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KEDAAAIO 4°: MHXANIKH ZTEPEOY ZQOMATOZX

EMANAAHNTIKEZ AZKHZEIZ

OEMA B
Epwtnon 1.
(H epwtnon 666nke amd tov €BeAovth K. Avtwvio MaAdyo)

2e €va poAOL BEAOUHE TO AKPO TOU WPOOEIKTN Kal TO AKPO TOU AEMTOOEIKTN va €XOUV TNV
i6la taxutnta AOyw TEPIOTPOPNG (YPAUHIKN Taxutnta). Av cupBoAicoupe pe ( TO PRKOG

TOU WPOOBEIKTN KAl HE (, TO MNKOG TOU AEMTOOEIKTN, TOTE YIa TO AOYO TWV PNKWYV IOXUEL

a) ﬁ—‘”:l
EA

g Lo 1
0, 12
14
-2 =12

Y) ‘,

Na altloAoynoeTE TNV Amavinon oagc.

Auon
ZwoTn amdvtnon givat n vy.

Ot ypappikég taxutnteg Ttwv OUO dkpwv Odivovial avtiotolxa amd TG OXEOELS

. . 2 .
v, =0, Kot v, =,(,. Naipvovtag umoyn ot m:?n kat out T =12h, T, =1h

TIPOKUTITEL:
¢t T (
Uw:Uk = (Do)gw:o‘)kfka_n()m:ﬁfk:_w:_w:_w:lz
Tu) A Ek Tk 57\.
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Epwtnon 2.

2Tn pdBoo TOoUu OXAPATOC ACKOUVTAl TPELG OHOETIMEDEG OUVALELG ioou pETpou. H pdBdog
UTTOpEL va oTpépetal YUpw amo otabepd afova mou OlEpxetal amod To onyeio O Kat gival
KABETOG 0TO £MIMEDO TwWV OUVAHEWV.

H katdataén twv OUVAPEWY, KATA Tn OElpd PE TNV OToia TO METPO TNG POTAG TOUG WG
TPOG Tov dfova meploTpoyng audvetat, sivat:

Na altloAoyAoETE TNV AMAvVINGN 0ag.

Auon
JwoTh amavtnon ivat n a.

To pétpo tnNg pomng dUvaung wg mpog otabepd dfova divetal amod tov tumo: t=F-L,
omou F 1o pétpo tnNg duvapng (Kowvo yla TG Tpelg Ouvdapelg) kKat L n amoéotacn tou
popéa Toug amod tov dfova meplotpoPng (HoxAoBpaxiovag). Amo to oxipa gaivetal ott n

ouvapn ?3 Exel PNOeVIKO poxAoBpaxiova, emopévwe 0ev aokei pomn. Emiong, n duvaun

F €xel pikpotepo poxAoBpaxiova amd tn Ouvaun F,, omote ackel piKpOTEPN porm.
Emopévwg, n katdtaén twyv OUVAPEWY, KATA TN CEIPA HE TNV omoid TO HETPO TNG POTAG

TOUG WG TPOG Tov afova TePLoTPoPNnG augavetal, sivat: K, F, F,.
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Epwtnon 3.

210 oxnpa (a) @aivetal £va eAeUOEPO OTEPED, TO OTMOIO OTPEPETAL UTIO TNV £MGPACH TOU
{euyoug duvapswv F kat F,.

(a) (B)

AV LETAKIVACOUME TA ONMEia €@APHOYNG TWV OUVAHEWY HETAKIVWVTAG TAPAAANAA TOUg
POPEIg TwV OUVAPEWY, OTIWG @aivetal oto oxnpa (B), xwpig va petaBaAAoupe tn peTagy
TOUG amdoTaon, TOTE TO OTEPEOD:

a) oTPEPETAlL OTIWG KAl 0TO GXNHA d.
B) otpépeTal avtiotpo@a amd to oxnua a.
Y) looppoTEi.

Na alttoAoynoeTe TNV Amavinon oag.

Auon
ZwoTh amavtnon ivat n a.

H pom {euyoug duvapng sivat idla wg mpog omolodATIOTE onpeio Kal e§aptdtal Jovo amo
TO METPO TwV OUVAUEWY Kal TNV amootacn HETASU TwV QOopEWY TouG. 2To oxnua (B) dev
EXOUME PETABAAAEL OUTE TO METPO TwV OUVAMEWV, OUTE TNV amdotacn HETAEU Twv
@opEwV Toug. Emopévwg, n paBdog oto oxnua (B), umd tnv emidpacn tng idlag pomng Tou
{eUyoug duvapng, Ba Kavel 6,TL £EKave KAl oto oxnua (a), onAadn, Ba oTpéetal Ye @opa
avtibeTn Twv OEIKTWY TOU poAoylou.
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Epwtnon 4.

Mwa poéda autokivitou aktivag R KuAigtal pe to Kévipo palag tng va €xel otabepn
Taxutnta v. ‘Eva pikpd kap@i palag m gival Kap@wUEVO OTNV EEWTEPLKA EMUPAVELA TNG
pooac. Av Bswpnooupe TIG OLAOTACELG TOU KAP@loU AUEANTEEG, TOTE N HETABOAR TNG
OPHNG TOU Kap@loU, PETAEU KATWTEPNG KAl avwTtePng BEonG

a) elvat mv.
B) eival pnoev.
Y) €xel pé€tpo ico pe 2mu.

Na alttoAoynoeTe TNV amavinon oag.

Auon

ZwoTtn amdvtnon eivat n y.

Emedn n poda KuAietal n taxutnta tou Kap@oUu otav mePVA amd tnv Katwtepn B€on
(6tav eival oe emagn pe to £0a®og) €ival pndév, evw Otav to Kap@i SlEpXeTal amo 1o
WYNAOTEPO ONPEIO TNG TPOXIAG Tou €xel Taxutnta 2v. ‘Etol, 1o Kap@i oto xapnAdtepo

ONUEIO TNG TPOXIAG TOU £XEL OpHN METPOU O Kal 6To YNAOTEPO OGNHEIO €XEL OpHN HETPOU
p=2mv.

JUVETIWG, N METABOAN TNG OpHAG Tou PETAlU Twv OUo mapamdvw Béoswv Ba £xel PHETPO
|AI3| = prs?» _papx

KAteubuveon PE auThV TNG TAXUTNTAG TTOU €XEL OTO YNAGTEPO onpeio.

=|2mv—0| = |Ap|=2mv kat opifévria dielbuvon, dnAadr Ba éxel idla

Ug=2U
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Epwtnon 5.

210 oXNUa @aivetal pa OmAN TpoxaAia, n omoia UTMopEl va OTPEPeTAl yUupw damo
akAovnTo dfova mou SLEPXETAl amd To KEVIPO palag tng Kat dUo PIKPA cwyata X1 Kal Xz,
Ta omoia avaptwvtal amo tn OumAnR tpoxaAia. MNa va (GoppoTel To cUcTNHA TPETEL

Z1|-_-| I-—-I22

a) To X4 va €ivat Baputepo amo 1o ;.
B) 1o X, va sivat Baputepo amo to .
Y) T0 X1 va éxel ico BApog pe 1o X,.

Na alttoAoynoEeTe TNV Amavinon odag.

Auon
JwoTtn amavtnon sivat n B.

2T0 oxnua @aivovtal ol OUVAMEIG TTOU ACKOUVTAl OTd X; Kdl X; KAl ol OUVAMELG TTOU

ackouvtat otn OumAn TpoxaAia. Amo Tig Suvdapelg auteg pomn mpokaAouv ot T,' kat T,".
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Emeldn ta X1 Kat X2 1ooppomoly, amd T oxéon SF=0 éxoupe:

T, =w,

Ma tig Suvapelg 'T'l, 'T'l' kat T,, T,  wxve: T,=T," kat T, =T,".

Enetdn n SumAn tpoxalia 1oopporel oTPo@Ikd, amd tnh oxéon Xt =0 €xoupe:

T'R,=T,R, = TR,=T,R, = wR,-wR, = _R

w, R,

kat emedn R, >R, éxoupe: W, > W, .
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Epwtnon 6.

Je €va eAeUBepo oteped aokeital éva euyog Suvapewv F kat F,, amd Tig omoieg n

duvaun F, aokeital oto keEvipo paldag tou otepeou. To oTePed Looppomel. Av Katapynbei

n duvaun F;, to oteped Oa ekteAéoeL:

a) HETaPOopIKA Kivnon.
B) otpowiKkn Kivnon.
Y) ouvOetn Kivnon.

Na altloAoynoETE TNV AmAvInon oac.

Auon

JWOoTA amavtnon €ivat n d.

‘Eotw F kat F, ot duvapelg mou amoteAouv {eUyog Suvdapewv. MNa Tig SUVAPELG AUTEG

LOXUEL Iq:2 = —IE1 dpa yla Ta PETPA Toug IoXUEL:
FE=F (=F).

H pommn {eUyoug duvapewy sival idla wg mPog omolodATIOTE CNUEIO Kal XEL HETPO:

Yt=F-d, 6mou d n amdotacn twv Qopiwv Twv duvduswv F kat F,.
Emeldon apxikd to oteped 10oppoTel, IOXUEL

>1=0 = Xt=F-d=0

Emeion F=0 oupmepaivoupe ot d=0, OnAadn ot OuVAELS Iq:1 Kat IE2 givat

OUYYPapHIKEG. Emopévwg, o opéag tng F, diEpxetal amod to kEvipo padag tou otepeoy,
OTMW¢ @aivetal oto oxnua (a):
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(a) (B)

‘Otav katapynbei n duvapn Ifl, eMedN n oUvapn IE2 OgV aoKel potn w¢ mPog afova mou
OLEPXETAL ATO TO KEVTIPO MALAG, TO OTEPEO Ba EKTEAECEL PHOVO HETAPOPLKN Kivnon otnv
KateuBuveon tng duvapng I*:2 , (BA£me oxnua B).
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Epwtnon 7.

H tetpaywvn mAdka ABIA mAeupdg o TOU OXAUATOG UTTOPEL VA TEPLOTPEPETAL YUPW aATIO
akAovnto afova mou OEpxetal amd 1o KEvipo tng K kat sival kdbetog os autn. Xtnv

mAdka ackoUvtal ol duvapelg F, kat F, pe pétpa F, =F, (=F).

AKFB
MFZ

Al E B

 ——

©K
:FV

A r
R
Fy

H dUvapn mou mpEmel va aoknBei oTto oTEPED yia va LooppoTEi ivat:
a) n duvapn IE(X, pétpou F =F.
B8) n duvaun IEB, pétpou F; =2F.

Y) n dUvapn lq:Y , hEtpou F =2F.

Na alttoAoynoeTe TNV amavinon oag.

Auon
ZwoTn amavtnon sivat n B.

MNa va ooppotel €va OTEPEO TOU PTTOPEL va TEPLOTPEPETAl YUPpw Ao akAovnto dfova,

nmpémel va oxUel 2T =0 wg mpog omolodAmoTe onpeio. EMAEyouds va UTTOAOYIGOULE TIG
POTEC WG TPOC TO onueio K wote va pndeviotel n pomn tng SUvAPnG TOU AOKEL O
akAGVNTOC aovag MEPLOTPOPNG. ZTO OXAHA QaivovTal ol KATEUBUVOELG TWY POTIWV:
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F .
A
B R Ta R @ T,
A FZ
Al F, B
 ——
@
©K
> FV
A r
R 4
Fy

A6 TG KateuBuvoelg Twv pomwy @aivetat 6t n duvaun F, e pmopei va ooppommoel

TNV MAAKA, OLOTL AOKEL OUOPPOTIN POTIA HE TN CUVOAIKA poT Twv duvduewy F kat F,.

Ma ta pétpa twv ponwy twv duvapewy F, kat F; éxoupe avtiotowxa:

T(x:Foc. = ’Ca:F'g
2 2
T, Fﬁ-@ IB:2F-% = rB:Fa

Ma to PETPo TNG SUVOAIKAG potig Twv duvapewy F kat F, éxoupe:

(AB)+F(A2B) = 1,=Fa

1,=F:

Emopévwg, n dUvapn mou MPEMEL va acknBel 0To otePED yia va eopporel ivat n duvapn

K, emeldn aokel avtibetn pomn amod tn cuvoAlki potn twv duvauswy F kat F,.

10
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Epwtnon 8.

H aBapng dokdg AB tou oxnpatog (a) otnpiletal o€ €va onyeio tng O Kal looppotei otav
oTa akpa tng A kat B tomoBetnBouv U0 pIkpd cwpata X Kat X1 e padeg m kat m, .

o 1,
/\

, . 1 , . m .,
Av n amootaon (OA) sival ion e 10 3 NG amootaong (AB), o Aoyog — e€ival i0og pE
ml

Na altloAoyAoETE TNV AMAvVINoN 0ag.

Auon
JwoTtn amavtnon sivat n B.

Emeldn ta ocwpata ooppomolv mavw otn O00KO, TNG AcKoUv OUVAUELS (0eG e Ta
avtiotowxa Bdpn toug. Xto oxnua @aivovtal ot SUVAHELS TTOU acKoUv poT otn GoKO, wg
TpoG To onpeio O:

m
0
A
A Wi
W
Emeidn n 0okog 1oopporei toxvel Xt =0. Qg mpog 1o onpeio O £xoupe:

11
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Zt1=0=1t=1, = W(OA)=w,(0B) (1)

‘Opwg (OA)+(0B)=(AB) «ot (OA) :%(AB). A 10 cuvOuaopd Twv OUO OXECEWV
nmpokuntel (OB)=2- (OA)

Me avtikatdotaon otn oxéon (1) MPOKUTTEL:

mg(OA) = m,g2(0A) = mﬂ =2

1

12



| | = | VOTIIOUTO
]

"AIO®ANTOE" E:’_j? 1EXVOAQYLOC
UnoAoyIotov & exdooswv

Epwtnon 9.

WHOIAKA EKMAIAEYTIKA BOHOHMATA MANEAAAAIKON EEETAZEQN

Ao to Kavovt K ektofeletal opilovtia €va BAnua B. To BAAua, akoAoubBwvrtag
TapaBoAlkn TPOXId, @TAvel oto €0a@oC. Ayvowviag tnv emidpacn Tou aépd, Kdal
Bswpwvtag To BARHa eAeUBepo oTEPED, TO oXNpa ToU OEiXVEL OWOTA ToV TPOTO HE TOV
omoio to BARpa cuvavtda to £0aog givat:

K
B
\\\IiB>
K
B
\\
‘QB
L
K
B
~
N\

a) To oxApa da.
B) to oxnua B.
Y) TO oxnua y.

Na altloAoynoETE TNV Amavinon odg.

Auon

JWOoTNA amavtnon sivat n d.

(a)

(8)

(v)

13
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To BAQHa wG €AEUBEPO OTEPEO UTOPEL va TeEPLOTPAPEL POVO YUpw amd dfova mou
OlEpXeTal amd 1o KEVTPO palag tou. AmO tn otiypn mou to BARua B @euyel amd to
Kavovl, PEXPL va @tdcel oto £5a@og, n povn SUvapn Tou acKeital mavw Tou eival to
Bapog tou. Emeldn o popéag tou Bapoug mepva amo to KEvipo palag tou BARpatog Oev
aokel porn, emopévwg O Pmopel va 1o otpéwel. A@ou oto BARpa dsv ackouvtal porEg
IKAVEG VA TO OTPEWOUV, Ba PTACEL OTO £0A®OC HE TOV APXIKO TPOCAVATOAICHO TOU,
EKTEAWVTAG HOVO PETAPOPLKA Kivnon.

14
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Epwtnon 10.

To o@aipidlo X tou oXAHATog Slaypael KUKAIKA TPOXId Y otabepn Ywviakn taxutnta
aktivag R. To okolvi oto omoio cival dspévo to o@alpidlo TMePVAEL AMO KATAKOPUPO
owAnva KA.

_______

Ackwvtag KatadAAnAn SUvapn oto eAcUBEpO AKPO A TOU OKOLWVIOU HELWVOUHE TNV AKTiva
TEPLOTPOYPNG TOU oatpldiou otn pion TG apXikng. To opaipidlo Ba meploTpéPetat:

a) mo ypriyopda.
B) mo apya.
Y) To (310 ypriyopa pE TpLv.

Na alttoAoynoEeTE TNV Amavinon oagc.

Auon
JwoTh amavtnon sivat n a.

Emeidn n tdon tou VAPATOG, TOU AEITOUPYEL WG KEVIPOROAOG dUvapn yia To opaipidio,
Exel @opéa mou OlEpXeTal amd tov afova mePLOTPOPNG, OV AOCKEL POTH, EMOMEVWG N
OTPOYOPHN TOoUu ogpalptdiou wg TPoG Tov afova mMepLoTPoPnG dlatnpeitat:

Lapx = Lre?» = Lapx = L’CS}\

= muapXR =mo_, E = v, =20, =

0, -=20,R 2o, =40,

el

Apa Ba Kiveitat mo ypnyopd.

15
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Epwtnon 11.

To HOAUBL TOU GXAHATog PTopei va Kiveital eAsUBepa

mavw o€ Acio optlovtio tpamédl. Aokoupe tnyv idwa duvapn ) M A
F 0Uo @opég, pia oto akpo A kat pia oto péco M. To ‘ '
KEVTPO palag tou poAuBLoU Ba dlavucel To PNKOG TOU , TF
tpameiol »

d. 0€ HIKPOTEPO XPOVOo OTav n dUvVaApn AdoKeital 6To HEcov M.
B. o€ PIKPOTEPO XPAvo dtav n dUvapn acKeital oto Akpo A.
Y. otov (010 Xxpdvo Kal oTig OUO TEPITTWOELG.

Na atttoAoynoeTe TNV €mMAOYN 0ag.

Auon
ZwoTtn mpotaon sivat n (y).

Ma tn PEAETN TNG PETAPOPLKNG Kivnong vOg owpatog BEwpoUpe OTL ol SUVALELG
aokouvtal oto KEVIpo palag. ‘Etol, otig dUo MEPIMTWOELG TO KEVIPO PAlag dEXeTal Tnv
i6la ouviotapevn duvapn, XE, =F, ondte Ba amoktioet kat tnv ida
emraxuvon, o, = F/m. Zuvenwg Siavuel v idla amdéctacn otov i6lo xpovo,

1

2
AX ., :Eacm 1.

16
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Epwtnon 12.

H opoyevig paBoog Tou oxnpatog
£xel Bapog w Kat looppomei opllovtia |

L
M
otnNPL{OPEVN OTO HECO TNG. ,n-’f
L/4
- 1 3

KbéBoupe to €va tétapto tng paBdou 2

Kl TO TOTOOETOUNE OTIWGS OTO OXNHA. , i
Xwpig va aAAa&oupe tn B€0n Tou

OTNPIyHATog, yld va l.6oppoTNOEL N A

PAaBooG MAAL, TPETEL VA ACOKNOOUKE

OTO APLOTEPO AKPO Hia SUVAHN KATAKOPpU®N

a TPOG TA MAvVW HETPOU W /4.
B Tpog Ta mavw pETpou w/ 8.
Y. TIPOG Ta KATW WETPOU W/8.

Na altloAoyAoETE TNV AMAVINGN 0ag.

Auon
ZwoTtn mpotaon sivat n (B).

H pomm tou BApoug Tou aplotepou TPHAPATOG TNG PABOOU w¢ TTIPOG TO oTAPLYHA (HEGO M)
mapapével otabepn otig GUo TEPUTTWOELG KAl (oNn KATd PETPO PE T, = >
210 0£€10 TUAKa tng paBdou, otnv deUTEPN TEPITTWON, N POTIA WG TTPOG TO M €XEL PETPO
w
2

T, =

L
8

ATIO auTEG TIG GUO OXEOELG TTPOKUTITEL TTWG KATA HETPO EXOUUE T, =2-T,

MNa va wooppomnoel n paBdog Ba MPEMEL 0TO APLOTEPO AKPO TNG VA ACKNBEl Katakopupn
ouvapn pe porn wg mMPog To M idlag popdg He autnyv TNG T2 KAl HETPOU

17
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Epwtnon 13.

Un

H 'n meplotpépetal yupw amo tov et TIPS, NG I'n "HA0
o€ EAAEUTITIKA TPOXIA KAl N Hovn 7 e

Ouvapn mou déxetat ivat n duvapn I Ty

Baputntag, Fg , amd autov. Av n \)\u‘ =

eAAXIoTN (TEPINALO) Kal N PEYLOTN
(apnAo) améotacn tng Mg amoé tov ‘HALo Katd tn SldpKelda TG EAAELTTIKAG TNG TPOXLAG

TOTE N KIVNTIKN TNG EVEPYELA OTaV Bpioketal oto

o ?

. . 9
LKAvoTIolouy Tn oxeon . = E r

apnAo (Kq) Kat n Kvntikn g evépyela otav Bpioketal oto meptiAio (Kq) Ikavomolouy tn
oX£on

a. angl(a.
81

B. K, =2k,
90

Y- K, =K.

Na alttoAoynoeTe TNV amavinon odag.
Auon
ZwotA Tpotacn eivai n (a). Lz = Le

H Baputiki 0Uvapun sivat dUvapn KEVIPIKNA,

OnAadn €xelL POPEA TTOU EVWVEL TA KEVTPA TG NG Vn

Kat Tou ‘HAlou. Z€ autnyv tnv Kivnon tg ngn 7 :> I'm
poTH TG BAPUTIKAS SUVAHNG w¢ TPog dEova mou Iy E
Olépxetat amo tov ‘HAwo eivat ion pe pndév (Zt=0) Im "\’:’ E "Hhiog )

HE GUVETIELD N OTPOWOPUN TNG va dlatnpeitat Vg

otadepn.

Oewpwvtag tn M'n wg UAIKO onpeio o oxeon pe Tov ‘HALo €xoupe:

2

O, T

— — 2 _ 2 T _ o
L, =L,=mu,r =mu r, =mo 1’ =meo,r; :>w— =3
o T

H ox€on tg KIVNTIKNG EVEPYELAG YPAPETAL:

K:Emwu2 :lmrzcoz,
2 2
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omdTe 0 AOYOG TWV KIVNTIKWY EVEPYELWY Ba givat:

2
—Mo'r 2)2 5 2 2
Ke_2 7 o || K 10
- 22 | 2 2 -T2~
K, Emmzrz o1 ) 2 K, 1 9
K_ 100
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Epwtnon 14.

To Y10 - ylo Tou oxXApatog amoteAgital amo €va Pikpo KUALVOPO e
padag M kat aktivag R, 0To KUPTO PEPOG TOU OTTOI0U EXEL Ll
TUAIXTEL TOAAEG OpPEG €va aBapég vipa.

Kpatwvtag 1o eEAeUBEPO AKPO TOU VARATOG KAl aQrnvovtag TovV '/_ — R
KUALVOPO €AUBEPO, TO VAPA EETUALyETAL KAl 0 KUALVOPOG
KateBaivel mePLOTPEPOPEVOC YUPwW aTo £va vonto optlovTio Ag = / B
agova x 'x mou tautiletatl pe Tov Aova GUHPHETPIAc Tou. Av n X

Taxutnta Tou Kévipou padag eivat v, TOTE N TAXUTNTA TOU

cm?

onueiou A, to omoio Bpioketal otnv emMQAvela Tou KUAivdpou, eival

a. v

cm

B. 2v

y. 0

Na attloAoynoeTe TNV amavinon odac.

Auon
ZwoTtn mpotaon sivat n (B).

Kpatwvtag akivnto to dkpo Tou vApatog (v, = 0) 0 KUAvOpOog Kiveital Tpog Ta KATw
kavovtag KUAon xwpig oAicBnon, yia tnv omoia Ba oxvel v, =®-R . Ze KGBe onpeio

TOU KUAiIvOpoU N taxutnta 6a mpoKUTTEL amo TV SlavUCHATIKN TPAeOeon tng
OUVIOTWOAG TAXUTNTAG AOYW HETAPOPIKAG Kivnong (v, ) KAt TNG YPAPHIKNAG

(EanTOpEVIKNAG) OUVIOTWOAG TAXUTNTAG AGYw OTPOPIKAG Kivnong (v, =®-R ), dnAadn
Ba 1oxUel V=", +V, . ZT0 onpeio A oL SUO CGUVICTWOEG TAXUTNTEG £XOUV TNV idla popd

omote v, =2-v, .

20
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Epwtnon 15.

0 diokog Tou oxnuatog, Ye aktiva R, kKuAigtal (xwpig va oAloBaivel) og opildvtio emimedo
Kdl n Taxutnta tou Kévtpou palag tou K eival Uem. To onpeio A tou diokou, Tou @aivetal
OTO TMAPAKATW OXAHA, £XEL TAXUTNTA HE PETPO

a. v,

B. 2v

cm

Y. 3/2v,,

Na alttoAoynoeTe TNV Amavinon oagc.

Auon
ZwoTth amdvtnon givat n (a).

To onpeio A Tou GiOKOU £XEL YPAMHIKN TAXUTNTA Uy, N OTIOIA €XEL PETPO (00 PE TN Ucm.
Ma va Bpoupe TN GUVOAIKN TaxUTnTd Tou onyeiou A, ua, Oa BpoUpe Tn GUVICTAUEVN TwWV
OUO TAXUTATWY Ucm KAl Uypa. Ol OUO empépoug taxutnteg oxnuatiouv ywvia 6, mou
tooutat pe 120°, yiati ta duo tpiywva mou oxnuatilovtal oto mapaAAnAdypappo sivat
1oomAcupa. ‘Etol éxoupe

_ 2 2 0
UA—\/Dcm +v,,"+2-v,, v, , -oovl20
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Epwtnon 16.

AUo (01eg opoyeveic pdBdol pnkoug ( Kat palag m, sival EVWHEVEG, OTIWG Paivetal 6To
OXNHA Kal To oUCTNUA TOUG UTTOPEL Va TEPLOTPEPETAL YUpW Ao TV apbpwon A ot
KATakopuo emimedo. Av g n emrtaxuvon tng Baputntag, To PETPO TNG GUVOALKAG POTIAG
mou O£XETAL TO cUCTNHA TwV PABowy eival

7

W
a. 21:=5m—g€.
3
B. th7m—g€.
4
Y. Zt=2mg(.

Na altloAoynoEeTE TNV Amavinon oag.

Auon
Zwotn amdvtnon eivat n (8).

O1 paBdol €xouv ioca Bapn, pe poxAoBpaxioveg wg mPog 1o A, Ta subUypappa tunpata AK
Kat Al avtiotowxa. Apa

St=w-(AK)+w-(TA)=

¢ ¢ ¢ 0] ¢ 50 Tmgt
St=mg—+mg| £{+—cvv60° |=mg—+mg| {+—-— |=mg=+mg—=—2",
T=mas g( 2° j 97 g( 22) 9",
e
A K
T
A NS
~ | {
w \‘}\5

W
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Epwtnon 17.

Mia opoyevng paBdog pnkoug ¢ kat Bapoug w, givat apbpwpévn oto dkpo NG A Kat To
okowvi givat depévo oe andotaon 3(/4 amd to A. To cUctnua coppotel e tn paBdo ot
oplovtia B£on. H duvapn F mou aockeital otn paBdo amo tnv apbpwon £Xel YETPO (00 pE

.
x
7
7
’///
yf
Z1
f
f
g
y
é
2w
a. —
3
g. W
3
w
Y. >

Na alttoAoynoeTe TNV Amavinon oag.

Auon
ZwoTtn amdavtnon sivat n (8).

To ocuotnua wopporei, dpa Ba oxvel XF =0 kat X1, =0.

H mpwtn oxéon Oivel
F+T=w (1)
Kat n 0sutepn

rT(A)+rW(A):O:T‘%—w'gzOszgw.

Xpnotomolwvtag tn oxeon (1) EXxoupe

23
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F+gw=w:>F=ﬂ .
3 3

WHOIAKA EKMAIAEYTIKA BOHOHMATA MANEAAAAIKON EEETAZEQN
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Epwtnon 18.

Mia opoyevng paBdog pnkoug ( Kat Bapoug w, sival apBpwpévn 6To akpo TG A, Omwg
@aivetal oto oxnua. To eAatnplo gival Katakopuo. To cUcTNUA LloopPOTEL PE TN pABOO
o€ opllovtia Béon. H duvapn mou ackeitat otn paBdo amod tnv apbpwon Kat n dUvapn
ToU eAatnpiou cuvdLovtal PE TN OXEON

A, Fa Fa

a Fs)» = FA
B. F, =3F,
y. F, =2F,

Na alttoAoynoeTe TNV amavinon oag.

Auon
ZwoTtn amdvtnon givat n (a) .

To cuotnua wopporei, apa Ba oxvel XF =0 kat X1, =0.
H mpwtn oxéon Oivel

F.+F,=w (1)

Kat n 0sutepn oxéon Looppotiacg Oivel

l w
(A)+TB(A) ZOZFSX'E_W'EZ():FS)»:E'

Te

28

Xpnoomolwvtag tn oxéon (1) €Xxoupe

FA+%:W:>FA:%’ 6n)\06ﬁ FSX:FA°
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Epwtnon 19.

Mia opoysvig pdBoog PRKoug ( TTou PTTOPEL va TEPIOTPEPETAL YUPW ATIO KATAKOPUPO

agova mou diEpxetal amo to Akpo tng A, Bpioketal akivntn o€ Acio optlovtio emimedo.

2tn paBdo ackouvtal tautoxpova 0Uo opllovTieg duvapelg F pe to idlo pétpo. H pia

OUvapn ackeital oto KEVTPO TG pdBdoou, evw n AAAN 6To AKPO TNG, OTIWG OTO OXNHA.
F

"il:‘l"‘
=

M \K

F
H paBdog ba

a. MEPLOTPAPEL 0 Popd OTWG ol OEIKTEG TOU poAoyLou.
B. meploTpagei o Popda avtifeTn TwV OEIKTWY TOU PoAoylou.

Y. Tapapeivel akivntn.

Aivetat nu30° :%

Na alttoAoynoeTe TNV Amavinon oagc.

Auon
ZwoTtn amdvtnon givat n (y).

Maipvovtag wg BeTIKA popd TV avtiBeTn TG Kivnong Twv OEIKTWY Tou poAoytou, N
OUVOALKN poTih Twv 0Uo SUVAMEWY givat:

t=F-(AM)-F, -(AB)

H cuviotwoa Fyx 0gv €xel poT w¢ TPOG TO oNnpeEio A.
F

(]

( 0 0
Apa Xt=F=-Fnu30®-(=F=-F-==0.
p > nu > 5

26
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H pdBdog ntav apxikd akivntn kat £tol Ba mapayeivel.
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Epwtnon 20.

O TpoX0OG TOU oXNPATOC akTivag R KUAigtal og optdovtio emimedo. ”
’ ’ ’ y ¢ A

Ta onpeia A kat I avAkouv oTnV Katakopu®n OLAPETPO Kal A2 N

améxouv r amo 1o KEVTPo Paldag Tou Tpoxou. Av 0 AOYOG TwV ) et 6

HETPWV TWV TAXUTATWV TwV onpeiwv A kat I, eivat —2 =3, t6t€ 0 =

V- .

AOYOo L::ivcu
YOG R

a. 1/2.
B. 1/3.
y. 1/4.

Na emA£EEETE TN oWOTH AMAvVTINon Kal va OIKALOAOYNOETE TNV £MAOYN 6dC.

Auon
ZwoTth amdvtnon givat n (a).

H taxitnta kabe onpeiou tou tpoxoU divetat A
amo 1o SlavUoHATIKO dabpotopa OU0 TAXUTATWY. £ T
Tnv taxdtnta Uesm AOYW HETAQOPAG Kal tyv [ .’\r N N A
YPAUHIKA Taxytntd Uy, TNG OTOiag TO HETPO | : 4

e€aptdrtal amo v amootaon r. Uy

——p
Vyp T Ucem
lNa to onpeio A éxoupe: v, =v,, +or , (1) S

Ma to onpeio I éxoupe: v =v,, —of , (2)

’ ’ ’ . _ _ -cm
O TpoxOg KUAIETaL EMOPEVWG toxUEL L, =®R 1 o=—""  (3)

Avtikablotwvtag ™mv (3) oTIC (1),(2) maipvoupe

L L
Vp =V +—=r (4) , vp=v,——r (6
A cm R () r R ()

ATIO TNV EKPWVNON €XOUUE

N ocm+%r 1+E r
A3 ——F=3 4 — D=3 A o A =
N gt g -
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Epwtnon 21.

O KAatakOpuog TPOXOG TOU OXAHPATOG KLIVEiTAl OTO r
oplZOVTIO OATEDO EKTEAWVTAG HETAWPOPLKN KAl OTPOPLKNA > 4
Kivnon (0gv KUAigtatl). Kamola oTlydn, mou To HETPO TNG

Taxutntag tou KEvtpou tou K gival uem=4m/s, 10 PETPO ‘ .
™N¢ Ttaxutntag tou onpeiou B mou améxet R amd to

€dapog eivat ug=bm/s. To METPO TNG TAXUTNTAG TOU

A

H texvohoyiae WHOIAKA EKMAIAEYTIKA BOHOHMATA MANEAAAAIKON EEETAZEQN

onpeiou A mou gival to onpeio EMa@ng Tou TPOXou HE TO ey
oamedo sival

a. undév
B. 1m/s

Y. 3m/s

Na emA£EEETE TN oWOTH AMAvTnon Kal va OIKALOAOYNOETE TNV £MAOYN 0dg.

Auon
ZwoTtn amdavtnon sivat n (8).

KdaBe onpeio tou tpoxou eKTEAEl oUVOETN Kivnon Kat n e
TaxUtntd Ttou eivalt to Olavucpatikd dabpolopa Tng \
HETAWOPLKAG TaxUTNTAG TOU KEVIPOU PALAG Ucm KAl TNG ’/” K \ B
YPAHHIKAG Uyp. "

Ma 1o onyeio B 1oxUelL

MNa 1o onpeio A 1oxUeL

3

m m
V) =Vg, — U, :4?—3? n S
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Epwtnon 22.

H tpoxaAia Tou 6XAPatog £Xel TUALYHEVO 0TO AUAdKL TNG aBapEg

KAl Un €KTato vAa tou omoiou to dAAo akpo gival otabepd ]
Ocpévo otnv opon. A@rnvoups to dioko eAeUBEPO Kat autdg
KATEPXETAL VW TO VAHA EETUAIYETAL XWPIG va YAUOTPA OTO A
AQUAAKL Tou. O AOYOG TWV HETPWY TWV TAXUTATWY TWV onUeiwy A !
kat I mou Bpiokovtal otn Katakopugn SLAPETPO Tou GioKoU givat i
R 4
a. 1/2. K/
B. 1. I
Y. 2.

Na emA£EEETE TN cwoTh amdvtnon Kat va SIKAloAOYAOETE TNV £MAOYN odC.

Auon

Zwotn amavtnon sivat n (B).

Kabwg 1o vApa EeTuAiyetal, n tpoxaAia eKTEAEl PETAPOPLKNA
KAl OTPOYIKNA Kivnon

A v,
—p P
H taxdtnta ke onpeiou Tou diokou givat © =V, + 0, ey l\
cm 0]
B R Y cm | i“um
Omou uyp=wR V. l
cm »
iV
. . , , . Vyp
Ot empEPOUG TaxUTNTEG TWV onpeiwy A kat I gival kabeteg ' lr
petau touc. T i Vem
Ma to onpeio A £Xoupe:
\/U +02, \/Zl)im f UA=Ucm\/§
MNa to onpeio I':
\/U +02 \/ZUim n V- =Ucm\/§
, , , , , L,
0 AGYOC TV HETPWY TWY TAXUTATWY Twv onpeiwv A kat I eivat  —- =1
Ur
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Epwtnon 23.
H opoyevig opildvtia paBoog prkoug L tou
oxnpatog loopporei optovtia otnpllopevn o€ OUO . Fy b L
otnpiypata ota onpeia A kat I'. Ta otnpiypata s 'TA 3
améXOUV ATO TIG AKPEC TNG paBoou L/4 kat L/3 : 1
avtiotoixda. O AOYog TwV HETPWY TWV OUVAUEWY lw
Fl Tou ackouvtal otn paBdo amod ta otnpiypata

2
elvat
a. 1/2.
B. 2/3.
y. 1/3.
Na emAEEETE TN oWOTH amdvtnon Kat va SIKAaltoAOYNOETE TNV £MAOYN odC.
Auon
ZwoTtn amdavtnon sivat n (8). (_\

+

H pdBdog Lcoppomei, mopévwg To Abpolopa L ‘ 7
TWV POTIWV WG TPOG OTOLOONTIOTE onpEio eival 2 2
punoév. EmAéyoupe 10 Kévipo palag g F, E,

o 86 . - L —> e L >
paboou 4 A cm FT 3

[ () ) 1

Yt(em)=0 nq

L L L L lw
Fl=-=|-F[=-=|=0 4
{2 3) 1(2 4) !
() 0 3

6 4 F, 3
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Epwtnon 24.

H opoyevig pdBdog Bapoug w Tou oxnpatog otnpiletal otnv
apBpwon oxnuatifovrag ywvia 6=1/4 pe TOV KATAKOPUYPO TOIXO
Kat n aAAn akpn eivat depévn pEow optlOvTiou pn eAAcTikoU
VAHATOG HE Tov Toixo. H dUvapn mou ackeital otn pdBdo amd
NV apBpwon Exel PHETPO

3w
a. —.
2
g V.
2
w+/5
Vo=

Na emA£EETE TN owWOTH amdavtnon Kat va OIKAaltoAoOyNoETE TNV £mMAoYN odg.

Auon

ZwoTtn amdvtnon ivat n (y)

H padBdog toopporei. AvaAloupe tnv Fa otoug afoveg x
Kal y maipvoupe cuvlnkn coppomiag oe Kabe afova
Eexwplotda.

=014 EFE=T , (D

SF,=0 4 F=w , (2

H cuvictapévn Twv pomwy wg TMPog omolodATIOTE GNKE(0
givat pndev.

Maipvoupe X1=0 w¢ mMpog TNV dpBpwon.

>1=0n T-y—-w-x=0 n T-LGUV%—W-%T“J.%ZO n T=

NS

, w
H (1) yivetat F, :E

To pé€tpo Tng SUvapng otnv apBpwon givat

2 2
[ — / w /SW . V5
FA: FX2+Fy2: (Ej +W2: 4 n FA:W—2
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Epwtnon 25.

AUo aotpovauteg palac m o kabévag Bpiokovral oto ~
Oldotnua €€w amd Baputikd media KAl KPATWVTAG €va
aBap€g Kal Pn €KTAto oxolwvi pnkoug d mepupepovral yupw Vy
amd to Kévipo palag toug K pe taxutnta HETPOU Uj. T

Kamowa otiypn, tpaBouv to oxolwvi wote n HPeTall Ttoug
amootaon va yivel d/2, xwpi¢ va aAlda&et n Béon tou V!
KEvTpou palag K. To pétpo, Uz, TG Taxutntag He tnv

s
~
o

[

gl

oTrola MEPLPEPOVTAL Ol ACTPOVAUTEG OTNV VEA TpoxLd sivatl N
d
a. v, =V,
B. v, =2y,
Y. v, =4v,.

Na emA£EETE TN oWOTH amdavtnon Kat va OIKAaltoAoOYNoETE TNV £mMAOYN odc.

Auon
ZwoTn amavtnon sivat n (8)

To oUoTNUA TWV ACTPOVAUTWY

glvat povwpévo (0ev ackouvtal o€

autoug OUVALELG ATTO YEITOVIKA

Baputikda media) Kat ot Ppopeig mm T K
Twv SUVAPEWY TTOU dokoUvtal 6T0 i

oxolvi otav to tpaBouv ”li

Olépxovtal amo 1o K, emopévwg

OEV AcKOoUVTAl POTIEC OTO AN
oUoTNUa Kat prmopouUpE va d 4/2
£QAPHOCOUHE TNV ApXN TNG
SLatipnong TG 6TPOPOPHNG WG
mpog to K.

TPLY pnetd |
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Epwtnon 26.

AUo aotpovauteg palac m o kabévag Bpiokovtal oto o=
Oldotnua €€w amod Baputika media Kal KpAtwvtag &va

aBapég Kal Pn €KTato oxotvi Prkoug d mepipépoviat yupw i TU]
amo 1o Kévipo palag toug K pe taxutnta METPOU Us. X K &)
Kamowa otiypn, tpaBoUv to oxowvi wote n Petay toug & frm

) v ’ ’ ’ 1))
amootaon va yivel d/2, xwpi¢ va aAAael n Bgon tou ‘l
KEvipou palag K. To ouotnua twv OUO aCTPOVAUTWY
au€noe TV KYNTIKA Tou eVEPYELa KaTd ~

3,
a. —muo’
2
B. 3mof

3 2
Y. gmUl.

Na emA£EEETE TN oWOTH amdavtnon Kat va SIKAaltoAoOyNoETE TNV £mMAOYN odc.

Auon
ZwoTn amavtnon sivat n (8)

To oUoTNUA TWV ACTPOVAUTWY Eival HOVWHEVO KAl Ol POPEIS TwV SUVAHPEWY TIOU
aokouvtal oto oxolvi otav To TpaBouv diEpxovtal amd 1o K, emopévwg 0gv ackouvtal
POTEG 0TO CUCTNHA KAl UTTOPOUKE VA EQAPHUOCOULE TNV apxn TS SlatApnong tg
OTPOYOPHNG WG TPOg To K.

, d d d d ,

RPW:LHW n mulE+mol§:mozz+muzz n v,=2v

To cUotnua Twv GUO ACTPOVAUTWY TIPLV TO TPABNYHA TOU OXOLVIOU £XEL OALKN EVEPYEL

K :2lmol2 =mu;
2

TV
To ocUotnua Twv 6U0 ACTPOVAUTWY HETA TO TPABNYHA TOU GXOLVIOU £XEL OALKN EVEPYELA

erw = Z%ng A)Kusw = Z%m(Zol)z = 4ml)12

To cUotnua Twv 6U0 ACTPOVAUTWY AUENCE TNV KIVNTIKN TOU EVEPYELA KATA
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AK = 4mu’ —mv? = 3mu’
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Epwtnon 27.

‘Eva UAIkO onpeio palag m Kiveital oe opl{OvTia KUKAIKA Tpoxid aktivag R pe ywviakn
TaxUtnTa HETPOU W YUPW AT KATAKOPUWO Afova Kal n oTPOQOPUR TOU wG TPOG ToV
aova éxel pétpo L. MNa va teTtpamAacldcoupe TO PETPO TNG YWVIAKNAG ToU Ttaxutntag,
OlaTNPWVTAG TO HETPO TNG OTPOWPOPHNG TOU OTABEPO, N AKTiVA TNG TPOXIAG TOU TPETEL
va

a. OUmMAaoLaoTEi.

B. umodmAacLaoTel.

Y. UTIOTETPATTAQCIACTEI.

Na emAEEETE TN cwWOTH amdvtnon Kat va SIKAloAOYROETE TNV EMAOYN 0aG.

Auon
ZwoTtn amdvtnon sivat n (8).

To HETPO TNG OTPOWYOPUNG TOU UAIKOU onpeiou Sivetal amd tn oxeon

L = muR = mwR?

Av OlaTNPNOOUPE TO HETPO TNG OTpowopung otabepod (L’=L) kal tetpamAaciacoups tn
ywviakn taxiutnta (w’=4w), n aktiva R’ tng KUKAIKNG TPOXLAG Yivetal

L'=L = mioR?=moR? = R':%
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Epwtnon 28.

To o@aipidlo Tou oxnuatog palag m Kiveital o€ KUKAIKA Tpoxid

otabepng aktivag R pe taxutnta PETPou U. Av TETPATTAQCLACTEL N

KIVNTIKN EVEPYELA TOU oQalpLdiou, TOTE TO PETPO TNG CTPOPOPHNG mO\Ii -
ToU ¥ i
a. dutAaotdaletal.

B. tetpanAactialetat.

I. oktamAacialetal.

Na emAEEETE TN oWOTH amdvtnon Kat va SIKAaltoAOYNOETE TNV £MAOYN odG.

Auon
ZwoTn amdvtnon sivat n (a).

To PETPO TNG OTPOYOPUNG Tou opalptdiou divetal amod t oxéon L =mouR

. , , , , 1
H Kivntikn eveépyela tou opaipidlou divetal amo tn oxeon K= Emu2

‘Otav n kivntikn evépyela K' tetpamiaciaoctel, to péTpo TG TaxUTNTAG TOU GPaAlpLdiou

yivetat
’ 1 12 1 2 i
K'=4K :Eml) =4Eml) = v'=2v

To PETPO TNG OTPOYOPUNG Tou o@aiptdiou yivetat
L'=muVR=m-2v-R = L'=2L
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Epwtnon 29.
To o@aipidlo tou oxnuatog Palag m Kiveital o€ optdoOvVTia KUKALIKN TPOXId
aktivag R pe taxutnta pétpou u. MNa va mapapeivel 0 AOYoG TNG KIVNTIKNAG

TOU EVEPYELAG TTPOG TO PETPO TNG OTPOWYOPHNG TOU OTABEPDOG, TPETEL VA mo\li

d. OUMAQGCIACOUHE TO METPO TNG TAXUTNTAG TOU KAl TNV AKTiva TNG TPOXLAG :
ToU.

B. OUTAACIACOUYE TO HETPO TNG TAXUTNTAG TOou OlaTnPWVTag otabepn TNV aKTiva Tng
TPOXLAg ToU.

Y. OUMAQCIACOUPE TNV aKTiva TG TPOXIAG Tou Olatnpwvtag otabepd to HETPO TNG
Taxutntdag tou.

Na emA£EEETE TN oWOTH amavtnon Kat va OIKAaltoAoOyNoETE TNV £mMAoYN odg.

Auon
ZwoTtn amavtnon sivat n (a).

O£Aoupe 0 Adyog %va gival otabepdg, apa

1
~mu?

=otab. n L otab.
muR 2R

, . , K , . , L
Emopévwg, ya va diatnpnooupe 1o Aoyo roraeepo B0a mpEmel 10 MNAIKO ﬁva

mapapeivel otabepod, apa va SUTAACIACOUKE TO PETPO TNG TaxUTNTAG KAl TNV AKTiva TNg

KUKAIKAG TPOXIAG.
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Epwtnon 30.

‘Eva UAIKO onpeio pmopei va meplotpéetal o€ opllOvTia KUKAIKN
TPOX1A oTabepng aktivag R yupw amd katakopuo akAdvnto agova.
To dlaypappa mou mEPLYPAPEL TTWG HETABAAAETAL N GTPOYOPHN TOU =

OE OXE0N HE TO XPOVO Otixvetal oto OUMAAvO OXApd. XTO XPOVIKO

owdotnua amd 0 £wg T XPOVIKN OTlypn 2t,, N HETABOAR NG to 2t
KIVNTIKAG €EVEPYELAG TOU UAIKOU onpeiou eival ion pe pndév. H \
HETABOAN TNG OTPOYOPUAG TOU OTO {810 XPOVIKO SLAoTNHA EXEL PETPO I

d. pnoeEv.

B. Lo.

Y. 2Lo.

Na emA£EETE TN oWOTH amavtnon Kat va OIKAltoAOYNOETE TNV £MAOYN odc.

Auon
ZwoTtn amdvtnon givat n (y).

Amd T Xpovikn ottypn t=0 €wg TN XPOVIKA oTiypn 2t,, N HETABOAR TNG KIVNTIKNAG

EVEPYELAG TOU UAIKOU onpeiou givat ion pe pndév, EMOPEVWG
1 12 1 2 i
AK=0 = Zmu?=Zmv’ = |v|=|y|
2 2
To PETPO TNG TAxXUTNTAG TIG XPOVIKEG OTIYHEG t=0 Kat 2t, ival To (010, EMOPEVWE TO HETPO
NG OTPOWOPHNG eival To i0lo. Amd To SLAYPAHHPA CTPOPOPHNAG-XPOVOU TTApATNPOULE OTL

TN XPOVIKN OTIYHN 2t, N OTPOWOoPUn €ival apvnTIKn, EMTOPEVWE N OTPOPOPUN £XEL TO 010

HETPO Kal gival avtiBetn autng mou Xl To UAIKO onpeio Tn otiyun t=0.

AL=L'-L = AL=-L,-L,=-2L, = [|AL|=2L,
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Epwtnon 31.
AUo opaipidla 1 kat 2, Kivouvtal 6€ KUKAIKEG TPoXIEG (Olag aktivag L4
yUpw amo tov i0lo afova Kat n oTpoWoppn Toug o€ cUVAPTNON HE 2Lo

T0 Xpovo Oeixveral oto OMAavo Oiaypappd. MNa 1o mnAiko Twv

L()‘
HETPWY TWV OPHWYV TOUG, 128 , KABe XpOVIKN OTLYHN LOXUEL
2

. P 1.

P,
g. Bl

P,
Y. b 2.

P,

Na emAEEETE TN cwoTh amdvtnon Kat va SIKAloAOYAOETE TNV £MAOYN odC.

Auon
ZwoTtn amdavtnon sivat n (8).

Ad 10 OIAYpPAPpPA CTPOPOPHNG - XPOVOU TTAPATNPOUHE OTL TN XPOVIKN OTLyHn to,

Py

L,=2L, = m,u,R=2myvR = p,R=2pR = p,=2p, = p_:%
2

WHOIAKA EKMAIAEYTIKA BOHOHMATA MANEAAAAIKON EEETAZEQN
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Epwtnon 32.

‘Eva o@atpidlo palag m mepupépetatl os opllovtia
KUKAIKA TpoXxld otabepng aktivag yupw amo
Katakopu@o dafova kat n aAyeBpikn TR NG Lo
OTPOWOPUNG TOU OF OUuvAPTNON HE TO XPOvo

Ocixvetal oto OumAavo Siaypappa. MNvwpiloupe otL

0 aplOPOC TWV OTPOPWV TOU £XEL EKTEAECEL TO 0 T 10
opapidlo otn xpoviky Owdpkela ti-t; eival

OutAdolog amod autdv otn xpovikn Odapkela 0-ti. Av a; gival To PETPO TNG EMTPOXIAG
EMTAXUVONG Tou owaipldiou otn Xxpovikn Oldpkela 0-t1 kat a; €ivat 1o HETPO NG
EMTPOXIAG EMTAXUVONG TOU GPalpldiou otn Xpovikn OlapKeld ti-tz, TOTE autd cuvdEovTtal
HE TN OXéon

d. ai=da;.

B. a;=2a,.

Y. d2=2a;.

Na emA£EEETE TN owWOTH amdavtnon Kat va OIKAaltoAOYNoETE TNV £mMAOYN odc.

Auon
JwoTtn amavtnon sivat n B.

To PETPO TNG OTPOYOPUNG Tou o@atiptdiou divetal amd tn oxéon
L =muR = moR?

