KE®DAAAIO 5°: KPOYZEIZ - ®AINOMENO DOPPLER

EMANAAHNTIKEZ AZKHZEIZ

OEMA B
Epwtnon 1.

‘Eva BAnpa palag m ektoeUstal KATakopu@a mpog Ta MAVW HE Taxutnta v,. ‘Otav to
BANPa @TAVEL OTO WYNAOTEPO ONHEIO TNG TPOXIAG TOU EKPAYVUTAL OF TPIAa KOMHATId.
ApEOWG PETA TNV €KPNEN, N OAIKN OPHN KAl TWV TPLWV KOUHATIWY gival

a) pnogv.
B) my, .
Y) Stagpopn Tou pPndevog Kat 81dgopn Tou My, .

Na altloAoynoETe TNV Amavinon odag.

Auon
JWOoTN amavinon sivat n a.

Emeidn n €kpnén Olapkei MOAU HPIKPO XpOVO, TUXOV €mMiOPACn €EWTEPIKWY OUVAHPEWY,
omwg €0w T0 BApog, Bswpeital apeAnTéd. ZUVETWG oTn OLAPKELd TNG £KPNENG N oppn
olatnpeitat. Emeidn n kpouon £ylve 6To YnAOTEPO ONUEIO, N TAxUTNTA TOU CWHATOG TIPLY
NV €kpnén eivat undév, dpa Kat n oppn Tou.

Zuvemwg amd v apxn Slatipnong thg opung TPOKUMTeL: P, =P, =0.



Epwtnon 2.

Mwa ogaipa A palag m Kivoupevn opllOviia PE TAXUTNTA MHETPOU L  CUYKPOUETAL
KEVIPIKA Kal EAACTIKA e AAAN akivntn o@aipa B iong palag. H petaBoAn tng oppng tng
opaipag A, Adyw tng Kpouong,

a) €xel {0la Kateubuvon pE TNV apXikni oppn Kat HETPO Mu .

B) éxel avtiBetn KateUBuvon PE TNV APXIKN OPHNA KAl HETPO MU .

Y) €XeL avTiBeTn KateuBuvon Pe TNV ApXIKN OpHA Kal HETPO 2 My .

Na attloAoynoeTe TNV amavinon oac.

Auon
ZwoTn amavtnon sivat n B.

Emeldn ol o@aipeg €xouv ioeg PAlec Kat n Kpouon €ival KEVIPIKN EAACTIKN TA CWHATA
aviaAAAooouUV TaxUTNTEG. ZUVETWG N TEAIKA Opupn tng o@aipag A 6a eivat pndév. H
pETaBOAN TG opuNng TG Ba eivat:

Ap :stk _pApX :O_F)Apx :_m.l_j
Amd Tn ox€on autn MPOKUMTEL OTL TOo OlAvucpa TG PETABOANRG TN OpHNnG TG opaipag A

Ba éxel (0la OlelBuvon Pe TNV apxikn oppn Kat avtifetn @opd (-). To pétpo tng Ba eival
Ap=m-v.



Epwtnon 3.

AUo owpata pe OpHEG Twv OToiwV Ta METpaA eival ica (p,=p,=PpP), Kwvouvtal o€
OleuBUVOELG KABETEG PETAEU TOUG KAl cuyKpouovtal TAAOTIKA.

To PETPO TNG OPHUNG TOU CUGCWHATWHATOC HETA TNV Kpouon gival {co pe:
a) p.

B) 2p.

v) V2p.

Na altloAoynoETE TNV Amavinon odag.

Auon

ZwoTtn amdvtnon sivat ny.

MNa tv Kpouon oxUeL n apxn dlatnpnong Tng opHNG, OMOTE: E)Apx :6m- To pétpo NG

OAIKAG OPHAG, P, , TOU CUGTAHATOG TPV TV Kpouon eival p, =+/p° +p° = \/Ep i

my u p

- 1 !
[ ettt e ————— -
_ r p

Apa py, =+/2p.



Epwtnon 4.

Avo owpata pe ioeg padeg (M, =m, =mM) KAl OpHEG TwV OToIWV Ta PETPA eival ica

(p,=p,=p), Kwouvtar oe Oleubuvoelg KABeTeG peETAEU TOUG Kal Ouykpouovtdl

TAQOTIKA. AV N KIVNTIKN EVEPYELA KAl N OPHR €VOG CWHATOG CUVOLOVTAL HE TN OXEON

2

K :2p_ , TOTE N PElWwoN TNG KIVNTIKNG EVEPYELAC TOU GUOTAHATOC gival ion pe
m

Na altloAoynoETE TNV Amavinon odag.

Auon
JwoTn amavtnon sivat n B.

2

— p_l2+p_22_ prsk (1)

| AK |: Kl + KZ - KZUGI -
2m  2m  2(m+m)

Ma v Kpouon oxUel n apxn dlatipnong tng opUng, OmoTe: 5APX = f)m .

To METPO TNG OAIKAG OPHAG, Po, TOU GUOTAHATOG

P, =P’ +p* =+/2p.

my u p

- |
[ et e -
- G P

Apa Py, =~/2p.

Me avtikatdotaon otnyv (1) maipvoups:

mpwv TNV Kpouon

glvat



2 2 2 2
Ak P G e
2m 2m  2(m-+m) 2m




Epwtnon 5.

‘Eva owpa eKTtofeUeTal KATAKOPU@PA TPOGC TA KATW KAl GUYKPOUETAL EAACTIKA HE
opwlovtio damedo. Av n OldpKeld TNG Kpouong eival apeAntéa Kat v To MHETPO NG
TaxUTNTag ToU CWHATOG EAAXIOTA TPV TNV Kpouon, TOTE N HETABOAN TNG taxutntdg tou,
AOYW TNG KpoUong

a) sivat pndév.

B) éxel katakopugn AleUBuvoN e POPA TTPOG TA TAVW KAl HETPO (00 HE L.

Y) €xel katakdpupn dlelbuvon pe @opd TPog Ta MAvw Kal PETPO (oo pe 2v .

Na altloAoynoETE TNV Amavinon odag.

Auon
Zwotn amdvtnon sivat ny.

Emeldn n kpouon eival eAactikn 10 ocwpa O8a avamndnoel pe tnv 0la KATA HETPO
TaxyTnTa. ZUvenwg, Av=v_—v_ . Av opicoupe BETIKN Qopd TPOG Ta MAVW TPOKUTTEL

oTL Kal To diavuopa Av Ba €xel BeTIKA @opd, To YETPO Tou Ba sivat:

|AU| :|oT -V,

=v—(-v)=2v

Av=2u

.EAdxlmu

T T

i i To Biavuopa g
Tpiv ) Aptgws pera | perafolng
XTUTTIOEI I | TNg Ta)uTnTag
ovo é5agog | :



Epwtnon 6.

Mwa ogaipa Z;, palag M, =M, CUYKPOUETAL KEVIPIKA TAAOTIKA HPE akivntn ogaipa ,,
pafag m, =m. 2tn o@aipa X; HETA TNV KPOUsoH HEVEL TO

a) 50% tng apxikNg EVEPYELAG TNG.

B) 100% TNG apXIKNG EVEPYELAG TNC.

Y) 25% tng apxikng evEPYELAG TNG.

EmA£ETe Tn owot amavinon. Na SIKaloAoynoeTe TNV £MAOYN 6dG.

Auon
ZwoTn amdvtnon ivat n vy.
Me epappoyn tng dlatnpnong Tng opung BPIOKOUKE TNV TaxUTNTA TOU GUCCWHATWHATOG.

. . m,v L
m,v, = (M, +m,)V, amé émou mpokUmtel V =—="~L—=—1,
(m+m,) 2

OmoTE N KIVNTIKNA EVEPYELA TNG oaipag X, HETA TV Kpouon Ba eivat:

2 2
_ mV®  mpu,

2 2

X
4

, 1
K/, i

‘Omou K; n KLvnTIKA TNG EVEPYELA TIPLY TNV Kpouon,

2
K, = mlz‘)l —4K;

ZUVETIWG TO % TTOCOOTO TNG EVEPYELAG TTOU AVTIOTOLXEL (PEVEL) otn pada m, Ba sivau:

a%z&-100:1.100:25%
K 4

1



Epwtnon 7.

Autokivnto tng tpoxaiag Kiveitat oe €uBU dpopo pe otabepr TaxUTNTA —2 KAl EXEL

EVEPYOTIOINKEVN TN CElpAva Tou, n omoid Tapdayel nxo ocuxvotntag f,. MotoolkAsTioTng
TTOU TTPOTIOPEUETAl Kal KIVETAl P TaxUTNTA HETPOU TO PIGO Ao autd Tng Taxutntag Tou
AUTOKIVNTOU, akoUel Nxo pe ouxvotnta f, yia tnv omoia oxuet

19
a) f, =—fF._.
) Ta 18 °
20
B) f, =—f
) Ta 18 °
21
f, ==—f
) Ta 19 °

EmA£ETe T owoth amavinon.

Na altloAoynoETE TNV Amavinon odag.

Auon
JWOoTN amavinon sivat n a.

‘EXOUPE TINYR TTOU KATEUBUVETAL TTPOC TAPATNPNTH KAl TApATNPNTH TOU ATOHAKpUVETAl
amo v mnyn. Apa o Axog mou avTtAauBAavetal o mapatnentAg £XEL GUXVOTNTA TOU
divetal amod tn oxeon:

fA — fs Uﬁxou - UA
UT’]XOU - Us
L, 1) L,
Me avtikatdotaon v, = —22 kal v, = — = —%22 A{PVOUE:
* 10 2020 pYOUH
v, 19
v, — K v,
nyov Myov 19
fo=f — 20 —f 520 — 5 _f—
UﬁXOU gu 18
UﬁXOU_ 10 10 nyov



Epwtnon 8.

‘Eva owpa A pe opun p€tpou p Katl ala m oUYKPOUETAL KEVIPIKA Kal EAACTIKA HE AAAO
akivnto ocwpa B, idiag palag pe 1o A. H getaBoAn Tng KIVNTIKAG EVEPYELAG TOU CWHATOG A
givat ion pe

a) pnogv.

Na attloAoynoeTe TV amavinon oac.

Auon
ZwoTn amavtnon ivat n B.

Emeldn n kpouon eivat €Adctiki Kal ta 000 ocwpata €xouv idla pala, ta ocwpata
avtaAAdcouv taxutnteg. Emeldn 1o ocwpa B eival apxikd akivnto, 1o cwpa A peTd TV
Kpouon Ba mapapeivel akivnTto, KAatd CUVETEL N PETABOAN TNG KIVNTIKAG EVEPYELAG TOU
owpartog A Ba ivat ion pe
mu2 m2u2 pz

— AK =

AK =K =K, =0-—— = AK=-— ;
m m




Epwtnon 9.

Mwa Ty nxou mou MANGIAdel TPOG AKIvVNTO MAPATNPENTH EKMEUTEL X0 cuxvotntag f,
mou diadidetal pe taxutnta v. lMNa va avudapBavetat o mapatnpntng cuxvotnta f,
OumAdola amd T cUXVOTNTA TTOU EKTIEUTIEL N TINYN

a) va mAnotadel Tov mapatnenti pe TaxuTnta v, =2v .
. . . L
B) va mAnotadetl tov mapatneNT PE TAXUTNTA v :E.

Y) va amopakpUveTal amoé Tov mapatnenti Pe taxdtnta v, =v.

EmA£ETe Tn owoth amavinon. Na attloAoynosTe Tty anavinon oag.

Auon
ZwoTn amavtnon sivat n B.
loxvel f, =2f, (1)

‘EXOUhE TNyR TOU KATEUBUVETAL TPOG akivnto mapatnpnti, dpa o nAXog Tou

f,
L -V

avtidapBavetat o mapatnpntig exet cuxvotnta f, =

Ao TG (1) Kat (2) TPOKUMTEL v :g.

10



Epwtnon 10.

M oaipa X;, pafag m;, =m, cuyKpoUETal KEVIPIKA EAACTIKA HE akivnin o@aipa 2,

paag m, =m. H KivnTukn evepyela Tng o@aipag ; AGyw tngKpouong
a) HETATPETETAL OE BEPPOTNTA TTOU PETAPEPETAL OTO TEPIBAAAOVY.

B) polpaletal petagl twv 6U0 cPAlpWV.

Y) Hetagpépetal eE0AokAnpou otn opaipa B

EmA£ETe Tn owot amavinon. Na attloAoynoste tny anavinon oag.

Auon
ZwoTn amdvtnon ivat n vy.

Emeldn n kpouon eival eAactikn OlATNEEiTAl N PNXAvViKA €VEPYELA Kal OV UTAPXEL
peTtagopd Beppodtntag oto meptBAAAov. Emeldn ta duo cwpata £xouv idla pala, Aoyw
NG Kpouong, Td owpata avrtaAAdoouv taxutnta. Emeidi 1o ocwpa B eivat apxika
akivnto, To cwpa A PETA tnv Kpouon Ba mapapeivel akivnto, Katd cuvémela, AOyw Tng
olatAPNoONG NG HNXAVIKAG €VEPYELAG, OAN N KIVNTIKA €VEPYElM TOU owpatog A 6Oa
peTagepOei o610 cwa B.

11



Epwtnon 11.

Mwa poda autokivitou aktivag R KuAietal pe to kévipo paldag tng va €xel otabepn
taxutnta v. Eva pikpd kapei palag m sival KapPwPEVO oTnV EEWTEPLKN EMPAVELA TNG
pooac. Av Bswpnooupe TIG OLAOTACEL TOU KAP@loU AUEANTEEG, TOTE N HETABOAR TNG
OPHNG TOU Kap@lou, HETAEU Katwtepng Kal avwtepng BEong

a) eivat mv .
B) eival pnoev.
Y) €xel pé€tpo oo Pe 2mu .

Na attloAoynoeTe TV amavinon oac.

Auon
ZwoTtn amdvtnon sivat ny.

Emeldn n poda KUAiETal n taxutnta Tou Kap@lou otav mepva amd TNV Katwtepn O€on
(6tav eival oe emagn pe to £0a@og) ival PndEv, evw Otav to Kap@i SlEpXETal amo 1o
WYNAOTEPO ONPEIO TNG TPOXIAG TOU €xel Taxutnta 2v. ‘Etol, 10 Kap@i oto xapunAdtepo
ONUEIO TNG TPOXIAG TOU €XEL OpHN METPOU O Kal oTto YNAOTEPO GNUEIO EXEL OPHN HETPOU
p=2mv.

JUVETIWG, N METABOAN TN OpHAG TOU HETAEU Twv OUOo mapamdvw BEcswv Ba €xel HETPO
|Ap| =

Do —f)apx| =[2mu—-0|=|Ap|=2mv kat opiovtia SielBuvon, dnAadh Ba éxet idia

KATeUBuvVeoN PE AUTAY TNG TAXUTNTAG TTOU €XEL 6TO YNAATEPO onpeio.

(

U

|B UB=2U

—
\.

)

/
U

~

|
A
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Epwtnon 12.

‘Eva owpa A paldag m,=2m, TO OMOI0 E€XEl TAXUTNTA L1 OUYKPOUETAl TTAACTIKA HE

owpa B padag m, =m. Metd tnv Kpouon, T0 CUCCWHATWHA HEVEL akivnto. O Adyog Twv

y ’ L ’ . . .
METPWY TWYV TAXUTNTWY, —1 , TWV ouo OWHATWYV TPLV TNV Kpouaon elvat:
L,

Na altloAoynoETE TNV AmAvInon odagc.

Auon

JWOoTN amavinon sivat n a.

