EmavaAnmTiké ®uoikic B kart/vong-2023
OEMA A

2e KaOe pia anod TIc epwTthoeic 1 éwe 4 va mpoodiopioeTe TV
owoTn mpoTaon.

Al) Ztnv opilévTia PoAn, n andoTaon peTall Tou onpeiov PoARC Kal Tou onpeiou
TTWONG Tou PAANAToc oto opilovTio £dayog eivai:

a) peyaAUtepn amd To GOpoiopa opi{o6vVTIAC KAl KATAKOPUPNG HETATOTIONG
B) Hikp6TEPN amd TV opilévTia PeTATOTION
Y) HEYaAUTepn and TV KATAKOPUPN HETATOTION

A2) ZTnv opaAfl KUKAIKA Kivhon €voC UAIKoU onuegiou amd To wARGoC Twv
dlavuopaTikwy HeyeOWY mou a@opoUv TV OUYKEKPIHEVN Kivnon, To wAnBoC Twv
oTaOepwyv eivai:

a) éva P ) do vy) tpia B) Téooepa

A3) Aué owpara pe palec m1 , m2 kivoUvrai pe ioec oppéc P1=P2, aAAd ol
KivnTIKEG evépyeleg eivar avioeg Ki>Kz. H oxéon tTwv palwv Oa civar:
a mi=mz P) mi>mz  y) mi<mz

A4) ZTnv KUKAIKR avTioTpenrTh HeTaPpoAn ABIA ol
puetaPpoAéc AB, BN, TA civai avrioToixa:

a) 1ooPapnc ,100xwpn, 1060epun

p) 10opapnic ,1060¢eppn, 106xwWpPN

Y) 106xwpn ,1068epun, 1copaphc

A5) paye X via TIc owoTéc Kai A yia TIC AavOaopéveg
TPOTACTEIC.

a) To épyo TnC dUvapung NAeKTpikoU mediou ot @opTio ,KATA TNV HETAKivhon amd
éva onpcio oc aMo efaptartal and Th diadpouh mou Oa akoAouBnoouyE.

p) H évraon oto opoyevéc HTT civail ion pe To mhAiko TnG diapopdc duvapikou dUo
omolwvdnrote onpeiwv Tou HTT mpo¢ Tnv améoTach Toug X.

v) ‘Evac dopugoépoc Tnc 'nc éxel 1000 WeyaAUTepn Jduvapikn evépyela 600
HIKPOTEPN €ival N akTiva ThG TPOXIAg Tou.

d) Ze wia 1ooPpapn Oépuavon n TUKVOTNTA TOU HEOOU HEIWVETAL.

£) H duvapikni evépyeia ouoTApaTog dUo onpeIakwy OpoIa YOPTICHEVWY owHATISiwY
gival 6Ao Kal HIKpOTEPN 000 N ATMOCTAON TOUG HIKPAIVE! .

OEMA B



B1) OéAoupe va oTRooupe éva ovoThpd TPIWV ONUEIAKWY QOPTIWV OTIC KOPUWYEC
1I060TTAEUPOU TPIYWVOU mAEUpAC r. Av Ta dUo cival OtcTIKA , TO TPiTO APVNTIKO Kal

Ta Tpia amoAUTWG ioa He q , TOTE TO £€pY0 mWOU WAPAYOUHE KATA TO OTAOIHO Eivai:
2 2 2

Na) vl p) -l y) L
r r r

2) Na anodeifete Tnv emiAoyn oag.

B2)
‘Eva 3imA6 aoTépl awoTeAciTal and duo oaipikad oupdvia owpara pe oxéon
palwyv Mi1=2M2 kai oTaOepn JIAKEVTPO UE
pnko¢ d. Ta owpara KivoUvTal 0t KUKAIKEC
TPOXIEC HE KOIVO KEVTPO, TO KEVTpo palac
TOUC, EKTEAWVTAC OHAAR KUKAIKRA Kivnon.
EkT6¢ TNC aAAnAemidpaonc Twv owpaTwy
peTall Toug dev umdpxel AAAn dpdon wavw
Toug. MNa Tnv karavonon Tou diwAoU aoTépa N .
dideTal To oxnua. S ___- -

