ENQXH KYIIPION ®YXIKQN

26 H IIATKYIIPIA OAYMIIIAAA DOYXIKHY

I'' AYKEIOY (Aebtepy Daomn)

Kvpiaxy, 08 Anpidioo, 2012
'‘Qpa: 10:00 - 13:00

Qonyieg:
1) To doxiuio aroteieitar ano téooepis (6) oelides kat wévte (5) Oéuara.
2) Na amavtijoete o€ 640 ta Oéuara tov dokiuiov.
3) Emitpémerar  xpfion uovo un apoypoupatiCopevis vwoloYIGTIKNG HHYAVHG.
4) Aev emrpéneton n ypron o10pOwTikot vypPov.
5) Emrpénerar n yprion MONO urnie peioviov. (Ot ypagikés TapacTaceLlS umwopovy va.
Yivooy Kai ue poivf).
6) Ta oypijuara twv Osudry dev eival vmo Klipaka.
7) Aiveras: g = 10 m/s.?

OEMA 1°: (Movadec 10)

Avo ghaotikég opaipec A ko B pe paleg ma = 2m kot Mg = m givor depévec ota akpo
KATaKOPpLO®V VIdtov pe unkn £a= L kot U = 20 €161 dote vo epdmtovTal HETaED TOLS Kot
10 KEVTPA TOVG va Bpickovtol otnyv idta opiloviia evbeio dmwg aivovtor 6to oynua 1.
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Extpénovtag m opaipa A amd v Katakopven BEon Tov €161 MGTE TO VUL Vo oynpatilet
yovio @ = 60° pe ™V KOTOKOPLPO KoL GTN GUVEYEWN aPNveTon eAevBepn (oyfua 2). Av 1
KpoOON TOV GOALP®V £Vl KEVIPIKT EAACTIKT VO VTTOAOYIGETE:

0. TG TOYVTNTEG TOV dVO GPAPAOV LETA TNV KPOVOT. (pov. 6)
B. ™ pnéylom yovia mov Bo oynuatiost To vipa e oeaipag B pe v katakOpueo PETA TV
Kpovon. (nov. 4)

YeAiba 1 amno 6
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ENQZH KYIIPIQN OYEIKON 261 IATKYTIPIA OAYMITIAAA ®YZIKHE T AYKEIOY (Aevtepy Dior) %e:*
X1569%
OEMA 2°: (Movadec 20)
Avo 101G opoyeveic pafoot KA kot KI™ éxovv pdleg m = 2 kg kon pnxog £ = 1,2 m i kaBepio.
O1 800 papdot eivar otabepd evopéveg peta&d Tovg oto dkpo K kot oynuoatiCovv opbn yovia.
210 péco g opovrog papfoov KA
OTEPEDVOLUE Mol PIKpN ogaipa pdalog K X

2,5kg. To oot pmopei va,

TEPLOTPEPETOL  YUP® amd  opovTIo
dEova kabeto oto emimedo AKI mov
dépyetar and 1o onueio K. Apyikd to
cvotnpa cvykpoteitor otn Béomn Omov N
papdog KA eivar opiloviia. Amd v
apywkr] Béon to ovOTHHO APENVETOL
elevbepo va  mepotpapel. H  pomn
adpavelg ¢ papoov divetor amd

oxéon | =%m£2.

— o

'S

“T
a. Tn ypovikn otiyun katd v omoia ot
dvo papdot oynuoatilovv ioeg yovieg pe v oplovria evbeia XX va vtoroyicete:
i.  To pérpo g yoViakng ToyhTNTOG TOV GLGTHUATOG. (pov. 5)

ii. To pétpo g OTPOPOPUNG TOV GLOTHOTOS MG TPOG TOV GEoVo TEPIGTPOPNG OV

dépyetan amod to onueio K.