Amé v Apxn Alatipnong tng Opung TPOKUTITEL OTL Yl va €ival n oppn TOU CUCTAHATOG
TPV TNV Kpouon HNOEv TPEMel TOo OEUTEPO OWHA VA KIVEITAlL KAl PAACTA HE Opn
avtifeTn amo autiv Tou cwpatog A.

Epappoloupe tnv Atatipnong tng Opung yia tnv Kpouon.

~ ~ ~ = v, m 1
Prow = Puee = MU+ MLz =0 = 2mMy, —mv, =0 = 5 "2

13



Epwtnon 13.

‘Eva owpa A palag m, =2m, 1o omoio £xel Kivnuikn evépyela K, =K, ocuykpouetal

TAAOTIKA pe owpa B padag m, =m. Metd tnv Kpouon, TO CUGCWHATWHA PEVEL AKIVNTO.

H pnxavikn evépyela TOU PETATPATNKE o€ BeppotnTta KATd TN OAPKEW TNG Kpouong,

givat ion pe

a) 4K.

K
B) —.
)3

Y) 3K..

Na attloAoynoeTe TV amavinon oac.

Auon

ZwoTtn amdvtnon sivat ny.

A@oU 10 cucowudtwHa PEVEL akivnto OAN N KIVNTIKA €VEPYELA TOU €ixav Ta ocwpata

TPV TNV Kpouon HETATPEMETAL O BEPUOTNTA.
Q=K,+K, ()
Amé tn dlatnpnon tng OpHNAG TPOKUTITEL:
f)npw = f)mi = MU+ Moz =0 = 2mv, —mMv, =0 = v, = 2v,
Me avtikatdotaon otn oxéon (1)maipvoupe:
1,1 ’ 1 , 1 2 2 2
Q=K,+K; :Emlul +§m202 =Q :EZmol +Em(201) =mv; +2mv; =

Q=K+2K = Q=3K

14



Epwtnon 14.

‘Eva owpa A palag m, KIVOUPEVO HE TAXUTNTA L, OUYKPOUETAL KEVIPIKA KAl EAACTIKA
pe akivnto cwpa B palag m,. To cwpa A cuvexilel peTa TNV Kpouon va Kiveitat katd
, . . .Y . . . . m,

TNV 16la popa pe taxutnta v'; =—-. 0 Adyog Twv palwyv Twv 6Uo cwHatwy, —-, gival

2 2
{oog pe

a) 3.

B) 2.
1
Y)g-

Na attloAoynoeTe TV amavinon oac.

Auon
JWOoTN amavinon sivat n a.

Emeldn n kpouon gival KEVTPIKA EAACTIKN Kal To cwpa B eival apxika akivnto, 1o cwpa A
HETA TNV Kpouon Ba KivnBei pe taxutnta mou divetal amd tn oxEon

! _ml_mZ

L, = Y,
m1+m2

Me avtikatdotaon maipvoups

v, m-m
“=—1 2.y =>m+m,=2m,-2m, = m, =3m,
2 m+m,
Apa, —1=3

15



Epwtnon 15.

Avo oaipeg A kat B, pe ioeg padeg, kivouvral mavw o€ Agio opllovrtio emimedo pe OLEG
. . , , m m ,
KATeUBUVOELG Kal TaxUTNTEG TTou €xouv pETpa v, =10— kat v, =20—, avtiotoxa. Ot
S S
oQaipeg cuykpouovTal Xwpi¢ va ONHIoUPYEITAl CUCOWHATWHA. Av HETA TNV Kpouon TO

HETPO TNG TAXUTNTAg TNG oaipag A eivat v', =15—, tote n Kpouon ivat
S

a) EAAOTIKN.
B) mAdyia.
Y) aQveEAAOTIKN.

Na attloAoynoeTe TV amavinon oac.

Auon

ZwoTtn amdvtnon sivat ny.

Emeldn ol o@aipeg Kivouvtatl pe 0leg KateuBUvoelg n kpouon Ogv gival mAdyLd.
loxUel n dlatipnon t¢ opHnG.

Pormow) = Poaeray = ML, +MyL, =Myv, + My,

Emeidn m, =m, =m n oxéon yivetat v, +v, =V, '+v,’' , ATO OMOU PE AVTIKATAGTAGN

maipvoupe:
m

v', =15—
S

EA£yxoupe av dlatnpeital n KIVNTIKA EVEPYELA TOU GUOTAKRATOG, dNAadh av oXUEL

1 1 w1 , . .
2 2 2 2. 2, 2 2
EmlUl +Em202 —EmlUl +Em202 n v, +v, =Y, +L,

Opwg v’ +v; =20°+10° =500 Kot v} +v; =157 +15° = 450

Apa, apoul n KvnTIkn evépyela Ogv dlatnpeital N Kpouon sival EAACTIKA.

16



Epwtnon 16.

Jpaipa A mou Kiveital o€ Asio opllovTio €MiMeSO HE TAXUTNTA HETPOU L KAl KIVNTIKA

evépyela K, ouykpoUstal KeEVIPIKA KAl MAQOTIKA We AAAn akivntn o@aipa B, iong

palag pe w™v A, mou Bpioketat oto 0o emimedo. H KIvNTIKR EVEPYEWM TOU

OUCCWHATWHATOG HETA TNV Kpouon gival ion pe
a) 0,25K .

B8) 0,5K .

y) 0,75K .

Na attloAoynoETE TNV Amavinon odagc.

Auon
JwoTn amavtnon sivat n B.

Epappdloupe tnv apxn dlatipnong tTng opung yid To cuotnyd:

(m1+m2)V=mlo+0:>2mV=mo:>V:§

2 2
_(m+mV_ v ok L

ouowp 2 oucwp

K

17



Epwtnon 17.

‘Eva akivnto BARpa ekpnyvutat os tpia pépn A, B kat I'. Ta pépn A kat B éxouv
opuég Tou Bpiokovtal os SleuBuvoelg KABeTeG PETASU TOUG WE PETPA TOU €ival (oa pe:

Kgm
=P, =p=20=00

To YETPO TNG OPUNG TOU TPITOU KoPpaTtioU ivat:

Kgm
-t

a) 10

Kgm
_

B) 20

Y) 20\/5@.

Na attloAoynoeTe TNV amavnon oac.

Auon
ZwoTn amavtnon eivat n y.
. M
8
. p
P, /
v TV éxpnén ApECG HETG

p=0 mv ékpnin
p=0

Emeldon n opun dwatnpeital Ba 1oxuvel
5np1v = Busrd = 0 = E)l + 62 + 53 = 53 = _512 (1)

AT6 tn ox€on (1) TPOKUTITEL OTL Ol KATEUBUVOELG TWV P, KAl P;, Ba eival avtibeteq.

To PETPO TNG OPHNG 512 elvat:

K
P, :\/p12 +p22 :\/Zp2 = p\/E = P = 20‘/5%

Apa to pETPo TNG oppNg Tou 3% kopatiou eival p, = 20+/2 Kgm
S

18



Epwtnon 18.

‘Eva owpa agnvetatl va mécel and uwog h mavw amd 1o eAeUBgpo AKPO KATAKOPUPOU
1davikou eAatnpiou otabepag K. H kivnon tou owpatog yiverat otn Olelbuvon tou
agova tou gAATNPiou Xwpig TPIBEC Kal avtiotdacelg amd tov agpa. H Kivnon Tou cwpatog
yla 0600 XpovikO Oldotnpa eival o €ma@n HE TO €AATAPLO €ival ATAR APHOVIKNA
TAAAvVTWOon.

H petaBoAn tng opuAg P TOU OWHATOG ATO TN OTLYH TOU £PXETAL Of EMAPN HE TO
€AeUOEPO AKPO TOU EAATNPIOU Kal PEXPL VA EMAVEADEL OTO iB10 oNnpEio €XEL PETPO

a) 0.
B) p.
Y) 2p.

Na attloAoynoETe TNV amavinon odagc.

Auon
ZwoTn amdvtnon ivat n vy.

Ot OuvApelg Tou ackouvtal OTo OWHA, o OAn tn OldPKEld TNG Kivnong Tou eival
ouUVTNPNTIKEG (Bapog kal duvaun eAatnpiou), dpa n pNXavikn Tou evépyela dlatnpeitat.
Auté onpaivel 0Tt To PETPO TNG TAXUTNTAG TOU EAAXIOTA TPV KAl AUECWG PETA TNV €MAQN
Tou Me To gAatnplo Ba sivatl idla agou otnv idla B€on Ba €xel (dla KvNTIKA Kat OUVAMLKN
EVEPYELD.

JUVETIWG N HETABOAN TG oppng Tou Ba sivat:

Ap = pugrd - pTEpr

Ta Owavuopata €xouv (0la Oleubuvon, opifoupe OeTIKn @opd TpPog Ta TAVW,
HETATPEMOUPE TN OlAVUCHATIKA Oxéon o€ aAyeBpikn kat AapBdvoupe umoyn ot
- .

pT[pr

p HeTd

Mpokumtel Ap =p—(—p) =2p . H katelBuvon Tou dlaviopatog Ap Ba eivat katakdpuen
HE POpPd TPOG Ta TMAVW.

19
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Epwtnon 19.

‘Eva owpa agnvetal va mécel and uwog h mavw amd 1o eAeUBepo AKPO KATAKOPUPOU
avikou eAatnpiou otabepag K. H kivnon tou ocwpatog yiverat otn Olelbuvon tou
agova tou gAATNPiou Xwpig TPIBEC Kal avtiotdacelg amd tov agpa. H kivnon Tou cwpatog
yla 000 Xpoviko Oldotnpa eivat ot ema@n pPE TO €AATAplo €ival amAn appovIKA
TaAdviwon.

To PETPO TNG TaxUTNTAG TOU CWHATOG Eival PEYLOTO.
a) TN OTLyHN TIOU £PXETAL OE EMAPN HE TO EAATAPLO.
B) otn B£€0n OTOU N GUVICTAPEVN TWV OUVAHEWY TTOU OEXETAl £ival PndEv.

Y) otn Béon PEyloTng oucTEipwong.

AUon
ZwoTtn amavtnon sivat n B.
ATO Tn OTLYUA TOU TO CWHA EPXETAL OE EMAQN HPE TO EAATAPLO EKTOG amd To BApog tou

aokeital kat n dUvapn Tou eAatnpiou Pe @opd mpog ta mavw. Maipvovtag ta BeTikd mpog
TA KATW 0 BgPeAONS VOUOC TNG MNXAVIKAG YPAPETAL:

SF=moa=mg-F,,  =ma=mg-kx=ma, 6mou X n mapapoppwon tou eAatnpiou.

Aot

Kabwg to ocwpa kateBaivel to X HeyaAwvel. Emopévwg n emrtaxuvon o HIKPAiveL.
Zuvexifel Opwg va au€avetal n TaxutnTd ToU CWHATOG, AAAd HE HIKPOTEPO pUBUO.

Kamowa otiypn 6a yivet XF=0, otn 6éon aut) n taxitnta Oa eival péylotn Kai n
EMTAXUVON (on pe To pnoév. Xtn ouvéxela, emeldn to X aufavetai, n kx Ba yivel
peyaAutepn amd to BApog, n emrtaxuvon Ba yivel apvnTiki KAl To cwya Ba apxicel va

emBpaduveTal.

Apd 10O PETPO TNG TAXUTNTAG TOU CWHATOG £ival PEyloto otn B€on mou toxuel XF=0.
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Epwtnon 20.

, , , , , , Kgm ,
Mwa pmaAa agnvetal va mECEL KATakopuga oto £0a@og pe opun 10 g Kat avamndd pe
S

NV 0la katd pétpo taxutnta. O xpdvog mpdokpouong sivat 0,5s .

Kgm

O pEcog pubudg petaBoAng tng oppng TNG UMAAAG otn GLAPKEW TNG KPOUONG 08 —
S

EXEL PETPO (00 pE

Na attloAoynoeTe TV amavinon oac.

Auon
JwoTh amavtnon sivat n a.

H pmdAa otn dudpkela tng Kpouong dEXeTal TG OUVALELS TTOU @aivovTal 0To OXAHA KAl Yl
auto petaBaAAstal n opun tng.

H petaBoAn tng oppnc Ba sivat: Ap = f)(uﬁd) - f)(npw) @

Emelon ta dlavuopata €xouv idla Oleubuvon opiloupe @opd (BETIKA TPOG Ta TMAVW) Kal
HETATPEMOUKE TN OlAVUCHATIKA GXEon o€ aAyeBpLKA:

Kgm Kgm
Ap=p—(-p)=2p=2-10"90 = Ap=20-9"
S S
\AP
N
Puera =P (+)
$ Ppsr{x T
@ o O ] —_—
i v
Prow =P mg
EAdxioTa TpIv Aidpkeia Apiowg pETG 95w900L€ 3'£T|K|:I ™m
TNV Kpouan Kpouang v Kpouon popd
TPOG Ta TTavL
Kgm
A A Kgm
At 0,5s At S
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Epwtnon 21.
(H epwtnon 666nke amd tov K. MaAdyo Aviwvio)

Mwa nxntikn TNyn Kiveitat pe otabepn taxutnta v, TPOg akivnto mapatnpntn. Ta pnkn
KUHATOG TOU EKTEUTIEL N TINYA TPOG TNV KATEUOUVON TOU TApatnentr, TPV KAl PETA T

OlEAEUON TNG ATO AUTOV, OLAPEPOUV HETAEU TOUG Katd B, OTIOU A TO HMNKOG KUHATOG

TOU €KMEUTEL N TNyn Otav €ival akivntn. Av v n taxutnta Oladoong Tou AXOU OTovV

, . v, .
aspa, o Aoyog — eivat
L

Na attloAoynoeTe TV amavinon oac.

Auon
ZwoTn amdvtnon ivat n vy.

To YAKOG KUPATOG TTOU EKTEUTIEL N TINYN TTPOG TOV TapaAtnenTh ival (oo pe tnv amootacn
TOU aQuTog «avTAapBavetal» wg KOG KUPATOG.

‘Otav n myn TAnolalel tov mapatnpenti autog «avTiAdUBAVETAL» WG PNKOG KUPATOG TNV
amootaon A, =A—v./T,, 6mou T, n mepiodog Tou NXNTIKOU KUPATOG.

s’ s?

‘Otav n mNyn AmopakpUVETAl Ao TOV TMAPATNENTH AUTOG «avTIAAUBAVETA» WG PAKOG
KUpartog tnyv amootaon A, =A+v.T,.

Me apaipeon katd pEAN Twv U0 OXECEWV TTPOKUTITEL:

kB—kA:% :(k+USTS)—(k—USTS)=% = ZUSTsz%: 205%2%3

S

L v, 1

v, =— => —S=—
10 v 20
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Epwtnon 22.
(H epwtnon 666nke amd tov K. MaAdyo Aviwvio)

‘Evag mapatnpntng amopakpUveTal amod akivntn nXnTiknA Tnyn ge otabepn taxumnta v, .
H ouxvotnta tou AXou Tou avTIAAPBAVETAL O TAPATNENTAG £ival PEWWWUEVN OE oXEon HE
auTh TTOU EKTEPTIEL N TINYN. TO PAKOG KUPATOG A, TOU NXOU TTOU (PTAVEL GTOV TTAPATNPNTN

O€ OXE0N HE TO PNKOG KUPATOG A TTOU EKTEUTIEL N TTNYN €ival
a) A, <A.
B) Ay >\
Y) Ay =M.

Na attloAoynoeTe TNV amavinon oac.

Auon
ZwoTn amdvtnon ivat n vy.

