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OEMA A

Al. 9

A2, vy

A3. «a

Ad. B

AS.  o.Xooto, P. AdBoc,  y. AdBog,

OEMA B

Bl. Xwot emioyn (o)
Ot dvvauelg mov déxeton 1 pafdog Ko
gxouv pomy ®¢ mpog Tov dGéova
TEPLOTPOONG  amewoviloviar  ©TO
TOPOKAT® GYTLLOL.

=> Bdpog ¢ pafidov w

= Bépog g onpetong palog wy
Epoapudlovpe vy ™ pafdo 1o
Oewpnua Steiner g mpog Tov dEova

TEPLOTPOPIG KO EYOVUE OTL:
2

4
lo = len +M-(5) =

I ! M€2+1M€2 I 1M€2
= — — = — —
° 12 4 °73

H pom adpavelog t0v ocvVOETOL
OTEPEOD GMOUATOG OC TPOS Tov déova
TEPIGTPOPNG TOL Elvan iom pe:

0. 2MoTO,

€. 2MO0TO.

(m)
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YroAoyilovpe Tig KAOETEG OMOGTAGELS TPTYMVOUETPIKA.

Xq £

ol = 7 =X = E-avve (1)
2
X2

ovvl = 7 = x, =4{-0vvl (2)

Epapudlovpe 1o Ogpehddn Nopo Ztpoewkng Kivnong g mpog tov a&ova
TEPLOTPOPNG, BepdVTOG G OETIKN POPA TN POPE TEPIGTPOPTG.
(1,(2)
ZTO zlol'aywv S W X+ WX, :IoA'ayoov:>

?
M-g-z-avv9+m-g-€-avv9:Io,l-aywv:

? M 5M¢? 5¢
M-g-z-avv9+?-g-€-avv9:T-aywv:g-avvezz-aywvﬁ
6-g-o0vv0
awa: 5.£

B2. Xwotn emioyn (P)
Otav ta dkpa g yopomg eivar akAdVNTA oTEPEOUEVA TOTE TO MNKOG TNG YOPONG
dtveton amd ™ oyéon:

L—N/ll(:nl _ 2L 1

Otav 10 é&va dkpo g Yopdng eival aKAOVITO CTEPEMUEVO TOTE TO UNKOG TG YOPONG
dtveton amd ™ oyéon:

A, AL
4 2N —1
Epapudlovpe 1o Oepewdn Nopo g Kopatikig oe k40e nepintmon).

L =

2
+(N—1)72=>4L=,12+2N,12—2,12(:mz: (2)

Us
U5:/11'f1‘:)f1:Z(3)

Us
v5:/12'f2<:>f2:Z(4')
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Awupovpe kata pé 116 e&omoerg (3), (4)

vs 4L
fi_i_h®0f 55 f1_ 2N

2 R R f2 2N-1
2

B3. Xwot emioyn (o)

Auéowg mpw tnv AUEOowG HETA TNV

Kpouon Kpouon

- ﬁ )
pO"UO'T,Tl'pLV OUOT,UETA

_

N
|
(@)
A
' l

Apyn Awetpnong Opung (4.4.0.)

. _ = —_ 2 12
Povormprv = Povor,uetd = Povor,mpv = ‘/pl +pS =

my vy =/ (my - V))% + (my - v,)% = (my - v1)? = (my - v7)% + (M, - v5)? (1)

Ye KG0e eAAOTIKN KPOLGN 1 KIVINTIKY] EVEPYELD TOL GLGTIUATOS TOV OLO COUATOV

TOPOpEVEL oTOOEPT).

Apm Avutnpnonc Evépyawac (4.4.E.)
1

KTL’pLV _ Kusréc

1 1
_ ] ! 2 \2 2
oUoT ovot = Kl - Kl + KZ =mvy = _ml(vl) + _mZ(UZ) =

2 2
mvi = my(v))? + m,(vy)?

[MoAhamhactalovpe Ko To 600 PEAN TG TEAEVTAIOG EEICMONG He ™My

(my - v1)? = (my - v1)? + my - m,(v3)?* (2)

2

Aparpovpe katd pérn tig eomwoerg (1), (2)

(m, - U1)2 - (my - U1)2 = (m, - Ui)z + (m, - Ué)z - (my - UDZ —mq- mz(vé)z =

0=(m,- -vy)%—my -my[,)? © mi(wvy)? =my -my(vy)? =>my =m,
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B4. Lot emhoyn (Y)

Av 10 ®Opa dradidetan Oradideton wpog T 0efld 10TE o€ Ypovikd didotnua AtOa
uetamotel Tpog ta de1d katd Ax, OT®G POIVETOL GTO GYT|LLOL.

