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Bl. Xwoti amdvtnon eivad n (ii)

Emei18h n KpoUon cival eAaoTIKA 10xUEl N apxh d1aTAPNONG TNG KIVNTIKAG evépyelag yid

TO oUaThua Twy dUo cwudTwy dnAadn: v,
m
1 1,1 -3 'Y«B@/
ouoT _ |y oUoT 2 - 2 2 - N
= — —MmU° = —mu; +=mu;, — ;
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META

ATé Tnv d1aTAPNON TNG OPHAG TOU CUGTAKATOG KATA ThV KpoUah, €XOULE:

TOUOT — 2 0UoT - 2=
papx - pTEA - pl_ p1+p2

ATt6 TV TIp6oOean Twy 1aVUOPATWY Py KAl P, TIAipVOULE:

Pl =p”+pS +2 Py p.OUve >
m2u? = M2 + m?Ué +2 mu, mu,ouve —

V2 = U2+ U2 +2 Uy, uouvg —8 5 2 yu,ouve= 0 (2)

Emei1dh n kpolon dev cival KevTpikA, gival U1 2 O kai U2 # O, omdTe améd Thv oxéon (2)

TPoKUTITEL: ouvp =0 — @ = %r‘ad = 900
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B2. (A) Zwoti amdvinon eivau n (y)

Orav n pdapdoc¢ apxilel va Kiveital, geTaPpdAAeTal n HayvnTIKA pon Héoa amod Thv €TIQPAVEId
Tou opilel e Thv Kivnon Tng (epdoov aufdvetar To euPpaddv empdaveiag), oméTe oUPPWvA
e To vopo Tou Faraday, otov aywyé ©a avamtuxBei HEA amé emaywyn n omoia umoAoyi-
Cetar we €€n¢:

d® ® -

Esn: u —>ESTT= M_) EETl'z B(STsA_sapx)_)Ecnz BdsS ds = ¢ dx N
dt dt dt dt
Brdx v-%

Eenz o X “"dt yE =By

dt

Eme1dA To KUKAwa cival KAe1oTd diappécTal amd ema-
YWYIKO peUpa n évraon Tou omoiov givar: | -gx-"
_ B _ But
ETT — F - T h
Apa n pdpdog Oa déxeTar dUvapn Laplace n omoia aUu-
pwva pe Tov Kavova Tou Lenz mpémel va £xel popd avTiOeTn
amoé Thv popd TnG Kivnong.

ApXIKd 0 aywydc¢ Kavel emITaxuvopevn Kivhon. H TaxUuTtntd Tou audveTai, ooTE au-
Eavetar n HEA amé emaywyh, mou epgaviletar ota dkpa Tou (Eem = B u L), n évraon Tou

eTaywyikoU pevpatog Tmou diappéel To KUKAWHA (Ler = EE—”) dpa kai 1o HETPo ThG dUvaung
oA

Laplace mou aokeitar atov aywyo (FL = B Iex L). Oco n FL eival pikpoTepn amé To pdpog, o
aywyog KAvel eTITAXUVOHEVN Kivnon Pe EMITAXUVON TTOU cuvexWw¢ HeiwveTtal. Kamoia aTiyun

n dUvapn Laplace viverar avtiBetn amé 1o Pdpog (ZF = 0). ToTe emeidn a = %F = 0oTn

OUVEXEID 0 aywyog KAvel euBUypappn odaAn Kivhon pe TaxUTNTA U = Uep TO HETPO TNG OTTOIAG
umoAoyileTar wg €€ng:

2 2
ZF:O—>mg—F:O—>mg:BIsnf—>mg:B¥{_)m9: Btépl R

mgR
B2 P -

B2. (B) Zwotij andvtnon eivau n (B)

gmR = B2 g €2 - uop =
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Me To PaAAIGTIKO YaAPAVOUETPO HTTOPOUHE Va HETPATOUKE TO OUVOAIKO (aAyePpPIKA TIHRA)
NAEKTPIKO POPTIO TTOU HETATOTIOTNKE ATO Hid S1ATOUA TOU KUKAWWATOG, TO 0Toio oUHpwva
pe 1o vogo Neumann civai:

|A¢| B(Srs/\—sapx): B AS AS:Ih‘, |q8n|_% h = |q£1r|R

|q£11|:T - = |qsn|: R R R - B I °

B3. Zwoth amdvinon eivaw n (iii).

‘Eotw X nh amdéoTtaon Tou KUPou, amd To onpeio I, TR XPOVIKA oTIyUA T1 TTou h pdPpdog
avaTpETeTal.

AT6 Tnv 100ppoTIia ToU KUPoOU Ttaipvoupe OTI:

2F=0->N=mg —m=2" , N'=2Mg

omou N' n Uvaun mou déxeTal o KUPog amoé Tn
papdo.

AMA N = N emeidn éxouv oxéon dpdong - avtidpaong, ométe N = 2Mg n dUvaun Tou
0éxeTal n papdo¢ amoé Tov KUpo.
H papdoc 10oppoTei, dpa:

ZT(r):O—>-Nx+Mg%—NB%:O—>N35=M9%—Nx—>"‘=2”‘9

Ne = Mg % - ZMQZTX.