‘Evag akivntog mapatnpntig ypd@et tn OgpeAiwdn e€icwon TNG KUMATIKAG WG
egng:u=Af, (1)

O Kivoupevog Tapatnpntig ypdeget t OgpeAwdn efiowon TNG KUPATIKAG WG
EENGI Ly ua) = Mafa (2

‘Opwg:
® Upoa =LV, OMOU v n taxitnta 6adoong Tou NAXou yla Tov akivnto
mapatnentn.
V-V
—_ A
s fA_fs

Me avtikatdotaon otn oxéon (2) maipvoupe

V-V,

Viona) = Mafa > v—v, =0, -f . = v=A,f

Amé n oUYKpLlon tng TeAeuTaiag oxeong PE TNV (1) TPOKUTITEL OTL A, = A .

24



Epwtnon 23.

(H epwtnon 666nke amd tov BgAovtn K. Movtiko HAla)

H kpouon petal twy U0 o@alpwy TOU CXNPATOC Eival KEVIPIKNA L o
Kal eAaotikn. Ot ogaipeg petd tnv Kpouon Ba KivnBouv omwg O (@)
OTO oXNua m om
R PLES S,
O Q @) Q Q
m 2m m 2m 2m
(o) () 6]

Na attloAoynoeTe TV amavinon oac.

Auon

2woTo ival To oxnpa (a).

MNa tnv Kpouon LoxXUEL n dlatnpnon TG opHnG.

Ol o@aipeg TOU OXNPATOG TNG EKPWVNONG €XOUV TPV TNV KPOUOH OUVOALKN OpHn

Papy

=m-3v+2m-v = p,,, =5Mv

Apa Kat N TEAKA Oppn TOU CUCTNHATOG TWVY OQAlpwV TIPETEL va gival p.., =5-mv

270 oXNpa (a) HETA TNV KPOUOsH Ol CYAIPEG EXOUV 0PN

7o L
Peer = 2m?+ m§ = Py =5Mu

210 oxnpa (B) pETA TNV KpoUaon Ol oQPaipeg €xouv opun

P =2M-30—mv = p_, =5Mv

210 oxnpa (y) HETA TNV Kpouon ol oPaipeg €Xouv oppn

P =2M-30+ ML = p_,; =7Mo

Apa, n dlatipnon TNg opHNG LKavoToleital povo ota oxnuata (a) kat (8).

H kpouon eival eAactiki. Emopévwg Ba mpemel emiong va dlatnpeital Kat n KivnTikn

EVEPYELA TOU GUOTAHATOG,.

Mptv TNV KPoUON Ol CPAIPESG EXOUV KIVNTIKN EVEPYELA
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1 2 1. 1,
Kopy = Em-(BU) +52m-u = Kip, = Mo

270 oXNpa (a) PHETA TNV KPoUOoN Ol CQPAIPEG £XOUV KIVNTIKN EVEPYELQ:

2 2
KTS}\. :lm 2 +£2m(7_0j :> K'CS;\. :Emuz
2 3 2 3 2

210 oxnpa (B) PETA TNV KPOUOH Ol OQPAIPES EXOUV KIVNTIKI EVEPYELA:

19

1 2 1 2 2
K., ==m-v"+=2m-(3v) = K_, ==—mv
TeEM 2 L 2 ( ) TeM 2

Mapatnpoupe 6Tt n datApnon TG Oppng Kat n OlatApnon TNg KIVNTIKAG EVEPYELAG
(Kavotolouvtdal HOVo oTo oxnpa (a).
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Epwtnon 24.

‘Eva owpa A palag M eivat akivnto og Agio opildvtio eminmedo. ‘Eva dAho cwpa B
palac m, mou Kiveital oto 610 optldvTio emimedo CUYKPOUETAL TAACTIKA KEVIPIKA HE TO

owpa A. Av pETA TNV KPoUon TO CUCCWHATWHA €XEL TO %tng KIVNTIKNG EVEPYELAG TTOU

€ixe EAAXIOTA TPV TNV KPoUon, TOTE PETAEU TwV HalwV TwWV CWHATWY LoXUEL N OXEoN

a) M:G.
m

B) M2
m
M

Y) —=3.
m

Na altloAoynoETE TNV AMAvVINGH 0ac.

Auon

JwoTNn amavtnon sivat n B.

(M +m)V?
el S 2
Aivetau ot Ko 1 :>#2=l = \/—2:L 1)
K% 3 mv 3 v 3(M+m)
2

Epappoloupe tn Alatipnong tng Opung yia tnv Kpouon, OToTE maipVouE:

Po =Pt = (M+m)V=mU:>X= m 2
v M+m

A@oU UPwWOOoUE TNV (2) OTO TETPAYWVO TNV £EICWVOULE PE TN (1), OTTOTE TTPOKUTITEL:

m m?

3M+m)  (M+m)

:izL:Zm:M apa M:2.
3 (M+m) m

27



Epwtnon 25.

Meta&u dUo akivntwv mapatnpntwv B kat A kiveitar mnyn S pe otabepn taxutnta v,
nmAnowalovtag mpog tov A . Ta pnkn KUPATog Tou (pTavouv otoug mapatnpntég A kat B
glvat A, KaiAg avtiotowxd. ‘Otav n mNyn €ivat akivntn eKMEPTIEL AXO PAKOUG KUHATOG A

To pNKog KUMATOG A Kdal Td PNKN KUPATOG A, KAl A, OUVOEOVTAL HE TN OXEON

a)}\‘ :M_
2
B) 7\/ — (}\‘A _}\‘B) .
2
7\‘A7\‘B
Ty

Na attloAoynoeTe TV amavinon oac.

Auon
JwoTn amavrnon sivat n a.

O mapatnpntig A, mou tov MAncldlel n mnyn, «avtuAauBavetar> wg PRKOG KUPATOg TNV
amootaon A, =A—v, T, 6mou T, n mePiodog Tou NXNTIKOU KUHATOG.

s 's?

O mapatnpntig B, mou amopakpuveTal amo autov n mnyn, «avilAauBAavetal» wg HNRKOG
KUpatog tnv amoctacn Ag =A+v.T;.

Me mpooBeon Katd PEAN Twv OU0 OXECEWY TTPOKUTITEL

Aty =20 == Bathe)
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Epwtnon 26.

Mwa pikpn ogaipa XZ;, padag m,, CUYKPOUETAL PETWIKA KAl EAACTIKA HE AKivnTn HIKPN
ogpaipa X,, padag m,. Metd v kpoUon ol opaipeg Kivouvtal Pe avtiBeTeg KaTeuBUVOELG
Kal Ta pETPA TwV TAXUTATWY TOUG L', KAl L', avVTioTolXa CUVOLOovVTal HE TN OXEON

o7y =2|v,| . O Adyog TwV pagwv Twv duo cxpatpoovm—l , €ivat {oog pe:

2

Na attloAoynoETe TNV amavinon oac.

Auon
JwoTNn amavtnon sivat n B.

‘Exoupe €AacTIKn Kpouon 0U0 CwHATWY amo Ta omoia To £va apXIKd eival akivnto, omote
ol TaxUTNTEG TOUG HETA TNV Kpouon Oivovtdl amd TIG OXECELG:

1

_Mm-m,
- 1
m, +m,

, 2m,
VL,=—"—"Y
m, +m,

Ta cwpata PETA Tnv Kpouon Ba KivnBouv otnyv idta dtelbuvon aAAd pe avtiBeTeg QopEC.
‘Omwg TPOKUTITEL ATIO TIG O TAVW OXECELG TO CWHA X, Ba €xel idla popd pe auth Tou

€IXE TPV TNV KpoUOoN TO ;. ZUVETIWG YA TA PETPA TWV TAXUTATWY Ba LoxUEL:

. . m,—m
—v, =20, >-——L1—2py =2—Ly,.
m, +m, m, +m,

A6 omou mpokUTTEL: —m, +m, =4m, = m, =5m, = —+ =
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OEMAT

Aoknon 1.

‘Eva owpa A palag m, =10kg, kivoupevo pe taxutnta v, TAvw oe Acio opllovtio

emimedo Katda tn BTk KateuBuvon tou dova X'OX , cuykpoueTal e akivnto cwua B.

A) Av n Kpouon eival PETWTTIKA KAl EAAOTIKA KAl Ta OU0 CWHATA PETA TNV KPoUon €XOUV
Taxutnteg iocou péEtpou, va Bpeite:

1) tn padla tou cwpartog B.
2) TNV % PETABOAN TNG KIVNTIKAG EVEPYELAG TOU CWHATOG A.

B) Av n kpouon twv 000 CWHATWY €ival MAACTIKA Kal n taxUutnta Tou cwpatog A eival

m .
v, =4— va utoAoyioete:
S

1) Tnv KotvA Toug taxutnta.

2) Tn peTABOAN TNG KIVNTIKNG EVEPYELAC TOU OCUCTAMATOC Twv OUO CWHATWY, TPV Kal
HETA TNV Kpouon.

Auon
my o ma . m]/fﬂz p my; Mz
1 ' F’ \ wF . ( =0y
(o— O / / fl), ) U 0:
Npiv v kpolon //b.ldplfslﬂ Kpouong ApEowE pETA TRV
/T CwpaTa / KPDI:ID'I‘]
ahAnAemiSpoiv /
ME Suvapelg F ko F
a)

1) ‘EXoupe €AACTIKA Kpouon OU0 CWHATWY ToU TO €va apXIKA eival akivnto, omote ot
TaxUTNTEG TWY CWHATWY PETA TNV Kpouon divovtal amo TIG OXECELC:

My —m, v, (1)

v, =
m, +m,

' 2m,
M, (2
L2 m, +m, v (2)

Ta ocwpata petd v Kpouon Ba KivnBouv otnv idla dieubuvon, aAAd dev dleukpividetal
av €xouv {0leg 1 avtiBeteg kateubuvoelg. ‘ETol dlakpivoupe dUO TTEPLTTWOELG:

i) va kivnBouyv pe tnv idwa opd:
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, ., m, —m 2m , , ,
O¢toupe ol' = UZ' ,  OnAadn 1 2 v, = L_vy,, n emiduon g oxéong Oivel
m, +m, m, +m,

m, =—m,, mou eivat dtomo. Apa ta 6Uo owpata Ogv Pmopel va KivnBouv pe (BLeg
(POPEG, HETA TNV Kpouon.

ii) va KivnBouv pe avtiBeTeg popEg:

, , m —m 2m , , ,
@étoupe v, =-v, , dNAad) ———=2v, =————2L v, n emiluon TG oxéong Bivel:
m, +m, m,+m,

m, =3m, = m, =30kg, mou gival To cwoTo.

2) Me avtikatdotaon otlg oxéoelg (1) kat (2) TG Tpég twv padwv m, =10kg kat
m, =30kg mpokumtel
rmy—m,  10kg-30kg N

v, v vV, =DV =——

" m,+m, ' 10kg+30kg ' ' 2

UZ’ _ 2m1 L. = 210kg — ' :&

= 1= Ly 2
m,+m, 10kg + 30kg

H petaBoAn tng KIVNTIKAG EVEPYELAG TOU cwiatog A sivat:

ml(%)z m,v,’ 3 my,’
= AK, = -—1 5 AK, =———11
2 2 4 2

12 2
_ Mo, My,

AK, =K] —K, ==

H ekatootiaia peTaBoAn TG KIVNTIKAG EVEPYELAG TOU cwpatog A umoAoyiletal wg €ENG:

AK, 3

a% = 100% = —2100% = a% =-75%

1

B) 1) H kotwvi} taxutnta tou cucowpatwyatog Bpioketal epappolovtag tn dlatnpnon tng
OpHNG Yla TNV Kpouon.

muu,  10kg-4m/s oy

mu, =(m,+m,)V=V= =
(m,+m,) 10kg+30kg S
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AK =

AK =

(m, + mz)V2 mlolz
w0
(10kg +30kg)-(Im/s)* 10kg-(4m/s)* .

Kwk - K

2

AK =

—60J
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Aoknon 2.
(H doknon 006nke amo tov €BeAovtn K. Mamadnuntpiou ABavdacto)

‘Eva owpa Z;, pafag m,, KivoUpevo og opllovTio emimed0 OCUYKPOUETAL HE TaxUTNTd
HETpOU L, =5M/S KevipKA Kal EAACTIKA PE akivnto cwpa X,, palag m,. H xpovikn

OldpKkela NG Kpouong Bewpeital aueANTEéa Kal 0 GUVTEAEOTAG TPIBNG oAioBnong petagu
Tou emmédou Kal kKabe owpatog givat pu=0,5. Ayéowg peta tnv kpouon, to cwpa Palag

7, Kiveitat avtippoma pe taxutnta PETpou v; =3m/s.
, . .m,
a) Na mpoodlopioete 10 Aoyo twv palwv —=.
2
B) Na Bpeite 10 PETPO TNG TAXUTNTAG TOU CWHATOG HAlag m, AUECWE HETA TV Kpouon.

Y) Na Bpeite 10 TOCOGTO TNG KIVNTIKAG EVEPYELAG TOU CWHATOG X; TTOU HETABIBACTNKE GTO
owpa X, , Adyw tng Kpouong.

0) Na umoAoyioete méco Ba améxouv Td cwHATA OTAV OTAPATACOUV.

Aivetai g =10m/s?.

Auon

a) H kpouon eival KevIpKA Kal EAACTIKA, OMOTE Ol TAXUTNTEG TWV CWHATWY HETA TNV
Kpouon Ba divovtal amo TIG OXECELG:

_ m,—m,

v, =——=v, (1

Yom+m, (1)
2m

v, =———v, (2)
m, +m,

Me avtikatdotaon, oto S.I., otn oxéon (1) maipvoupe:

_m-m, 5=-3m,-3m, =5m, -5m, =2m, =8m, :>—=i
m, +m, m, 4

-3

B) Me avtikatdotaon otn oxéon (2) maipvoupe:

, 2m m , m
L, L_.5— = v,/=2—
S

m,+4m, s
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Y) H KIvnTIKA €vEpyEla TTOU PETAPEPONKE OTO CWHA X, KATA TNV Kpouon €ivat ion pe tnv
KIVNTIKA EVEPYEID TIOU ATEKTNOE TO CWHA AUTO, AKPIBWG HETA TNV Kpouon. ‘Etol to
TOG00TO TNG KIVNTIKAG EVEPYELAG TOU CWHATOG X; TTOU PETABIBAGTNKE O0TO CWHA X, AOYW
NG Kpouong sivat:

1 12
' — m202 2 4
K_zloo% 2 " " 100%= MIOO% N K_zloo% — 64%
K, 1w m,(5m/s) K,
2 1¥1

0) Metd tnv Kpouon Kat Adyw tng Umapéng twv TpBwy Kabéva amd ta 6Uo cwpata
eKTeAEl emBpaduvopevn Kivnon Kal TeEAIKA otapard.

Uj (H-P"’)

Epappoloupe 1o ©.M.K.E. yla kabs cwpa xwplotd.

1 1 1 .
0 —Emluf =W, + W, +W; = -3 m,u)? =-T,-AX, = Emlof = um,gAX, 1

12 2
AX, = v, (3m/s)

= = = AX, =0,9m
2ug  2-0,5-10m/s? .
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1 1 1 .
0——muy =W,  +W, +W, = —Emzu’; =-T,-AX, = Emzu’f = um,gAX, 1

12 2
AX, = v,  (2m/s)

= = = AX, =0,4m
2ug  2-0,5-10m/s? ?

