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) 3.
OEMA B
Bl1l. Xootm emioyn P
To euPaddv dtatounc tov coAnva Bempeitar apeAntéo oce oxéon Ue
10 euPaddv g Paong tov doyxeiov. Emopévog umopovue va
epapuolovpe 10 OepeA®omn vOUO TNG VLOPOGTATIKNG OATO TNV
elev0epn emi@pdvela Tov Aadlov (onpeio A) péyxpt tn SLY®PLOTIKTY
emeaveia Aadtov — vepov (onueio B).
H
pB:pA+px'g'E:>pB:patm+0’4'pv'g'H(1)
patm A
()
Epapuolovpe v e&icoon Bernoulli katd ufkoc piog pevpuatikng
ypapung n onoia Eexivd and 1o onueio B kol katainyel oe onueio
mov Ppioketal oto péylsto Vyog mov Ba eTAcel To vEPO amd TN
Baon tov doyeiov (onueio I').
1 ) 1 ) (2)
DB+§-p-UB+pV-9-H=pr+§-p-or+pv'g-h:>
Pen +0,4-p,-9-H+0+p,-g-H=pg +0+p,-g-h=
pG-h=14-p~<G-H=|h=14-H
B2. Zowot emioyn y

Ta xvkAiikd mAaicia eival xotackevoaopéva and to 1010 HETAAAIKO
cvpua otabepng dratoung katl Bpickoviar otnv 1d1a Beppoxpacia.

L
Yuvenmg Ba €xovv ioeg aviiothdoelg R, =R, = p-g (1)

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHX MONAAAX ‘ XEAIAA: 2 ATIO 10



Rectangle


CE
E

OMOZIIONAIA EKITAIAEYTIKQN ®PONTIETQN EAAAAOX (O.E.®.E.) — EITANAAHIITIKA GEMATA

Amd ) ypovikn otiyun t=0 €wg ™ ypovikn otiyun t=t; n petaPoin
NG HOYVNTIKNG pONG amd tnv emi@dveio mov opilel kabe mAaicio
Oa eival ion pe:

AD =@, , —D,  =2-Bj-A —Bj-A =B-A, = AD =B, -1-a’(2)

Lapy

Kot

AD, =D, . —D, =4-B;-A,—B;-A,=3-B;-A, = AD,=3-B;-n-0*(3)

2,apy

Epappolovpe 1o vopo Neumann yia kéd0e niaicio

:Acplgq :Bo-n-a2(4)

0y

R, ! R,
Kol
AD, ) 3.B,.m-a’
q2 RZ qZ R2 ( )

Atap@vtog Katd péEAN tne oxéoels (9) kat (4) éxovpe OtL:

3.%.%
4, _ R,
g, %}Pﬁf - a,

Rl

B3. Zwotn emloyn B

Epapudlovpe tnv apyn dotipnong tng opuns yio tnv KpoHvon tov
000 CcEULPAOV 01 OTOIEG AMOTELOVV LOVOUEVO GVCTN .

—

n 2, 2
pTCpr = pusrd — M, -v, = \/p1 +pP, + 2p1 ‘P, -ocvve =
m 'US:M'Uf+M'U§+2-JA’([~01-UZ-GUV@:>

Vg = Vs +0; +2-V; -V, -6LVe (1)
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Epapudlovpe tnv apyn otatnpmong tng evéEPyelag amd TN OTLYUN
aKplfog mplv TNV Kpovomn UEYPL TN OTIYUN OUECHOG HETE TNV
Kpovon.

1 ;1 2 1 2 2 2 2
K. =K. :>§m1 ‘v, :Eml -V +§m2 ‘05 = vy =V; +V; (2)
TPV ™MV HET TNV
KpovGN Kpoveon

Yvykpivovtoag tig oxeoelg (1), (2) éxovpe ott:

y{+y§:)Jf/+y§/+2-ul-02-60V(p:>csuv<p:0(pi>800(p:90°

YUVETMG Ol oQaipeg HETA TNV KPOVOTN KIvoLVTAl o©€ KAOEeTEG
dtevbvvoelg.
H xwntikn evépyerta tng ogaipag X, katd tnv kpovon pelwdnke
Katd 75%. Zvvenmg Oa 1oyxvel OtL:

