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O 6°¢ deopog avtictoryel oe N=5 dpa:

L=(2 5+1)/1_11/1
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B)Xwom) emhoyn i.

To mAdtog TaAdvioong evog onueiov 6to oTdoipo kKoo Bpioketon and ™ oxéon (N
e&lomon vdpyel 6To TVTOAOY10):
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A" = |2A0vv T

r 2 v (o0 T /N
0. T0 TAATOG TaAGvTmong Tov onuelov I' (x, = ” ) woyveL OTL:
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A = 240wy /16 =

y 77T|
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Onodte 10 axpaio onueio ™mg TaAdvtoong tov onueiov I' Ba anéyovv

, A
koth d = 2= = A,.
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B2.
Yoot enoyn i.
. o Ot diokot A kot B Eexwvovv and mv npepio
2 Kot KoAfovion  yopic  vo  olcOaivovv
dvbovtag v 10 opldévtio  amdoTOON
unkoug L. Ot diokor &ektehodV  OUOAG

emrayvvopevn  kivmon e emtayOVeEL

B ’ ’ - - ,
@ . KEVIPOV MALOS demAKOlL demB ovtictoryo. O
:%’ dlokog mov Ba dwvdcel ypnyopdtepa TNV
amoctact L etvor o diokog pe v peyaAvTepn

oo TIC TOPOUTAVE® EMTOYVVOELS.

, 1 m
['o 10 dioko A: Ax = 5 OemA t2=> aema=4 .
S

H yovia tepiotpoeng tov dickov B givan ion pe: O = 3-2m = 6mrad.

Kabwg o diokog B xvliétor ympic vo oAcBaiver, amd v oyxéon dem = oy R
ocvumepaivovle TG €KTEAEL OLOAL EMTOYLVOLEVT GTPOPIKN KIvnoTm WE YOVIOKN
emutdvuvon HeETpov oy . Emopévac :
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rad
QB——ath = oyB= 37t—.

1m m
OemB= 04BR =31 =—=3
TS S

L Ax—_(lcmt:t 2L

acm

KoOd¢ oemB < dema, 0 diokog A 0a dwavicel Ty andstaon L ypnyopotepa amd tov
oioko B.

B3.
Yoot emhoyii.

Tn ypovin otyun #1 = 0 mov KAeivovpe o O10KOTT GTO TNVIO AVOTTOGGETAL TAOT)

and ovtemaywyn (UE TOAKOTNTA OT®G R1

QOIVETOL GTO OUTAOVO GYNUO) KOL GTUYHLOH0L £ b
0 KAGOOG TOL mMViov dgv dlappéeTor amd AL MW
PEVUO, WE OMOTEAECHO OLO TO PEVLUA TNG Ra
TYNG 0T0 KUKA®UO, VoL TEPVAEL (GTIY L) ! AAAA
povo amd tov oviotdmm Rz, Amd tov 20
kavova Kirchhoff otov Bpoyo pe mv mnyn |
E 1o mmvio kot tov avtiotdtn R1 €yovpe: A I I
5 E

-|Eavt] =0 = |[Eavt| =F
. di _E_A
Onote L |E|(1) | = A (1)

Aol &yovv amokatactafel o1 oTadepEg THES TOV PEVUATOV GTO KOKAMLO Ot
avtiotdoels Ri, Rz givan ocvvoedepéveg mapdainia pe tdon E ota dkpo tove. Apa

E_3.0)30(x)

, r , E E E
dwppéovton omd pevpoto ], =— =1, = —xo I, =—.
R, 2R R
Otov avolyovpe to Olokdémn ™V - L s Ri
YPOVIKN] OTyUn £ 10 mNvio avtopd oTnv N ‘V\N\f
peioon ™G €vtacng Tov PEVUOTOS TOV TO —

owppéel kar dmuovpyeiton Eovt, pe myv
ToAKOTTOL TOL duAavoy oyfuatoc. ‘Etot
and 20 kovova Kirchhoff éyovpe:

_lEaurl +1; - (R + R,)=0
di
S|E,. | =1,- (R, +R,) = |dt|( =L 3R=L [~ = R= [ =
3E_
> B(2)

E
, , . s A_ T _2
Awnpovtog t1g oyéoelg (1) ko (2) katd PEAN ExovE: B 3_7 =3
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OEMA I
I'l. And ™V Ogpehmon e&icmwon ™G KOUATIKNG EXOVE OTL
C=X1f=>f= %: 5-1014Hz.

a)i. ['io v évtaon g aktvofoiiog oty empaveln 1oyVeL:

1= =YY _ 33.10-3W/m?