(Ta épya twv Bapwv Kal Twv KABETwY aviidpdoswy gival PnoevIKd, OLOTL ot OUVAMELG
AUTEG elval KABETEG OTIC AVTIOTOIXEC PETATOTICELG)

H teAikn améotacn petagu twv 6Uo cwpdtwy eivat: S=AXx, +AX, =1,3m
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Aoknon 3.

AUo pabntég mayodpdpot A kat B, pe paleg avtictoxa m, =40Kg kat m, =60Kg,
KPAToUV TIG AKPES VOGS oxotvioU apeAntéag palag. Ot pabntég oTtéKovTal apxikd akivntol
mavw o€ Asio optlovtio eminedo (mayodpopto) améxovrag petagy toug L =10m . Kamowa
oTlyn ot pabntég apxifouv va palelouv To oxolvi ackwvtag oUvapn o €vag otov dAAov,
Xwpig va méoel Kaveig amod toug oUo.

fr8 =
| L=10m |

a) Na Bpeite mola eival n oxéon PeTall Twv OUVAPEWY TTOU AoKEl 0 évag pabntng otov
GaAAo pEow TOu oxotviou.

B) Na Bpeite Tov AOYO TWV KIVNTIKWY EVEPYELWY TIOU €XOUV Ol HAONTEG EAAXIOTA TIPLV TN
OTLYHA TNG ouvavtnong.

Y) Av eAdxiota TPV TN OTLYMA TNG OUvAvVTNoNnG, 0 Hadntig A €xel amoKtnoel Taxutntda

, m , , , , .
HETPOU v, = 2—, TOLO Ba €ival To PETPO TNG Taxutntag tou padntn B;
S

0) Av ol pabntég T oTiyun TG OUYKPOUONG ayKaAlaoTouv Kdl Tapapeivouv
aykaAlaopévol mola Ba gival n Kol Toug Taxutntd;

Y

[ e
Ax, -
Axy / / / 4 M// Mz/ /53(1'
| S=6 m | S=4m J

[fa By
1{/ 2

Ou duvapelg F kat F' mou aokel o €vag pabntig otov dAAo pEow TOu oxotvioU eival
E0WTEPIKEG OUVAELC Yia TO ocUoTnpa padntég - oxotvi. Kabs pabntig aokel kat 0éxetal
ouvapn amd 1o oxowi (dpdon - avtidpaon). Emeldn to oxouvi gival pn ektato n duvapn
HETAQEPETAL ATO TO £€va AKPO TOU GXOWVIOU OTO GAAO Kdl TO HETPO TNG €ival otadepo.
JUVETIWG oUP@wva pe tov 3° NOpo tou Neutwva ot SUVAMELS TTOU aoKoUuvTdl OTOUG
pabntég amod to oxolvi Ba eivatl avtibeteg. (Xto oxnua mapaBAémovtal ot SUVALELG TTOU
aokoUV ol HabnTég oTo oxouvi).

36



B) To cuotnua pabntég - oxolvi sival éva PHovwpEVo cUoTnua cwudtwy. E@appdloupe tn
olatnpnon t¢ oppNG HETAEU Twv OUo BEcEwy:

BTgA :6ApX:>51+52:Oz>51:_52

Ot gabntég eAAxioTa mPLY T CUVAVTNGOK TOUG £XOUV aVTIOETEG OPHEC KAl YA TA HETPA TWV
OPHWYV TOUG LOXUEL:

pp=p,=p (D)

MoAAamAactialovtag kat dtalpwvtag to B PEAOG Tou TUTIOU TNG KIVNTIKNAG EVEPYELAG HE TN
pala m Bpiokoupe TN OXEON TOU CUVOEEL TNV KIVNTIKN EVEPYELA HE TNV OpHN:

K=Y Py
m

O {nToUpEVOG AOYOG TWV KIVNTIKWY EVEPYELWV Eival:

2 2

Py p
K, _ 2m,  2m, :ﬁ_ﬂ_GOkg:ﬁ_g

K, p? p° K, m, 40kg K, 2
2m, 2m,

Y) Me avtikataotaon otn oxéon (1) maipvoupe:

m,uv, =M,v, = v —ﬂo —%-ZE:M)
1¥1 2Y2 2 1 2
m, 60kg s 3s

0) Egpappoloupe tn datnpnon tng oppNng HETalu twv BEcswy Alyo mply cuvavinbouv Kat
AMECWG PETA TN ouvavtnon.

(Mo, —m,v,) ~0

Papy = Pro. = M, —M,u, = (M, +m,)V amnd 6mou mpokuTtel V =
(m, +m,)

37



Aoknon 4.
Ta owpata X, kat X,, apeAntéwv Olactdoewv, pe paleg m, =1Kg kat m, =3Kg
avtiotowxa gival tomobstnpeva o€ Asio oplovtio emimedo. To owpa X, €ival GEPEVO oTN

pia dkpn opildvtiou 0avikou eAatnpiou otabepag k=100—. H daAAn dkpn Ttou
m

ehatnpiou, eivat akAdvnta otepewpévn. To eAatnplo pe t Bonbewa vApartog eivat
ouomelpwpevo kata 0,2m, onwg @aivetat oto oxnua. To cwpa X, Bpioketal akivnto

oTo 0plfovTIo emimedo otn BE0N TMOU AVTIOTOIXEL OTO PUOIKO PNKOG /, Tou €Aatnpiou.
Kamowa xpovikn oTiyprn KOBOUHE TO VAPA KAl TO CWHA X, KIVOUPEVO TIPOG TA APIOTEPA

OUYKPOUETAL KEVIPIKA KAl TAACTIKA PE TO CWHA X, , av Bewpnooupe Tig 6lacTACELG TWV
OWHATWY APEANTEEC, VA UTTOAOYIOETE:

a) TO HETPO TNG TAXUTNTAG TOU 6WHATOG X, Alyo TPV TNV KpoUon ToU HE TO owHa X, .
B) o PETPO TNG TAXUTNTAG TOU CUCCWHATWHATOG, AUECWS HETA TNV Kpouon.
Y) TO OGO BEPUATNTAG TTOU PETAPEPONKE ATO TA CWHATA OTO TEPIBAAAOV.

0) To MAATOC TAAAVTWONG TOU CUGCWHATWHATOC.

Aivetat t=3,14 .

>
Q

L AR 1o ehatiipio oro
! PUOIKO Tou prjKog

apyikr] Bton
CWPAaTLY

— ehdyiora npiv
ms TNV Kpolion

Vs B WL R aptone petd
e NV Kpouorn

--------- i L :. AN Bton péyioTne
 ——— T L

TOU OWPATog

a) H kivnon tou cwpatog Z; amo TNV OTLyHR TNG EAEUBEPWONG PEXPL KAl EAAXIOTA TIPLV TN
oUYKpOoUsH Tou HE To X, €ival a.a.t. he mAdto¢ A =0,2m . H taxytntd tou cwpatog X;

eAaxiota mptv tnv Kpouon Ba Bpebel amod tn Slatnpnon tng EVEPYELAG Yid TNV TAAAVIWON
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HETA&U Twv OUo BEccwv. H apxikn Tou BEon gival oTn PEYLIOTN ATTOPAKPUVON KAl N TEAIKN
B€on eival n B€on Wopporriag tou.

N 2
kA?  mpu,’ b = kA? 100H.(0'2m) — v =2Mm
—— =11 sy = = =
2 2 m, 1kg S

B) Epappoloupe tn dlatnpnon tg Opung (A.A.O) ywa tnv Kpouon:
m,v, =(M, +m,)V, amod 6mou mPoKUTTEL

_ My, =lkg-2m/s:>\/=0’5m
(m;+m,) (1kg+3Kkg) S

Y) Me Bdon tv apxn datipnong tng evépyelag, n Bgppotnta wooltal PE TNV HEiwon Tng
KIVNTIKAG EVEPYELAG TOU CUGTAHATOC:

m,v,” _(m, + m,)V*
2 2

Q=|AK|= — Q=2]-0,5]=15J

0) To cucowpdtwpa Ba eKTEAECEL ApHOVIKN TaAdviwon He B€on 1ooppomiag idla pe tnv
apxikn. E@appdloupe tn dlatipnong Tng EVEPYELAC yla TN VEA TAAAvVTwon HETA&U tng
B€ong looppoTiag Kal Tng akpaiag 6€onc.

2 2
(M+mV® KA _ [Mamy,_ [3kg+Ikg oMy o g
2 2 k 100N/ m S
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Aoknon 5.
Jwpa X,, pe pala m, =4Kg, eival otepewpévo otn pia akpn davikou eAatnpiou
otabepdc k =500—, 10 GAAO AKPO TOU OTTOIOU OTEPEWVETAL OE KATAKOPUWPO TOIXO.

m
To oUotnua ooppomel mMavw o€ Acio opllovtio emimedo. ‘Eva deutepo cwpa X,, palag
m, =1Kg Kivoupevo opt{ovtia ge taxutnta PETPOU L :10? KAta Pnkog tou aéova tou

eAatnpiou, CUYKPOUETAL KEVIPIKA KAl TAAQOTIKA pPE TO owpa X,, Omwg oto oxnua. To
OWHa X, €EXEL EVOWHATWHEVN OEPNVA TIOU EKMEUTIEL OGUVEXWG NXO OUXVOTNTAG
f, =700Hz.

naparnpnif  CEIPrva

2 U

naparmpnrg

naparmpnrg

5 |

a) Na umoAoyioETE TN GUXVOTNTA TOU NXOU TOU avTIAauBAvETAl 0 akivntog mapatnpntng
TOU OXNHATOG, TPV Ao TNV KPOUOHN TOU CWHATOG X, HE TO CWHA X, .

B) Na umoAoyicete tnv mepiodo Kat To MAATOG TNG TAAAVTWONG HETA TV Kpouon.

y) Na ypayete v 1axytntd U TOU GUCCWHATWHATOG GE GUVAPTNON HE To Xpovo. MNa tnv
mEpLypayn autn va Bewpnoete wg apxn pErpnong tou xpovou (t=0) tn ottypn ng
Kpouong Kal wg BETIKN popd Tou dova Twv amopakpUVoEwy TN @opd Tng Taxutntag Tou
OUGCWHATWHATOG AHECWE HETA TNV Kpouon.

0) Av n oslpriva Osv KATtaoTpEWPETAL KATA TNV Kpouon, va Bpeite To MNAIKO TNG HEYLIOTNG

ouxvotntag f mpog TNV €Adxwotn ouxvotnta f mou avtiAapBavetat o

A, max A, min

TapatTnENTAG, Katd tn OLdpKeld TG TAAAVTWONG TOU GUCCWHATWHATOG.

, . . , , m m
Atvovtal n taxutnta 6iadoong ToU NXOU OTOV aspa L, = 340— kat g=10—.
S S

Auon
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a) ‘Exoupe mnyn Tmou damopakpuveral amd akivnto mapatnpntn. H eficwon mou
TEPLYPAPEL TN OUXVOTNTA TOU AXOU Tou avtAauBdvetat o mapatnpntig A eival

f, = LfS , A0 OTIOU JE avTIKATAoTaon maipvoupe:
L+ U
340™
f,=——5 .700Hz =f, =680Hz .
m m
340—+10—
S S

B) To cucowpdtwpa Ba eKTEAECEL amAn appoVvIKh TaAdvtwon He epiodo

Toop Mty o, [KOTAKG 5T
K 500N /m 5
rad

. . S
Kal ywviaki ouxvotnta o =2naf =21-=s' = 0 =10—
T S

Epappoloupe tnv Apxn Alatipnong tg Opung yua tTnv Kpouon.

m
1kg-10—
mo___ S SvV=2—
(m,+m,) (1kg+4kg) S

ppr = pMc‘rd = mIU = (ml + m2)V = V =

H tax0tnta V = 2— eival n péylotn taxitnta taAddaviwong, emetdn n Oéon autn sivatl Kat
S

Béon ooppotiag tng taAdviwong. Zuvemwg V =wA, amd Omou He avtikardotaon
Taipvoupe:

m

A=Y _ s — A=0,2m
o rad
S

10—

Y) Tn xpovikn ottypn t=0 To cucowpdatwpa EEKva taAdviwon and tn B€on oopporiag
TOU pE BeTIKA TaxUTNTA, OMOTE N CUVAPTNON TIOU TEPLYPAPEL TNV TAXUTNTA TOU OE OXEON
HE TO XpOvo eivat:

L =V,,0Vvelt = v=2cuVv10t (S1.)

0) O mapatnpnTAg avtiAauBavetal T PEYLOTN cuXvOoTNTa OTav TO CUGCWHATWHA, HE TNV
mnyn, tov mAnoladel pe tn pé€ylotn taxutnta, dnAadn pe 2m/s.
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foo= V5 = 30 g00nz =, =309004,
™0, ° 340-2 ™ T 338

S

O mapatnpntig avtidapBavetal Tnv eAAxXIotn ouxvotnta Otav T0 CUCCWHATWHA, HE TNV
TNy, amoPakpUVETAL amd autov e TNV pEylotn taxutnta, onAadn pe 2m/s.

f,o=—2 5 - 3% J0opz o, =30700h;
’ L+ Vg 340+2 ’ 342

To {ntoupevo mnAiko €ivat:

340

fow 338 0MZ £, 342
= : =

f 340 fA,min 338

amin 2"~ 700Hz
342
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Aoknon 6.

Eva owpa Z,, palag m, =10Kg, kuveitat pe taxvtnta v, =4— mavw ot Agio opllovTtio
S

emimedo. H Olevbuvon g taxutntag Tou cwpatog X, tautietat pe tn Sleubuvon Tou

agova evog 10avikou eAATNPiou TO OToIo €ival OTEPEWHEVO, OTIWG OTO GXAKA, OE akivnTo

owpa g, pafag m, =30Kg. To cwpa X, TPOCTITTEL OTO EAEUBEPO AKPO TOU €AATnpiou

mou apxilel va GUCTIEIPWVETAL.

a) Na umoAoyio€eTe TNV opun KAl TN UNXAVIKA EVEPYELD TOU CUGTAKATOC TPLV TNV Kpouon.

B) Na €nynoste ylati n PEyloTn mMapapop@waon Tou sAatnpiou cupBaivel tn oTypn mou
Ta dUo cwiata £xouv Kolvh taxutntd.

Y) Na umoAoyicete tnv Kolvfl taxutnta Twv OUO0 OWHATWwV TNV OTIYHn Tou n
Tapapopwon Tou eAatnpiou Ba sivat geylotn.

0) Na umoAoyioete Tn PEYIOTN OUVAMUIKN EVEPYELA TIOU ATOKTA TO €AATAPLO AOYW TNG
TApapoOPPWoNG Tou.

