Opun - Kpovoeig

mv; (before)




H evvoia tng OpuNng

H oppn opileral ¢ Siavuoopua mmouv ekppadleral amo Tn oxXEon

— —

P = mu Movaéa Mérpnong Opunc : Kg m/s

opPa ToL SiIavLOoUATOS TNS OPHNGS Eival avTh ToLv SiIavLoUATOG
TNG TAXLTNTAG Kal £XEl TPEIS OLVIOTWOEG:

X X

P, =mu P, =mu, P,=mu

P=Pi1+P, J+Pk




H evvoia tng OpuNng
— . dP di dP . - dP
P=mMlUl=—&=M—=—=ma=> F=—
dt ~ dt t

Fevikevpuévog Nopog Touv NevTtwva

H ovvioTapévn SOvapn Tov AoKEiTal O¢ Eva oA IC0VTAl HE TO PLOUO
HETABOANGS TNG OPHNS TOL CWHATOG.

Mapadeiyua
AISETAI N OpuN avcbg OWHATOC TO OTTOIO KIVEITAI ETTAVW OTOV Afova X aTTO
™ oxéon: P = kt°. Na vmohoyiotobv: i) O1 SiacTtdoeg Tou peyéboug k.
ii) H 8bvapun F trov e€aokeital oTO CwUA.



H evvoia tng OpuNng

v H é&vvola TNG OpPHNG E&ival TOAD
XPNOIUN oOTav 8LoO N T™MEPIcCoOTEPA
owpara aAAnAemépoby  (IbLoTnUA
OWHATRV).

v EowTepIKEG Suvapelg e§aokolvral
HETAEL TV COHATWV.

v E€dTEpIKEG  Svvapelg  e€aokovvral
OTA OWMATA TOL CULOTAHATOG ATIO TO
mePIBAAAOV.
Eav n ouvioTapevn TV £EDTEPIKOV SLVAMEWY gival UndEv TOTE TO
oLOTNHA OCWUATOV ovoualeral ATTOUOVWHMEVO.




Aiatnpnon Tng Opung

Avo copara palov m; Kal m, KivoLbvrdl avrifera Kai
ovyKkpovovtal HeTald TOLG. YmoOitouvpe OTl oTa SVLO
oopara ¢ Spovv eEWTEPIKES Suvvapelg. Kata 1o Xpoviko
SiaotTnua TG oOLYKPOLONG TOLG eup¢gavilovral ota SVO
copara dvvaueig Apaong - Avrispaong F, kai F,,.

N dd N . dd dd dd dd
=m 1 F =—F.=m —1 - m —2:>m—1+m —2=O:>
1 1 dt 1 2 L odt 2 dt L dt ° dt
i dd d(m.d) d(m.d d(P:) d(P:
F2=m2 2 ( 1 1)+ ( 2 2)=O: ( )_|_ ( )=0:
dt dt dt dt dt

i(r:’l +E2) =0= P, + P, = const.
dt

Ocwpnua S1atnPNoNg NG opunNg




Fodav [~

'‘QOnon Svvaung

dP:det—de:Ith—Pz—Pl—AP

H '‘QOnon Q &bvaung civar gia Siavoouartikn moooTtnta
OTEVA OLVSESEPEVN HE TNV EVVoIA TG OPHNG.

@eddpnua 'Qénong - OpHAS




'‘QOnon Svvaung

IF  (a) Tiywpovom uxgric ddonews,




Kpobon coparwyv

Kpobon ovopalovpe TO (PAIVOHUEVO EKEIVO KATA TO OmMoio SVLO N
MEPICOOTEQA CWHATA EPXOVTAl L £MAPN YIAa TTOAD HIKPO XPOVIKO
SilaoTnua, HE AMOTEAECHA va avamrbooovral HETafL TOLG TTOAL

IOXLPES Svvaslg.

guBsia TPW Ko HETA TNV KpoUon

Kevtpikn kpolon v, v!
Ta kévrpa palag Kwvouvral otnv ista ‘> 0—‘ a—‘ ‘-
vy vy
HETA

npw
vy
Exkevrpn kpolon e \.
Ta kévrpa paag KvouvTaL os ma- ._.
: , ) v,
palAnAeg evBeleg mpLv TNV KpoUOoN q
npw - ’
HeTa V)
META v!