H pnxaviki evépyela Tou OUOTAPATOC TWV CWUATWV givai:

M M (M, +M,)’
1) a) -G— -G—% -G—2 1
) a) r p) r Y) 5
2) Na 3dikaioAoynoeTe Thv emiAoyn oag

OGEMA T

Z¢e op1{OVTIO OHOYEVEC NAEKTPIKO medio umdpxouv dUo onpeia A kai [T oTo idio
katakopugo eminedo (TT) Ta omoia anéxouv petal Toug amdotaon (AlN)=10cm
eVW To A eival ynAdtepa Tou I kai n AlT oxnuatiCel pe TIC BUVAUIKEG YPAHUES
ywvia 60°. H 3iapopa duvapikol petafl A kai I eivar Va-Vr=400V

A)Na uroAoyioeTe Tnv évraon Tou HTT

B)ZTo onucio A aphvoupe eAelBepo owpario palac m=10"*Kg popTiopévo ye
goptio q=0,5-uC . 1)Na ouykpiveTe TIC SUVANEIC OV JEXETAI TO CWHATIO.

2) Na ppeite Tnv efiowon Tpoxidc Tou owyariov oxedialovrac TV TpoxId Tou
,éxovtac oxedidoel kai Tnv Al. Aidetar: g=10m/s?

OEMA A

AiaBétoupe  Bduo  pnxavéc
Carnot M1 Kai M2
ouvdéovtal (oe oelpa) Omwg

oto oxnpa. H M1 awoppopa @ @
OcpuoéTnTa and  defapevi
uynAng Oeppokpaciac Th Kai
TO anoPaAAopevo  ToOOV




OeppoTnragc To aflomoici n M2 amoPpdaAAlovrag TeAlkd ot XapnAng Oepuokpaciag
de€apeviy T .

Mvwpiloupe Toug ouvTeAeoTéCc anddoong es, ez, Twv M1 kai M2 avrioToixa.
A)TTolo¢ eival o ouvTeAeoTRAC and6doonc Tou cuoThparoc Twv M1 kai M2.

B) 1)Xtnv unxavi M1 n OeppéTnTa QN amOpPOYAaTe OTN Ydon HIAC 1060epUNG
ekTOVwonc AB Tou péoou kard Tnv omoia o0 A'O N diver o1t Qn=Was.
Tlapapialetai o B°© N ; Na e§nynoere

2) ZTnv KUKAIKR HeTaPoAR Katd Th Acitoupyia Tng pnxavic M1 o A°© N Jivel
Q=W.

Tapapialete o B°O N ; Na e€nynoete

MavteAenuwv MNamadaxkng
15/5/2023

KaAn emituxia



ATTANTHZEIZ

OEMA A

Al) vy A2) a A3) v A4) p AB)A A A X,

OEMA B

B1)

a) ZwoTh n (P) .

P)rvwpiloule 0TI N Evépyela OUCTANATOC POPTIWV
gival To aBpolopa TWv EVEPYEIWV OV €XOUV Td r r
popTia ava {evyn. Apa:

+q +q
r

qq qq q°
Uu=u,,+U_+U_ . =U, +2U_  =U :kT+2(—kT]:> U :_kT

To épyo Hac yia To OTACIHO TOU OUOTAHATOC £KPYPAlel TV dUVAMIKN EVEPYEIA TOU

2
ouoThpatoc .Apa W :—kq—
r

B2)

H duvapikn evépyeia Tou ouoTRpato¢ Twv dUo
owparwv eivai:
MM, _2M,M 2M 2

GC—22=U=-G
d d d

U=-G

©a unoAoyiooule TWPA TIG AKTIVEC Twv
TPOXIWV.

H dUvaun waykéopiac €AEnc amoTeAei KevTpopdAo dUvapn yia kGOe owpa kai Oa
emiAé€oupe T oxéon Fk=mw?R eme1dn Ta d0o owparta éxouv idia wepiodo Kai idia
ywviakn Taxurnra.