Auon
U, =0

ui > u3 ,
) To owpa & emfpaddverm
A " B To rpa B emrayidverm

! A Vs kil i andoTaEn u%l‘ufiﬂ
1 L Ty ﬂml.l‘l'lll.l'f HIKPOIVED

To eharipio £xei
péyioTn cuoneipwon

A B
! v v W Kal T oGpara
L .a. .—>‘ loeg vaxdmrec

. T B U su
I | P Yy Hinnﬁmuuq peTafl
' ) Tww owpliTwy peyokove
. To ehamipio

I GREKTIGE
JEK viou

W rerncnnnoonds Y 1o pumikd
Tou piikog

a) Amo 1o cuotnpa twv OU0 CWHATWY Kal Tou €Aatnpiou TpLvy TV ‘Kpoucn’, opuni Kal
HNXAVIKA EVEPYEL EIXE POVO TO 4.
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Py, =M, =4kg-10m/s = p, =40kgm/s

2 10kg-(4m/s)’
E =K +U :m01+0:>E = g( )

apy, apy, apy, 2 apy 2

= E,,, =80J

B) ATO TN OTLYHN TTIOU TO CWHA X, EPXETAL OE EMAPN HPE TO EAATNPLO, TOTE TO EAATNPLO
apxiel va ouomelpwveTal. Autd €XEl WG ATTOTEAECHA TA CWHATA X, KAl g va GExovtal
OUVAUELG amd TO €AATAPLO. ZUVETIWG TO OwHa X, va emBpaduvetal Kalt 1o Xz vad
emraxuverat. ‘Opgwg yla 660 XpOvo n taxutnta Tou X, eival PeyaAltepn amod tnv
TaxUTnTta ToU Xp HEWOVETAL N améotacn HETalU Twv ocwpdtwv (mAnctalouv) Kat n
TAPAPOPPWON TOU €AATNPIOU HEYAAWVEL, CUVETIWG aQuEdvetal Kal n OUVAUIKN EVEPYELT
AOyw mapapdppwong. Kamoiwa otiyp ol taxutntég toug Ba yivouv (0€g, TOTE n
Tapapop@won Tou eAatnpiou Ba eival PEYlOTN KAl QUOIKA n améotacn HETasy Twv
OWHATWY €AAXIOTN. AMO TN OTIyMA auti Kat PETd Oa peyaAwvel n améotacn twv
OWHATWY, YlaTi N taxutnta tou Xz e€akoAoubsi va aufavetal Kat tou X, e€akoAoubsi va
HELWVETAL. AUTO ocuvexi{eTal HEXPLC OTOU TO EAATAPLO VA ATIOKTAGEL TO (PUGLKO TOU OXNHd.
Apa T otypun mou ta U0 CWHATA €XOUV KOVR TaxUTntd To €AATAPLO €XEL TN HEYLOTN
TApaApOPPWOoN Tou.

Y) Ot duvapelg petal cwPdtwy Kal EAATnpiou eival ECWTEPLIKEG, £TOL O0€ OAN TN OLAPKEL
NG “Kpouong” n opun Tou cuotnpatog dlatnpeitat.

E@appdloupe tn dlatnpnon tng oppnAg yid To cUoTnHA HETAEU TNG BE0NC TTOU TO CWHA XA
TTPOKEITAL VA AKOUMPTIACEL TO €AATNPlo Kal tTNG B€ong ToU TO €AATAPLO €XEL UTTOOTEL TN
HEYLOTN TTApapoppwon.

papx _ 40kgm/s :>V=1m,
(m;+m,) (10kg-+30kg) S

Pupy = Prt = Py, = (M +My)V =V =

0) To damedo eivat Asio kal 1o €Aatnplo 1BavikO, OMOTE N HNXAVIKN EVEPYELD TOU
ouotAuartog dlatnpeital o 0An tn Oldpkela tou paivopévou. Epappoloupe tn datipnon
NG MNXAVIKNG EVEPYELAG YA TO cUOTNHA HETAEU TNG BEONG TTOU TO CWHA X, TTPOKELTAL VA
GKOUMTINOEL TO €AATAPLO KAl TG B€0ng Tou TO €AATAPLO €XEL UTOOTEL TN MEYLOTN
Tapapop@won.

(ml + m2)V2 + U

Eapx = Erck = K(xpx + U(xpx = Krzk + Urz?» = Kapx +0 = 2 max =

2
(10kg + 3OI2<g)(1m /s) N

U, =80J— U, =60
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Aoknon 7.

Uz Uy Us

Ta tpla oxnuata Ttou oxAgatog, A, B kat I' Kivouvtat og €uBuypappo

. . . , m m
autoklvntodpopo. Ta pETPA TwV TAXUTATwY Toug eivat v, =20—, v, =30— kat
S S

m , , . . . ,
v, = 20— avtiotoxa, omwg oto oxfpa. Ta oxApata A kat B kivouvtal mpog tnv idia
S

Kateubuvon Kal mpomopeUseTal To OXnpa A, evw To oxnua I' €pxetatl amd tnv avtifetn
kateuBuvon. To oxnua B ekmépmet Axo ouxvotntag f, =930Hz .

a) Na umoAoyicete Tn cuxvoTNTA TOU AXOU Tou avtAauBavetat o odnyog Tou OXNHATOg
A.

B) Na umoAoyioeTe T ouxvOTNTA TOU AXOU ToU avtiAapBavetal o odnyog Tou OXAHUATOG
I.

Y) Ta oxfuata B kat I' diactaupwvovtdal, OTOTE OTN CUVEXELA ATOHAKPUVETAL TO £vda
amo to AAAo, va UTIOAOYICETE TN VEA GUXVOTNTA TOU XOU Tou avTtAauBavetatl o oonyog
ToUu oxnuartog I.

0) O 0dnydg Tou oxnEAtog A tn Xxpovikn otiyun t=0, evw mponyeital Tou oxnuartog B,
Tatdel ykadl kat mpoodidel 6To OXNPd TOU oTabepn EMTAXUVON o =2— Yl XPOVIKO
S

owdotnua 5s, mapapévovtag o€ OAn TN OWIPKEW TNG EMTAXUVOHEVNG Kivnong
TIPOTIOPEUOHEVOG TOU oxnupatog B. Na oxedidoete 1o SlAypappa Tng ouxvotntag Tou
avtidapBavetat o odnydg A GOUVAPTAOCEL TOU XPOVOU G ApLOUNpEVOUG AEOVEG yla TO
XPOVIKO dldoTnpa Twv 5s.

Aivetal n taxutnta tou nxou otov aspa v =340—. Ou mpa&elg va yivouv pe akpiBela
S

€VOGg 0gkadlkoU ynepiou.
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Auon

vtv,

O©a mpooappdooupe Tn oxeon f, = f, ota dedopéva kabe epwtiparog. Otav o

LF L,
TapatnENTAG KateubuveTal mPOG TNV TNYR, TOTE OTOV APIOUNTH LOXUEL TO (+), EVw Otav
amopakpuverat (-).

‘Otav n myn KAteubuvetal mPog ToV TapatnpnTr, TOTE GTOV MAPOVOUAOTH LoXUEL TO (-),
EVW OTAV ATOUAKPUVETAL TO (+).

A r
uUs Uy Us
. — - -

a) Na v mepimtwon Tou 0dnyoUu A €XOUME: TTAPATNPENTH TOU ATTOPAKPUVETAL ATO TV
mNyn pe taxutnta v;, Kat Tnyn mou KateubuveTal mpog Tov Tapampntn e taxutnta v,

_L-y ~340m/s—-20m/s

f =
A v-v, ° 340m/s-30m/s

-930Hz = f, =960Hz

B) MNa tnv mepinmtwon tou odnyou I €XOoUupE: mApATNENTA TOU KATEUBUVETAL TTPOG TNV
mNyn pe Taxutnta v,, Kat TNyn mou Kateubuvetal Pog Tov mapatnentn pe Taxutnta v,

_LHYy, _340m/s+20m/s

f -
v-v, ° 340m/s-30m/s

-930Hz = f. =1080Hz

r

ITNV TEPITTWON auTH €XOUPE: TAPATNPNTH TOU dATMOPAKPUVETAL ATmd TNV TNyn HE
TaxyTnTa v, KAl Tyn ToU ATopaKpUVETAl amod TOV TTapatnpnTn e taxutnta v,

_ LUy _340m/s—-20m/s

f =
° v+v, ° 340m/s+30m/s

-930Hz = f, = 804Hz
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0) H taxdtnta tou oxipatog A mou emrtaxuvetal divetal amd tn oxéon:
vy =0 +ot = v, =20+2t(SI) pe 0<t<5s,

H e€iowon Doppler ywa tn ouxvotnta Tou AXou mou avtiAauBavetal o mapatnpntig A, o
omoiog amopakpuvetal amd tnv mnyn aAAd n mnyn mAnclalel mpog autov, Pe Baon 6oa
avagEpbnkav mapamdvw yla ta mpocnua, ivat:

_L-v, f = U—(Ul+(xt)f ot _340-(20+21)

f
L -V, v-v, 340-30

930(S.1) =

f=960—6t(S.I.) e 0<t<5s

Tn xpoviki otiyun t=0 n ouxvétnta mou avtidapBdavetral o mapatnpntng A eivat
f =960Hz, evw N xpovikn ottyyn t=5s n ouxvotnta mou avtidapuBdavetat eival
f =930Hz.

f(Hz)
A

960

930

(s)
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Aoknon 8.

JT0 mAvw dKPO KATaKOpu@ou 0avikou eAatnpiou otabepag k=400— eivat
m

otepewpévog diokog A palag M =4Kg. To kdtw akpo tou eAatnpiou gival akAovnta
otepewPEVo oTo 0amedo Kalt o Oiokog looppomei. Amo Uyog h=0,25m mavw amd to

Oloko BAAAETAl KATAKOPUPA TTPOG TA KATW, HE APXIKA Taxutnta v, = 2—, HIKPH o@aipa
S

B, palag m=2Kg. H o@aipa cuykpouetal KEVIPIKA KAl EAACTIKA PE To Oioko. Metd tnv
Kpouon amopakpUVOULE TN oaipa evw o Oiokog eKTEAEL amAn appovikn taAaviwon. H
Oldpkela Kpouong Bewpeitat  apeAntéa, OmMwG Kat ol TPIBEG KAl Ol AVTIOTACELG
Bswpouvtal apeANTEEC.

a) Na umroAoyicete T0 PETPO TNG TAXUTNTAG TOU OiOKOU KAl TNG o@aipag apécws HETA TNV
Kpouon.

B) Na umoAoyioete to TAATOG TAAAVTWONG Tou OioKoU, av n otabepd TaAdviwong ivat
D=k.

Y) Na umoAoyioete tov xpdvo otov omoio Ba pndevioTel yla mpwtn @opd n Taxutntd Tou
diokou.

0) Na Bpeite tov puBuod petaBoAng tng oppng tou Oiokou Otav mepvdesl amd tn Béon
Loopportiag Tou.

T
h

Auon
Q
Yu T
- ‘f l '3' Yy | Fes
< T R O T RO N S———————
1
Uy ¥ u, £ Mg A
: —
To ehampio Mpiv -ﬂl.lélll'bll; Bton Méwln:n
oTo PUOIKD TRV kpolan WETA . iwopponiag TUONEIPLTN
Tou PiKoG mv kpolon Tou eAaTnpiou
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a) To owpa B ekteAei katakopu®n Kivnon mPog Ta KATW HE APXIKN Taxutnta v,. H povn

ouvapn mou ackeital o autod sivat To BApog tou Kat emeldn eival cuvtnpntikn duvaun, n
MNXAvIKN Tou evépyela datnpeitat.

JUVETIWG

mv,’ mu?

2

+mgh =

= v, =Jug? +2gh = /(2m/5)? + 2-(10m/5?) -0, 25m = v, :3%

H Kpouon gival Kevtplkn €AACTIKN HE TO owpa B akivnto, omdte yla T TaxutnTeG TWV
OWHATWY PETA TNV KPouon 1oXUOUV Ol OXECELG:

, m-M 2kg—4kg ., m ,

1= "L = -3
m+M 2kg+4kg s

, 2m 2-2kg m ,

v, = ‘v, = -3— = v,=2m/s
m+M 2kg+4kg s

L

JUVETIWG 0 OiOKOG PETA TNV Kpouon Ba Kivnbei katakdpu@a mpog ta KATw e Taxutnta
HETpOU 2— Kal n o@aipa Ba KivnBel katakdpu@a TPog Ta TMAVW HE TAXUTNTA HETPOU
S

1M
S

B) To mAdtog TaAdviwong Ba to Bpoupe amd tnv apxn SlAatnpnong tng EVEPYELAGS yid Thv
taAdvtwon. Emeldn o diokog Bpioketal otn B€on toopporriag n taxiutnta v, =2m/s mou
amokTd eivalt n PEYLOTN, OUVEMWG N OlaTAPNON TNG EVEPYELAG Yyld TNV TAAAVIWON
ypagetat:

12 2
Mu, =DA :A:U;\/Ezzm. /&3A=0,2m
2 2 D s V400N /m

Y) Auéowg PeTa TNV Kpouon o diokog Bpioketal otn B€on 1ooppomiag Kat Péxpl va Tdet
yla mpwtn @opd otn B€on PEYLOTNG ATTOPAKPUVONG, OTIOU N Taxutntd tou Ba sivat pundey,

amatteitat xpovog t:% (1)

‘Opwe n mepiodog TaAdaviwong Sivetal amo tn oxEon:

T:2n\/M:2n _ 4k _ T
k 400N /m 5

Me avtikatdotaon otn oxéon (1) MPOKUTITEL
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0) AmO TN YEVIKEUPEVN Hopen tou 2°Y vopou tou Neutwva, ZF:d—f, TPOKUTITEL OTL O

PUBOC PETABOANG TNG OPHNAG €ival (0o pe TN ocuviotapévn Ouvapn. Emeldn otn 6éon

, . . . d
loopporiag oxvel XF =0 ocuvendyetal OTt Kal d_I: =0.
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OEMA A
MpdBAnua 1.

310 TAvw GAKPOo KATakopu@ou davikou eAatnpiou otabepdg k=400N/m eivat
ouvoedepévog Oiokog palag M =3kg mou toopportei. To kKAtw akpo Tou gAatnpiou eivat
akAovnta otepewpévo oe ddmedo. Amo Uyog h =0,8m mavw amd to dicko agnvetal va
nméoel eAeUBepa pla oaipa palag m=1Kkg, n omoia cuykpoustal MAACTIKA HE TO OiOKO.

/72

a) Na umoAoyicete To PETPO TNG TAXUTNTAG TOU CUCCWHATWHATOG APECWS HETA TNV
Kpouon.

B) Na umoAoyicete 10 % TMOCOOTO TNG KIVNTIKNG EVEPYELAS TNG OQAIpAC, TOU EYLVE
BeppoTNTa 0TN OLAPKELA TG KPOUONG.

Y) Na amodeifete 0Tl TO CUGOWHATWHA Ba eKTEAECEL ATTAR APHOVIKN TAAAVTIWON Kal va
Bpeite Tnv mepiodo TAAAVTWONG Tou.

0) Na umoAoyioete To TAATOG TAAAVTWONG ToU.

, , , m
Aivetal n emraxuvon tng Baputntag g =10— kat 17 =4,12.
S

51



To Apyikéc Ehdyiora Apfowe  Néa Béon Tuyaio 8an
ehatipic BECEIS TRV TRV PETA TV ooppoTTiag
aTo QUKD kpolan  kpodan

HriKog

H opaipa ekteAel eAcUBepn TTWON KAl N PNXAVIKA TNG evépyela dwatnpeital. Mpagoupe
™ dlatnpnon tng Mnxavikng evépyelag PETalu tng B€ong eAcuBépwong Kat tng B€ong
eAdxiota mpLv TNV Kpouon HE To OioKO.

JZUVETIWG:

ml)2 m m
Eunx,apx=Eunxﬂ€K: 2 =m'g'h:>U=\/29 = 2'105_2'0,8m 3024?.

Ma tnv Kpouon toxuel n dlatipnon tng oppNng. Fpdgoupe tn dlatipnon TnNg opuUNG HETAEU
TwV B£ogwy EAAXIOTA TPV KAl AUECWES PETA TNV Kpouon.

m
mo, 1kg-4?