(1)

MapatnpoUpe OTL N GTPOWOPHN ToU oPalpldiou Tou
TEPUPEPETAL OE KUKAIKN TPOXIA otabepng aktivag
glvat avaioyn tng YwVIakng taxutntac, £MOHEVWC
10 OIAYPAMHA YWVIAKAG Taxutntag - xpovou eival
id1ag Hop@NG HE To OLAYPAUHA CTPOPOPHNG-XPOVOU,
OonAadn omwg Osixvetal 6To OUMAAvO oxnpd. ) t ty t

Mvwpiloupe OTL o€ éva OlAypAPpPA w-t oTo €PBAOOV AVTIOTOIXEL N YWVIAKN HETATOTMION
A6.
MNa 1o xpoviko dldotnpa At=t4-0:
1
A@l = EAtl(’OO
Ma 1o Xpoviko daotnpa Aty=t,- ti:
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1
AB, == At,®
2 2 2%%0
Alaipwvtag Katd pEAN maipvoupe:
A A N, -2 A =
—el :i = —1 T :i —)NZ ZN]' Atz = ZAtl
AD, At N,-2nt At
H ywviakn emrtaxuvon oto Xpoviko dlactnua Ati=t;-0 éxel pétpo
A
U=t = D=2 (1)
At, R At
H ywviakn emrtaxuvon oTo Xpoviko dlaotnua Aty=t,- t1 €Xel HETPO

Amzj%w

O, = —2 = 2
AL, R At @)
Awaipwvtag katd péAn tig (1), (2) maipvoupe
a, At a
—=—2 5 1=2 = a,=20,
o, At a,
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Epwtnon 33.

Ot diokol A, B tou oxnpatog €xouv aktiveg ra=2R, rg=R avtiotowxa. Ot
Olokol @épouv ypavadla Kat oTpEpovial Xwpig TpBEC He oTabepEg
YWVIAKEG TaxUTNTEG YUPw amd otabepoug mapaAAnAoug aEoveg.

Av 0 Oiokog A ekteAéoel Ni=10 oTpoEg, ToTe 0 Oiokog B Ba ekteAéoel

a. 5 otpowéc.

B. 10 otpoic.
Y. 20 otpowéc.

Na emAEEETE TN oWOTH amdvtnon Kat va SIKAloAOYAOETE TNV EMAOYN 0aG.

Auon

ZwoTn amavtnon sivat n vy.

Emeldon ta ypavadla otpé@ovtal Xwpig TpIBEC Kal PTTAEKOVTAL TO €va PECA OTo GAAO, Ol
YPAUHIKEG TaxXUTNTEG TWV ONHEIWY TNG TTEPLPEPELAC TwY OUO SioKwV gival {oeg.

A9, . A9
:> —_—

LV, =V, = O,6 =0l " ZR:TtZR = A9,2=A3,

N,-2n-2=N,-2n = N, =2N, =20ctpo@éc
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Epwtnon 34.
H opoyevng paBdog pnkoug L kat palag M tou oxnpatog pmopei va

OTPEQPETAL XWPIG TPIBEC o€ KATAKOPUWO emimedo YUpw amod opllovtio
agova mou OLEPXETAL AmO TO AKpo tng A. AcKoUUE 6To AAAO TG Akpo B 0
Oouvapn pétpou F=Mg/4 n omoia sival cuvéxela kABetn otn pdBdo Kal

v avaykalel va otpagei. H cuvoAlkn pomn Tou aokeitat otn paBdo

yivetal ion pe pndév yla mpwtn @opd, otav n paBoog oxnuatifel pe tnv B
KATakopu®o ywvia 0 ion pe

a. 30°.

B. 60° .

y. 90°.

Na emA£EEETE TN OWOTH AMAVTINON KAl va OIKALOAOYNOETE TNV £MAOYN 0dC.

Auon
JWOoTA amavtnon €ivat n d.

‘Otav aokeitat n duvapn F oto dkpo B tng pdBdou, autn apxilel va
meploTpéPetal yupw amd to A oxnuatidovtag ywvia 6 pe tnv
KATAKOpU®o. X€ authv, wg TPog tov dfova mou SEPXETAL Ao TO A,
onuloupyouvtal dUo pomég, auth Ttou BApoug n omoia Teivel va Tt

OTPEYEL OTWG Ol OEKTEG TOU poAoylou Kat auth tng duvapng F n omoia

Telvel va Tn oTpEYPel avtiBeta amod toug OEiKTEG Tou poAoyloU.

2tn 6€on Amou n CUVOAIKA POTIN TTOU aoKeital otn paBdo yivetal ion pe

UNOEV YA TTPWTN POPA EXOULE:

M L
Zn=0 = FL-Mg:x=0 = ~JL=Mg-=nus =

nm}:% = 9=30°
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Epwtnon 35. ‘ApnC
2to OwmAavé oxnpa Osixvetal pEPOG TOu TAQvNTIKOU Hag
ouotApartog pe TN 'n Kat tov Apn va mepipépovial yupw amnd

Tov ‘HAlo. @swpoupe OTL ol TAAVATEG KIVOUVTAL OE KUKAIKEG a
TPOXIEG, HE TN 'n va améxel 1 aoTpovoplki povada Kat tov Apn t
1,5 aotpovopikn povada amo tov ‘HAwo. Aexdpaocte 6t n pada \ HAoc
™G 'ng eival dekamAdola autng Tou Apn Kat o AOYoG Twv

MEPOOWY TWV KUKAIKWY KIVACEWY TwV TAavnTwy Eivat

Ta =2,2 . Av 1a P€Tpa Twv oTPoYoppwV NG NG Kat tou Apn

r

w¢ TPOG Tov dfova Tou OLEPXETAL ATd TO KEVIPO TNG KUKAIKNG TPOXIAG TOUG Kal gival

KaBetog oto emimedo g, €ival Lr kat La avtiotowxa, to mNAIKO TOUg €XEL HETPO

a. i:2,2 .
LA

g, r 88
LA

Y. i=22
LA

Na emA£EEETE TN cwOTH amdvtnon Kat va SIKAaltoAOYNAOETE TNV £MAOYN odC.

Auon
JwoTn amavtnon sivat n B.

O Apng kat n 'n Bewpolvtal UAIKA onpeia mou TePLPEPOVTAL KATA TPOCEYYION OF
KUKAIKEG TPOXIEG YUpw amd tov akivnto ‘HAo. To PETPO TNG GTPOWOPHNG TOUG WG TTPOG
Tov 'HAwo ivat
Tou Apn: L, =M, 0,1, (1)
mging L. =M u.I; (2)
‘Omou M, u Kat r givat n pala, to PETPo TG TaxXUTNTAG TEPLPOPAG Kal n amdéotacn Tou
Kads mAavntn amo tov ‘HAlo avtictowxa.
H taxitnta kat n mepiodog 6TNV KUKAIKN OPaAn Kivnon cuvaEovTtal HE TN OXEon

2nr

v=——

T
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Avtikablotwvtag tnv taxutnta OTIC TAPATAvw OXEOELG Kal Olalpwvtag KAtd HEAN
maipvoupe:

M, 2mr, : 2
Lr TF — Mrrr TA
La M, 270, M, T

r
T, °
Z0ppWva JE TNV EKPWVNOoN, M, =10, r—A=1,5 , T—A= 2,2.
A rF TF

AvTIKaBlotwvTag oty mapamavw oxEon maipvoups

Ly =10~i22,2 _ L 88

L, 15 L, 9
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Epwtnon 36. (ektog e€etactéag UANG)

Mwa opoyevng Asmrtry paBdog palag M kat pnkoug L meplotpégetal yupw amo otabepd
agova mou gival kabetog o' auth Kat diEpxetal amd 1o éva dkpo tng. H pormn adpavelag

NG paBdou wg TPOoG Tov dfova MEPLOTPOPNG Eival %MLZ. H pomn adpavelag tng paBdou

w¢ mpog afova mou OEPXETAl aAmd To KEVIPO PAlag tng Kal eivat mapdaAAnAog otov
Tmponyoupsvo dgova eivat:

a) lMLZ.
4

B) lMLZ.
12

1
—ML%.
V)5

Na alttoAoynoeTe TNV Amavinon oag.

Auon

ZwoTn amdvtnon givat n vy.

O apxikog Kat o TeAIKOG afovag mepLoTpo@ng sivat mapaAAnAol KAt AameXouv d:E.

Emeidn o évag afovag diEpxetal amo to KEVIPO paldag PTopoUHE va KAVOUHE Xpnon Tou
Bswpnparog Steiner.

‘EXoupE:
2
=1, +Md? :>1ML2 =1, +M(£] :>1ML2 =1, +1ML2 =
3 2 3 4
1 1 1

I ML -=ML* = 1 =—ML
4 12

cm T 4
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Epwtnon 37. (ektog e€eTactéag UANG)
O opoyeviAg TPOXOG TOU OXNHPATOC GUYKPATEITAL akivntog mavw oto MAAylo emimedo.
Kamola otiypn agnvetat eAeUBgpog Kat apxilel va ekteAel oUvOeTn Kivnon. H emtaxuvon

}\OY(,O HETAopag o, Kdl n emrtaxuvon 7\OY(,0 meEPLOTPOPNG ay TOU TPOXOU EXOouv

. o , , .
avaloyia PETpwV f =R, omou R n aktiva tou Tpoxou.
Y

H kivnon tou tpoxou yivetal o€ mAdylo emimedo To omoio givat
a) Acio.

B) tpaxu.

Y) apxikd Agio Kat otn cuvéxela tpaxu.

Na altloAoynoEeTE TNV amavinon odag.

Auon
JwoTtn amavtnon sivat n B.

Emedn oxvel o, =a, R, 0 tpoxdg KuAigtal (xwpig va oAoBaivel) emraxuvopevog.

2TOV TPOXO aoKeital To BAPOG Tou W, TO omoio €xel UNOEVIKN poTn €MELON ACKEITAl OTO
KEVTPO TOU TPOXOU (oTov eAsUBepo Afova MEPLOTPOPNG).

Emiong, otov tpoxo ackeital n KAbetn oto £0awog duvapn otAPLENS (KAabetn avtidpaon)

N, n omoia €xet pndeviki pomn €meldn 0 @opLag TNG OLEPXETAL ATO TO KEVIPO TOU
TpOXoU.

Emedf ol duvdpelc W kat N dev ackolv pomrj, 8e pmopolv vad S®Oo0UV YWVIAKN
emrtdaxuvon otov Tpoxd. Emopévwe, ival amapaitntn kdmowa aAAn duvapn n omoia Oa
aoKel potn oTov TPox0. AUTO pmopei va cupBei povov av 1o £€5aog eival Tpaxu, woTe N
POTIA TNG OTATIKAG TPIBNC VA TTPOCOWGCEL TNV ATAITOUHEVN YWVIAKA EMTAXUVON.
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Epwtnon 38. (ektdg e€eTactéag UANG)

To cUotnpa tou oxnuatog amoteAsitat amd pia aBapr pdBdo AB prikoug d kat dUo moAU
HIKpA o@aipidla pe padeg m, kat m, =2m,. To oUcTNpA TEPICTPEPETAL YUPW aAmo
otabepo agova mou €XeL TPOoapHooTel 0To PEGo M Tng paBdou AB, OTIwG 6TO GXNHA.

<, »

AC ®B

[ ¢ S ——

H pomn adpdvelag tou cUCTAPATOG WG TPOG ToV ASova TEPLOTPOPNG TOU GXAHATOC Eivat
l,. Av o afovag meplotpo@ng peTakivnOei TapaAAnAa OTOV €QUTO TOU OTO HECO TNG
amootaong MB, n pomn adpdavelag Tou CUGTAHATOG

a) 6a au€nbsi.
B) 6a pewwosl.
y) 0€ 6a petaBAnbdsi.

Na altloAoynoETE TNV AmaAvinon oagc.

Auon
JwoTn amavtnon sivat n B.

H pomn adpdvelag TOU OUCTAMATOC WG TPOG TOV dAfova TEPLOTPOPNAG TOU  EXEL
TpOcApHooTEl 0To HEGo M tng pdBdou AB civat:

d)’ dy’ d? 3
IO:ml(Ej +m2(5j = Io:(m1+2m1)7 = I():Zmld2

H por adpdvelag Tou CUCTAPATOC WE TIPOG TO VEO ASova TEPLOTPOYPNG Eival:

2 2
Ilzml(%) +m2£%j = I1:2m1d2+%mld2 :I1=%m1d2

Emedn I, <1, n porn adpavelag tou cuctripatog Oa petwOet.
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Epwtnon 39. (ektdg e€eTactéag UANG)

O opoyevig diokog aktivag R kat palag M tou oxnpatog (a) Pmopel va meplotpéPetal
YUpw amd afova mou eival KABetog oto emimedd Tou Kal mepvA amo 1o KEVIPO tou. H

. . , . . , 1
pomy adpdvelag Tou OiOKOU wg TPOG Tov dfova TEPLOTPOPNG TOU Eival EMRZ Kal

emmA£ov yvwpiloupe otL n pala evog TURPATog Tou OioKou givatl avaAoyn tng EM@AVELAG
TTOU KAAUTITEL.

(a) (B)

Aaipoupe amo 10 OIOKO €va KUKALKO THAHA aKtivag r:E OTTWG PAlVETAl OTO OXNUaA

(8). H pom} adpdvelag Tou GAKTUAIOU TTOU oXNUATioTNKE ivat:

a) §MRZ.
8

B) lMRZ.
16

5.,
—~~ MR?.
Y) 2

Na alttoAoynoeTe TNV Amavinon odag.

Auon

ZwoTn amdvtnon €ivat n vy.

, , , , , 1 1 ,
H pomn adpavelac | tou akTtuAiou Tou oxnuatiotnke eivat | = > MR? —Emr2 , 6mou m

N pada Tou KUKALKOU TUAPATOG TTOU aalpéOnKe.

H pdla tou KUKAIKOU TUAPATOG TOU agaipednKe gival avaioyn tng €mM@AVEIAC TIOU
KaAumtel. Emopévwg:
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r2
— = m=M >
R R 4

m

M
. . 1 , 1 5,

Me avtikatdotaon otn oxeon | = > MR —Emr EXOUME:

2
|:1MR2_EMR_ = I:EMRZ.
2 24 4 32
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Epwtnon 40. (ektog e€eTactéag UANG)
(H epwtnon 666nke amd tov €BgAovth K. Avtwvio MaAdyo)

2e €va oQaIplKO KEAUQ@OG palag m, OAEG ol OTOIXEWOEIG HAleg ToU TO amoTeAOUV
Bpiokovtal otnv idla amdéotacn R amd 1o kévipo tou. H pom adpdvelag Tou o@aipikou
KEAUPOUG w¢ TTPOg afova mou SLEPXETAL ATO TO KEVTIPO ToU eival

a) k-MR?, émou k évag aptduoc yla tov omoio oxVet k <1.

B) k-MR? , 6mou K évag aplOpog yia Tov oToio oxUel k >1.
2

Y) MR”.

Na altloAoyAoETE TNV AMAvVINoN 0ag.

Auon
JWOoTA amavtnon €ivat n d.

H potmn adpdveiag evog otepeol owdpatog divetat amé t oxéon |=m, > +myr’ +---,

OToU Td ry, Iz, ... ONAWVOUV ATIOCTACEIC amd Tov dfova MEPLOTPOPNS (Kat Oxt amd To
KEVIPO HAlag Tou cwpatog). Ot oToXElwOELG HAlEG TOU oalplkou KEAUWOUG Bpiokovtal
O€ ATMOOTAGCELG I' YId TIG OTIOLEC LOXUEL

0<r<R

Kal yla eAAXIOTEG Ao AUTEC LOXUEL

r=R.
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Epwtnon 41. (eKtdg e€eTactéag UANG)

210 oxnpa aiveral Pla katadutpla og OLAPopPES PACELG TNG KATAOUONG TNG.

o'y

-

H otpowoppn Tng Katadutplag:
a) sivat peyaAutepn otn 6on A.
B) eival peyaAutepn otn 6€on B.
Y) otig Boelg A kat B givat ion.

Na alttoAoynoeTe TNV Amavinon oag.

Auon
ZwoTn amdvtnon givat n vy.

Katd tnv kivnon tg katadutplag otov aépa, povadikn e€wtepikn duvapn sivat To Bapog
NG, TO omoio, emeldn OlEpXeTal amod 1o KEvrpo paldag, 6 dnploupyei pomn. ‘Opwg, otav n
OUVOAIKN pOTIN TTOU OEXETAL £vVA CWHA £ival UnGEV N GTPOYOPHN Tou dlatnpeital otadepn.
Emopévwg, n otpowopun tng Katadutplag diatnpeital o€ 6An tn SldpKeEla TNG Kivnong,
HEXPL TNV AN PE TO VEPO. Apa, n oTpoopun TNG Katadutplag sival ion otig B€oelg A
Kat B.
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Epwtnon 42. (eKtog e€eTactéag UANG)

TEXVOMYLOC WHOIAKA EKMAIAEYTIKA BOHOHMATA MANEAAAAIKON EEETAZEQN

O OioKOGg TOU OXNHATOG MEPIOTPEPETAL XWPIG TPIBEC YUPpwW ATIO KATAKOPUPO AKAGVNTO
afova mou TEPVA amd TO KEVIPO TOU. AmMO HIKPO UWOg aA@AVOUHE €va KOHMHATL
TAQOTEAIVNG va TECEL Kal va KOAARcEL mavw oto Oiocko. To cucowpdtwpa Oiokou -

TAQCTEAIVNG TTOU TIPOKUTITEL TTIEPLOTPEWPETAL OE OXEON HE TO OioKO

a) mo apyd.
B) pe tnv idla ywviakn taxutnta.
Y) o ypriyopa.

Na alttoAoynoeTe TNV amavinon oagc.

Auon

JwoTh amavtnon sivat n a.

H ouvoAikn e€wTteplkn pom oto cUoTnpa OioKog - TAACTEAIVN ival pndEv, EMOHPEVWG N

OTPOWOPHN TOU CUCTAHATOG TAPAHEVEL OTABEPN:

L(lpx = L‘rgk = Iapx ’ mapx = I‘rsk ’ 0)1287\, = m‘rek =

Emeldon n emkOAAnon t¢ mAaocteAivng audavel tn pomn adpdvelag, Ba LoxUeL

Lo > 1, » EMOPEVWG ®, <O,
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Epwtnon 43. (eKtog e€eTactéag UANG)

Ta mapakdtw oxnpata OgiXxvouv Tn oTtpo@opun tng g, Adyw TG MEPIOTPOPNS TNG
yUpw amod Tov €auto Tng (spin) oc 0Uo B£0elg, 0TO TEPINALO (MIKPOTEPN ATOCTACN Ao
Tov ‘HAw0) kat oto agniAlo (PeyaAutepn amdotacn amd tov ‘HAWo) tng tpoxidg tng yupw
amd tov ‘HAto.

(a) (B)

To oxnpa oTo oToio £XEL OXEOLACTEL CWOTA N OTPOWOPHN Eivat:
a) To oXnpa d.
B) to oxnua B.
Y) TO oxnua y.

Na altloAoynoETE TNV AmaAvinon oagc.

Auon
JwoTh amavtnon ivat n a.

H eAkTIKA OUvapn mou Oéxetat n 'n amd tov ‘HAlo éxel @opéa mou OLEPXETAl ATO TO
KEVTpo palag tng, apa O0g dnpIoUpYEL porn.

H otpogopun t™ng Mg AOyw TG TMEPIOTPOPNS TNG YUPW ATIO TOV £AUTO TNG TAPAHEVEL
otabepn Katd pETpo, dlelbuvon Kal opd, agou Kapia pomn dgv TG ackeital. To oxAua
oto omoio cupBaivel auto sival To oxnua (a).
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Epwtnon 44. (ektog e€eTactéag UANG)

(H epwtnon 666nke amd tov €8gAovth K. Aviwvio MaAdyo)

MeTdue pla PmAAa ToU PMTACKET KATAKOPUPA TPOG TA TAVW HE TETOLO TPOTO, WOTE AuTh
VA TEPIOTPEPETAl KABWE AVEPXETAL. XTO XPOVIKO OLACTNUA TOU N UTAAA avépXetdal, n
YwVIakn tg taxutnta

a) au€avetal.

B) pewwvertat.

Y) Tapapével otabepn.

Na altloAoynoETE TNV ATAVINGN 0Ag.

Auon
ZwoTn amdvtnon sivat n vy.

H pmdAa eivat éva eAeUBepo oTeped Kal avepxopevn Ba meploTpépetal yupw amod afova
Tou OLEPXETAL Ao To KEVTPO padag tng. H povn duvapn mou ackeital otn PmaAd, agou
Xdoel NV ema@n He To XEPL, €ival to BApog TnG, TO omoio €Xel onpeio @appoyng To
KEVTpo palag kat Ogev Pmopei va mMpokKaA£cel pomr. A@oU n GUVOAIKN pOTH TOU acKeital
otn PmdAa eivat pndév, n ywviakn tng taxutnta 6a mapapével otabepn oe OAn TN
OldpKela g Kivnong te.
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Epwtnon 45. (ektdg e€eTactéag UANG)
'Evag Tpoxog mepLoTpEPETal yUpw amo otabepo dfova. H KivnTikn evépyela Tou Tpoxou

givat K. Av OUTAAGLACOUKE TN OTPOWOPHN TOU TPoxoU, TOTE N KIVNTIKNA Tou evépyela Ba
yivel

Na altloAoynoeTe TNV Amavinon oag.

Auon
JwoTA amavinon sivat n B.
H otpogoppn €vog otepeol wg TPog otabepo dfova divetat amod tov tumo: L=Ilw.

.y . L , . . 1.,
H kwvntikn evépyela Adyw oTpo@IKAG Kivnong divetal amo tov tumo: K= 5 lo”.

Me mpageig Exoupe:

2.2 2

Kelipr = kil o L

2| 2l

12 2 2
K=l .- 2Y) K'=4.— = K'=4K

2l 2l |
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Epwtnon 46. (ektog e€eTactéag UANG)

WHOIAKA EKMAIAEYTIKA BOHOHMATA MANEAAAAIKON EEETAZEQN

‘Evag Tpox0¢ KUAieTal Katd prnkog mAdytlou emmédou. H pomn adpdvelag Tou Tpoxou wg

. . , , . 2 ,
mpog tov afova meploTpo®ng tou Olvetal amo Tov TUTO: I=§MR2. O Adyog 1Ing

KIVNTIKAG EVEPYELAG AOYW METAPOPIKAG Kivnong TPOGC TNV KIVNTIKN EVEPYELA AOYW

HeT

OTPOWIKNAG Kivnong Tou tpoxou, , looutat e

oTp
3
a) —.
)2
2
B) —.
)3

y) 1.

Na alttoAoynoeTe TNV Amavinon oag.

Auon
ZwoTh amavtnon sivat n a.

Emeidn o Tpoxog KUALETAL LOXUEL: L,

1 2
Kp.sr E MUcm Kusr M(DZRZ Kusr
otp 1 |(Dz Kcrp z MR 20)2 Kcrp

» =OR . ETopévwg:

58



|TYE »Li WOTIoUtO

-mosmrory| 83| 1EXVONOY L WHOIAKA EKMAIAEYTIKA BOHOHMATA MANEAAAAIKON EEETAZEQN
~Juncroviotwy & exboacwv

Epwtnon 47. (ektog e€eTactéag UANG)

0 dfovag Tou apxika akivntou OHOYEVH TPOXoU ToU GXAHATog (a) eival akAovntog. Mipw
amo tov TPoxO €Xel TUAIXBEL TOAAEG POpPEC aBapég vApa, To omoio dsv oAloBaivel mavw
OTOV TPOXO. XTNV €AeUBepn AKpn TOU VAHATOG acKeital otabepry duvaun F, n omoia
TPOCPEPEL oTov TPoxd €pyo W Kal petd katapyeitat. Xto oxnpa (B) €vag i6log apxika

aKivntog TPoxo¢ KUMETal umd v emidpaocn g idlag otabepri¢ duvapng F, n omoia
TTPOCYPEPEL OTOV TPOXO To 0o épyo W Omwg Kal otn mepimtwon (a) Kal HeTd

katapyeitat. H yoviaki taxitnta, oA katapyndei n dovaun F, eivat:

T
v
M

v

(a) (8)

a) geyaAutepn oTov TPoXO d.
B) peyaAutepn otov Tpoxo B.
Y) ion otoug 6Uo Tpoxouc.

Na altloAoyAoETE TNV AMAvVINoNn 0ag.

Auon

JWOoTNA amavtnon sivat n d.

2

H kwvntikn evépyela tou tpoxou (a) divetal amo tov tuno: K = EI(D“

. . , . . 1 1
H kwvntikn evépyela tou tpoxou (B) Oivetat amod tov TUTO: KBZEImBZ+§Mucm2.

Z0ppwva Pe tnv ekwvnon, to €pyo W kat otig 0Uo MEPIMTWOELG eival To i0lo. Xtn B’
TEPITTWON TO £pY0 HolpaleTal O OTPOWIKN KAl HETAPOPIKNA KIVNTIKN EVEPYELD, EVW OTNV

. , , , . . L1 1
a’ mepimtwon yiverat 0A0 OTPOWLIKN, EMTOPEVWG LOXUEL: > lo,” > > Ioaﬁ2 =0, > 0.
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Epwtnon 48. (ektog e€eTactéag UANG)

AUo oteped A Kat B otpéovtal yUpw amd otabepd Afova He KOV YWVIAKN EMTAXUVON
HETPOU a,. O AGYOG TwV PETPWV TNG OTPOPOPHIG TOU OTEPEOU A TIPOG TN GTPOYOPHN TOU

B w¢ mpog tov afova meploTpo@ig Kamola Xpovikh otypn t, eivat L—1= 2. Ekeivn ™
2
. . , P, . . . .
XPOVIKI OTLYMr, 0 AGYOG 5 NG 10XU0G TNG POTING TTOU EMTAXUVEL TO OTEPES A TIPOG TNV
2

1oxU TNG POTING TTOU EMTAXUVEL TO oTEPED B givat:

Na alttoAoynoeTe TNV amavinon oag.

Auon
ZwoTn amdvtnon givat n vy.

Emeion P=tm kat L=Ilwm €xoupe:

izrlml N ﬂzllavwl N ﬂzll(”l - ﬂzﬁ -
P, 1,0, P, La o, P, Lo, P, 2
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Epwtnon 49. (ektdg e€eTactéag UANG)
(H epwtnon 066nke amd tov €BgAovtn K. Kwvotavtivo Ztepavion)

Jwpa apxifel va mepLOTPEPETAl TN Xpovikn ottyun t=0, umd v emidpaocn otabepng
pomnG. Tn xpovikn oTtypn t, n KvNTKn tou evépyela, Adyw meplotpowng, eivat K, .Tn

XPOVIKN ottypn 3t; N KIvnTIKN Tou evépyela, Adyw meplotpong, Ba ivat:

a) n iowa.
B) tpumAdola.
Y) evviamAdola.

Na SIKaloAoyNOETE TNV amavinon oag.

Auon

ZwoTn amdvtnon eivat n vy.
. . s . . 1,
H kivntikn evépyela Aoyw meplotpo@ng divetal amo tn oxeon K = > lo® (1).

Emeldn n pomn sivat otabepn n emraxuvon Oa sivat otabepn (NOPOG OTPOPIKNAG Kivnong).

Emeldn n apxikn ywviakn taxutnta eivat ion pe pndév, oxvel o1t o=o-t, Katd
OUVETELD OTav 0 XpOvog TpIMAaciacOsi n ywviakn tou taxutnta 8a tpimAactacOei.

®,,, =01

Qa

=0, =30 2
(szoc-t223a-tl} TEN apy ( )

Ao Tic oxéoelg (1) kat (2) oupmepaivoupe OTL N KIVNTIKA Tou evépyela 6Oa
evvianmAaclacOei.

1 1 2 1
K =% lw2, =§|(30)apx) =9§|032 =K, =9K

apy
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Epwtnon 50. (ektdg e€eTactéag UANG)

2e KEKAPEVO emimedo agnvetal eAeUBepn opoyevig ogaipa palag m kat aktivag R. H
o@paipa Katépxetat KUAOPEVN (Xwpic oAiobnon) oto mAdyto emimedo. H pomn adpdvelag
NG oQaipag wg mpog afova mou SLEPXETAL ATO TO KEVTIPO TNG UTToAoyileTal amo tnv

oxéon | :émrz . 2€ KABe B€on TOU KEKAIPEVOU EMTEOOU N KIVNTIKN TNG EVEPYELA AOYW
NG HETAPOPLKAG Kivnong tng eivat ion pe

d. 10 1/2 TnG SUVOALKAG KIVNTIKNAG EVEPYELAG TTOU €XEL oTNV B€on auth.

B. ta 2/7 TNG CUVOALKNAG KIVNTIKNG EVEPYELAG TTOU €XEL oTNV BEon auth.

Y. Ta 5/7 TG GUVOAIKNG KIVNTIKAG EVEPYELAG TTOU €XEL OTNV BEON AUTH.

Na altloAoynoETE TNV AMAvVINon odac.

Auon
ZwoTtn mpdtaocn givat n (y).

0 AdGYO0G TNG KIVNTIKAG EVEPYELAG AOYW HETAPOPLKAG KivNong TPOg TNV KIVNTIKA EVEPYELT
AOYw OTPOWPIKAG Kivnong eival ioog pe:

1 mu?
- 2
per 2 n _ mvcm 5 K _EK
1 5 2,5, 2 o Hee
o —lo —mr-o

‘OJWG N CUVOALKN EVEPYEL €ivat:

7 5
E:KW+KGTP:>E=EKW:>KW=7E
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Epwtnon 51. (ektdg e€etactéag UANG)

‘Evag aBAntng KatadUoswy Katd TNV EKTEAEON £VOC AAHATOG KATAPEPE CUUTITUCOOVTAG
Ta dKPA TOU Vd PELWOEL TN poT adpAaveldg Tou OTo PLGO TG APXIKAG TIUAG TNG. H
HETABOAN autn €iXe wWC CUVETELA N KIVNTIKN TOU £VEPYELD AOYw OTPOYPLKAG Kivnong va
a. OuTAdolaoTet.

B. mapapeivel otabepn.

Y. TETPpATAACLAOTEL.

Na altloAoynoeTe TNV Amavinon oag.

Auon
JwoTtn mpdtaocn sival n (a).

0 abAnTtAG otn SIAPKELA TOU AAPATOC PUTTopEl va BewpnBei £va eAeUBepo oteped. Ta
eAelBepa otePed MEPLOTPEPOVTAL YUPW amd afova mou SLEPXETAL Ao TO KEVIPO pHalag
Toug. H povn duvapn mou ackeitat otov abAntn sival to Bapog Tou, Tou omoiou n potn
WG TPOG To KEVTPO palag Tou sival ion Pe PNOEV, PE CUVETELA KATA TNV EKTEAECN TOU
aApatog n otpogoppn (L) tou abAntn va dwatnpeital otadepn.

H ox£0n NG OTPOPIKNAG KIVNTIKNG EVEPYELAC YPAWETAL:

120’ I’
= Kmp =—
| 21

K =ljp2=l
2 2

oTp

Z0ppwva Pe TNV TEAeutaia oxéon, agou o aplOuntig dlatnpeital otabepdg Kat o
mapovopactng unodimAactaletat n K dumAaciadetat.
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Epwtnon 52. (ektdg e€etactéag UANG)

0 diokog Kat 0 OakTUALOG TOU GXAHAToG eival
apXIKA akivntol Kat €Xouv ioeg JAleg Kal iogg
aKtiveg. Mg tn BonBela vnudtwy mou eivat C 2 C; : 2

TUALYHEVA OTIG TTEPLPEPELEG TOUG AOKOUE F F
€QANTOUEVIKA TNV (0la dUvapn F péxpl va
E,s'ru)\lxrsi viiga idlou pnkoug d kat ota 6uo | mmuq{j_” | am:m?uucizf
owuara.

B ()] ’ ’ ’ ’
MNa to Trn?\lKO L TWYV YWVIAKWYV TAXutnTtwy mou 0a dATTOKTNOOuV O 6[0'K0g Kdl O
@,

O0akTUALOG avtioToixd, IoXUEL

®

a. +=1
®,
®

B. +>1
o,
®

y. =<1
W,

Na alttoAoynoeTe TNV amavinon oag.

Auon
ZwoTn amavtnon sivat n (8).

Emeldon EeTulixtnke vApa idlou pnkoug, To £pyo tng duvapng sivat idlo Kat ota 6Uo
owpara.

Me Baon to ©.M.K.E. éxoupe:

Ko — Koy =Wr = K, =F-d, dpa kat ta o ocwpara amoKtouy i0eG KIVNTIKEG
OTPOWPIKEC EVEPYELEC.

Ta 0Uo ocwpata €xouv idleg padeg kat idleg aktiveg. O AakTUAOG €xel OAN TN pada tou
OUYKEVTPWHEVN o€ amootaon R, evw o0 0ioKOC o€ OLAPOPEC ATTOOTACELG Kal £€va TTOAU
HIKPO TNG TUNHa o€ amootaon R . Apa o dakTUALOG €xeL HEyaAUTepn pomn adpdvelag amo
10 Oioko, |, <1,.
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ATIO T oX€0N TNG KIVNTIKNG evEpyelag K = > lo® eUkoAa TIPOKUTITEL OTL ®, > , .
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Epwtnon 53. (ektdg e€eTactéag UANG)

0 diokog Kat 0 OakTUALOG TOU GXAHAToG eival
apXIKA akivntol Kat €Xouv ioeg JAleg Kal iogg
aktiveg. Mg tn BoBsla vnudtwy mou givat C: C‘ : 2

TUALYHEVA OTIG TTEPLPEPELEG TOUG ACKOUHE F F
€QANTOUEVIKA TNV (0la dUvapn F péxpl va

EeTuAixtel vApa idlou pnkoug d kat ota duo |
owpata. To MNAIKO TwV KIVNTIKWY EVEPYELWY

Alovoc [1]| | ﬂuml.'l?'.Lucl:Zi

K, , , , , ,
—= 1ou Ba dTTOKTNOOUYV O 6[0’K0g Kdl O GGKTU)\lOQ avtiotoxa ewvat

2

a. 1l
B. &
2

Y. 2

Na altloAoynoeTe TNV Amavinon oag.

Auon
JwoTtn mpodtaocn sival n (a).

Emeion Eetulixtnke vApa idlou pnkoug , to £€pyo tng duvapng sivat idlo Kat ota duo
owpata W, =F-d.

Me Bdaon to ©.M.K.E. £xoupe:

K — Koy =Wr = K, =F-d, dpa kat 1a 0o ocwpara amoktouy {6eG KIVNTIKEG

OTPOWPIKEC EVEPYEIEC.

L,: TEXVOMYLOC WHOIAKA EKMAIAEYTIKA BOHOHMATA MANEAAAAIKON EEETAZEQN
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Epwtnon 54. (ektdg e€etactéag UANG)

0 apxikda akivntog opllovTiog 6ioKog Tou dLmAavou
oxnparog, palac M kat aktivag R, pmopei va
TEPLOTPEPETAL XWPIG TPIBES YUpw amod akAdvnto afova
Tou OLEPXETAL AT TO KEVTIPO TOU KAl ival KABETOG OTO
eMmedO Tou. Méow VAPATOG ToU EETUALYETAL XWpIg va
oAloBaivel pe To 0i0KO, AOKEITAl E£PATITOPEVIKA OTNV
TEPLPEPELA TOU otabepn optlovtia duvapn F.

‘Otav o 3ioKog amoKTd KIVNTIKN evépyela Ky, n otiyplaia
loXUGg TG duvapng F wooutat pe Py. H ottypaia woxug tng duvaung F, Ba dimAaclaoctei
otav n KvnTikn evépyela tou diokou auénbei katd

a. K, .
B. 2K, .
y. 3K,.

Na altloAoynoeTe TNV Amavinon oagc.

Auon
Iwotn eivatn (y).

lNa tn ottypaia woxv tng F otn oTpo@ikn Kivnon oxvel P=1. .

H pomm tng F eival otaBepn kat ion pe 1. =F-R , omdte yia va dimAactaotei n 1oxug P

apkei va oumAactaoctei N ywviakn taxitnta w.

ATd TN OXE0N TNG OTPOYIKAG KIVNTIKAG evépyelag, K = > lo®, mpokUmtel 6Tl dtav

oumAactddetal n ywviakn Taxdtnta n KIvntikn evépyela tetpamiactaletal.

Apa, K, =4K, kat n {ntoupevn avfnon tng KvnTikng evepyela eivat 3K, .
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Epwtnon 55. (ektdg e€eTactéag UANG)

AUo (0lec opoyeveig paBdol pnkoug ¢ kat palag m, eival evwpéveg KABeTa, OMWG
@aiveral oto oxApa Kal to oUCTNUA Toug HTOPEl va TMEPLOTPEPETAl yUpw amd tnv
apBpwon A oe katakopuo sminedo. Av n porn adpavelag pdBdou pnkoug { kat palag

m wg mpog d§ova Kdbeto oto Kévtpo NG eival |, = Emﬁz , TOTe n pomn adpdvelag Tou

OUCTAMATOC TWV PABOWV WG PO To A gival

Z
/HA
7
7
7
7
o
5
a. |, ==mc?
A3
4
B. 1, =—m/¢?
A3
17
|, ==—m/(?
V-7

Na alttoAoynoeTe TNV Amavinon oag.

Auon
ZwoTtn amdvtnon givat n (a).

Ma va BpoUpe tn pomn adpdvelag £vOG GUOTAHATOG CWHATWY TPOCOETOUNE TIG POTIEG
adpAvelag TwV EMPEPOUC CWHATWY. XTN CUYKEKPLUEVN TEPITTWON Ba TPOCBECOUNE TIC
POTEG adpavelag Twv 0Uo paBOowV wg TPOG TO GNHE(o A.

H mpwtn paBdog, n optldvtia, cUP@wvaA HE To Bswpnpa Steiner Ba £xel

2 2 )2
Iy =1, +m(MA)Y =1, +m o lmeemlL] s tmeems —lme.
’ 2 12 2 12 4 3

H deUtepn paBdog, n katakdpun, cUppwva Pe To Bewpnpa Steiner Ba €xel
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2 2
I, 0= Icm+m(KA)2 :émﬁﬁm{(gj +62}=ém€2+m%€ :gmﬁz =%m£2.

Apa n cuvoAkn pomr adpdvelag Tou cuctipatog Ba sivat

la=la+1,a =%m£2+%m£2 :gméz.

69



|| | E = VOTLTIOUTO

oozt | 1EVONOY L0 WHOIAKA EKMAIAEYTIKA BOHOHMATA NMANEAAAAIKON EEETAZEQN
Junoroylotov & exbooewy
Epwtnon 56. (ektog e€eTactéag UANG)

Tpeig oaipeg apeAnTéwy dlactdoswy idlag palag m, cuvoéovtal HETAEU TOUG HE
paBdooug prkoug L apeAntéag palag, omwe Ppaivetal 6To oxnua.

m IA{
/ \‘\
L \ L
/ ‘);I \“\

nl I(I_ \\\
} ( :}.:.:
= -

L m

To oUotnpa meplotpépetal os optlovtio €mimedo yUpw Amd KATAkopuo dfova mou
OlEpXETAL amO TO PEGO M TNG plag MAsupdag. H pomn adpdvelag Tou CUGTAHATOC WG TTPOG
autov tov afova sivat

5m-L?
-

5m-L?
o

y. 2m-L2.

Na altloAoynoETE TNV Amavinon oac.

Auon
ZwoTth amdvtnon givat n (8).

Ma va Bpoupe tn pom adpdvelag TOU GUOTAKPATOG TWV TPLWY CNHEIAKWY CQALPWY
TPOCGOETOUE TN POt adpdvelag TG KABE oaipag wg mPog To onpeio M.

2

Ly =y + 15+ 1. =m(AM)’ + m(BM)” + m(TM)’ = m(%}z +m(%)2+m{ﬁ_(£)2}

mL® . mL®> 3mL* 5mL?

“T4 T4 g 4
A
/N
{‘I\{ \“\
T/ / \:\-‘:~ .
& @T
B m
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Epwtnon 57. (ektdg e€etactéag UANG)

Opoyevig o@aipa padag m Kat aktivag R KuAietal xwpig va oAicBaivel og optovtio
emimedo. H taxitnta tou KEVIpou palag tng 6gaipag eivat v, Kat n ywviakn taxutnta

. . , , 7 .
w. H oAk KivnTiknA evépyela tng ogaipag sivat K, = Emvim . H otpowoppn L tng

opaipag wg mpog afova mou SLEPXETAlL amod To KEVTPO PAlag tng sival

3 Dcm2

a. —m-
5 ®
2
. 3 e
5 R
Y Zm.ncmz
5 0)

Na alttoAoynoEeTe TNV Amavinon oag.

Auon
ZwoTtn amdvtnon givat n (y).

H c@aipa kavel cUVOETN Kivnon, PHETAPOPIKN KAl TEPLOTPOPIKA. H OAIKA KIVNTIKA
EVEPYELQ TNG oaipag sival To ABpolopa TNG HETAPOPLKAG KAl TTEPLOTPOPIKNG KIVNTIKAG
EVEPYELAG.

K, =K, +K_= lmvim zlmuim L s lmvim —lmuim ES N 3mvim
. 10 2 10 2 2 10 2

2 2 mv?
Zml =lo-o=L-o=L==2"m
) 5 o
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Epwtnon 58. (ektdg e€eTactéag UANG)

‘Eva piKpo 0axtuAiol pe tn Pala Tou OAn GUYKEVTPWHEVN OTNV TEPIPEPELA TOU, APRVETAL
eAeUBePO va KivnOei oTo onpeio A tou KekALPEVou emimedou Tou SITAavoU GXNHATOG,
Kavovtag KUALon, xwpig va oAloBaivel kat HOALG @TACEL 0TO onpEio B elogépxetal, xwpig
amwAELa EVEPYELAG, 0 00NYO OXNHATOG TETAPTNHOPIOU, OTIWG OTO OXAHA, cuvexifovtag
va Kavel KUALon. ‘Otav @tdoel oto onpeio I, ouvexilel v Kivnon Tou PHEXPL TO ONpEio A,
OTIOU oTapatdesl tnv avodo tou. Epappolovtag tn Slatipnon TG HNXAVIKAG EVEPYELAG
HETAEU Twv BEcewV A Kal A TPOKUTITEL OTL TO TEAIKO UYog hy, TTOU @TAVEL oTypldia To
OaxtuAioL Kal To apxiko Uyog hy, TOU TO agnoape cuvoEovTal e TN OXEoN

A
Q &

11[ “ |1_1

v N "
B
a. h,=h;
B. h,<h,.
Y. h,>h,.

Na altloAoynoETE TNV Amavinon oac.

Auon

Zwotn amdvtnon givat n (8).

H kivnon tou daxtuAidiol amd to onpeio A péxpt to I givatl KUAon , xwpig oAicdnon Kat
XwpPIG amwAELEG evEpPYELAS. Ao to I péxpt To A n Kivnon sivat emBpaduvopevn
HETAPOPIKNA Kal OUaAn oTPo@IKh, Kabwg n povn dUvapn mou ackeital givat to Bapog,

mou Ogv TPOKAAEL potrr, agou acKeital 6To KEVTPo palag tou OakTuAldlou. XTo onpeio A
TTOU OTApATdsl N advodog TOU CWHATOC, AUTO GUVEXILEL Va TIEPIOTPEPETAL.

H pnxavikn evépyela tou 0axTtuAildlol mapapével otabepn KaBOAn tn SIAPKELa TNG
Kivnong.

‘EToL av XpNOIHOTIOCOUKE TNV apxn Alatipnong tng HNXAavikng evépyelag amo tn 0éon A
otn 6¢on A éxoupe

E, =E, = mgh, =mgh, +K_. (Oswproape otadun pndevikng GUVAUIKNG EVEPYELAG
autny tou damédou).
Apa mgh, >mgh,=h, >h,.
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Epwtnon 59. (ektdg e€etactéag UANG)

Mia opaipa, KuAdel (xwpig va oAcBaivel) mavw og oplldvtio Tpamedt Uwoug h. Tn otyun
ToU N o@aipa sykataleimel to tpamédl 0 AOYoG TG HETAPOPLIKNG KIVNTIKAG EVEPYELAG

Het

. . . 5 .
TPOG TNV TMEPIOTPOPIKNA KIVNTIKN EVEPYELA Eival (00G pE =3 EAdxiota mpiv n
oTp
o@aipa KTUmoel 6To 0Amedo ylda To AOYO TNG PETAPOPLKNAG KIVNTIKNG EVEPYELAG TIPOG TNV
TIEPLOTPOWPLKA KIVNTIKN EVEPYELA LOXUEL

A B Vg

h

T
a Ko _5
K;m 2
B. K:m S
Kmp 2
Y. Ko 5
K’ 2

Na altloAoynoETE TNV Amavinon oac.

Auon
Zwotn amavtnon sivat n (y).

H kivnon tng o@aipag eivat cUvOeTn Kal avaAUeTal 08 HETAPOPIKN Kal oTpo@iki. H
povn duvapn mou acKeital otn oaipa eivat to Bapog, mou dsv MPOKAAEL pomn, agpou
aokeital oto KEvtpo palag tng opaipac. ‘Etol Adyw tou €pyou tou Bdpoug, n

HeTa@opiki KNtk evépyela auvgavetat K/ > K, Ve N TEPIOTPOPIKI TTAPAPEVEL

otabepn, K =K_ , apol dev umdpxel £épyo amd pom.

otp?

KLu:‘r > Kps‘r — K;u:t >§
K 2

oTp oTp oTp

1
KW > Km =
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Epwtnon 60. (ektog e€eTactéag UANG)

Mia opoyeving pdBoog prkoug ¢ Kat palag m Pmopel va MEPLOTPAPEL OTO KATAKOPUPO
emimedo yUpw amd optlovtio dfova, mou OLEPXETAL ATIO TO AKPO TNG A, OTwg @aivetal
oto oxnua. H pomm adpavelag tng paBdou wg mPog Tov Afova TEPLOTPOPNG TNG Eivat

I, = gméz . H paBdog Eekiva amo tnv optlovtia B€on, Xwpig apxikn Taxutnta Kat

TIEPIOTPEPETAL KATA TN POPA Kivnong Twv OELKTWY TOU poAoyloU, HE TNV EVEPYELA TTOU
TmpooWépel pua duvapn F, mou ackeitat 6to dAAo TG akpo Kat sival Slapkwg KABeTn otn
paBoo. Kabe xpovikn ottypn o Adyog tng tloxuog tng SUVANG TPOG TO HETPO TNG
OTPOYOPHNG TNG paBdou eival otabepog Kal icog pe

.

. A
a. ——.
2me
B. F2.
3m/
3F
Y. vl

Na alttoAoynoeTe TNV Amavinon oag.

Auon
ZwoTtn amdvtnon sivat n (y).

Kamola Xpovikn oty n paBoog Ba £Xel AMOKTACEL YWVIAKA Taxutntd w. H 10x0g Tng
ouvapng divetal amd t oxéon P =1-® Kat n otpogopun ts paBdou L=1-w.

‘EToL, 0 AGY0g TNG 1oXUO0G TNG OUVANNG TTPOG TN GTPOYOPHN TTOU AToKTd n pdBdoog sivat

P 1.0 © F-( F e , ,
—=——=—= =——, TIOU TAPATNPOUHE OTL Elval otaBepOg, aveEApTNTOC TOoU
L lhe 1 lméz m

3
xpovou.
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Epwtnon 61. (ektog e€eTactéag UANG)

AUo dpotot optlovtiot diokol, pomng adpavelag |, meplotpEpovtal avtippona yupw amo
KOLVO KATAKOPU®O Agova Omwg paivetal 6To mapakatw oxnud. Ol YwVIAKEG Toug
TaxUTNTEG EXOUV OXEON ®, = 2m, . Kamota otiypn ot dUo GioKOoL £pxovtal GE A Kat

OuVeXi{ouv va TMEPICTPEPOVTAL 0aV £vag OIOKOG PE YWVIAKNA Taxutntd o=, /2. H
anmwAELa EVEPYELAG TOU cuoThpatog Q sivat

a. ngl-mz2 o
B. Qz%lmz2

3
Y. Q:ZI'(’%Z

Na altloAoOyAoETE TNV AMAVINGN 0ag.

Auon
ZwoTtn amdavtnon sivat n (8).

H anwAsla evépyelag tou cuotnpatog Q ivat n dla@opd TNG APXIKNG KIVNTIKAG EVEPYELAG
TOU CUOCTAHATOC TwV OUO0 OioKwV peiov TNV TEAIKA. H apxikn givat:

1 1 1 2 1 5
K =KI+K2=El-m,2+51-m22:51-(2m2) +EI-0322:EI‘0)22.

H teAlkn KIvnTiKA evEpyela sivat:

1 1 o, Y 1
K.==1 -0*°==02I)| 22| ==1-0.°
el 2 oA 2( )(zj 4 2
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Epwtnon 62. (eKtog e€eTactéag UANG)

Mia opoyevig pdBoog pnkoug ( Kat palag m Pmopei va meplotpagei yUupw amd opt{ovtio
agova, mou OLEPXETAL ATTO TO AKPO TNG A, OTWG PAiVETAL OTO OXNHA, EVW OTO AAAO TNG
AaKpo £Xel KOAANUEVN Hua onpelakn pada, idwag palag pe tn pasdo.

To ocUotnua EEKIvAeL amd TNV KAtakopupn BEon, Xwpic apxikn taxutnta Kat
TIEPLOTPEPETAL KATA TN POPA Kivnong Twv OEIKTWY Tou poAoytou. To PETPO Tou pubuou
HETABOANG TNG GTPOYOPHNG TOU GUCTAHATOC ATIOKTA HEYLOTN TR (0N PE

O

Al
dL 3
a. | — =—mg/(
dt Jo 2
B aL :lmgf
dt o 2
L —§mg£
Y- {dt )~ 2

max

Na SIKaloAoynoeTe TV anavinon oag.

Auon

ZwoTn amdvtnon ivat n (a).

O puBpAg HETABOANG TNG OTPOYOPHNG £ival N GUVOAIKN POt TwV GUVAPEWY TTOU
aokouvtal oto cuotnya. ‘Otav to cuotnpa oxnuartilel Tuxaia ywvia ¢ pe tnv

KATakopuo TATE ol JoxAoBpaxioveg Tou Bapoug twyv 000 cwpdtwy sival ot (FA) Kat
(EM). -

To PETPO TNG CUVOALKAG POTIAG Eival
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l
¥t =mg (EM)+mg(I'A) =mg ST+ mg{mue

Mapatnpoupe 6Tt 600 KateBaivel n paBoog n ywvia HeyaAwvel, to (010 Kal To NP,
Kabwg Kat n cuvoAlkn potm. ‘Otav n paBdog yivel oplldvTia PEYIOTOTOLEITAL TO NHP KAl O

PUBLOG HETABOANG TNG OTPOYOPHNG.

dL 14
‘Etol | — =3t =mg—+mgl = | — =—mg/.
[dtjmax e TG TS (dtjmax 2
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Epwtnon 63. (eKtog e€eTactéag UANG)

‘Evag opoyevig diokog palag m Kat aktivag r €xel KOAANUEVN O€ onpeio TNG TEPLPEPELAG
TOU pia onpelakn pala m, onwe @aivetat oto oxnua. To cuoctnua pmopei va
EPLOTPEPETAL 0 0ptoVvTIOo £Mimedo YUPwW ATO KATAKOPUPO afova mou SLEPXETAL ATO TO
onueio A, mou eival avtidlapeTpiko TN onpetakng palag. H pomn adpavelag diokou

, , . . , , 1
padag m Kat aktivag r, wg mpog afova Kaesgo oTO KEVTpO Tou givat |, = Emr2 .

