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OEMA A
Al. 9)
A2. v)
A3. v)
Ad. B)

A5. )X BPA DI HEI oA

OEMA B
B1.

o) oot andvinon: ii.

X

B o =2n(z-3) ()
@0, =2m (1015t - 1T07x ) (2)
Toykpivovrag Ti¢ oxéoeic (1),(2) éxovpe: f; = 105 Hz kot Apax @ =3"10"m
Méow tov vopov Wien: Anaxn) * T1 = Amax2) " T2 (3)
Eniong T, = 2T, (4)
Yvvdvalovrog Tig oxéoels (3),(4):
Amax(1) " T1 = Amax(z)  2T1 ©

Amax(l) =2 'Amax(z)

Amax(l)
Amax(z) = 2
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Ouwg ¢ = otabepn ondte woyvel Ot

Amax(l) fi = Amax(z) o e

Amax(1)
Amax(l) fi= m;X o e

f1:%‘:’
f2=2"f

H @don ¢2 tov nhektpikod nediov g nhektpopayvntikig oktivofoiiog pe prKog KOUOTOG Amax(2) Etval:

5 < t X >
@, =2m|=—— =
2 TZ Amax(z)

. 20107
@, =2m| 2107t — x| (S.1)
B2.
o) oot andvinon: i
P)
muv, muvq

, ’ 1 1
Ioydel 6t Ly, = 5L; © muyR, = 5mu R, © v,—= = 5y 5 © v,2 =502 & Emv% = SEmvf =

Bq
K, = 5K; (1)

Opwg Ky = hf; — @ (2) ko K, = hf, — ¢ (3)

Xvvdvalovtog Tig oxéoels (1), (2), (3):
Ky-Ki = hfz-9-(hfi-9) K- K = hfs- - hfi+ ¢ &
K, - Ky = hf; - hfy
(1) =5K,- K; = hf,- hf; &
4K, = hf, - hf; (4)
Onogid, =2 = 2= f, = 2f, (5)

Yvvovdlovrog TG oxéoels (4), (5):

Cc

4Ky = 2hfy - hfy & 4K, = hf; © 4(hf; - @) = hfy © 4hf; — 49 = hf; &

3hc 3-1250
3hf1—4<p<:>4—ll—<p(:)<p— T &

@ =25eV
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B3.

o) oot andvinon: ii

M== N:
T2

L
e 3

Ca
)
=
-«
A
-
>
v
« T 4
=

IMa va punv xavel eraen 1 60ko¢ e 10 vwootprypa (2) mpénel va woyvel Ny = 0. Tn ypovikn otiyun mov

yévetar oplaxd 1 emaen) woyvet Ny = 0. ['a v woppomio Tng 60kov 1oyveL:

d - - L L
ZT(Sg)Z=0<:)TW+TW1=O<:>WZ=W1(x—Z)(:)

ML— ( L>©m L_ ( L)(:)
g4—mgx 2g4—mgx 2

4
L L L L 2L L
§=X—Z@X=Z+§@X_§+§C>
3L
x=§

B) Zoot amdvimon: i

O odiokog ektedrel kKOAION YOPig oAicOnon. [a TV TaydTNTA TOL AVAOTEPOL GNLUEIOL TOV JICKOL 1GYVEL:

- - - - - - - x ZS x
U ="Uyp+Uem = Uem + Uem <:>v:2vcm(:>?:7<:>x:25<:>s:§(:>
3L
§=—
16
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a) Aépyetar 60 popég amo ) O.1. dpa £xet ekteréoet 30 tadavimoelg og 1 Aemtd, ondte £xovpe

N =30 og At = 1min = 60s ko1 1 cvyvoTTO EIvan [ = % = % =>f = %HZ

kT = %=>T=25

B)Eivarxy = 24 +5 = x,= 57 = 1= 2= ]=1m

Vuv=A4-f=1- %:vz 0,5m/sec

. . , X X 2,5
) To kOpa @tével 6T0 onueio Aceta: v = t—" = t, = TAZE =t,=5s
A )

Apa S=8A+2A=10A=A=0,2m
I'2. Zyohwo Piprio, Tedyog I' oerida 46.

3. uo=w-A=0,2n%

UV = WAOVVLTT T 1

v, = 0,2movv2n (% — 2,5) (S.I.),yiat>5s.

Amo 5 sec émg 8 sec 1o onueio A €xet kivnfeiyuw At = 35 = 3;
U (m/s)
0,2m
5 t(s)
-0,2m

I'4. Ioyver 6t 10 onpeio O kot To onueio A gtvar onpeio GupEAGIKA, dpo 1 ATOGTACT| TOVS givar ion pe

xg = A =25mapov =21 -f = f'= %Hz Ko 1 petaforn eivan f' — f = i—%z - %
f'— f= —-03Hz
Apa n peioon givon 0,3 Hz.
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OEMA A
Al.
a) ['a 1o ovotpa elatiplo, copo X kat papdog ot duvauelg F, F’ givar ecmtepikég kan 1oydet:
JF =—-k-x
T.0. 0.0.M.
- R
L - »
F’ FE)\
s —2
— —
N F
= -
X

Emopévag n cvvictopévn ddvaun etvor avaroyn g oropdipovong and m O.1. wov eivar idwa pe ) B€on

QLGLKOV UNKOVG TOV EANTNPIOL Kot avTifeTng Qopdis amd avThV. ETOUEVOGS EKTEAEL OTTAT) OPLOVIKTY

tardvtoon pe D = k ko tepiodo T = 27 /m+Mp. Apaw = T w= / £ o p= 2,5rad/s.
k T m+M,

H papdog déxetan povo tn ovvaun F kot ektelel amir appoviky taAdvioon pe v 101 o kot otabepd

gravapopag D, = M, - w?. Tlapotnpodpe OTL XFpsps0v = —Dpx = —M, - w? - x.
Apa n papoog xdver v enan| pe 1o copa X 6tav F =0 = X = 0, dnAadn otn BEon pLGIKOD P KOS TOV

elatnpiov.

