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O MHAENIKOZ NOMOz thg ©OEPMOAYNAMIKHzZ. Adkpuon

TOL{WHATWV.
H OEPMOKPAZIA OepULKA 1/7

loopporia

Eidn Toyywpdtwv

A) AwoBepuika , .
B) AStafatikd Agv eTutpenouv avtaAlayn UANgG




O MHAENIKOZ NOMOz thg ©OEPMOAYNAMIKHzZ. Awakpion

TOLXWUATWV.
H OEPMOKPAZIA OepULKA 2/7

loopporia

Eidn Toyywpdtwv

A) AvoBepuika , -
B) ASLaB otk Agv emutpenouv aviailayn VAng

*  AL0OgppIKA TOLXWHOTOL:

otav SUo Zuothuoata Epxovtal o emadn LEow SLABEPULKOU TOLXWHOTOC ETLTPETOVTAL AANAYEC
OTLC KATOLOTAOELG TOUC HE amoppodnon f EKAuon eKeivng TNS Lopdnc evEpyeLaC TTou Ba
OVOUAOoOUUE BgppotnTa.

e AdLafatika Toywpuorta :
Tot adLaBoTiKA TOXWHOTO OEV ETUTPETOUV EEWTEPLKEC EMLOPAOELC OTLC KATAOTAOELS EVOC
ocvotApatoc. MNa napadeypa, dev emtpEnovv tnv anoppodnon r tnv ekAvon Beppotnrac.



O MHAENIKOZ NOMOz thg ©OEPMOAYNAMIKHzZ. Awakpion

TOLXWUATWV.

H OEPMOKPAZIA OepULKA 3/7

OepuKn LoOppoTiaL loopportia

Otav dvo (7 meploootepa) cuotipata EpBouv oc emadn LECW SLOBEPULKWY TOXWUATWY,

4

TOTE PETABAANOVTOL Ol KATAOTAOELG TOUG
KOlL LETQL TNV TTAPEAEUCN TIEMELPACTUEVOU XYPOVOU SNULOUPYOUVTOL VEEC KOTAOTAOELC LOOPPOTILALC,
nov d& petaaAovtol mia.




O MHAENIKOZ NOMOz thg ©OEPMOAYNAMIKHzZ. Awakpion

TOLXWUATWV.

H OEPMOKPAZIA OepULKA 4/7

OepuKn LoOppoTiaL loopportia

Otav dvo (7 meploootepa) cuotipata EpBouv oc emadn LECW SLOBEPULKWY TOXWUATWY,

4

TOTE PETABAANOVTOL Ol KATAOTAOELG TOUG
KOlL LETQL TNV TTAPEAEUCN TIEMELPACTUEVOU XYPOVOU SNULOUPYOUVTOL VEEC KOTAOTAOELC LOOPPOTILALC,
nov d& petaaAovtol mia.

Oa A£pe TOTE OTL Ta ouoTHaTa Bplokovtal os d€puLkn toopportia.

L]

Ta Zuotpata mou ival o Ogpuikn looppormia
xopoktnpilovtal amno tnv idla Oeppokpaocia




O MHAENIKOZ NOMOz thg ©OEPMOAYNAMIKHzZ.

H OEPMOKPAZIA

MHAENIKOZ NOMOz TH2 OEPMOAYNAMIKHzZ

Eav ZUotnua A sivat og Bepuikn woopporia pe cvotnua C

Yuotnua B eival oe Bepuikn loopporia pe to 2votnua C

l TOTE

To Zuotnua A elval og Bepuikn Loopporia pe Zvotnua B

KOl

Mn&evIKOC
Nopoc.
Oepuokpaocia

5/7




O MHAENIKOZ NOMOz thg ©OEPMOAYNAMIKHzZ. 'I:I"(;‘fjr"“

H OEPMOKPAZIA Oepuokpaocia 6/7

MHAENIKOZ NOMOz TH2 OEPMOAYNAMIKHzZ

Eav ZUotnua A sival og Bepuikn Loopporia pe cuotnpa C Ko
Yuotnua B eival oe Bepuikn loopporia pe to 2votnua C

l TOTE

To ZUotnua A eival og BepuLkn Loopporia pe Zuotnua B

«

OL KOTOAOTAOELG TWV CUCTNUATWY QUTWV Yapaktnpilovrat amo pia
Kown oLotnTa mou Agystol Ogppokpaoia

Onwc Ba oVl e, n Beppokpaocia eival n WOLoTNTA IOV (peTaty aAAwv) kaBopilel Tnv KatevBuvon
KQTAL TNV oTtola PETADEPETAL N EVEPYELX




O MHAENIKOZ NOMOz thg ©OEPMOAYNAMIKHzZ. mfj:_méq

H OEPMOKPAZIA Oepuokpaocia 7/7

Eav &ev £xoupe Bepuikn Loopportia TOTe Ba pEEL eVEPYELA ATTO TNV TTEPLOXNA
vPnAng Bepuokpaaciog mpog TNV mepLloxn xapunAng Beppokpaaciog

Arabepnko Tolympio Ado otk Tolym o
Y yman RGITLERY Yy MOLTAT] . 3 .
Beppokpocin | Heppokpocio Bepuokpocin | Heppokpoaio e Beppokpaotes
Evepraia

I
Eveprern og Beppotnto (P
) Aratep ko Tolgop
(o
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‘Epyo.
EPTO. pvo.
Oplopuoc.