B. No vrmoloyicete T HEYIGTN YOVIOKY] TAXOTNTO TOV GLUGTHLOTOG,.

(pov. 2)

(pov. 5)

. No xataokevdoete o€ Poabporoynuévovg AEOVEG TN YPOPIKN TAPAGTACT] TNG KIWWNTIKNG
evépyewng Aoyw meplotpoons s papoov KI' oe oyxéon pe 1 yoviokn toydtnto
Exwrep. = T (@) amd ™) otrypn) mov agébnke ehedBepo 10 cOGTNHA UEXPL TOV OTOKTNGE YL
TPMTN POPA PEYIGTT YOVIOKT) TOXOTNTO. (nov. 3)

Noa vroroyioete Vv eldyiot andotacn and to onueio K mov npénet va otepedoovpe )
opaipa X étor dote 1 papoog KI' va avérBer v amd v evbeion KX oynuatifovrog
yovia 45° HE auT. (pov. 5)

YeAiba 2 ano 6
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ENQXH KYIIPIQN ®YXIKQN 26" IIATKYIIPIA OAYMIIIAAA ®YXZIKHY I'' AYKEIOY (Aevtepy ®@aoy)

OEMA 3°: (Movadsc 25)

To copo A éyet paloa ma = 4 Kg kot 1oopponei pe tn Pondeio viiuatog Kot gLoTnpiov
otafepdg Kk = 25 7° N/m o¢ Agio kexhpévo eminedo yoviag khiong 30°. To vAuato Kot To
elotplo eivor mopdAAnia pe to kKekMpévo emimedo. H tdom tov viuoatog A €xel pétpo
24, 7 N. Tn ypovikn otrypnq t = 0 ta
dvo viuato ko6Poviat. To copa B,
ualoag mg = 5 Kg, ohcbaivel o610
KEKMUEVO eMITEDO Ko OTAV SLOVOOEL
andéotacn S = 2,5 M ovykpoveETOL
nAaoTikd pe 10 copa A. O xpdvog
NG KPOVOTG Etvat apleAnTéoc.

a. Na armodei&ete O6T1 10 copa A, Tpv
™V Kpovon, exterel ALA.T.

(nov. 5)

B. Na vroAoyioerte:
I. TV TayOTNTO TOL GLGCMUATOUATOS AUECMS LETA TNV KPOVOT). (pov. 5)

Il. ™V oamdeTACT TOV CLGGOUATOUATOS omd TV VEX BEoT 16opPOTIOG TN OTIYUN
G KPOLGTG. (pov. 3)
li. v andctaon mov Oa dSlovOGEL TO GLGCOUATOLUA UEXPL VO UNOEVIOTEL OTLY OO

Y 0£0TEPN QOPA 1| TOYVTNTA TOVL. (nov. 4)

v. No koatackevdoete o Pabuoroynuévovg GEoveg TN YPOEIKY TOPACTACT) NG
TayOTNTOG TOV CAONNTOG A PEYPL TN GTIYUN TNG KPOVOTG. (nov. 3)

0. No xoatackevacete oe Padporoynuévovg dEoveg ™ yYpoeIK TOPAOTOCT TNG
TOYVTINTOGS TOV GLUGCOUATAOUOTOS OO TN GTUYUN TNG KPOLONG WEXPL TN CTLYUN TTOL
pndeviletat n ToOTNTA TOL Yo SeVTEPT POPAL. (nov. 5)

YeAiba 3 ano 6



ENQXH KYIIPIQN ®YXIKQN 26" IIATKYIIPIA OAYMIIIAAA ®YXZIKHY I'' AYKEIOY (Aevtepy ®@aoy)

OEMA 4°;: (Movéadec 25)

#nPlﬂ,q,

X1g60%

5] QII;
'\Ig"\; S

Ye pio Aekavn xopdtov (ripple tank) ov onuetaxég nnyéc Iy xan I, Tapdyovv kdpota
010G ovyvotntag 1 omoia pvOuiletor and v dwa yevviTpla cuyvotitov. Ta Kopota

oL ToPdyovTol oo TIg TNYEG €ivan o€ AoT LeTa&d Tovg,
&xovv Adtog ye=0,02 m kot dradidovion oV empdvela
TOL vePOL e ToyvtnTa v = 0,8 m/s. Ot 6vo mnyég améyovv
peta&y toug 24 cm. ‘Eva onueio A anéyel and v mnyn
IT; 10 cm 6mwg paivetot 6To SITAAVO YL,

H yevvtplo cuyvotitov &gt t dvvatdtnto vo mopdyst
Kopato pe ocvyvotnta and 30 Hz péypt ko 40 Hz.