= =V
M+m 3kg+1kg S

pT‘PW = pusrd = mUl = (M + m)V =V-=

B) H evépyela mou xdbnke amd 1o cuotnua otn SLAPKELd TNG KPOUONG KAl HETAPEPONKE
oto mePIBAAAoV, uTo pop@n BeppoTNTag, ival ion Pe TN Pelwon TG KIVNTIKNG EVEPYELAG:

2 2 ) ,
Q:Kapx—szm; _('Vl+2m)V :>Q=lkg-(42m/s) _(3kg+1kgz)-(1m/s) _

Q=8]-2]=Q=6J

OUVETIWG TO % TMOoooTo Ba givat:
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a% = KilOO% =a%= %100% = a%=75%

apy
omou K~ n KINTIKN EVEPYELD TIPLV TNV Kpouon.

Y) Metd tnv KpoUon To cUCCWHATWHA Ba EEKIVACEL va TAAAVTWVETAL YUPW AT pla vEQ
B<on ooppomiag mou Ba eival xapnAotepa Katd y, amo tnv apxikn 6€on. Maipvoupe pa
Tuxaia Ofon, mou améxel y amo tn 6€on ooppoTiag, CNHEIWVOUHE TIG OUVAUELG Kal
Bpiokoupe Tn cuvictapévn duvaun.

ZIE = w + ﬁgk

Opilovtag @opd BeTIKA TPOC TA KATW TAiPVOUE:

2F =(M + m)g - k(yl +y,+ y) (1)

Mpdpovtag tn cuvenkn wooppoTiag ywa tn véa B€on 1ooppoTiag maipvoupe:
SF=0=>W+Fa=0=(M+m)g-k(y,+y,)=0 = M+m)g=k(y,+Yy,) (2)

Amd 10 cuvduacuo TnG oxéong (1) pe TN oxéon (2) MPOKUTTEL:

>F =—ky

To peiov OnAwvel OTL N ouviotapévn OUvapn €xel TETOWM POPA WOTE va TEIVEL va
EMAVAPEPEL TO oWHA oTn BEon eoppomiag tou, OnAadn OTN GUYKEKPIPEVN TEPITITWON
TPOG TA MAVW.

JUVETIWCE To owpa Ba kavel AmAn Appovikn TaAdviwon, pe otadepd taiaviwong D =Kk.

H mepiodog taAdvtwong Ba eival

T:Zn\/Mer =27T\/3kg+1kg 1T
k 400N/ m 5

0) To mAdtog TaAavtwong 6a to Bpoupe epappolovtag tTnv Slatnpnon tng EVEPYELAG OTIC
TaAaviwoelS. H péylotn Suvapikn evépyela tng TaAdviwong Ba sival ion pe to abpolopa
NG KIVNTIKAG KAl QUVAMIKAG EVEPYELAC TTOU €XEL APECWG PETA TNV Kpouon. Emonpaivetat
OTL AQUECWG PETA TNV KPOUONH TO CUCOWHATWHA BpiokeTal uynAdtepa Katd Yy, amo tn
Béon 1ooppotiag tng TAAAvIwong, OTMWG @aiveralt oto oxnua. H amopdkpuvon VY,
Bpioketal amod 1o cUVOUAGCHO TWV CXECEWYV TIOU 1OXUOUV Yid TG O0U0 BECELG LooppoTiag.

Ma tnv apxikn B€on 1ooppoTiag EXOUpE:
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SF=0=>W+Fa=0=Mg-ky,=0 = Mg=ky, (3)

Ma ™ véa B€on ooppomiag 1oxUel n oxéon (2). Amd To cUVOUACHO TwV OXECEWVY (2) Kal
(3) maipvoupe:

mg 1kg -10m/s’ 1

m k =—m
9=9=7Y, = K 400N /m =Y 40

‘ETol n dlatpnon TG EVEPYELAG Yid TNV TAAAVIWON YpAageTal:

2 2 2
kA? _ky,"  (M+m)V :>A=\/y22 M+m,, \/( y , 3kg-+1kg am/sy =
2 2 2 20 " 200N7m

V17

A=——m=10,3cm
40
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MpoBAnua 2.

Jwpa X;, pagag m, =m=1Kg, ooppomnei Oguévo oOTNV KATW GKPN KATAKOPUPOU
eAatnpiou otabepdc k = 900%, TOU omoiou N AAAn dkpn €ivat akAGVNTA OTEPEWHEVN GE
opo@n. ‘Eva Ogltepo owpa X, pafag m, =m=1Kg, BaAAetal katakopu@a mpog ta

mavw, HE Taxutnta v, =6—, amo onpeio mou Bpioketat oe amootacn h=1,35m kdtw
S

amo to owpa X;. Ta dUo cwpata cuyKpouovTal KEVIPIKA €AACTIKA KAl OTN CUVEXELA TO
owpa X; eKTEAEL amAn appovikn taAdvtwon. Na Bpeite:

a) To MAATOoG TNG TAAAVTWONG TOU CWHATOG X;.

B) Tn 6£€0n TOU CWHATOG X, TN XPOVIKNA OTLYHN, TOU N KIVNTIKA EVEPYELA TOU CWHATOC X,
yivetat ywa 1" popd gAaxiotn.

Y) 10 £€pyo Tng OUvaung Ttou e€Aatnpiou kKabwg to owpa X; Kiveitat amd tn Bfon
LOOPPOTIAC TOU HEXPL TO YNAGTEPO ONHEIO TNG TPOXIAC TOU.

0) T0 HETPO TOU pubpoU PETABOANG TNG TAXUTNTAG TOU CWHATOC X5, TN OTIYHNA TTOU PTAVEL
0TO YNAOTEPO onpeio.

Ot avtotdoelg Aoyw Twv TtpBwv Bewpouvtal apeAntéeg. Aivovtal n  emTaxuvon

Baputntag g :1Om2 kat > =10.
S

Auon

To ehamiplo  EMOTa Apfowg perd
aT0 QPUOIKG TOU  TIRIV TV v kpolaon
HrKog kpolon
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a) To owpa X, €KTEAEl KATAKOPUWN Kivnon TPog Ta TMAvw Kat n povn duvapn mou Tou
aoKeital €ivat to BApog tou, dApa n pPNxavikn tou evépyela dwatnpeital. Mpd@oups tn
olatnpnon NG HNXAavikng eveépyelag HETa&U TOU ONPEioU €KTOEEUONG KAl TOU Onpeiou
EAAXIOTA TPV TNV Kpouon. OtewpoUpe emimedo PNOEVIKAG OUVAPIKAG EVEPYELAG AOYW
Baputikou mediou, EKEIVO ATO TO OTOI0 EEKIVA TO CWHA Z,.

mu,>  mu? 2 2 2
o = Bungean = =T+mgh:>01=\/(uo —2gh) =/(6m/s)? —2-(10m/5?)-1,35m =

E

v, =3m/s

2tn OLdpKELa TNG Kpouong, ol EWTEPIKEG OUVAHELG TOU GUCTAKHATOG TwWV OUO CWHATWY,
glval apeANTEEC O OXEON HE TIG ECWTEPIKEG OUVAMELG Kal KATA CUVETELd LoXUEL N apxn
dlatnpnong tTng oppng. H kpouon eival KeVIPIKA €AACTIKA KAl TA CWHATA €XOUV (0€G
paleg, apa avtaAAdooouv TaxutnTEG. ZUVETWG N Taxutnta Tou X; YETA TNV Kpouon Ba

. m
glvat v, =v, =3—.
S

To ocwpa Z; Ba Eekivioel TaAaviwon yUpw amo tnv apxikn B€on toopporiag tou, apa n

. m , , , ,
taxytnta v, =3— TOU OMOKTId, damoTeAsl TNV  pEylotn  TaXUtnta  TNgG
S

. m
TaAQVTWoNnG. v, = v, =0A=3— (1)
S

Ma tnv mepiodo TG TAAAVIwong LoXUEL:

T:2n\/E:2n R S NN
K 900N /m 30 15

21 271
KAl @ = — =

= rad/s = ®o=30rad/s
T =/15

Me avtikatdaotaon otn oxéon (1) maipvoupe: A =0,1Im

B)To ocwpa X, YETA TNV Kpouon Ba amoktnoel PNdeVIKN taxutnta kKat 8a Eekivhioel
eAeUBepn mtwon. ‘Etol, n 6€on Tou o€ oxéon Pe TO onpeio ocUykpouong KABe otiyun Ba

Bpioketal anod tn oxéon y =Egt2 (2), Bewpwdvtag tn BETIKN PoPA MPOG TA KATW.

To owpa X; EAaXICTOMOLEL TNV KIVNTIKN Tou evépyela yua 1" gpopd otav Bpebei otnv mavw
akpaia 0éon. Emedn Eekiva amd tn B£on ocoppomiag, PEXpL va TAel otn BEon PEYLOTNG

T
. . L s T 15 T
amopAKPUVONG ATALTETAl XPOVIKO SldoTnpa t = 1 TS =>t= %S
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Me avtikatdotaon otn oxéon (2) Bpiokoupe:

1 m = 1
=—.10—(—s)’=>y=—m
Y=y (60) =7

Y) E@appoloupe to Bswpnpa HETABOANG TNG KIVNTIKAG evEPYelag PeTall Ttwv €E€Ag OUO

Bécewv: TG B€0Nng LooppoTTiag Kal Tou UPNAGTEPOU CNUEIOU TNG TPOXIAG TOU CWHATOG
mv,’ mv,’

K —Kop, = Wy, + W, = 0- > =W, —-mgA=>W,,, =— > +MgA =

TE.

_1kg-(3m/s)®

We = +1kg-(10m/s?)-0,dm = W, =-3,5)

0) To PETPO TOU pUBHOU HPETABOANG TNG TAXUTNTAG €ival TO METPO TNG EMTAXUVONG TOU
owpatog otn 6éon autn. Emeldn to cwpa Bpioketal oe akpaia Béon autn Ba maipvel T
HEYLOTN TN TNG.

2 2 m
a=0,, =0"A=(30rad/s)*-0,Im=a=0a,, =90—

SZ
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MpoBAnua 3.

Yo mavw Gkpo Katakdpugpou davikou elatnpiou otabepdc k =80m* —  eival
m

ouvOedepévog Oiokog palag M =5kg mou woopporei. To KATw AKPO Tou gAatnpiou givat
akAdvnta otepewpévo oe damedo Amd Uyog h, =5m mavw amd to Sioko agrnvetal va
méoel eAeUBepa pua oaipa palag m=1kg, n omoia cuykpoUETal HETWTIKA HE TOV BiOKO
Kat n Oldpkela kpouong eivalr apeAntéa. Metd tnv Kpouon n o@aipa avamnod
KAtakopu@a Kat gtavel o Uyog h, =1,25m mdavw amo tnv 6£on ooppoTtiag tou GicKou.
Na umoAoyioete:

a) To METPO TNG TaxXUTNTAG TOU OIOKOU Kal TNG ogaipag auécws PETA TNV Kpouon.
B) tnv % peiwon TNG KIYNTIKAG EVEPYELAG TNG o@aipag Adyw tng Kpouong.
Y) ™ B€on tou 8ioKou TN OTLYHA ToU N oaipa @Tavel 6to LYo h,.

0) tn SUvapn EMavagopdg mMou AoKEiTal 6To OiOKO GE GXE0N PE TNV ATTOPAKPUVON ATo TN
B<on 1ooppoTriag Kal va tn oxeOldoete o aplOunpévoug aoveg.

€) To YEtpo tou pubpoU PetaBoAng TNG OUVAUIKNG EVEPYELAG TOU eAatnpiou, aPECwg HETA
NV Kpouon.

. m
Aivovtat: g =10— kat n° =10.
S
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Auon

To ehutipio EAdxioTa  Apéowc Ofon péyioTnc
OTO (QUOIKO NPIVTAY  PETA TNV anOPAKPUYONG 4N
piKoC Tou  Kpolon kpoban Tn Béon icopponiag

a) H owaipa ekteAei €AelBepn TTWON KAl N PNXAVIKA NG e€vépyela Olatnpeitat.
Ipawoupe t dlatipnon tng Mnxavikng evépyelag HeTall tng B€ong eAcuBEpwong Kal TnG
B€ong eAdxiota mpLy TNV Kpouon e To OioKO.

E E

unx, mpLv TNV Kpouon = unx, 6€on eAeuBépwong

OewpoUpe emimedo WNOEVIKNG OUVAMIKAG EVEPYEIAG TOU OWHATOG AOYw Baputikou
nediou, ekeivo oto omoio Bpioketal o 6ickog TpLv TNV Kpouon.

2
m‘z)l —m-g-h= v, =2gh = /2-10?2-5m 301:10?

Metd tnv Kpouon tng oaipag pe To OIOKO auTn KIVeiTal Katakdépu@a Tpog Ta MAvw KE
10 Bapog va eivat n povn OUvapn Tou TNG ACKeEital, Apa n HPNXAvikn Tng EVEPYELA
olatnpeitat. Fpagoupe T dlatApnon t™N¢ Mnxavikng evépyelag Hetaslu tng B€ong
EAAXIOTA PETA TNV KPouon Kal Tng uwnAdtepng B£ong Tou PTAveL.

OewpoUpe emimedo PNOEVIKAG EVEPYELAG TOU CWHATOG O0TO Baputikd medio, €Keivo OTO
otoio Bpioketal o 8ioKog TpLY TNV Kpouon.

mu'?
2

—mgh, = v', =/2gh, =\/2-1osmz-1,25m = 0'1:5?

pawoupe t™n SlaTAPNON TNG OPHAC TOU OUCTAHATOC OiOKOU - OWHATOG HETAEU TwV
BEocewv eAAxioTa mpLy Kat EAAxiota PETA tnv Kpouon.

~ - , : . mu'+mv;, 1kg-5m/s+1kg-10m/s , m
prrw:pstd:muleUZ_m01302: = :>02: _
P H M 5kg s

K —-K _ "2
B) a% = AR -100% = ——=..100% = (1—0—12)-100%:>
TPV TpLv Ul
2
2% = (12179 ) 10006 =
(20m/s)
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a% =75%

Y) H taxitnta tng opaipag kabwg avépxetal mepLypaPetat amnd tn oxeon:
vy =v—-gt (1)

210 uynAdtepo onpeio éxoupe v;'=0, omdte n oxéon (1) divel:

0=5"_100¢ =t =05
S S

YmoAoyiloupe tnv mePiodo TNG TAAAvTwong Tou 6ioKou:

T:2n\/E:2n |38 1_g5s
K 807°N /m

Apa tn oTyun mou n o@aipa @ravel oto uyog h,, o GiocKOg EXEL EKTEAECEL pid TARPN
TaAdvtwon, Bpioketal otn B€on LooppoTiag Tou KAl KAateubuvetatl mpog Ta KATW.

0) H dUvaun emavagopdg VoG cwHATOg TOU TAAAVIWVETAL OEPEVO OTO AKPO eAatnpiou
divetal amod tn oxéon :

Fz:na\/:_ky ue _ASySA (2)

To mAdtog taAdvtwong Bpioketal pe @appoyn tng dlaTAPNoNg TG EVEPYELAG yld TNV
TAAQvIwon

12 2
Mu? _ kA :A:U;ﬁzgm_ [ Sk, 3,
2 2 k s V80x°N/m 4n

=-80n’y (SI) pe —imgysim
dnt 4

Apa n oxéon (2) yivetat: F

EnaLV

H ypa@ikn mapactaon @aivetal 6To oxXnpd oU aKOAOUBEL.