OPIZMOZ kat 2YMBAZH yuwa to MPO2HMO tou EPTOY SOuBaon 1/8

T(POCI LoV

EPIO, W \
y

Kivnon evavtia o€ avitilBepevn Suvapn

Otav BEAoUE VO LETPACOULLE TO £PYO, W, XPNOLULOTIOLOU LLE TOV OPLOMO:
Epyo = (avtittdeuevn duvaun x UeTATOTNTLON)

Epyo pumopel va yivel o€ €va Zuotnua ano to MNeptPariov tou
N UopEL va yivel amo €va Zuotnpa oto MNeptPariov tou J




‘Epyo.

EPTO. ,
Oplopuoc.

OPIZMOz kot 2YMBAZH yia to MPO2ZHMO tou EPTOY SOpuBoon
T(POCI LoV

ou Oeppotnta

Vo
11

2Y2THMA

2/8

20uBaon Npoonuou:
OEeTIKA £lval :

TO £€pYO Kall N Beppotnta
TLOV TtallpVEL TO ZUoTNHA

AnA.: W sival to «€pyo amo 1o meptBAAAOV TPOC TO CUCTNHOY KoLl

g elvaw n «BepudtnTa amnd to neptBAriov tpog to cUoTNHO»
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‘Epyo.
EPTO. bvo.
Oplopuoc.

OPIZMOZ kat 2YMBAZH yuwa to MPO2HMO tou EPTOY SOuBaon 3/8

T(POCI LoV
ou Oeppotnta
W g

11

2Y2THMA

20uBaon Npoonuou:
OEeTIKA £lval :

TO £€pYO Kall N Beppotnta
TLOV TtallpVEL TO ZUoTNHA

AnA.: W sival to «€pyo amo 1o meptBAAAOV TPOC TO CUCTNHOY KoLl

g elvaw n «BepudtnTa amnd to neptBAriov tpog to cUoTNHO»

g =-0 H Bepuotnta yia to Meptailov eival avtiBetn
4 OLUTIC TOU JUCTHHATOC 13




‘Epyo.
EPTO. bvo.
Oplopuoc.

OPIZMOZ kat 2YMBAZH yuwa to MPO2HMO tou EPTOY SOuBaon 4/8

T(POCI LoV

OEeTIKO €lval To €pyo Tov yiveTal amd to epLBaAAlov oto cloTnU

Napadewypa: Eqv w = 3 J, épyo yivetat 6to ZUoTUOL.

Eav W = -5 J, €pyo yivetal amoé to ZuoTtnua.
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EPIO. ‘Epyo.

Oplopoc.
EPIO EKTONQ2HZ KAI ZYMNIEZH2 Epyo €KTO- 5/8
vwong/ouumieonc

2tn Beppoduvapikn Ba eEetdlovpe TOAU CUXVA TO €PYO TIOU YiveTaL
arto N o€ €va cUOTNHOL OTAV OLUTO EKTOVWVETOL 1] CUMTTLECETOL

H dUvapn otnv e€wteptkn emipavela tov epfolou sival:

F:pgg

E€ 0pLopoU: To OTOLXELWSEC £pYO YLO VO LETATOTILOTEL TO EpBOAO KaTA
dz mpoc ta ndvw, évavtl tng avtt®épevng F eivac:

Mpocoxn oTo « - »
(elvo pLEPOC TOU OpPLOHOU,
woTe va gival oupupatoc

) Ue TN oupBaon Mpoonuou )
&pa dw =—p,. Adz ag
ornou dV eilvat n petaBoAn tou oykou

—> dw=—p,.dV
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EPIO. ‘Epyo.

Oplopoc.
EPIO EKTONQ2HZ KAI ZYMNIEZH2 Epyo €KTO- 6/8
vwong/ouumieonc

[ STOL(ELWSEG épyo Tieang/dykou, wy, ‘ dw = —pgedV ]

YTOoLXEWWOEC £pYO cuuTILEONC/EKTOVWONC:

e ektovwon, dV >0 = dw < 0. Epyo yivetat and to cuoTnHa(KATTOL0
Bapoc unopet va avuPpwvetal oto epLBailov)

e guprieon, dV < 0= dw > 0. Epyo yivetat oto cUotnpo(Kkdmoto
Bapoc unopet va xavel upog oto repLBaiiov)
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‘Epyo.
EPTO. bvo.
Oplopuoc.

EPTO EKTONQ2Hz KAI 2YMMNIEZH2 Epyo eKTO- 7/8

vwong/ouumieonc

2toxelwbdec €pyo mieong-oykou(p,V)

dw = —pgde (1)

!