B) Metd to yao1o emaeng To copaTo £X0VV TV 1010 TayvTNTa 1e ekelvn mov elye 10 cHoTNUA Alyo TPV TO
YAGLO ETAPNG, INAAON V = Vmax = @A, 6mov A = Al. TTpoxdmtet 0Tt Vmax = 1 M/S.

To copa X, HeTd TO YAGIHO ETAPNC, EIVOL OEUEVO GTO EAATNPLO KOl EKTEAEL ATTAT] OLPLLOVIKT] TOAAVTOOT| [E

@r = %: 5% KOl Uppgy = 1m/s Gpa Vpay = wp Ay & Ay =02m
> ﬁgﬁﬁgiuods >elda 6 amd 9

O MEFTAAYTEPOX ®PONTILTHPIAKOL OMIAOL ETHN EAAAAA



MANEAAAAIKEX
ESETAXEIX 2024

A2.
H pdéfdog kivovpevn péoca oto poyvntikd medio éviaong B, A ® B A
capmvel empdveln epuPfadod AA og ypdvo At. A (+)
YOUQove pE TO VOUO 1TNG Emaywyns, oto dxkpa AM
avortocoeton HEA pe:
U U
AP AA LAx max !
ol = [0 | 5 i, L S
At At At
AA .
L
H moldtra tg HEA xaBopiletar pe ) @opd g dOvaung
Lorentz mov déyeton éva mAektpovio g papdov AM v (<)
(Kavovog TV TPV daKTUA®MY), OT®MG GAIVETOL GTO SUTAAVO M M
oy, iy '
Oéan(2)
' Ax
A3.
A t1=1 sec t2:3 sec
+
+) Qg
y I
U
—> —> < >
[, F, F
F

M
Y10 ypovikd ddotnua t=0 g t1=1s n paPdog déxeton undevikn cvvietapévn dvvaun. Apa XF = 0 =
a=0. H papdog ekteretl e000Ypopun opodn kivnon pe ToydTTo Ve, = 1 ?
X10 ypovikd ddotnua t1=1s mg t2=3s N pafdog déxeTon povo v emidpacmn g otabeprg dHvaung F=3N.
Am6 10 2° vopo Newton woybet 6t F = Mp-a = a = 2,5%
Emedn n emadyvvon elvar otabepn n pafdog ektelel vB80Ypapn OpOAd enttayvvOUeVn Kivion.

. r m
Enopévog v = vy + adt pe vy = Upqy OTOTE VU = 6?.
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A4.
t © A Rp
: > |
(*) =
— A : |
U= 6% 4 |2 1
- —> o) N H E.. °[a
F, F — |z rE] R,
Z |3 N |4
z
()
r
O¢on(4)
a) Ot avtiotdteg £(0ovVv T0 1010 URKOC, TNV 1d100 StTopT] Kot To 1510 VAIKO dpa 1oy veL Tl
R=R =22 =59
=R == =50

Ot avtiotdoelg eivar TapdAAnio cuvoedepnéves kot TG 1d10g TIUNG omoTe WoyVeL 0TL Iz = [, = ;2

L L s, =20
R4 R @ F

. . Lo E BvUL
A6 10 vopo tov Ohm oto Khewotd Koxhopa: Iz, = R—S” =
oA oA

H dvvaun Laplace givot ion pe F, = Blg;L = 3N.ZvvenogXF = F —F, =3 -3 = XYF =0
Eneidon 2F = 0 ko v =6 M/s 1 paPdog ekteret vB0Yypapun opoin kivnon.

RR

B)RAr=m=>RAr=2:5~Q A If" A

Var E | |
L=2L="F =244 2 1

RAI" RAI"

EETI

h=l,=>=124 — R, !

VAF E£TE
[ =—=—=1,=064
=R TR, 1

M r
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AS.
o) Ocwpodpe otoryeimoes Tuqpa Al tov nuikvkiikov aywyov Al Zouewva, pe 1o
vouo Biot-Savart avtd dnpovpyei 6to O oToLEIDdES pLoryvnTikO Tedio:

Ho I Al Ho IlAl
AB = 0= (0 =90°) 4B = —-
4r 2 IHE = ) 4r T

To cvvolkd poyvnTikd meodio:

1,41 Z 1,41 I
Bl_ AB_&_ Al =B :&1_7-[1-1:)BI=M$
Z 1 4ry

B, =1.2m-107"T
H xatevbuvon tov By glval kaBetn otn d1evbvvon g oeridag, pe popd amd Tov I
AVOYVMOGTN TPOG TN GEALOML.

B) H cuvolum évtaon Oa elvar ion pe 1o Stovoopatikd GOpoIGHa TOV TPLOV EXLUEPOVS LYV TIKOV
nediov. Opmg o poyvntikd medic Tov NUKLkAMKOV ayoyov ANZ kat AOZ aiiniooavoipodvton
a@o¥ TPoKeELTAL Yot OVO aymyovg oL dtappéovtatl amd To 1010 pedpa Kat £xovv Vv 101a aktiva.

Boa = Baur + Banz + Baoz = Boa = Banur

"Exet Snhadn pétpo B,y = 1,2 - 1077 T kou kotedhOouven amd Tov avoyvaoTh Tpog T GeAda.
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