K =K —EK =K = 25

1,petd 1,mpv 100 L,mpv 1,uetd 100 I, mpv

1 11 L
7{'01221 7{‘03301=70(3)

AvtikaBiotoope tn oxéon (3) ot oxéon (2) kot Egovpe OtL:

B0, )

2
_[ Yo 2 2 3 _
Vo=|—| tu, =V, ==V, =V, =
2 4 2
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B . o
O1 dv0 oooaipec petd v kpovomn eKTEAODV €vOVYpapuUn OopaAn
kivnon oe «déBetec devOvvoelg. Eeappolovpe to mvbayodpero
Bedpnua yio va vroloyicovpe T HETAED TOVG AMTOCTOCT).
(3)(4)
d=\s+s2 =>d= o2 +02-t2 = [d=v,-t
OEMA T
I't. H xivnon tov ayoyov KA mpokaiel adénon tng pLayvntiknig pong

010 kAglotd kOkAopo KIAA. Xvven®g ota dxpa 1oL ayw®yov

eupavifetar emayoylkn Ttéomn Kol TO KOUKA®PO Odtappéetal amod
EMAYOYIKO peV QL.

Oppove pE TO VOUO NG EMAYOYNG M  omOALTN TIUNR  TNG

NAEKTPEYEPTIKNG OVVOUNG ATd EMAYWOYN GTO AKPA TOL aywyoL Ha
etvar fon ue:

oGl Eam T P | B - B BT B 1)
dt dt dt
S T t=0 K+) -t =3s —K(+) X
S B Vo FL F v FL
R, ® —> < b —> — v=0

A A(-) A-) X
Egapuolovue to vopo tov Ohm oto xretotd kokiopua KI'AA:
E ()

I, =—2% I, =2-v(S.1)[(2
Isn R1+R2:>|art U( )()

YOopeovae pe to kavova tov Lenz to emaymyikd pevpa mTov dtappEst
TOV ay®YO €xEl TETOLO QOPA MOTE VO AVTIIGTEKETAL GTO OiTLO 7OV
TPOKAAEL TNV avENom TNg payvntikng pong (xivnom tov aywyov).
Yvvendc n dvvaun Laplace mov ackeitar otov aymyo £xel tétola
Q@Opl OCTE VO OVTIGTEKETAL GTNV KivNoM TOV ay®YoV Kal UETPo 160
nE:

F =B-i_-/=|F =2-U(S. |.) (3)
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r2.

Epapudlovpe to Oepelidon vopo g unyavikng otn dtevbovven g
Kivnong tov ay®yol mplv TNV Katapynomn tg évvaung F:

. . . ®)
SE=m-o=F +F=m-a=F-F =m-a=|F=0,5+2-v(S.1.)[(4)

O ayoyég KA vad v emidpacn g dvvaung F exterel
eVOVYpAUUN OHOAG ETLTAYLVOUEVT KiVNoN KOt:

v=y,+a-t=>v=2+1(S.1)(5)
AvtikaBiotoope tn oxéon (5) ot oyxéon (4) katl €xovue OTL:

F=45+2-t(S.1.)

AvtikaBiotovpe ™) oxéon (5) otn oyxéon (2) katr Exovpe OTL:
i, =4+2-t(S.1)

Yyxedralovpe TN YPOQOLIKN TAPAOTOGT TNG EVTACNG TOV ETAYMYLKOV
pevuatog and ™ ypovikn otiyun t=1s éog tn otyun t=3s.

I (A)y

10

o 1 3 1)

To emayoyikd @eoptio mov di€pyetatl and pio SLATOUTN TOL AYM®YOV

KA t1coVtar pe to euPaddv mov mepikAeietar amd TN YpOEIKNY

TapaoTocn Kot Tov dEova ToV pOvVeOV. ZVVETHOG

~6+10
2

q, =F 2=[q, =16C
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I'3. H rtaybvtnta tov ayoyov KA peyiotomoieital tn ypovikh oTliyun
t,=3s, omov apyilel va emPpadvverat.

