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Koopac laléag

EONIKO KAI KAITOAIZTPIAKO MANEMIZTHMIO AGHNQN
Tunpa ®vowkng
Topéag Aotpo@uoikig, Aotpovopiag kat Mnyavikig

NOMOI TOY NEYTQNA

» Nopog g Adpavelag - Adpavelako ZVotnua
» Mdla kat Opun

> Apxn Swatpnong g Opung

» AVvaun - AsOtepog Nopog tov Nevtwva

» Tpitog Nopog tov Nevtwva

EIAIKEX ITIEPIIITQXEIX AYNAMEQN
» Baputikn Avvaun - Bdpog

» KaBetn Avvaun og Emipavela

» Taon Niuatog

> Tpip
» OmoBéAkovoa AVvaun kat Oprakn) TaxOTnTa

O1 diapaveiec mapouaialovral pe Tnv adgia Tou dnuioupyou Toug, Av. Kab. Euardbiou 2tuAidpn,
armo 11¢ Tapadocei oTo uabnua Puaikn |, EKMA, Tunua duaikng, 2016-17
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Koopac laléag

EONIKO KAI KAITOAIZTPIAKO IMTANEIIIXTHMIO AOGHNQN

Tunpa ®vowkng

Topéag Aotpo@uoikig, Aotpovopiag kat Mnyavikig

ANTIZTOIXIZH KEDPAAAIQN
ALONSO HALLIDAY-RESNICK YOUNG
GIANCOLI
FINN WALKER FREEDMAN
NOMOI TOY 7.1,7.2,7.3, 41,42,43, |5.1,5.2,53,54,55, |4.1,4.2 4.3, 4.4,
NEYTQNA 7.4,75,7.6, 44,4546, |5.658,5.9 4.5, 4.6
7.7 4.7,4.8
EIAIKEX 5.7 5.1,5.2
MMEPIIITQZEIZ
AYNAMEQN
TPIBH 7.8 5.1,5.6 6.1,6.2,6.3, 6.4 5.3
OPIAKH TAXYTHTA

O1 diapaveisg mapouaialovrar ue Tnv adeia Tou dnuioupyou Toug, Av. Kab. Euatdbiou 2TuAidpn,
armo 11¢ Tapadocei oTo uabnua Puaikn |, EKMA, Tunua duaikng, 2016-17




NOMOZ“Te

EAe0Bepo Zwpa: ‘Eva cwpa mov §€v VTTOKELTAL 0€ Kapla aAAnAemidpaon.
2TNV TPAYUATIKOTNTA GEV VTTAPYEL OTN PUON EAEV0epO owua!

ZTnNv mpd&&n UopovpE v 0plooVUE ooV EAEVOEPO EVA ATIOUOVWHEVO CWUN LUE
AUEANTEEG AAANAETILOPATELS.

Nopog ¢ ASpdvelag

n
[Ipwtog Nopog tov Nevtwva

"Eva eAeV0gpo cwpa Kiveiton Tdvtote pe otadepy toayvTTa, SnAady
XWPis emTdyuvon.

H ava@opd ™G kivnong 1) un evog cwuatog yiveTal o€ oXE0M UE KATIOLOV
TIAPOTNPT TN, 0 0T0(0G Elval 0 (810G eAevBepo cwpa. 'Evag TEToLo¢ Tapatnpn TS
AEyeTal a8 pAVELNKOG TIAPATIPN TG KL TO GVCTIUA TIOV XPNOLUOTIOLEL KAAElTOL
aSpaVELAKO CUOTNUA AVAPOPAS.



+ RO PYES OMATO

Fpapuikn Oppn) Zwpatog: To ywvopevo palag emi Tnv TayVTNTA TOV.

—_

pP=mv

Mia aAAnAemidpaon mapayet avrtaidayn opurg.

H oAu opi) EvOS ATTOPOVOREVOV GUGTHUATOG CORATWV TAPAPEVEL
otabep).

p= Z:mivi = myv; +m,v, +--- =const




['a 6edopévo ocwpa, To TNAIKO TNG CUVIOTAUEVNG
SUVaUNG TTPOG TNV ETLTAYVVOT] TIAPAUEVEL OTAOEPO.

l

H cuviotapévn Svvaun o€ Eva cwpa elval (on e To
YWOUEVO TNG LALOG TOU CWUATOG ETIL TNV
ETILTAXVVOT] TOV.

