


MnXovIKA

Ewova: Isaac Newton: OQewpeitalr matépag tng Kiaowkng Puoikig,
KaBw¢s EeKVOVTAG Ao TIC TTapatnPnoels Tou Fadldaiov oAAG Kal Toug 0 G
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Ewova: Isaac Newton: Oewpeitar matépag s Klaowkng duoknig,
KaBw¢s EeKVOVTAG Ao TIC TTapatnPnoels Tou Fadldaiov oAAG Kal Toug
vopovug tov Kémiep yia v kiviion Twv TAavn TV SIATUTIWOE TOUS TPELG
UV ULELWSELG VOUOUG TNG KIVNOMG Kol TOV TEPLOTIOVSAOTO «VOUO TNG
BaputnTag»

MnXovIKA

Ou Ndpot tn¢ Kivnong




Ot Nopot tn¢ Kivnor

0 Q¢ Twpa, LEAETNOAUE KLVAOELC owpaTIOlWV

0 Oploape B€on, katevBuUvon, TaXUTNTEC, EMLTAXUVOELG...
0 Aev pog evblEdepe n attia TNG Kivnong

0 Katpog va tn peAetriooupe kL avtn! ©




Ot Nopot tn¢ Kivnon

o Epwtipata
o Mottt aAAAleL N Kivnon evOC AVTLKELUEVOU;
O TuLmpoKaAel TNV Kivnon n tTnv akwnoia tou;

O latl elval o eUKOAO va KLVACOUKE Eva LULKPO aTtO Eval
LEYAAO QVTLKELUEVO;

0 «KAELOLA» LA TLC OTTAVTNOELC
o Avvapun (Force — F) mou aokeital oTo aVILKE(LEVO
0 Mala (Mass — m) Tou aVTLKELLEVOU




Ot Nopot tn¢ Kivnon

o Avvapun
0 KaBnuepvn eumelpia

o Metaypa pmaog
O IMPWELLO VTOUAATTOG
o Tpapnyua cuptaplou

0 AAMnAemtibpaon Ye AVTLKELLEVA LEOW MULKAC dpAonG, e
amoteEAeopa TNV aAAayn TN TaxUTNTAG TOUG

O Agv glvol OpWCE TTAVTO artapoaitnTn N POkKAnon kivnong
0 Bapld pnaia
0 MeyaAn vtouAadna
0 KAetbwpévo ouptapl




Ot Nopot tn¢ Kivnong

0 “Ot Auvauelc eivat autec tou aAAadouv tnv ToxUTNTA
evoc avtikeluevou” (1. Newton)

0 Avo katnyopiec Suvapewv
o Avuvapelc Emadnic
o Avuvapelg MNedilou

Avvaypeig Enadrg




Ot Nopot tn¢ Kivnonc

o0 H duavuopatikn duvon tng Auvoung

Otav o1 Suo

Suvapeig epap-

Holovtat TauTo-
Mua 56vapn rpog Mia AStepou xpow.: otnv idia 'Otav ot duo Gu.vaueu;'ewat
T jipon Wwp'n KatevBuvon, To KaBeteq petagy Toug 6mwg oto
smpnkOvEL TO empnKoveL To sAa- gAatrptlo emi- oxnua (d), o cuvuacuoég toug (n
sAatiplo katd 1 eK.  tApio Kawd 2 ek. HKNKUVETOL KaTé 3 GUVLOTOLEVH TOUG) EMLUNKUVEL TO
€K. eAatplo Katd 2.24 eK.
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Ot Nopot tn¢ Kivnoncg