Tn xpovikA oTIyun TTou n pdpdoc avaTpémeral.
_ 1 2X _ 2X _ 1 4x _ 1 _
Ne=0->Mg = -2Mg=2 =0->2Mg=2 =Mg = > 22 = = 5 x =
B g > g L 9 L g > L > X

oo~

O kUpoc¢ kavel EOK kai oTh didpKeia Tou XpovikoU diaoThpartog t1 yetaromileTal kard:

Ax:&+£:£—>uhzi—)'ﬁ: 5L

4 8 8 8 8u
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Oéua I’

1. Eeappoloupe Thv e€iowan Bernoulli petall Tou onpeiou (1) Tng empdveiag Tou vepol
IOV £pXETAI o€ £TTAPR e To EuPoAo Kail Tou ohpeiou (2) ekpoAC Tou vepoU akpipuwg E€w amod
To 0TOMIO Tou owAnRva. Ta onpeia (1) kai (2) avAkouv oThv id1d peUPATIKA YPAUUA Kal ETTIAE-

youpe w¢ emimedo pNOEVIKAG PAPUTIKAC OUVAMIKAG eVEp-
velag To emimedo mou PpiokeTal To ohpeio (2).

1 1
p1+ gvaF +pygh=pz+ Epvuzz -

Fy) 1
(ﬂaTm +Zj + Epvul2 + pv gh pa*rm vaZ

_+lpu
A 2 v¥l

mgh' m%

‘F

=
PEVHATIKA

YPauppR &

=y

£€uBoho

vEPO

agpag

~=—TTIDUKAG

@2 4 Ve

T

OTOMIO
owAnva

Emei18h To eppaddv ThE mipAvelag Tou vepoU TTou EpXETAl 0 eTTAPR He To EUPoAo cival
oAU peyaAUTEPO atd To aAvTioToixXo eUPadov Tou oToliou Tou owAnva Bewpolpe TTpooeyyi-

OTIKA 0TI U1 = O, Om’rre‘

E+lpu1 pgh- pu2 EEULLEN E+p gh- pu2—>u
A 2 v v v A v v 2 =
Uz = 2F +2gh —>U2:\/¢

Ap, 9 40 10° 10°

Apd To PETPO TG TaxUTNTA EKPOAC Eival Uex = B m/s.

2. Ovopaloupe A2 To eppadov Tou OToHIOU TOU CWARVA KAl oVo-
paloupe (3) éva umoBeTIKO onueio oToO O0TOI0 0 TMIdAKAC ATTOKTA | Mideakas
eMPpadov emgdveiag TeTpanAdaio amd 1o epupadov Tou oTopiou Tou
owAAva (A3 = 4Az2). Epapuéloupe Tnv eiowon Tng ouvéxelag yia | |
Ta onyeia (2) kai (3) Tng id1ag peUPATIKAC YPAUHAG:

TT2 = TT3 > A2 Usx = A3 U3 > U3 = iUsK —> U3 = 4A;2 U, — U3 = %st—)

us = 1,25 m/s.

F ——+2gh—

v

+2 10> u2=/25m/s > vz =

5 m/s.

Epappéloupe tTnv e€iowon Bernoulli petal Twy onpeiwv (2) kai (3) Tou midaka:

1
—pU; = pvus *PvgY > Pun*t

P2+2

p3 +

2 2

:%muszwv gy —> U =Ui+2g9y >y = UZZ—U3

1 .
_ﬂvu
27ve g

_)
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e 5 25(1-1j 515

= = _16 ':—5 '=1172
Y "%0 20 4 YTy sliem

3. Ovopaloupe (4) To onpcio Tou midaka To oToio PpiokeTal oTto péyiato UYog. Epappué-
Coupe Tnv e€iowon Bernoulli petall Twv onpciwv (2) kai (4): @ =D

u, =0

1 1
p2 + Epvuzz = pa+ gvai tpvgy 24—

1 1
Em*g%ug =}1mm+9v9y—> Eﬁvug = g9y~ U22 =29y —>

5m—>y = 1,25 m.

2
-2 - -
Y 24777 20

4. H mapoxn amé 1o oTOHIO TOU OWARva eivat:
Tz = As Uk > Tz = 0,1 10‘4 b->Tz=5 103 m3/S.

H pala Tou vepoU Trou éxel eKToEeuBei amd To aTOHIO HEXP! Th XPOVIKA OTIYHA t1 ivar:

3
Am_p AV TT: > Am=p TT: At > Am=510"" 103K—% 0,25 —
At 1, s m
Am = 1072 Kg.

Oéua A

Al. T xedidloupe Ti¢ duvdpeic oTo owpa palac m kai oto oTeped Z. Emeidn 1o oTeped =
I00ppoTiei Ba TIPETEI N oUVIOTAUEVN TWV POTIWY TToU dEXETAI WG TIpoC To KévTpo Tou K va
givar pndév.