Atomo g Tpog Ta onueia A ko B tov eAactikoD pEcov.

Av 10 KOpa dradideTon dradidetan mPog T aploTePd TOTE GE YPOVIKO dtdotnua At Ha
LLETOMIOTEL TPOG TAL APLOTEPA KATA AX, OTWG POIVETOL GTO GYT]LLOL.

2VVETT(MG TO GTIYUIOTLTTO OVTIGTOLYEL GE GTAGIHO KOO
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OEMA I

It. Kokhopo A

Apy1Kd 0 TUKVOTHG Elval TANPOC POPTIGUEVOS KL ETOUEVWMG AEITOVPYEL GTO KOKAMUAL
®G avoryTOC SOKOTTNC. Apa TO KOKA®UA O OPPEETAL OO NAEKTPIKO PELHOL KO
KOTO TPOEKTAGT] OTA AKPOL TV AVTICTAGEMV OEV OVOTTOCGETOL TAGT).

Koxioua A
84 0,
N e

€

Epappolovrog to 22 kavova tov kirchhof f coumepaivovpe 01t 1 TG61 0T0 AKPOL TOV
TLUKVOTN 1oovtan pe v H. E. A. g mnyne.

Vinax.a = € = 20Volt

Y7oAoylopog apytkov (HEYIGTOL) @OPTIOV TOL TVKVAOTH OO TOV OPIGUO TG
YOPNTIKOTNTAG.
Q4 =C Viaxa=Q,=(10"°-20)C=>Q,=2-10"°C
YTOAOYIGHOG YOVIOKNC GUYVOTNTOG TOAAVTOGCTG
1 1 r

ad
W=—>w= = w = 10%*rad/s
VvLC 10‘2-10‘6( N ) /

Kvkiopo B

Apyikd to mvio dtappéetar omd otabepd NAEKTPIKO PEVLUW, TOL OTOIOL TNV £VINGT

vroroyilovpe pe 1o Nopo tov Ohm ce kAe10TO KOKA®LAL.
€ €

20
IB:ROA:IB:;:IB:7A=>1321OA
Y7ToAOYIGHOG PEYIGTOV POPTION TOL TUKVMOTY)
Iy 10 s
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Koxiopuo B
61 55
Vs 2
€ _—I—_
L ¢
£
(€Y)
| L
*— Wy ——
2 R

YVVETMG 0 AOYOC Z—j Ba etvon 60 pe:
& 1073C 102 & _

_ - — 50
0, 2-105C 2 Qg

I'2. Yrmohoylopdc péyrotg Tipng g £VIAcNg TOL PEVUOTOG TOL JPPEL TO TNVIO

TOV KUKAGpOTOG A.

L=w-Q,=1,=(10*-2-10"5A = [, = 0,24

Ereion ™ ypoviki otiypny t =0, o muokvetig TOL KukA®MATog A €lvonl TANP®G
Qoptopévog (g4 = +Q4) Ko 10 KOKA®po Ot doppéeton amd MNAEKTPIKO pevUA

(ig = 0), Ba 1oyvoLvY o1 EE1I6DGELS

qa = Quovvet = q4 =2 -10"°cvv10*t (S.1.)

i, = —Lquwt = i, = —0,2nu10%*t (S.1.)

Apyp Awmpnong g evépyewng (AAE) omv niextpkn TtoAdvioon Tov

KUKADpOTOG A.
UB:3UE 1
ET = UE +UB = Ugnax=> UE +3UE — Ugnax = 4UE — Ugnax N 45
2 -5
Qa 2-10
:qi:f:qA:-*_?:}qA:i >

C=q,=+10"5C

@
C

q;

C

N =
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Epoapuolovrag tov 2° Kavova tov Kirchhoff og 18avikd kokiopo LC mpoxdmtel 0t
K&0e ypovu oty ve = v, (1).

di Ve =
e —_L = di (D di cTc di q
dt}:"LEZ”L:"La—”c “laTc
Sav‘r_vL 1

di 1 Y Trcdi
ac - 1c' ar
Apa n amdivtn T Tov puOUoY peTafoAng TS Evtaong Tov PEHHOTOC GTO THVIO TOL

KukAdpatog A Ba eivan
di dig

dt

3

A di, A
N2, 10-51— = =4 =
[(10%)%- 10 ]sec = dt |

= w? =
14l |dt sec

I'3. Ymohoylopdc péyrtomg Tipng e £VIAcng TOL PEVUIOTOG TOL JPPEL TO TNVIO
TOV KuKAGpatog B.