ETOLV

MNna y:%m nmaipvoupe F_ =—-60ntN
T

ETMALV

MNa y:—%m nmaipvoupe F_ =601 N
T
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€) O pubpog petaBoAng Tng SUVAUIKNG EVEPYELAG TOU eAatnpiou otn B€on autn Ba sivat:

AU,
At

~ FLAX| ~
A

stU| =kyp’,  (3)

To y, OnAWVEL TNV EMPNAKUVON TOU €AATnpiou amd TO (PUOIKO Tou pnKoG. lMa Tov
UTTOAOYIOUO TOU YPAWOULE Tn cUVONKn 1ooppotiag yia to dioko.
Mg 5kg-10m/s’ 1

WitFa=0=Mg-ky, =05y, =77 = 80°N/m ' 16

Me avtikatdotaon otn oxéon (3) maipvoupe:

AU
[aU, | — 0 Ny (2 m).30 = A _g507
At m~ 16 s At S
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MpoBAnua 4.

‘Eva owpa palag m, KivoUHEVO G€ Opl{OVTIO EMIMESO CUYKPOUETAL PE TAXUTNTA HETPOU
m . , . . , .

v, =10— KevIpKa Kal EAAOTIKA pE owpa palag m, =3Kg Tou Kiveital pe taxutntd
S

HETPOU v, =15— o€ avtibetn KateuBuvon amo to m,. H xpovikn SlapKela tng Kpouong

S
Bewpeital apeAntéa. APEowg PETA TNV KpoUuon To owpa padag m, Kiveitat pe avtifetn

. . . . : m
(opd amo TNV APXIKA TOU Kal PE TaxUTNTA PETPOU L) = 5? :

a) Na mpoodiopicete tn pada m, .
B) Na BpeBei To pETpo TNG TAXUTNTAG TOU CWHATOG PHALag M, AUECWG HETA TNV Kpouon.

Y) Na Bpebei to % moc00TO TNG HETABOANG TNG KIVNTIKAG EVEPYELAG TOU cwpatog palag
M, O€ OXEON MPE TNV APXIKN KIVNTIKI TOU EVEPYELA, AOYwW TNG KPOUONG.

0) Na umoloylobei méoo Ba améxouv Ta ocwpata otav otapgatnoouv. Aivetal OtL o
OUVTEAEOTNG TPIBNG 0AicBNnoNG pPeTagu tou emmedou Kal kabe owpatog givat u=0,5.

Aivetal g :10m2 .
S

Auon

'y U ) F F’ ) , my mg; ,
e ] [~f[de | St l[d>u
Mpiv Tnv kpotan / AldpKeiat Kpanngfa" APW:F’)E’E;T“G ™mv

/ !

my m;
[

a) ‘Exoupe KeVIPIKN €AACTIKA Kpouon OU0 owpdtwy Tou eival Kat ta oUo o€ Kivnon.
Epappdloupe TOUC avtioTolxoug TUTTOUG Tou oXoAIkoU BiBAiou.

, m—m, 2m,

v, = v, + v, (1)
m; +m, m, +m,
2m m, —m

v, = L v +—2—2v, (2
m, +m, m, +m,

Ou mapamdvw ox£oelg eival aAyeBpikég, AauBdavovtat onAadn umdyn ta mpoOchUa Twv
TAXUTATWY. TNV TEPIMTWON HAg EXOUHE opioel BETIKA @opd mpog ta defid, dnAadn tn
(opd TNG TaxuTnNTag v, .

Me apiBuntiki avtikatdotaon otnv oxéon (1) maipvoupe:
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m, —m 2m m, —m 2m
r=_1 2o + 2y, =>-5=—1 210+ 2
m,+m, m,+m, m, +m, m,+m,

v (-15) (SI)=

-5(m, + m,) =10m, —40m, =

3m, =7m, = m, = 7Kg

B) Me apBuntiki avtikatdotacn otny oxéon (2) maipvoups:

oy e M MMy 270,377 sy (s = o) =20™
m, +m, m, +m, 10 10 S

1 12
K., -K K 5 MLy
Y) a% _ AKl % _ 1(ter) L(apy) % :( 1(tel) _1)% N a% :(i _1)% =
1op) Lop) Lapy) > m,v?
12 2
a%= (2L —1)9%6 = (o1 _pos — 06— 75%
v, (20m/s)

To (-) ONAWVEL OTL N EVEPYELA TOU PELWONKE.

0) MNa ™ duvapn Tng TPBAG ou avantuoostal ota GUo cwiata LoXUEL:
T, =pN; =um,g kat T, =puN, =um,g.

N2

U= 'y ug'=
ﬂou ._ﬁi_.n :LHH_U: T ._’_b_.u Ho
mg

mzg

L d=12.5m | | d;=32 m Q

Mapatnpoupe OTL Katd tn OldPKElWA TNG KIvnong N KIVNTIKN EVEPYEIA TOU OWHATOG
EAATTWVETAL HOVO AOYW TOU £pYOU TNG TPBNG. Méow Tou £pyou TNG TPIBNG agalpeitat
KIVNTIKA EVEPYEID ATO TA OCWHATA KAl HETATPEMETAL Of OEPUIKA, HEXPIC OTOU OAn n
KIVNTIKA EVEPYELA YIVEL BEPUIKN KAl TA CWHATA CTAUATACOUY.

ZUVETWG amd TNV apxn Slatipnong TG EVEPYELAG, EXOULE:

MNa 1o owpa pagag m, to £pyo tng TPIBAG Ba €ivatl (0o PE TNV KIVNTIKA EVEPYELA:
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12 12 _ 012 B (5m/5)2

m,v L
Tl.dl:%:“mlgdlz —

=d, = = >=d,=2,5m
2 2ug  2-0,5-10m/s

Opoiwg yia to cwua palag m, 1o £pyo g TPIBAG Ba eivatl (0o pPE TNV KIVNTIKA EVEPYELA:

12 12 _vY (20m/s)?

m.v m,v
Td, =—2 = um,gd, =—2 = = =d, =40m
202 =5 = KOG, 2= %ug  2.0,5-10m/s> 2

Apa n petafu Toug amoéotaon sivat:

d=d;+d, =2,5m+40m =d =42,5m
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MpoBAnua 5.

‘Eva owpa X, pe pala m, =1Kg eivalr 6gpévo pe aBapeg Kal pn €KTATO VAHA HAKOUG
L=1,8m, tou omoiou n AGAAn dkpn €ivat akAOvnNTa OTEPEWWHEVN, OMWE PAiveTaAl OTO
oxnpa. Apxikd to vipa eivat opt{ovtio. Aprvoupe eAeUBepo To owpa X, va Kivnbei. To
owHa X, HOAIG TO VAHA YIVEL KATAKOPUPO, CUYKPOUETAL KEVIPIKA KAl EAACTIKA HE CWHA
¥, pafag m,=m,, mou eival akivnto mavw o€ Acio opifovtio emimedo. To ocwpa X,

HETA TNV Kpouon ouvavtd Kal cuyKpoUeTal e TO €AeUBepo akpo opllovtiou tdavikou
ehatnpiou otabepdag k=100N/m, tou omoiou n AGAAn dakpn e€ivat akAovnta

OTEPEWHEVN, OMWG OTO OXNpd. To owpa X, CUPTIECEL TO €AATNPIO KAl OTN GUVEXELA

ouUVavtd €K VEOU TO OwWHA X, KAl CUYKPOUETAL PETWIKA Kal EAACTIKA yla SeUTePn popa
pe auto. Na Bswpnbouv ot TpIBEG Kal n avtiotacn Tou aépa aPeANTEEG.

a) Na Bpeite 10 HETPO TNG TAGNG TOU VAHATOG EAAXIOTA TIPLV TN GUYKPOUGH TOU GWHATOG
2, € TO owpa Z,.

B) Na Bpeite Ta péTpa TwV TAXUTATWY TwV U0 CWHATWY X, KAl X, AUECWG PETA TNV
Kpouon.

Y) Na Bpeite yia méco xpovo 6a gival oe emagn 10 cwpa X, HE TO EAATApLO.

d) Na Bpeite to péyloto Uyog mou Ba PTacel To owpa X, Tou gival SEPEVO PE TO VA
HETA TN OEUTEPN TOU KPOUON HE TO CWHA X,.

, , . m
Atvetat n emrtaxuvon g Baputntag: g=10—-.
S
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a) Itnv Katwtepn B€on n cuvictapévn tou Bapoug Kat Tng Tdong Tou vipatog Ba ooutal
HE TNV KEVTPOHOAO dUvapn, n omoia Ba €xel opd TPOG TA TAVW KAl PETPO TTou Bpioketal
amo tn oxeon:

2 2 2

my :>T—mg=mU :>T:m(g+UT) @

SF=

To cwpa X, Slaypd@el To TETAPTOKUKALO. H TAon Tou vAHATOg TTou aokKeital o auto dev
nmapayel €épyo. ‘Epyo mapdyetl povo to Bapog tou, mou ival cuvtnpntikn duvaun. TpiBEg
N avtiotacelg dev umapxouv. ‘Etol epappolovtag tn datipnon tng Mnxavikng evépyelag,
yla tig 0Uo B€oelg, oplldvTia Kal Katakopu®n, HMoPoUlE va BpoUpe TV Taxutnta v Tou
2, eAdxiota mpv TNV Kpouon. Oswpoupe emimedo PNOEVIKNG OQUVAUIKAG EVEPYELAG TOU
owpatog AOyw tou BaputikoU mediou, eKeivo oTo omoio Bpioketal To cwpa Bpioketal
oTnVv Katwrtatn O<on.

2
) :mTU:mgL:N):a/ZgL —J2-10m/s? - 1,8m = v=6"
S

unx.opx = Epnx,re
Me avtikatdaotaon otn oxéon (1) maipvoupe:

(6m/s)’ )

T =1kg- (102 + — T=30N
S

B) Ta O0Uo ocwpata €xouv ioeg Paleg Kal n Kpouon eival €AACTIKN KEVIPIKN, dpd Td
owpata avtaAAdooouv Taxutnteg. ‘ETol To owpa X, PEVEL aKivnTo KAl TOo X, KIVEiTal JE

, . . , m
TNV TaxutnTa Tou X, , OnAadn e Taxutnta PETPOU L =6—.
S
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Y) MNa 600 xpovikd dldotnpa 1o cwpa X, ival o€ ema@n Pe To EAATAPLO EKTEAEL ATIAR
appovikn taAaviwon. Opwg n Béon ooppomiag TnG TAAAVIWONG E€ival €KeEl TOU TO
EAATAPLO €XEL TO (PUOIKO TOU PAKOG, GUVETIWG ATTO TN OTLYHN TTOU €PXETAL OE EMAPN HE TO
eEAATAPLO KAl PEXPL va emMOTPEWPeL otn BEon auth (B€on Looppomiag) Ba €xel mepdoel
XpOvog {00g pe pion mepiodo.

H mepiodog taAdvtwong tou X,, yla 6co xpdvo gival o€ emagn pe To EAATnplo sivat:

T=2n 22 = 2n kg _ p_7y
K \V100N/m 5

; , . . s T
Apa, To owpa X, Ba eival og emaPn PE TO EAATAPLO YIA XPOVIKO Oldotnpa At =5= %s

6) To cwpa X, eyKATAAEITEL TO EAATAPLO PE TAXUTNTA PETPOU L, KAl CUVAVTA TO CWHA
%, akivnto otn 6£on Omou To VApA €ival KATAKOPUPO. ZTNV KPoUon TIou akoAouBei Ta

owpata Ba avtaAAafouv taxutnteg, apa n taxutnta mou Ba amoKTnoel To owHa X, 6a

EXEL PETPO (00 PE AUTO TIOU E€IXE TIPIV GUYKPOUOCTEL Yl TTPWTN QOopd. ZUVETIWG, EMEION N
pNXavikn evépyela dlatnpeital, Ba @tacel §ava otnv apxikn Béon amo Amou aPEtnke
eAelBepo, OnAadn otn BEon dmou to viApa Ba sival opildvTio.
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MNpoBAnua 6.
(To mpoBAnua d66nke amd tov eBgAovtn K. MaAdyo Avtwvio)

To eAatnplo tou oxnpatog €xel otabepd k=400N/m kat €xel oto €va AKPO TOU
OTEPEWHEVO £va owpa, X;, padag m, =1kg Tou PEPEL EVOWHATWHEVO Eva OEKTN fxou, A.
To oUotnua ekteAel amAnl appovikn taAdviwon mAdtoug 0,4m mavw ot Asio optlovtio
emimedo. Tn oTLypn TOU TO cwHa X; OEPXETAL Ao TN BECN LloOPPOTIAg TOU, GUYKPOUETAl
KEVIPIKA EAACTIKA PE AKiVNTO owpa X,, pafag m, =3Kg, TO OO0 (PEPEL EVOWHATWHEVN
mnyn nxou cuxvotntag f, =688Hz .

A Pl S . "

k ] '_\ \ x\_jf ; ;.
||
21 22

Na Bpeite:
a) TNV TaxuTnta TOU 6WHATog X; EAAXIOTA TPLV TN cUYKPOUON.

B) TIg TaxUTNTEG TWV CWHATWY X; KAl X, APHECWS PHETA TN SUYKPOUSNH KaBwE Kal To TAATOG
NG Véag TaAdvtwong.

Y) TN oUXVOTNTA TOU aviXveUel o OEKTNG Otav To ocwpa X; Oiépxetal yua 1" kat yua 2"
(popd HETA TNV KpoUon amod Tty amopdkpuvon X, = -0,1/3m. Na BcwpnoeTe BETIKO TOV
nua€ova mpog ta de€id.

0) T0 puBPO PETABOANG TNG KIVNTIKAG EVEPYELAG TOU CWHATOG X; TN OTLYHA TTOU AVIXVEUEL
ouxvotnta f, =680Hz.

Aivetal n taxutnta 01adoong ToU NXOU OToV a&pd, v, = 340m/s.
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Auon
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a) To owpa Z; EAAXIOTA TPV TN CUYKPOUON KIVEITAL PE TN L, TNG TAAAVIWONG, EMEION
Olépxetal amod tn B€on 1oopporiag Tou.

UmaXZUlZ(DASL)l:\/% = fW-OAm:ﬂ%:Sm/S

B) H kpolon Twv O0U0 CWHATWV E£ival KEVIPIKN EAACTIKA, OMOTE Ol TAXUTNTEG TWV
CWHATWY HPETA TNV Kpouon Ba sivat:

. my—m, 1kg —3Kkg
L, = L, =
m,+m, 1kg +3kg

-8m/s = v, =-4m/s

v, = 2m, b = 2-kg

L = 8m/s = v, =4m/s
m, +m, 1kg +3kg

Apd, PETA TNV KPOUON N NXNTIKA TNYR amopakpUvetal pe otabepn taxitnta v, =4m/s
KAl TO oWHa X; Yupvd Tiow EEKIVWVTAG VEA TAAAVTWON HE TEPI0OO (Ola PE TNV APXIKA Kal
véa péylotn taxdtnta taAdviwong v, =4m/s. Apa to véo TAATog TaAdvtwong ivat:

dm/s

- ‘= Vmec _ Omax y p0 o M5
® \/? 400N /m
m 1kg

= A =0,2m
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Y) E@appolovtag t dwatnpnon tng evEPYELAg yia TNV TtaAdviwon umoAoyiloupe tnv
TaxUTNTA TOU CWHATOG Z; OTAV AUuTO BIEPXETAL A0 T BEon X, = —0,1\/5 m.

1 ” 1., 1 5 ” k , , 400N/m 5
—muv.. =—kx;+—muv; =>v, = v, ——X = [(4m/s)" ———-(-0,1¥3m)" =
2 1~ max 2 1 2 1+ 1 \/ max ml 1 ( ) 1kg ( )
1)1=i2m

S

Tnv 1" @opd 0 GEKTNG KIVEITAL TTPOG TA APIOTEPA ATOUAKPUVOHEVOG A0 TNV NXNTIKA
mnyn, OmOTE N cUXVOTNTA ToU avixveletal Ba eivat:

B 340M oM
Unx Y, S S

f, =f, " =688Hz. —> S =1, =676Hz
Uy TV 34o?+4?