T atA . Ata
ii. [Topampovpe 6T f = f, , emiong 1o £pyo e€oymyng etvon ¢ = h - f,
2oppova e ™ eotoniektpikn e&icmon tov Einstein:

Ky =hf —¢ =hfy — hf;, =0,
eMOPEVOGS Ta NAEKTPOVIO. EEEPYOVTOL OPLOKA 0TTO TNV KAO000.

B)Epappolovpe Bedpnuo LETAPOANG TNG KIVINTIKNG EVEPYELNS KOTE TNV LETOKIVIION
TOV EKTEUTOUEVOV MAEKTPOVIOV peTahd KaBddov kon avodov. Ta eEepydueva
NAEKTPOVIOL EMLTOYVVOVTOL OO SLOPOPE SVVAUIKOV V 0TOTE:

K—Ky=eV=>K—-0=eV
1 2eV

K= -—muv>=>v=
2 ¢ m

e
Ev16g 1o poyvntikod mediov 10 NAEKTPOVIO d10ypAPEL KUKAIKY] TPOYIHL OKTIVOG:

2mv -
R="¢= [Z==2-10%m.
Be B“e

I2.

a)A@ov 1 pafdog KA xwveiton pe otobepn taydvmmro,n enayoywn HEA ota dkpa g
etvon otafepn kot 16YVEL OTL Eer = Boel =1:3-1 V=3 V.

Tn ypovikn otiyun £ 1 paPoog £xel LETATOMOTEL KOTA X = Vo't.

H cvvolikn avtictoon tov 000 paydv TOte givor:

Rp=R*2x=R*2vot= 1t (S.I.)

Mo mv avtictacn g Bepuikng cvokevng woyvet: Ry = Vi / Pk =222 =2 Q.
OmdTE ™ YPOVIKY GTIYUN ¢ M OAIKN OVTIGTOCT) TOL KUKAGDLATOS givat:
RoA=Rp+Rz=1t+2, (S.I1).

Amo tov vopo tov Ohm yio khelotd KOKA® O Exovpe OTL
I=FEx/Roi=i=3/(@+2),(SI).

["a kavovikn Agttovpyio ™G cvokeLNG amotteiton pevpo Ik = Px/Vk=2/2 =1 A.
Oétovpe i(t)=1A=>3/(ti+2)=1= tn=1s.
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B) Amo ™ xpovikn otiyun 1 = 1 s Kot 6T GUVEYELDL 1) GUVOAIKT] OVTIGTOGT] TOV
KUKAGpotog efvor otafepy ROA=Rp+Rx=1Q +2 Q=3 Q, ko1 10 KOKAONLO
dappéetar amd pevpo. otafepng éviaong /=1 A, mov givor Kot T0 PEVLLOL KOVOVIKNG
Aertovpyiag ™G OEpIKNG GLGKELNC.

H 6eppomra Joule mov ekAveton 6to KOKA® A Yo xpovikd ddomua Af =1 s apésmg
UETA TN YPOVIKN GTIYUN| t1, OlveTOL OO TN GYECT:
O=PRoMAt=Q=123-1]=3J.

OEMA A

Al. A6 v 1coppomia Tov
COUOTOG X1 EXOVUE OTL

XF1=0= Fea= mi-g=5N.

Xmv pafdo AT ackodvtor ot

5 =Ml

WUV

"-".u" fh
FLTLELY,

LA

dvvapels omd v apbpwon Fa,
10 Bépog ™g W, N Téomn Tov

.I |.I III 'II

=
fE e T EOM.
| [ml

- Al =4

ghatnpiov F'e. iy R

%
W 1

rll rll_;l :’

<Hlh

VIHLOTOg T, kot n dvvaun Tov 5
GLL(1)

Ioyoer 6t Fed, = — F'edy,

Ty = Tnpo ko 7x = T'cove .

I mv otpoein wopponio g papdov A" éxovpe Ot

2ta) =0 = mat 1yt Tixt Tt = 0> 0+ Ty% +0- wg -F'g1-L=0
=T nuo % —w% -F'91=0 = T=060N.