0 Npwto¢ NApog tou Newton (NApog AdpaveLog)

0 Eva ovuotnuo avo@popac oto ormoio EVa aVTIKEIUEVO SV
aAAnAenidpa ue aAda avtikelpeva kat ExeL MNOEVIKNA ETTLTAXUVON
Aeyetal ASpaveLako cUCTNUA OVAQOPAC

o Napadeypa
0 Eotw pla aepotparela Kot Evog SLoKOC
0 H aepotparmnelo mMPOCOLOLWVEL
erupavela anovoia tplwy, SnA.
dev aokeital kamowa Suvapn oto
OloKO — AUTOG UopEL va KwvnBet

e\eLBepa
, , / D EjENE E=E8Eie=
O Ag e€eTACOUUE TOL CUOTNMOTA Air flow
avadopac we TPOoG TNV Kivnon ;
A aKwvnoilo Toug L
0 TomoBetoU e to Sioko amaAd otnv ___/ Electric blower
aepOoTPATEeln KL AUTOG LEVEL OKIVNTOG AepOTPATELQ Kt SioKoC




Ot Nopot tn¢ Kivnong

0 Npwto¢ NApog tou Newton (NApog AdpaveLog)

o Napadeypa Aepotpdmela kat 5iokog
0 1) Aepotpanela + diokog Bplokovtal
oto €dadoc, To idlo Kal epeic (mapa-
TNPNTEC) 2 adpavelako cuoTnUA ,/

avad)opdq j\ Eiectric blower -
o Tati? Aev urtdpyxet aAAnAemiSpaon pe AAAC AVTIKELLEVO KAL I ETILTOXUVON

Tou blokou gival pndevikn

0 2) Agpotpanela + S{oKo¢ o€ €va TPEVO TIOU KLVELTAL PE oTaBepn)
TaxuTnta, To (610 KL epElC (emBateC pEoa 0TO TPEVO) 2 adPAVELAKO
cvotnua avadopag
o Tati? 16l Aoyol pe mpv!

o Omnowodnmnote cuotnua avadopac mou Klveital e otadepn
TaYUTNTO OE OXEON HE Eva adpavelako cuotnuo avodopac, eival Ki
QUTO adPAVELOKO




Ot Nopot tn¢ Kivnong

o Npwtog Nopog tou Newton (Nopog Adpavetrogc)

Aepotparnela kol dlokog

o MNapadeyua
0 3) Agpotparnela + SLOKOC O€ TPEVO
UTTO ETILTAXUVOT), TO (OLO KL EPELC =2 Un
adpavelako cUoTNUO avadopac _/

Electric blower

o lNati? To Tpévo emtayuVeL WG TPOC To adPaVELAKO CUCTN MO
avadopac tng enidavelac tnes Mng

o Evag mapatnpntnc oto £€dagdoc Ba oag meL OTL— Tap’OA0 TTOU YLOL OOLC
HEoa 0To TPEVO 0 Slokog paivetal va emtayuvel — BAEmeL To diloko va
oAloBaivel w¢ Mpog to TPATEN AAAQ VOl KLVELTAL TTAVTA LE TNV WOLa

ToXUTNTO WE TIPOG To £6adog

o Etol, o 1°¢ vopoc tou Newton e€akoAouBel va LoxUeL Tapa To OTL EUELC
— WG EMPATEC — MOPATNPOUUE ML ALVOLEVLKA ETUTAXUVON TOU
Sdlokou w¢ poc epag.




Ot Nopot tn¢ Kivnong

0 Npwtog Nopog tou Newton (2" ékdoon © )
0 Arnouoia eEWTePLKWVY SUVAUEWV KAl TApouaio adpaVELAKOU
OUOTNUATOC VAPOPAC
O VO QVTIKEIUEVO OE NpeUio TApoUEVEL O€ NPEULD KOl

O Eva QVTIKEIUEVO O€ Kivnon mopaueVveL o€ kivnon Ue otadepn
TaxuTNTA

0 Me aAAa AoyLla

O Otav bev entbpa kauita duvaun o€ Eva AVTIKEIUEVO, N EMLTA)XUVON
TOU QVTIKELUEVOU Eivau undevikn

O H taon evog avTIKELLEVOU Vo avTldpa o€ omoLadnToTe
HETAPOAN TNC KLVNTIKAC TOU KATAOTAONC AEyeTal adpaveila




Ot Nopot tn¢ Kivnoncg

o Mpwto¢ Nopoc tov Newton (2" ékdoon © )
0 Opwg n duvapun sivol Stavuopatiko peyebog