MAdyLa kpouon

npw v,
. o . ’ VvV Vi
Ta keEvipa palag KIVOUVTALOE TEUVO- 1
peveg euBeleg Ipwv TV Kpouon \‘




Kpobon ocwuaTtwyv

> EAaoTIKN Kpovon: H oAikr) KivnTIKr) evépyeia SIATNEEITAL.

> Mn eAaoTiKn Kpovon: H oAikr) kivnTiKA evépyeia & Siatnpeital. KATTolo TooooTo TNG
OAIKNG KIVNTIKNG EVEQPYEIAC TTPIV TNV KOOLON XAVETAI (UETATOETTETAI O€ BEPUOTNTA).

> MAaoTikn Kpovon: Ta copata evovovTal Katd TNV KooLoN KAl OTh CULVEXEID
KivoouvTal yadi e Eva cwua. H oAIKn KivnTIKN evepyeia &€ SiatneEiTal.

H ocuvoAIKn OpUn TOL CLOTAHATOG SIATNEEITAI TTAVTA O€ KAOE £€i60G KpoLOoNG
(TTPETTEI TTAVTA N CLVIOTAMEVN TV EEWTEPIKWV SLVAUE®DYV Va gival UNdEv).

v H oAIKN KIVNTIKN EVEPYEIQ SIATNPEITAI HOVO OTIC EAACTIKEG KPOLOEIG.

v H Apxn Siatnpnong TnG opunGS Hag Sivel Tpelg e§iIocwoelg (Hia yia KaOe
Siactaon) Ka®wg n opun ival SiIavuopaTiKo pEyEBOG.

Mavra opilovue pia OTIKN poPA yia Ta §IavOOUATA TV OPHAV.




KevTpikn Kpovon cwHAT®V - EAQoTIKN

U
m U,
(+) :

— S ]

_ ’ ’
1 -1 > 1 1
- S A o 1

AOvoupe To obLoTNHA V0 £§I0WTEWY SVO AYVOOTWV.

m, —m 2m
u{=( L 2]u1+( : ]uz
m, +m, m, +m,

2m m, —m
u;=[ ~— |u, +| —=—— |u,
m, + m, m, +m,




KevTpikn KpoLvon oHAaT®V - EAaoTIKN

) EGv m;=m,=m kai V;=V evd V,=0

U = m, —m, U + 2m2 u TOTE TTOIEG €ival Ol TAXLTNTEC TV SVLO
1 m, +m, 1 m, +m, 2 oUATWYV PETA TNV KOOLON;
2m m,—m r r_
u;= 1 u, + 2 1 u, Vl—O V2—V
m, +m, m, +m,

Ta SLo ocwpara aviaAAaoovy TaxLTNTEG.

Eav m;<<m, Kai V;=V evw V,=0 10TE TTOIEG €ival OI TaXLTNTEG TV SLO
OWUATWV PETA TNV KOOLON;

To MPWTO CWUA AVTICTPEPEI TNV KivoNn TOL KAl KIVEITAl TTPOG TA TMOW HE TO
i510 HETPO TAXVTNTAG £V TO §eLTEPO oLveXilel va TapAMEVEl akKivnTo.