H pomm adpavelag tou cuotipatog 6iokog - onuelakn pada, wg mpog tov afova mou
OlEPXETAL ATO TO onpeio A eival

5m-r?
a.
2
2
8. Im-r
4
v 11m-r?
' 2

Na alttoAoynoEeTE TNV Amavinon oag.

Auon

ZwoTtn amdvtnon givat n (y).

Ma va Bpoupe tn pomn adpdvelag eVOg CUCTANATOC CWHATWY WS TPog évav dfova
TPOCHETOUE TN POt AOPAVELAC TOU KABE EMPEPOUC CWHATOG WG TTPOC AUTOV Tov Afova.

21N CUYKEKPIPEVN TEPITTWON Ba TPpooBEGoUpE TIC poTrEG adpAavelag Tou OioKOU Kal TNG
onpelakng padacg, wg mpog Tov dfova mou SLEPXETAL ATO TO onueio A.

0 diokog cUpwva Pe to Bewpnpa Steiner Ba €xel

2

1 3
I :Icm+m-r2:Em-r2+m-r2:§m-r .

AA

Apa n cuvoAIKA pot adpdvelag Tou cuctipatog Ba sivat

1,

IA:IA,A+Im,A:gm-r2+m-(2r)z:gm-r2+4m-r2:>IA:?m-r .
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Epwtnon 64. (eKtog e€eTactéag UANG)

‘Eva oTePEd cwHa PTOPEL Va TTEPLOTPEPETAL YUPW amo akAdvnto dfova. To Sidypappa
TTOU TTEPLYPAYPEL TTWG HETABAAAETAL N OTPOWYOPHIN TOU CWHATOG OE GXECN HE TO XPOVO
Qaivetal oTo MapAaKATw OXAHA. ZTO XPOVIKO dldotnua amd 0 £wg Tn XpOoVIKN oTiyun ti,
TO GUVOAIKO £pYO TWV POTIWV TTOU ACKOUVTAL OTO OTEPED CWHA £ival PnoEv.

L (Kg'm's)

Lo

H apxikn oTpooppn Tou cwiatog eivat

a. L,=-10Kg-m/s
B. L,=—20Kg-m/s
Y. L,=-5Kg-m/s

Na altloAoyAoETE TNV ATAVINGH 0ag

Auon
ZwoTn amavtnon sivat n (a).

Epooov 610 Xpoviko dtdotnpa amo 0 £wg TN XPOVIKN OTyHn t1, TO GUVOAIKO £pYO TWV
POTIWV TTOU ACKOUVTAL OTO OTEPEO GWHA eival Undév, n PETABOAN TNG KIVNTIKAG EVEPYELAG
TOU owpatog Ba eival emiong pPndev. ‘E0Tw wo KAl w N APXIKA KAl N TEAIKA YWVIAKN

TaxUTNTA TOU TIG XPOVIKEG OTIYHEG O Kal t, . ZUpgpwva pe To Oswpnpa MetaBoAng Tng
Kivntikng Evépyelag Oa givat

W=K_,-K,  =0=>K_ =K, :%I-of =%1-m02 So=t0,. (1)

H apxikn otpo@oppn tou cwpatog ivat L, =1-o, katn teAkn L=1-o=10Kg-m/s,

OTMwG aivetat amd 1o Sldypappa. ZUh@wva pe tn oxéon (1) Ba eivat
L,=-L=-10Kg-m/s.
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Epwtnon 65. (ektog e€eTactéag UANG)

H pomm adpavelag evog diokou palag M kat aktivag R wg

TPOG afova Tou SLEPXETAL Ao TO KEVTPO Padag Tou Kat givat < o Bt
KABeTo¢ oTo £MMimedO ToU Bpioketal amd tn oxéon 1=MR?/2. A g

Ou diokot A, A; TOU GXAPATOG £ival opoYeVeig, idlou Taxoug d T

Kal @tiaypévol amo to ido UAIKO. O diokog Aq €xel akTtiva R < = 7, )4
Kat o A; aktiva 2R. Av n pory adpdvelag tou diokou A wg Az

TPOG afova Tou SLEPXETAL Ao TO KEVTPO Padag Tou Kat givat
KAaBetog oto £mimedo Tou gival |y, n avtiotowxn pomn adpavelag tou diokou A; givat

a. 4|1.
B. 8l.
Y. 16l4.

Na emA£EETE TN oWOTH amdavtnon Kat va SIKAaltoAoOYNoETE TNV £mMAOYN odc.

Auon
ZwoTtn amdvtnon givat n (y).

H pommn adpavelag tou diockou palag My kat aktivag R wg mpog afova mou SiEpxeTal amo
M,R?

TO KEVTPO padag Tou Kat eival Kabetog oto emimedd tou divetral amd tn oxéon |, =

H pomm adpavelag tou dickou pdalag M; kat aktivag 2R wg mpog dSova mou SLEpXETal amo
TO KEVTPO padag tou Kat eival KABetog oto emimedd Tou divetal amd tn oxeon
2
M, (2R)

=— (1
2 > (M

Mpémel va Bpoupe t pala Mz os oxéon pe tn pala M.
0 6ykog evoc diokou aktivag R kat maxoug d divetat amd  oxéon V =d-A=d-nR?

Ot diokol A¢, A; TOU OXAPATOG E€ival OJOYEVEIG Kal OTIAYHEVOL ATTO TO {010 UALKO ETTOPEVWG
€xouv (0la TTuKvoTtnTa p.
_ Ml _ MZ 4 Ml MZ MZ

. M ,
=—Ll=_2 = —L= M, = 4M
PV Y, d-nR* d.n(2R)’ T oRETgrz TORTT

Me avtikatdotaon otn oxéon (1) maipvoups:
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4M, (2R’ _16M,R? ;

> > 1, =161,
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Epwtnon 66. (£KTog e€sTactéag UANG)

H pomn adpadvelag pog paBdou ualog m Kal PRKoug o w¢ TPogG

afova mou SLEPXETAL Ao TO KEVTPO UAlaG TG Kal elval KABEToC oTo Lo
enined6 e Sivetal and tn oxéon 1=ma?/12. i 0‘//2:
AUO opoyeveig papdol sival dptiaypévol amo to (610 UALKO Kal eivat P 4
EVWUEVEG AKAOVNTOL OTNV HLA TOUG AKPN WOTE Vo oxnpatilouv opbn &i\
ywvia. H pdféog A éxel paga m kot pnkog a. H paBsdog B €xel ndla \\\-\\

2m Ko pAKog 2a. To cloTnua Twv pARSWVY KpEUETAL OTO Lo \\\\

apBpwon mou Bpioketal og opodry. H pory adpavelag Tou
ouoTtnuatog twv dVo paBdwv wg tpoc Tov opllovTio dfova ou Q
SLEpxetal anod tnv apbpwon eivatl

a. 4ma?.
B.5ma’.
Y. 6ma?.

Na emAé€eTe TN CWOTH AMAVTNON KoL va SLKALOAOYNOETE TV eMAOYNA 0OC.

Auon
ZwoTtn amdavtnon sivat n (8).

H pomn adpdavelag Tou cuoTAPATog Twv paBowV wg TPog Tov
opllovTio afova mou dLEpxetal amo tny apbpwon O divetal amd
TN oxéon

I, =12+12 , ()

Mag divetat otL n pomn adpavelag plag pdaBdou palag m Kat
HAKOUG a w¢ TPpog dova mou SLEPXETAl amd TO KEVTPO palag
Kat eivat Kabetog oto emimedo tng divetal amod Tn oxEon
I=ma?/12. Emopévwg Ba @appécoupe To Bswpnpa
mapaAAiAwy aovwy yia va Bpoupe tn pomn adpdvelag Kade
pdaBdou wg mpog to O.

Eupeon tng pomng adpavelag tng paBdou A wg mpog 1o 0.

2 2 2

o mo mo mo
D=I_+m|=| = + y 15
0 = Tom (j 12 4 M o7

2

Eupeon tng pomng adpavelag tng paBdou B wg mpog 1o O
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Ig =1, +2mx* oémou X’ =a’+a’ =20’

Emopévwg
2m(20.)° 2
I8 =1_ +2m20? _2M2%) L mae 8 - 20mo
12
Avtikabiotwvtag otn oxéon (1) £xoupe
A 5 Mo’ 56ma’ 60ma’ | 2
lo=I;+I; = + = n 1, =5ma

12 12
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Epwtnon 67. (ektog e€eTactéag UANG)

'Evag optdovtiog 0ioKog Popei va otpégetal yupw
amo otabepd KATAKOpuo Aafova mou OlEPXETAl
amd To KEVIPO TOUu. A TO XPOVIKO dldotnua o,
Aty=t;-0 aokeital o€ autov pomn PETPOU Tt KAl TN
XPOVIKN OTLyUA ti, AQuTh Katapyeital Kal ackeitat

pla OgUTEPN POT HE AMOTEAECHA TN XPOVIKN |
otlypn t; o diokog va otapatioel. Xto OUTAavo 0 £ t2
oxnpa Ogixvetal n ywviakn taxiutnta tou OioKou

O€ OXE0N HE TO XpOVvo.

O 0i0KOG Katd TO XPOVIKO Oldctnpa Atz =ty-t1 ektéAeoe OIMAAGLO aplOPo OTPOPWY OF
OX£0N HE TIC OTPOWEG TTOU EKTEAECE KATA TO XPOVIKO Sldotnpa Ati=t4-0.

, , LT
0 AOYOG TWV PETPWY TWV POTIWV — gival

T,

2 3
a. 2 B. — . —.
3 Y-3

Na emAEEETE TN owWOTH amdvtnon Kat va SIKAaloAOYNOETE TNV £MAOYN odG.

Auon

ZwoTth amdvtnon givat n (a).
14 14 14 r (D“
2T0 XpPOVIKO Oldotnpa Aty otov TPOXO aoKeital n

POT Ty KAl AUTOC EMTAXUVETAL PEXPL VA ATIOKTAOEL
YwVIaKn taxutnta PETPOU Wo.

Wg fom-cseomsmsnas ,

Epappoloupe 10 BgPeAdON VOHO TNG HNXAVIKAG Yld A et

TN OTPOYLIKN Kivnon. fl t
At1 At2

sy

u=la, , @

2TO XPOVIKO Oldotnua At; oTov TPOXO ACKE(TAlL N POTH Tz PHE ATTOTEAECHA O TPOXOG va
emMBPaduUVOEel PEXPL va OTAPATAOCEL.

Epappdloupe to BepeAdON VOUO TNG UNXAVIKAG Yid TN OTPO@IKA Kivnon.
T, =1 "O‘yz‘ (2
2T0 XPOVIKO dlaotnpa Aty 0 Tpoxog eKTEAeEcE N1 OTPOPEC.

2T0 XPOVIKO Olaotnpa At; o Tpoxog ektéAeoe N2 GTPOYEG.
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, A A .

N2=2N; emopEvwg i:2i n A0, =2A60,
21 21

To gpBaddv oto Sldypappa w-t avriotoixei oto AB. Emopévwg

AB, =2A0, %woAtz = Z%moAtl o At, = 2At,

Ta PETPA TWV YWVIAKWY EMTAXUVOEWY OTA AVTIOTOIXA XPOVIKA dlacTApata sivat

M:& apa o :2‘0L ‘
At, At " 2

0, =22 B0 g |
AL, Ay T
Alaipwvtag Tig (1) , (2) Katd péAn maipvoupe

T |-O(1 , T
1 ¥ N 1 -2

TEXVOMYLOC WHOIAKA EKMAIAEYTIKA BOHOHMATA MANEAAAAIKON EEETAZEQN
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Epwtnon 68. (ektog e€eTactéag UANG)

O KatakdpuPog opoyevnG Oi0KOC TOU GXAHATOC £XEL Ppada m Kat
aktiva R. Kamowa otypn aokeitat o€ autov  opldoviia
EQATTOPEVIKN otabepn dUvapn pETpou F, OTwg 6To oxnpa Kat

, , , , , , K
autog apxidel va KuAdel. Av divetat n pomn adpavelag tou
diokou w¢ mpog oplldvtio afova mou OLEPXETAL ATIO TO KEVIPO -l
palag tou 1=mR?/2, n otatikr TpIBA Tou acKeital o€ autdv amd
10 £0a¢pOg
a. €xelL Popd mpog Ta de€Ld.
B. €xel opd mpog ta aplotepd.
Y. €lvat pndév.
Na emAEEETE TN cwoTH amdvtnon Kat va SIKAloAOYAOETE TNV £MAOYN odC.
Auon
ZwoTn amdvtnon sivat n (a).

, , , , , Ocm

H otatikn tpBn ackeital oTo onyeio Tou KUAivdpou Tmou — F
Bpioketal o€ emagn pe 1o £€0agog. Emopévwg mpémel va BpouUpe —
TPOG Ta ToU Telvel va KivnBel To onpeio I Tou KUAivOpou Adyw - \
NG 0pdong OAwY TwV AAAwWY OUVAPEWY EKTOC TNG OTATIKAG \ -
TPBNG, Tor. H Tor Ba £xel avtiBetn kateuBuvon amd autnyv mou : > To
teivel va kivnbei To onpeio auto. Oy, [ Ocm

To onueio I Ba amokticel dUo emMTaxUVoelS. Tnv dcm TOU KEVTPOU palag Kat tnv
YPAUHIKN, Qyp, AOYW TNG TEPLOTPOPNG. H KateuBuveon tng kivnong tou I Ba kabopiotei
amo Tn CUVICTAMEVN TOUG.

Epappoloupe to OgpeAddn VOUO TNG UNXAVIKAG Yld TN HETAPOPIKA Kivnon.

1

F
F=ma, N o= o mpog Ta Oe€ld.

Epappoloupe 1o to BgPEAON VOUO TNG UNXAVIKAG Yl TN OTPO@IKN Kivnon.

mR? , 2F
a n o, =

ZT = IaY‘*’V r'] FR = yov YOV ﬁ

H ypappIKn emMTAXuvon Twv onpeiwy TG mEPLPEPELAC sival
o =o, -R :E-R n o =§ TPOC TA aploTEPd
P Yov mR P m ’ °
Mapatnpoupe 0Tl ayp =2 dcm, Gpa to onyeio N Teivel va KivnBel mpog Ta aploTepd Kat n
otatikn tpiBn ackeital oto dioko €xel KateuBuvon Tpog ta Oeld.
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Epwtnon 69. (ektog e€eTactéag UANG)

O OaKTUALOG TOU GXAHATOG PEPEL PIKPR aUAAKa GTnV omoia

EXEL TUAIXTEL AeTITO, aBapég Kat pn €KTAto vApd. AckouUpe ~——»F
0TO aKpo A Ttou vipatog optlovtia duvapn F kat o daktuAlog
KUAieTal oto optfovtio dAmedo Xwpi¢ To vApa va YAlotpd
otnv avAaka. To £€3agog ackei 6To OAKTUALO oTaATIKA TPLBA N
oroia £xel

a. KatevBuvon mpog Ta de€1d.
B. kateUBuvon mpog ta aplotepd.
Y. HETPO (00 pE PndEv.

Na emA£EEETE TN cwoTH amdvtnon Kat va SIKAloAOYNOETE TNV EMAOYN 0Ag.

Auon

ZwoTtn amdavtnon sivat n (y).

O daktUALog eival éva eAeUBepo oTePED Kal Ba meploTpagei Ocm

yUpw amo tov afova CUPPETPIAcg Tou, vw Tautoxpova Ba _K F
petagepOei mpog ta 6e€ld. MNa va oxedIACOUE owoTd TNV ~_.
Katewbuveon tng otatiking TpBng, T, Ba Bpouue Tpog ta mou N \

Teivel va KivnOei to onpeio I' Tou dakTuAiou Tou eival oe nw

emagn pe 1o 0amedo, Aoyw NG dpdong OAWY Twv AAAWY (va: T oo

OUVAPEWY EKTOC TNG OTATIKAG TPBAG, Tor. H Tor Ba €xel
avtifetn kateuBuvon amod AUTAY ToU TEiVEL va KivnBei To onyeio auto.

To onpeio I Ba amoktcel dUO emMTAXUVOELS. TNV dcm TOU KEVTPOU palag Kat tnv
YPAUHIKN, Qyp, AOYW TNG TEPLOTPOPNG. H KateuBuvon tng Kivnong tou ' Ba kaboplotei
amo Tn CUVICTAMEVN TOUG.

Epappdloupe to BepeALON VOPO TNG HNXAVIKAG YId TN HETAPOPLKN Kivnon.

cm

. F .
XF=mo,, N o= o mpog ta 6e€Ld.

Epappoloupe 1o BgPeAION VOHO TNG HNXAVIKAG YA TN GTPOYLIKNA Kivnon.

i FR=mR’w,, f o, = F

>T= I(X.Ym yov — ﬁ

v

H ypappikn emtdxuvon twy onPEiwY TS TEPLPEPELAG Eival
F

B R R 1 _F .
a,=a, -R= Py n o,= o TPOG Ta APLOTEPA.
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Mapatnpoupe OTL Acm = Ay , Apa TO onpeio I dev Teivel va KivnOel Kat EMOPEVWG OEV
aokeital otov 0akTUALO oTatikn TpLBA.
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Epwtnon 70. (ektog e€etactéag UANG)

O KUAWvOpOG TOoU oXAHATog KUALETal 0£€100TPOPA 6To 0pl{OVTIO

ddamedo. XZtov KUALVOpo ackouvtal pa optfovtia duvapn, F, N
otabepol_PETPOU N omoia acKeital 6To KEVTPo paldag Tou Kat n XK 2

otatikn tpiBn, Ter, TOU ACKEITAL OTO onpEio A Tou KUAivopou sl

mou Bpioketal o€ emagn pe to ddmedo. H otatikn tpiBn €xel P —

@opd mpog ta 0e€ld. H opilovtia duvapn, F, éxel opa

d. TIPOG TA APLOTEPA KAl PETPO HIKPOTEPO TNG Tor.

B. mpog ta aplotepd Kal HETPO PeYaAUTEPO NG Tor .

Y. Tpog ta 0e€ld Kat PHETPO PIKPOTEPO TNG Tor.

Na emA£EETE TN cwOoTH amdvtnon Kat va SIKAloAOYNOETE TNV EMAOYN 0AG..

Auon

.. , e
2wotn amavinon givat n (B) cm
Mapatnpoupe 0Tt 0 KUAIVOPOG OTPEPETAL OTIWG Ol OEIKTEG TOU )\
poAoyloU, V(W N POVN POTIN TIOU TOU ACKEITAL Ao TNV Tor £XEL 0
avtifetn @opd. Apa, OTPOPIKA N Kivnon Tou KUAivopou givat A 4
emBpaduvopevn. “Tor

A@oU 0 KUALVOPOG KUAQEL Kal petaoptkda Ba emBpaduvetal. Emopévwg n cuviotapévn
TwV SUVAPEWY TTOU acKoUvTdal 6 autov Ba £xouv popd TPoG Ta aplotepd. Ma va cupBei
auto, 6a mpémel n optlovtia duvapn, F, va €xel popd TPOg Ta aploTEPA KAl TO PETPO TNG
va eival geyaAutepo tng Tor.
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Epwtnon 71. (ektdg e€eTactéag UANG)

Ou diokol Ay, A; Tou GXAPATOG £x0ouv PAleg Mi=4m , M;=m Kdal

aktiveg R1=2R , R;=R avtioctowxa. Ot diokol pépouv ypavalla ‘ - 2
Kal pmopouUv va oTpE@ovial Xwpig TpBEC yUpw amod :

otabepoug mapaAAnAoug a€oveg. Av divetal OtL n potmn ' 1 ‘
adpavelag evog diokou palag M kat aktivag R wg mpog afova

mou OlEpXeTal amd To KEVTPo pAalag tou Kat sival KABeTog 6To
eminedo Tou Bpioketat amod tn oxéon [=MR%/2, o Adyo¢ Twv
HETPWY TWV OTPOPOPHWY TwV OUO GiOKWY W¢ TPOG TOUG ASOVEG TTEPIOTPOYNG TOUG Eival

4m

a. 2.
B. 4.
y. 8.

Na emA£EeTe TN owOoTH amdvtnon Kat va SIKAaloAOynoeTe TNV £mMAoyn odc.

Auon
ZwoTtn amdvtnon sivat n (y).

To PETPO TNG OTPOWOPUNG Tou GioKOU WG TPOG Tov dova TEPLOTPOPNG Tou Sivetal amd
TN oxéon

_ MR?
2

L=Ilo Q)

Agou ta ypavalla twv OioKwV ‘Koupmwvouv’ petau

TOUG, Ol YPAHHIKEG TaxUTNTEG TOUG Eival {O1EG, EMOHUEVWG
o 1

v,=v, N ®2R=0,R n —==, (O
®, 2

0 AGYOG TWV HETPWYV TWV CTPOPOPHWY gival

2
MR/’ 2 ) ;
L_ 2 ® MR'e 4m(2R) o, o L _4m(2R)1 ;
L, |\/|2R22(D M,R,’0,  m-R’o, L, m-R* 2
2 2
L g
L

2
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Epwtnon 72. (ektdg e€eTactéag UANG)

‘Evag dakTtUAlog Kat €vag 6iokog idtag palag , (0lag akTivag Katépxovial KUALOPEVOL
éva mAaylo emimedo. Ot pomég adpdvelag Twy OUO CWHATWY WG TTPOG TOUG AEOVEG

1

mEpLoTPoPig Toug Givovtat amd tg oxéoeg I, . =mR* I, = EmRZ. ‘Otav ta

000 cwpata £€xouv idla ywviakn TaxUTNTd, W, , Ol OAILKEG KIVNTIKEG TOUG EVEPYELEG
ouvOEovTal PE TN OXEoN

4

a. KAomwMou = E KAL'GKOU
3

B' KAOLKIUMOU = KA{GKOU
4

Y' KAOLKTUMOU = KAiGKOU

Na emAEEETE TN owWOTH amdvtnon Kat va SIKAaltoAOYNOETE TNV £MAOYN odG.

Auon
ZwoTn amavtnon sivat n (a).

H oAlkn KIVNTIKNA EVEPYELA EVOC OWHATOC TTOU KUAJEL £ival To

>
abpolopa TNG KIVNTIKAG EVEPYELAG AOYW HETAPOPAG KAl TNG
KIVNTIKAG EVEPYELAg Adyw TTEPLOTPOPNG Kat divetal amo tn
oXx£on .
1 1 e

K=K, +K_, =§mo§+§|co§ Vo
‘Omou | givatl n pomn adpdaveldg Tou wg pog tov afova
TIEPIOTPOYPNG TOU.
Ma 1o OAKTUALO €XOUME
K = 1mui +1mR2c0§ =l mRzmg +1mR20)§ n Ky.= mRzmﬁ , @O

2 2 2 2
MNa 1o dioko €xoupe

1 11 1 11
Ko = > mu’ +==mR’w’ = MR’ +§E mMR’e? 1 K, . = %mRzooi , (2)

Alaipwvtag Katd péAn maipvoups
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Epwtnon 73. (eKtog e€eTactéag UANG)

‘Evag daktuAlog kat évag diokog idag palag , idag
aKtivag gBavouyv KuAlopevol otn Bdaon evog mAAylou .

emmédoU PE TNV (Ola ywVviakh taxUTnta w, KAt To - o~
) , ’ ) 7 — g5

avépxovtal KuAldpevol. H pory adpdvelag tou ( ///

OaKTUAIOU WG TPOg ToV dfova MEPLOTPOPNG Tou ival / 9

OUmAdola amo TNV avtiotolxn tou OloKou.
Ta péylota uyn ota omoia Odavouv ta dUo cwHata cuvOEOVTal HE TN OXEoN

a. hmax (Aaktuhiou) > hmax (Aiokou)
B. hmax (AakTuAiou) < Rmax (Aiokou)

Y. hmax (AaktuAiou) = hmax (Alokou)

Na emA£EETE TN oWOTH amdavtnon Kat va SIKAaltoAoOyNoETE TNV £mMAOYN odg.

Auon
ZwoTtn amavtnon sivat n (a)

E@appoloupe tnv dlatipnon tng
HNXAVIKAG EVEPYELAG YId £vVA KUAIOHEVO @) A
owpa amo tn Bdaon tou emmédou (B€on ‘
A), OTIOU TO CWHA £XEL KIVNTIKNA EVEPYELQ ‘/, 1
péxpL Tn B€on (M), dmou otapatd —X l
OTlyHlaia HETATPEMOVTAG TNV KIVNTIKA TOU -
EVEPYELQ GE SUVANIKN. A"

.1
Ew=Epn 1 Emui

+%I0)2 =mgh.. , @
"Exoupe KUMON, EMOpPEVWG ©, :% , (2)

AvtikaBlotwvtag tn (2) otnv (1) maipvoupe

02 1+L
1, 1,0 , 2( I j , ° mR?
—mv; +—1=%=mgh v, | M+— |=2mgh hyp=——7"7"=
2 0 2 R2 g max n 0 RZ g max n

Emeldn n pomn adpdavelag tou SAKTUAIOU w¢ TTPog ToV dEova TEPIOTPOPNIS ToU Eivat
OUTAdoLd aTmo TNV avtioTolxn Tou 6ioKoU CUH@WVA HE TNV TIApATTAV®W OXECN
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hmax (Aaktuhiou) > hmax (Aiokou) .
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Epwtnon 74. (ektog e€eTactéag UANG)

‘Evag dakTUALOG Kal £€vag OJoYEVAG OIOKOG TTEPLOTPEPOVTAL YUPW ATO oTabepoug
agoveg mou OlEpxovtal amd To KEVIPO TOUG Kal gival kabetol oto emimedo toug. O
O0aKTUALOG Kal 0 0ioKog €xouv Tnv i0la otpogopun. H pomi adpdavelag tou dakTuAiou
wW¢ MPOG ToV afova MEPLOTPOPNG Tou gival dtmAdola amd autrv tou diockou. Ot
KIVNTIKEG EVEPYELEG TWYV OUO CWHATWY cuvOEovTal PE TN oXEon

a. KAQK‘:UMOU = KAiGKou
B * KAcmeMou < KAiGKou
Y' KAOLK‘I:L)MOU > KAio‘KOU

Na emAEEETE TN cWOTH amavtnon Kat va SIKAloAOYNOETE TNV EMAOYN odG.

Auon
ZwoTn amdavtnon sivat n (8)

H KivnTiknA evépyela Aoyw mePLoTpong divetal amo tn oxEon

1., 1P L2
o == N
2 1 2l

L2
f o . — AAKT
MNa 1o 6aktuAo exoupe: K, r = —"—

2 I AAKT

L2
{ ~ . — AIYK
MNa to dioko exoupe: K, =—"=

2 I AIZK

loxUer L,y =L =L. Adipwviag katd péAn £Xoupe

2
L
KAAKT _ 2 I AAKT __ IAIZK _ l A a K < K
K - L2 - I - P AokTtoAiOL Aickov
AIZK AAKT

21

AIZK
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Epwtnon 75. (ektdg e€eTactéag UANG)

H opoyevig paBdoog Tou oxApatog €xel PNKog L kat pmopei

M,L

va MEPLOTPEPETAL YUpw amod optlovtio dova mou ®
Olépxetatl amd to dkpo tng 0. Aivovtal n emrTdxuvon
Baputntag g otnv mMePLOXn Kat n pomn adpdavelag tng paBdoou
w¢ TPOog Tov GEova mou Siépxetatl amod to akpo O, lo=ML%/3.
A@nvoupe tn paBdo va kivnbei amo tnv oplldvtia BEon.
‘Otav yivel Katakopu@n, n ywviakn tng taxiutnta w 6a
EXEL METPO

12 6 3
. =9 B. o Y. 29 .

L L L
Na emMAEEETE TN CWOTH ATAVINON Kal va OIKALOAOYNCETE TNV EMAOYN 0aG.

Auon
ZwoTtn amdvtnon givat n (y)

, . . Upsp=0 O M,L
Eqpappdloupe T SlatApnong TG HNXavIKAg i ® . (A)
EVEPYELAG Yla Tt pdBSo amd Tn OTLyMn Tou N
paBoog agrvetal eAeUBepn otnv optlovtia L/2
B¢on ( A) péxpt t Bon (), omou autn |
YiVETal Katakopuen. 1

. L 1 .
E(A) :E(F) n O:_MgE+EIO®2 n
, (I)
L 1ML
2 2 3 L
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Epwtnon 76. (ektog e€eTactéag UANG)

‘Evag dakTUALOG Kal £€vag OJoYEVAG OIOKOG TTEPLOTPEPOVTAL YUPW ATO oTabepoug
agoveg mou OlEpxovtal amd To KEVIPO TOUG Kal gival kabetol oto emimedo toug. O
OaKTUALOG Kal 0 0ioKOG £Xouv TNV i0la oTpo@opun. Tn Xpovikin otiypn t=0 ackeital
Tautoxpova Kal ota dUo oteped n i0la otabepr pomn YE ATOTEAECHUA PETA ATO
KAmola xpovikd dlactipata va otapatioouv. Ta U0 xpovikda dlacthpata
ouvOE£ovTal PE TN OXEON

a. AtAaKTUMou = At Alckov
B' AtAcmeMou > AtAicsKou
Y' AtAouc‘rUMou < AtAichou

Na emA£EETE TN owWOTH amdavtnon Kat va OIKAaltoAoOYNoETE TNV £mMAOYN odc.

Auon
ZwoTtn amavtnon sivat n (a)

Z0ppwva Pe 1o 2° vopo tou Neltwva, n poTr TToU AoKE(Tal 6T oTEPED LooUTal HE TO
pUBUO PETABOANG TNG OTPOYPOPHNG TOU.

AL
T=—
At

Epooov ta 6Uo oteped £xouv TNV i01a otpo@oppn (Lapx=L) Kat HETA amd Xpoviko
dlaotnpa At otapatouv (Lex=0), 6a €xouv Tnv idla petaBoAn otn otpoopun Toug (AL=0-
L). H poi T mou aockeital o€ autd eivat emBpaduvouca Kal cUH@wWVA HE TNV
EKPWVNON £XEL TO (010 PETPO, EMOHEVWG

AL|
At=—— , apa At =At

AoKTOAIOL Aickov
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Epwtnon 77. (ektog e€eTactéag UANG)

H opoyevig paBdog pnkoug L kat palag M tou oxnpatog ,

HTTOPEL Va OTPEPETAlL XWPIG TPIBEG 0€ KAatakOpuo emimedo AT

YUpw amo opilovtio afova mou SiEpxeTal amod to AKpo g o

A. AokoUpe oTo AAAO NG akpo B duvapn pétpou F=Mg/4 n

omola gival cuvéxela KAbetn otn paBdo Kat tnv avaykadlel

va otpagei katd 90° . O pubuog PeTaBoARg TG

OTPOWYOPHNG TNG PABAOU WG TTPOG TOV Afova TEPLOTPOPNG /
NG €ivat undevikdg otav n ywvia 0 eivat

a. 30°.
B. 60°.
Y. 90°.

Na emA£EEETE TN oWOTH amavtnon Kat va OIKAaltoAOYNoETE TNV £MAOYN odc.

Auon

ZwoTth amdvtnon givat n (a).

O pubpog petaBoAng TNG OTPOYOPHNG TNG PABdOU WG
mpog Ttov optlovtio afova mou OlEpxetal amd 1o A
tooUtal PE TN OUVICTAMEVN TWV POTIWV WC TPOG TOV

aova autov. Emopévwg otav o pubudg petaBoAng tng
OTPOYOPHNG TNG paBdou ival PNOEVIKOG LOXUEL:

L
21 =0 =>F-L-Mgx=0 = F-L—MgEmlS:O =

B Mg=nps=0 = %:nug = §=30°
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Epwtnon 78. (ektog e€eTactéag UANG)

To o@aipidlo Tou oXNPATOg apnvetal otn B<on (A) O(A)

€VOG KAUTTUAOU 00nyouU TToU ATTEXEL Katakopuga 4 \

h=2R amo to opildvtio damnedo. To opaipidio

APXIKA KATEPXETAL KUAIOPEVO, OTN CUVEXELQ \

aVEPXETAL KUALOHEVO Kal EYKATAAEITEL TOV 00NYO )
otn B¢on ('), mou Bpioketal o LYog R amd to ZRI i Ny
opllovtio 6amedo. To oaipidlo KvoUpEVo ‘
KATakopu@a @tavel os péytoto Uyog h1 amo to . y R
opllovtio 6amedo. Av yvwpiloupe otL oTn OLApKEL .
NG KUAIoNG N Korp Kat Kyer cUVOEOVTAL PE TNV OXEON v
K

op

K

HET

2 ., . —
= = TOTE TO VYOG hy gival ico pe

T R

Auon
ZwoTtn amdvtnon givat n (8). (A)

To opaipidlo apnvetal eAsUBepo amod tn Béon (A) 4 | v,=0 6 (A)
KAl KUAA oTnv em@Avela eKTeAwvtag oUvOetn "
Kivnon pe amotéAsopa otav elyel amo tn B€on
(F) va €xel PETA@OPIKA KAl ywviakn taxutntd. \
And tn Béon (M) péxpl To péyloTo UYog (B€on (A) ZR‘ @ ()
aokeital oe autd povo To BApog tou mou Ogv \ UIT -

A

TTPOKAAEL poTN, HE AMOTEAEOHA N YWVIAKA TOU ‘

TaxUtnta va mapapével otadepn. R

H diatiipnon Tng UNXavikng eVEPYELAG HETASU TwY ‘

Béocwv A kat I divet: v v
2

U,=U +K .+ K,y > MI2R=mgR+K + EK”‘"(” =

> 2
K,,gr(r)=7ng Kal Kmp(r)=7ng

H diatnpnon tng pnxavikng evépyelag Petafl twy B€cewv I kat A divet:
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2
U, +K oy T Kooy = mgh, +K ) = mgR + Eng =mgh, =
12
==R
hl 7

101



|TYE ‘.E VOTIIOUTO

-mosmrory| 83| 1EXVONOY L WHOIAKA EKMAIAEYTIKA BOHOHMATA MANEAAAAIKON EEETAZEQN
~Juncroviotwy & exboacwv

OEMA T
Aoknon 1.
To owaipidlo tou oxnuatog €xel pala <U]\ :
m=1kg kat ekteAel OpaAR KUKAIKN /“

Kivnon aktivag R, =0,5m pe ywviakn
Taxutnta pétpou o, =2rad/s mavw ot

Agio opildvtio emimedo ToOU €XEL OTO
péco tou omj. To o@aipidlo eival
Ocpévo o€ ATTO aBapég Kal Un eKTAto W
viga TO omoio Tmepva amd TNV IF'Q

KATakopu®@n omf Kal KataAfyel oto '

XEpL TOU Telpapatiotn. To vApa PTmopel va oAwobaivel oTa TOXWHATA TNG OMAG XWPIg
TpBEC. O melpapatiotng KateBAaldel KATAKOPU@A TO XEPL TOU TPOCYEPOVIAG OTO

%

opaipidlo evepyela 7,5, omoTE N AKTiva TEPIOTPOPNG Tou opaipidiou pewwvetal o R, .

Na umoAoyioete:

d. TO HETPO TNG KEVIPOHOAOU OUVAUNG TIOU AOKEL TO XEPL PEOW TOU VAMATOG OTO
o@aipidlo, KABWG autd MEPLOTPEPETAL HE YWVIAKN TAXUTNTA PETPOU W1.

B. TO PETPO TNG OTPOYOPHNG TOU catpildiou.
Y. TN YPAPHIKA TaxUTnTa MEPIOTPOPNG Tou ogpaipidiou otny aktiva R, .

0. TNV KATAKOPU®PN PETATOMION TOU XEPLOU TOU TELPAMATIOTH.

Auon

Ri = m
W A
I\f,»,_c ) Ax
\d <
F, Ny
F,
\ 4

a. To PETPO TNG KEVTPOHOAOU dUvapung sivat:
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mv;

T, = =mo.R, = T, =1kg-(21/s)*-0,5m = T, =2N

1
B. To PYETPO TNG OTPOPOPUNG diveTal amd tn oxéon

L, =muR, =mo,R} =L, =1lkg-(21/s)-(0,5m)’> =L, =0,5kgm?*/s

Y. H evépyela mou mpocépepe 0 MEIPAPATIOTAG, KaBwg katéBade To VA HE TO XEPL TOU,
tooutal Pe TN HETABOAN TNG KIVNTIKAG EVEPYELAG TOU o@atpldiou.

1 1
Eml)g—zml)lz :WF = v, :\/

- v, =4—

mvs +2W,  [lkg-(Im/s)®+2-7,5] - m
1kg S

0. ‘Otav o TMEPAPATIOTAG HEWWVEL TNV AKTiVA TNG KUKAIKNG TPOXIAG, O OpEag Tng
OUvapng Tou ackei oto o@atpiolo diEpxetal amd tov dfova mMePLOTPOPNG TOU, OTTOTE OTO
o@aipidlo 0gv aoKeital eEWTEPIKA POTN HE ATOTEAECHA N OTPOYOPHN Tou va dlatnpeitat
otabepn.

Emopévwg L, =L, =0,5kgm/s’.

L, 0,5kgm?/s

L,=my,R, = R, = =
? 2 ? mv, lkg-4m/s

= R,=0,125m

Apa to vipa kateBnke katd Ax =R, -R, =0,5m—-0,125m n Ax =0,375m

103



|| | E ] IVOTIIOUTO

-mosmrory| 83| 1EXVONOY L WHOIAKA EKMAIAEYTIKA BOHOHMATA MANEAAAAIKON EEETAZEQN
~Juncroviotwy & exboacwv

Aoknon 2.

Mwa opoyevig okdaAa AB Bdapoug w=50N (copporei
otnpldpevn o€ Acio KATakOpupo Toixo, OMwWC o6TOo 4
oxnua. To mavw dakpo, A, améxel h=1,6m amd TO |eioc
0amedo Kal To KATw akpo, B, améxel s=1,2m amd tov Foixo
T0ix0. O ouVTEAEOTNG OTATIKAG TPIBAG METAEU OKAAAG h
kat damedou givat pe=0,5. Na umoAoyioete:

a) tn OUvapn Tou daoKeitat oto akpo A amd Ttov
KATAakopuPo Toixo. v

B) Tn otatikn TPBA MoOU avamtucostal PETAlU oKAAAg

Kat damédou.
Y) TO HETPO TNG OUVAUNG TTOU AcKel To dAmedo oTn OKAAd.

4) tn ywvia ¢ ywa tnv omoia n okaAa POALG TTou looppoTiel Kat 0gv oAlcBaivel.

Aivetal f18,25=4,272.

Auon

a) Ztnv ogoyevi paBdo, £€0tw PRKoug L, ackouvtatl ot

£€AG SUVAELS o = AW
y| )
e 10 BAPOG TNG W, OTO KEVTIPO TNG KATAKOPUPO HE iﬁ;gq .* =)
(popA TTPOG TA KATW .
e notatkn tpBn T oto dkpo B, opildvtia pe popd \ "
TTPOG Ta ApLloTEPd \I
v P TR B

e N Katakopuen Ouvapn otnptEng N amod to £6agog et
oTO AKpo B pe popd mpog Ta mavw.
e n opwovtia ouvaun emapng F, oto akpo A pe

@opd mpog ta Oe€ld.
H pdBdog 1ooppomei, apa Ba 1oxUouv ol OXECELG
TR=0=F-T=0= F=T,()

>F=0= N-w=0 = N=w=50N, (2)
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%N:l&?SN

N|»

21, =0 - W2-F.h=0= F= = F

2

:‘5

B) Ao tn oxéon (1) maipvoupe T=18,75N

Y) To damedo aokei otn okAAa tn ocuvictapévn duvapn twv T kat N,

2
Far =77 +N? :J(lgon +(50N)" =

Foox =12,5,/18, 25N = Fs,x =53,4N

0) H opakn (péylotn otatiki) tpBR divetat amo
oXxeon

Agiog
T=T, = T'=u-N=0,5-50N = T'=25N Toix0¢

2TNV OpLlaKNA Katdaotaon loopportriag ivat

ZT(B) =0 > W%GUV(p,—T'L-’r“,l(p':O = v

L
W5 w _ 50N

OO =g = E99 T o1 T 2.25N

—1= ¢ =45°
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Aoknon 3.
‘Evag diokog aktivag R=0,1m, mou éxel KOANUEVO oTnv w(‘r‘ad/ 5)
TEPLPEPELA TOU €vA HIKPO KOUHATL otokou palag m=10g, 8

TIEPIOTPEPETAL YUPW amd akAdvnto afova, mou OlEpxeTal

amod TO KEVIPO TOU Kal gival Kabetog oto dioko. H ypagikn 4

Tapdotacn TG YWVIAKAG Taxutntag tou 6ioKou wg TPog To

Xpovo, divetal oto dumAavo Sldypappd.

0 2 4 t(s)

Na umoAoyioete:

a) TNV aAyeBpIKN TIUA TNG YWVIAKAG EMTAXUVONG TOU G{OKOU TIG XPOVIKEG OTIYHEG ti=1,5s

Kat t2=2,5s.

B) Tov aplBUd TWV TEPIOTPOPWY TIOU EKTEAECE O OIOKOG ATO TN XPOVIKN OTyHR ti=1s

HEXPL TN XPOVIKN OTLYHN t4=3s.

Y) TO UAKOG TNG TPOXIAG ToU €XEL OlaYPAWEL O OTOKOG OTO XPOVIKO dldctnua amo ti=1s

HEXPL t4=3s.

0) TO PETPO TNG OTPOWYOPHNG TOU OTOKOU WG TPOG TOV Afova MEPLOTPOYPNG TOU GIOKOU TN

XPOVIKN OTlyHn t4=3s.

Auon

. . , , , , A®
a) H ywviakn emrtaxuvon tou 6loKoU OIVETAL AT Tn OXEON a, :A_ .
t

'ETOL, TN XpOoVIKN oTtypn t1=1,5s Kal cUVOAIKA ota mpwTta dUo GEUTEPOAETTA TNG Kivnong,
Tou givat opaAd emBpaduvopevn OTPOWIKN Kivnon, N YWVIAKA EMTAXUVON Tou OioKOoU

givat

jad g
Am S S rad
== —:>(X'V1:_2_2

(X =
AL v 2s S

Tn xpovikn ottypn t1=2,5s Kat cuvVoAIKd ota emopeva OUo OeUTEPOAETTA TNG Kivnong, N

Kivnon ival opaAn oTpo@IKn KAl N YwVIaKA £MTAxuvon tou 6iokou eival PnoEv.

r r

jred _ red

o :&:a :gja :0@
YA v 4s—2s v s?

B) Tn xpovikn otiyun tz=1s n ywviakn taxutnta tou diokou sival
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o =0, +to,t =8—+2—F | Is=> e, =6—

rad ( radj rad
S S S

Tn CUVOALKN YWVLAKN HETATOTION Tou diokou Ba tnv umoAoyicoups pe dUO TPOTIOUG.
A" tpdmog
Oa umoAoyicoUlE TPWTA TN YWVIAKA HETATomion Tou diokou, ABs, 0TO XpOVIKO OldoTtnua

amo tz=1s pExpL t=2s.

A6, = (olAt+%ocy1At2 - 6@-15%-(—2@)-(15)2 — AB, = 5rad
S S

Oa UTTOAOYIOOUHE OTN GUVEXELA TN YWVIAKNA HETATOTION TOU OioKou, AB; GTO XPOVIKO

oldotnua amo t=2s PExpt t4=3s.

A0, —o-At=4"29 15 A0, = 4rad
S

H cuvoAlkn ywviakn petatdmon tou diokou gival

AB,, = A6, + A0, = 5rad + 4rad = 9rad

B’ tpdmog
Tn ywviakn petatomon tou Oiokou, ABx, Oa tnv w (rad/s)
umoAoyicoupe amd To ePBadod Tou MePLKAgiETal oTN 4
. . , . 8
YPAQIKA Tapdotacn Ttou Olaypdupatog  YWVIAKAG
. . . . 6
Taxutntag - Xpovou, Tov Aafova Tou XpPOVOU Kal TIG
XPOVIKEC OTIYHEG t3=1s Kal t4=3s. 4
1 ,rad rad ‘ >
Ael:euB.rpomsC.:E-(6—+4—)-153A91:5I’ad 0 1 2 3 4 tfs)
S S
rad

AB, =euP.opboy. =1s-4—= AB, =4rad
S

H cuvoAlkn ywviakn petatdmon tou diokou eival
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AB,, = A6, + A0, = 5rad + 4rad = 9rad

O oUVOALKOG aplBUOG TwY TEPLOTPOPWY TOU OiOKOU gival

A6, 9rad

N = =
21 2%

4,5 .
= N =——0Tpopeg
T
Y) To pNKOG NG TPOXIAG ToU €XEL SlAYPAYEL O OTOKOG GTO XPOVIKO Oldotnua amo ti=1s
HEXPL t4=3s OiveTal amo tn oxéon
Ag=A6,, -R=9rad-0,Im=0,9m

0) To HETPO TNG OTPOWYOPHNAG TOU GTOKOU WG TPOG TOV Afova TEPLOTPOYPNG ToU GIOKOU TN

XPOVIKNA oTyHn t4=3s divetal amo tn oxéon

2
L =muR =m(oR)R = moR? =0,01kg-4%-(0,1m)2 :4-10-"k‘9’TIm
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Aoknon 4.

‘Evag diokog aktivag R=0,1m, mou €xel KOAANUEVO OTNV TEPLPEPEId TOU €va HIKPO
KOMHATL otoKou, palag m=10 g, pmopel va meploTpEpetal yupw amd akAovnto dfova,
Tou OLEPXETAL ATTO TO KEVTPO TOU Kal gival KaBetog oto dioko. H péylotn eAKTIKA dUvapn
peTall tou Oiokou Kal Ttou otokou eival 6,4N. Apxikd o Oiokog eival akivntog. Tn
XPOVIKN oTlydn to=0s aokeital oto dioko KATtAAANAn dUvapn, Pe amotéAecpa o 0ioKog va

AMOKTAGEL 6TABEP YWVIAKH EMTAXUVON PETPOU dye=8rad/s?. Na umoAoyioeTs:

a) To PETPO TNG PETABOANG TNG YWVIAKNAG TAxUTNTAG Tou GiOKOU aTmd TN XPOVIKNA OTyHn

t1=2s JEXPL TN XPOVIKN OTLyHN t=6s.

B) TN YWVIAKA TaxXUTNTa TOU TPETEL VA ATTOKTNOEL 0 0i0KOG Yld VA ATTOCTIACTEL 0 OTOKOG,

amo tnv mepLPEPELa Tou OioKou.
Y) TN OTPOQOPHN TOU GTOKOU, TN OTLYHN TTOU amooTdtal.

0) To PAKOG TNG TPOXIAG ToU SLEYPAYE O OTOKOG PEXPL VA ATIOCTIACTEL.

Auon
a) H ywviakn taxutnta tou 3iokou Tig GU0 XPOVIKEG OTIYHEG SiveTal amod tn oxEon

rad rad
=, b, =8—-25=16—
W yov -1 S2 s
0, =0t =8@-6s=48%
S

To pETPO TNG PETABOANG TNG YWVIAKNG TaxUTNTAG dAmO TN XPOVIKN OTYHA t1=2s PEXPL TN

XPOVIKN oTyHn t2=6s eival

rad rad rad
|Aco| =0,—0, =48—-16—=32—

S S S
B) O otokog Ba amoomactei amd tov 6ioko Otav n AMAITOUHEVN KEVIPOUOAOG SUvapn yia
va KAvel KUKAIKA Kivnon Eemepdocel tnv €AKTIKR OUvapn diokou - otokou. H ywviakn

TaxUTnTa mou TPETEL VA ATTOKTACEL 0 0i0KOG KAl KATA GUVETELA KAl O GTOKOG £ival
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R
F = = =mc02R:>co:\/FK \/ 6,4N 80@

mR 0,0lkg-0,Im s

Y) H otpogopun tou otokou, Tn OTLyUn Tou amoomdatat and tov dioko, divetal amo tn
oX£on

rad

2
L=muR =m(oR)R = moR’ =0,01kg-80=-(0,1m)° = L =8-10° kgm

S

6) H améomaocn tou otékou Ba yivel Tn Xpoviki oTiyun t yia tnv omoia 1oxUeL:

rad
© 80—
o=o,t=>t=—=—3-=1=10s
o rad
yov 8——
SZ

H ywviakn PeTatomon Tou 0ioKoU PEXPL va ATTOCTIACTEL 0 OTOKOG gival

AO=Za,, 7 :%-8@ (10s)° = A® = 400rad

SZ

To PAKOG TNG TPOXIAG TOU £XEL OlAypPAWEL O OTOKOG OTO (010 Xpoviko Oidotnua divetal

amo tn oxeon

As =AB0-R =400rad-0,1m =40m
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Aoknon 5.

H OuAn tpoxaAia tou oXAPAtog PMopEl va oTpEeTal yUpw amo
otabepd dfova mou cupmimTel pe tov Aafova ouppetpiag tng. H
TpoxaAia é€xel aktiveg, Ri=10cm, R;=20cm Kkal eival apxikd
akivntn. Méow KataAAnAwv aBapwv vnudtwv ackouvial otnv
TpoxaAia ot duvapelg Fi=60N kat F2=40N, avtiotoixa, pe onpeia

EPAPHPOYNG Kal KateuBuvoelg, omwg Otcixvovial oto oxnua. H

TpoXaAid AmOKTA YWVIAKR EMTAXUVON i(on MPE Ayew=2rad/s’. Na

UTTOAOYIOETE:

a) TN GUVOALKN POTIN TToU OEXETAL N TPOXaAid.
B) ™ YwVvIaKn TaxUtnTd TNG TPOXAAIAG TN XPOVIKA OTIyun t=4s.

Y) TO HAKOG TOU VAHATOG TOU €XEl TUAIXTEL N EETUAIXTEL o KABE TpoxaAia, Tn XPOVIKA

OTlyHn t=4s.

6) Tn ywvia mou OlEypaye n TpoxaAia amd Tn XPOVIKN OTlyHn ti=2s PEXPL TN XPOVIKA

OTLYHN t=4s.

Auon
a) H ouvoAiki potij mou d€xetat n TpoxaAia givat

St=1, +1, =FR,~FR, = Zt=60N-0,Im~-40N-0,2m = Tt =-2Nm

To apvnTtiko mpdonpo SNAWVEL OTL N Yopd TNG CUVOAIKNG POTIAG €ival 0la Pe autiv Tng

potNG TNG dUvaung F2, GnAadn €xel @opd amd Tov avayvwotn mPog tn oeAida.

B) H ywviakn taxiutnta tng TpoxaAiag tn Xpovikn otiyun t=4s divetal amd tn oxéon

mzaymvt:2@-4s:8@
S S

Y) H ywvia mou 6a diaypayel n tpoxalia PEXpL TN XPOVIKNA OTLyHn t=4s gival
1 _rad
0="a, t?=2-2—(4s) =6 =16rad

2 S
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H tpoxalia 6a meplotpagei Katd tn @opd Kivnong Twv OEIKTWY Tou poAoylou. Apd To
okolvi mou aokeli tn OUvaun Fi TUAlyetat kat to okolwvi mou aockel tn Ouvaun F
EeTuAiyetat.