Iy =w-0p = Iz =(10*-1073)4 = I; = 104

Emeion ™ ypovikn otiyur) t = 0, 0o mokvet¢ Tov KukAouatog B eivar apdptictog
(gg = 0) xou 1o KOKA®po Soppéetonr amd MAEKTPIKO pedpo PEYIOTNG £VINONG
(ig = +Ig), Ba 1ovoVY 01 E€1I6MOGELS

qg = Qgnuwt = qg = 107 3nu10*t (S.1.)

ip = Igovvot = ig = 10 - ovv10*t (S.1.)

, , i , ,
Zovenmg o Adyog lﬁ Ba eivon 100G pe:
B

ip _—0 ,2nu10%t 1 =ty 1 3
il | e 10%t S (104—10-4>
L, =10 owioit ~ 50 ¢ )= iy 50°° 4
iy 1 3n g ig
A_ = A 1 Aa4_ -
L~ 50 )= ( )= 7350

I'4. To wdxiopa B Ba &xel oroxinpwcer 200 mANPELS TOAOVIOGCELS T YPOVIKN
oTLyun

21 21 _2
:N-T=>t:N-3=>t3:(200 W)sec:tg,:é}n-w sec
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H evépyera g pBivovsac tardvioongrov kukAdpatog B diveton and t oyéon:

Ey
- t=1t;,F =—
1 QZ 1 Q}% .e 2At - 3 4 EO .
= —_—— = = - _  — - t3

E 5T = E > C =>E=E-e 2 Ey-e

1 —-2At 2
=>ln(1>:ln(e 3) > Inl—Ind = -2At; > 0 — [In2? = —2At; =
2In2 2At A (n2 A s ! A=5 !
_ = — = = —= =]l = = —_—
" 3 ts 41 - 1072 | sec sec
OEMA A

Al.  Apéomg PeTd TO KOWYHO TOL VIIUATOG 0 dickog (4,) apyilel va kviieTon ywpic
va. oMoBaivel Tavew 610 KekMuévo eminedo vid v emidpoon tov Papovg W, g
Kk@0etng avtidopacng N kou g otatikng TpINg Tyr, OTWC QaivETOl GTO GYTLLOL

Emeion o diokog kvAiEton ympic va oAcbaivet, Oa 1oydel otu:

v,
Vem=w- RO w= ;?m(l)
Ko

_ _ Qem
Oem = Aygy * R < Aywv = R (2)
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O xwovuevog mapatnpntns (aviyvevtng) TANGLALEL TV OKIvNT NYNTIK TNy Ko
KATOYPAPEL GUYVOTNTO 1) OO0l IKAVOTOLEL TN GYEDN:
Vpy + Vem
fa=——"£(3)
Unx

Otav o odiokog o@tdver ot Pdon (B) tov kekMpévov emimedov 0 OVIYVELTNG
Kataypaeetl Nyo cvyvomrog f, = 700HZ kot 1 toyvTnTa TOL KEVIPOL HALag TOL givan
Vg. Tovendc 1 oxéon (3) Oa yivel:

340 + vy

700 = 340

680 = 700 = (340 + vg) - 2 = 700 = 680 + 2vy = 20 = 2vp =
vg = 10m/sec

Epapudlovpe Oewpnua Metaforn Kwntikng Evépyelag yio v kiviion tov dickov

(4;) and v apykn Tov BEon (4) péxprt Pdon (B) tov KekApévov emmédov.

1 1
KB—KA=WWx+WWy+WTﬂ+WN=>§Mv§+§1cmw§=Wx'5cm+0+0+0

w1 11 g2 2, 1 5
=>§MUB+§§MR (?) :Mg-n,ue-scm:EMvB+ZMvB:Mg-n,ue-scm:

3 3 v} 3-10°
4V5 = 9O Sem © Sem = 3 7 Sem = 3710 0,6) ™

()= o= 12,5
Sem =\ )M = Sem = 12,5m
A2. T v xivinon tov dickov (4,) epapudlovpe:

Ocueh@on Nouo thec Metapopikne Kivnonce otov aova the Kivnong

SR =M -aun =Wy —Toe =M apy = Mg -l —Tor = M - 2y (4)

Ocuch®on Nouo e Xtpooikne Kivnonc oc tpoc tov aEovo TEPIGTPOONC

1 a Ma
STom =lem - @iy = Tor "R = EMRZ . ;’” =T, = 2””

(5)