O1 poveg duvapeig mou dnpioupyolv poTth €ivail h
TAon ToU VAHATOG 'I:N Kdl n oTaTtikh TpIPn '1:5, ETTOWE-

VWG YId vd PNV TTEPIOTPEPETAI TO OTEPED, N OTATIKA
TpIPn Ba mpémel va dnpioupyei avtiOeTn pomh amo Tn
POTIA TNC TAONG TOU VAUATOG.

Ma va ouppei auté Ba Tpémel h oTATIKA TPIPAH va
gival TapdAAnAn oto kekAipévo emimedo Kal va €xel
Popd TPOG TA TAVW OTIWG £XEl oxedIAOTEI aXAKA.

To oTeped Z TIPIV KOTTET TO VAKA I00PPOTIEI. 2ZUVETIWG £XOUHE:

ZT'(K):G—>TNr‘-TsR:O—>TNr'—T5R:o_>TN%:TSR_>TN 2T, (1)
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YF =0 - Tn+Ts-Mgnuo =0 —2 2T, + T, = Mg nu® —» 3T, =30 -
Ts = 10 N.

A2. MeTd Thv KOTIA Tou VAPATOC To owpa palac m eKTeAEi attAh dppoviKA TaAdvTwon. ZXe-
dialoupe To gAaThAplo aTnv Béan @uaikoU Tou pAkoug (©.8.M), otnhv Béon 6Tou To owya
palac m 1ocoppoTei Tpiv KoTrei To vApa (©.I1.1) kai othv Béon émou To owpa palac m 1oop-
poTrei eAeUBepa peTd TNV KOTh Tou vApaTog (0.I.2 h ©.I.T)

0.I.(1): *F,=0 -

Fea-mgnud -T, =0 — =T

k A1 -mgnue-Tn=0->
Ay = MINUE+Ty 2)
k
©.I.(2): 3F, =0 — F'xa- mg nud —

k A2 - mg nud = 0 - AL, = mg:ue 3)

Tnv xpovikh oTiyuh T = O mou kopeTal To VAPA To owpa pdlac m Eekivder amd Tnv
akivnaoia (akpaia B£on The TaAdvTwong). Apa 1oxUel:

A= M- M= %m% O W S 2:5 LA=02m.

To owpa pdlac m ekteAei AAT pe D = k = mw? > w = \/%: 10 rad/s.

Tnv xpovikh aTiyyh t =0, x = +A — Angpo = A > ndeo =1 — @o = g rad.

Apa n efiowaon Tng amopdkpuvong Tou TahavtwTh eivai: X = 0,2 nu| 10t + n (S1).
2

H dUvapn mou déxeTal amd To eAathpio Oa civai:

2F=-kx—>mgnuO +Fea=-kx > Faa=-mgnu - kx —
Fer = -mgnuo-k Anu[whgj —Fa = -5-20 nu(10f+gj (S1)

A3. To onpcio A, ou améxel améotaon 2R amd To kekAipévo emittedo, undevilel Tnv Taxu-
TNTA TOU YId TPWTH @Oopd TNV OTIYUA T1 TToU di1€pXETAI ATTO TO KATWTEPO ONHEIO TG KUKAIKAG
ToU TpoxIdc. To oTeped AUTAV TNV XPOVIKA OTIVUA £xel oTpagei katd ywvia AB = T rad.

, . , , , U
H ywviakh Tou TaxuTnTa ekeivh Thv oTiyuA Ba civar: ws = EK — ws = 10 rad/s.
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Ao Tig e€10WoeIg Kivhong €Xoups: ws = ay t1 — 11 = % (4).
Y
2

1wl w? 50
~ay—= > q,-= a, =— rad/s?.
> Qv p: 4 =opg > W _ra /s

_ 1
)

AB

dy 1'12 —)(4) Ae =

A4. H xpovikh oTiyun t1 Oa civai: 1 = % -1 :gs,

\

x1=0,2 nu(lOT+gji>x1 =0,2 nu(ZTHgJ —>x1=0,2m = +A.

(3) = A2 = '“9:”6 - 0,05 m

2 UveTTWG, n dUvapn Tou déxeTal amd To eAaThAplo Oa €xel HETPO:
Fer = k(Af2 + A) = Fea = 100(0,05 + 0,2) > Fea = 25 N.

A5. Até apxh SiathApnong ThG evépyeldg ThG TAAGVTWONG EXOULE:
K =3V 1 2 1 2 1 1" popa
K+UzEpn ——>4U =Eoxn > 4§kx =§kA —>x:t§A¢>x = 0,1 m.

Tnv TpwTNn @opd 1o owpa é€xel X > 0 kai v < 0. Zuvenwg:

x=0,2 nu(long)%m =0,2 nu(lO‘H%)e nu(thEJ:%e

2
(10T+gj=nug — 10t + gZZKTH-%nLO)T:?’lOS.
Apaw=ayt= (%%jr‘ad/s - w=grad/s

2ehida7 ano 7