To vApa mou ackei tn duvapn Fqéxel TUAIXTEL Katd
S,=6-R,=16rad-0,Im=1,6m
To vApa mou ackei tn duvapn F; éxel EeTUAixTel Katd

S,=6-R, =16rad-0,2m =3,2m

0) H ywvia mou Oléypaye n tpoxaAia amd tn XPOVIKA OTydn ti=2s PEXPL TN XPOVIKN
oTlyHn t2=4s looutal pe tn dlagopd

1 1 1 _rad 2 1 ,rad 2
A9:92—91=anwvt22—5aymvtlz=E~28—2-(4S) —525—2(23) = A0=12rad
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Aoknon 6.

‘Eva modnAato Ttou omoiou ot tpoxoi éxouv aktiva R=0,2m, Kiveital otnv Kateubuvon
amo to voto Tpog to Boppd pe taxutnta 6m/s. O modnAdtng pevapel Kal To cUcTnUa
otapatd peta amo 3s. Ze 0An tn OldpKela TG opaAd emBpaduvopevNG Kivnong ot Tpoxoi

KUAlovtat.

a) Na Bpeite mwg peTaBAAAETAL N YWVIAKA TaxUTNTA TWV TPOXWY GE CUVAPTNON HE TOV

XPOVO Kal vd Tn oXeOIACETE OE ApLOPNPEVOUG AEOVEC.

B) Na oxedldoete €vav TPoxO HE To eMimMed0 Tou KABeTo oto e£mimedo TG ceAidAg Kal
TTAVW TOU VA OXEOLACETE TO OLAVUCHA TNG YWVIAKNG EMTAXUVONG, KaBwg Katl To Sldvucpa

NG APXIKAG YWVIAKAG TaxUuTnTag.

Y) Na ypdyete tn oxéon Tou OUVOEEL TO METPO TNG OTPOWYOPHNG €VOG HIKPOU
avakAaotikoU palag 10g, mou €ival OTEPEWHEVO OTNV TIEPLPEPELd  EVOG TPOXOU TOU, OF

ouvApTNoN HE TOV XPOVO KAl VA TN OXEOIACETE GE APLOPNHEVOUG AEOVEG.

0) Na Bpeite tov aplBpd TWV TEPIOTPOPWY TOU £KAVE TO AVAKAQOCTIKO MHEXPL va

otapatnoel To modnAdro.

Auon

a) H taxutnta tou Kévipou pdalag tou modnAdtou ival ion pe TNV TaxutnTd TOU KEVIPOU

palag kabe tpoxou. Emeldn kaBe tpoxdg KUAdel xwpig va oAwcBaivel, n taxutnta Ttou

KEVIPOU paldag Tou OUVOEETAL PE TN YWVIAKN TaxUTNTd PE TN oxéon v, = ®R.

Ma tn xpovikn otiypn t=0 n mponyoupevn oxéon OIVEL TNV APXIKNA YWVIAKN TaxUTNTd Twv

TPOXWV
m
6
L rad
VUemo = OR = 0y = —2% = —S_ = @ =30—
R 02 S

H ywviakn taxitnta Ttwv TPOoXwV, Tou eKTEAOUV opaAd emBpaduvopevn kivnon, o€

ouvdaptnon e Tov Xpovo Givetal amod tn oxéon
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030"

O—0, s rad

o=, ta, t=>0, = = =>a,,, =-10—
t 3s S
Apa, n ywviakn Ttaxutnta Twv TPOXwV HETABAAAETal o€ w (rad/s)
ouvApTNoN HE TOV XpPOVO CUU@PWVA HE TN OXEoN 4
30

rad rad
o=0,+a,t=>0=30—-10—4t= 0=30-10t (Sl)

S S
Kat 0gixvetal oto SumAavo Siaypappa.

0 3 t(s)
B) Ta dwavuopa TNG YWVIAKNAG
EMTAXUVONG, KaBw¢ Kal tng W
. . . v
YWVIAKNG  TAxXutntag  €Vog @gi) e ® _|_%vov
TpOXOU deixvovtal oto Oy
OmAavo oxnpa. Adyw TtNng
emBpaduvopevng Kivnong
givat avtippoma. E@doov 1o modnAato Kiveital otnv Kateubuvon amd 1o vOTo TPog To
Boppd, n ywviakn TaxUutnta Twv TPOXwV £Xel KatelBuvon mpog tn OUcN Kat N ywviakn
EMTAXUVON €XEL KATteUBUVON TTPOG TNV avatoAn.
Y) To HETPO TNG OTPOWYOPHNG TOU AVAKAACTIKOU WG TPOG C(kems)
ToV dfova mePLoTPOPNG TOU TpoxoU SiVETAlL Ao TN OXEoN A
L =muR =m(eR)R =moR? =m(w, +a,,t)R* = 1210
rad rad
L =0,01kg -(30——10—2tj-(0,2m)2 =
S S
L=4-10"(30-10t) (S.l.) >
( ) 0 3 t(s)

H otpowoppnl 6e cuvaptnon HE ToV XpOvo OsiXveTal oTo

OumAavo dlaypappa.

0) H ywvia mou dlaypdpel pia emBATIKN akTiva Tou TpoxoU HEXPL va CTAUATACEL £ival

0= m0t+%aywvt2 - 30@-35—%-10@-(35)2 — 0=45rad
S S
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O aplBudg TwV MEPLOTPOPWY £VOC TPOXOU KAl KATA CUVETIELD KAl TOU AVAKAQOTIKOU £ival

0 45rad 22,5
2n 2n

GTPOPES
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Aoknon 7.

O opldvtiog GioKOG TOU OXNUATOG OTPEWPETAL XWPIg TPIBEG, o

YUpw amd otabepd KATAKOPUPO Afova TOU GUMTITITEL HE "‘ 1T "
Tov afova OCUPMETPIAg Tou, HE APXIKN YwVIakn taxutnta
HETPOU wo=10rad/s. Tn xpoviki otiyyn t=0s ackouvtal 6To

Oioko OUO0 KataAAnAeg duvapelg Fr kat F, , omwg dgixvetat

OTO OXNpa, e ouvémela o OIOKOG va damoktd otabepn
YWVIAKA EMTAXUVON KAl TN XPOVIKA oTlypn t1=5s, mMou 1o PETPO TNG YWVIAKAG TaxUutntag
Tou Oiokou eivat w=30rad/s, n Fi katapyeital. Ztn ouvéxela o OiOKOG eKTEAEl opaAd

emBpaduvOopevn Kivnon Kat Tn Xpovikn otiypn t;=20s, otapatd va otpégetal.

a) Na Bpeite Ta PETPA TWV YWVIAKWY EMTAXUVOEWV TOU OiOKOU amd Tn XPOVIKA

ottyuny t=0s péxpt tn ottypn t2=20s, mou Ba ctapatioeL.

B) Na oxedlaoete 10 SIAYPAUHA TNG YWVIAKAG TaxUtntag Tou 0i0KOU GE cuvdaptnon HE To

XpOVO amod TN XPOVIKA oTiyun t=0s péxpt tn otiyun t:=20s, o€ aplOunpévoug Agoveg.

Y) Na umoAoyicete Tov aplBud Twv TEPLOTPOPWY Tou OIOKOU amd Tn XPOVIKA

ottypn t=0s péxptl Tn ottypn t;=20s.

6) Na umoAoyicete TO PETPO TNG MEONG YWVIAKAG TAXUTNTAG TOU OiOKOU, HEXPL TN

otyun t=20s .

Alon

a) Xta mpwta TEVTIE OUTEPOAEMTA TNG Kivnong, mou eival OPaAd EMITAXUVOMEVN
OTPOWIKN Kivnon, n ywviakn emrtdxuvon tou diokou eivat

rad rad

30— -10—
Ao o~y 3 s S _4rad
MTa T W sy T

A0 TN XpOVIKA OTIydn t1=5s péxpt TN otypn t;=20s, n kKivnon e€ivat opaAd

EMBPAOUVOUEVN OTPOPIKNA KAl N YwVIaKn emtdxuvon tou 6ioKou gival

rad rad

0—-30—
o Ldo s s . __prnd
At v2 20s —5s v2 s’
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Apa o] =25

WHOIAKA EKMAIAEYTIKA BOHOHMATA MANEAAAAIKON EEETAZEQN

B) To Oldypappa TG YWVIAKAG Taxutntag tou 6i0KoU GE GUVAPTNON HE TO XpOVO amo TN

XPOVIKN otiyun t=0s pgéxpl Tn ottyun t;=20s, deixvetal oto SImAavo diaypaypa.

Y) Tn ouvOAIKA YwVIakn petatomion tou diokou Ba tnv

utoAoyicoupe pe OUO TPOTIOUG.

A’ tpomog
Oa UTOAOYICOUPE TIPWTA TN YWVIAKN HETATOMION TOU

Oiokou, A8y, o©TO XpovikO Oldotnga amd toe=0s

HEXPL ty=5s.

1 rad 1 rad 2
AGl = COOAt-FEOLVlAtZ :10T53+—(4S—ZJ(5S) =
AB, =100rad

w (rad/s)
A
30|
10
0 5 20 t(s)

Oa UTTOAOYIOOUHE OTN GUVEXELA TN YWVIAKN HETATOTMION TOU OicKou, AB; GTO XPOVIKO

oldotnua amo t1=5s péxpl t2=20s.

B, = (x)lAt+%0cy2At2 = 30@-155+%-( rad
S

H cuvoAlkn ywviakn petatdmon tou 8iokou gival

AB,, = A6, + A6, =100rad + 225rad = 325rad

B’ tpdmog

-2 S—Zj -(15s)° = A8, = 225rad

Tn ywviakn petatomon tou diokou, ABq,, 6a tnv umoAoyicoupe amd 1o £PBado mou

TEPIKAEIETAL ATTO TN YPAWIKA TTAPACTACN OTO OlAypappd YWwVIAKAG Taxutntag - Xpovou

Kat Tov afova Tou Xpovou amo tn Xpoviki otiyun t=0s péxpt tn otiypn t;=20s.

rad rad

AB, =epP.tpanel. = % -(20 - +30 T) -55= A@, =100rad
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1 rad
AB, =epP.Tpry. = 5153 . 30T: AB, =225rad

H cuvoAlkn ywviakn petatdmon tou diokou eival

AB_, = A0, + A6, =100rad +225rad = 325rad

O oUVOALIKOG aplBPOG TwY TEPLOTPOPWY Tou OioKOU gival

80, _325rad 1625

= oTPOOE
21 2n POPES

N:

0) To PETPO TNG PEONG YWVIAKNAG TaxUTNTag Tou 8ioKou o€ OAN TNV Kivnon Tou LoouTtal HE

AO,, _ 325rad _16 25@

20s S

wué‘cn - t
oL
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Aoknon 8.

‘Evag modnAdtng, evw Kiveital euBUypappa os opt{ovtio OpOpo PE Taxutntd Ue= 10m/s,
EeKva TN XpoviKN oTiypn t=0, va KAvel opaAd €MTAXUVOHEVN Kivnon HE EMTAXUVON
a=1m/s?. KaBe tpoxdg Tou modnAdtou éxel aktiva R=20cm kat oe amdotacn r=10cm amd
ToV Aafova TeEPLOTPOPNG TOU (PEPEL OTEPEWHEVO HIKPO avakAaotiké palag 10g. Kabe

TPOXOC ToU MOONAATOU KUAIETal.
Ma t xpovikn otypn t=10s, va umoAoyiocete:
a) TN PETATOMION Tou TMOdNAATOU Kal TNV TAaxXUTNTA ToU auto Ba amoKToEL.

B) To PETPO KAl TNV KATEUBUVON TNG OTPOYOPHNG TOU AVAKAACTIKOU w¢ TPog Tov dfova

TIEPLOTPOYPNC TOU TPOoXoU av To ModAAATO KIVEITAl oTnV Kateubuvon dUong- avatoAng.

Y) TO HETPO TNG TAXUTNTAG TOU AVAKAAOTIKOU, av Bpioketal mavw amod tnv optlovta

OLApETPO Kal N emMBATIKA aktiva tou oxnpatilel ywvia 30° pe tnv opldvtia SIAPeTpo.

0) MNa 1o xpoviko diactnpa amod 0s €wg 10s, va oxeOIACETE O APIOPNPEVOUG AEOVEG TN

YWVIAKA TaxutnTta €vOg TPOXoU OE GXEON HE TO XPOVO.

Aivetal To ouv 60° =1/2.

Alon

a) To modNAato KAvel EUBUYpApPn OPAAd emTaxuvopevn Kivnon Pe apxikn taxutnta. MNa
N Petatdémon Tou modnAdTou Kat Tnv Taxutnta mou Ba amoKTAGEL TN XPOVIKA OTLYHA

t=10s, éxoupe

AX = Uot+%acmt2 - AX =1om-105+%-1mz~(103)2 — Ax =150m
S S

m ., m m
L=V + 0t =>0=10—+1—-10s= v=20—
S S S

B) H taxitnta tou Kévtpou Palag Tou TpoXoU CUUTITITEL PE TNV TaxUTnTd Tou modnAdTou,
m

Ve =L=20—.
S

H ywviakn taxutnta tou Kabs tpoxou tn Xpovikn otiyun t=10s sival
119



|| | E = VOTLTIOUTO

-aioeanTor')| 2] | TEXVOAOYLOC
UnoAoyIotov & exdooswv

m
v 205 rad
Ve =OR = 0=—" = p=—3S = »=100—
R 0,2m S

H ypappikl taxdtntd Tou avakAdoTIKoU Tn XpoVvIKnA otiypn t=10s eival

rad m
pr =r :1008—0,1m = pr :10?

WHOIAKA EKMAIAEYTIKA BOHOHMATA MANEAAAAIKON EEETAZEQN

To HETPO TNG OTPOYOPHNG TOU AVAKAAOTIKOU w¢ TPOG Tov dfova MEPIOTPOYRS TOU

TpoxoU TN XPOoVIKA ottyun t=10s divetal amo tn oxéon

2
L=mu,_r=0,0lkg -1om-0,1m =107 kgm~
S S

H katelbuvon tng otpo@oppng, av to modnAATo Kiveital otnv KateuBuvon oOuong-

avatoAng, cUppwva PE Tov Kavova tou 0s€lou Xeplou, ival idla pe tnv Kateubuvon tng

YWVIAKAG taxutntag, KAdetn oto emimedo TOU TPoxou, Bpioketal mavw otov afova

TIEPLOTPOYNG KAl HE Popda TPpog Tov Boppd.

y) H taxitnta tou avakAaotikoU IooUtdl ME TN
OUVIOTAPEVN TNG Taxutntag AOYw HETAPOPLKAG Kivnong
TOU TPOXOU, Ucm, Kdl TNG YPAMHIKAG TAXUTNTAG TOU

avakAaoTtikoU AOYw TNG OTPOPIKNG KIivNong, Uy,. Apa

v* =v,° +v, "+ 20,0 cuve0’ =
2 2
o:(zomj +(1omj t2.20M oM I y_oy7™
S S S s 2 S
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0) H apxikn ywviakn taxutnta tou tpoxou sival

m
10—

Ma to xpovikd dldotnpa amd O0s €wg 10s, n  ywviakn
Taxutnta €vog tpoxoU o€ oxEon HE To XpOvo Oivetal amd

Tn oxéon

co:coo+ocymt:>0):mo+%t3m:50+5t (S.1.)

Kat Ogixvetal oto OumAavo Slaypappd.

WHOIAKA EKMAIAEYTIKA BOHOHMATA MANEAAAAIKON EEETAZEQN

w (rad/s)

A

100

50

10

t'(s)
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Aoknon 9.

AUO onpElaKESG o@aipeg X1 Kal X, pe paleg mq=0,1kg s | s
| 2

Kat m;=0,4kg avtiotoxa, cuvoéovtal JeTagl Toug PE J | »)

aBapry pdBdo, oOmwg Odeixverat oto oxnpa. Ot : ry \

o@aipeg améxouv petalu toug d=0,5m. To cuotnua d

pmopel va otpépetal o opllovrio emimedo yupw amo KatdKépucpo agova o omoiog anékel
ri=0,4m amo t oaipa X;. To cUCTNHPA OTPEPETAL PE OTABEPN YWVIAKN Taxutntd, Omwg
ol Otikteg TOu poAoyloU Kkat n o@aipa i éxel otpogopun Li=0,16kgm?/s. Na
UTTOAOYIOETE:

a) TN YPAUUIKA Taxutnta Tng oaipag ;.

B) ™ ywviakni Taxdtnta tng ogaipag .

Y) TN 6Tpo@opUn TG oaipag X, KAl va tn oxeOIdoETE.

0) TN GUVOALKI} GTPOWOPUN TOU CUCTAKATOG.

Auon
a) H ypappiki taxdtnta tng o@aipag X givat

2
0,16 <9M" -
L=mul =>v=—= S _4M
POOTET Y mn 0,1kg-0,4m s

B) H ywviakn taxutnta g oaipag Z eivat

m
4
Uy s rad
V== 0=—=0= =>w0w=10—
r 0,4m S

Y) H otpooppn tng opaipag Xz, n omoia €xel idla ywviakn taxiutnta Pe TNV o@aipa X

elvat

kg m? )3 <l

S < .
| L.

I ™M
38}

L, =m,u,r,=m,or? =L,=0,04

: I
H @opa tng oTpooppng Tng opaipag X, sival, cUPPWvVaA Pe d

TovV Kavova Ttou Oeflou Xeplou, TPOC TAd KATW, OMWC

Ocixvetal oto OmAavo oxnud.
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6) H OuvoAikn oTpo@opun TOU OUCTAPATOG LooUTAl HE TO

OlaVUCHATIKO aBpolopd TwV OTPOPOPHWY TwV O0U0 cwHatwy. Ot
O0U0 OTPOWOPHEG Eival OHOPPOTIEG, TTPOG TA KATW, APd TO HETPO TNG L2y
OUVOALKNG OTPOWOPUNG loouTal HE To dBpotopa Twv OU0 HETPWY
2 I—l ‘}
L =L +L, =L, =L +L,=L=0,2kM
S v Lo)\,
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Aoknon 10.
, . . . Y, 4\F;
H d0okog AB Ttou oxnuatog exel Bapog Fy
w1=1000N, pnkog d=8m kat €ivat opoyevig. H
. . , N r A B
0okOg otnpiletat ota onpeia I kat A, ta = © : 0
\
omoia améxouv di=1m Kat d,=5m amé 1o Akpo W l w
¢ 1

NG A, avtiotowxa. ‘Evag avBpwmog Bapoug

w2=1000N Eekiva va Kiveitat tn xpovikn ottypn t=0 pe otabepn taxvutnta u=0,5m/s, amo
TO Akpo A mpog to dkpo B. Na umoAoyioete:

a) tig OUVALELG TTOU acKoUv ta GUo UTTooTnpiypata otn 6oKO Tn XPoVvikn otiyun t=0.

B) T1g SuvdApElg TTou ackoUv ta dUo umootnpiypata otn 00Ko otav o avpwrog Bpioketal
oTo Pécov tng cavidag.

Y) tn SUvapn mou aokel To otAplypa oto onueio I tg dokoU o€ ouvdApTnon HE TtV
amootaocn X Tou avBpwiou amd 1o dkpo A tng 0oKou.

4) TN XpoVIKN oTyun mou Ba avatpansi n cavida.

Auon

a) Ixedadoupe TIG OUVAKELG TTOU acKouvTdal ot ; X >
. . . , , ed) > 5

paBdo. Auteég eivat ol OUVAMELG AmO TA OTN- ———dy

piypatra, F,F , To Bapog tng cavidag Kat n ' - 2
41 = |

Ouvapn e€attiag Tou Bapoug Tou avlpwmou Tou

A € : o
€lvat .on ge w,. A I
W2 Wi

H padBdog loopporiei, apa Ba 1oxUouV Ol GXECELG:
Z’C(A) = 0, ZFy = 0
Amé tnv 1" oxéon Maipvoupe:

ZT(A) =W; 'dz +W1(d2 _g)_Fl"(dZ —d1)=0 =

=8 :Wﬂ,som\]

Amé tnv 2" 6x€0n MAipVOUpE:
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’F=0 = Rr+Rh-w;-w,;=0 =
Fr =w; +w; —F =500N

B) Me tov avBpwmo otn Péon TG oavidag ol cUVONRKEG LlooppoTiag Tng cavidag divouv:

(W1+W2)'(d2 —%
d, —d;

d ):>Fr'=500N

ZTEA) e (W1+W2)‘(d2 —Zj—ﬁi(dz—dl)ZODF]i =

K =0 = R'+F -wi-w;=0= Fi=w;+w,;—F = Fi=1.500N

Y) Otav o avBpwmog améxel x amd 1o dkpo A tng pdBdoou, n cuvbrkn LooppoTiag Tng

pdaBdou Oivel:

Wl(dz —g)—Wz ‘(X—dz)
d, —d;

ZT(A)ZOZ>_WZ‘(X_dz)'FWl(dz—g)—l:r(dz—dl)=0 =k = =

F =1.500-250x , (SI)

0) H kivnon tou avBpwmou eival eubUypappn opaAn kai n e€icwon 6£ong tou divetal amo

TN oX€on
X=Ut=0,5t y OStStavarp

H dUvapn amd to otiptypa otn Béon I, o€ ouvdptnon PE Tov Xpovo, Oivetal amd tn

oX£on
R =1.500-250x, (SI) = F =1.500-125t, (SI)
H avatpomn Oa yivel 6tav Fr=0, dpa

0=1500-125t = tyyuep =125
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Aoknon 11. (ektog e€etactéag UANG)

H o@aipa Ttou OwmAavol oxnpatog €xet  pala
m =60kg , aktiva R =1m kat 1o €umodlo €xel UYOG
h =0,4m . AckoUpe 6To YnAOTEPO GNHEio TNG oPaipag K
€@Antopevika optlovtia duvapn pétpou F=400N n Ay
omoia mapapével Slapkwes otabepn os Katelbuvon Kat 4 Wh
HETPO, ME OUVETEW n o@aipa va umepmndd TO — :
gUMO0LO.

A. Na umoloyicete T pom adpdavelag tng oaipac wg mpog tov optlovtio afova mou
OlEPXETAL Ao TO onpeio A Kat givat Kabetog oto emimedo tng oeAidac.

B. Tn Xpovikn otTiypn) mou Bpiokovtal otnv i0la KATaKOpU®Po TO ONpeio A, TO KEVTPO
palag K tng ogpaipag kat 1o onpeio egpappoyng tng duvaung F, va:

1. oxedldoete TI¢ OUVAMEIC TIOU aocKouvtal otn ogaipa (va ayvonbei n otatikn
TPBN).

2. umoAoyioeTe TN YywWVIAKA EMTAXUVON TNG o@aipac w¢ Tmpog Tov dafova
TIEPLOTPOYPNC TTOU OLEPXETAL ATTO TO oNnpEio A.

3. UTOAOYIOETE TN YWVIAKN TaxXUTNTA TNG 0QAipAg WG TPOG TOV Afova TEPLOTPOYNG
mou OLEPXETAL amd To onpeio A.
Aivovtal g =10m/s® kat n pomn adpdvelag TG o@aipag wg mpog dEova mou mepvda amod

10 KévTpo padag g I, =2mR?/5.

Auon
A. H pomi adpdvelag tng oaipa¢ wg mpog dfova mou OIEPXETAL AMO TO onueio A
Bploketal pe pappoyn Tou BewpAHATog TwY TAPAAANAWY agovwy.

7

IA:Icm+mR2=§mR2+mR2:>IA:ng2:7

gGOkg -(Im)’> = 1, =84kgm?
B.

1. Ot duvdapelg Tou ackouvtal otnv o@aipa otav
Ta onueia  AKT Bpiokovtat otnv 0w =
KATakopu®o ivat: - ;

e nopwlovtia duvapn F, j‘f ,,,,,,,,,,,,,




| | | E = | VOTIIOUTO
7]

-mosmrory| 83| 1EXVONOY L WHOIAKA EKMAIAEYTIKA BOHOHMATA MANEAAAAIKON EEETAZEQN
~Juncroviotwy & exboacwv

e TO Bdapogw,
e n Kabetn OUvapn otnptEng N.

2. Me epappoyn tou BePeAlOn VOHOU TNG MNXavIKAG yld TEPLOTPO®N YUpw amd dafova
Tou OLEPXETAL Ao TO onMEio EMAPg A Taipvoups:

St =1p-0,, >F2R=1, -0 =

_F-2R _400N-2-1m 200 .,

(0 2 = (lYUJV
N 84kgm

YoV

3. Me g@pappoyn ToUu Bewpnpatog HETABOANG TNG KIVNTIKAG EVEPYEIAG OTN OTPOPIKNA
kivnon petall twv 0Uo BEoswy Taipvoupe:

Ko — Ky =ZW = %IA(DZ -0=W,+W, (2)

H O6Uvapn F petatomilel to onpeio s@pappoyng tng otn Oleubuvon g Katd X. Amo to
opBoywvio Tpiywvo maipvoupe:

R?=x?+(R—h)? = x =,JR?=(R—h)? = x =/(Im)? — (Im—0,4m)?> = x =0,8m

W, =Fx =400N-0,8m = W, =320J

W, =U,, -U, =-mgh=-60kg -10m/s?-0,4m = W,_ =-240]

Me avtikatdotaon otnv oxéon (2) maipvoups:

%IA(;)Z—0:WF+WW :%84kgm2-m2 =320 -240] > 0= ,/g r/s
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Aoknon 12. (ektog e€etactéag UANG)

O opoyevig Kat toomaxng OioKog Tou oxnupatog €xel aktiva R =10cm kat pala
M=2Kkg, eivat opllOVTIOq Kal UTOPEl va TEPLOTPEPETAL, XwPiG TPIBEG, YyUpw amod
KATakopu@o akAovnto dafova mou OLEpXETal amd 1o KEvIpo tou. O Oiokog ival apxikda
akivntog Kat otnv mEPIPEPELd Tou €ival TUALYHEVO aBapég, Un €KTATO OXOLvi PAKOUG

{=4m. Tn xpovikn ottypn t, =0 ackoupe otnv eAeUBepn Akpn Tou oxotviou otabepn,
opwovtia ouvaun F=2N kat o Oiokog Eekiva va meplotpépetal. To oxowvi Oev
oAloBaivel otnv mepLPEPELa Tou OiOKOU.

Na umoAoyioete:

@) TO PETPO TNG YWVIAKAG EMTAXUVONG &, Tou GioKou.

B) tn xpovikn ottypn t, mou EeTuAiyetal OAO TO GXOLVi.

Y) TO HETPO TNG YWVIAKNAG TAXUTNTAG  TOUu OI{OKOU Tn OTIYHn KATA TNV omoia €Xel
EeTUAIXBEL OAO TO OXOLVi.

0) to £pyo NG OUVAUNG otn OLdpKela Tou OeUTEPOU OEUTEPOAETITOU TNG Kivnong.

, . . , . . 1
Aivetal n porn adpavelag Tou GlOKOU wg TPOG Tov agova mepLoTpoPng tou: | = > MR?.

Auon
a) (BA. cgAida 119 tou ZxoAikou BiBAiou)
Aré 10 OgpeAwdn Nopo tng Ztpogikig Kivnong €xoupe:

)y F-R
Zr:I-aY = aV:—T = aV:l
EMR2
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2F 22N _ . _,orad
Y S2

""MR  2kg-0,1m

B) Emeldn to oxowvi dev oAloBaivel 6to 0ioko TO PNKOg Tou [ €ival (00 PE TO PAKOG TOU
T0E0U S ToU dlaypayel éva onpeio tou diokou. ‘Etol, amod tov tumo s=0-R Bpiokoupe
TN YWVia oTpo@ng HEXPL va EETUAIXBEL OAO TO oXxolvi:

s=0,'R =0,=—=—— =0,=40rad

s 4m

R 0,Im

Emedn a, =ota0., o diokog Oa eKTeAECEL OPAAG HETABAAAGHEVN OTPOPIKN KivNon, PEXPL
va EETUAIXBel OA0 To vApa. Emopévwg LoxueEL:

b,=ta,t? =t = 2% _ (2400 o
2 I 20rad /s

y) Ma tv opaAd petaBaAAOPevn oTPO@IKN Kivnon Tou 0ioKou LoXUEL:

o =a,t, =2of—2d-2s - o, =4o%

MOALG EeTuAXBEl OA0 TO oxolvi katapyeital n duvapn F, emopévwg Ogv aokeital, Aoy,
porn oto Oioko. Emopévwg, amé tn xpovikn otypn t, =2S kai perd, o Siokog Oa
EKTEAEOEL OUAAN OTPOYIKN Kivnon pE TN oTtabepr) ywviakn taxutnta Tou €XEL ATTOKTNOEL.
Apa, petd to EETUALYHa TOU oOXOWVIOU, N YWVIAKNA Taxutnta €Xel otabepd WETPO:
rad
o, =40 —.
s

0) To €pyo tng OUvVaung otn OldpKeld Tou OeUTEPOU OEUTEPOAEMTOU TNG Kivnhong
Bploketal pe €@appoyn Tou BewpAUATOg £PYOU - EVEPYELAG OTO AVTIOTOLXO XPOVIKO
olaotnpa.

1 1
WF = E wa&?» —E I(Dipx (1)

‘Omou, 10 ©,, ONAWVEL TN YWVIAKA TAaxUTNTAa oTtnV apxn Tou OsUTEPOU OEUTEPOAETITOU

(TTou CUTITITEL PE TO TEAOG TOU TMPWTOU) KAl TO®_, ONAWVEL TN YWVIAKA TAxUTNTA OTO
rad

TEAOG TOU OeUTEPOU OEUTEPOAETITOU ® , =, =40—.
S
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rad rad
ox :aY tZZOS—ZJS :>(D(XPX =20—

MNato o, OXUEL o S

a|

Me avtikatdotaon otn oxéon (1) maipvoupe:

W, =%|(0)38x—@2 )=l'%MR2(O)2x—0)2 ):>

opy 2 e apy,

W, =%2kg .(0,1m)’ ((40rad /s)” — (20rad /s)?) = W, =6
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Aoknon 13. (ektog e€eTactéag UANG)

H optlévtia kat opoyevig paBdog AB tou oxnpatog éxel pnkog d=2m pdala M =3Kkg
Kal pmopel va otpé@etal yUpw amd Katakopu®o cwAnva mou mepVA amo To KEVIPO TNG.
210 owANva €xel mpooappootel, otabepd, €vag HIKPOG KUAvOpog aktivag R =0,1m.
Mipw amd tov KUALVOPO €ival TUALYHEVO TIOAAEG POPEG AETTO ViUd, otV €AeUBEPn AKpn
Tou omolou avaptdrtal, péow tpoxaAiag, éva ocwpa X. Xta dakpa A kat B tng pdBdou
Exouv otepewBel OUO HIKPEG o@aipeg pe padeg m, =1kg kat m, =2 kg avrtiotoxa. O

owAnvag, o KUAlvOpog, n TpoxaAia Kat 1o vApa Bswpouvtalt aBapni. To vApa Oev
oAloBaivel otov KUALVOpO.

d

A
v

Apxikd 6An n ddta&n eivat akivnn. Tn otypn t, =0 1o owpa X agprivetal va Kivnbei kat

n paBoog Eekivd va meplotpépetal. To vApa ackel otov KUAVOpO otabepn pomn HETPOU
=16 Nm.

Na Bpeite:

a) Tn ouvoAikn potmn adpdvelag |, tou cuctnpatog tng paBdou Kat Twv dUo cPaipdiwv
w¢ TPOC ToV afova mepLoTpoPng tng paBdou.

B) To PETPO TNG YWVIAKAG EMTAXUVONG @, TOU TTAPATIAVW GUOTNHATOG.

Y) To Uyog h katd to omoio £xel KATEABEL TO owpa X amod TN Xpovikn otypn t, =0 peExpt

TN Xpovikn otypn t, =+10w s.

d) Tov apiBpo twv meptotpowy N tng paBdou oTo i6lo Xpoviko Sldotnpa.
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Aivovtat: H pom adpdvelag tng pdBoou wg Tpog Tov dafova TEPLOTPOPNG TNG

1 m
|=—Md?, g=10—.
12 g s

Auon

a) H cuvoAikn pomn adpdvelag tooutatl Pe To dBpolopa Twv EMPEPOUG POTIWY adpAvelag
NG paBdoou AB, tou caipidiou A kat Tou o@atpidiou B wg mpog tov dova mepLoTPOPNG
g paBdou:

2 2
onzéMd%ml(%j +m2(gj 5N on:é-Bkg-(Zm)z+1kg-(1m)2+2-(1m)2 5N
I, =4kgm?

B) H pdévn pomA mou ackeital oto oluotnpa €ivat n pomn TNG taong Tou vAipatog. O
KUALVOpoG Kat o owAnvag sivat aBapry, dpa Ogv €xouv pom adpdvelag. Amo to
OgpeAwodn Nopo tg ZTpo@lkig Kivnong yla to cuoctnua paBdoou - opaiptdiwy, EXOUpE:

Zt  16Nm rad
, == >y = A, =4—
I, 4kgm S

=l a, =

y) To vApa dev oAloBaivel mavw otov KUAWVOpo, £Tol Otav o KUALVOpOg otpagei Katd
ywvia A0, 6a EfetuAixteli vApa pnikoug AS=R-AO kal 1o ocwpa X 6a KatéBel
kKataAh =As. Apa éxoupge Ah=R-A0. Awaipwvtag 1° kat 2° PHEAOG ME TO AVTIOTOLXO
XPOVIKO Oldotnpa At mou amaltiBnKe yia TNV mapamavw HETABOAN TAipvoupE:

A—h:RA—6 =>v=R-o,
At At

OTIoU L GUMBOAILEL TNV TaxXUTNTA HE TNV OTOIA KATEPXETAL TO CWHA X.

Maipvovtag pubpolg PetaBoAng TNG TEAsUTAiag OXEGNG TTPOKUTITEL:

OTIOU o GUMBOAILEL TNV EMTAXUVON HE TNV OO KATEPXETAL TO CWHA X.
Me avtikatdotaon otny TEAEUTAIA GXECN TTAIPVOULIE:

rad

a=42.01m = =042
S S
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Amté TNV €UBUYpPAPKN OPAAd peETABAAASUEVN Kivnon TOU X €XOUME:

h:%odl2 = h=—04 (\/101138) = h=2mm

0) A TNV opaAd PeTaBaAAOHEVN OTPOWIKN Kivnon Tou cucthpatog pdBdou - caipldiwy
EXOUNE:

elzéaytf = =7 4@(\/10 s)? = 6, =20nrad

Ma tov aplBpd mePLOTPOPWY LOXUEL:

0 207 rad
oTp =4 = =

N =
2n o®

= N__ =10 otpoypsc.
27 rad/ ctpo¢. o POPES

EvaAAaktikd, n ywvia otpogng 0, Ba pmopouce va utmoAoyloBei amd to 160 oTpoPng

$=0,-R, pe dedopévo OTL TO PAKOG TOU VAHATOG S TOU EETUAIXBNKE LoouTal Pe TO UYOoG
h katd 1o omoio PETAKIVABNKE TO cwia X:

h=0,-R = 6,=20nrad.
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Aoknon 14. (ektog e€etactéag UANG)

Mwa Aemti opoyevng pdaBdog pnkoug L =0,3m kat palag m=1kg pmopel va
TIEPIOTPEPETAL OE KATAKOPUPO £TMEDO YUPw amd akAovnto optlovtio afova, mou mepvda
amod 1o dkpo tng 0, onmwg oto oxnpa. H pdBdog Looppomei akivntn otn Bon OA. ‘Eva
HIKPO o@atpidlo palag m=1Kkg agrivetal va Kivnbei evidg TETAPTOKUKAIOU TIOU €XEL
KEVTPO TOU 1o onueio O Kat cuvavtd tn pdBdoo oto onpeio A, €xovtag Taxutntda HETPOU

m , . . . .
v=2—. To oc@apidlo cuykpousetal Pe TN PaBOo Kal MPOCKOAAQTAl OTO AKPO NG A
S
ONUIoUPYWVTAg to ocuotnua paBdoog - o@aipidlo To omoio €xel pomr adpdvelag Tou
Olvetal amo Tn OXeEon IzgmLz. To ouotnua paBdéog - opapidlo Eekiva va

TEPLOTPEPETAL YUPW amod To akpo O tng paBdou.

0
of

o
. o
> . .
. .
.
.
o o
. o

Na Bpeite:
a) Tn pom adpdvelag | tou ocuctipatog paBéog - ogapidlo, wg mpog Tov agova
TIEPLOTPOYNG TTOU TTEPVA amo to akpo O.

B) To PETPO TNG YWVIAKAG TAXUTNTAG ® TOU GUCTAHATOC PABOog - o@alpidlo apéowg
HETA TNV Kpouon.

Y) Tn Heiwon TG PNXavikng VEPYELAG TOU GUOTAHATOG AOYw TNG Kpouong.

0) To pétpo tou pubpoU PETABOANG TNG OTPOYOPUNG TOU GUCTAHATOS pABOoC - oalpidio
dL , . , . , , A 0 .

E otav OiEpxetal amo tn B<on OB, n omola oxnuatilel ywvia ¢ =30" pe TNV ApXIKA TNG

0<on.

S

Aivovtat: g =10 mz kot Mu30° =0,5, cvv30® =—
s
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Auon

a) H pom} adpdavelag Tou GUCCWHATWHATOG WG TPOG ToV Afova TEPLOTPOYPNGS Tou toouTal
He To @Bpotopa twv pomwv adpdvelag g paBdou | kat tou oeaipidiov |, wg mpog

Tov 6o agova: I=1 +1_, .

Me avtikatdotaon, €XOUpE:

=1+, = %mLZ:Ip+mL2 = |p=%m|_2 =

- %1kg-(0,3m)2 =
|, =0,03kgm?

B) (BA. ogAida 124 tou XxoAlkou BiBAiou)

2tn Béon A ol popeic T6c0 Tou Bapoug tou c@aiptdiou 060 Kat Tou Bapoug tng paBdou
OlEpxovtal amod tov dova MePLOTPOPNG Apa €XOUV WNOEVIKA POTH w¢ TPog tov dfova
TIEPLOTPOYPNG TTOU OLEPXETAL amd To onpeio O. Apa n otpowoppn dlatnpeitat.

Me avtikatdotaon, otn pabnuatikn oxéon tng dlaTAPNoNG TG OTPOYOPHNG EXOULE:

Loy =Ly = muL=lo = moL = 2mlo =
3
o= S p=_ 3 oM ,_srd
4L 4.0,3m s S

Y) H peiwon tng pnxavikng evépyelag o@eiAeTal HOVo oTNV PEiwon TG KIVNTIKAG
EVEPYELAG TOU OUCTAHATOG

‘AEHUZ‘ :|AK| :%mu2 —% lo? =

1 14 q
[AE,,, | =5 kg-(2 %)2 -5 5 1ke-(0,3m)" (5 %)2 -
AE,,,|=2J -15) =|AE,,, |=0,5]
0)
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~
~
~ \\
_/\\ ~
AL? L K .
L R O R “\ E
N \\
~ . .
RN .
r N
S \ \ >
d, T
11—
.'.f' W

A

O puBpog peETaBOANG TNG OTPOWYOPHG TOU CUCTAHATOG pABAog- oatpidlo (il—lt' otn Béon

OB (coUtal pe TN GUVOAIKN POTIH TTOU GEXETAL TO CUGCWHATWHA oTnV idla Bon:

dL dL
dt

—=% => —=w-d,;+w-d,
dt

dL
= m =mg(d, +d,)

Ané 10 opBoywvio tpiywvo OI'B éxoupe:

d

D=—2
nue L

- d,=03m-05 = d,=0,15m

Emiong, amo to opBoywvio Tpiywvo OAK:

. d,
O =5y

d, =

05 = d,=0,075m

, . dL ,
Me avtikatdotaon otn oxéon i mg(d, +d,) €xoupe:

dL
dt

- _mg(d, +d,) =1kg -10592(0,075m +0,15m) = = 2,25

dL kgm?

SZ
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Aoknon 15. (ektog e€eTactéag UANG)

‘Eva oteped X mEPLOTPEPETAL YUPpW ATTd akAAvNTo Afova wg TPOoG TOV OToio mapouctdalel
pot} adpdvelag 1=0,2kgm?. H ypagi Tapdotacn tng ywviakig taxutntag Tou
otepeoU X wg MPOG To Xpovo divetal 6to Oldypappda mTou akoAouBEi:

w (rad/s)
A
8 A
4 ferr 8 r
: >t (s)
0 2 4
Na Bpeite:

a) v aAysBplkn TR TNG YWVIAKAG EMTAXUVONG TOU OTEPEOU TIG XPOVIKEG OTIYHEG
t, =1s kat t; =3s.

B) Tov aplBuo6 TwV TMEPLOTPOPWY TTOU EKTEAECE TO oTEPES amd t, =0 péxpl t. =4s.
Y) TNV 1oxU tng SUVapNG OU ACKE(TAl OTO OTEPEOS TN XPOVIKA oTypn t, =1s.

0) TO HETPO TNG OTPOYOPHNAG TOU OTEPEOU WC TMPOC TOV Afova TEPLOTPOPNAG TOU TN
XPOVIKA ottypn tg =25.

Auon
a) (BA. ceAida 109 tou ZxoAlkou BiBAiou)

Ze éva Olaypappa o = o(t) , n aAyeBplki TIPA TNG YWVIAKAG EMTAXUVONG looUTAl HE TNV
KAion tng KaumUAnG.

Kivnon AB:
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Ao t, =0 péxpt t; =25 n kAion TG YpAPIKNg Tapactacng g cuvdptnong o = f(t)

, , , , , do ,
eival otaBepn, eMOpEVWG N YwVIaKN emtaxuven a,,, = & ypagetat:

rad rad
A a8 d
_ ()] _ W — O, _ S S _ ra
aymvl - : aywvl - : aymvl - - aymvl =-2 2
At tg—t 25s—-0s S

B A

Kivnon BI:

Ao t; =25 pexpt t. =4S n KAion NG ypA@IKNg mapactacng tng ocuvapmnong o = f(t)

, , , , , do ,
givat pndev, EMOPEVWG N YWVIAKN £mTaxuveon a,,, = m givat ynogv:

a 0

yov2 =

B) Ze éva daypappa o =w(t), n ywvia otpopng tooutal e to €PBaddv Tou TPAHATOG
TTOU TEPLEXETAL PETAEU TNG KAPTUANG Kal Tou dfova tou xpovou t .

Ao t, =0 pexpt t; =2 1o epBadov KATw amod TN YPAPIKN TApAcTacn thg cuvdptnong
o ="Tf(t) divel ™ ywvia otpo@ng yla to avtiotoixo xpoviko dldotnua:

errad: 0, =12rad
w (rad/s) w (rad/s)
A
8 |A 8 |4
4 ......................... B E 4 ......................... B r
>t (s) : >t (5)
0 2 4 0 2 4

Ao t;=2s pexpt t.=4s 1o epBadov KATw amd TN YPAPIKN TaAPACTAcn TNG
ouvdptnong o =f(t) divel tn ywvia oTpo@ng yla To avtiotolxo Xpoviko dldotnya:

0,=4-2rad = 0,=8rad
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0,=6,+6, = 06, =20rad

10

0 .
—o | Emopévwg: N, ==—
T

O apiBpog meplotpopwyv Oivetat amd tov twmo N, = .

OTPOWEC.

y) H toxUg tg duvapng divetal amod tn oxéon: P=1-m, 6mou t n pomn tng SUvaung Kat
® N YWVIAKn taxutnta.

Amo6 tov timo a

yovl =

Aw , , , . .
N UTTOAOYICOUHE TN YWVIAKN TAXUTNTA TN XPOVIKN ottypn t, =1s:

grad

Ao rad @ s rad

yovl = e o T = (’01 = 6 -
At S 1s-0s S

Me avtikatdotaon otov TUMo P =1-m €XOUpeE:

P=tw, = P=la,, 0, = P=02kgm (-2"%. (6"
S S

P=—24W

0) (BA. ogAida 122 tou XxoAikoU BiBAiou)

Ma tn oTpo@opuUn Tou otEPEoU WG TPOG ToV Afova TMEPLOTPOPNAG TOU TN XPOVIKA OTLYHNA
ty =25 €xoupe:

2
rad ~ L-08 kgm

L=l-wo, = L=0,2kgm?*-4—
S S

Mapatipnon: 2t oTpo@IKn Kivnon, ta peyebn 0, o, a, avuotoxouv otd peyedn X,

L, O TNG METAPOPIKAG Kivnong. Emopévwg, to Oldypappa ®—t avilotolxei oto
Oldypappa v —t mou €xel PEAETNOEL o€ TpoNyoUpEvn TAEN.
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Aoknon 16. (ektog e€eTactéag UANG)

‘Evag opildvtiog Giokog Pmopei va otpégetal oto opldovtio emimedo yUpw amd akAOVNTO
KATAaKoOpu@o afova mou SLEPXETAL AT TO KEVTPO Tou. ApXikd o diokog sival akivntog. Tn
xpovikn ottypn t, =0 aokeital oto Sicko otabepn pomm, pe amotéAecpa o 6ioKog va

, , , , rad ,
ATOKTHAOEL YWVIAKI EMTAXUVON PETPOU A, =10 —-. Na Bpeirte:
S

a) To PETPO TNG HETABOANG TNG YWVIAKNAG TAXUTNTAG Am GE XPOVIKO dldotnpa At=4s.

B) tn pom adpavelag | tou dickou, av oto G310 Xpoviko dlactnua At =4S n petaBoAn

. . . . kgm?
TOU HETPOU TNG O0TPOoWopung tou diokou sivat AL =0,8 g .
S

Y) Tn ottypuaia woxd P, Tng pomng mou oTpEPel To 6ioKo, TN XPOVIKA oTtypn t, =25S.

d) Tov apiBud twv otpoPwv N, TOU EXEl EKTEAECEL O BiOKOG ATO TN XPOVIKN OTLYHN
t, =0 péxpt Tn XpovikA otypn t, =25S.

Auon
, , do , , .
a) H ywviaki emraxuvon a,,,, :E glvat otabepn, omoOTE EXOUHE:

d A rad
ay(w = _(D = aywv = —(D = A= anVAt = Ao =40 —
dt At S

B) H otpowopun otepeol divetat amd tov tumo L =Ilw kat n pomn adpaveiag | tou
Oilokou gival otabepr, omoTE EXOULE:

2
AL 0’8kgm
L=lo = AL=l-Ao0 = I=— = I=—3_ = 1=0,02kgm’
A® rad
40-=
S

Y) H otypaia oxug P, g pomng mou oTpE@el To OIOKO, TN XPOVIKA otypn t, =25S
divetatl amd tov tuTo:

P=10, = P=Ia,-a

YoV

1, =0,02kgm?-@0 ™y 25 B =4w
S
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6) O apiBpog Twv otpowv N, TOU EXEl EKTEAECEL O OIOKOG ATO TN XPOVIKN OTLYHN
t, =0 pExpt Tn Xpovikn otypn t, =2 s umoAoyidetal wg e€Ng:

AO : aycovt12 110@ (29)*
N, = 2_1 = N,= 27" = N,= 2 s 7 = N, ==— oTpowsg.
T 2n 2n T
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Aoknon 17. (ektog e€etactéag UANG)

H akivntn OmAR tpoxaAia Tou OXAPATOG UTOPEL va OTpEPETal
YUpw amd otabepd d€ova TOU CUUTITITEL PE TOV Afova CUHHETPIAg
G. H tpoxaAia éxer aktiveg R, =10cm, R, =20cm kat pomn
adpdvelag wg Tpog tov dfova meplotpoprg | =1kgm?. Iy
TpoxaAia mou gival apxikd akivntn, aockouvtdl HEow KATAAANAwY
aBapwv vnpdtwy ot duvapelg K =60N kat F, =40N, pe onpeia

EPAPHPOYNG Kal Kateubuvoelg omwg oto oxnua. Na umoAoyioste:
a) TN CUVOALKA poTA TToU GEXETAL N TpoXaAid.

B) TN YWVIAKN EMTAXUVON TTOU ATIOKTA N TpoXaAid.

Y) TN YWVIAKA TNG TaXUTNTA T XPOVIKA oTiyun t=4s.

0) TN XPOVIKNA oTlyu t=4S, T0o PNKOG TWV VNUATWY TTOU €XEL TUAIXTEL i EETUAIXTEL o€
KA0Be tpoxaAia.

Auon

>t=F,R,-FR, =40N-0,2m—60N-0,1m = Xt =2Nm
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B) H ywviakni emrtdxuvon Bpioketalt amd to BepeAwdn vOpHo NG Mnxaviking ywa tn
2TPOPIKN Kivnon

¥t 2Nm rad
., = > = 8, = 2—2
I 1kgm S

Y) H kivnon tng tpoxaAiag sival oTpo@iKi OJaAd MTAXUVOHEVN Xwpig apxikni taxutnta,
omdTE N YwVIAKA Taxutnta Bpioketalt amd TNV aVTIOTOIXN OXEONn TNG KIVNHATIKAG
TEPLYPAPNG TNG OTPOPIKIG KIVNONG.

o=a,, t=2"9 45 45"
S S

8) H tpoxaAia otpépetal 6e€looTpoa, omote otnv eEWTEPIKN TpoxaAia, aktivag R, , to

vipa EeTUAiyeTal, VW OTNV ECWTEPIKN TpoxaAia, aktivag R, , To vipa tuAiyetat.

To vApa mou €xel TUAIXBEL i EeTuAxTEl BpiokeTal amd tn oxéon
s=R3 , 6mou 9 n ywvia otpopnc.

H ywvia otponig eival Kotvn yia 0Aa ta onpeia tng SIMARG TpoxaAiag Kat Bpioketal amo
Tn oxéon

1 t2:lzrad

9=-a —
2 2 s?

(4s)> = 9 =16rad

‘Etol, yia ta U0 PAKN TWV VNPATWY EXOULE:

- eowTEPIKN TpoxaAia: s, =R, 9=0,Im-16rad = s, =1,6m
-e§wTepIKN TpoxaAia: S, =R,9=0,2m-16rad = s, =3,2m

Apa otnv €0WTEPIKA TPOXaAid TUAIXTNKE vApaA pnkoug S, =1,6m kat amod tnv e§wtepikn

EeTUAIXTNKE VApa pnkoug s, =3,2m.

143



|TYE »Li WOTIoUtO

LA

-mosmrory| 83| 1EXVONOY L WHOIAKA EKMAIAEYTIKA BOHOHMATA MANEAAAAIKON EEETAZEQN
~Juncroviotwy & exboacwv

Aoknon 18. (ektog e€eTactéag UANG)

Ot tpoxoi €vog modnAdtou €xouv aktiva R =0,3m kat pdla m=2kg o kabévag. To

modAAATO KIVEiTal otV Kateubuvon amod to voto mpog to Boppd pe taxutnta 6m/s. O
ToONAATNG PPeVAPEL OJaAd Kal To cUCTNHA oTapatd PETd amd 3. Xe OAn tn OldpKEla
™G emBpaduvopevng Kivnong ot Tpoxoi KuAiovtat. MNa tov Kabe Tpoxo:

a) va umoloyiocste t pomn adpdveldg tou, av Bewpnosete OtL 0An n pala tou eival
OUYKEVIPWUEVN OTNV TEPLPEPELA.