K(J)

A2. (i) H evépysia ToAavTmONG TOL GLGTALATOG TOV dVO

coudtov (X1- Xp) tvar :

ET=%DA2 =1 =§50A2 =A=02m.

(il) Amo v apxn Statpnong NG EVEPYELAG TNV
QTIAT) AP LOVLIKI] TOAGVTWOT) EXOVLE OTL: 0.2 0.2

y(m)

E=K+U=K=FEr- U$K=ET-§Dy2 = K=1-25y* (SI),-02m < y <02 m.
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A3. Zmv 6éom 1oppomiag ™S TOAAVTIMGONS TOV GLGCM LLOTM LOTOG 1) TOYVTITO, TOV

LEYIOTOTTOEITON KOTAL LETPO.

[oyvel 6Tl ET = %(m1 + My) *(Umax)® = Vmax = V2 mps.

H oppun 100 6votipatog (X1 - X2) éxst pETpo p = (m1 + m2) vmax = p = V2 kgmss.

H afepordmro Ap ivon 0,11% e mapamdve Tyuig, dniadn 1,1v2 1073 kgms.

2opeova pe mv apyn s afefordmrog woyvet Ap-Ay > % .

h
2w Ap

H afepodmta ot 0€on Oa etvor 10 AtydteEpPO Ay(min) =

=7-1032m.

OnoTE 68 HOKPOGKOTIKA COUATO 0L GUVETELES TNG aPyMS NS afefardotnTog givar

opeANTEES.

A4. T v B€om 160ppomiog Tov GOUATOC X1 WGYVEL OTL
Feaa=k Al 1= mi-g= Al1=0,1 m.

Ehaypnota  Eldpota
TPy TNV UETH TNV
KOG KpOmeT)

[ ]
|u| |ul Iul | -\.II | -\.II ¥
[N N
NIRININL]
W
[ |
"-"u' 1} |L.| |L.| ¥

QDM Lo = ;_qzi
OL(1) - - ml]‘. _______ i_}‘_f_____:ﬁ__ﬁi____

[o mv Béon 1ooppomiag Tov cvooouATOpATOg( X1- X2 ) 1YvEL OTL

Fo=kAl=mi+m2) g=A=02m.

AoV Yo 10 mhdtog A g Toddvtoong Exovpe 0t A =Af = 0,2 m tote 100l OTL

y< Af =0,2 m pe omotéAeGLO TO EAATPLO VO U1V CUGTIEPAOVETOL KATA TNV O1dpKELDL

™G TOAGVTOONG. ANAGOY] TO AVAOTEPO SNUELD TS TOAAVTOONG PpiokeTal ot Oéom

(PLOIKOV PKOVS TOV EAaTnpiov.

AS. Tyv otrypn| ™g Kpovomng TO GUGCOUATO L EXEL OTOLAKPVVOT amd T 0Eon

wwoppomiog ov y =AL-Al = 0,1 m.
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[ va vroloyicovpe T0 HETPO TNG TOYVTNTAS TOL GLCCMUATOUATOC(X1- X2) OUECWHG
LETA TV KPOVGT €QOPUOLOVUE TV apYn SOTNPNONG TG EVEPYEWG GTNV OTAT APLOVIKT

TOAGVTOGT TOL TPOLYLOTOTOLEL.

Er= K+ U=K=Er-U=K=1-252=K=1-25(0,1)2=0,75J.

1 3
KmKZE(szr m2) v = vKZ\/; m/s.

Epoppolovpe mv apyn owripnong mg opung (A.A.O) yuo 10 GUYKPOVOUEVO GUGTILLOL

TOV 0V0 cOUATOV (Z1- X2), EAAYIOTA TPV KoL EAAYIGTO LETA TV KPOVGT TOVG.

Pormpw) = Poruera) = m202 = (mi+m2) ve= v2 = 20e=+/6 m/s.

Mo mv kvmTiky evEPYELR TOL GMOUOTOG X2 EAGYIOTO TPV TV KPOHON 1oYvEL OTL

1 . , , . 1
K> = S m2 (02)? Kou Y10 TV EVEPYELD TAAAVTOGNG TOV 16)0EL OTL E2 = Kimax = S m2 (Umax)?.

Ondte Er/ Ky = 5 m2 (umar)? / m2 (02> = marfo2) = 1/3,
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