Kevipikn Kpovon ouat®V - NMAaoTiKi

Ug mg ‘V
(+)

L — )

MU, —MgUg =(m, +my )V =

_ m,u, —mgug
m, +mg
Noon KIVNTIKA EVEPYEIA EYIVE B ! S ;
OeppoTnTa Kara tn Siapkeia Kﬂpzv — Kl + Kz _ E myu, + E MgUg

TNG KPOLONG;

2
1 1 m,u, —m.,u
K . ==(m.+m. )WV*’=>K . ==(m.+m A A s —
HETA 2( A B) HETA 2( A B)( mA+mB j

1(m,u, —mgug )’ AK=K_ ., —K, >0

HETA
2 m, +mg




Kpobon coparwyv - 'EKKevTpn
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Aovac x b: Mapauerpoc KpovLoNg
m,u, = m,u, cosé, + m,u, cosé,
Aéovac y
0=m,u;sing, —m,u, siné,

1 5 L

1 ) 1 1 i
“mui==—mu?cos’d +=—m.u’sin’8, + —=m.u’?cos’ @, + —m.u’’sin’ 4
2 11 2 11 1 2 1*1 1 2 272 2 2 272 2




Kpobon coparwyv - 'EKKevTpn
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Emopévag:

% ATO TNV g¢pappoyn TNG ApxXNs S1IatnENong TG OPHNS TTPOKLTITOLY VO
eflooelg, yia yia kade sicvbvvon (aovag x kai afovag y).

% H 1piTn €€icON MPOKLTITE ATTO TRV APXN SIATAENONGS TAS KIVNTIKNG EVEPYEIAG.

AAAG... Ol AyVv®OTEG TTOOOTNTEG EiVAl TECOEPIG...

Xpealeral avayKkaoTika va dacg §06¢i eva SeSouévo wOTeE va umopéEi va
ALO¢i povoonuUavTa To CLOTNUA TV £EICOEDV.



m, !
........ 7 N Y
'ﬁ\e‘ m, f
U ("f:) (0&
>< > —n%i o
U, | (+) ~0 X
m A mzvﬁ\“;
240, 1 ., T
""" T{z Mera

Afovag x: M, U, C0S@, +m,u, oS, = m,U; COS@ + M, U, COS @

Agovag y: M,U,sin@,—m,u, sing, = m,u, Sing—m,u, Sin®
1 1 1 1
> m,u; cos” @, + > m,u; cos” @, + > m,u; cos® 6, + P m, U cos® @, =

1 1 : 1 1 :
> m,U;* cos’ @ + p m,u”sin’ @ + > m,u;’ cos® @+ P m,u.’ sin® @



Kpobon coparteyv - NMAayia

m, )
........ @ ... YA L
:ﬁ\e‘ my f
i U ('-f-) /S’.
| s > .0 X
' u2 // \\ ‘ (+) \\\\\\ .
m, i mzkﬁ\l;{z\
""" 5/ Mera
mpIv |
MaaAi.....

% Ao TNV ¢pappoyn TNG ApxnNs S1IatnENoNG TNG OPHNGS TTPOKLTITOLY SVO £§I0WUTEIG, Hia
yia kaOe §ievdvvon (afovag x kail afovag y).

% H 1piTn €€icdON MPOKLTITEl ATTO TV APXN SIATAENONGS TS KIVNTIKNG EVEPYEIAG.
MaaAi... Ol AYVWOTEG TTOOOTNTEG Eival TEOCOEPIG. ..

Xpealeral avayKkaoTika va uag §006¢i eva seSouévo woTe va
ptTopei va AvO¢i povoonuavra 1o oVOTNUA TV eEICOEDV.



BaAAIOTIKO EKKPEHES

Ipaipa palagc m Kai TaxvTNTac L CPNVAVETAl O€ Eva KoppaTti EDAoL
palac M, onmwg oto oxnua. To EDAO, HETA TN KPOLOTN, AVEPXETAlI OE
OWocg y. Na vmoloyioere Tn TAXLTNTA TNG OPAIPAG L TPIV TNV
Kpovon.

Aoon
(+) m
—

Hm + M)V = (m + M)gy,

e

v =m;MV2g}f.
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