B) va Bpeite mw¢ HETABAAAETAL N YWVIAKN TAXUTNTA TOU GE CUVAPTNON HE TO XPOVO.

Y) va YPAWETE TN 0XEON TTOU CUVOEEL TO HETPO TNG CTPOWOPUNG TOU GE GUVAPTNON HE TO
XPOVO Kal va Tn oXeOIA0ETE.

0) va umoAoyicete TN pomA TMoU Tov £MBPAdUVE Kal va oxXeOldosTe To OlAVUCHA TNG,
Kabwg Kat To Slavuopa TG apXIKAG YWVIAKAG TaxutnTac.

Auon

a) Emedn n pdala tou tpoxou Bewpeital CUYKEVTIPWHEVN OAN OTNV TEPLPEPELA TOU, N
pomn adpavelag sivat:

| =mR? =2kg-(0,3m)* = | =0,18kgm’

B) H kivnon tou tpoxoU eival HETAPOPIKA KAl OTPOQPIKA opaAd emiBpaduvopevn. H
Ywviaki taxutnta kabe tpoxou Sivetat amé m oxéon o=, +a,,.t (1)

Emeldn ot tpoxoi KUAiovtal, ywviakni Kal PHETAPOPIKN Taxutnta cuvOoEovTdal PE TN OXEoN
V., = ®R ET0l y1a TNV apxikn ywviakn taxutnta o, maipvoupe:

Vem(apy) — 6m/s = o, = 20@
R 0,3m S

W, =

Emeldn ol tpoxol KUAIOVTAl YWVIAKN KAl HETAPOPLKN EMTAXUVON GUVOEOVTAL HE TN OXEON
Oy =2, R (2).

‘OPWG yla T HETAPOPLKN EMTAXUVON EXOULE:

m m
av, 05 0%
Bam = A':m T 3 = Oan =72 s
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Me avtikatdotaon otn oxéon (2) maipvoupe:

Oy 52 20 rad
amv:_: :amv:___z
! R 0,3m g 3s

Me avtikatdaotaon otn oxéon (1) Twv o, Kaia,,, maipvoupe:

0)=20—2—??t (SI) pe 0s<t<3s

Y) H otpogopul tou tpoxoU Oivetat amd tn oxéon: L=Ilo. Me avtkardotaon
maipvoupe:

|_=0,18(20—?)t (S)= L=36-12t(SI) pe O0s<t<3s

L, (kgm?%s)

0 3 t(s)

0) H pomn mou emBpdaduve Tov Tpoxo Bpioketal amd tn oxeon:

2 2
2T=A_L= Okgm* /s—3,6kgm* /s Y= _12Nm
At 3s

Emeldon to modnAato kateubuvetal 6To Boppd, n ywviakn taxutnta sivat mpog t Auon.
To apvnTiko TPOGNHO yia tn pomr dNAWVEL TPAoNHOo avtiBeTo amd auto TNG YWVIAKAG
Taxutntag.
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Aoknon 19. (ektog e€etactéag UANG)

H opoyevng pdBdog AB tou oxipatog palag M =2kg kat pnkoug L :%m , HTopEl va

OTPEPETAL YUPW amo opt{ovtio otabepd daova kKabeto otn paBdoo, mou SEPXETAL Ao TO
onueio tng O.

T.ll

H amoéotaon AO sivat ion pe R H pomy adpaveiag tng paBdou wg mpog afova mou

OLEPXETAL ATO TO KEVIPO padag tng M kat eivat kabetog ¢ autn eivat |, =EML2. H

paBdog dlatnpeitat otnv optldvtia Béon pe Tn Bonbela KATAKOPUPOU VAHATOG ToU £ival
Ogpévo oto akpo B. KéBoupe to vipa. Na Bpeite:

a) Tnv Tdon Tou VAUATOg TPV autd KoTel.

B) tn pomn adpavelag Tng paBdou wg TPoG Tov dSova TEPLOTPOYPNG TNG.

Y) TN YWVIAKA EMTAXUvVon ¢ paBdou apéows POALG KOTIEL TO VApA.

d) ™ YwVIakn Taxutnta tng pdaBoou otav autn SIEPXETAl amo TNV KAtakopun B€on.

Aivetat n emrtdxuvon Baputntag g =10m/s’.

Auon

a) Xxedialoupe TIG QUVANELG TTOU ackouvtdl otn paBdo otny KAatdaotaon looppotiag. Amo
TN GUVONAKN 0OPPOTIAC Yid TO ABpOoIoHA TWV POTIWV WG TPOC Tov Afova TEPIOTPOYPNG
Taipvoupe:

A M B
| Q) !
!
2
St =0=MgE T 7= MI_2k0-10MIs 20
44 3 3 3
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B) H porl adpavelag tng paBdou, wg mpog to onpeio O, Bpioketal amod 1o Bewpnpa Twv
mapaAAiAwy aovwy (Oswpnua Steiner).

LY 1., 1 7
I(O) :lcm+M(Zj = I(O):EML +EML = I(O):4_8ML =

7 12 Y 6
| =—2kg| ==m | =—kgm?
©) 48 g(? ) = @77 g

Y) MOA komel To vipa, n pévn dUvapn mou Aackei pomn gival To Bapog.

!

| ) 1 |

Ly

Amé 10 OgpeAwdn NOpo Tng MNXavikng yid tn oTPO@IKN Kivnon £XOUE:

L m
st Mg 4 12g 12 '1057 rad
Erzl(o)ay =>a,=—""= =a, = = = a . =10—
()% ®V I 7 2 YoV 7L 12 YoV S2
© —ML 7—m
48 7

0) H ywviaki taxdtnta tng paBdou otnv Katakopuen B£on Bpioketal Pe e@appoyn tng
olatAPNONG TNG KNXAVIKAG EVEPYELAG HETAEU TNG opldOVTIAG KAl TNG KATAKOPpU®NG B€ong.

A
A 0 M B
[ - | (1)
......... M U2=0
(2)
B
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L 1,
Evniw = Evmyp = U + Ky = U + K = Mg 'Z+O ) o) =
12
2kg-10m/s®>-==m
o= Mok _ - 7 o= 20

149



|TYE »Li WOTIoUtO

LA

-moomory | (B3 | TEXVONOYLOC WHOIAKA EKMAIAEYTIKA BOHOHMATA NMANEAAAAIKON EEETAZEQN
UNoACYLotwY & exdooewy
Aoknon 20. (ekTtog e€eTactéag UANG)

O aveAKuotApag Tou oxnpatog (a) amoteAsitat amd to BAAauo €mMBATWY GUVOALKOU
Bapoug w, =2000N kat to TtTUpTMavo TEPIEMENG TOU GUPHATOCXOIVOU OKTIVAG

R =0,25m, oto omoio €xel mMpooappootel 0 Kivntipag tou aveAkuotipa. O BdAapog
aveBaivel pe otabepn taxutnta pétpou v=1m/s.

a)
1) Na UTTOAOYIOETE T YWVIAKN TaxXUTNTA TEPLOTPOYPNG TOU TUHTIAVOU.
2) Na umoAoyicete TNV L1oXU TOU Klvnthpda.
o
o (o

Nt 4 il

B) Zto oxipa (B) Ocixvetal o iGl0¢ AVEAKUOTAPAG OTOV OTOI0 €XEL TIPOCAPHOOCTEL €va
avtiBapo A Bdpoug w, =1800N. O BdAapog aveBaivel maAL pe otabepn taxutnta

pETpou v=1m/s.
1) Na uTTOAOYIOETE TNV VEA POTIN TOU KLVNTHPA, TTOU ACKETAL OTO TUMTIAVO.

2) Na umoAoyicete TNV véa LoxU TOU Klvnthnpda.

Auon
a)

1) 'Otav o BaAapog avéBel katd Ay Oa TUAIXTel vApa pNRKoug AS, yla To OToio LoXUEL:
Ay=As=R-AS.

AlalpwvTacg PE TO AVTIOTOLX0 XPOVIKO OlAcTNHA TTAipVOUE:
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ﬂ:R-A—e :>US=R(D:>Q)=&= Im/s :>(o:4@
At At R 0,25m S

2) Emedn o 6dAapog aveBaivel ye otabepn taxutntd, IOXUEL:

SF=0 = wy=T'

Opwe T kot T €xouv (510 PETpo. Apa To PETPO TnE Tdong T TOU GUPHATOCXOLVOU Eival
{00 pe To pETPO Tou Bapoug W, Ttou BaAdpou, T=w, .

Ixnpa (a):
o

W
(a) °

Emeldn 1o tUpmavo otpEé@etal pe otabepr) ywviakn Taxutnta n GUVOAIKN POTI Tou
aokeital oto TUpmavo eivat undév, omdTe yla TN POTA T, TOU ACKEL O KvNTHpag oTo

TUMTIAvVO LOXUEL:

21=0 = 1,-T-R=0= 1, =T-R

Ma v 1oxU Tou KivntApd, oxnua (a), EXoupE:

P=10 = P1=w®-R% — P =w,-v=2000N-1" = P, =2000W
S

B)

1) Eme1dn to TUpmavo otpé@etal e oTabepn YwVIAKn Taxutntd, loXUEL OTL &

21=0 = 1,-Wg-R+w,-R=0= 1,=w,-R-w,-R=
T, =(Wgy —W,)-R =(2000N —1800N)-0,25m = 1, =50Nm
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V
— —
TA wT
- 1
TAu AT
(S}
A -
Wo

Ma v 1oxU Tou KIvNTAPA £XOULE:

P=1,® = P2=(W®-R—WA-R)-% = P,=(W,-W,) v=

P, = (2000N —1800N) -1 = p, = 200w
S
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Aoknon 21. (ektog e€eTactéag UANG)

Mwa cupmayng ogaipa padlag m=1kg kat aktivag R =0,2m pmopei va KUAd (xwpig va
oAloBaivel) oe mAdylo emimedo ywviag ¢. ‘Otav auth agebei eAsUBepn va KUANGCEL OTO
eminedo, 0 puBUOG PETABOANG TNG OTPOWOPHNAS TNG WG TPOG TO KEVTIPO HAldag tng £Xel
pétpo 2/7 kgm? /2.

a. Na oxedidoete T1¢ OUVAPELG TTOU ackouvTdal oThn oaipa.

B. Na umoAoyicete 1o PETPO TNG OTATIKAG TPLBAG.

Y. Na umoAoyioste tnv emtaxuvon tou Kévtpou palac.

0. Na uTroAOYIOETE TO NUY TNG Ywviag ¢ Tou TAQylou emmmédou.

Aivovtai: g =10m/s® kat n pom adpdvelag TG o@aipag wg TPog aova Tou TEPVA amd

10 KévTpo padag 1, =2mR? /5.

Auon
w;’VT: N
h 1
By
])]QO -
8oy
V@ 0

a. Ot duvapelg mou ackouvtal otn o@aipa sivat:
e 10 BApog mou avaAuetal o GUO KABETEG CUVICTWOECG
e 1 ouvaun otApENg N amod to mAdylo emimedo Kat

e 1N dUvapn TNG oTatikng TPEIBAG, T, TTOU TPOKAAEL TNV MEPLOTPOWPN TNS GPAipAc.

B. O puBpog PETABOANG TNG OTPOPOPHNAG TNG oYAipAC wG TPOG TO KEVIPO MAlAg tng
tooUtal PE TN OUVICTAMEVN Twv poTiwv. MOvo n otatiki teBn, T, MPoKaAsi pomn otn
opaipa.
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Y. E@doov n oaipa kuAde, oxvet: o, = o, R.

Me e@appoyn tou BepeAtwdn VOUoU TNG MNXavikng yld tn OTPOQIKNA Kivnon Taipvoups:

10
5—N
t=l-a, 6, = T-R:ngzaﬂ acmZS—T: / :acm—égz
b 5 R 2m  2-1kg 7s

0. Me s@appoyn tou OgpeAlwdn VOHOU TNG MNXAvikng yla Tn HETAPOPLIKA Kivnon
maipvoupe:

T N kg 2M .
YF=mo, = mgnuo—T=ma_ 6 = nue= Mo _ 7 [ =N =—
o o mg 1kg-10m/s? 2
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Aoknon 22. (ektog e€etactéag UANG)

O optlovtiog OiOKOG TOU OXNHATOG OTPEPETAL XWPIG TPIBEG

YUpw amd otabepd KAtakopu@po Afova Tou GUUTIMTEL PE TOV /WL)
afova OUMPETPIOG TOU HE  YWVIAKA  Ttaxutnta HETpoOU

o, =10rad/s. Tn xpovikn ottypn t=0 ackoUvtal oto 6icKo

SU0 £QamTOHEVIKEG 0ptlovTieg otabepég duvapelg K =18N kat " F,

|
F, omwg oto oxfipa. Tn ottyyn t, =55 mou TO0 PETPO NG
YWVIAKNG Taxutntag tou diokou eivat o, =30rad/s, n F katapyesitat kat ™ otypn

t, =20s, o diokog otapatd ctypiaia.

A. Na Bpeite ta PETPA TWV YWVIAKWY EMTAXUVOEWY ToU GiOKOU amd Tn XPOVIKA OTLyHA
t=0 péxptn ouypn t, mou Ba ctapatnoEl oTiypiaia.

B. Na oxedldoete 10 OlAYypAPpA TNG YWVIAKAG TaxUtntag Tou 0i0KOU GE cuvdaptnon HE To
XpOVO amo tn Xpoviki ottyun t=0 péxpt Tn otypn t, o€ aplBpnpévoug agoveg.

. Na umoAoyioete Tov aplBpd Twv MEPLOTPOPWY Tou SioKoU amo tn Xpoviki otyun t=0
HEXPL TN oTypn t,.

A. Na Bpeite to pétpo tng duvapng F, .

Alon

A. Ané 0 €wg t;, n ywviakn taxutnta aufavetatl, omote n pomn g F eival peyaAitepn
g pomng tng F,. XZto Oicko ackoUvtal oTabepEg POTIEG KAl AUTOG TIEPIOTPEWPETAL HE

otadepn Ywviakn emraxuvon. To PETPo NG emrtdaxuvong tou amd 0 €wg t, eivat:

Ao 0,-0 _30r/s—-10r/s _4rad

o = — = o = = o -4
yovl At At yovl SS yovl SZ

o

ATo t, €wg t, katapyeitat n F kat ackeitat povo n otabepn pomn tng duvaung F, pe
amotéAecpa o Oiokog va emBpaduveral pe otabepd pubpd. ITO XPOVIKO Oldotnua
t, —t, =15s, n ywviakn taxutnta tou dickou amd 30rad/s pndeviletat. Apa,

rad
=2
SZ

Ao 30r/s
= T = ‘aywvz
At 15 s

‘aymvz

B. H ywviakn taxutnta o€ oxéon He To XpOvo Sivetal amd TIG OXECELG:
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O=0,+0,, t > ©=10+4t, 0s<t<5s

®=; —|0t,,| At = ©=30-2(t-5) = ©=40-2t, 5s<t<20s

To Oldypappa TNG YWVIAKNG Taxutntag o€ oxéon Pe To w4 rad/s)
Xpovo divetal oto SIMAavo oxnud. 30

ol

20 t (s)

. O apBpog N twv meplotpopwy divetat amd tn oxéon N = ?_6 , (1)
T

H ywviakn petatdémon A6 tou Oiokou looutal aplOuntikd pe 1o €UBaAdOV  TOU
mEPIKAsiETAl PETAEU TNG YPAPIKNAG TAPACTACNG TOU -t Kal TOU Afova TwV XPOVwY.

10+30

A6=8uB.:( J-Srad+%15-30rad = AB=325rad

AvtikaBiotwvtag otnyv (1) maipvoupe, N =162,5/ 1 MePIOTPOPEG.

A. Ta to xpovikoé didotnpa amd 0 €wg t,, 0 BepeAddNG VOHOG TNG MNXavikAG yla tv

mEPLOTPOYN Ypdetat:

St=Ia,, = ER-ER=I-a_,, (2)

yovl

MNa to xpovik6 dwaotnua amo t; €wg t,, o BepeAdwdng vopog TNg Mnxavikng ya tnv

neplotpoen ypagetat: Xt=I-0 ,, = —-ER=I-a,,, (3)
Awaipwvtag Tig (2), (3) Katd péAn maipvoups:

_ |- _
F].R FZR _ yovl = 18 F2 :i - F2 :6N
“FR  la “F, -2

Yov2
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Aoknon 23. (ekt0G e€eTactéag UANG)

‘Evag modnAdtng, €vw Kiveital eubuypappa os opt{ovtio Opopo Pe Taxutnta U= 10m/s,
gekiva tn xpovikn ottypn  t=0, va KAvel opaAd emTaxuvopevn Kivnon HE eMTAXUVON
a=1m/s%. KaBe tpoxd¢ tou modnAdrou éxel aktiva R=20cm kat pala m=0,5 kg, mou
BcwpoUPe OTL €ival OAN GUYKEVIPWHEVN OTNV TEPWPEPELA Tou. Ma T XPOVIKA OTLYHA
t=10s va umoAoyioete:

A) tn petatomon tou modnAdTou Kal TNy taxutnta mou 6a amoKTAOEL.
B) tn otpo@opun Tou £VOG TPOXoU Kal TO pUBPO HETABOANG TNG.

M) TNV KIYNTIKN EVEPYELA TOU £VOG TPOXOU Kal To pubud petaBoAng tng.
>~

A) 10 pétpo NG TAXUTNTAG TOU oOnueiou A TtNng A
TIEPLPEPELAC TOU TPOXOU, TOU OTOIoU N MBATIKA aKTiva R y
oxnpatilel ywvia 30° pe tnv optlovria SIAPETPO. idddy,

Uem

, 1
Aivetal to ouv 60° =§ .

AUon

A) To modnAato kdvel euBUYpapun OPAAd EMITAXUVOHEVN Kivnon pe apxikn taxutntd.
Apa n kivnon tou kévtpou palag meptypd@etal amd Tig EEI0WOELG:

1
V=Vp + 0t , AX = oot+§occmt2

Ma v petatdémon tou mModnAdTou Kal Tnv Taxutnta mou 6d amoKTACEL TN XPOVIKA
otypn t=10s, éxoupe
1 m 1. m
AX = oot+§occmt2 = AX =1O—-1Os+§-1—-(103)2 = Ax =150m,
S

52

m m m
V=U;+ 0t =>0=10—+1--10s=>v=20—.
S S S

B) H otpogoppn tou tpoxou divetal amd tn oxéon

L=lo (1) o
KaBe TPOXOC OTPOPIKA EKTEAEL OPAAG  EMTAXUVOHEVN Kivnon. R N2
H pom adpdvelag tou tpoxou, wg TMPOG ToV afova TMEPIOTPOPNG Ams,
TOU, a@oU Bewpoupe OTL OAN n pala Tou ival GUYKEVIPWHEVN TR

oTNV TMEPLPEPELA TOU, £ival
I=mR*+m,R*+mR*+..= I=(m+m,+m;+..)R* =

| =mR? =0,5kg-(0,2m )’ = | =0,02kgm?.
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H taxutnta tou kévipou palag tou TPoxoU CUUTITITEL JE TNV TaxUutnta tou modnAdrtou,
m
Vg =L =20—.

S
H ywviakn tou taxutnta tn xpoviki ottyun t=10s sivat

m
v 20 rad
Vgn=0OR =2 0=— = p=—3= ©=100—.
R 0,2m S

Me avtikatdotaon otn oxéon (1), TPOKUTITEL TO HETPO TNG OCTPOPOPHAG

L= lo= L =0,02kgm? 100729 = | = o kgm®
S S

O puBpdg HETABOANG TNG OTPOYOPHNG ival

m

2 2
& siotg, = dh o %o O g opkgm?. 5= Ok _g KO
dt ! dt R dt 0,2m dt S

N O tpoxdg Kavel cUVOETN Kivnon. ‘EXEl HETAWOPLKA KAl CTPO@IKA KIVNTIKN EVEPYELA

2
KOFKH+KE:>KM:%mugm%mz:n(ox:%0,5@-(209) +;0 02kgm? (moﬂj -
S S

K, =200J.
O puBpAdg pETAaBOANG TNG KIVNTIKNAG EVEPYELAG Elval

dk, dK, dK,

dt"k =4 + m L =YF-v,, +21-@ = Mo, O, +1o, o= Mo, v, + mR? Zem R =
dK dK, m m
—2& = mo,, Vg, + Mo, ®R = 2Mo, v, = —2%=2-0,5kg-15-20—=

dt dt S S
dK

ok — 202.
dt S
>

A) MNa va BpoUpe 1o PETPO TNG GUVOALIKAG TaxUTnTag Al o
TOU ONnpeiou A, Ux, Oa BpoUpE TN GUVICTAPEVN TWV R —,
OUO TAXUTATWY Ucm KAl Uyp A. 30°

Ot 800 empépoug taxutnteg oxnpatilouvv ywvia 60°
Kat ivat ioou pétpou. Apa
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_ 2 2
L, —\/ocm +u,,,"+2-0,

U, = /30 :Dcm\/§:> L, :20\/5%.

0 _ 2 2
-UYPVA-GUVGO —\/ocm + Uy, +2: Vg, V" = =
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Aoknon 24. (ektog e€etactéag UANG)

Mwa  koU@a opoyevig o@aipa, palag 7

m=2kg kat aktivag R =0,1 m, avépxetal

KUALOJEVN o€ mAdylo emimedo  ywviag d e
¢=30°. Tn xpoviki otiypry t=0 n opaipa , \“
EXEL PHETAPOPIKN TAXUTNTA Up Kal OLEPXETAl < i) &

amo tn Béon x=0. Tn xpovikn otiyun ti, n
opaipa OlEpxetat amd TN Béon x:=1,8m /f\‘
Kal €XEL OTPOWOPHN HETPOU L1=0,04 ‘
kgm?/s. — ¢

A) Na ypayete to BgpeAlwdn VOO TNG PNXAVIKAG YA TN HETAPOPIKN KAl TN OTPOYIKA
kivnon tng ogaipac.

B) Na UTTOAOYIOETE TN HETAPOPIKA KAl TN YWVIAKN EMTAXUVON TNG ogpaipac.
N Na umoAoyicete Tn otatikni TpBA Tou GEXETal n o@aipa amd to mAaylo eminedo.
A) Na Bpeite tn Xpovikni otiypn ti.

E) Na uloAoyioETE TNV KIVNTIKA EVEPYELA TNG GPAipAG TN XPOVIKN OTIYHA ti.
Aivovtat: n pomn adpdvelag TG o@aipag wg mpog Tov afova mou OEPXETAL A0 TO

2 1
KEVTPO TNG I=§mR2, g=10 m/s*, ny 30°=E, 43,56 =6,6.

Alon

A) H o@aipa kavel ouvletn kivnon, He
v emidpaon Tou BApoug Kat NG N i

OTATIKNG TPBNG, Ts. MNa TNV PETAPOPLKN \; 7 e
NG Kivnon, o BgpeAlwdng VOHOG TNG \ d o
HNXAVIKAG OiVEL

Olcm
- o

2k =mo,, =T, -w, =ma, = Wx 7 To
Vo 2 Z
Tc - mg ‘MU = macm (1) /
=
21N oTPOWIKA Kivnon n povn duvaun mou O | @ b

mpoKaAei pomn €ival n otatikn TeIBA,
omoTeE 0 BgPeAWONG VOHOG TNG UNXAVIKAG OiVel

Yr=Ia, =>-T_R=Ia, =T, R= —ngzay =T, __2 mRa,  (2)

160



| | = | WOTIIOUTO
]

-mosmrory| 83| 1EXVONOY L WHOIAKA EKMAIAEYTIKA BOHOHMATA MANEAAAAIKON EEETAZEQN
~Juncroviotwy & exboacwv

B) Emeldn n o@aipa avépxetal KUALOHPEVN N ETMTAXUVON TOU KEVTPOU pAaldag Tou cuvoEsTal
HE TN YWVIAKN TNG EMTAXUVON HE TN OXEON

Olom = 0L,R 3)

. . . 2 )
H oxéon (2) pe ™ BonBewa tng (3) yivetat T, :—gmacm Kal avtikadiotwvtag otn

oxéon (1) umoAoyiCoupe TNV emTdxuvon Tou KEVTpou palag tng ogpaipag

-10

ol w
N |-
U

2
_gmacm —Mmg-nue =ma,, = acmz_gg‘nuq): O =—

(/)Nl 3

A, = —3—2

S

Amé Tn oxéon (3) umoAoyiloupe TN YwVIAKA EMITAXUVCN TNG 0QAipag

N H otatikn teBn mou déxetal n oaipa amd to mMAAylo emimedo MPOKUMTEL aAmd TN
oxéon (2)

T = —%mROLV =T = —§~2kg~0,1m -(—30@) —T_=4N.
S

[e}

A) Até ™ otpo@opun TG o@aipag UTOAOYICOUHE TN YWVIAKN TNG TAaxUTNTA TN XPOVIKA
otypn t

2
0,04 KIM
s rad
lelcol:>c01:2—:>w1:2 =>m =3—.
ngz §2kg-(0,lm)2 S

H kivnon eivat kUAon, omote yua TNy Taxutntd Tou KEVTPOU PAlag tn XPOVIKN oTiypn t
IOXUEL:

rad m
Uy =0,R=>v, =3—-0Im=vy_, =03—.

S S
H petagopikn kivnon eivalt opaAd emBpaduvopevn Kal ol €ELCWOELG Kivnong
oivouv:
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m m m m
Vg =Yy + 0ty = 0,3—=v, -3t (SI)=v,=0,3—+35t, (4)
S S S S
1 2 1. .m,,
d:UOtl+§a’cmtl = 1,8m:l)0t1—§'3$—2t1 (5)

Avtikablotwvtag tn oxéon (4) otn oxéon (5) AUVoUE TO cUCTNHA KAl £XOULE
3t +0,6t,—3,6=0 (SI) (6)

H teAeutaia e€iowon eival deutepoBabuia. Bpiokoupe mpwta tn dlakpivouoa
A=B?—40y=0,6"-4-3-(-3,6)=43,56.

Ot AUoelg Tng oxéang (6) sival

_ B+JA —0,6+./4356 -0,6+6,6

—t =15 B t =—1,2s.
200 2.3 6 175 Mk

t

Aektn €ival n Btk Adon t, =1s .

E) H KivnTik  evépyela TnG o@aipag ooltal pe To ABpolopa TNG HETAPOPLKAG Kal TG
OTPOWIKNAG. Ma TN XPOVIKN OTLYHN ty €XOUE:

K., =K +K =K =£mU 2Jr11(1)2:>K =1mo 2+ 2. ZmR%e} =
oA n otp OA 2 cm 2 1 oA 2 cm 2 1

1

2 1 m Y’
K, ==mv_’(l+=-)=K_ ==-=2kg-[0,3— | =K _, =0,15J.
oA 2 cm( 3) oL 2 g( SJ or

wlo
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Aoknon 25. (ektog e€eTactéag UANG)

Mwa ocupmayng opoyevig o@aipa palag m=0,4kg kat aktivag R =0,1m ektofeletal
KATakopu@a mpog Ta MAvVw, HE Taxutnta KEVTPOU HAldag Up KAl YwvIakn Taxutntd we. Tn
ottyun t=0 tng €KTOEEUONG, N HETAPOPLKN KIVNTIKA EVEPYEla TNG o@aipag eival
OeKAMAAold TNG OTPOPIKAG. XTO HIGO TOU HEYIOTOU UWOoUG TOU (PTAVEL N o@aipd, n
pNXavikn tng evépyela sivat En =31,68J. Ocwpeiote OTL TO onpeio eKtOEUONG TNG
ogaipag Bpioketal oto emimedo PNOEVIKAG OUVAHIKNG EVEPYELAC.

Na umoAoyioete:

A) TNV apxikni TaxuTnTa Ug, TTOU EKTOEEUTNKE N oaipa.
B) tn oTpo@oppn TNG cQaipag otnv avwtepn tng Béon.

I to AGYO TNG HPETAPOPIKNG TIPOG TN OTPOPIKN KIVNTIKN EVEPYELA TN XPOVIKA OTIYHA
t1=1S.

A) to puBuO peTaBoAng tng OUVAMIKNG EVEPYELAG TNG o@aipag, otav aveBaivel Kat
Bpioketal oto PLod tou PEyloTou UYoug TNG.
Aivovtat: n pomn adpdvelag Tng o@aipag wg mpog Tov afova mou OEPXETAL ATO TO

, 2
KEVTPO TNG I=§ mR? kat g=10 m/s%.

Auon

A) H pnxavikn evépyela g ogaipag kab’ O6An tn OldpKela tng Kivnong mapapével
otabepn, ylati otn ogaipa aokeitat povo n OUvapn tou Bdpoug NG Tou Eeival
ouvtnENTIKA dUvapn. XTo PIoo TOU PEYIOTOU UWOUG TIoU (PTAVEL N ogaipd, n PNXAvikn tng
evépyela eivat Ew =31,68 J kat toco eivat oe kabe Ofon, dpa kait otn O£on NG
EKTOEEUONG TNG. 'ETOL, Yld TNV ApXIKNA TaxUTNTA Ug, TTOU EKTOEEUTNKE N o@Aipd, EXOULE:

Eunx - Kapx + Uapx = Eunx - Kuswpx + Kcrp,apx + Uapx = v=0 oY i
K ET,0
Eunx - Kusr,apx +% + Uapx =
1
MK o g 115 mo, U o,
unx_T apr = unx_T apr = UIT P :
11'10'4kg.002 - hmux
31,68) = —2 0=
10 h
m
UO :12_ T (DU
S V,
v v
U[lup:O
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B) H o@aipa déxetat gévo tn dUvapn Tou BApoug tng, n omoia €xel onpeio e@pappoyng to
KEVTPO palag Tou ocwpatog Kat dev mpokaAei pomn. ‘ETol n ywviakn tng taxutnta Kat n
OTPOYOpPUN TNG Olatnpouvtal otabepEég oe OAN TN OIAPKELA TOU PALVOHEVOU. Tn XPOVIKA
ottyun t=0, n METAQPOPIKA KIVNTIKA €VEPYEWM TNG o@aipag eivat OgkamAdola Tng

OTPOPIKNG. Apa

K eT, o :1OKG1: o jimooz zlollmoz :lmooz :10lsz2(,002 f—
pet,apy PLapY 2 5 >E
m
2 UOZ Yo 12? rad
0)0 = 2:0\)0:—:0\)0:—:@0:60_
4R 2R 2.0,1m S

H otpowoppn Tng ogaipag otnv avwtepn tng 6€on eivat

2
L =T, = L:%mRzmo = L:§0,4kg-(0,1m)2-60%:> L =0,096 kg;“ .

) Tn xpoviki otiyun ti=1s n taxutnta Tou KEvipou paldag tng oaipag sivat

m

v, =V, —0gt=v, :12?—10SZ

-1s:>ul:2?.

0 AGYOG TNG HETAPOPIKNAG TIPOG TN CTPOPIKN KIVNTIKA EVEPYELA Eival

2
1, 1, ,m
Kp.z:‘c . Emol _ Emol . Ulz _ ( S Kusr _i
K. 1 , 12 2 2 2., 2_2 rad2 K_ 18
I () ——mR°w," —R°m," <.(0.1m 2-(60] ot
2 ° 25 ° 5 % & (0.1m) s

A) O pubuog peTaBoAng TN SUVAUIKAG EVEPYELAG TNG oaipag ivat

dU  dK

U+K:Em:>dU+dK:dEm:>dU+dK:0:>—+——O:>
dt dt

du_ dK_ oW, dW, _du_ (-mady)

dt dt dt dt dt dt

Oa Bpoupe TNV TaxutnTa TG 6YaAipag 6To HIGO TOU HEYLIOTOU UYOoUG TnG, £@pappolovtag

NV apxn olatpnNong TG KNXAviKAg EVEPYELAG.

Mpwta Ba epappdcoupe TNV apxn dlatNPENoNG TNG KNXAVIKAG EVEPYELAS Yid va BpoUpe To

HEYLOTO UWOC hmax
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Epnx = Kapx + Uapx = Kre?» + Urzk = Kuzr,apx + Kcrp,apx + Uapx = err,rz?» +Kcrp,rsk + Ursk =
m 2
1 v, (Hj
Mgt +0=0+mgh,,, = hy, = 2= h,, = —Sm: h,. =7,2m.
g 2-10—
S

Twpa, epappoloupe TNV apxni OlATAPNONG TNG HNXAVIKAG EVEPYELAG METAEU TG BEong
EKTOEEUONG KAl TNG BE0ONG TOU HIooU ToU PEYLIOTOU UYOUG

EHnX:KaPX_'_UQPX:K—’_U:K +K +U(XPX:KHS‘C+KO"EP+U:

HET, 0Py, oTtp,apy

%muo2 +0:%muz2 +mghL£‘X:>u2 = v, -gh, ., =

2
o, = 112M] -10M.7 om = v, =642,
2 s? 2 S

S

H oxéon (1) pe apOunTikn avtikataotaon Oivel

du du m m du J
L mgu, = —0,4kg-100 .62 N & _0a 22
dt 902 = 4t 905 \/_s dt \/_s
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Aoknon 26. (ektog e€eTactéag UANG)

‘Evag opoyevig diokog, palag m=2kg kat aktivag R=0,1m, pmnopel va
TepLOTPEDETAL YUpW amd akAovnto katakopudo afova, ou SLEpyeTal
anod to KEVIPO Tou. Mia opllovtia epanrtopevikr) duvaun F aokeitat
oTo 8loKo yla Xpoviko dtdaotnua 5 dsutepoléntwy, Onwe daivetal oto
oxfita, Kat tov emtoyUveL. Enetta n SUvaun molel vo aoKeiTol KoL o h

6lokog emPBpaduvetal, Aoyw TpLpwv, HEXPL VA OTAUOTHOEL.

H ywviakn toxutnta tou §iokou 0 ouvaptnon UE To Xpovo daivetal
oTo SumAavo Slaypappa.

Na urtohoyioete: “)T (rad/s)
20

A) ™n ywviokn emtayxuvon tou 6lokou kaB®' OAn TN

Slapkela g Kivnong tou.
-1 —_—
0 5 15 t(s)

B) T0 GUVOALKO apLOO TwWV oTPodwV Tou SiloKou.

I) To pétpo NG pomng tng SUvapng TN TPLPBNC, av Bewpriooupe OtL eival otabepn og OAn
TN Xpovikn Stapkela meplotpodng Tou diokou.

A) 1o €pyo TN Suvaung F, yla To XpOoVIKO SLACTNUA TTOU EVHPYNOE.
E) tov puBuod katavaAwong evépyelag anod tTnv TeLPn, Tn XPOVLIKN otyur t=10s.

Alvetal n pomr adpavelag Tou §lokou wg mpog Tov afova Tou SLEPXETAL A0 TO KEVIPO

1
tou |=—mR2.
2

Auon
, , , , , , A®
A) H ywviakn emrtaxuvon tou dickou divetat amo tn oxeon o, =
t

‘Etol, ota mpwta 5 deuTePOAETTA TNG Kivnong, Tou €ival opaAd EMITAXUVOHEVN OTPOWIKNA
Kivnon, sivat

rad
20—-0
At Y 5s Y s’

2ta emopeva 10 OsuTePOAENTA N Kivnon €ival ogaAd emBpaduvopevn OTPO@IKNA Kal n
YWwVIaKn €mtdxuveon tou diokou ivatl

rad
0-20—
YAt v 10s v s?

a
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B) A’ 1poTmog

Tn ywviakni petatdmon tou Oiokou, AB, Ba tnv umoAoyicoupe amd to €uBadd mou
TEPIKAEIETAL ATTO TN YPAWIKA TAPACTACN OTO OlAYPAppd YWVIAKAG TaxUtntag - Xpovou
Kal Tov afova tou Xpovou

A, :%-155-20%: A, =150rad.

O OUVOALKOG aplBUOG TWY CTPOWYWYV Tou GiCKOU givatl

AB,, 150rad

27 2r

75 .
= N =—oTtpoPés.
T

B’ tpdmog

Oa umoAoyicoupE TPWTA TN YWVIAKN Hetatomion tou Oiokou, 61, ota mpwta 5
OEUTEPOAETTA TNG Kivnong

A8, = %aYlAtZ = %.4@-(55)2 = A6, =50rad.
s

Od UTIOAOYICOUE OTN GUVEXELD TN YWVIAKN PETATOMON tou Oiokou, B2, ota emdpeva 10

OEUTEPOAETTA TNG OPAAG £MBPAGUVOHEVNG GTPOPLKAG Kivnong

1 rad 1 rad 2
A92 = O‘)OAtZ + anzAtzz = ZOT -10s + E . (—2 S_Zj . (105) — A92 =100rad.

H cuvoAlkn ywviakn petatdmon tou diokou gival

AO,, = A0, + A0, =50rad +100rad =150rad.

O oUVOALKOG aplBPOG TwY GTPOPWY Tou dicKou gival

A6, 150rad
2n 2n

75 .
= N =—oTpoPés.
T

M MNa w deltepn pdon kivnong tou diokou, amd 1o BgpeAlwdn VOUO TNG UNXAVIKAG yla
TNV OTPOYIKN Kivnon, UmoAoyi{oUpE TO HETPO TNG POTG TNG SUVANNG TNG TPIBAG
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1 1 d
r=Ia, :>|rT|:I‘ocy2‘:>|rT|:EmRz‘ayz‘:>|rT|:§-2kg-(0,1m)2 ~2rsi2:>

|t/ =0,02Nm.

A) Ta tnv mpwtNn daocn Kivnong tou 6ickou, amd To BePeALWON VOHO TNG HNXAVIKAG Yld
NV OTPOWIKNA Kivnon, umoAoyiloupe tn dUvapn F

1mRzocyl +|’CT|

Zrzlocy1:>rF—|rT|:IaY13FR—|TT|:%mR20LVl:>F: s =

;-Zkg-(o,lm)2-4r:2d+0,02Nm

F= = F=0,6N.

0,1Im
To épyo tng duvapng F, yla 1o Xpoviko dldoTtnya ou evipynoe, looutal He

W, =1.0, = W, =FR0, = W, =0,6N-0,1m-50rad = W, =3J.

E) O pubuog katavaAwong svépyelag amd tnv telBn divetal amod tn oxéon

dw, (-t,do)
= =—7. - 1
dt dt e O

H ywviakn taxiutnta tou 8iokou tn Xpoviki otiypn t=10s, dnAadn 5 dsuTePOAETTA HETA
v évapén tg emBpaduvopevng Kivnong, givat

rad rad rad
O=0,+0a.,(t-5)= 20—+(—2—2j-552>0):10—.

S S S

Amo tn oxéon (1) pe avtikatdotaon umoAoyi{oupe Tov pubud KAatavaAwong EVEPYELAG
amo tnv TpBn
dW; rad  dW; J

—7L =—1,-0=-0,02Nm-10— = =-0,2-.
dt S dt S
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OEMA A
MpdBAnua 1.

H Aentr, opoyevig paBdog OA tou oxnuatog €xel pnkog L, pala M kat pmopei va
TIEPIOTPEPETAL OE KATAKOPUYO £TMEDO YUPw amod optlovtio akAovnto afova (apbpwon)
mou SlEpxeTal amo 1o dakpo tng 0. Zto aAAo dkpo A tng paBdou eival dspévo éva aBapeg

vAHa, oto AAAo AKpo Tou oTolou Eival avaptnuévo, Péow tpoxaliag palag m = 0,1/5 kg

Kat aktivag R, éva owpa X pdlag m, = 0,15 kg .

,

To vApa eivat kabeto otn paBdo OA oto akpo tg A. H pdBdog, 1o cwpa X Kai n
tpoxalia 1eoppomolv akivnta, pe T paBdo va oxnuatilel ywvia ¢ =45° pe to optldvTio
odamedo. Na Bpeite:

a) To HETPO TNG Tdong T, Tou vipatog 6to onpeio A.
B) tn pala M tng paBdou.
Y) T0 PETPO TNG dUvaung F mou ackeital otnv tpoxaAia amo tnv afovd tng.

0) To pétpo TnG OUvapng F mou aokei n apbpwon otn pabdo.

Aivovta: g=10m/s?, 2~14, /38,95~6,24

169



|| | E = | WOTIIOUTO
[Ty

e G WHOIAKA EKMAIAEYTIKA BOHOHMATA MANEAAAAIKQN EEETAZEQN
UNoACYLotwY & exdooewy

Auon

a) Zto oxnpa @aivovtal ot SUVAELG TTOU ackouvtal otn paBdo Kal 6To cwHa, Kabwg Kat
ot QUVAELG TTOU acKoUV poTih oTnV TPoxaAia (wg mpog Tov dafovda tng):

Emeldn 1o owpa X 1copporei, 1oXUEL:

SF=0 = T,=w, = T,=mg = T,=+5N

Emeldn 1o vApa sivat aBapeg, EXoUpE:

T,'=-T, = T,'=T, = T,'=+6N

Emeldon n tpoxalia .oopporei, 1oxUel (wg TPog Tov aovda tng):
$i=0=>T,"R=T,"R=>T,'=T,'=T,'=\5 N

Emelon to vipa sivat aBapeg, EXoupe:

T'=-T, = T'=T, = T,=5N

B) Emeldn n paBdoog 1ooppoTiel, 1oXUEL (WG TTPOG Tov dfova mou dtEpxetal amo to 0):
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1=0=>1,+7,=0=>1,=1,=>1,=T,-L

To peTpo NG pomng T, Tou Bapoug tng paBoou wg mPog Tov a§ova mou SIEPXETAL Ao TO

onueio O divetal amo tov tumo:

1, =W-d, omou d eival o poxAoBpaxiovag tou Bapoug W . loxuel ot
w

L2
4

d=(0OK)-covp = d:%-cov450 = d=

Emopévwg:

L2 5.2

t,=w-d = t,=Mg-d = r1,=M-10- —(SI) = M—(SI)

Me avtikatdotaon otn oxéon 1, =T, L €xoupe:

2\/5

5L\/_ _J5.L ﬁkg

T, =1,-L M=

w

252

N N kg= M=0,2410 k
522 |

M =
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Y) ZTnv TpoxaAia ackouvtal ot €€Ng OUVAELCG:
e TO Bapog tng, w

e 1 tdon tou vAipatog, Ty’

e 1 tdon tou vipartog,T;”

e n duvaun F, amd tov afovd tng

AvaAUoupe Tnv td@on toUu vApatog, Ti ot OUO KABetTeg

OUVIOTWOEG
T =Tmue
T, =T/ocvve

H tpoxaAia eivat akivntn, dpa XF=0 kat n OUvaun F 6a eivat avtibetn amd tnv

OUVIOTAMEVN TWV AAAWY TPLWV GUVAHEWY, TTOU TO HETPO TNG LlooUTal HE

SF= JSF2+3F? = \/Tlx’z t(wT, +T) =

XF = \/(Tl'nu(p)z + (mg + T cove+ Tz')2 =

(\/_J_ J (Olfkg 10—+J_*/_N+J§NJ2:>

SF = (2,5)+(\/§(1+%+1)] |\|=\/(2,5)+(\/§-2,7)2 N =./38,95 N= F~6,24N

Apa 10 péTpo TNG dUvapng F mou ackeital otnv tpoxaAia amd tnv afovd tng looutal Pe
F=6,24N.

0) AvaAuoupe tnv 'T'l o€ OUO OUVIOTWOEG: Hia katakopuen Kat pia opllovtid, Omwe EXEL
avaAubsi kat n F. Emeidn n 'T'l glval kdbetn otn pdBoo Kat n 'T'ly glval katakopu®n, n
ywvia mou oxnuartifouv Oa eival ion pe ™ ywvia ¢ mou oxnuatifel n paBdog pe v

opllovTia dleubuvon (OTwG paivetal 6To oxnua).

Emeidn n paBdoc 1copportei, LoXUEL:
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F,.=0 = F =T, = F=Tnup = F =

Nﬁ‘
5

3F=0 = F+T,=w = F =Mg-Touvp =

Fy:ZJEN—Jg-%N =N FyngEN

Me xprion tou NuBayopsiou OswpPAUATOC EXOUE:

2 2
FF=F’+F’ = FZ:[@NJ +(@NJ

2

F2:(¥+97?)N2 = F?2=25N* = F=5N
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MpdéBAnua 2.

‘Evag mupooBéotng Bdapoug wq=800N aveBaivel oe pia okdAa Bdpoug
w2=400N Kat pnkoug (=6m, mou €ival oTnplypévn oto Asio ToiXo €vOg
omtioU oxnpatifovrag ywvia 6 pe 1o £0a@og. O CUVIEAEOTAG OPLAKAG
TPBNG PETAEU TG OKAAAG Kal Tou £8AgouUg ivatl P=5/6.

a) Na oxedlaoste OAeg TIG OUVAMELG TTOU ackouvtal otn OKAAd Kat va
uttoAoyioete TNV oplldvTia KAl TNV KATAKOPUPN CUVIOTWOA TTOU AOKEL TO
0amedo otn OKAAd, av yvwpilete OTL n opt{OVTid CUVIOTWOA EXEL TN

péylotn duvatn Tn.

B) Na Bpeite T0 PEYIOTO PAKOG X, TAVW OTN OKAAQ TTou PTTopEl va aveéBel

HE ao@AaAela o MUPOoBESTNG o cuvaptnon He Tnv €906, dmou 6 n ywvia petall okdaAag
Kat damédou.

y) Na Bpeite yia mowa TPl tng ywviag 6 o mupooBEotng Pmopeil va avéBel pPe acpdaisla
OAN TN OKAAdQ.

0) ‘Otav o mupooBEoTng BploKETAl OTO AVWTEPO ONUEIO TNG OKAAAG, HE TN OTATIKN TPIBA
oTNV 0pLaKn TNG TN, VA UTOAOYICETE TIG POTIEC OAWY TwWV OUVAHPEWY TTOU AoKOUVTAl 0T
OKAAa, wg mpog To onueio Z mou Bpioketal otn Bdon Tou Toixou, va mpoodlopioTe TNV

KATeUOUVON TOUG Kal Va UTTOAOYICETE TN GUVICTAPEVN TOUG.

_Adon
a) Xtn okdaAa Omw¢ Otixveral oTo oxAua ackouvtal ot £EAG
OUVAUELG: ’L[A—
e TO BApoG TNG W2, OTO KEVIPO TNG KAl OTNV KATAKOPUYO /ﬂ “‘:’
SievBuvon. J‘M R
e pua duvapn Ny, ion pe To0 Bapog tou mMupooBEoTn Wi, TTOU AdYw D (A
NG LOOPPOTIHAG TOU TUPOCBEDTN, MHETAPEPETAL OTn OKAAQ, ; o
Ni=wj. ¥ G .
e notatikg TpBn Gy, oto dkpo tng I, optovtia mpog ta de€Ld. / ‘0
|

e N Katakopugn duvapn otipteéng Gy, amd to £6agog.

e n optlovtia duvapn emang F, amod tov Toixo oto onpeio A.

H okdAa ooppotei, apa Ba 1oXUoUV Ol OXECELG
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. R =0=G,-w;-w;=0=G, =w; +w,=800N+400N=1200N

Gy, =N=1200N

>E=0 n Gy,-F=0 1 G,=F

[ ]
H Gx wooUtatl pe Tn otatikn TpBR Kal agou €XEL TN PEYLOTN TIKA TNG €ival

G = Tomax = pto N =Gy = F=%1200N ~1000N

B) MNa tnv ooppotia Tng oKAAAg LoxUEL €Tiong
2t =0= F(AZ)—wi(TM')—=w, (TA") =0 = F/nmub— wixcovo — w, gcuve =0=>

¢
Finub—-w2500v0 1600N . 6m - nuo — 400N -3m- cuve
w;cLvo B 800N -cuLvo

X =

x=(7,5606—-1,5)m

Y) H teAeutaia oxéon yua X =(=6m, otav dnAadn o mupocBEoTng avéBeL 0TO AVWTEPO
onpEio TG oKAAag, Oivel

6=7,5¢00-15 = ep0=1,(0=45")

0) Oewpwvtag BeTIKA TN QOpPA TPOC TOV avayvwotn, n pomn tg F €xel kateubuvon
OeTikn Kat aAyeBpiknA TN ion pe:

Tp(z) = F(AZ) = F(nu6=1000N-6m @ = Tp(z) = 3000</2Nm

H pom tou Bdpoug tng okAAAg €xel KATteUBuvon TPOC Tov avayvwotn (BeTikn) Kat
aAyeBpiki i ion HE:

T, (2) = Wa(ZA) = W2 £ G0VO= 400N 6;"? = Ty, () = 600yZNm
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H pomni tng Ny gival undév, yuati o popéag tng mou eivatl i6log Pe to opéa Tng dUvapng

ToU Bdapoug tou mupocBéatn OLEpXeTal amo to Z.
H pomn tng Gx givat undév, ylati o popeag tng SlEpxetal amo 1o Z.

H pomn tng Gy €xel kateuBuvon amd Tov avayvwotn mpog Tn ceAida (apvntikh) Kat

aAyeBpIKA TN ion pe:

Tay(2) = -Gy (zr) =-Gylovvh=—-1200N-6m % —

Tay(2) = —3600+/2Nm

H cuviotapévn OAwV Twv poTIwY, W¢ TPOG TO onpEio Z, sival

Z‘C(z) = TF(Z) + TWZ(Z) + TGy(Z) =

21z = 3000~/2Nm + 600+/2Nm — 3600+/2Nm =0

ToU €ival avapevopsvo, ylati otav €va cwpd LGOPPOTIEL N GUVOAIKN POT Tou OEXETAl

givat pndév wg mpog omolodnmote afova.
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MpdéBAnua 3.

O tpox6g Tou oxnuartog éxel aktiva R=0,1m kat otpépetat yipw amd opildvtio
otabepo afova mou OLEPXETAL ATIO TO KEVIPO TOU MHE YwVIAKA taxutnta pétpou 10 rad/s.
H pdBdoc AOB tou oxnpatog £xet pnko¢ d=0,4m, sivat aBapng kat pmopsi va
oTpEpetal yupw amo opllovrio otabepd afova mou mepva amod to onpeio O Kat eival
mapdAAnAog otov aova mepLoTPOPng Tou Tpoxou. Tn xpovikn otiypn t, =0 aokeitat
oTo akpo B tng pdBdoou katakdpun duvaun pétpou F=400 N pe amotéAeopa n paBdog
va €QATITETAL OTOV TPOXO 0T0 AKpo tnNGg A. H paBdog tooppomei oplldvtia, vw o Tpoxog,
AOyw TPBWYV OTO onpeio emagng Pe tn paBoo, KAvel opaAd emBpaduvopEVN CTPOYIKN
Kivnon Kat TeAlKd otapatd tn Xpovikn otiypun t=20s. H tpB oAicOnong mou aokei n
paBdog oTov TPOXO, 660 auTOg TMEPLOTPEPETAL, éxel pETpo T, =10 N kat o cuvteAeotig

TPIBNG 0AicBnong petau tou Tpoxou Kat tng paBdou sival p=0,1.

/-\V

Ko

Na Bpeite:
a) tnv amootaon (AO).

B) TN YPAUMIKA TAXUTNTA €VOG GNHEIOU TNG TTEPLPEPELAG TOU TPOXOU OE GUVAPTNON HE TOV
XPOVO Kal va Tn oXeOIACETE O aplOPNPEVOUG AEOVEC.