AvtikaOiotodpue ™ otiypn t;,=3s otn oyxéon (5) xatr €xovpe OTL:

m
v, =5—
S

O pvOudg petafoing tng opung tov aywyov KA o6tav n tayvintd

, v, m ,
TOV glvat U=?=2,5—, ooV TOl UE:
S

W _ypo g5 W gkem
dt dt S

4. Eopappolovpe tnv apyn dtatnpnong g evEPYELAG YO TOV AY®YO

KA amdé ™) otiypn katdpynong tng dvveuns F péyxputn otiypun g
AK1VNTOTOINGNG TOVL.

1
Uy, 0Py = Epnx,rsk + Qjoule = E ml')l2 = O + Qjoule = Qjoule y 6’ 25 J

OEMA A
Al.
T _
e T,
ot ; 1 r
— -
L w
’ k

= B 0¢om euokod
Fek I Afl HT,]KOUQ
................. eécn
Goppomiog
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To cVvotnua tov dvo pafdmv Kol To cONN £ 16oOpPOTOVV akivnTa.

opo X

SF, =0=|F, =w=5N|=k-Al, =m-g(1)=[A/, =0,1m

!

To eratipro eivar wavikd. Enopévog F, =F, =5N
2votnuo paBdav

St =0=T,-£+T, -%—Wp-ﬁ—ng-f=0:>

y

TV-GUV(p-£+TV-nM(p-§:Wp-£+ F -{=|T,=25N

1°¢ Nouoc Newton via 6Ao 10 cOGTNUO
SFc=0=F =T =[F, =15 N| xa

Fy=0=F =2w +wW-T, =|F, =45N

H dvvaun mov o6€xetar n papfdoc OA and tov Gova TEPLGTPOPNG

elvat tomn pe:
£1po F= R +F =|F=15-J10N

F
d1e00vvon scpezfy: £p0 =3

A2.

Y& pa toyoio B€on tov copatog X Ba toyvel OTL:

AT )
SFy =Fo +W= 3F, =W -k(Al, +y)=3F, = W —k-AT, —k-y=

_ k.
v ill}:AATpaD:k
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) 3.
Epapudlovpe tn dratnpnon tng evépyelac yio TNV TOALVT®OGN TOV
copatog X tn yxpovikn otiyun t = 0.
ET:K+UT:>%KA2=0+%K(A£+M1)Z:A=O,2m
H xvkAikn coyvotnta ® tng ToAAVI®OONS TOV GOUNTOS X eival iom
pe:
f rad
\/7 —10—
Tn ypovikny otiypun t=0 10 ocopo X Ppioketar otnv akpoaia
apvnTikn 0€on.
t=0,y=—A 3
y=Amp(otte) = —A=Amug,=o¢,=-rad
H e&iowon tng anopbkpovvong 1o copa X and t 8éon tcoppomiag
etvor:
3n
y=Anu(e-t+e,)=ly=02np 10-t+7 (S.1.)
A3. Eoappolovpe apyn dtatnpnong €vépyeloc yio tnv ToAdvIOon TOL

CORATOC KAl EYOVIE OTL:

E:K+UT:>K:E—%D-XZ: K =1-25-y?(Sl.),y €[-0,2m, 0,2m]

K@)

»

-0,2 0 0,2 y'(m)
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Ad4. T va moapopeiver to vipa teviopévo Ba npéner T, 20(2) 6tav 1o
copo Bpioketal 6tn 06om PEYLGTNG CLOTTEIP®GNG TOV AT piov.
To elatipro eivar davikd. Enopévog F, =F, .

Yt 0éom péyotng ovomeipowong tov ehatnpiov 10 pETPO NG
dvvaung tov gratnpiov givatl ico pe:

F,=k-(A-Af,)=F, =50A-5(S.1.)(3)

['a to cVvotqua tov 6vo paPfdowv otn Béon péyiotng cvoneipoong
ToV gAlatnpiov Ba 1oyveL OTL:

ST(a) :5:>TX-€+Ty-§—WP-—+ F, - (=0=

Tv-covcp-erTv-nu(p-%:W -g—Fﬂ-K:

p

08T 215- 50A +5-3|T, =%(5 1)|(4)
AvtikaBietovpe ) oxéon (4) otn oxéon (2) Kot €OVUE OTL:
1 S 200K o

O1 arwovToeEIC EIval EVOEIKTIKEG.

KalOs cemictnuovikd texunpiouévy axavInon Eival amx0dEKTH.
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