F=ma

0 pvOudc ardayric TG 0PUIC EVOC CWUATOS WE TPOS TO XPOVO ATOTEAE(

METPO TNG Suvaung
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Orav 600 oopata aAAnAsmiépovv, ot SUVEUELS TTOV AGKOUV T CWUATA TO
&va aTo aAAo sivan Tavta (6£C o€ PETPO Kat avtifeTne Popac.




TeITC

Cantaloupe G ‘Eva avtikeipevo mavw oto TpamélL Tov LlooppoTel
\ KoL Ta avtioTolya (EVyN TwV SUVAUEWV.

| Table T

N’

ZOMA CH TPAIEZI



EA VAN BRI A T EO A AN AN ATV AN

BAPYTIKH AYNAMH KAOETH AYNAMH XE EITI®ANEIA

Normal force Fy

" 7 The forces
£
£ ' balance.

TAXH

y

The forces at the two ends of
the cord are equal in magnitude.
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Kivnon xwpis tpiBeg

Sliding
block §
% =\ >
| —_—
\— Fricdonless T
surface
] e ’
r 3\ ( ) F - M
Fy—Mg=0 Fy =Mg : y
M
{T=Ma s =< T =Ma =T = me
M+m
kT _ mg =—na \Ma B mg -~ m
a= 8
. M+m~
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T-m;g=m,a

T-m,g=-m,a

=1

> Mg
nmg
Mg
_ o MMy
T=m,(a+g) m; +my,
=
m, (a+g)—m,g=—m,a m, —1my




NOMOINIOYSN

Kivnon xwpis tptBég

jl

mog sin @

( o \ (T _mym,(1+sin@) !
T-m;g=m,a T=m,(g+a) m; +m,
sN=m,gcos0 » = N =m,gcosO » => <N =m,gcos0
—T+m,gsinf@=m,a |—m,(a+g)+m,gsind=m,a| azgmzsin()—m1
m, +m,
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WRIHE

H dUvaun tping o€ pikpookotmiko emimedo eival to
Block Stavuopatiko afpolopa ToAAWY SUVAUEWVY TTOV
SpoLVV UETAEY TWV ATOUWV OTNV EMLPAVELX TWV OVO

Floor

ocwpatwv. H TpoéAevon g Aowmov o@eidetal o€

Magnified view NAEKTPOUAYVNTIKEG AAANAETILOPACEL.

Evéewktikog IMivakag Zvuvtedeotwv Tpng
Yot LEPLKA VALK K

YAIKA f, fx
ATodAL pe Atoal 0.74 0.57
A)ovpivio pe AToaAL 0.61 0.47
, , XaAkoG pe AtoaAl 0.53 0.36
0 oVVTEAEOTIC TNG OTATLKNC
TPIP1S f, elvan peyadvtepog Tvai pe Tvail 0.94 0.40
TOV oUVTEAEDT) TS TPIPNC - -
oAiaOnonc f, . XaAkog pe MvaAl 0.68 0.53
Teflon pe Teflon 0.04 0.04
Adotixo pe Zkupodepa (Enpo) 1.00 0.80
Adotiyo pe Zkvpodepa (Yypo) 0.30 0.25




Zopa palag m looppoTel €€ altiag Twv TPLRWV
o€ KekALpEvo emimedo. Eav @ elval n oplokm
ywvia, TEpav NG omolag To cwua apyilel va
oAloBaivel, TOTE LloYVOLV:

Katda unkog tov kekALpEvou emmedon

mgsing—f, =0

mgeos .. !
K&Oeta oto kekApévo emimedo

N-mgcos¢=0
ATO TIG EELOWOELS NUTEG CUVAYETOL:

f,=mgsiné¢ n N =mgsin¢ p.mgcosp=mgsind K, cosd=sin¢
= = =
N =mg cos ¢ N =mg cos ¢ N =mg cos ¢ N =mg cos ¢

b, = tand




Ta cwpata A,B kot C eivat culevypéva pe
| C afapég viua Ko TpoYaAla Kat KIvoUVTOL e
T emtayvvon a. 0 cuvtedeotng TPLPNS Kivnong e
f B > to Samedo elvat P, Na ekppaotei n emitdyvvon
k L4 a CLUVAPTNOEL TWV HEYEDWV QUTWV.
T (Pewpeiote To B+C oav éva ocdua).
d , ,
4 Kivnon cwpatog A
(mB+mC)g mAg_T — mAa
Kivnon cvoowpatwpatog B+C
| T—-f, =(mg+m.)a
m,g (mp+m¢)g=N
T=m,g—m,a m,g—f
A A = mug-mya=(mg+mc)a+f, = a= A7
T=(mg+mg)a+f, m, +mg+m;
q = my —Hyg (mB + mc) g TNV 0pLaKT) TIEPITITWOT) W = m,
m, +mg +mg Trov a=0, LoyveL: mg +m,
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mg
Katd ovvemeila:
f. =mg U N =mg
N =ma N =ma