0 MrmopouUv va aokoUvToL SUVAELG ETIOVW CE EVOL CWUO aAAA N
ouvoAlkny Suvapn (A cuviotapevn) va sival pndev!

O Apa pLa o owoth dtatumwon tou 1°Y vopou tou
Newton Ba eivad:

‘o Otav n ocuviotauévn (to dtavuouatiko adpoloua) twv )

OUVAUEWYV TTOU OKOUVTOL OE EVA CWUA ival unbdevikn, n

ETLTAYUVON TOU QVTIKELUEVOU Eival unbdevikn
N /




Ot Nopot tn¢ Kivnon

O ATO TO TPONYOUEVD, UTTOPOULLE AOLTTOV VO CUUTIEPAVOUUE
OTL:

O Eval QVTLKEIMEVO TTOU EMLTOXUVEL TTPETEL VOL UTIOKELTOL OF
kamola SUvopn

0 H duvapun eivan to aitio tng peTafoAnRC TNC Kivnong Evoc
OLVTLKELUEVOU




Ot Nopuot tn¢ Kivnon

O AladopeTiKA avTIKELLEVA XpELalovTal OLAPOPETIKO UETPO
duvapung yla val LETABAAAOUV TNV KATAOTOON KLVNONG TOUG
0 Me dAAa AOyLa, QVTLOTEKOVTOL TTEPLOCOTEPO N ALlYOTEPO OTN
netaBoAn tne Kivnong toug
o MNati???

o lati €xouv dladopetikn pala

0 H pada sivat pa lbotnta eVOg aVTLKELUEVOU Ttou opilel
«Tmocon» avtiotaon nNoPouclalel otnv npoonadeia
HETAPBOANC TNG TAXUTNTAC TOU




Ot Nopot tn¢ Kivnon

0 O 1° Nopocg tou Newton pac e€nyel Tt cupPaivel og eva
QVTLKELHEVO OTav dev aokouvTtal SUVALELS EMAVW TOU

O ...N1 0tav ot SUVALELG TTOU OLOKOUVTOL £XOUV CUVIOTOUEVN
undev

0 O 2° Nopocg tou Newton (rtou Ba doUpe ApUEOWC) Lo
e&nyel L oupBalivel oTav Lo A TEPLOCOTEPEC SUVAUELG
aokoUVTOL EMAVW TOU

O ...oLomoiec mpodavwg AEN €xouv undEVIKA CUVLIOTAUEVN




Ot Nopot tn¢ Kivnong

0 AgUtepo¢ Nopog tov Newton

0 Je eva adpavelako cuotnua avadopac, n ENLTAXUVON EVOC
OVTLKELMEVOU Elvall

.
0 guB£wc avaloyn otn cuvoAwkn Suvapn, D, F, mou aokeltal
ETAVW TOU KoLl

O avtlotpodwc avaioyn tnc pnaloc tov, m
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Ot Nopot tn¢ Kivnon

0 QUOLKA, UTTOPOUUE — KOl OE TTOAAEC TTEPUTTWOELC
eruBAaAAetan - va avaAUOOUUE TO 2° VOUO OE OUVIOTWOEC
TP AAANAEC e Tou¢ aéOVEC TOU OUOTAMATOC avadopag
poG

Y. Fy = may, ) F, = ma_y>; Y. F, =ma;

o Movada petpnong oto S.I.
o Newton (N) <> 1N=1kg-m/s?




Ot Nopot tn¢ Kivnon

o Napadeypa:
o Evac 6ilokoc tou hockey otov nayo, palac 0.3 kg, oAloBaivel
e\eLBepa o€ opLlovTLa ETILPAVELA TTAYOU.
AUO pmOLCTOUVLA TN XTUTIOUV
TOUTOXPOVA, LE SUVAELC KOl UTTO
YWVLEC OMtw¢ otnVv Elkova. Bpetlte

TO UETPO Kall TNV KateuBuvon ¢
gTLITAXUVONC TOU SloKou.
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Ot Nopot tn¢ Kivnon