Y) ToV aplOpd twv MEPLOTPOPWY TOU TPOoxXoU amd tn Xpovikn otiypn t1=10s péxpl va
OTAMATNOEL.

. . , . . . , 5m
0) TN XPOVIKI OTLYHN TTOU TO CNHELO A EXEL CUVOAIKI ETITAXUVON HE HETPO Aa= 2—\/;—2.
S

177



|TYE E WVOTITOUTO

LA

-moemrory % | texvoAOYLaC WHOIAKA EKMAIAEYTIKA BOHOHMATA MANEAAAAIKQN EEETAZEQN
UNoACYLotwY & exdooewy
Auon

a) H tpBn oAicBnong mou ackei n paBdog AOB otov Tpox0, 0G0 AUTOG MEPLOTPEPETAL,
diverat amo tov twwmo T, =pN, 6mou N n kaBetn 6Uvaun emagng mou ackei n paBdog
AOB otov Tpox0. Me emiAuon wg mpog N Kal avtikatdotacn £XOUpE

N:L=%:N=100N

n 0,1
Ao tov 3° Nopo Newton, n ka@stn dUvapn emagng mou ackei n paBdog AOB otov tpoxo
€XEl (00 PETPO PE TNV KABeTn SUvapn emagng N’ mou ackel o Tpoxog otn pdBdo AOB

(BA. to mapakdatw oxnpa). Emopévwg: N'=100 N

Ot duvapelg mou ackouv por otn paBdo AOB eivatl ot €€AG:
N KAtakopugn duvapn IE, TTOU aoKel TN pomn 7T

n Kabetn dUvapn emagng N’ mou aokei o TpOXOG otn paBdo AOB, mou ackei tn potmn T,.

Ot KaTeUBUVOELG TWV POTIWY Paivovtal 6To oXAHA:

®’_f

S

(o) T1
A L8 B
- v |_:'
N' v

Ma va woopporei n paBdog AOB o optlovtia B€on, MPEMeL va IOXUEL:

21=0 (wg mpog 1o onueio 0) (1)

O¢toupe (AO)=X.

Ta p€Tpa Twv pomwy Twv OUVAPEWY eivatl:

1=F-(OB) = 1=400-(0,4-x) (SI)= 1t=160-400x (SI)
1, =N"-x = 1,=100x (SI)

Me avtikatdotaon otn oxéon (1) EXOUpE:
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2t=0 = 1=t = 160-400x=100x = 500x=160 = (AO)=0,32m

B) ATO TOV 0PLOHO TNG YWVIAKAG EMTAXUVONG EXOULE:

rad
Ao 0 -0, O_lOT
o, = E =0y, = " = 205 =0, = -0,5

rad
S 2

Apa, n ouvaptTnon TG YWVIAKNAG Taxutntag He Tov Xpovo ivat:

rad rad Ve (/)
o=0y+o,t=>0=10—-05—t=w=10-0,5t (S.1.) 4
S S
1
H ypappikn taxutnta evog onpeiou TnNG MEPLPEPELAG OE GUVAPTNON
HE TOV XpOvo eival
v, =0R=v =(1O—O,5t)0,1m:>uyp =1-0,05t (S.1) 0 20 (=

Kat 0gixvetal oto OumAavé Siaypappda.

Y) Tn Xpovikn otiypn t1=10s n ywviakn taxutnta Tou tpoxou givat

o, = o, +a, t, =1o@+(—0,5@j-105:>m1 _sfad
S S

YoV
S

H ywviakn petatomon tou diokou, AB, oto xpovikd Sidotnpa amo ti=10s péxpt t=20s

glvat

AO = w,At + %ayvatz 51 10 +%-(—O, 5@)-(105)2 = AO=25rad
S S

O aplBudg TwY MEPLOTPOPWY TOU TPOXOU GTO AVTIOTOIXO XPOVIKO Sldotnya sivat

_ A6 _ 25rad
2n 2n

12
N =N= —’SGrpocpég
T
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0) H emtpoxi0g €MTAXUVON £VOG ONHEIOU CUVOEETAL PE TNV
YWVLAKNA EMTAXUVCN TOU TPOXOU HE TN OXEoN
dv d(oR do
snz yp: ( ):R_:asn:Ray@V
dt dt dt
To onpeio A €KTOC aAmMO TNV EMTPOXIO EMTAXUVON E€XEL KAl

KEVIPOUOAO. Apda, n EmMTAXUVOR TOU wooltal pE TN

OUVIOTAUEVN TNG EMIPOXIOU, Cer KAl TNG KEVIPOHOAOU

EMTAXUVONG, Uk.

2
j (04m)’ + o (0,1mY’ = & =129

s S

, , , , , , rad |,
H XpoVviKA oTLypr Tou To onpeio A €xel ywviakn taxutnta o =1— eival

S
o 1@_10@
O=0y+o, t=1t= 0=z_5 S —t=18s
(xymv -0 5@
) SZ
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MpdBAnua 4.

H aBapng tpoxaAia X tou oxnpatog, aktivag R=0,1m, pmopsi va meplotpéetatl, Xwpig
TPIBEC, YUpw amo optlovtio akAdvnto daova mou OLEPXETAL ATIO TO KEVIPO TNG KAl givat
KAaBetog oto emimedd tnG. MNpw amd tnv tpoxaAia sivat TUALYHEVO TTOAAEG (POPEG AETITO
aBapég Kal Pn €KTato vipa, To omoio dgv oAloBaivel mavw otnv TpoxaAia. Xtn pia akpn
TOU VAHatog €xel avaptnOei to cwpa Zi. ZTnV AAAN AKpn TOU VAPATOG £XEL TPOoOEDEL TO
owpa Xz, to omoio Bpioketal mavw oe Acio optlovtio emimedo. To cUCTNUA OOPPOTIEL

akivnto pe tn Bonbeia 6avikol shatnpiou otabepdg k=100—, oto omoio éxel
m

mPocdeBel 0TO éva AKPO TOU TO OWHA Xz, EVW TO AAAO AKPO TOU €ival OTEPEWHEVO OF
akAovnto otiptypa. Ta cwpata X4 kat X, €xouv pala m=1Kg to kabéva.

>, K

O SAMAANANNNNANANNNNAKR

24

a) Na Bpebei to pétpo tng duvaung F, mou ackei to eAatnplo oto owua X; , 6tav 1o

oUoTNUA LOOPPOTIEL.

Tn xpoviki ottyp t, =0 ko6Boupe to vApa 6TO ONPEio TTOU CUVOEEL TO CWHA Xz PE TNV
TpoxaAia, pe amotéAsopa n TpoxaAia va EEKIVAOEL va TEPIOTPEPETAL PE OTABEPN YWVIAKNA
emraxuvon 50rad /s? kat To cUcTnpa eAATAPIO - OWHA Iz va EEKIVACEL va EKTEAEL amAn
apHOVIKN TaAdvtwon.

Na Bpeite:

B) moco €xel katéBel To owpa Xy amd tn xpovikn ottypn t; =0 pExpt tn xpovikn otiypn
t, Katd tnv omoia To HETPO TNG YWVIAKAG TAxUutnTag tng tpoxaAiag yivetal aplOpntika
{00 PE TN YWVIAKA ouxvotnta Ttng amAng dApHOVIKAG TAAAVIWONG TOU OUCTAMATOC

eEAATAPLO - CWHA ;.
Y) TO pUBHO PETABOANRG TNG KIVNTIKAG EVEPYELAG TOU CWHATOG X1 s TN XPOVIKA oTypn t,
OTwG autn Kabopiletal 0To TPONYOULEVO EPWTNHA.
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0) 0 pUBPO HETABOANG TNG OPHAG TOU CWHATOG X2, TN XPOVIKN OTLYHUH TOU KIVEITAL TTIPOG
N B€on ooppotiag tou pe taxutnta u=0,5m/s, AauBavovtag wg BETIKA @opd yla tnv
TAAAQVTWON TOU CWHATOG X2, TTPOG TA APLOTEP.

, m
Aivetai: g=10— .
S

Auon

a) Zxeoladoupe TIg QUVANELG TTOU AoKOUVTAL OTA CWHATA Kal 6TV TPoxaAia:
210 oxnpa aivovtal ot SUVAPELG TTOU AdoKoUVTdl OTO X+:

n dUvapn W eivat To Bapog Tou cwuatog,

n 6uvapn T, aokeital amod 1o KATakopuUWo vipd.

Emiong @aivovtal ot duvapelg mou ackouvtal 6To Xz:

n duvaun F

€,

, GOKeital amd to eAatnplo,

n 6uvaun T, aokeitat amd to opldovTio vipa.
2NV TpoxaAia X £€xouv oxeOlaoTel ot QUVAKELG TTOU AoKoUV poTi:

n 6uvaun T,' aokeital améd to KATakopuYo viua,

n éuvaun T,' aokeital amod To opllovTLo vhpa.

= ~ 2; - k
P O~ 1Y <
\

b3 >
Q ANttty

|
R
W

Ma TNV 1ooppoTia Tou X1 EXOUE:

182



| | | E e WOTIouUto

-aioeanTor')| 2] | TEXVOAOYLOC
UnoAoyIotov & exdooswv

WHOIAKA EKMAIAEYTIKA BOHOHMATA MANEAAAAIKON EEETAZEQN

SF=0 = T,=w = T,=mg = T,=10N
Emelon to vipa sivat aBapeg toxueL:

T,'=T,=10N

TpoxaAia akivntn,

>1=0=>T,"R-T,’R=0=>

T, =T,

Emelon to vipa sivat aBapég toxueL:
T,'=T,=10N

Ma tnv l1ooppoTia Tou X; EXOUHE:

>F,=0 = F,=T, = F,=10N

B) MOAIGC KOWOUPE TO VAHA, N TPoxaAia Ba EeKIVACEL va TEPIOTPEPETAL Kal TO X1 vd
KateBaivel Ye mrTaxuvon o. XTo oxnpa @aivovtat ot GUVAPELG TTOU AoKOUVTAl OTO X1 Kdal
n dUvapn mou ackeital otnv Tpoxalia.

£
z
T
:I:
21| la
R
w

MOALG KOWOUPE TO VAUA, TO X; EKTEAEL ATAR APHOVIKA TAAAVTWON HE YWVIAKEA GUXVOTNTA

k 100N/m rad
O=,—=,——""=> 0=10—.
m 1kg S
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>, k

€A

T

]
AN,

Waxvoupe moco Ba €xel KATEBEL TO cwpaA X1 OTAV N TPOXAAIQ TEPIOTPEPETAL HE YWVIAKN

. rad , , , , , .
taxutnta o =10 —. Eme1dn to vAipa dev oAloOaivel mavw otnv TPoxaAia, to cwya X 6a
S

éxel katéBel katd h mou eival ico pe TO PNKOG As Tou oXowviloU TOU EETUAIXTNKE,
h=As=R6

H kivnon mou Kavel n tpoxaAia gival ogaAd EMTAXUVOHEVN OTPOWIKN Kivnon. Apa amo tn

ox£0N TNG YWVIAKAG Taxutntag 6a UTTOAOYICOUHE TN XPOVIKA oTiypn t

rad

H ywviakn petatomon tng tpoxaAiag tn Xpovikn oTiydn tq givat

AO = anwvtf =%-50@-(0, 2s)° = A@ =1rad
S

To owpa X 6a katéBel katd h mou eivalt ico pe 10 PAKOG As TOU OXOlvloU ToU

EeTUAIXTNKE, TTOU €ival ico pe

h=As=RA0=0,1m-1rad = h =0,1m

Y) O pubpog petaBoAng TNG KIVNTIKAG EVEPYELAG TOU OWHATOC X1 OIVETAL amd TN GXEon

K W, 2F- K
d—:d—wz—dy:ZF-o:d—:mao @
dt dt dt dt
H emtdaxuvon tou ocwpatog X €ival ion PE TNV €mMTPOXIO EMTAXUVON TWV CNHEIWY TNG

TIEPLPEPELAC TNG TPOXAAIAG Kal tooUTdal PE

m
s2

a=a, =—">= :Rocwa:O,lm-SO@:Mx:oc =5
S

EMLTP
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Tn XPOVIKA oTyun ti, TOU N YWVIAKA Taxutnta tng tpoxaAiag sivat w=10rad/s, to cwua
21 €xel taxutnta (on ME TN YPAMHUIKA TAXUTNTA TWV ONHEIWV NG TEPLPEPELAG TNG
TpoxaAiag Kat looutat PeE

rad m
V=V, =oR = v, =10T-0,1m =>v, =1?

Apd, 0 puBUOG PETABOANG TNG KIVNTIKNG EVEPYELAG TOU CWHATOG X1 HE AVTIKATACTAON OTN
oxéon (1), wooutat pe
dK dK m. m_dK _J

— =mav=—=1kg-5— 1—=—=5>
dt dt S S dt S

0) O pubuog peTaBoAng TNG OpHUNG TOU CWHATOG X, OiveTal Aamo T
oXxeon

dp _
dt

Oa Bpoupe tn B€on Tou cwpatog dtav n taxutntd givat u=0,5m/s.

SF=—kx (2

Amé to dumAavo oxApa mapatnEOUHE OTL TO CWHA Yl va KIVE(Tal PE

O£TIKN TaxutnTa mPog Tn BEon 1ooppoTiag EXeL apvnTIKA BEon.

To owpa X; EeKIVAEL va TAAAVIWVETAL Ao TNV akpaia 6éon tng taAdviwong, dpa n

OUvapn tou eAatnpiou gival pEyloTn Kal To MAATOG TNG TAAAVTWOoNG givat

F
Fs?» :Fmax:kA:A:%:A:LI\II\IjA:Oalm
100—
m

H dwatnpnon tng evépyelag yla tnv taAdviwon oivel

2
m,v

k

E=K+u:>%kA2=3m202+1kx2:x=i A% -

2
m
1kg (O, 5]
2 S ﬁ "

X (0,1m) 100ﬁ =X 20

m
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3

AskTn givat n Béon X=———m.
20

Apa, o pubpog PeTaBOANG TNG OPHNG TOU CWHATOG X, ATO TN oxéon (2), looutal PE

P s =P _goN —ﬁm %P 55N
dt dt m{ 20 dt
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MpdBAnua 5.

Mwa akapmtn opgoyevig paBdog Al pe prikog L kat
pala mi=3kg €xel 1o akpo TG A apBpwHEvo Kal

1oopporei oplovtia. H paBdog Al e@dntetal 6To

, . , A A o)
onpeio B pe oteped mou amoteAsitat amo duo =

opoa&ovikoUg KUAivOpoug e aktiveg Ri=0,1m

Kat R;=0,2m, émwg deixvetal oTo oxnpa.
H amdéotaon tou onpeiou emapng B amd to akpo
I tng pdBdoou cival L/4. To oteped pmopsi va

TIEPIOTPEPETAl XWPIG TPIBEG, oav £va owpa

YUpw amd otabepo opildvtio d€ova mou mePVAEL
amo TO KEVIPO TOU Kal 0 dfovag MEPLOTPOPNG CUUTITTEL PE TOV ASova CUHHETPIAg Twv
0U0 KUAIVOpwV. MNipw amd tov KUAvOpo aktivag Ry eival TuAtypévo aBapég Kat pn eKtato
VAHA oTo dKPO TOU omoiou KpEpetal owpa X palag my=1kg. AOyw TNG aAvAmTUGCOHEVNG
OTATIKNG TPIBAC peTall Tou otepeol Kal TG paBdou, To OTEPEO OEV TEPIOTPEPETAL KAl TO
0MAo cuotnua Bpioketal og loopporTrid.
A. a. Na umoAoyioete tnv Katakopun Ouvaun Fg mou déxetat n paBdog oto onpeio B
amo To oTePED.

B. Na Bpeite to cuvteAeoTr) oplakng TpBAG PETAEU ToU OTEPEOU Kal TG paBdou av To
otepeod ival €tolpo va “yAotpnosl” o oxéon Pe tn pasdo.
B. Z10 dkpo ' aockoUpe pla otabepn Katakopugn duvapn Fr pétpou 9N, pe popd mpog ta
KATW KAl avTikablotoUpe To owpad X Pe £va aAAo X4, palag ms.

a. Na Bpeite tn pala ms, wWoTE TO OTEPED va givat Kat TAAL £Toldo va “yAlotpnosl” oe
oxéon pe tn pdsdo.

B. Na Bpeite tn SUvapn mou ackeital otnv apbpwon.

Aivetat g=10m/s?.
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AuUon

A. a) Zxediadoupe T OUVALELG TTOU : L =
ackouvtal otn paBdo, ol omoigg sivat r F, :
, , , La | J<LM F
- T0 BApOGg TNG W1, TTOU AOKE(TAL OTO PECOV A 3 ———
NG, agou autn gival OpOYEVAC. L
Dha— W
- n 6Uvapn magng oto B, n omoia -

avaAuetal otnv Kataképuen duvapn Fs

Kal Tnv otatikn TpBn Tor.

- n 0uvapn Fa Adyw tng apBpwong n omoia oxedidletal o€ Tuxaia kateubuvon.

H pdBdog Al t.oopporei. Maipvoupe pomeEg wg mMpog To A:

Sta = 0= FB%—Wl%:O — Fs = 20N

B) A@ou 1o otePed eival £TOIHO va YAIOTPAOEL OE OXEON HE

N paBdo, n tPIBN cival oplakn Kat L.oxUEL
Tct =H Fs. (1)

Ma va Bpoupe tnv oplakn tpBR Tor, Ba oxeSLACOUE TIG
OUVAEIG TTOU aoKoUVTdl OTO OTEPED, TO OTOI0 LoOPPOTIEL

Kal Oa mTapoupe PoTrEG W TPOg To KEVTPO Tou K.
210 oTEPED aokouvtal ol ENG OUVAMELG
- T0 BApOG TOU Wo
- n Ouvapn N amd tov otabepd dova MEPLOTPOPNG
- n otatikn TpBn T’x n omoia eival n avtidpaon tg Tor
- n taon T’2 Tou GXolvioU TToU GUVOEETAL JE TO X.
Sty=0=-T,-Ri+T.-R, =0 (2)

To owpa X (coppomel, EMOPEVWS T2=W,=T>’=10N

T(IYI =Tor

Icoppomio Z:

T,=T,= W>
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Avtikadiotwvtag otn oxéon (2) maipvoupe To =5N
AUvovtag tn oxéon (1) wg TPOG Y TAiPYOUE

_ T _ 5N _
R “20N " 0%

B. a) Tomobetolpe TO oOWHA I, = L -

aockoupe TNV Katakopuen oOuvapn Fr A | F

oto akpo I tng pdBdou Kat auth oplakda D | Bl Tiot I

= 6)
oopportei. MNa va umohoyicoupe to véo F., FA l
\W%

HETPO TNG KABETNG cuvicTwoag OUVAKNG Sl

oto onpeio B, Ba mapoupe POTEG WG [ T x®

TPOG TO onpeio A.

Z’C(A) =0= FBl%—ng—E"'L:O =

Fs1 =32N ;
Tior= Tior
(dpdon-avtidpaon)
H tpBA Tior Elval oplakh, EMOPEVWG loopporia .
L=T=wj3

Tlcr :Tl()p =u- FBl = Tlcr =8N
Maipvoupe twpa pomEC OTO OTEPED TTOU IOOPPOTTEL.
ZT(K) =0 > -wWs3-R; +T1'GT ‘R, =0 = W3 =16N

Emopévwg n pala tou ocwpatog X1 givat

W3
m; = —> =16k
3 g g

B) H duvapng Far otnv dpBpwon 6a umoAoyiotei maipvovtag ZF, =0 kat XFy =0 otn pdBdo
OTIG VEEG CUVONRKEC LooppoTTiac.
2tov agova x yla tn pasdo:

ZFX =0 = Tlc-c_FAlx =0 = FAlx =8N
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2tov agova y yla tn pdsdo:

ZFy =0 > FAly_Wl+FlB_H" =0 = FAly =7N

H dUvapn Far €xel pétpo:

Faa=/(Fax )’ +(Fayy ) =y(BNY +(7N)’ = Fu=+113N

Kal oxnpatilel ywvia 6 pe tn paBdo, omou

_ Fay T
COS=F T8
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MpdBAnua 6.

H opoyeviig paBdog OA tou oxnparog éxel pala M =4 kg kat pikog L=2m. H pdBdog
loopporei o€ oplldvtia B¢on pe ™ Bonbela apbpwong oto dkpo O Kal vAPATog Tou givat
Ocpévo oTo Akpo A Kal oxnuartilel ywvia 30° pe tn pdBoo, Omwg SEiXvETAL OTO GXNHA.
And éva onpeio I t™g pdBoou éxel Oebel péow aBapoug oxowvioU €va ylo-ylo palag
m =12 Kg, o kGAvdpog tou omoiou £xet aktiva R =0,1m. To yio-ylo eAsubepivetal
_ 200 rad
v = T3 g7
Olaypd@ovTag Katakopugn Tpoxid, Xwpig moté To oxotvi va yAlotpd. Kabwg to ylo-ylo
Katépxetal to viipa AB ackei otn paBdoo duvapn pétpou T =100 N . Na Bpeite:

XPOVIKN oTlyunl t=0 Kal Katépxetal Pe otabepry YwVIAKN €MTAXUVON o

a) To METPO TNG OUVAUNG TTOU ACKEL TO VAHA OTO YLOYLO0.
B) TN PETAPOPIKN TAXUTNTA TOU YIO- YO OTaV £XEl EKTEAEOEL 150/ TEPLOTPOPEC.

Y) tnv amoéotaocn (Or).

0) tn duvaun F mou aokei n apBpwon otn paBdo (Pétpo Kat Oleubuvon wg TPog Tov
opllovtio agova.

m
g2

Aivovtat: g =10
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Auon

a) Zxedlaloupe TG QUVANELG TTOU AcKoUvTal OTO YLO-YLo:

Epappoloupe tn OpeAdiwdn EEiowaon Tng MNXavikng yla Tn HETAPOPLKA Kivnon Tou ylo-
ylo:

! ! !
¥F, =ma,, =>w,-T, =ma,, =>mg-T, =ma,,, R=T, =mg-mo., R =

T, =12kg-100 ~12kg .2—20@.0,1m = T, = 40N
S S

B) O aplBuog Twv TMEPIOTPOPWY Hag OIVEL TN ywvia TTou SLEYPAYE TO YLO-YI0,

G:N-Zn:@-2n36:300rad
T

H Xpoviki oTlyyn yua tnv mapamavw ywvia mpokumtel amd v e€iowon g opaAd

EMTAXUVOHEVNG OTPOYPLKAG Kivnong

0="a o~ [ 20 =1t=3s

1 2 2-300r
Wﬁ:t:\/ 0 300rad
3 s
Ekeivn TN oTlypn n HETA@OPLKN TaxUTnTa TOU YLo- Ylo Eival

Vg = gt = 1, RE=S U, = 2%:,Or;"—z‘]'-o,im-ss - 20?
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Y) Zxedldloupe Tig SUVAELG TTOU ackouvtal otn pdsdo.

e

A6 TNV avdAuon The Taonc Tou vApatog T £XoupE:

N

TX=T~GUV(P = TX=100N-7 = TX=50\/§N

1
Ty:T-np(p = TyleON-E = Ty:50N

Emeldon n paBdog 1oopporei, oxUel Ot T =0. Maipvovtag pomég wg mpog To onyeio O,
EXOUpE:

t1=0 = Tyt =T, = Wp-%+Tl-(OF):Ty-L @

To petpo tou Bapoug tng paBdou eivat: W, =Mg= w_ =40N

To pétpo g Ty gival idlo pe 1o pétpo tng T¢', omdte Pe avtikatdotaon otn oxéon (1)
Taipvoupe:

40N§m+40N-(OF) =50N-2m = (OI)=15m

0) Emeidn n pdBdog toopporei, 1oxUEL OTL:
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SF=0 = F-T,=0 = F =50/3N
SF,=0 = F,+T,-w,-T,=0 = F,+50N-40N-40N=0 = F,=30N

Ané 1o Nubayodpelo Oswpnpa EXOUE:

F=JF2+F? = F=\8400N = F=20J21N
Ma tn 8levbuvon tne duvapng F umoAoyiloupe thv €0 :

NE

0 Fy 0
cpf==2L = ==
¢ = EQ 5

X
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MpdéBAnua 7.

H Aemtn opoyeviig 60kAG AB Ttou oxApatog PRKoug L=7,5V2m kat palac M =20kg
akoupTd o Asio katakdpupo toixo OB kal looppomei oxnuatilovrag ywvia ¢=45" pe
10 opilovtio damedo. ‘Evag opoyesvig, Aemtog diokog palac m=1Kg kat aktivag R
KUAieTal (xwpig va oAloBaivel) katd pnkog tng GokoU TPog To akpo B, pe otabepn

EMTAXUVON ozcmzlox/ﬁm2 , umé v emidpaon OSUvaung HETPOU F =20/2N,
S

mapaAAnAnG otn 60KO, OTwWG OEIXVETAL OTO OXAd.

Na Bpeite:

a) To PETPO TNG TaxUTNTAg TOU KEVTIPOU PALag L, Tou GiCKOU TN GTLYHN TIOU (PTAVEL 6TO

avwtePo onpeio B tg dokou, av o diokog Eekivnoe va Kiveitat amd tn Bdaon A xwpig
tTaxutnra.

B) 1o pétpo Kkat tn Slevbuveon tng dUvVApNg A Tou aokei o 0iokog otn 00KO.

Y) TOV EAAXIOTO CUVTEAECTH OPLAKNG OTATIKNG TPBNG HETAEU GoKoU Kal damédou woTE 0O
0ioKOG va (pTacel oTto AKpo B tng dokou, xwpic n oKOg va oAlobnoel oto ddmedo.

0) TNV TaxUtnta TOU ONUEioU TNG TePUPEPelag A tou Oiokou, Tou Bpioketal oTo
pEYaAUTEPO UYog amd to optovtio dAmedo, TN XPOVIKN oTiypn t=1s.

Aivovtat: ¢ :10?2, 4+2:2 ~2,613

Auon
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a) O diokog avépxetal pe otabepn emrdxuvon, dpa ol EELCWOELG TNG KIVNUATIKAG Yld TN
HETAQOPIKNA Kivnon ypdpovtat:

1

Uy =0ty L= EaC t°

m

AUvovtag TV TPWTN OXEon wg TPOG TO XPOVO Kal avilkablotwviag otnv OeUtepn

2 2
Taipvoupe: L:%acm [Uﬂ] = LZZUi = v, =4/2La,,

acm acm

Me avtikatdaotaon Twv L, o, Bpickoupe:

Vg, =\/2~7,5\/§m-10ﬁm2 - v, =103
S S

B) O diokog ackei otn Ookd TG duvapelg T,' kat N'. H T,' éxel idlo pérpo pe v

T, (dpdon - avtidpaon) katn N' pe tnv N (emiong dpdon-avtidpaon).

2xe0laldoupe TI¢ QUVALELS TTOU ackouvtal oto OioKo.

Epappoloupe 1o BgPeAWON VOUO TNG UNXAVIKAG Yd TN
HETAPOPIKNA Kivnon tou diokou
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2F=mo,=>F-w,-T.=ma_ ,=>T =F-w, —mo, =
T, = 20J/2N -542 ~10kg -2 2 = T, =5+2N
S
Apa T,'=5V2 N (1)
Ma tov afova tov KAbeto oTnv Kivnon tou diokou (afovag y'y) loxUeL:
SF,=0 = N=w, = N=5/2N

Apa N'=5{2 N (2)

Amé g (1) kat (2) kat €meldn ot OUVAMELS 'T'S' kat N' eivat KAOETEG, PE XPRon Tou
MuBayopeiou OewpPRHATOG EXOUE:

A= N?+T.? = A=yB2N)’+(B2N)> = A=10N

And 10 oxnpa @aivetat ott:

acpez% = gpb=1 = 0 =45°

S

Apa n duvapn A sivat optlovtia duvapn, TapdAAnAn mpog to ddmedo.
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Epappoloupe Ti¢ GUVONRKeG looppoTiag yia tn oKO:

>F=0 = N,=w; = N;=Mg = N,;=200N
YF, =0 = N,=T_+A = N,=T_+10(Sl) (6)

I, =0 = N,-(OB)=w,-(Al)+A-(OB) =
NZ-Lnu(p:Mg-%csovcp+A-an(p =

N, =%+A=¥+10N — N, =110N

Me avtikataotaon otn oxéon (6) Bpiokoupe T_ =100N

Ma va pgnv oAlodnoeL n 60KOG mPEMEL:

T, < T, mg = Toe SUN, = 100N < 1- 200N = 1> 0,5

oT

Apa Ms,min = 075

8) Tn otypn t=1s n taxvtnta Ttou
KEVTpou palag tou diokou, Tou AOYw
NG KUAONG, ooUtal ME TN YPAMMIKA
taxUtntag  Twv  ongEiwv NG

mepLpEPELag Tou diokou, gival
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m
Vg = Ot =0, =0, :10\/§S—Z~1s:>

Uen =V, =10\/§?

H taxitnta tou onyeiou A ooltal PE TN CUVICTAPEVN TNG TAXUTNTAG AOYW HETAPOPIKNAG
Kivnong Tou 0ioKoU, Ucm Kal TNG YPAHPHIKAG TaxUTNTag Tou onpeiou A AOYw TNG OTPOPIKNAG
kivnong tou 8iokou, Uy,. Emeldn to onpeio A Bpioketal oto peyaAltepo UYog Tou TPOXoU
w¢ TPog To opllovtio damedo, n YPApHKA Tou taxutnta Oa éxel opilovtia dieubuvon.

Apq,

2 2 2 0
L, =V, +v,"+2v,0 cvvdd =

v, =v,,’+v,,°+20,,0,,060v45’ = v,  =v_° 1+1+2% =V, =V, 2+2 =

cm cm ™~ cm

v, =10V242+2 = v, =10V4+ 242 z26,13?
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MpdBAnua 8.

H opoyevig cavida tou oxnpatog €xel pnkog L=1m, Bdpog
w1=10N Kal cuvOoésTal Ye ApOpwon HE TOV KATAKOPUPO TOiXO
oto onueio A. H cavida, pe tn Bonbela KAtakopu®ou VAPATOG
mou eivat Ogpévo otnv Akpn TG, ouykpateital o€ Béon mou
oxnpatifel ywvia ¢ pe tov toixo, He nue=0,6, cuvep=0,8.

Mavw otn cavida kat oe amootaon Ly =0,2m amd tnv dpbpwon,
looppoTei akivnto €va cwpd, apeANTEWY OlacTdoswy, Bapoug
w2= 10N, Omwg dsixveTal 6To oxnua.

Na umoAoyioete:

a) TN otatikn TPBA Tou GEXETAL TO CWHA ATO TN cavida Kal Tn
oUvapn Tou ackeital otn cavida amd To cwid.

B) Tnv TAon tou vAPAtog Kat tn duvaun amo tnv apbpwon otn cavidd.

Tn xpovikn otypn t=0 ektofeloupe TOo ocwpa amd tn B€on mou Bpioketal mpog Tnv
Kopu®n TnG oavidag, Ye apxXikn Taxutntd Up=Sm/s. Tn XPOVIKA OTLyHn TOU TO CwHd
PTAVEL OTO AVWTEPO oNMEio TNG cavidag, To VAHa omdel. To cwHa XAVEL TNV AN HE TN
oavida Kal eKToeveTal.

0 ouvteAeoTtng TPIBNAG 0AicONnoNg PETAlU Tou CWHATOG Kal Tng cavidag sivat p=1/3.

Na umoAoyioete:

Y) TN XPOVIKA OTLydn Tou Ba Komel To vApda.

0) To puBUO PETABOANG TNG KIVNTIKAG EVEPYELAG TOU CWHATOG OTAV OLEPXETAL ATIO TO
opllovTio emimedo oTo omoio BpioKeTal To apxikd onpeio eKToEeuonc.

Aivetat: g=10 m/s?* , 1856 = 43,08

Auon

a) ZTo cWHa mou looppoTel Tavw otn cavida ackouvtal To
Bdpog tou, Wy, Kat n Ouvaugn amd tn oavida A, mou
avaAuetal og OUO GUVICTWOEG, TN oTaTki TPBN Ts Kal tnv
KdBetn Ouvapn otpténg N. A@ou 1o cwpa LooppoTEl, N
ouvapn A Tou acKeital oTo cwpa amo tn cavida sivat
2F=0=>A=w, =>A=10N.

H duvaun mou aokeitat otn cavida amd to cwpa €ivatl n
avtidpaon Tng A, pe pétpo A’, mou Looutal He

A'=A=10N.

AT TN ouvenkn tooppormiag otov afova x umoAoyiloupe T
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otatikn TpBn mou dEXeTal To cwua amd tn cavida
SF =0=T,-w,, =0=T, =w,covp= T_=10N-0,8=8N.

B) Ztn cavida ackouvtal ot €€Ng OUVAELG: n Tdon tou vApatog T, n dUvaun amo tnv
apbpwon F, 1o Bapog tng cavidag, wy, Kat n dUvapn mou ackeitat otn cavida amo 1o
owpa, A’, ou ooutal pe To BAPOG TOU CWHATOG, Wa.

Emeldn ot tpelg amod Tig técoeplg Ouvapels (T, wi, W2 ) Bpiokovtal 6Tov Katakopu®o
afova, yua va oxuet XF,=0 mpémel Kat n tétaptn duvapn, F, va eival katakopuen. Apa, n
ouvenkn oopportiag ywa tov agova y, pag Sivet:

SF,=0=F+T-w,~-w,=0= F+T=10N+10N=
F+T=20N )

Emiong, AOyw NG OTPOYIKNAG looppotiag tng paBdou, n

OUVOALKN POTIA TWV QUVAHEWY WG TIPOG OTTOLOONTIOTE ONHEio

NG pdaBdou eival ion pe pndév. H ouvbnkn OTPOPIKAG i
LooppoTTiag weg MPog To onueio tng apbpwong A, divel:

L
21, =0= ngnu<p+wzl-mu<P—TLnu<p =0 =

W1I£+W2Ll

T=—2_ =
L

10N~1r2n+10N-0,2m

T= =T=7N.
Im

Ané tn oxéon (1) umoAoyiloupe Tn SUvapn amd tnv dpbpwon, F

F+T =20N=F+7N=20N= F=13N.

Y) To cwpa kKatd tnv Kivnon tou otn cavida 0éxetatl 0Uo OUVAMELS, TO BAPOG TOU Katl Tn
ouvapn amo to O0amedo, n omoia avaAuetal oe OUO CUVIOTWOEG, TNV KABetn OUvaun
otApt€ng, N, kat tv tPI1BN oAicbnong, T. Amd tn ouvOnRKn LooppoTiag ywa Tov daova y
Bpiokoupe TNV KABeTn SUVapn otnNpEng, N kat amd tn oxéon T =uN BOa Bpoupe to PETPO
NG TPIBAG 0AicONnoNG.
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XK, =0=>N-w, =0=>N=w, nup=
N =10N-0,6 = N =6N.
H tp1Br oAioBnong sivat

T=MN=%-6N:>T:2N.

H kivnon tou cwpatog sivat opaAd emBpaduvopevn Kal n EMTAXUVON TOU d givat:

2k =m0 =-w,, —-T=m,a = -w,cove-T=m,a =
-W,covp—T -10N-0,8-2N
m, 1kg

m
:—108—2.

Me onpeio avagopdc tnv apxn tng cavidag, A, n e€iowon t™g B£0Ng TOU CWHATOG
ypdeetat:

X =X, +Uot+%oct2 = X :0,2+5t—%10t2 =x=0,2+5t-5t>  (SI) (2)

‘Otav 1o cwpa @Odavel 6To Akpo NG cavidag, x=1m, omdte n oxéon (2) yiverat:
t*—t+0,16=0

H teAeutaia e€iowon eival dsutepoBabuia. Bpiokoupe mpwta tn Slakpivouoa
A=p°—4ay=1"-4-0,16 =0, 36.

Ot AUoelg Tng oxéong (2) sivat
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_ —B+/A 1+./0,36 1+0,6
20 2 2

t

—t=0,25 7| t=0,8s.

Aektn gival n mpwtn Alon t=0,2s .

0) O pubuog peTaBoAng TNG KIVNTIKAG EVEPYELAG TOU CWHATOG Eival

dK  dW,.  dw, dy dK
el = —W, L= 3
dt dt dt W dt = dt W, (3)

‘Otav 1o ocwpa POAavel 6To AKPo TNG oavidag, Exel Taxutnta
m m m
v, =y, +tat=5—-10—-0,2s= v, =3—
S S S

Katd tn SidpKela tng Kivnong Tou CwHatog oTov aépa n povadlkn dUvapn mou GEXeTal
givat To Bapog tou, mou eival KAtakopugo. Apa, n optldvtia cuvioTwod TG Taxutntag,

Uix, Tapapével kad’ dAn tnv Kivnon otov aépa otabepn Kat ion pe
m

vy =N =3—-0,6=
S

vy, =1,8?.

U1x

(Vo]

B

Emiong, to Bapog eival cuvtnpntikn SUvapn, OomoOTE N PNXAVIKA EVEPYELA TOU GWHATOG
napapével otabepr). H AAME amd tn 6€on mou 10 cwpa a@nvel Tn paBdo PEXpL Tn BEon
mou OlEpxetat amd to opllovtio emimedo oto omoio Bpioketal To ApXIKO onpeio

EKTOEEUONG, Oivel
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E E..=>K Uy, =K, +U;, =

mmyxl

%m21)12+nghl :%m21)22+0:>o2 :\/012+29h1 :\/012+29(L—L1)c50vq) =

2
v, =/[ 32 | +2:102(1m-0,2m)-0,8 =v, = /21,8 =
? s s? ? s

H taxutnta u; €xel U0 KABETEG OUVICTWOEG TNV Uiy, OTOV Afova X Kal tnv Uy otov agova

y. Apa

2 2
0,2 =02+, =0, =40 —u,2 S, = (szmj —(uﬂj = v, = /18,56 =
S S S

Me avtikatdotaon otn oxéon (3) MPOKUTTEL OTL 0 PUBPAC PETABOANG TNG KIVNTIKAG
EVEPYELAG TOU OWHATOC OTav OLEPXETAL amod To opllovTio £Mimedo OTO oToio Bpioketal To

apXIKO onpeio ekTogguong eival

‘J('j—lt( —w,v, =10N -,/18,56 ? — /1856 = 43, os%
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MpdBAnua 9.

3to oxAga Ocixverat pa  OumAR F
TpoxaAia, KapouAi, palag m=1kg,
e€wteplkng aktivag R=0,1m, Kkal
E0WTEPIKNG r=R/2, otnv omoia £xoupe
TUAiel aBapég kal pn €KTtatd vApa
peydAou pnAKoug. To KapoUAl eivat

TOMOBETNUEVO  TAVW OE  KEKALUEVO

emimedo ywviag kAiong ¢, pe nue=0,6

Kat ocuve=0,8.

AcKouUpe oto eAeUBgpO AKpo Tou vAPATog dUvapn otabepou pétpou F, Tou o opéag tng

glvat mapdaAAnAoG He TO KEKALPEVO eTMTESO KAl TAUTOXPOvA OIVOUHE OTO KAPOUAL ApXIKN
. m . . . . .
TaxUTNTa Uem =+/10 — pe amotéAeopa autd va avépxetal pe otabepr taxutnta oTo
S
KEKALWEVO €TiTTEDO, KUALOPEVO (XwpPig va oAloBaivel), kabwg Zt=0.
Na umoAoyioete:
a) To PETPO TNG duvapng F.

B) TovV apIBUO TWV TEPLIOTPOPWY TTOU EXEL EKTEAECEL N TPOXAAiA, KABWG Kal TO PAKOG TOU

vAPATog Tou £xel EETUAMIXOEL, GE XPOVIKO Stdotnpa At =4/1,6s.

Y) TO HETPO TNG TAxXUTNTAG €VOG ONMEIOU TNG TMEPLPEPELAC TNG TPOXAAIAG Tou KAmola
XPOVIKN oTiypn Bpioketal mavw otnv optlovria SIAPETPO TNG Kal £ival TANCIECTEPO OTO

KEKALPEVO emimedo.

0) ToV EAAXIOTO GUVTEAEOTH OPLAKNG TPIBNC HETAEU TpoXaAiag Kal KEKAIPEVOU mimedou,
WOTE N TPOXAAI va AVEPXETAL, VW KUAETAl XwpIig va oAloBaivel TAvw OTO KEKALUEVO

enimedo.

, m
Atvetat g = 10—
S
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Auon

a) Ztnv tpoxaAia ackouvtat ot €€ng SUVAELG:

e 1O BApog tng, w.

e n Kabetn SUvapn otnptEng, N, amd to damedo.

e n otatkn teBAR, Ts, TOU OMWG Ba @avel otn
OUVEXELT €XEL TN POPA TOU OEIXVETAL OTO OXNHA.

e n Tdon Tou VAPatog mou givatl ion pe tn duvaun F

OLlOTL To VAHa gival aBapEg Kat pn eKTato.

H tpoxaAia Kiveital KuAidpevn pe otabepn taxutnta,

Katd ouvémela eival otabepn KAl N ywviakn Tng

Taxutntd, ylati ot U0 TaxutnTeG cUVOEOVTAL HE TN OXEON L = OR .

Ol OpAaAEG KIVACELG TIG TPOXAAIAG ONAWVOUV TNV 1OOPPOTHA TNG, HETAPOPIKA Kdal

OTPOPIKA, Apa IGXUOUV Ol OXECELG

$F, =0=N-w, =0= N =mgcuwp:1kg-105m2-0,8:> N =8N

2h=0=>F+To —wWy, =0=>F+ T, =mgnue @
S =0= Fr-T.R=0=5FX =TR=F=2T, (2

Amd TG ox€o€lg (1) Kat (2) MPOKUTITEL

%Fzmgnu(p: Fzémgnu(nglkg-losmz-o,6:> F=4N kot
_F_
T, = > =2N

B) H ywviakn taxutnta tng TpoxaAiag ivat

1Om
_ Ve _ Vs g0 /i0rad
Un =0OR = o= R~ 01m = mn=10+10 S

H ywvia mou dlaypdpet n tpoxalia, Adyw tng oHaAng STPOYIKAG TG Kivnong givat
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e:mtzloJl_o@-JRs:>9=40rad
S

O aplBudg Twv MEPLOTPOPWY TNG TPoXaAiag ivat

N = 0 _ 40rad
2% 2%

0 .
= N =—01poPig
T

To PAKOG TOU VARATOG ToU £Xel EETUAXOEL, 0 XpoVvIKO didotnpa At =./1,6s eival

s=0r=0,05m-40rad = s=2m

Yy) H taxdtnta tou onpeiou A mou Bpioketal mavw
otnv opllovtia OWAUETPO TNG TPOXaAiag kat eival
TANGCIECTEPO OTO KEKAIWEVO emimedo looUtal HE TN
ouVIoTapévn TG Taxutntag Adyw HETAPOPIKNG
Kivnong NG TPOXAAiag, Uem Kal TNG YPAMMIKAG
taxutntag Ttou onueiou A, AOYW TNG OTPOWIKNAG

Kivnong tng TpoxaAiag, Uyp=Ucm. Apa

v2=v,+ prz + ZUchVPGUV(%O + (p) =v,,’+ prz +2v,0,, (-Mue) =
2 2
o;:(mﬂj {mmj <2100 0™ (0,6)= v, =227
S S S S

0) Na va avépxetal n TPoxaAia, KUAOPEVN Xwpig va oAocBaivel TAvw OTO KEKAIPEVO

emimedo MPEMEL N oTATIKA TPIBA va gival PIKPATEPN TNG 0PLAKNG TIHAG TNS. Apa

(BN

To <Tomax = To SUsN = T < pusMgovve = 2N < p,1kg -105m2-0,8:> U > 2

KAl 0 EAAXIOTOC GUVTEAECTAG OPLAKAG TPIBAG PETAEU TpoxaAiag Kal KEKAPEVOU emiTedoU

Oa givatl Pomin=0,25.
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MpdBAnua 10.

O opoyeviig Oiokog Ttou OumAavou
oxnparog palag M=3kg kat akrtivag

R=10cm coppomel 0 KEKAIPEVO

eminedo, ywviag 6, pe nub=0,6 Kat
ouvB=0,8 pe tn Bonbewa opilovtiou
vAHatog, To omoio eival Ogpévo o€

owpa palag m=1kg. To cwpa palag

m Bpioketal mavw ot Acio oplldvtio
emimedo Kat eival Ogpévo oto akpo eAatnpiou otabepdg k=100N/m, to AAAO AKPO TOU
oTmoiou gival akAdvNTa otepewpévo. To KEVTPO Paldag Tou GioKOoU amEXEL amd Tov TAAyLo

Toixo amootaon d=1,9m.

Tn xpovikn otiypn to=0 koBetalt to VAMA KAl o OlOKOG KUAIOPEVOG ME OpaAd
EMTAXUVOHEVN OTPOW@IKN Kivnon, Katépxetal To MAQylo mimedo KAl KTUTIA OTOV TOIXO

TN OTLYHNA ToU To cwpda palag m otapatd otiydiaia yua 3" gopd. Na umoAoyioete:

a) Tov EAAXIOTO CUVTEAEOTH OTATIKNG TPIBAG, £T6L WOTE 0 OloKOg va pnv oAloBaivel, mpv

TO KOWIHO TOU VAHATOC.
B) Tnv emTdxuvon Tou KEVIpou palag Tou 0ioKou Kabwg Katépxetat.

Yy) Tnv £€icwon NG amopdkpuvong Tou cwpatog palag m o€ cuvdaptnon HE TOV Xpovo,

AapBavovtag wg BTk @opd mpog ta Oeld.

0) TIC TEPLOTPOYEG TIOU £XEL KAVEL O OIOKOG HEXPL TN XPOVIKN OTLYHN TOU N KIVNTIKA
EVEPYELA TOU owpatog palag m sival TpimAdola amo tn SUVAMIKN EVEPYELA TAAAVTWONG

yla 2" popd.

Aivovtat =10 kat g=10m/s.
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Auon

a) Zto dioko ackouvtal ol €N TECOEPLG OUVANELG:

e TO BApog Tou, W, OTO KEVTPO TOU.
e n optlovtia tdon tou viparog, T.
e N KABetn SUvapn otnpEng, N, amod To KEKALUEVO emimedo.

e n otatkn TPBR, Ter, TOU OMWG Ba avei otn CUVEXEld,

TPEMEL va €XEL TN Yopd Tou SmAavoU OXAHATOG.

0 diokog loopporel, apa Ba L.oxUouV Ol GUVONKESG 1oopPOTTiag YId TO OTEPED CWHA:

=0 wg Tpog omotodiinote onpeio, F, =0, XF, =0.

Ma tov UmoAOYIOHO TNG OAIKNG POTING EMAEYOUHE TO KEVIPO TOU

Oiokou 0. Ot duvdpelg tou Bdpoug kat tng otnpEng N Oev T, @
TTPOKAAOUV poT, agou ol Popeig Toug SEpXovTal amd To KEVTIPO 7

0. Apa, yia tig AAAeG OUO QUVAMELG EXOUME

Tor(0) = 0= +1; =0

MNa va éxouv ot OUO OUVAPELG avtiBetn pomn, TWPEMEL n

otatikn TPBA Tor Va £Xel @opd mPog Tta MAVwW, MAPAAANAQ

0TO KeEKALPEVO emmimedo. Eival

Tor(0) =0=>TR-T,R=0=>T=T_

AvaAUoupe to BApog KAl TNV TACNH TOU VAHPATOG O0To opboywvio cUoTnua Kdat

EXOUME

e 3SF=0=>w,-T_-T,=0 (1)

e ,=0=N-w,-T, =0 (2

H oxéon (1) divel Tnv Tdon tou VAPATOG KAl TN oTATIKA T8N
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Mgnu6
W, =T_+T, = Mgnud =T, +Tovovd = Mgnud =T(1+cuv0) = T = 21—
1+ ocvvo
3kg-100.0,6
T=—S5 = T=10N=T_
18

H oxéon (2) divel T duvapn N,

m
R, =0=>N=w, +T =Mgoovv0+Tnud = N = 3kg -108—2-0,8+1ON-O,6 = N=30N
H otatiki tpiBn mpémel va sival JIKPOTEPN TNG OPLAKAG TIUAG TNG. Apa,

To <Tomax = To SUsN=10N < us30N = p >

Wl

Kdl 0 EAAXIOTOC GUVTEAEOTAG OplaKNG TPIBNAG PeTalU OioKou Kal KeKAIPEVOU emmimedou Ba

glvat po,min=1/3.

B) To cwpa palag m HPETA TO KOWIHO TOU VAHATOG €KTEAEL amAn appovikn TaAdvtwon,
EEKIVWVTAG XwpIg apXIKn taxutnta, amd Tnv akpdia tou B£on Kal oTtapatd otiyplaia yua

3" popd pPETA amo XPOVOo HLag Kat Pong meptddou, dnAadn

t:gT:gZR\/T:&t Mi\l:t:Oan
1001

O diokog oto 010 xpovikd Oldotnua OlavUsl amootaon ion pe d-R, @tdavovtag otov

TAdQylo toixo. H emtdaxuvon tou Kévipou paldag Tou GioKou givat

d-R _21,9m—0,1m

d_Rzlacmt2:>o%m:2 2 2
2 t (0,3ms)

Y) To cwpa palag m EeKIvdel Xwpig apxikn taxutnta amo tnv
akpaia Ostik B£on NG TAAAVIWONG KAl n dapxikn @daocn otnv
e€lowon ™G amopdkpuvong Tou TaAaviwtr 6E cuvdptnon HE Tov

xpovo, x = Anu(wt+d, ), givat
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T
A= Anpd, = nud, =1= ¢, :Erad

Ztnv apxikn 0€on ooppotiag tou cwpatog palac m To EAATAPLO €ival GE EMPUAKUVON
Katd Al = A amo to QUCIKO Tou PiRKog, dpa

T 10N
YF,=0=F, -T=0okA=T=>A=—=—-—-=A=01m

100E
m

H ywviakn ocuxvotnta w tooutdl He

k 1OOE rad
K=mo’ =>o=,—=on=4—MN = p=10—
m 1kg S

H e€iowon tng amopdkpuvong amo tn B£on LooppoTiag o€ oxEon He TOV XPOVo givat

X = 0,1n;,t(10t +gj )

0) Tn XPOVIKA OTIyHn TOU N KIVNTIKA EVEPYELA TOU OWHATOG £ival TpumAdola amd tn
OUVApIKN evépyela, ocUppwva pe tnv AAET, n amopdkpuvon Tou cwpatog givat

E=K+U:>E:3U+U:4U:>% D-A2=4%D«X2:>X=i%

Akt €ival n apvntikn AUon, yuati {ntoupe ™ 2" popd Kal EEKIVWVTAG amod TNV akpaia
BeTikn B€on To cwpa mEPVAEL TPWTN Yopd amd to A/2 Kat émeita and 1o -A/2, pe

apvNTIKN Taxutntd, Tn XPOVIKN OTLYHN TTOU TMPOKUTTEL WG £EAG

T A T T 1 n
X=Anu|10t+—= |=» ——=Anu| 10t +— 10t+= |=—Z=nu—=
nu( 2)3 > T]H( ZJDHM( 2] > ny 5

00+ 2knt ™ @) § 106+ E=2kns BT ()
2 6 2 6

Kat AOyw TNG apvnTIKAg taxutntag 0eKtn €ival n Auon (3), mou yia k=0 divel

10t+ =T g0t = TR T2 2
2 6 6 2 30
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H otpo@ikn Kivnon Tou 0icKou gival OpaAd EMITAXUVOHEVN XWPIG apXIKN Taxutnta, apd n

ywvia mou dlaypdgel o 6ioKog Katd Tnv Kabodod tou divetal amod tn oxéon

m
t? _laﬂtz — 1_457 .(211

1 ’ 8
0=—o  t° = == —sS | =>0=—rad
2 7 2 R 20,1m 9

30

Kal Ol TIEPLOTPOWEG TIOU €XEL KAVEL 0 OIOKOG 0TO {010 XPOVIKO dlacTtnua givat

§ rad

4
N=—= = N = — nepiotpodég
On
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MpdéBAnua 11.

Opoyevig Aemtn dokog Al', pe pala M=2kg
Kal pnkog L wooppormei o optovtia Béon,
HE TO Akpo tnNg I va ival dgpévo oto éva
akpo  aBapolg KAl  pn  €Ktatou
KATAKOPU®OU VNAPATOG, TOoU TO AAAo
AaKpO TOU €ival AKAOVNTA OTEPEWHEVO OE
opllovtia opopn, Omwg Otixveral oTo
oxnpa. H 0okog sival apbpwpévn os £va
onueio ™ng A, pe AA=0,2m, oT0 TAVW

HEPOG  KATAKOPUWOU  UTTOOTNPIyHATOG.