A. a. Na mpocdlopicete ylo moteg ouyvoTnTES TO omnueio A
I. extelel TaddvTmon pe péyioto mhdtog,  (pov. 3)
Il. Topapéver akivnro. (nov. 3)

B. Av n yevwntplo. cuxvoTNTOV TOPEYEL KOUOTO
ocvyvotmrag 32 Hz vo vroloyicete:
I. T0 TAGTOC TNG TOAAVT®ONG TOL onueiov A

H1?<---195”-‘---§.A

Il. TNV amopAKPLVEN TOL GNUEIOL A TIC YPOVIKEC GTIYHEG

(). t=0,1s
(2). t=0.2s
(3). t=04s

(nov. 2)

(nov. 1)
(nov. 2)
(nov. 3)

B. 210 Mo «dto oynuo @aivetor 1 TEPAUATIKY OdTaén Yoo T UEAET] GTAGULOV
Kouatog og yopdn. H yopdn éxer unkoc | kai tevidveror pe ™ Ponbelo teccbpmv
otafumv pdloag m to kabéva. H yevwniplo todaviocemv tibetal o Aettovpyio Ko

napdayetl toloviocelg cuyvotrag f.

Fevvntpla

TOAQVTWOEWV

YeAiba 4 ano 6
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ENQXH KYIIPIQN ®YXIKQN 26" IIATKYIIPIA OAYMIIIAAA ®YXZIKHY I'' AYKEIOY (Aevtepy ®@aoy)

o. Na eEnynoete tov 1pomo dMpovpyiog Tov GTAGLUOL KOUOTOG OTn YOpoN NG
TEPALATIKNG O1dTaENC. (pov. 3)

B. H yopdn méAdeton pe tn 0€0TEPN APUOVIKT] TNG SLYVOTNTA. Na GYEOIAGETE TN LOPON
TOV OTAGIUOV KOUOTOG Tov dnuovpyeitar otn xopdr Otav to onueion g xopdng
Bpiokovton oTig axpaieg Tovg BEoels. (pov. 2)

v. Na meprypdyete 000 aAlayéc mov OB KAvate otV apylkn TEPOAUATIKTY O1dToEn
(xopic vo aALGEETE TN GLYVOTNTO AEITOVPYING TNG YEVVITPLOG TAAAVTIMGEWV) £TGL TOL
pe kéOe aAloyn 1 xopon va TaAavIOveToL He T OepeMddn g cuyvotnta.  (pov. 4)

0. Na e€nynoete 11 evvoole 0TV AEUE OTL €TO GTAGILO KOLO OEV EIVAL KOUO.
(pov. 2)

OEMA 5°: (Movadec 20)

a. No doturmoete To vopo tov Faraday yio v niektpopayvntikn exaymyn. (nov. 3)
B. To petoAlxkd mioiclio mov @aiveror 6To
owmhavd  oynuo  Ppioketal  Ge  OUOYEVEG
HOYyVITIKO TTEOT0 UOYVNTIKNG EMAYWYNG B. To
Tove UHEPOG TOL TANGIOV €YeL TN UOPOY

NuikvkAiov axktivag a kot pmopel  va
TePLOTPEPETAL YUP® amd Tov aEova OO ywpig
vo xGvel emagn He TG GAAEG TAELPES TOL
nhoiciov. Ot tpelg vBOypappes TAevpég TOL
mloiciov €ovv unkog b 1M kaBgpid. Tn
ypovikny otiypn t = 0 n poayvnTkn pon péoa
and to Thaicto givar péylotn.