Tn 2" @opd o G£KTNG Kiveital mpog ta 0£€Ld KATEUBUVOHEVOG TTPOG TNV NXNTIKA TNYI, TOU
ATOPAKPUVETAL, OTIOTE N CUXVOTNTA TOU avixveletal Ba ivat:

oo 340™ 2™

f, =f % 1 —688Hz- r; S —f, =684Hz
Vi T Vs 340 +4—
S S

d) AK _ AW =2F.AX=ZF-U:>&=—kXU (1)
At At At At

Mpémel va umoAoylotouv td X, v .
MNa wm ouxvotnta f, mou avixveustal amod 1o GEKTN IOXUEL:
L. +V 340+v
f,=f % 2 —680=688———~ (SI) = v, =0
340+4
Apa, to owpa X, Bpioketal os akpaia 6€on, n Taxutnta Tou £ivatl ion pe PndEv, omoTE HE

avtikaraotacn otn oxéon (1) MPOKUTITEL

AK o
At
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MNpoBAnua 7.

‘Eva koppdtt &UAou pdalac m=0,5Kg eival akAovnta OTEPEWHEVO OTO KATW AKPO
opoyevoug kat loomaxoug pdaBdou palag M =2Kg. To ocuvoAikOd pnkog pdBdou Kat
Koppatou amo EUAo esivat r=1Im. To mavw akpo TNG pAaBdou eival cuvoEPEVO OF
akAovnto onueio O pe TETOlO TPOTMO WOTE N PABAOg va HMOPEl va OTPEPETAL OTO
Katakopuo eminedo yupw amod oplldviio afova mou Tepva amo T1o onpeio O, xwpig
TpIBEC. To ocuotnua tooppomel Pe Tn paBdo ot Katakopupn Béon. ‘Eva pikpd cwpa X,
pagag m, =0,5Kg, mou oAoBaivel o€ Acio TETAPTOKUKAIO aktivag r=1m, @tdavovrag
OTO KATWTEPO ONHEIO TNG TPOXIAG TOU, KIVOUHEVO 0pL{ovTia e Taxutntd v,, TTPOCTITITEL
Kal o@nvwverat oto UAo. Metd tnv kpouon to ocuotnua pdBdog - EUAo - BARua
EKTPEMETAL WOTE N PEYLOTN amOKALoN TNG pABOoU amod TNV apXIKh KATakopun BEon Tng

va givat 0 =60°. Na umoAoyioete:

a) tn pomn adpdavelag ToU CUCTAHATOG CWHA - EUAO - paBdog.

B) To PETPO TNG YWVIAKNG TaxUuTnTag Tng pABOoU apecwg PETA TNV Kpouon.
Y) TO PETPO TNG TaxUTNTAg v, Tou BARpatog mpiv TNV Kpouon.

0) To Mmoo Tng Beppdtntag, mou dnploupyndnke otn SLapKela TG KpoUong.

€) TO YETPO TNG TNV TaXUTNTAg Tou BANpatog, wote 1o cuotnua BAnpa-paBdoc- EUAo, va
KAvel avakUKAwon.

2

, . . . . . Mr
Aivovtat: n pomn adpavelag tng paBdou wg mpog to Kevipo palag tng I = 7 n

, . m . . .
gmraxuvon tng Baputntag g=10—, ot dwaotdcelg tou EUAoU Kat Tou BAnpatog va
S

BcwpnboUv apeANTEEG, AVTIOTACELG aépa Kal TPIBEG AUEANTEEG.

Auon
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[ { | T w=0
fmtemig [

Mg

-

Sl e Poued

rea ouvl |
h=r{1—")
’b B e e gt o e £

o Py} 1 y (m*mi)g ( h=ri1-ouvd)

sy
a) H pom} adpdvelag Tou GUCTAHATOG owHa - EUA0 - pdBdo¢ wg mpog Tov dfova

neplotpopng O eivat ion pe: |, o) =1 o) + 1)+ L0 (D)

Emeion diverat n pomn adpdvelag tng paBoou w¢ TPog To KEVTPO MAlag tng, evw n
paBdog Ba otpagei wg mMpog To onpeio O, pe To Bewpnua Steiner Ba Bpoupe Tn pommn
adpAvelag tng wg mMPOG TO CNHEIo auTa.

2 2
M my M2 2kam? @

IP(O) = 12 + 2 3 p(0) = 3

H pomm adpaveiag tou owpatog (1) wg mpog to O Ba eivat:
I, =Mmr?=0,5Kgm* (3)

H pomm adpaveiag tou &uAou (I.) wg mpog to O ba eivar:

I

o =Mr=0,5Kgm*  (4)

Me avtikatdotaon otn oxéon (1) Bpiokoupe tnv OAIKNA pot adpdvelag TOU GUOTHHATOC

(1,,) owpa (m,) - EvAo - paBdog, wg mpog to O.

2 5
ooy = (§ +0,5+0,5)kgm* = 1, o = 3 kgm® (5)

B) Metda tnv Kpouon to cuctnpa Ba otpagei yupw amod 1o onueio 0. Agou dev utrdpxouv
TPIBEC N pnxavikn evépyela Olatnpeital. ZUVETWG, Bewpwvtag emimedo HPNOEVIKNG
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OUVAMIKNG EVEPYELAG AUTO TToU TEPVA amd To KATWTEPO onpeio Tng pdBdou, epappoloupe
TN OlaTtAPNoN NG UNXAVIKAG EVEPYELAG, ATO TN OTIYHN TOU OAOKANPWONKE n Kpouon

HEXPIC OTOU N pABdog oxnuatiost ywvia 6 =60° pe v KatakdpuEo:

2

%+I"k7w:(m+ml)gh+Mgh' (6)
. . cuvo
omou h'=r[1—( 5 )]=0,75m (7)

Kat

h=r-(1-ocuv0)=0,5m (8)

Avtikabiotwvtag otnv (6) 11§ (5), (7) kat (8) Bpiokoupe o = 2.3 @.
S

Y) To ocwpa X eAaxXiota mpLv TNV Kpouon eKTEAEL KUKAIKNA TpoxXtd aktivag r=1m, apa €xel
oTPOPOPUN WG TPog Tov afova O mou Bpioketal amd tn oxéon:

Lo, =Myuer =0,5v, (S1) (9)

Emeidn otn OWdpkela TG Kpouong TOU OwHatog HE To EUAO, oL OGUVAMELG TOU
avamtuooovtal HETalU TOUG ival EC0WTEPIKEG Kal OAEG ol AAAEG OUVAELG €XOUV POTIN
pNoév wg mpog To O, N OTPOWYOPH TOU CUCTAHATOG CcWHA-EUA0 - pdBdog diatnpeitat,
omdte amd tnv apxn SlaTHPNoNG TNG STPOPOPHNG EXOUHE:

L

oh(mpv) = Lo?»(usr(x) = Lcwp(nplv) = cLvoT(HeTd)

= 0,5v, =1, (0= 0,5v, =%0) (S (10)

Me avtikatdotaon otn oxéon (10) Bpiokoupe tnv TaxUtnTd TOU CWHATOG EAAXIOTA TIPLY
TNV Kpouon tou HE to EUAo.

20/3

0,5v, :gco: v, :%-Zﬁmlszoo :Tm/s

IR 0.5kg- (203 /sy Skgm?(243rad /s’
6) Q= 1UO _ okm — 3 _ 3 —
2 2 2 2

Q=%J—1OJ:>Q=7—:J
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€) '‘Eotw OTl T0 owpa X €xel TNV KATAAANAN taxutnta v, WOTE HETA TNV Kpouon To

oUCTNHA VA €XEL YWVIAKI TAXUTNTA @, IKAVI WOTE VA KAVEL AVAKUKAWON.

Ma va kavel avakukAwon 6a TpEmel va @Tacel oto YnAOTEPO ONUEIO HE YWVIAKA
taxutnta eAaxiota peyaAutepn amo to Undév. Oa Bewpnooups OTL N Ywviakn taxutnta
TOU OUOTAHATOG OTO WnAOTeEPo onpeio eivat pndév (av eivat akpBwg pndév Oa
LOOPPOTINCEL OTO CNKEI0 aUTO).

Emeidn n pnxavikn evépyela olatnpeital yia 1o cuotnpd, YPA@oupe tn dlatnpnon tng
HNXAVIKAG €VEPYEIAG METAEU TNG KATWTEPNG KAl TNG uywnAotepng BEong. OewpoUpe

eMmedo PNOEVIKAG OUVAUIKAG EVEPYELAG TNV KATWTEPN Bon:

Mg3r

E L:>U +K :>U +K A =—

ump.apy T S myte Teh Ter

Mgr “;Dl =(m+m,)g2r+

Me avtikatdotaon otnv mapandvw GXEon BPIOKOUPE TN YWVIAKN TaxUtnTa Tou MPETEL va

. . . . . . rad
EXEL N pABOOG APECWG PETA TNV KPOUOH, TTPOKUTTEL @ = /48 —.
S

Me avtikataotaon otn oxéon (7) Bpiokoupe TNV TaxUTntd TOU OWHATOG EAdXIoTa TPy
TNV Kpouon tou HE to EUAo.

0,51)1zgc\)l:l)l:%wMSm/S:Ul:Mm/s
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MpoBAnua 8.
(To mpoBAnua d66nke amod tov K. Mamadnuntpiou ABavdcto)

‘Eva owpa palag m=3Kg, €ivat akivnto o€ Agio opildvtio damedo, OMwe aivetal oto
oxnpa. AGyw €owTtePIKNG attiag to cwpa Slacmdtat o€ 6U0 Koppdta pe paeg m,, m,
avtioTtolxd, yla Tig Omoieg IoXUeL M, =2m, .

k me’ i

vooooooon @ A

Meta tn ddomacn to Koppdtt padag m, OUYKPOUETAl TAACTIKA HE TO owpd palag
m' =2Kg, To omoio €ival oTEPEWHEVO OTO £va AKpo 0avikou eAatnpiou otabepdg k, tou

omoiou To AANO AKpo eival akAOVNTA OTEPEWHEVO. To ONPIOUPYOUHEVO CUCCWHATWHA
EKTEAEL amAn appovikn TaAdvtwon Tavw o€ Asio oplldvTio emimedo Kat n taxutnta Tou

. ’ T
Ocviletal kKabBs —s.
HNOEviC 10

To koppdtt palag M, GUYKPOUETAl MAACTIKA ME TO akivnto owpa palag M =3Kkg, to
otoio KpépeTal amd vipa pnkoug £ =2m . AJEcwG PETA TNV Kpouon n OUvapn Tou doKEl
TO VAHA OTO CUCGCWHATWHA TwV palwv m, kat M eivat F=90 N ..

Na Bpebouv:

a) To PETPO TNG TAXUTNTAG TOU CUCCWHATWHATOG TwV palwv m, kat M apéowg petd
NV Kpouon.

B) To cuvnuitovo TNG HEYIOTNG YWVIAG EKTPOTNG TOU VAHATOG.
Y) Ot taxUTtnTteg TwVv Koppatwy e paleg m; kat M apeowg petd tn diaomaon.

0) H ouvdaptnon mou TePLYpA@el TWG METABAAAsTal n OUvapn €mava@opdc Tou
CUCCWHATWHATOG TwV padwv m, kat m’ oe oxeon He 1o Xpovo. Na Bswpnoete t=0 1n

OTLYHI) TNG KpoUong Kat BETIKN @opd tou afova Tpog Ta Seid. Aivetal g =10 m/s>.

Auon

Ta @aivopsva mou avagEéPovtal oTny EKPWVNon TEPLypapovTal oto akoAoubo oxiua.
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a) To ocucowpdtwpa pafag (M+m,), apéowg PETA TV Kpouon, apxiel va Kiveital
olaypdpovtag KUKAIKN Tpoxid aktivag R =/7.

H ouvictapévn twv OUVAPEwWY, TOU OPOUV OTO CUCCWHATWHA, Tdilel To POAO TNG
KEVIPOUOAOU SUvapng.

F-(M+m,)g :Wjoz\/[#(mi%)gw o

, m
Emiong m;+m,=m=2m,+m,=m=m, :?zlkg

Kat m, =2m, = 2kg

Me avtikatdaotaon otn oxéon (1) maipvoue:

=v=5m/s

b [90N — (3kg +1kg)-10m/s?*]-2m
3kg +1kg

B) Eqpappoloupe A.A.M.E yia 1o cucowpdtwpa, HETall twv BEcEwV APECwWS HETA TNV
Kpouon Kat otn MEylotn ektpomm. Emimedo pndevikng OUVAUIKNG EVEPYELAG AUTO TNG
apXIKNg B€onc.
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1
E ooy, = Eppeer. = O+§(M +m,)v* =(M+m,)-gh+0=
2 2
29 2-10m/s

ATt 10 0pBOYWVIO TPIYWVO EXOUHE:

{—h 2m-1,25m

oLV =
? V4 2m

= ouvvp =0,375

Y) Epappoloupe tv A.A.O. ywa tnv TAAOTIKA KpoUon Tou OwHatog padag m, He to
owpa palag M.

D D (M+m,)v
Proww = P = M0, =(M+my)u=v, :m—zj
2

3kg +1kg)-5m/s
v, = 3K 1&) N

v, =20m/s

2NV €Kpnén 0pouV ECWTEPLKEG OUVALELG, oTOTE LoxUeL n A.A.O.

Prow = Preea = 0=-m, + m,v, = 2m,v, =M,v, =

201:1)23012%: v, =10m/s

0) H duvapn emavagopdg divetat amd tn oxéon:
Frow = —K-X=F, =—K-Anp(ot+9,)  (2)

EMALV

Mpemel va umoAoyicoupe TG TipEG Twv K, A, o Kat @, .

Emedn t xpoviki oty t=0 10 owpa OEpxeTal amd tn O£on Lcoppomiag Tou He
apvnTIKA TaxutnTa n apxikn @daon Tng taAdviwong eivat m, dnAadn @, =m.

. . , a1
H taxutnta o€ pla taAdviwon pndeviletat kabs —, apa:

IZESjT:ES Ko 0)=E:>0)=10 rad/s
2 10 10 T

Ané tnv D=k=(m'+m,)- o’ Bpiokoupe TN otabepd Tou eAatnpiou

77



D =k = (2kg + 2kg) - (10 rad/s)* = D =k =400N /m

Eqpappoloupe tnv A.A.O. yla TV TAACTIKN KpoUon TOU CWHATOG Palag m, HeE TO cwHa

palac m'.
ﬁnpw = ﬁusxd = —Mmy, = _(m’ + ml)V! =V'= r/nlol
m’'+m,
v = 2kg-10m/s e
2kg + 2kg

AKpIBwG PETA TNV Kpouon TO cucowpdtwpa palag (Mm'+m,) OiEpxetal amd wm B¢on

toopportiag tou omote oxvel: V'=V,_ .

_V'_ 5m/s

= = A=0,5m.
o 10rad/s

ANG: V'=V, , =0- A=A

Me avtikatdotaon twv Tipwy Twv K, A, © kat ¢, otn oxéon (2) maipvoupe:

F_ =-400-0,5-nu(l0t+m) (S)= F._.. =200mu(L0t) (SI)

ETOLV

Huepounvia tpomomnoinong: 20/02/2012
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