210 akpo A tng O0KOU €ival oTepewpEVo 13aVIKO eAatiplo otabepdc k=200N/m,

WHOIAKA EKMAIAEYTIKA BOHOHMATA MANEAAAAIKON EEETAZEQN

zlj

’

mou

€lval Katakopuo Kal Tou oTo AAAO AKPO TOU LOOPPOTIEL CWHA X UIKPWY OlACTACEWY,

palagc my. Xtnv mapamavw optovtia Béon to PETPO TNG SUvapng mou OEXeTAl N OOKOG

amo to vApa eivat F=5N.

Tn Xpovikn otiypn to=0 mpoo@époups oTo owpa X evépyela E, Oivovtdg tou apxikn

TaxUtnta mPOG TO onpeio A, Y amoTEAEOHA va €KTEAECEL ATAR APHOVIKA TaAdvtwon. H

TmEPI0O0G TNG ATANG ApHoVIKAG TaAdvtwong ivat T=m/10s kat otn OldpKeld NG, EVWw N

00KOG looppoTiel o opllovtia BEon, To vua 0sv XAAAPwWVEL oplakd. Alvetat g = 105—2.

Na umoAoylotouv:

a) To pnRKog L tng dokou.

B) n evépyela E mou mpoo@épape oto cwud.

Y) n €fiowon TG KIVNTIKAG EVEPYELAG TOU OWHATOG X, OUVAPTAOEL TOU XPOvVou,

BewpwVvTag BETIKES TIC ATTOUAKPUVOELG TTPOG TO A.

0) To PETPO TNG SUvVAUNg Tou Oéxetal n GoKOg amd to vipd, étav o pubuog PetaBoAng Tng

OUVAMLKAG EVEPYELAG TAAAVIWONG TOU CWHATOC X UNOEVIOTEL yia mpwtn @opd amd tnv

évap&n tng TaAdvIwong Tou.
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Auon
a) Xtn doko ackouvtal ol £ENG OUVAMELG: ——
N
e 1O BApog tng, W, 0TO KEVTPO TNG, K. .
e n Ouvaun F, amo to vAiua. A A K r
e n Ouvaun tou sAatnpiou Fq, Tpog ta c
KAtw, ion pe to BApOg TOU GWHATOG =
2, Wi, TTou AOYw TNG looppoTiiag Tou, Far w gl
pETa@épetat otn OokoO, XF=0 n 2
Fea=wi=mig W1

(1)
e N Katakopupn duvapn otnpténg N, oto onueio A.

‘Otav 1o owpa X €KTeAEl amAn Aappovikn TtaAdviwon é€xel mepiodo T=m/10s, amd tnv

omoia mpokUTTEL N Hala my

2
. (fosj 200"
T=2n ﬂ:>m1:T = = m; =0,5kg

k 4r? 4m?

Amo6 t oxéon (1) eivat: Fa=wi=mig= F, =0,5kg -10m2 =5N
s

Ma tnv 1oopporia tng 60KOU Kat TIG POTEC WG TPOG TO oNnpeio A oxUeL:

Ztis) =0=> F(AT) + Fiu (AA) - W (KA) =0=> F(L- AA) + i (AA) - Mg (% - AA) =0=

5N-(L—O,2m)+5N-(O,2m)—20N-(%-O,Zm)=0:>L=O,8m

B) H evépyela E mou mpoo@Epape oTo cwida tooUtal JE TNV EVEPYELD TNG TAAAVIWONG
1 , , ,

E= > k-A’. ©a umoloyicoupe To TAATOC A TN TAAAVIWONG.

Katd tn dudpkela g amAng appovIKAG TAAAVTWONS TOU GwHATog X, n 00KOG LoOPPOTTEi

oe opllovtia BEon Kat To vApa OV XAAdpwVeL oplakd, dnAadn n taon Tou vApatog F

yivetal oplakd pndév. Alvovtag tnv mapdmdavw OXECN LlGOPPOTIAg TwY POTIWY, wg Tpog F

EXOUE:
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St =0=> F(AT) 4+ F (AA) — W (KA) =0 = F(L - AA) + F (AA) Mg(%—AA) —0=

Mg(Z - AA) = F.(AA)

_ 2
F= L-AA 2)

Kabwg 1o cwpa Katépxetal, amopakpuvopevo amd tn Béon ooppomiag tou, n ouvaun

TTOU aoKel To €AATAPLO OTN OOKO €XEl YOPA TMPOG TA KATW KAl TO HETPO TNG OLAPKWG

au€avetal, omote oUM@wWvVA He Tn oxéon (2), To METPO NG TAONG TOu VApatog, F

pelwveTal. Ma va pnv XaAapwoel oplakd Tto vApd, otn OldPKEld TNG TAAAVTWONG Tou

owpatog, Ba mpémel n taon F va yivel pndév tn oTiypn mou To owpa Bpioketal otnv

KATw akpaia 6£on, mou To PETPO TNG Fea pEYLIOTOMOLEITAL, OTIOTE ATIO TN OXEON (2) £XOUME

Mg (% - AA) - Fsk,max (AA) 0 Mg(
F= L-AA = :>Fsk,max=
20N-(28M _0,2m)
Fomax = 022m = Fomax = 20N

2tn B£0n 1ooppoTTiag TOU CWHATOG X IOXUEL:

SF=0=>w;=F, =>mg=kx; =

m
. mg _ 0,5kg ~1OS—2 . _ 5 v akpaia
k 200% 200

0£on TN TAAAVTWOoNg OXUEL

Fomax = k(Xl +A) = A= Fer. max _x, =

k
20N 5 15 3 Apaq, n
200% 200 200 40

evépyela E mou mpoo@épape oto cwya sivat

2
E-tiar=tonoN(3m 222y,
2 2 m \ 40 16

L

Z-Aa)
AA
Al
lo
FEI'u-max _________ I -(DM
1
FE}'urnax - ______________ Iel
A
....................... _ALO
2
Wy

Y) Tn xpoviki ottyun to=0 mpoowEpoupe oto cwpa X evépyela E, Oivovtag tou apxikn

TaxUuTNTa mPOog To onpeio A, OnAadn TPog ta BeTIKA. Apa, TO cwHa X EEKIVAEL TNV AAT

XWpPIg apxikn @daon otnv €€iocwon TNG AMOPAKPUYONG OE GUVAPTNON HE TOV XPOVo,
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X = Anuot. ‘Etol n €§iowon tng TaxUtnTtag Tou CWHATOG OE CUVAPTNON HE TOV XPOVO

givat v =v,, cvvet = wAcvvot

3

H ywviakn cuxvotnta w tng TaAdvtwong tooutal e

H oxéon (3) divel tnv e€icwon TG TaxUtnTag o€ GXEON HE TOV XPOVO:

rad 3

L =V, oLVOL = ®Acvvet =20 —- e m-cvv20t = v =1500v20t (S.l.)

S

TEAOG, n €€lcwon TG KIVNTIKNG EVEPYELAG TOU CWHATOG X, CUVAPTHOEL TOU XpOVou, gival

K = % m,u’ = %O, 5kg (1, 5(51)\/20t)2 =K= %GUVZZOt (S1.)

0) O pubpog peTaBoAng TNG OUVAUIKAG EVEPYELAG TAAAVTWONG TOU GWHATOG X IooUTal PE

du dwW; F_dx du
R ;o _ &N :—FSnUS—:kXU
dt dt dt dt

Kal mapatnpoupe OtL  pndevietal

otav x=0 1 u=0, OnAadn otn Oon
looppoTIiag Kal oTIG akpaieg Ofoelc.
Mpwtn @opd Ha pndeviotel otnv
akpaia Oetikn (Mavw) Béon. Ztnv
akpaia mavw B¢on NG TAAAvVIWONGg
TO €AATAPLO Eival CUMTIECHEVO, dpa
aAAalet n @opd tng OUvaung Tou
eAatnpiou Kat yla to HETPO TG IOXUEL
st':k(A—xl):
mj:»

p0oN(15 5
ng‘200m(200m 200

Fs. =10N
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H 0dokdég o’ aut) tn 6éon 1o0opporei
opwovtia, dapa oxvel Otl to aAyeBpikd
abpolopa Twv POTWY W¢ TPOG OTTOLOONTIOTE
onueio eivat pndév. To pETPO TNG OUVAMNG
mou Oéxetat n Oo0KOG amdé Tto vApa 6Oa
uTToAOYLOTEL WG €ENG:

St =0= F/(AT)-Fy (AA) - w(KA)=0=

L

F/(L-AA)-Fa’ (AA)-Mg (5 - AA)=0=
Mg(Z-AA)+F.’ (AA)
F= 2 =
L-AA
20N-(28™ _0,2m) + 10N (0,2m)
F= 2 =
0,8m-0,2m
F'=10N

WHOIAKA EKMAIAEYTIKA BOHOHMATA MANEAAAAIKON EEETAZEQN

217




|TYE E WVOTITOUTO

LA

-mosmrory| 83| 1EXVONOY L WHOIAKA EKMAIAEYTIKA BOHOHMATA MANEAAAAIKON EEETAZEQN
~Juncroviotwy & exboacwv

MpdéBAnua 12. (ektog e€eTactéag UANG)

AETTA OPOYEVAC Kal toomaxng paBdog BA pe pAKog L=0,6/3mM kat pala M =5Kkg
loopporei oe oplldvtia Béon, OMwg @aiveral oto oxnpa. Xto onpeio tng O umdapxel
akAovntn opilovtia dapbpwon yUpw amd tnv omoia n pdBoog pmopei va meploTpéPeTal
OTO KATAKOpU@o emimedo Xwpic TPWBEG, evwy oTo onpeio I UTTAPXEL OTEPEWHEVO
apeAnTéwy Blactdcewy o@aipidio pafag m, . H amdéotacn (FO) eivat ion pe 30Cm, evw

n amootaocn (OM) givat ion pe 10cm , 6mou M eival to péco tng paBdou BA.

B
r oM
BL_O 0 = A
M
A

a) Na umoAoyioete Tn pala m, .

B) Evw 10 cuotnua Bpioketal os ooppomia mPookoAAdpe oto onpeio M onpelakn pala

m, :9—ng HE ouvémela n  pdaBdog umod Tnv emidpaocn TnG Baputntag va MEPLOTPAPEL

Xwpic TPIBEG YUpw amd to onpeio O.
Na umoAoyioete:

B1) Tn pom adpdveldag TOU CUCTAHATOG WG TPOG ToV ASova TEPLOTPOPNG TTOU OLEPXETAl
amo to onyeio O.

B2) Tn ywviakn €mMTAXUVON TOU cuotnpatog paBdou-palwy otnv opllovtia BEon apEcwe
HETA TNV TTPOCKOAANCN TNG pagag m, .

B3) Tn otpowopun cuctipatog paBdou-palwy otnv Katakdépupn Bon.
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Aivovtat: n pomn adpavelag tng paBdou wg mPog afova mou SLEPXETAL ATO TO KEVIPO

1 m
alactng . =—ML?, g=10—
padag g |, 1 g &

Auon

a) Ot duvdapelg Tou ackoUv poTin oTo cuotnpa paBdoog - o@atlpidlo givat ot €EAC:
10 Bapog W tng paBdou, TToU AaoKEl Tn potA T.

10 BApog W, Tou o@aipidiou, TTOU acKei tn potn T, .

Ot KaTeUBUVOELG TWV POTIWYV Paivovtal 6To OXAHA:

—

:”Q,T Q
i +
OF

r 0
B ©)

—e| =
=

L J

Wy

Ma ™ oTpo@Ikn ooppoTria TG paBdou LoXUEL:
St =0=7,+%, =0 (1)

Ta PETPA TWV POTIWYV TWV OUVAHEWY gival:

1y =W-(OM) = rt,=Mg-(OM) = 1, =50N-10"'m = 1, =5Nm

T =W,-0) = 1,,=mg-0) = 1,,=m-10m/s*-3-10"'m = 1,,=m,-3(SI)

Me avtikatdotaon otnv (1) €XOUME:

5
=0 = 1,=17y = mM-0,3=05 = mlzgkg

B1) MNa tn porm adpAdvelag TOU CUCTAKPATOC WG TTPOG TOV AEova TEPLOTPOWYNG TOU LOXUEL:
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IEYZT(O) = IPaﬁS(O) + ml(Or)z + mz(OM)z (2)

Emelon o afovag meplotpo@ng sivat mapdAAnAog ce opt{ovtio afova mou SEPXETAL Ao
10 KEvTpo palag, Ba xpnolgomoljcoupse To Bewpnua Steiner ylua va umoAoyicoupe TN
potn adpavelag tng paBdou wg mpog tov dova meplotpo@ng tng O:

1
IPaﬁa(O)zlcm+M'(OM)2 = |=EM|—2+M-(OM)2 =

1
papso) = [5'5‘(9 +(0,6+/3m)” +5kg- (0,1m)2} = ooy =0,5 kgm”
Me avtikatdotaon otn oxéon (2) maipvoups:

lsrsrio) = Vpagscoy + m, (OT')? + m,(OM)? = 0,5kgm’® +§kg.(0,3m)2 +%kg -(0,1m)* =

65 )

IzYZT(O) = @ kgm

B2) Na tov umoAoylopd tng emrtdxuvong g paBdou otnv opiloviia Béon, 6a
Xpnotgomotcoupe To OgpeAwdn Nopo tng Ztpo@ikng Kivnong. Ot pomég tou Bdpoug W
NG pdaBdou kat tou Bapog W, Ttou o@aipidiou aAAnAoavaipouvial, OTOTE N YWVIAKN

EMTAXUVON TOU CUCTNHATog Ba oeiAetal povo otn pomn tou BApoug W,

65 m
—kg-10—--0,2m
2 y
q -2t _mQOM) . _ 99 s? g _qfd
Y | | Y 65 ) Y SZ
©) ©) —kgm
99

H kateuBuveon tng emTdxuvong sivat ogoppoTn Je TNV KAateubuvon TG GUVOAIKAG POTIAG,
n omola paivetal cTo oxnua:

.f;f>:<_f

B (O N |A
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B3) H otpowoppn tou cuctipatog Ba Bpebei amd tn oxéon L=l (3)

Ma tnv €Upecn TOU HETPOU TNG YWVIAKAG TaxUtNTAg « OTnV KAtakdpuen Béon 6a
XPNOIOTIONCoUpE Tn OlatApnon TNG MNXAVIKAG EvEPYeElag maipvovtag wg emimedo
MNOEVIKNG OUVAUIKAG EVEPYELAG TO emimedo mTou OEPXETAL amo tnv TeAn B€on tou
KEvTpou palag tng paBdou.

Uy Koy = U K

apy

1
= (ml +m, + M)g(OlVl) +0= mlg[(OM) + (OF)] +E IZYZT(O)(DZ =

el

65 m
_ 2—kg-10—2-0,1m
m,g(OM) = ZYZT(O)O‘) = o’ 2ng (OM)= 29 65 3 = o ‘/E@
IZYET(O) 7kgm S
99

Me avtikatdotaon otn oxéon (3) maipvoupe:

L=lo = L:%kgmz-\/ﬁ@ = L:6Z—\/_kgm /s
S

H kateuBuvon Ttng oOTPOWoppNng eival opoppomn HE TNV KATeUBUvon TNG YWVIAKNAG
TaxUtnTag KAl paivetal 6To oxnua:

|
—

=]
©
>

|
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MpdéBAnua 13. (ektog e€eTactéag UANG)

Mia cupmayng opoyeviag o@aipa palac m=0,7 kg kat aktivag r , agnveratr ano to
onueio A evog mAdylou emmédou mou oxnuatilel ywvia ¢ pe to opilovrio damedo. To
onpeio A Bpioketat oe Upog H=84cm amd to opilovtio damedo. H o@aipa kabwg
KATEPXETAL KUALOPEVN OlEpxeTal amd ta onpeia B kat ' mou améxouv amd 1o onueio A
Katakopuen amootaon h, kat h, avtictowxa, pe h, =4h,. MOAg n caipa ptdocel otn
Bdon tou MAGylou emmédou, Pmaivel e KUKAIKN ote@avn aktivag R =28 cm . H opaipa
KUALOPEVN €VTOG TNG KUKALKNG OTEWPAVNG EKTEAEL AVAKUKAWON.

a) Na Bpeite 1o pETPO TNG EMTAXUVONG TOU KEVIPOU palag, o, , TNG o@aipag katd tnv

kivnon tng oto mAdylo emimedo.

B) Na Bpeite 10 AOYO TWV PETPWY % TWV OTPOYOPHWY TNG oaipag otig Béoelg B kat I,
r

Y) Na Bpeite 1o PETPO TNG TAXUTNTAG TOU KEVTIPOU pAlag tng 6gaipag v, OTO AVWTEPO
onpeio NG oTe@Aavng (onpeio A oto oxnpa).

0) Na Bpeite 1o pétpo Tng OUvapung N mou GEXeTal n ogaipa amo Tn oTe@Avn 6To onUEio
A.

Aivovtat: H pomn) adpdvelag tng opaipag wg mpog aova mou OLEPXETAL ATO TO KEVIPO

2 . , , , . . ,
palag mg: |, :gmrz, Nue=0,7. H aktiva tng oaipag r eivat MOAU pIKp o€ OXEon

. , m
e TNV aktiva R tng otepavng, g =10 2
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Auon
a) Zxeoladoupe TIg QUVANELG TTOU ackouvTal oTn o@dipda.

210 oxnua (a) aivovrat ot GUVAHELC TTOU AacKoUvTdl 6T o@aipa Kabwg KATtEPXETAl OTo
mAdyto emimedo. Zto oxnua (B) éxel avaAuBei to Bapog W o€ U0 CUVICTWOEG:

(a) (8)

Ma ™ PETagopLKi Kivnon tng o@aipag toxuel n OspeAiwdng EE€icwon thg Mnxavikng:

XF,=ma, = w,-T_=ma, = T_ =mgnue—mao, (1)

Ma ™ oTpo@IKn Kivnon tng ogaipag 1oxuel o OgpeAtwong Nopog tng ZTpo@Ikng Kivnong:
e 2 ., 2
t=la, = T -r=—mra, = T =—mra
ot 5 Y ot Y

Emedn n o@aipa Katépxetalr KUAOWEVN O, =a.rf, OmOTe n TeAeutaia oOxEon

, 2
yivetat T = 5 mo,, (2)
Me avtikatdotaon tng (2) otnv (1) €XOUpE:

2 7
T =mgnue—-ma,, = gmoccm +Mma, =Mgnue = goccm =gnue =

0, =2100.07 = =5
S

cm cm
7

“*|3

B) MNa to Adyo Le TwV OUO GTPOYOPHWV LOXUEL:
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Ta oy, o 6a Bpebouv amod tn diatipnon g Mnxavikig Evepyelag petagu tng Bong A

Kal twv Bécewv B, T avtiotowxa. Emedn n oaipa katépxetat KUAopevn (v, =or), n
KIVNTIKA TNG EVEPYELA PTTOPEL VA YPAPTEl WG £ENG:

K:%mucszrEImz = K:%(mr2m2+§mr2m2) = K:Em(r2m2+ r‘e’) =
Kzlmrzmz A Kzlmu 2 (4), (5
10 10 ’

A6 Tn dlaTtAPNoN TNG PNXAVIKAG EVEPYELAG PETAU Twv BEcswv A Kat B kal ypagovtag

TNV KIVNTIKA EVEPYELA PE TN HOPPN TNG oxEong (4) €xoupe (emimedo PNOEVIKAG QUVAHIKAG
EVEPYELAG AUTO ToU OLEPXETal amd To onpeio B):

7 10 g 10g
UB+KB:UA+KA:>O+Emr2co§:mgh1 = m23:7r—2hl :>(oB—r = . h,

Amd tn dlatpnon TG PNXAavikng evépyelag HETagy twv Béoswy A kat I €éxoupe (emimedo
HNOEVIKAG OUVAMIKNAG EVEPYELAC AUTO TToU OLEPXETAL amo To onyeio IN):

7 10 g 1 [10g
Ur+Kr:UA+KA:>O+Emr2(o§:mgh2 = m§:7r—2h2 S op=2 [— - h,

Me avtikatdotaon otn oxéon (3) maipvoupe:

10g

2 e -

Y) Epappdloupe tn dlatipnon tng Mnxavikng evépyelag, BEtovtag wg apxikn t 6éon A

Kal w¢ TteAIKA TN 6on A. AauBdvovtag umown OTL r<<R  Kal ypd@oviag tnv KIvNTIKA
EVEPYELA HE TN Hop®n TNG oxEang (5), EXOUpE:

U, +K,=U,+K, :>mg2R+%mo§m =mgH+0 =v,, = /?g(H—ZR) =

\/— 10™.(0,84m—0,56m) =v,, = | -2.0, 28— Vg, =2 2
S

0) H o@aipa @tavovtac oto avwtepo onpeio A NG KUKAIKAG Oladpopng, OExXetat
OUVIOTAPEVN (KEVTPOHOAO) OUvapn otnyv Katakopugn oleubuvon:
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2

mo,,
Xk (: Fstrp) RC

=2 >

s

Ou duvapelg mou ackouvtal otn oaipa oto onpeio A ivat to Bapog tng W Kat n dUvapn

amo tn oteavn N. Me avtikatdotaon €XoupE:

mo,,’ mo,_° m _0,7kg-(2m/s)?

=N=—m _ —0,7kg-10m/s* =
R 0,28m

mg+ N =

N =3N
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MpdéBAnua 14. (ektog e€eTactéag UANG)

1
O Aemtdg opoyevig 6iokog Tou oxnuatog (a) éxet pala M =9Kkg, aktiva R = 0 m Kkat

HTTOPEL VA TIEPIOTPEPETAL OE KATAKOPUWPO £minmedo, yUpw amo optldvtio otabepd dfova
mou Olépxetal amd 1o onpeio O TG MEPLPEPELAG TOU.

ANNANNRNN

(a) (8)

Apxikd o diokog Bpioketal og T€tola B€on, wote n aktiva OK mou cuvdiel To onpeio O pe
10 Kévtpo palag K tou Oiokou (mou oUMTIMTEL YE TO KEVIPO Tou Oiokou), va eival
opwlovtia. Amo autn tn 0éon agnvoups To OioKo va otpagei. H ywviakn emrtaxuvon pe

. . . . . , . rad .
NV omoia o 3icKog EEKIVA TN OTPOPLKN Tou Kivnon éxet petpo a, =200 —-. Na Bpeite:
S

a) Tn pom adpavewag |l TOU Giokou wg MPOG Tov Agova TEPLOTPOPNG TOU TOU

Olépxetal amod to onpeio O.

Tuliyoupe TOAAEG (opEG Eva aBapég, pn ektatd vApa yupw amd vav idlo 6ioko Kat tnv
€AeUBEPN AKPN TOU VAHATOG TN OTEPEWVOUHE OTNV 0opown, oxnuatifovrag éva ylo-ylo,
OTwG @aivetal oto oxnua (B). Agrivoupe €AeUBepo To OiOKO Kal AUTOC EeKlva va
KATEPXETAL PE TO VAHA OlAPKWES KATAKOPUPO Kal Xwpi¢ autd va YAoTpd wg Tmpog To
dioko.

B) Na Bpeite tn pommn adpdvelag |, Ttou dickou wg mPog afova mou SIEPXETAL AT TO
KEVTPO pPalag Tou Kal ival Kabetog oto mimedo Tou.

y) Na Ociete 6Tl n tdon TOU VAMATOG TOU daoKeital oto Oioko Ot HETABAAAEL TNV
OUVOAIKN KLVNTIKN TOU EVEPYELD.

0) Na Bpeite To PETPO TNG YWVIAKAG TAXUTNTAG o TOU OiOKOU Otav €xel EETUAIXBEL vipa
HE PNKOG {00 pE TNV aktiva tou diokou.
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€) Na Bpeite 10 pubuo PETABOANG TNG OTPOYIKAG KIVNTIKNG EVEPYELAG TOU OioKou dOtav
éxel EETUAIXOEl vApa Pe PAKOG (00 HE TNV akTiva Tou diokou

Aivetal n emraxuvon g Baputntag: g =10 — . Emiong dev Bewpeital yvwotog o timog
S

NG POTG adpavelag opoyevi 0iokou yla d§ova mou OLEpXeTal amd 1o KEVTpo palag tou.

Auon

a) Z1o oxnua @aivetal n povn OUvaun Tou aoKeil pot oto OioKo:

W

Amé 10 OgpeAwOn VOUO TNG MNXAVIKAG Yld TN OTPOWIKN KivNon £XOUE :

S MgR
Xt=la, = wW-R=lg-a, = lg= "
Y
9kg-1o:2‘- !
l o) = = 1, =15-10"7 kgm?
(0) (0) !
200724

B) Amd 10 @swpnua Steiner £xoupe:
l 2
Loy =lem +MR?* = | = l o) -MR?> = I =15-10"kgm? —9kg~(%mj =

., =5-10"° kgm®

Y) Zto oxnpa paivovtatl ot SUVALELG TTOU ackouvTdl oto icko W kat T.
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| | Y E =] IVOTITOUTO
Ay
i

ALY

=

Emeldon to vApa 0gev oAloBaivel Tavw oto Gioko, To TO0 ds KATd TO OToio £XEL OTPAYEL N
TEPIPEPELA TOU o Xpovo dt, Ba sival ico pe tnv amoéotaon dy katd tnv omoia €Xxel

€eTuAIXOsl TO vApa, dpa Kat pe tnv amdotaon dy katd tnv omoia £xel KatéBet o GioKog.
Emopévwg:

dy=ds=d6-R = vy, =60-R =

dy_Os_do o . L _oR

dt dt dt om

Ma tv taxutnta Tou onueiou X, oTnv MEPIPEPEL TNG TPOXAAIAG, OTO OTMOI0 ACKEITAl N

tdon T TOU VAPATOG £XOUE:

U(2) = Ucm + Ucrp

Kat emeon: Uy =0-R=v_ kat n HETA@OPIKN Taxutnta eivat avtibetn amo
OTPOWLIKN, Ba oXUEL:

Vg =0
Apa, To onueio X eival otiypaia akivnro.
AnAadi), n téon T Tou VAHATOG aoKEe(Tal o€ oTiyplaia akivnto onpeio. Apa 1o £€pyo tng

W, eival pndév pe cuvemeld va pnv emnpeddel Tn CUVOALKN KIVNTIKN EVEPYELD TOU BioKOU
(cUppwva pe To Bewpnpa PETABOANG KIVNTIKNG EVEPYELAG - £PYOU).
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0) MNa tov umoAOYIGHA TNG YWVIAKAG TaXUTNTAG » Tou Oiokou otav €xel EeTUAXBEl vipa
HE HUNKOG (00 He TNV aktiva tou Oiokou, Ba xpnolpomoljcoupe to Oswpnua Epyou -
Evépyelag.

O£TovVTag wg apxikn tn B€on otnv omoia ag@nvoups To 3ioko Kal wg TeEAIKNA tn Béon otnv

otmoia €xel EETUAIXBEL vApa PE PNKOG (00 pE TNV aktiva tou diokou Kat pe GeO0UEVO OTL N
povn 0Uvaun mou MPOCWEPEL €pYo €ival To BApog W tou GioKoU, EXOUHE:

Ky K =W, = K,-0=W, = %%d+%M%f=Wﬁ =

m 1
2-9kg-10—-—m
0 +Mo?R? =2MgR = o= |2V 30
I, +MR L, 1
5-107 kgm“+9kg-| —m
30
0=20"¢
S
€) dKGTp — szf
dt dt

‘Opwg n pévn pomn Tmou TMPOKAAEiTal 6To GiOKO KAl HETABAAAEL TN OTPOWIKA TOU KIVNTIKN
evépyela eival amd tnv tdon tou vAparog T, Kabwg n pomn tou BApoug wg mpog Tov
agova mepLoTPOPNG gival ion pe pndév. ‘Etol maipvoupe:

dK,, dw, TRd$ _ dK,

= ?=TRw (1)
dt dt dt dt

2NV teAsutaia oxéon o HOVOg AyvwoTog gival n taon Tou vipatog T n omoia pmopsi va
UTTOAOYLOTEL amd To Bewpnpa £pyou EVEPYELAG POVO YId TN OTPOQLIKNA Kivnon tou dickou
HETA&U Twv OUOo BEcEWV.

otp(tel) - Kc‘rp(apx) = WZT = Kc‘cp(‘csk) - 0 = TRe

‘Opwg cup@wva pe TNy ekpwvnon RO =R, apa n teAeutaia oxéon yiverat:

. |, 5107 kgm? - (2029y2
Kopey—0=TR = Zl 0’=TR =>T=-0_= S
P 2 2R o L
30
T=30N
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Me avtikatdotaon otn oxéon (1) Bpiokoupe:

dK dK
™ _ TRe=30N -~ m.2072d - Toow _ g
dt 30 S dt S
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MpdéBAnua 15. (ektog e€eTactéag UANG)

‘Eva koppdtt &UAou pdlag m=0,5Kg eivat akAovnta OTEPEWHEVO OTO KATW AKPO
opoyevoug Kat toomaxoug paBdou palag M =2Kg. To ouvoAlkd pnkog paBdou Kat

Koppatou amo EUAo esivat r=1Im. To mavw dakpo tnGg paBdou eival cuvOePEVO O€
akAovnto onueio O pe T€Tolo TPOTMO WOTE N PABOOG va HMOPEl va OTPEPETAL OTO
Katakopuwo eminedo yupw amod optldvtio afova mou mePvVA amod to onpeio O, xwpig
TpIBEC. To oUoTnUa Looppomel Ye TN pABoo ot Katakdpugn Béon. ‘Eva HIKPO cwpa X,
palag m, =0,5Kg, mou oAwcBaivel o€ Acio TETAPTOKUKAIO aktivag r=1m, @tavovtag
OTO KATWTEPO ONHEIO TNG TPOXIAG TOU, KIVOUHEVO OpL{ovTIa PE TAaxUTNTA v,, TPOCTITTEL

Kal o@nvwvetal oto UAo. Metd tnv kpouon to ouotnua pdBdog - EUAo - BARUa
EKTPEMETAL WOTE N PEYLOTN ATOKAION TNG pABOOU aTd TNV APXIKN KATAKOpU®n B£on tng

va givat 0 =60°. Na umoAoyioete:

a) tn porn adpdvelag ToU GUCTAKATOG cwida - EUAO - paBdog.

B) 1O PETPO TNG YWVIAKNAG TaxUTNTag TnNG pABOou apécwe PETA TNV Kpouon.
Y) TO HETPO TNG TaxUTNTAg v, Tou BARATOG TIPLY TNV Kpouon.

0) To mood Tng BeppdtnTac, mou dnploupyRdnKe otn SLapKela TNG KpoUong.

€) TO METPO TNG TAxUTNTAG TOu BARUATOG, WOTE TO cUotnua BARua-pdBdoog- EUAo, va
KAVEL avakUKAwoN.

2

, . . . . . Mr
Aivovtat: n pomn adpavelag tng paBdou wg mpog to Kevipo palag tng I = 7 n

, , m , , ,
emraxuvon tng Baputntag g=10—, ot dlactdoelg tou EUAoU Kat Tou BApatog va
S
BewpnBoUv apeANTEEG, AVTIOTACELG aépa Kal TPIBEG AUEANTEEG.

Auon
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R

_ = 0 « 0 o —
s ‘I u
(rf2youvl
r r,'ap :.'— ____________________
.-J’J
v i
S/ mg |
A, i h'-rti-uu.:al
LA A p———
m 1 T
B E-I] I ¥ {m+my)g Lh:r{ 1-guvB) ’
-l

a) H pomj adpdvelag tou cuotipatog cwpa - EUAo - pdBdog wg mpog Tov dfova
neplotpo@ng O eivat ion pe: 1, o) =1 o) + 1 o) 00 (1)

Emeidn divetat n pomn adpdvelag tng paBoou w¢ mPog To KEVIPo HAlag tng, evw n
paBdog Ba otpagei wg mpog to onpeio O, pe to Bewpnua Steiner B6a Bpoupe Tn pomn
adpAvelag tTng wg MPOG TO CNHEI0 auTo.

2 2
Mr M(L)ZzMr Ny 2

o = MR T e T3

Kgm® (2)

H pomn adpaveiag tou cwpatog (1) wg mpog to O 6a eivat:
I =mr?=05Kgm* (3)

H pomn adpaveiag tou EuAou (I.) wg mpog to O Ba eivat:

I,

o =Mmr?=0,5Kgm* (4)

Me avtikatdotaon otn oxéon (1) Bpiokoupe tnv oAk potm adpAvelag TOU GUCTAHATOC
(1,,) owpa (m,) - EuAo - paBdog, wg mpog to O.

2 5
o) = (§+0,5+0,5)kgm2 = o) = 5|<gm2 (5)
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B) Metd tnv Kpouon to cuctnua Ba otpagei yUpw amod 1o onpeio 0. Apou dev urdpxouv
TPBEG N pnxavikn evépyela Olatnpeital. Zuvenmwg, Bswpwvtag emmedo HPNOEVIKAG
OUVAIKNG eVEPYELAG auTd Tou TepVA amd To KATWTEPO onpeio Tng pdBdoou, epappuoloupe
N OlaTAPNON TNG HUNXAVIKAG EVEPYELAG, ATO TN OTLYHA TOU OAOKANPWONKe n Kpouon

HEXPLC OTOU N pABSoC oxnpatioel ywvia 0 =60° pe v Katakopugo:

2

%Jrlt)%Tm:(erml)thngh' (6)
, , cuvo
6mou h'=rT1—( 5 )1=0,75m (7)

Kdt

h=r-1-ocuv0)=0,5m (8)

Avtikabiotwvtag otnv (6) 1§ (5), (7) kat (8) Bpiokoupe o = 23 @.
S

Y) To owpa X eAAXIota mpLv TNV Kpouon eKTEAEl KUKAIKA TpoxXld aktivag r=1m , apa €xel
OTPOYOPUN WG TPog Tov afova O mou Bpioketal amd tn oxéon:

Lo, =Myuer =0,5v, (S1)  (9)

Emeldn otn Oudpkela TG Kpouong TOU OwHatog He To EUAO, Ol OUVAPELG TIOU
avantuooovtal HETASU TOUG £ival £0WTEPIKEG KAl OAEC Ol AAAEG OUVAMELG €XOUV POTIN
pnNoév w¢ mpog to O, N OTPOYOPH TOU CUCTAHATOCG owHa-EUA0 - pdBdog dlatnpeitat,
omdte amd tnv apxn SlAatHPNoNG TNG OTPOPOPHNG EXOULE:

=L L = 0,5v, =1 ,®= 0,5, = gm (S (10)

Lok(npw) = Lok(usrd) GO (TPY) = cvoT(HETA)

Me avtikatdotaon otn oxéon (10) BpioKOUE TNV TAXUTNTA TOU CWHATOC EAAXIOTA TPV
TNV Kpouon Tou He to EUAo.

20/3

0,5v, zgo):n)o :%-Zﬁm/s:oo :Tmls

2 o 0,5kg~(%m/s)2 §kgm2(2\@rad/s)2
5) Q= myv, 1,0 _ 3 _3 —
2 2 2 2
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100 70
==—J-10)=>Q=—1
=7 Q=7

€) '‘Eotw OTl T0 owpa X €xel TNV KATAAANAN Taxutnta v, WOTE HETA TNV Kpouon TO

oUCTNHA VA EXEL YWVIAKN TAXUTNTA @, KAV WOTE vd KAVEL avAKUKAWON.

Ma va kavel avakUukAwon Ba TpEmel va @Tacel oto YNAGTEPO ONUEID HE YWVIAKNA
Taxutnta eAaxiota PEYaAUTepn amo To Pndév. Oa Bewpnooups OTL N Ywviakh Taxutnta
TOU OUOCTAMATOG OTo WNAOTEPO onpeio sivat pndév (av eival akpiBwg pndév Oa
LOOPPOTINOEL OTO ONHEIO AUTO).

Emeldn n pnxavikn evépyela olatnpeital yia 1o cUoTnud, ypPAa@oule tn Olatnpnon tng
MNXAVIKAG EVEPYELAG METAEU TNG KATWTEPNG KAl TNG uwnAotepng Béong. Oswpoupe
emimedo PnOeVIKAG OUVAMIKAG EVEPYELAG TNV KATwTePN Bon:

Mgr ok(Dl
2

Mg3r

:EWM:U +K :>U +K = —

TEL

— =(Mm-+m,)g2r+

Me avtikatdotaon otnv mapamavw oxEon BPioKOUKE T ywVvIaKn TaxUtntd mou MPEMEL va

, , , , , , rad
EXEL N pABOOG APECWG PETA TNV KPOUOHN, TTPOKUTTEL @ =+/48 —.
S

Me avtikatdotaon otn oxéon (10) Bpiokoupe tnv TaxUTNTd TOU CWHATOG EAAXLOTA TIPLY
TNV Kpouon Tou e to EUAo.

O,SUl:gcol:ul J48m/s= 40\fm/s
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MpdéBAnua 16. (ektog e€eTactéag UANG)

‘Evag opoyeving KUALVOpog aktivag R= 20cm kat palag m=1,25

kg €Xel OTO E0WTEPIKO TOU AUAAKA, aktivag r=5cm, otnv omoia R F
EXOUPE TUAIEEL aBapég pn ektatd vApa. Tn xpovikn otyun t=0, Ao

’ . ’ , , ’ I
0oT0 AKPOo TOU VAMATOG ackoUpe otabepry oplloviia Ouvapn »

F=3N, onmwg @aivetal oto SimAavo oxnpa. O KUAVOpog KUAigtat,
mavw oto opildvtio emimedo. Na umoAoyioeTe:

A) TV emtaxuvon Tou KEVIpou palag tou KUAivapou.

B) tn petatomion tou onpeiou e@appoyng tng duvaung F Kat Tn PETATOMION TOU KEVIPOU
padag tou KUAIVOPOU TN XPOVIKN oTyun t=2s.

I 10 pubUSG PeTaBOANG TNG OTPOPIKAG KIVNTIKAG EVEPYELAG TOU KUAIVOPOU TN XPOVIKNA
oTlyun t=2s.

A) to £pyo mou £xel mapaxBsi amod tn dUvapn F kal Tnv KvnTikn evEPyELa Tou KUAivapou
TN XPOVIKA oTypn t=2s.

, . . , e 1
Aivovtat: n pormn adpdavelag tou KUALvOpou wg Tpog tov afovd tou I=E mR? kat g=10

m/s%.
AUon
A) O KUAwvOpog eKkTeAEl oUVBETN Kivnon, e TV emidpaocn = L?'
g Suvaung F kat tng otatikAg tewBAg Ts. TMa tnv -
HETAPOPIKNA TNG Kivnon, o BgpeAlwdng VOHOG TNG HNXAVIKAG r F
divel s
2K, =ma, =>F-T =ma,, =T, =F-ma,, @

-
Ma tnv oTpo@IKn Kivnon €XOUpE

1 o2
Zr=la, > Fr+T,R=Io, = Fr+ T R=-mR"a (2)
c c 2 Y

Emeldn o KUALVOPOG KUAIETAL N €MTAXUVON TOU KEVIPOU HAlag TOU GUVOEETAL HE TN
YWVIAKI TOU EMTAXUVON HE TN OXEON O, = o,R )

1
H oxéon (2) pe tn BonBewa tng (3) yiverat: Fr+T_R :EmRacm (4)
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Avtikabiotwvtag tn oxéon (1) otn oxéon (4) umoAoyi{ouhe TNV EMTAXUVON TOU
KEVTpOU palag tou KUAivopou

-2
Fr+(F_macm)R:£mRacm:>(xcm:E£(1+Lj jacm_g' 3N 1+ 5-10 _zm
2 3mU R 3 125kg| | 20-107m

cm

’ ’ ’ ’ ’ >
B) To onuelo epappoyng, I, tng duvapng F, €xel taxutnta

ToU TPOKUTTEL amd tn oUVOeon TG TAaxUTNTAG TOU KEVTIPOU

padag Kat Ing YPApHIKAG Tou taxutntag

I3 Ul*vp
Ul— = Ucm + pr’l— . () —
Vem

Amé autn tn ox€on MPOKUTTEL
do, du, dvo do. dv, d(er)

cm T cm
_ Ll _

+ =
dt dt dt dt dt dt

or=0o. +tolr=o.=0o +hr:>
r — Ycm Y r — “cm

om

2
o, =204+ _S_.5cm= 0, =250
s° 20cm S

H petatomon tou onpeiou epappoyng tng duvapng F t xpoviki otiyun t=2s ival

AX,. :%artz = AX, =%2,5mz.(23)2 = AX, =5m.
s

- Axr >
r F I F
: e —
j Oe Oe
T | Te
el -

|- Xcm >

H petatdmon tou Kévtpou pdalag Tou KUAivopou givatl

Xem :Eacmtz = X :%Zsmz-(ZS)2 = X, =4m.
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I O pubuog peTaBoAng TNG OTPOWIKAG KIVNTIKNG EVEPYELAG TOU KUAIVOpOU eival
dK dK
= =3r-o=Ia (x)zlmR2 Fom Dem _, ~ow :lmacmucm (5)
dt 2 R R dt 2

H taxitnta tou Kévtpou PAalag tn XPovikn oTiydn t=2s ival

m m
VU =0t =0, = 28—2-282> U :4?.

Me avtikataotaocn otn oxéon (5) Bpiokoupe TO puUBUO HETABOANG TNG OTPOWIKAG
KIVNTIKNG EVEPYELAG TOU KUAIVOPOU TN XPOVLIKNA OTyun t=2s

dK dK dK
Pow e o= e =Ly oskg 2 MMy Bow g7,
dt 2 dt 2 S S dt S

A) To épyo mou éxel mapaxBei amd tn dUvapn F pEXpL TN XPOoVIKN oTiydn t=2s sival
W =FAX, =W, =3N-5m= W, =15].
H KvnTIKA evEPYELa TOU KUAIVOPOU TN XPOVIKA OTLydn t=2s eival

1 1 1 11
Ky =K, K, = K, ==mv,,’ +=lo’==my, >+ -=mR’0’ =
2 2 2 2 2

1 5.1 2_3

Kox:Emocm +Zmocm :Zmo

‘Onwg mapatnpoUpe To £pyo mou £xel mapaxBei amd tn duvapn F Kat n KIvnTiKA evEpyEla
TOU KUAIVOpOU €XOUV (0€g TIPEG, KATL TOU TPOBAETEL Kal To Bswpnua HeTaBoAng tng
KIVNTIKAG EVEPYELAG, aoU n oTtatikn TpIBR 0V MPOCPEPEL OUTE aalpel EVEPYEL.
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MpdéBAnua 17. (ektog e€eTactéag UANG)

‘Evag ocupmayng KUAwvOpog pdalag m=4kg
Kat aktivag r=0,1m KatépXeTal KUALOPEVOG
o€ MAaylo eminedo ywviag ¢, pe nuep=0,6,
ouvp=0,8. Tn Xxpovikh otyun t=0, o A W\*

KUAVOpog Olépxetal amo tn Oson A, mou N

Bpioketal o Uywog hy = 2,4 m amo tn Bdon \ h,
TOU TAQYLOU EMTEGOU PE TO KEVIPO HAlAg  h, N\ R T

TOU va £X€L TaxUTnNTa Uo=2m/s. "
MOALG o KUAWvOpog tdcel otn Bdon tou \(N ot
mAdylou emmédou, oTO onueio B, Y . -

ELOEPXETAL, XWPIC ATMWAEIA EVEPYELAG, OF B

0dnYyo6 oXNPATOg TETAPTOKUKAIOU, aktivag R=h{/2, Tov omoio dlatpéxel KUAIOPEVOG. ‘Otav
(PTACEL OTO TEAOG TOU TETAPTOKUKAIOU, oto onueio I, ouvexilel katakopu@a Tnv Kivnon
TOU HEXPL TO onpeio A, Omou oTiypldia otapatd tnv avodd tou oe  UWog h; Kat otn
OUVEXELD KATEPXETAL.

Na umoAoyioete:

A) Tnv emrtaxuvon tou KEVTpou PAlag tou KUAivOpou Katd tnv KUAIOR Tou oTo TAAylo
gmimedo.

B) tn Xpovikn oTydn t1 Tou 0 KUALVOPOG gpTdvel otn Baon tou mAayiou emmédou.

) ™ otpooppn Tou KUAivOpOoU w¢ TPog Tov dfova mou SLEPXETAl amd To KEVTpo palag
TOU, Otav autog OlEpxetat amd to onpeio I.

A) 10 pubPd peTaBOANG TNG KIVNTIKAG EVEPYELAG TOU KUAivOpou oto onpeio I, eAaxiota
HETA TN OTLYHN TIOU APNVEL TOV KUKAIKO 00nYo.

E) To péytoto Uyog, hy, mou @Tdvel o KUALYOPOG.

Aivovtat: g=10 m/s? kat 6Tl n pom adpdvelag Tou KUAIVEpou aktivag r kat palag m wg
TPOG Tov dafova OCUMMETPIiag tou eival Izémrz. Emiong, ywa tov umoAoylopd Tng

OUVAMLKNAG EVEPYELAC TOU KUAIVOPOU N akTiva tou va BswpnBei apeAntéa.

Auon

A) O KUAvOpog ekTeEAEL oUVOETN Kivnon, e TNV emidpacn tou BApoug Kal TG GTATIKAG
TPBNG Ts. Ma TNV PETAPOPLKA TOU Kivnon, 0 BgPeAWwdNg VOO TNG UNXavIKAG Oivel

2K =ma,, =>w,-T, =mo,, =mg-nue—T_ =mao,, @
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Ma ™ otpo@kn Kivnon, n pdévn Ouvaun mou €xel pomn eivat n otatikn tpBn. ‘Etot
EXOUpE

Yt=la, =T r:Iaijr:Emrza =T =1mroc (2)
c c 2 Y c 2 Y

Emeldn o KUAWVOPOG KATEPXETAlL KUMOUEVOG n
EMTAXUVON TOU KEVTPOU PAlag Tou cuvOEeTal Pe
TN YWVIAKN TOU EMTAXUVON HE TN OXEoN

N
h W " \\; W | <*)
Gl = 11 ®) ’ L Py

W ™
H oxéon (2) pe tn Bonbeia 1IN¢g (3) v \b\B

, 1 .
yivetat T, =§moccm Kal avtikadlotwvtag otn

oxéon (1) umoAoyiloupe TNV EMTAXUVON TOU KEVTPOU Halag Tou KUAivopou

1 2
mg-nue—-T, =ma, = mg-nu(p—imoccm =Mma.,, :>occm=§g~nu(p:>

0= 210106 o, = 47
S

3 s?

B) Me onpeio ava@opdg to onueio A, n e€icwon Tng B€ong TOU cWHATOG YPAPETAL
X = Uot1+%acmt2 =X = 2t+%4-t2 =x=2t+2t> (SI) (4

Tn XpoVvikn otiyun t=t; mou 0 KUALVOpog Bdvel otn Baon Ttou MAQylou emMITESOU EXOUHE

h h 2,4m
NUE=—=>X=——=X=———=X=4m .
X

nue 0,6
Apa, n oxéon (4) yivetat: 4=2t, +2t7 = t’+t,—2=0.
H teAeutaia e€iocwon eival dsutepoBabula. Bpiokoupe mpwta tn dlakpivouca
A=p* —doy=1*—4-1-(-2)=9.
Ot AUoelg TG oxéong (4) sivat

B+ ~1+ ~1+
= BZ—OZ/X= 1—2*@: 12_3:>t1=13 f ot =-2s.

t

Aektn givat n Bgtikn Auvon t; =1s .
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N H otpopopun tou KUAivdpou Bivetal amo tn oxEon
Ly = loy (5)

Ma va umoAoyicoUPE TN YWVIAKA Taxutnta 9
wr €@appoloupge TN OlatApnon NG 0,=0
HNXAVIKAG eVEPYElag HETAEU Twv Bécswv B

kat I, agol n povn Ouvaun mou Tapdyet & \l:’

épyo eivat 1o BApog. Oswpoupe otabun p?v(,,\

MNOEVIKAG QUVAMIKAG EVEPYELAG TO 0PL{OVTIO
emimedo mou OlEpxeTal amd To onueio B.
Emeidn o kUAWVOpoG KUAigtal, n taxutnta
TOU KEVIpou palag Tou OUVOEETAl HE TN
YWVIaKA Tou Ttaxlutnta WeE TN Ox€on

V., = 0r.

cm

E

1, 1., 1, 1., h,
—mu, +=—lo. " +0=—mvu."+=lo.“"+mg—=
2 2P 2 02t g2

=E =K +K

uny,B wny,T pet,B otp,B + UB = K + K + UF =

pet,I otp, I’

1mo 2+1-lmr2co 2—lmo 2+E-1mr2m 2+mgm:>
2% 22 2 22 :

Low 2+ tmoz=Lmy 2+1muz+mghl:>
2 B 4 B_E r Z r Py

3 2 3 2 hl 2 4
ZmUB =Zmor +mg?20r: Uy —Eg

h
0 (6)

2

H taxitnta us, PE TNV omoia gTdavel o KUALVOPog otn Bdon Tou mAdylou emmédou givat

m m m
Ly =V, +o, L = v, =2?+4S—2-1s:>uB =6—

A6 tn oxéon (6) umoAoyiloupe Tn TaxUTNTA Ur

2
m 4 . -m24m m

H ywviakn taxdtnta KuAivopou otn Béon I eivat

m

Ve =0 =0 =L =g —2\/5530) —20x/§rad

r —%r r— r — r — -
r 0,1m S
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TéANog, He aplOunTIKA avtikatdotaon otn oxéon (5) TPOKUTTEL N GTPOYOPHN TOU
KUAivOpou.

kgm?
-

L. =lo. =L, :%ermr SL, =%-4kg .(0,1mY? 2055 el —045

A) Otav o KUAVOPOG (PTACEL OTO TEAOG TOU TETAPTOKUKAIOU, cuvexilel Katakopupa tnv
Kivnon tou, xwpi¢ va GEXETAl KAPId pomn, dpd N YwVIAKA Taxutntd Kal n oTpo@iki
KIVNTIKA evépyela mapapévouy otabepég. O pubudg PETABOANG TNG KIVNTIKAG EVEPYELAG
TOU KUAivdpou gival

dk  dK . dW,  dW, dy dK
- dt dt dt . 9 T g e =
ddf_ ~4kg 1037 2J_m d _—80J§

E) Na va umoAoyiocoupe To péyloto Uywog, hz, mou @Tavel o KUALVOPoG Ba £pappUOCOUpE
N SlaTAPNON TNG PNXAVIKNG EVEPYELAG HETAEU Twy BEocewy I kKat A, agou n povn duvapn
TOU dOKEital oto owpa eival to BApog. OswpoUpe otddun HPNOEVIKAG OUVAMIKAG
eVEPYELAg To optovTIo emimedo TOU OLEPXETAL amd To onpeio M. O KUAVOPOG KAVEL OHaAR
OTPOYIKN Kivnon, ylati to Bapog tou Oev dnUIoupyei pomn.