To «pelov» glval HLEPOC TOU opLopoU,
WOTE 0 OPLOUOC va ival cupPaTOC LE TN
JUuBaon Tou Mpooruou

w = —jpg,de (2)

17



[Tieom

EPIO.

EPIFO EKTONQXH2 KAI ZYMIMIEZHZ
AVO evOLOPEPOUCEC MEPLITTWOELG

W= —pagzﬁ.Vl

Peg|——-

EpBado: p AV

‘Oyrog
I I
lVﬂQ:{ l Vrtit.
~— Dk
—
| |
IVagx I I/‘I:El
--—pEE_ - 0

‘Epyo.

OpLouoc.
‘Epyo ek10- 8/8
vwoncg/oupumieonc

o). S JV‘CE)I

Vapy

o

[ 1. Epyo eKtovwonc/oupmnieong Evavtl otabepnc eEWTEPLKAG TTiEONC \

peEdV = _peEAV

J

To €pyo mou yivetal amo €va aEPLO, OTAV AUTO EKTOVWVETOLL
evavTL oTtaBepn g EEWTEPLKNG TIEONG, Pgg, LOOUTOL KATA ATTO-
Autn TN pe to epPado tou opBoywviou oe nedio (p, V)

4 2.'Epyo €KTOVWONG OTO KEVO h
Viea I-
(2): W=—J PegdV =0
N Yarx Y,

To €pyo Tn¢ eKTOVWONC OTO KEVO
elvaw undev, dlot pgg = 0)
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EPIO.

Movada £pyou/sveépyelac Kat oXECELC ME AAAEC HOVASEC

‘Epyo.
Movadeg

1/1

H povada yla to £€pyo kat tnv evépyela oto Sl (AleBvecg 2Votnua) ival to Joule, J

g I
H mA€ov yvwoTtr oxéon yla to €pyo (amod tn HnXavikn) eivad : (6Uvapun x petatomnion)
\1]J=1N-m /
H popdn tng kABs OXETKNAC LOXUOUOOC OXEONC «UTIALYOPEVEL» TNV AVTLOTOLXN OXEON UETOEL TWV HOVASWV J
2\ N

(OX€0N TNC KWYNTLIKAG EVEPYELAC)

\\1]=1kg-m?.s?2
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H ENNOIA THZ ANTIZTPENTOTHTAZ 2TH OEPMOAYNAMIKH H evvola g

, , AVTIOTPEMTAG
AVTLOTPENTEG LETAPBOAEC

HETABOANC 1/2

Avtiotpenti ival n HeTaBoAn Tou eKTeEAELTAL PE ULKPEG OANAYEC TWV EKTATIKWV
LOLOTATWY TOU ZUOTNHATOG, TTou Bewpeltal £ToL OTL 0deVEL (ATTO TNV OPXLKH OTNV TEALKN
KaTAoTtoon) HEoa amod SLadOXLKEC KATAOTAOELC LOOPPOTILOC E TO TIEPLBAAAOV. ITNV
Topeia autn, oA Ao OTWY LR OEWPOUHE OTL OL EVTATIKEC LOLOTNTEC TOU CUGTHLLOTOC
glval LoEC ME TIC EVTATIKEG LOLOTNTEC TOU TePLBAAAOVTOC

Avtotpenth petaBoln linepp = liovor

Tt Peg =P

4 I
‘ETOL, N TI{ EKTOVWON €VOG aepiou Ba TeAELTAL OVTLOTPETTA OTAV N TILECN TOU aEpiovu eival akpLBwg

OPKETA YL VO TIPAYUATOTIOLETOL Apyd N EKTOVWON. Mwa pkpr avtiBetn dtatapaxn TnG EWTEPLKNC TILEONC
UTTOPEL va. avaoTpEPEL TNV TTOPELA TNEG LETABOANCG.

\_ J

Edv n Stadopd mEcewv (ECWTEPLKNG He eEwTEPLKN) lval peyadAn, Sev eival Suvatov va avtiotpadel n
Topeila TNC HETOBOANRC LE pLa KPR avtiBetn Statapaxn tne eEwTepLKAC mieonc! 21




H ENNOIA THZ ANTIZTPENTOTHTAZ 2TH OEPMOAYNAMIKH H evvola tng

| , AVTIOTPEMTAG
AVTLOTPENTEG LETABOAEG. ueTaBoAfc 2/2

Muwa npwtn epappoyn. Epyo aviiotpentng petaBoAng

To €pYO QLVTLOTPETITHC_EKTOVWONC/CUUTILEONC EVOC aepiou
Ba eival:

Viea Viea
w=—J pgng=—J pdV

Vapy Vapy

H miieon, p, p€oa o€ auto To OAOKApwWHA Elval n Ttieon Tou
oleplov Kall TO OAOKANpWHA UITOPEL va uTtoAoyileTal €av
YVWPL{OUHE TNV KaTtaotatikh eélowaon tou agpiou!

22
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