MM, MM,

Matv M : F=F =G v =M,0’r, =G e =2M, 0’1, (1)
Ma tnv M: : F:Fk:GMéIZ/IZ =M,0’(d-1) (2)

Ao (1),(2):>2M2a)2r1 =M, 0’ (d—rl):>2r1 =d-rn=>1 2% onote I, = —

MM

d2

2M,M,

dZ

d__ , 3GM,

Ano tnv (1): G 2 =2M,0°r,= G :2M2w2§:>a) e (3)

H kivnTikn evépyeia Tou ouoTAPATOG:



K=K,+K,=>K= %Mluf +%M21)22 =K-= %ZMzwzrf +%M2w2r22 =

2 2
K:EZMza)zd__{_lMZwZﬂjK=£M2w2d2 (3) K=EM2 361:’/12
2 9 2 9 3 37 d

2
K=G 2
d

Apa n unxavikn evépyela givai:

2 2 2
21(\1/12 +G%:>Eﬂ:—e% Apa opOh n (p)

Eu=U+K=Eu=-G

OEMA T

A) Mvwpiloupe oTI :

>
\ A

d’=

X T 5.10°

\

E = VA _VB x=(AT)ovv60=5cm=510"2m SE 400 — 1\
W

E= 8000!
m

\ AL

v

B)1)

v

F=E-q=8000-0,5-10°=F =4.10"°N X

W=mg=10*-10=W =10°N

F 4.10°
Apa: —=

W _NT:4:F:4W

2)

Adyw TnC nAeKTpIKAC dUvapunc To owWHATIo A

amwoOKTd OTOV X s‘ﬂlT/VO'n : i
g A TpOXIa ; e

-3 !
a=E 210 domss? E
m >

v

10 :
Kai oTov Y : g=10m/s? %0\%

v

Q¢ mpo¢ To ovotnpa X,V éxope:

v

1, 1,
X=—at® kai =—qQt
2 V=39



Z:g:y/:ngl//:EXDy/:O,ZSX
X a a 40

H e€iowon Tpoxiac 3eixver 6 n TpoxId Ba eival euBeia, pe kAion ¥ _0,25
X

H kAion Tng Al civai v_ £p60 = J321,7>0,25

X
Apa n Tpoxia Oa eivar “mavw” amdé Tnv Al apol éxel HIKPOTEPN KAion an'auTi
Tng Al

Tlapatipnon: Oa propoloape va ouvOEOOUHE TIC emITAXUVOEIC @ kol ( omdTe
n Tpox!a Oa civar oTnv di1eUBuvon TG ouvioTapévng

OEMA A

A) 1° tpémog

@ D

Mnyavil: e = % (1)
h

W - W
Mnyavij 2: e, =—= QedQl y, = T2 (2
? Qh2 ? |QC]_| ( )
Yovornua M1-M2: e:M:%+% (2)=>W,=6,|Qc4| )e:%_'_ez |Qc1| (3)

Qh Qh Qh Qh Qh
Azd v (1)—B2 50 = Q0 _, e =1—%:> %:1—e1 (4)

h h h

Aré my (3)—oe=¢+e,(1-¢)= e=¢ +e,-¢ee,

2°¢ TpoToC

‘Botw T n evdidueon petall Th kar T, Ocppokpacia mou amoPdAAel Thv Qe n M1 kai
Thv amoppowd n M2.

IMa Toug ouvteAeaTéc amdédoang oTi¢ Carnot 1oxUoUV:

el=1—_|_—:>_|_—=l—el T T
" h — 5 <t=(1-¢)(1-¢,)=>1-"L=e +e,—¢ -6, =
T T T, T,
g,=1-—Ct—=_Ct=1-¢,
T T



e=e +e,—€-e,
B1) Oxi dev mapapialetar o B'© N agoU autég 1oxUel yia gnxavég mou eKTeAoUV

AVTIOTPETTEC KUKAIKEG HETAPOAEG, evl N AB cival amAd pia 1060eppn ekToOVWAON.

B2) Oxi1 dev mapapidletai o B°O N.
2ToVA'ONTOQ=2ZQievy aTov B'O N 10 Q=Qn

mz.m