Eunx,l' = Eunx,A = Kpsr,l" + Ksrp,]" + UF = Kpsr,A +KG‘Ep,A +UA =

%mor2 +%Icor2 +O:O+%Icor2 +mg(h2 —%):

2
m
25"
ﬁj:hzzorz h, ( S 2,4m

_|__:>h2: + :h2:2,2m.
27T 2 T g
S

%mur2 = mg(h2 —~
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MpdéBAnua 18. (ektog e€eTactéag UANG)

H tpoxaAia tou oxnpatog €xel pala M=4kg,
aktiva R=0,1m kal pmopei va mePLoTPEPETal
Xwpig TPIBEG YUpw amd opildvtio afova mou
OlEpXeTal amd 1o KEVIPO TNG. To 10aviko
eAatnplo otabepdg k=100 N/m €xel to €va l

k 3
O S s MR

GKpO aKAOVNTA OTEPEWHEVO Kal To dAAAo
Ocpévo oe owpa, X, palag m=2kg. ‘Eva pn
ekTato opllovtio aBapég oxouvi givat OgpEvo
HE TO cwpa Kal SEpxeTal amd tnv avuAaka tng TPOoxXaAiag. Apxika to cwua Bpioketal ot
LoopPOTIia Kal TO EAATNAPLO OTO (PUOLKO TOU PNKOG. MECw TOU OKOVIoU acKoUpe otabepn

kataképuen dovapn, F, pétpou 30N, n omoia mePIOTPEPEL TNV TPOXANId, KIVEL TO OWOHA
mavw oto Acio emimedo Kal empnkUvel to eAatnplo. To oxowvi dev oAlocBaivel otnv
TpoxaAia. Tn oTyUn TOU N TPOXAAIG ATOKTA TN PEYLOTN YWVIAKN TG Taxutnta KoBetat
TO OXOLVi KAl TO cWHa apxilel va eKTeEAEl amA appoVvIK TAAAvTwon.

Na utoAoyioeTe Tn:

A) ywviakn €mTaxuvon Ttng TPoxaAiag tn otiyun mou n ouvaun F €xel petatomiosl To
onueio EQappoyng tng Katd xq.= 0,2 m.

B) ouvdptnon tng TtAong TOU HETPOU TOU OXOWIOU O OXECN HE TNV HETATOMION TOU
oWHATOC PEXPL TN B€on mou Ba Komel To oxolvi Kal va tn oxedldoeTe o8 aplOpunpévoug
agoveg.

M pé€ylotn ywviaki taxutnta tng tpoxaliag.

A) péylotn TaxuTnTa TOU CWHATOG KATA TNV TAAAVIWON Tou.

Aivetal n pomn adpdvelag Tng TpoxaAiag wg mpog tov dfova GUUMETPIag tng | = % MR?Z.

Auon gz»
, . . = k  Fa X '
A) H tpoxaAia ekteAel oTpo@IKA Kivnon, HE = e s T T M.R
. . = . ‘(((((((i(((“'J\ " &
TNV emidpaon g OUvaung F kat tng taong = b _ 4

Tou VApato¢ T'. Ma Tty OTPOPIKA NG

Kivhon o OgpeAwdng VOHOG TNG MNXAVIKAG =
Oivel ,u ‘ l F

Z’C:IOLY = FR—T'R:IOLY =

FR-TR :EMRZOL :F—T’:EMROL 1)
2 ! 2 !
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Ma v YETAPopLKi Kivnon Tou cwpatog X, o BEPeALONG VOHOG TNG UNXAVvIKNG Givel
ZF=ma; =>T-F, =mo; = T-kx=mo,; = T =kx+mo, (2)

H emtaxuvon tou owpatog X, o, CUMPTIMTEL JE TNV EMTAXUVON TOU VAPATOG KAl TNV
p
YPAUHIKA EMTAXUVON, dyp , TWV CNHEIWY TNG TEPIPEPELAG TNG TPOXAAIAG

d d(wR
a :ﬂ:M:RZ—?:azzayR ©)

ot dt
Maipvovtag umdywn ot T =T kat tn oxéon (3), n oxéon (1) divel

F—T:%Maz (4)

Avtikablotwvtag ™ oxéon (2) otnv (4) Bpiokoupe tn oxéon Tou umoAoyilel Tnv
EMTAXUVON TOU CWHATOG X,

F—(kX+maz):%Ma2:>ocz:1F_—kX (5)
—M+m
2

‘Otav n dUvapn F, petaromicel T0 onpeio eQapHoOYrg TS Katd x:= 0,2 m, n emrdxuvon
TOU oWHATOG Eivat

30N—1OOE-0,2m
m

az:f_i:azz 1 :>0c2:2,5?2.
—M+m —4kg + 2k
5 5 g+2kg

H ywviakn emrtaxuvon tng TpoxaAiag mpokUTTel amo tn oxéon (3), sival

2,5
_ o, s _ppad
az—ayR:ay—Ezay— o1 =>a,= 53—2.

B) Tn ouvdptnon tng TAoNG TOU OKOVIOU OE OXECN HE TNV HETATOMION TOU CWHATOG, X,
TNV Bpiokoupe HE CUVOUAGHO TWV OXECEWV (2) Kal (4) amaAeipovtag TNV EMTAXUVON o .

H oxéon (4) yivetal

2(F-T)

v (6)

F—TI%MOLZZ>OLZ=

AvtikaBlotwvtag tn oxéon (6) otnv (2) €xoupe
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T=kx+m—™— Jopo M _p M 9 -
2m 2-2Kkg
1+— 1+——
4kg
T=50x+15 (S.1) (7)

Mpémel va Bpoupe to medio oplopoU TG cuvAPTNONG.

H kivnon tng tpoxaAiag sivat emrtaxuvopevn 660 FR >TR 7
F>T 7 30>50x+15 (S) 4 15>50x (S) 7 x<0,3m

Apa, ywa Tn ouvdaptnon tng TAcng Tou OKOLVIOU OE OXEoNn T4 (N)
HE TNV PETATOMION TOU CWHATOG, IOXUEL: 30

T=50x+15  (SI) pe0<x<0,3m 15/

Kal n ypaglkn mapdotacn tou PETPoU NG OEIXVETAL OTO
OumAavo oxnua.

0 0.3 "x (m)
M A° TPONOZ

Tn péylotn ywviakn taxutnta Tng TPoxaAiag Oa tnv umoAoyiCOUUE PE €@APHOYN TOU
Bcwpnpatog HeTaBoANg TNG KIVNTIKAG EVEPYELAC YId TNV TPOXAAIA ATO TN XPOVIKA OTLyHN
ToU acknBnke n dUvapn HEXpL va Komel to vApa. To €pyo TNG TAoNG TOU VAMATOG, TIoU
givat apvntikd, 6a TO umoAoyicoupe amd To €UBadOV oto Aldypappa Taong -
HETATOTMIONG.

1
Ko Koy = We + Wy = Elwmaxz ~0=Fx,+ W, =

4(Fx,; +W.
lll\/lemmax2 —0=FX;+W,; =0, = (3—2T) =
22 MR
4(30N-0,3m—15N+3m\l-0,3mj
rad

Opax = 2 = Opax =15—.

4kg-(0,1m) s
B’ TPOMNOX

To épyo TG SUVAUNG F HETATPEMETAL OE  KIVNTIKA EVEPYELA TNE TPOXANAC, OF KIVNTIKN
EVEPYELQ TOU OWHATOG X KAl o€ QUVAMLKN EVEPYELA TOU €AAtnpiou.
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W, =K

max max

1 1 1
woy TR +U, :FXS:EI(D 2+§m(c0 R) +Zkx, =

2-30|\|-o,3m—1oor':']-(o,3m)2

O = — o,y =15

e (2kg +2kg)-(0,1m)? e s
A) Tn péylotn taxUTNTd TOU CWMPATOG KATA TNV ko —
TaAAvTwon Tou, TNV UToAoyi{oupe pE £@appoyn OO0 ‘-q;ﬁmg
NG dlaTAPNONG NG EVEPYELAG OTNV  TAAAVTWON B
HeTagu tng 6£ong mou KOBeTal TO vApa Kat g I :’
Béong ooppotmiag tou, amo Omou OEPXETAl HE 000000000000 I P
Unax - :

X3 ”

E:K+U:%momax2 =1mo2+£kx32:>

2 2 2 2
m kx m(oR kx
‘%wzJ e :J =

rad ? N
2kg-(15-0,1m) +100—-(0,3m)’
Umax = > m =

2kg
3 m
U =5 V35
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MpdéBAnua 19. (ektog e€eTactéag UANG)

To mAdylo emimedo TOU OXAHATOG E£XEL AA
Uyog h kat ywvia kAiong ¢, pe ouvep=0,8 e
y ’ y (ARLAS

Kat npe=0,6. To mAaywo eminmedo aAmo 1t . e

. , . , =\
Baon tou, onueio A , péxpt To onueio T g h

v P ’ ’ Vo o ”i)\(\

mapoucldZet By,  evw TO umbAomo 7 S

’ , ’ y , 0 ////‘ Q.
UM, amd to onpeio I péxpl TNV Kopuen (®) =
Tou, A, eival Acio. ‘Evag O6iokog aktivag r A y v

Kal pdfag m, mou KuAietal @Bavel t xpovikn otyun t=0, otn Bdaon tou TAQylou
emmédou, onpeio A, pe Taxutnta KEVTPoU PALAg Uo=5m/s kal ouvexilel KUALOPEVOG va
avépxetal oto mAaylo emimedo. O diokog OlEpxeTal amd to onpeio I TN XPOVIKA oTyHn
t1=0,5 s kal @Oavel oto onpeio A pe pndevikn Taxutntd.

Na umoAoyioete:

A) v emtdxuvon tou KEvipou palag tou 0ioKou oTnV Tpaxid em@Aavela Kabwg Kat tov
EANAXIOTO OUVTEAEOTN OTATIKNG TPBNG peTalU Oiokou kat emmédou, wote o OioKog va
avEPXETAL KUALOHEVOG XwpIg va OALoBNOEL.

B) to Uyog h tou mAdylou emmédou.

) ™ XpPOVIKA OTLyHn t3 TOU N PETAPOPLKN KIVNTIKN EVEPYELA TOU OIOKOU YiveTal pion amo
TN OTPOYLKNA TOU Katd TNV dvodo.

A) Na oxedldoete o€ aplOunpévoug afoveg To AGYo TG TaxuTnTag Tou KEvtpou palag tou
O{0KOU TIPOG TNV YPAHHIKNA TaxUTNTa TwV CNHEIWY TNG TEPLPEPELAG, OE CUVAPTNON HE TO
XPOVO, HEXPL TN XPOVIKA OTLYHR tz TOU 0 OIOKOG (PTAVEL GTNV KOPUPH TOU EMITESOU.

Aivovtat: g=10 m/s*kat n pomf adpdvetag tou diokou w¢ mpog dEova mou SLEPXETal amod

, 1
10 KévTpo Tou | = Emr2 .

Auon

A) O diokog kavel ouvOetn Kivnon, pe tnv emidpacn tou
Bdapoug Kat tng otatikng TpBNg Tes. MNa TNV HETAPOPIKA
TOU Kivnon, o BgpeAtwdng VOHOC TNG UNXAVIKAG OiVEL

2K =ma,,=>T -w, =ma,, =

cm,1

To —mg-nue = ma‘cm,l (1)

cm,1

2Tn OTPOYIKNA Kivnon n povn dUvapn mou €XeL pomn sival A
n otatkn TtpBhR, omote 0 OgPeAlwdNg VOHOS TNG
HNXaviKng Oivel
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Yt=Io, =>-T R=Ia, =T R =-~mR%a, =T, =~ mRa (2)
c o 2 Y c 2 v

Emeldon o 0iokog avépxetal KUMOUEVOG N EMTAXUVON TOU KEVTPOU Paldag Tou cuvoEeTal He
TN YWVLAKN TOU EMTAXUVON HE TN OXEoN

Oy =0 R (3)

cm,1

1
H oxéon (2) pe tn BonBewa tng (3) yivetat T, = —Emocm1 4)

Kal avtikadlotwvtag otn oxéon (1) umoAoyi{oupe TNV EMTAXUVON TOU KEVTPOU palag
Tou diokou

1 2
_Emacm,l —Mmg-nue = rﬂOL(:m,l:> acm,1=_§g ‘nuoe (5)
2 ,.m m
= OLcmvl= —5108—20,6 = a‘cm,lz —45—2

MNa va avépxetat o 6iokog KUALOPEVOG, TTPETEL N EM@AVI{OPEVN OTATIKA TPIBN va givat
HIKPOTEPN amo TtV oplakn tpBn, dnAadn T, < T,, (6)

Oa umoAoyicoupe ta PETPA TWV To Kat Top.
H otatikn tpBr mou déxetal o 6ioKog amd To MAAyLo £MMESO TMPOKUTITEL ATO TIG OXECELG
(4) kat (5)

1
T, =3 Manke

2tov afova y o OioKOG looppoTiel, dapa
XK, =0=N=w, =mg-cove.

H oplakn tp1Bn divetal amo tn oxéon:
T, =uN =T, =p,mgoove

Me avtikatdotaon otnv oxéon (6) maipvoupe:

1 1
T,<T,= 3 Mmanues HN = 3MIMHe <pmgovve =

>1 MHe >1 0,6:> >1

° " 3ovve “G_é'ﬁ Ho 4
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Apa 0 €AAXIOTOG OUVTEAEOTNG OTATIKNG TPWBNG peTalU Oiokou Kal emmédOU, WOTE O

. . . . , . 1
OlOKOG VA avePXETAL KUAMOHEVOG (XWPILG va OALoONGoEL) elvat [, i = 7

B) H petagoptki kivnon tou dickou eival opaAd emBpaduvopevn Kal ol EEL0WOELG
Kivnong tou pe onpeio ava@opdg to onpeio A sivat:
L=V, + 0t = v =5-4t (SI)

cm,1l

x:oot+%acm’1t2:> x=5t—%-4t2 (S).

Ma tn xpovikn ottyun t4=0,5s, mou o diokog diépxetal amod to onpeio I, ol e€lowoELG
divouv:

m m m
L :5?—48—2‘0,583 U :3?

1 m

X, =5?.o,5s—5.4s—2-(o,5s)2 = x, =2m.

0 diokog petd 1o onpeio I Kiveital og Acio emimedo. lMNa
TNV HETAQOPIKA TOU Kivnon, o BgpeAwdng VOHOg TG
HNXavikng Oivel

2R =ma, , =>-W, =Moo, , =

cm,2

—Mmg-nue = macm,z = 0('cm,2 =-0-nuo=

cm,2

Oy, =-100.0,6=5 a,, , =—6-0.
5 ,

SZ
H petagoptkni kivnon tou diokou cuvexilel va sival ogaAd emBpaduvopevn Katl ot
e€loWOELG Kivnong yla tTnv Kivnon tou oto Acio emimedo pe onpeio ava@opdg to A
glvat:

cm,2

L=V 0, (t-t)=>v=3-6(t-0,5) (SI)
(6)
X:Xl+or(t—tl)+%acm12(t—tl)2 :x=2+3~(t—0,5)—%~6-(t—0,5)2 (S) (7)

Ma ™ Xpovikn oTiypn t; mou o GloKOG PTAvEL 0TO onpeio A, pe pndevikn taxutnta, n
oxéon (6) divel:

v, =3-6(t,~0,5)(Sl) = 0=3-6t,+3 (SI) =t,=1s.

Me avtikatdotacn otnv oxéon (7) Bpiokoupe 1O OUVOAIKO pAKog, d, Tou mAdylou
eMmEOOU
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x=2+3-(t—0,5)—%-6~(t—0,5)2 (Sh = d=2+3(1—O,5)—%-6-(1—0,5)2 (Sh =
d=2,75m

To Uyog h Tou MAGytou emMMEOOU TTPOKUTITEL ATIO TO PRKOG TOU

nu(p:%:h:dnu(p:>h:2,75m-0,6:>h:1,65m.

N Katd tv kivnon tou Oickou amd to onpeio A péxpt to I, mou eivat KUAwon, n
HETAQOPIKA KIVNTIKN EVEPYELA €lval OUVEXWG OIMAQCIA AMO TN OTPOPIKN TOUu, OmMWg
@aivetal mapakdtw.

mo 2 2
K, _2 M My, _ 2, — K, -9
Koo ;Im2 Lire? (o) Ko

Tn XpOVIKN OTLYHN t1 N HETAQOPLIKNA KIVNTIKN EVEPYELA Eival

1 . 11
K e =Emur2 katn otpogikn K, = > Emur2 (8)
WAXVOUPE TN XPOVIKA OTIYHR t3 KATA TNV Omoid n HETAPOPLKN KIVNTIKA EVEPYELID TOU
K
Siokou K, 5 yivetain pion amé m otpo@iki tou, K ;= %

H teAeutaia oxéon pe tn BonBeta tng (8) divel:

K o mo? 1 1 1 v
K,.s ;zijM 2 22 :>Emu32:§mur2 :>U32=ZUFZZ>U3=i?F
Apa, WAxvoupe TN XPOVIKA OTlypn t3 Katd tnv omoia To owpa €xel taxutnta
u3=‘)7f:1,5?

Me avtikataotaocn otnv oxéon (6) BploKoupe T Xpovikn oTyun ts .
1,5=3—6(t3—0,5) (SI) = 6t,=4,5(SI) = t,=0,75s.

A) Katd tnv kivnon tou dickou amo to onpeio A péxpt to I, mou eival KUALon, To PETPO
NG TAXUTNTAG TOU KEVTPOU PAlag tou OioKOU Kal TO HETPO TNG YPAMMIKAG Taxutntag
TWV ONUEIWV TNG TEPIPEPELAC, €ival ioeg, apa o Adyog Toug Looutal Pe Tn povada. Katd
TNV Kivnon tou Oiokou amo to onpeio I péxpl To A n Taxutnta tou KéEvipou palag tou
O(OKOU MELWVETAL OMAAd, €V N YPAUMIKA TaxUtntd TwV ONUEiwv NG MEPLPEPELAC
mapapével otabepn, €meldn oto Acio emimedo Oev umdpxel pomn. H ywviakn taxutnta
mapapével otabepn, ion pe autn mou gixe o 6iokog oto onpeio . Apa
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Ogn _ Vr T 0o (t—t) 3-6(t-0,5) Sl = e — 22t (SI),
L; 3 L

. vp,I

0 Adyog tng Taxutntag Tou KEVIPoU padag tou icGKOoU TPOg TNV YPAUKIKN Taxutntd Twy
ONUEIWY TNG TIEPUPEPELAG, OE GUVAPTNON HE TO XPOVO, HEXPL TN XPOVIKA oTlyun t; Tou o

OioKOG PTAVEL OTNV KOPUPN TOU EMTESOU £ival ek
- A

Ugn 1 T 0<t<0,58 D

v,r 2-2t(S) 1 0,5s<t<Is 1

IZto OumAavé duaypappa Ocixvetat o AGYog TWV ()5
TAXUTATWY OE GUVAPTNON HE TO XPOVO.

0 05075 1 t(s)
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MpdBAnua 20. (ektog e€eTactéag UANG)

H paBdog AB tou oxnuatog £xel pnkog L= 8cm, pala M= 0,3 B
kg kat pmopei va meplotpEpetal yupw amo oplldvtio afova

mou OlEpXETal amd to Akpo tng A. Xto aAAo akpo B tng M.L
pdaBoou Bpioketal MPOOKOAANHEVO €va KOUHATL OTOKOU, X1,

palag my. Aivoupe otn pdBdoo, amd tn BEon Tou oXAPATOG, A A
pla apxikn ywviakn taxutnta we Kat autn apxilel va

TIEPIOTPEPETAL OTO KATAKOPUPO £MTEDO HE PopA avtiBetn

autng Tou poAoylou. MOALS n paBdog @Bavel otnv opllovtia pX) Y
Béon yua mpwIN @opd, TO KOMHUATL OTOKOU amokKoAAdtal Bl
XWPIG AMWAELa EVEPYELAG KAl KIVOUHEVO KATAKOPU®A TPOG
Ta KATtw, MeTa amd petatomon h=10cm amd tn 6€on
amooTacng, CUYKPOUETAl HETWMIKA TAQCTIKA HE aAKivnto
owpa palag my=0,1kg moOU LooppoTEl TAVW OE 1OAVIKO
Katakopuo sAatnplo otabepdc k=10N/m, to omoio €xel TO
KATW AKPO TOU AKAOVNTA OTEPEWHEVO OTO £0APOC. TO CUCOWHATWHA apxilel va eKTEAEL

VUUVVUUUUAAA

amAn dappovikn TaAdviwon pe e€iowon Y= Anu(S\/E t+%) (SI), Bswpwvtac wg
XPOVIKN oTtypn t=0 tn oTiydn tTng Kpouong Kal wg BETIKNA (popd tn popd MPog Td MAVW.
Na umoAoyioete:

A) ™ pdla m¢ Tou OTOKOU Kdal TO MAATOG A TNG TAAAVTWONG TOU CUGCWHATWHATOG.

B) tnVv TaxXUTNTA TOU CUCCWHATWHATOG AUECWES PETA TNV Kpouon.

M tnv taxdtnta U ToU €XEL TO KOPUATL TOU OTOKOU TN OTLYHA TOU AmMOKOAAdTAl AaTo TN
paBsdo.

A) TNV apxikn ywviakn taxutnta we tng paBdou.

. . . . B
E) tnv ywviakn taxutnta w; tng paBdou, otav !
oXNUATilel ywvia @ HPE TNV KATAKOPUYO, HE TO &, ¢
, , , 2 ———6 :
CUVNULITOVO TNG YWVIAG ¢ VA ElvAL CLVQ = — ., \B A A
3 optlovTia
0éon

Aivetat: to g=10 m/s? kat 6t n ponn adpdavelag

1
paBdou pnkoug L kat palag M wg mpog agova KAabeto oto Kévtpo tng eivan |, = T ML? .
Auon
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A) To oucowpdtwpa eKTeAel amAn appovikl TAAAvTwon HE KUKAIKA ouxvotnta
rad , , . , , .

03:5\/5 —. H otaBepa emavagopag D wooutal pe tn otabepa eAatnpiou k Kal amo tn
S

oXx€on TNG HE TNV KUKAIKN ocuxvotnta umoAoyiloups tn pala ms Tou 6TOKOU

N
K 10—
D=k= (ml +m2)m2 >m =—-m,=>m Z—md-O,lkg —m,; =0,lkg .
S
TNV apxikn B€on 1ooppormiag, 1o cwpa palag m; IcopPOTEL PE B
v emidpacn tou Bapoug kat tng duvaung tou eAatnpiou, pe = Y2 UZZ
TO EAATNPLO TAPAHOPPWHEVO KATA V7! - — O,Z‘
vyl LJZZ

VUVMAVUAA

SF=0=>w,=F, =>mg=ky,= &= kg

0,1kg-10™ S &

N =Y, =01m. QUOIKO  TOALGL vEa,

10— : 0.1 0.1
m unKog

Metd tv KpoUon TO OCUCCWHATWHA €KTEAEl amAnl appovikn TtaAdviwon pe 6€on
loopporTriag, n omoia €ival PHETATOMOMEVN TPOG TA KATW KATA yr amo TNV apxXik Béon
looppormiag tou owparog palag m. H amdotaon yr Bpioketat amd Tn ouvenkn
loopportiag otn véa B<on

m,g
k

y2: :>y2:

m,+m
2F=0=>W12=ng=>(m1+m2)g=k(yl+y2):>yl=%—y2:>
(0,1kg +0,1kg)-10 2
Y, = N S _0,Am =y, =0,1m.
10—
m

Ané v €fiowon ™G TaAdvtwong kKat pe Oedopévo OTL TN XPOVIKNA otiyun t=0 To
OUCCWHATWHA £XEL ATOPAKPUVON Y1, UToAoyiloupe To MAATO¢ A TNG TAAAVTIWONG TOU
OUCCWHATWHATOC

Y, :Anu(S\/EH%n) :O,lm:Anu%:o,lm:A%:A:O,Zm.

. . . ¥ Qz' \Y
B) Me epappoyn g apxng dwatnpnong g o Y2 15,
EVEPYELAG YIA TNV TAAAVTWON TOU CUGCWHATWHATOG, [ s L
pETA&l NG BEoNC apéowg PETA TNV Kpouon, n omoia K = V! : ] = :
améxel y; amo Tn véa O€on ooppomiag Kat g o o=
akpaiag Ofong Bpiokoups TNV TAXUTNTA TOU (o = \vf A' ﬁn:()
OUGCWHATWHATOG S = = -
PVOIKO 0.1 akpoio

KOG toAGvtoong  0éon
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E:K+U:>%kA2 :%(m1+m2)vz+%ky12 =

N
V=4 —"

0, 2kg

r 14 I3 14 ZI
") To Koppdatt Tou OTOKOU AamoKOoAAdTdal Aamo T O Joi

pAaBoo pe TaxUTNTA U¢ KAl TPOCTITITEL e TaxUTnTa

Us ", 0TO owpa padag m; JETA amd YETATOMON h

h=10cm. >3 lu; 5,
. A v O O

H apxn dlatipnong tTng PNXAvikng EVEPYELd yid (52 l}’2 Bz B UZzl \Y

autn v Kivnon, Bswpwvtag otadun PnoEVIKNAG (= ~ ¥l -

OUVAPIKNG EVEPYELAG TN BE0N TNG TAAOTIKAG (= &= ' = =

~ (S [ -

(S (S

Kpouong, Oivel = kS = =
uny,opy = Ep.nx,ra}» = K(xpx + Uapx = Kn;x + [Jn;}L = [ ) : - D,

E

( ) (o (e (S’
(> (> (-

%mlul2 +m,gh = % mu,’+0=v/’+2gh=v" (@)

PULOIKO Myompv  apéomg petd
M KOG TV Kpovon TNV Kpovon

Ta owpata cuykpouovtal TAACTIKA Kal av oupBoAicoupe pe V tnv taxutnta Ttou
OUCCWHATWHATOG HETA TNV Kpouaon, n apxn dlatipnong tng opung Oivel

pnpw = 5psm’z ﬁ mlull + 0 = (ml + m2 )V (2)

H oxéon (2) divel TNV TaxUtnTa Us- TOU OTOKOU

m
‘ | (m “m )V ‘ (0,1kg+0,1kg)\/1,5—
mu, +0=(m,+m,)V=ovp =———2— =y, = S

m, 0,1kg
qzzas%.

TEAoOG, n oxéon (1) Givel TNV TaxUTNTA U1 TTOU €XEL TO KOYHATL TOU GTOKOU TN OTLYHN TTOU
amokoAAdtal amd t pdsdo
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2
V2 +2gh = v = v, = \Ju —2gh = v, = \/(2w/1,5mj ~2.102.0,1m =
S S

v =2—.
7

A) Bpiokoupe tn porn adpavelag tng paBdou wg mpog To AKpo tng, A, cUH@wWVA HE TO
Bswpnua Steiner

2 2
| A:lcm+M(Ej :iML2+M(Ej =1M|_2=1-o,3kg-(0,08m)2:>
P 2) 12 2) 3 3

|, =6,4-10"kgm?.
H cuvoAkn poty adpdvelag Tou cuotPatog paBdou - 6TOKOU givat

1 2 2 1 2 2
=l + 1o =S ML miL* = 1, = -0,3kg+(0,08m)" +0,1kg (0,08m)" =
|, =12,8-10*kgm?.

H ywviakn taxutnta tng paBdoou w1, otav yivel oplovTtia, TPoKUTTEL amd TV taxutnta
TOU OTOKOU U4

oM
r
UlzcolL:Mol:ﬂ: S :>031=251d.
L 0,08m S

’ -
Ma Ttov UmoAOYIOHO TNG APXIKAG YWVIAKNAG 12
taxutntag wo tNG paBdou e@appoloupe TN
élarr']enon ™ng [,II’]X'GVIKI"](_', svlépyslag yia pdBdo ! L2 &
HETAEU TNG APXIKNG Katakopuepng Beong kattg A v ozl . -y
oplovtiag. Oewpolpe  otdBun  PNdeVIKAG o Upp=0 ¢1>
OUVAMIKAG EVEPYELAG TO OPIOVTIO EMMESD TOU  gpyuch ' optlovTiaL
Olépxetal amod tn paBdo otnv optldvtia BEon Béon Oéon

_ 1 ) L 1 )
meyapx = mem = Kap)C + U(xpx =K, tU_, = EIOK(DO +m,glL +Mg§ = Eloxm] +0=>
0, = I,o -2mglL —MgL _ 07— (2m, +M)gL N
Iok Iok

> (2-0,1kg +0,3kg)10m/s%-0,08m
0, = (25@] —( 9T 924 2 =
S 12,8-10"kgm

0, 12,5278
S

B
(O s
 —— —1e 0
* B A U[iupf() A
opLLovTiaL

0¢on
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E) Na tov umoAoylopd TG YWVIAKAG Ttaxutntag w; tng pdabBoou, e£@appoloupe tn
olatnpnon tTNg HNXAavikng evEPYElAg, yia tnv oplldviia Kat tnv TeAIKN Béon. Oswpolpe

oTAduN PNoeVIKNG GUVAMIKAG EVEPYELAG TO optlovTio emimedo mou SlEpxeTal amo tn paBdo
otnv optlovtia Bon.

Eunx,apx - Eunx,rsk = Kapx + Uapx =K, U, =

I .0°—MgLovv
EI A(,)12+O:11 A0322+MQEGUV([):>CO2: 0,A01 gLo (p:>
2 P 2 P, 2 IP’A
> 0,3kg-10m/s2-0,08m - 2
»  MgLovve rad ,9Kg-10m/s® -0, m.3
W, = |0 ————— =0, =({[| 25— | - i .
o S 6,4-10"kgm

o, =515 124 |
S
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MpdéBAnua 21. (ektog e€eTactéag UANG)

H paBdog KA tou oxiuatog eivol OpoyeVAG, EXEL UAKOG o,
L=0,5m, pdla M=0,3kg katL pmopel va otpédetal ot Zlﬁ 0?‘ ﬁZz
katakopudo eninedo yupw amod opuloviio afova mouv K M,L A

SLEpxeTal and to péoo tng, O. Ita akpa tng papdou

elval otepewpéveg SVO onUELAKEG odalpeg, 21 Kal 2y,

ue pale¢ mi= 0,1kg kot my=0,2kg, avtioTtolxa. ‘
Alvoupe oto ovotnua pafdou - palwv, otnv Z;J
opuovtia B€on, apytkn ywviakrn taxutnta woe=10rad/s,

He ¢dopad Onwg n dopd kKivnong twv SEKTWV TOUu poloylou. MOALS n paBdog yivel
Katakopudn, n opaipa 2, cUyKPOUETAL TTAQCTIKA UE akivntn onuelakn odaipa 23, palag
m3=0,2kg, n omoia KpEUeTaL and AenTO aBapEG viua.

Noa urmtoAoyioete:
A) t pornr adpavelag Tou cuothuatoc paBdou — adatpwy X1, Io.
B) tnv taxutnta tng odaipag I, étav n papdog yivel katakopudn Kol EAAXLOTA TPV TN

oUYKpOUOH TNG UE TN odaipa Is.

) tn duvaun mou aokel n paBdog otn odaipa 21 (LETPo Kal kateuBuvon), OTav AUTA
SLEpxetal amo 1o PnAdtepO onUEio TNG TPOXLAC TNG KoL EAAXLOTA TIPLV TN CUYKPOUGH TWV
odalpwv Iy, 3.

A) tn BepuodTNTA TTOU TOPAYETAL KATA TNV TTAQACTLIKI) Kpouon.

Aivovtat: g=10 m/s? kat n portf adpavelac tne papdou wg npog dfova mou SLEpETaL amno

1
10 KéVTpo TNC | = — ML?.
PO NG 12

Auon

A) H pomn adpdvelag tou cuotnpatog pdBdou - o@alpwy X1, X; wg MPog Tov afova
TEPLOTPOYPNG TNG pABdou ival

2 2
(] on(]
1
lo.up, =75 70:3k -(0,5m)” +0,1kg-(0,25m)" +0,2kg -(0,25m)” =
IO,(pr = 215'10_2 kgm2 .
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B) MNa tov umoAoylopO TNG YWVIAKAG TtaxUutntag w Tou oy,
ouotApatog paBdou - oalpwy X, Xz, 0tav n paBoog yivel
Katakopu®n, e@appoéloupe T Olatipnon tng HNXAVIKAG
evépyelag petall g apxikng oplovtiag B€ong kat tng
TEAIKNG Katakopu@ng B<ong. OswpoUpe otabun HNOEVIKAG

OUVAUIKNG evEpyelag Tto opllovtio emimedo ToU OLEPXETAL ‘ Jo

amo tn onyelakn oaipa X3
1§19
e
o U]i(m:o

wmgopy Eunx,w?» = Kapx + Uapx = Krek + Urel =

1 L 1 L
> Io’mpxcoo2 +(m, +m, + M)gE =3 onapxcoz +mgL + MgE =

e
I Oapy,

(D:\/IOapxo‘)Oz_mlgL_'_mZgL:\/0)02 (mZ_ml)gL

Oapy,

=

2 (0,2kg —0,1kg)-(10m/s®)-0,5m
o= (1o@j (02K g)_(z ; )
S 2,5-10°kgm
rad
o=2/30—
S

H taxiutnta tg owaipag X; otav n paBoog yivel KATAKOPU®N, TPOKUTTEL ATO TN
ywviakn taxiutnta w,

L rad 0,5m 730 m
V,=0—=0,=2¢y30— — = v, =——.
22 T s 2 2 s
, , . , , 2 v
N H ogalpa X; eKTEAEl KUKALKN Klvnon KAl TN XPOVIKN OTLyHn Tou ") — ]
Bpioketal otnv avwtepn B€on g TPoxIAag NG Oéxetal OUo OUVAMELG: TO Wi
Bdapog tng kat tn duvapn N mou tng ackei n paBdog. Ekeivn tn ottyun 1o N

oUotnua paBdou - ocaipwy Osv GEXETAL POTIH, AP OV UTIAPXEL YWVIAKN
emMTaxuvon oto ocUoTna, OUTE YPAMMIKN (EMTPOXIOG) EMTAXUVON OTN
opaipa Xi. Katd cuvémelda, n GUVICTAMPEVN TwV OUVAHEWY TTOU ackKouvtdal
otn o@aipa X1 otn B¢on auth “maifouv” pévo Tto pdAo tne kevipopodrou O f: 4
ouvapng. <o

Apa,
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L 2
m,v,” G
SF=F, =>mg+N=-"2 1 = N=———~

N:mlng—mlg:

N=O,1kg~(2@@] 0%—01@ 100 = N =2N.
S

H @opd tng duvapng N eival mpog to KEVIpO NG pdaBdoou, O, OmMwg aiveral oto
Tapamavw oxnpd.

A) Metd tnv Kpouon n pomn adpdvelag Tou cucTApatog pdBdoou - oalpwy Xi, Xz, X3
elvat

2
| =l +L+L+1,=1 I I =1 L
O,teh ~ 'p + 1 + 2 + 37 '0,0py + 3 = O,teh — "O,apy + m3 E =

IO,rsh = 2’5.1072 kgrn2 +O, 2kg (O! 25m)2 = IO,‘CS7L = %kng '

Katd tnv mAQOTIKA Kpouon Twv o@apwv X;, X3 IOXUEL n apxni oOlatnpnong tng
OTPOWYOPUNG Yia To OA0 cuoTNHa, KaBwg Oev UTIAPXOUV eEWTEPLKEG poTrEG. ‘EToL, yia tn
YWVIAKA TaxUTtnTa ToU CUCTAHATOG, w’, HETA TNV KPoUon £XOUHE

|
anw — Lusw IOoLpX Io,:gxml o' = IO,ocpx o = 2 5310 kgm 2\/7 rad
0,16l 7kgm
80

4 rad
®'=—+/30—.
3 S
H Beppodtnta mou mapdyetal Katd Tnv MAACTIKN Kpouon ooutal He

1 1
Q=K_,-K, .., ==I mz——lo’mm'zz

mpw Heté 2 O,apy, 2
Q:l-z,s-lozkgmz-(zﬁﬂj _1 3 gm (4\/_rad]
2 S 2 80
Q=0,5J.
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MpdéBAnua 22. (eKtog e€eTactéag UANG)

Evag 1oomaxng KUKAIKOG OLOKOG €XEL AKTIVA R=E m, pala » R

M=13kg kai pmopei va oTpEpetal oe KatakOpugo emimedo /. g
YUpw amd optovtio afova mou SLEPXETAL ATO TO KEVTPO ToU | /NI \
K. A6 1o dioko agaipolpe €va HIKPOTEPO KUKALKO OIOKO |- ,Cl},l : K M |
aktivag r= R/2, tou omoiou To KEVIpo A Bpioketat mavw | T ‘ ’

otnv optldvtia diapetpo, 0e€lotepa amd 1o kevipo K kat oe R
améotaon R/2 amd autd. To cwpa mou dnploupyeital EXeL

KEvipo palag mou Bpioketal mavw otnv eubeia KA kat

aplotepdtepa Tou K katd d=R/6. Aprivoups to cwpa eAeUBegpo va Klvnesl amo tn 6éon
TOoU oxnpatog, OnAadn amod tn Béon dmou Kévipo palag cwpatrog, cm, onueio K kat
onueio A Bpiokovtal mavw otnv optlévtia SLAPeTPo.

Na umoAoyioete:

A) tn por adpdAvelag Tou CWHATOG WG TPOG ToV Afova TEPLOTPOPNG TOU, TTOU OLEPXETAL
amo to onyeio K.

B) to PETPO TNG YWVIAKNAG EMTAXUVONG TOU CWHATOG OTNV B€on Tou agnvetal eAsUBEpo
va Klvnosl.

I TN oTpoWopun TOU CWHATOG WG TPOG ToV Aova MEPLOTPOYNG Tou, Otav n eubeia KA
YIVEL KaTakopu@n.

A) 10 puBPS PETABOANG TNG KIVNTIKAG EVEPYELAG TOU CGWHATOG TN XPOVIKA OTLyHn TOU N
Oleubuvon KA oxnuartifel pe tnv katakopuen Olevbuvon ywvia ¢, pe nue=0,8 Kkat
ouvp=0,6.

Aivovtat: g=10 m/s? kat n pomA adpaveiag diokou aktivag R kat palag M wg mpog GEova

cm

, s . . , 1
KABEeTO 0TO £MIMENO TOU TTOU OLEPXETAL ATIO TO KEVTIPO Tou, | = 3 MR?Z.

Auon

A) H pomi adpdvelag tou ocwpatog, |, mpokumtel av amd Tn pomn adpdavelag, la,
O0AOKANPOU ToU OiOKOU, a@alpECOUHE TN PO AdPAVELAG, TIOU CUVELCEPEPE 0 OIOKOG TTIoU
a@alp£OnKe ls k.

H pdla m tou diokou mou agatpoUpe TPOKUTITEL Ao TNV MUKvOTNTa Tou diokou. ‘Eotw, V
0 OYKOC OAou tou Oiokou, V' 0 OYKoG Tou Oiokou Tou agaipécaps, h to mdaxog tou
O{0KOU Kat p n MUKvOTNTd Tou. Eival
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M m M m M

p=—=—= ——= — S m=—.

vV V' nR“h R 4
TCE h

H pomn adpavelag lsx tou 0iokou TOU agalpEcape, aktivag r kat palag m, wg mpog
agova mou diEpxetal amo to K mpokumtel amd to Bewpnpa Steiner

2 2 2
ISKzlcm+mr2:1mr2+m(E) :EM[EJ +M(Ej :ISK:EMRZ.
’ 2 2 2412 4\ 2 - 32

Apa n pomr adpdAvelag TOU CWHATOG TTOU ATTOMEVEL PETA TNV AQPAIPESN TOU HIKPOU OioKOU
givat

2
|=|A—I5K=3MR2—3MR2:>|=EMR2=E-13kg.(3mJ =
’ 2 32 32 32 13
25
| = == kgm?.
329

B) Ao 1O BegpeAdON VOHO TNG MNXAVIKAG YA TN OTPOYIKA
Kivnon umoAoyi{oupe TN YWVIAKN E€MTAXUVON TOU OWHATOG
otnv B€on mou agnvetal eAsUBepo va Kivnbei. Pomn €xel povo

T0 BAPOC TOU CWHATOG, TOU ACKEiTAl 01O KEVIpo padag, to | cm | \
omoio Bpioketal mavw otnv gubeia KA kat aplotepotepa tou K | l.d.K A /
kata d=R/6. =

Ir=la, =1, :Iay:Wd:EMRZ(x =
32 !

(M—m)gB:EMRZa =
6 32 !
3aM R 13 . , 4 g 4 10m/s?
—0J—=—MRa, 2o, =—==a =—
4 76 32 ! " 13R " 13 5
13
_ ,rad
I 5_2

M lMNa tov uToAoYyIopO TNG YWVIAKAG TAXUTNTAG w1 TOU

owpatog, Otav n eubeia KA yivel katakdpugn, A

epappoloupe TN OATAPNON TNG HNXAVIKAG EVEPYELAG. |

Oewpoupe oTdBun PNOEVIKAG OUVAMIKAG EVEPYELAG TO Ky \ T
optlovtio eminedo mou SlEpXeTal amd to Kevtpo palag ont Pop

TOU CWHATOG 0TNV TEAKA BEon.
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Eunx,apx - Eunx,ml = Kupx +Uapx = Krsk +Ura7~ =
O+ygd=11m12+0:
4 2
3_MgE:1.EMR2@12:>@1: /ég:colz
4 "6 2 32 13R
0)1:4@ .
S

H otpowoppn Tou cwpatog dtav n eubeia KA yivel katakopugn givat

2
Lzlmlzgkgm2-4@:> L:% kgm”
S S

A) O pubpog peTaBoAng TNG KIVNTIKAG EVEPYELAG Eival
d—KzZr-mZ:d—Kztw-mz (1)
dt dt

Ma tov umoAoylopd TNG YWVIAKAG TAXUTNTAG w; TOU , &
OWHATOC TN XPOVIKA oty mou n Oelbuvon KA ‘ fﬁ(p ‘A
oxnupatilel pe TNV Katakopuen Olevbuvon ywvia ¢, “ ok
g@appoloupe T dlatipnon TN UNXavikig evépyewag. YPe=0 L o
OewpoUpe otddun PNOEVIKNG OUVAMIKNG EVEPYELAG TO
opllovtio emimedo mou OLEPXETAL A0 TO KEVTPO paldag Ly

TOU owHATog otny TeAKn B£on 5

3M 1
me’apx = mem = Kapx + Uapx =K, +U_, =0+ ngcuvcp = Elwzz +0=>
2
3—MgEGUV(P=1'EMR2(D22:>(D2= E—gGUV(p:(DZ: E—lom/s 0’6:>
4 ° 6 2 32 13 R 13 Em
13
o, =069
S

ATo tn oxéon (1) Bpiokoupe 1o pubud PETABOARG TNG KIVNTIKAG EVEPYELAG
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d_K—ZT.(D —Wd '(J) —3_M95 .0) :>
dt 2 nUo -, 1 611M(P 2
0 m

dk 3 13 rad
—=—13k -1Om/32-—-0,8-4\/0,6—:>
dt 4 9 6 S
dK J

— =104/2,4=.

dt S
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MpdéBAnua 23. (eKtog e€eTactéag UANG)

O kKUAWVOpog tou oxnpatog €xel pala m= 3 kg, aktiva r Kat F
YUpw Tou €ival TUAyPévo aBapég Kat pn €Aactikd vApa. Tn
XPOVIKN oTlypn t=0 ackoUpe otnv AKpn TOUu VAUATOG, onueio

I, ouvaun IE, n omoia Tmapapével SlapKwG Katakopupn. H F‘
Oouvapn Féxet ™ péylotn TR ToOu  pPmopoUME  va A
EPAPHOOOUHE, WOTE 0 KUALVOPOG va KUAdel oplldvTia Xwpig
va oAleBaivel Kal Xwpi¢ va xavel tnv emagn pe 1o £€0agog. To
vApa EetuAiyetal, xwpig va YAwotpd oto auAdkt. O
OUVTEAEOTNG 0plakNG TPIBAG HETalU KUAivOpou Kat opt{ovTtiou eMMESOU eival Hop=1/3.

A) Na ypdayete to BgpeAlwdn VOUO TNG PNXAVIKAG YA TN HETAPOPIKN KAl TN OTPOYIKNA
Kivnon tou KuAivdpou.

B) Na umoAoyiocete ta Pétpa tng SUvaApng F kat NG OTATIKNAG TPIBAC.

I Na umoAoyicete TN XpoVvIKA oTtyun ti, TTOU TO onueio epappoyng tng duvapng F , Ba
HETATOTMIOTEl KATAKOpU®A Katd y= 0,9m.

A) Na umroAoyioeTe TNV KIVNTIKN EVEPYELA TOU KUAIVOPOU TN XPOVIKA OTLyUN ti.
E) Na umoAoyicete tnv oxU tng 6Uvapng F TN XPOVIKN oTypn tr .

Aivovtat: g=10 m/s? kat n potn adpavelac Tou KUAIVEpoU w¢ TTIPog ToV AEova CUPHETPIAg

1 .
™oU l==mr-.
2

Auon
A) O KUAwOpog pe tnv emidpacn tng SUvVAUNg F kat ™ng )
otatkig TPBAG, T_, ekteAel oluvBetn Kivinon. Na v Fp 1_9
HETAPOPIKNA TNG Kivnon, o BgpeAwdng VOHOC TNG HNXAVIKAG ocm
Oivel QI‘T T i

r
F =ma,, = T, =ma,, ()] " \

Nﬂ

Ma tnv oTpo@IKn Kivnon €XoUupE _To

St=lo, = Fr-Tr=Io, = Fr—T6r=%mr2aY =
1
F-T, =§mray (2)
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B) Emeldn o KUALVOPOG KUAIETAL, N EMTAXUVON TOU KEVIPOU PAlag Tou, dcm, CUVOEETAL HE
TN YWVIAKN TOU ETMTAXUVON HE TN OXEON Oy, = a,r 3

H oxéon (2) pe tn BonBela tng (3) yivetat
1
Fr—-T r= > mro,,, (4)

Analgigovtag tnv €mMTAXUVON TOU KEVTIpoU PAlag amod Tig oxEéoelg (1) kat (4) pe
Olaipeon Katd PEAN €XOUHE

T, mo.,,, T, g: T - E (5)

2tov aova y o KUALVOPOoG LlooppoTiel, apa
2K, =0=N+F=w=N=mg-F.

Mpokelpévou o KUAIVOPOG va KUAIETAL, Xwpig va oAloBaivel mpémel

2F 2F 3u,,mg
T,<T, = —<p N:>—§Suw(mg—H:>F<——i—- (6)

c op op =
3 2+3u,,

E@pdoov n ouvapn Féxel N MEYLOTN TIUA TOU HTOPOUHE VA E€PAPHUOCOULE, WOTE O
KUALVOpOG va KUAdel optovtia xwpig va oAloBaivel, n oxéon (6) Sivel

1 m
3-=-3kg-10—
3u.m 2
Fof - HoM_" 3 " F=10N.
2431, 9431
H oxéon (5) divel Tn otatkn tpBn T, = % =T, = 2—30 N.

N H kivnon tou KUAivopou ivat KUALoN, OTOTE TO WETPO TNG EMTAXUVONG TOU KEVIPOU
palag tou KUAivopou tooUtal PE TO METPO TNG YPAHHIKAG EMTAXUVONG TWV CNHEIWY TNG
TEPLPEPELAC TOU KUAIVOPOU Kal KATA GUVETELD KAl TNG KATAKOPUEPNG EMITAXUVONG Kal
onpeiou I'. Ao tn oxéon (1) umoAoyi{oupe TNV EMTAXUVON TOU KEVTPOU palag

20N
T, 3 20 m
T, =mo, =0y =— =0y = — =0y =0 ==
m 3kg 9s
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To onpeio I KAvel OPAAG EMITAXUVOHEVN
kivnon kat n petatomon tou, y= 0,9m,
pag OiVeL TN XpOVIKN oTyun t

F
I Vcm
o [—»T ‘ r ) \d )

r I/
\  Ocm \

)= Ay

A) A’ tpémog l Y l

w

;Tﬁ

Amd 10 Bswpnpa PETABOANG TNG KIVNTIKAG EVEPYELAG TTPOKUTITEL N KIVNTIKN EVEPYELA TOU
KUAIVOPOU TN XPOVIKN OTLyHn t

AK =W, =K, -K, =W, =K, -0=Fy=K_, =10N-0,9m =

K. =9J.

B’ tpomog
Bpiokoupe TNV taxutnta Tou KEVIpoU paldag tn Xpovikni oTiypn t

om m
Vem :(x‘cmtl = U, 258—2'0,932 Ve = 2?

H KvntiknA evépyela tou KUAivopou eival

21122

2 L +——mr'o’ =
2 2

1 1
Krsszp+Kn:> Kmk=5mocm +§I(D =Em

Ucm
3 3 m\’
K, =—-mu,  +-my, = —mocm2 =K, = —-3kg-(2—j = K_, =9J.
2 4 4 4 S

E) H 1oxU¢g Tng SUvaung T Xpovikn otiypn tr eivat

o _ W, _ Fdy
Fodt dt

— P, =Fu, =Fu,, = P, =10N-2M = p, =202,
S S

Huepounvia tpomomnoinong: 14/11/2023

EmipéAgia: Anuntpilog KAauolavag, Mavayiwing Mnetoakog, Avtwviog MaAdyog, Mewpylog
MamnaAs&iou, HAiag Movtikog, Kwvotavtivog Xtepaviong, Mavayiwing Tooupudkng, Kwotag Mkiokag,
©advocg Bavrapdkng

Emiotnuovikog éAgyxog: Aviwviog MNaAdyog, BaciAsiog PautomouAog, Kwvotavtivog Ztepaviong
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