0 OAa ta avtikeipeva eAkovtol amo T 'n
0 Me aAAa Aoyla, n ' aoketl Suvapn eMNAvw Toug
o Apa, Ta emtayUvel!

O BapuTtikh ermtdyuvon g

0 2°¢ Nopocg tou Newton yLa avtikeipevo mou medTel
e\elBepal




Ot Nopuot tn¢ Kivnon

o Tpitoc Nopog tou Newton
0 Je kade 6paaon, umapxel uta avtidopaon!
o Mo tumika... ©

0 Av éuo avrtikeipeva aAAnAemidpouv, n duvaun F 1, mou
aoKeitaL ano 1o avtikeipevo 1 oto avrtikeipevo 2 givat ion o€

_,
UETPO Kat avtidetn o€ katevduvon otn duvoun F44, mou
QLOKEITAL MO TO AVTIKEIUEVO 2 OTO AVTIKEIpEVO 1:




Ot Nopot tn¢ Kivnon

o AvaAuon pe Baon toug Tpelg Nopoug
O Auo povtela

o A) Otav ta avtikeipeva Bpiokovtal o woopponia (a = 0)

0 B) Otav enutayvvouv amnod tnv Acknon e€wTePLKWV SUVAUEWVY
(a+0)

OuunBeite ta povteda tng Kwvntikng!!
A. Kivnon umo otaBepr) taxvutnta
B. Kivnon uno otaBepn enitayuvon




Ot Nopot tn¢ Kivnonc

0 A) Otav Ta avTikeLpeva Bplokovtol o€ Looppomia

(@=0)
O N CUVLOTAMEVN TWV SUVAUEWV
YE=0

o MNapadeypa




Ot Nopot tn¢ Kivnor

0 B) Otav ta owpata enttaxvvouv uto tTnv enitdpacn SUvaung
(a + 0)

o MNapadeypa
O Bpeite tnv enttayuvon nou
o.oKe(Toll 0TO KIBWTLO

O Bpeite tn dSVvaun nmov aokel
To 6armedo emMAvVwW 0To KIBWTLO




Ot Nopuot tn¢ Kivnon

o Napadsiypa

)0 Bpelte TNV €mitdyuvon mou
aoKe(Toll 0TO KLBWTLO

P) O Bpeite tn dSUvaun nmov aokel
To 6armedo emAvw o0To KIBWTLO
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Ot Nopot tn¢ Kivnong

O Auo onUEeLa TTOU TIPETIEL VOL TIPOOEEETE

0 1) 2e eva mpoBAnpa, eival Suvatov va EXete SLAPOPETIKA
HoVTEAQ avaAuoncg o€ SladopeTIKEC KaTtevBUVOoeLS (a&ovec)
o [ponyoupevo mopadelyua
o loopporia otov aéova y
o Emrdyuvon otov afova x

O 2) Eival duvatov va rieplypadel Eva avtlKeLPEVO amto TTOAAATIAG
HovteAa avaAluonc (tnv ibwa otiyun!)
o [ponyoupevo mopadelypa
O Jwua uTo enidpaon duvaung otov atova x
O Jwpo UTo emidpaocn otabepn emtAxuUVong otov afova X




Ot Nopot tn¢ Kivnon

o MNapadsyua

Eva pavapt pe Bapocg 122 N kpEpeTal armo £va KAAWSOLOo, TTOU KPEUETOL
aro aAla Suo KaAwdila, 6w 0To ZXAUA.

OLywvieg 84, 8, eival toeg pe 37 kat 53 poipeg, avtiotoa. Ta mavw
KaAwodLa omave av dexBoulv duvaun peyoAvtepn and 100 N. Mrmopet
va oUUBel auto;
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OutNoportng Kivhong 4

o Napadewypa — Adon:
Aivovtat: cos(37) = 0.8,sin(37) = 0.6
cos(53) = 0.6,sin(53) = 0.8
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Ot Nopot tn¢ Kivnoncg

o Napadewypa — Adon:
Aivovtat: cos(37) = 0.8,sin(37) = 0.6
cos(53) = 0.6,sin(53) = 0.8
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