Y1n ocvvéyxela tpocbétovpe katd pén tig eéomoelg (4), (5) kan Exovue ott:

acm

Mg -nul —T,, +Tye =M - a, + =»40-06=6-a,, =

A = 4m/s?
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Tyr = = Ty = 8N

Egapuolovpe tov 1° Nopo tov Newton octov dova y'y
2F,=0=>N-w,=0=>=>N=Mg-ovvd = N = 32N
["a va kuhietan o dickog (A,) ywpig ohicOnon mpémer va 1oyvet:

T 8
TopZTar:.uop'NZTa‘r@.uop Z%:}“op 2§=>HOPZO,25

A3. O pvBudg petafoine g KivnTikng evépyelog tov dickov (4,) 0tav PTacel o1

Baon (B) tov kekApévov emmedov Ba eiva:

dK 1 dK Vg
E:ZT-(»B +2Fx'773:EZTM'R'?*’(Wx—Tar)'UB =
dK dK
Tt = lor Vg + Mg -nub - vp = Tor - vp = == Mg -nub - v =
dK Joule dK Joule
— =(40-0,6-10) = — =240
dt sec dt sec

A4.  To kévipo palag tov dickov (4,) exterel  f,(Hz) 4
evOOYpapun opohd emtayvvopevn Kivnon ympig
OPYLKT] TOY(VTNTO KOt 1) TOYOTNTO TOV IKOVOTOLEL TN
oyéon:

Ven = Qem 't = Vep = 4 -t (S.1.) (6)

700

O odiokog (4,) 6a o@thoer ot Pdaon ToOL 680

KEKMUEVOL ETTESOL T1 YPOVIKY] OTIYUN

VYem=VB

6)—vp=4-t=10=4-t>t = 2,5sec

X1 ovvéyxela avtikabiotovpe ) oyxéon (6) ot
oxeon (3) xon Egovpe OtL:

4=

(340+4-t

340 '680)(5.1.)=>fA:(680+8.t) (S.1.)

t(sec)
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AS.  Oa efetdoovpe av To KEVTPO palog Tov dickov (41) extehel amAn apUOVIKT
TaAdvToon. ApEcmg HETA TO KOYIHO Tov Vuatog o diokog (41) apyiler va KuiieTon
yopic vo olMoBaivel Tavm 610 kekMpévo emimedo vd Vv enidpocn tov Papovg W,
™G KAOeTNg avtidopaong N, ™G oTaTIKNG TPPNS f,: Kot TG Ovvaung Tov gratnpiov

F¢,, Onmg @aivetol 6To Gynua.

(B)

21 0¢éom ooppomiag (@.1.) tov cuotuatog Ba 1yvovV:
1. 2t1=0>T,; =0
2. JEE=0=2F,=w,=2k-xqg=w, (7)

['a v xivinon tov dickov (4;) epapudlovpe:

Ocueh@on Nouo thec Metapopikne Kivnonce otov aova the Kivnong

ZFx:M'acm:FsA_Wx_Tar:M'acm(B)

Ocueh®on Nouo te ZTpoQIKnc ®C TPOC TOV AEOVO TEPIGTPOONC

1 a 2T,
2Tem = lem * Qywv = Tor * R :EMRZ ’ ;m = Aem = 1\/‘17'[(9)
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AvtikaBiotovpe ) oyéon (9) o oxéon (8) ko £yovpe ot

2T F.,
1\/‘1’T=>F€A—wx=3Ta,=>Tﬂ=%

Wy
FsA_Wx_Ta‘r:M' _?(10)

Emopévag yia v toyaia 0¢on amopdkpovong x Oa 1oyvet:

e (10) Fopo wy
ZFX:F€A+WX+TOT=>ZFX:Wx+TaT—F€A=>Z'Fx:Wx+?———F€A=>

3
2w, 2F, () 2k -xy 2k-(x+x 2k
SE,=—2_"2Z5p = o _2k:( 0)=>2Fx:——-x
3 3 3 3
Eneon 1oyver XF, = —Dx pe D = 23—k = 100N /m, cvumepaivovue 0Tl TO KEVTPO

nalag Tov diokov (44) exkterel amAn apUOVIKT) TOAAVTWOOT).

Tn ypovikny otiyun t = 0, mwov koOPBeton to vipa,0 diokog (4;) eivon axivntog ko
eMOUEVOC Ppioketon oe akpaia OEon g TAAAVTIOONG TOL. B0 GTAUATICEL Y10 TPDOT
Qopa OtV QOTACEL TV GAAN axpaic BEon NG TOAAVIOGONS TOV HETE ad YPOVIKO

T 271'\/:

doTn o

/2”\/ \ 21 0,2
At = — = > At = Sec=>At— )S€C=>
2 2 \ / 2
At = 0,2msec
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