=

To oxnua eMITAYVVETAL £TOL WOTE TO CWUX PLALAG
m Vo KATAPEPVEL AOYW NG TPLPNG v LooppoTrEl
OTNV KATAKOPL@N ETILPAVELX TOV oYM UaToG. [Tota
1 ox€on NG oplaknG (EAGLOTNG) EMITAYVVONG a
LLE TOV CUVTEAED TN OTATIKNG TPLPNG L

ATtO TNV LoOPPOTILA TOV CWUATOG EXOVLE:

mg—1f, =0

N =ma

( a —

4ma =mg Ha=(
= 1 g ¢

N =ma N=m—
L ﬂSJ

)
I

Hs




Orize)

‘Otav éva cwpa Kveltal peoa o’ éva pevotod v@lotatal pla Suvaun D mov
AVTLIOTEKETAL 0TIV Kivnon tov. H omloBéAkovoa avtn duvaun e€aptatat amo
TNV CXETIKN TAYVTNTA TOV CWUATOS OTO PEVOTO.

D :%CpAV2

e D : To uétpo ¢ omoBéAkovoag SUVauNG

e A : H evepyog emupavela SLatoun Tov 0WUATOG, 1 ool elval KAOETN 01O
Stavvopa ™G TaxVTNTAG

e p : H mukvomTag Tov pevotov

e C: 0 ovuvtedeomg omioBEAkovoag Suvaung (tumikeg Tipég 0.40-1.00)

Znueiwon: 0 ovvredeotiic C eivat kaBapog aptOudg.

2
kg mzm_

25 —kg—
m’ s°

[ CpAv*]=[p][A][v*]=




DPIAKE N VA Ao

Kata v eAe0Bepn mtwon cwpatog o€ Baputiko medio avamtiooeTal, AGyw
™G omoBEAKoVoag SUVAUNGS ATTO TOV AEPQ, ULOL SUVALKT) LOGOPPOTILO KATA TNV
OTIOLX 1] AVTIOTAOT TOVU agpa eE0VOETEPWVEL TN SUVaun BapuTnTac.

D
V0=0 .....
D
V1<V, A
D
m <v. ® )
g V2 Vop
mg
D—-mg=ma ! v=v,, 0
mg
/7 7 4 7 4 v
Otav D=mg, T0T¢ TO OWUA TEPTEL e oTabepn) TaYUTNTA, mg

n omola KaAsital oplaxy TaYVTHTA.

D=mg = a=0 > Vop = i%
\/ p



'I N fen /\

1

D-mg=ma = ECpAV2 —mg=m-—

dv
dt




Ztayova Bpoxng pe aktiva R=1.5 mm me@tel and Eva ovvvego mov Bploketal o VPoc h=1200 m

TAVW amo 1o €8a@og. O ovvtedeo TG omloBéAKkovoag SUvaung C yla v otayova eivat 0.60.

YmoB£ote OTL T OTAYOVA TIAPAUEVEL GPALPLKT KAB' OAN TN SLdPKELX TNG TTTWOTG TNG.

(a) I16om elvat 1 oplakn TaxVTNTA TG OTAYOVAG;

(B) ITéon Ba Tav 1 TaxVTNTA TNG OTAYOVAG 0TO £5a@OG GV SEV LTINPXE N OTILoBEAKOVOA SVVaUN;
Atvovtau: mukvotnta vepov p,,=1000 kg/m3 , mukvotnta agpa p,=1.2 kg/m3

(a) H oploxn) tayOtnTa vtoAoyiletat:

4 3
2—mR pwg
Vo= 2mg _ |3 - BRPwE _ 737 m/s~27km/h
CpA Cp,mR 3Cp,

(B) Xwplig v omoBéAKovoa Suvaun, 1 otayova amd VPPog h oto Baputiko medio (g) Ba
OTIOK T OEL TEALKT TOXV TN T

v=4/2g6h =1534m/s~552km/h

LKEQPTEITE TOOO KATAOTPOPIKY elval uta TETola TayvTnTa!



