta dUo gopTia TOTE:
9 +9-9

€ €

D= 0

To id10 6a cupBei av dev nepiAayBavel kaveva.

2" AimioAoynon: Av nepiAapBavel kal Ta dUo @opTia ol dUVAUIKEC YPAUMUEG Ba
Eekivouv and To +g Kal Ba kaTtaAnyouv oTo —q a@oU TO NAEKTPIKO nedio eival
auToTeAEG. 'ETol kapia Oev Ba TeEPvel TNV enmipavela. Movo av nepiAaupavel n
€MNIPpAaveia 7o +q N 1o -q Oa TEPveTal ano TIC OUVAMIKEC YPAUUES ol onoieg Ba
kaTteuBUvoval and To +g npog To Aaneipo n Ba £pxovTal anod To ANEIPo OTO —(q
avTigToixa.
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ZnTnya 30

OewpoUpe onueio K NECA O OPOYEVEG payvnTikO nedio PHeyAAng €ktTaong Pe B =
n-10°® T. And To onueio K ekTofeliovral TauTOXpOva, HE TNV id1a KATA WETPO
TaxutnTa u = n-10* m/s, dUo Opoia PopTICHEVA CwHATIOI, MOU €XOUV  AOYO
gopTiou npo¢ pala g/m = 5-10'* C/Kg. To éva ekTofelUeTal napaAAnAa npog TIG
OUVAMIKEG YPAUMEG TOU nediou kal To AAAO KABETA Npog AUTEG, ONWG (paiveTal oTo
oxnua. (H enidpaon Tou nediou BapuTNTAC Kal 0l NAEKTPOOTATIKEG AAANAEMIOPACEIG
dev AauBavovTrai unown).

v

v

v

A. Na OIkaloAoynosTE nolo owlaTidIo €KTEAEI OPAAR KUKAIKA Kivnon kal noio
€uBUypapun opaAn kivnon.
Movadeg 5
B. Na unoAoyioeTe TNV akTiva TNG Napandavw KUKAIKAG TPOXIAG.
Movadeg 6
. Na unoAoyioeTe TNV NePiodo TNG NApaAnavw oPaAnG KUKAIKNAG Kivnong.
Movadeg 6

A. Moon 6a sival n andéoraon Twv dUO0 CwWUATIOiWV TN OTIYUN MNOU TO &va
owpaTidlo exel cupnAnpwaoel N = 100 NARPEIG NEPIPOPEG;

Movadeg 8
Andavrnon:

B =n10°T
u =n10*m/s
g/m = 5-10' C/Kg

A. To owuaTidlo nou ekToEelsTal NnapaAAnAa npoc TIC OUVAMIKEG YPAUMEG TOU
nediou, dev dExeTal anod To Nedio kapia duvapn, apa Ba ekTeEAECEl eUBUYpPANMN
opaAn kivnon. AvTiBera, To aAAo owpaTidlo dexeTal duvaun Lorenz F. = B-u-|q|
KABeTn otnv apxikn OlsUBuvon €eKTOSEUONC TOU, Apa Ba €eKTEAECEI OMAAN
KUKAIKN Kivnon.

B. Ioxuer:
=20 o —2.107m
q
r. Ioyuver:
T=2TM L p 400
B-q
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A. Tia N = 100 nepIioTPOPEG TOTE:

e To owpaTidlo nou eKTeAEI opaAn KUKAIKA Kivnon Ba BpiokeTal oTto onueio K.
e To owuaTidlo Nou EKTEAEI EUBUYpPANPN OPAAN Kivnon B8a £xel anouakpuveei
Kata X = ut Opwe: t = 100T = 410 s.

‘Apa X = 4-n m, nou €ival kai n {nToupevn anoéaoTaacn.

ZATnHa 40

Idavikd HOVOATOMIKO QEPIO EKTEAEI KUKAIKN Bepuoduvapikn PETABOAN nou
anoTeA&iTal ano TIG €ENG AVTIOTPENTEG UETABOAEG:

a' and Tnv katacTacn Bepuoduvapikng Icopponiac 1, pye Py = 3-10° N/m? ka1 V; =
4.107% m? ekTovwveTal 100Bapwe oTnv kataocTaon 2, He Vo = 3Vy,

B’ and Tnv kataoTaon 2 WUxeTal Ic0OXwPa ornv karaoracon 3, Kai

y' ano Tnv kataoctaon 3 cupnieleTal 1000eppa otn Bspuokpaaia Ty, oTNV apxIkn
kataoTaon 1.

Av n nocoTnTa Tou agpiou €ivai n = 3/R mol, 6nou R gival n naykoouia otabepa
TwV 10avikwv agpiwv og J/(mol-K), {nTeitai:

A. Na napaoTtaBoulv ypa@ika ol napanavw PETABoOAEC o€ didypayua nisong -
oykou (P-V).
Movadeg 5

B. Na Bpebei o Aoyog (AU4,»/AU,,3) TNG HETABOANG TNG EOWTEPIKNG EVEPYEIAC TOU
agpiou KATA TNV 100BAPR EKTOVWON MPOC TN METABOAN TNG £0WTEPIKNG TOU
EVEPYEIQG KATA TNV 100XWPEN WUEN.

Movadeg 6

. No Bpebei o ouvrteAeomg anddoong 1davikng pnxavng Carnot nou 6a
AgIToupyoUOs HETASU Twv i0IWV akpaiwv Begpuokpaciov TNG napanavw
KUKAIKNG METABOANG.

Movadeg 6

A. Na Bpebei To OAIkO nocd BepudTNTAC NOU AvTAAAAGOCEl TO QEPIO HE TO
nepiBailov kaTta Tn OIAPKEIO YIAG TETOIAC KUKAIKNG METABOANG, av TO NOCO TOU
€pYyou KaTda TNV 1000gpun cupnieon Tou agpiou eival Ws_,; = -1318 Joule.

Movadeg 8
Anavrnon:
A.
MeTaBoAEC IgoBapnc Ektovwon |  Icoxwpn WUEn | Iod0epun Supnicon
KaTaoTaoeic 1 2 3 1
P (N/m?) P, = 3-10° P, =P, = 3-10° P; = 10° P, = 3-10°
V (m?) Vi=4107 | V, =3V, =12:10° | V3=V, =12:107 | V; = 4-10°7°
T (K) T1 Tz T3 = T1 T1

P -V
3-1: P3:V5 =PV = P5 = 1V L =10° N/m*

3
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)
3-10° . B
T2
A 4
10° 3 T
4-107 12:10°  V(m?)
B.
3 nR(T, — T
AUlaz_i (2_1)_ 1
AU, ., 3 B
w2 nR(T, - T,)
apou: T3 =T,
r.
PIVI
T,
a=1-—L=1-2R —,_j_1h —l-—=
T, P,V, LV, 3
nR
2 ,
=>a= 3 n a=0,67
A.
W, , =-1318]
W, ,, =P-AV =P/ (V, -V,)=2400 j (lcoBapnc)
W, ,; = 0(106xwpn)
Ioyuer:
Qo)\ = Wy = Wlaz +W243 +W341 :>Qo)\ = 1082]
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