I.  Noa vrmoloyioere Tn HEYIOTN HOYVNTIKY|
pomn oL dlappEEL TO TAAIG10. (pov. 2)
. Tn ypovikn otyun t =0 10 MUKLKMKO TUAUO TOL TAaiGiov opyilel vo
neplotpépetar pe otadepn yoviokn TayxdtnTo @ Yopo omd Tov dEova 00 . Na
VTOAOYIGETE TNV MAEKTPEYEPTIKN SVVOUN OO EMAY®YN] MOV TOPAYETOL GTO
TAO{G10 GOV GLVAPTNOT) TOL YPOVOV. (nov. 4)

YeAiba 5 amno 6
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ENQXH KYIIPIQN ®YXIKQN 26" IIATKYIIPIA OAYMIIIAAA ®YXZIKHY I'' AYKEIOY (Aevtepy ®@aoy)

Y. AVo mapdAinieg petaAlikég payec KA kot MN pnkovg 2L kot avtiotoong I ava
PHOVAdo PNKOVG 6TEPEDVOVTAL 6TO 0pllovTio eminedo o€ amdotaon | n pio amd v
GAAn. Ta dkpo TOLG GLVOEOVTOL HE TOVOUOLOTUTEG MAEKTPIKEG TNYEG UE
niextpeyeptikny ovvoun E. H aydywn pdPdoc A pdlag m «xar avtictoong R
tomofeteiton kdbeta Thvo oTig 6V0 pdyeg Kol pUropel va YMOTPA TAVE® GE AVTES YWPIC
. To oldotnuo €l0dyeETOl GE KOTOKOPLPO OUOYEVEG MoyvnTikO Tedio B.
H avtictaon tov ayoyov mov cuvdéovv Tig payeg Ue TIG MAEKTPIKES TNYES Kol Ol
E0MTEPIKEC OVTIOTACELS TOV TNYDV £ivo AUEANTEEG.

K N
QE
e L , — E
M N
r
< 2L —>

I. H papdog AT v apyikn ypovikn otiyun t = 0 Ppioketar o kovtd oto akpo
K kot M. Na meprypdyete v kivnon g pdpdov Al 6tav avtiy ogpebel

elevbepn. Na eEnynoete v andvinon cog. (nov. 4)
Il. No mpocdiopiocete 1 0éon 1ooppomiag g paPoov. No S1KOUOAOYNOETE TNV
amdvTnon Gog. (pov. 2)

iii. MetatoniCovpue ™ paPoo Al amd ™ Oéon 1ooppomiag TG KOTO TOAD Likpn
andoTOon X TV OTIC PAYES Kol TNV APNVOLLE EAEVOEPT. Oe®POVTAC GE QTN
NV TEPIMTOON OUEANTEN Ta EMAyWYIKA pevpata ot papdo Al va deilete dtin
EP10d0g TV TaANVTOGE®Y Tov Ba ektedel M paPdog divetar amd 1t oyéon:

Hn]w

EIB

No Ocopricete 011 X2 K x.

YnevBupiCovtar ot kavoveg tov Kirchoff: X1 =0y xéppo ayoyov ko LYE = XIR
v Bpdyo ToV KUKADUATOC,. (pov. 5)

T EANOCCS

YeAiba 6 amo 6



ENQXH KYIIPIQN ®YXIKQN

26 H ITATKYIIPIA OAYMIIIAAA PYXIKHY

I'' AYKEIOY (Aevtepny @aon)

Kopiaxm, 08 Anpidiov, 2012
‘Qpa: 10:00 - 13:00

AYXELY

OEMA 1°: (Movéadec 10)

1
o. No vToAoYIoETE TIG TOYVTNTEG TV dVO GPAPDOV LETA TV KPOVOT). (pov. 6)
Eﬁnv = EKW GOV = 1
mgh = % mua’ h = ¢(1- ovv 60°) 2
2_ =
ua“=2gh h= /2
ua’® = 2g€/2
us = \g¢
2m
. , , , B
Amoé v Apyi Awatiipnong g Oppiic: '
AP AP I
EFs _:_ _:O 9 AP=0 9 PTS . Pa 209Pa =PTS
“TAt } At i et Loom
EFS};_:O PA+PB=P’A+P’B :

muyuy + m/ﬁlB =MyVy + Mmpgvpg
my(uy —vp) =mgvg (1)

Amo v Apyn Awetpnong s Mnyavikig Evépysiag:
Ewat E4B=E«va+E' s
1 1 )

2 2
muuy; = —Myvy + -mpgv,
ZAA ZAA ZBB

= my(uf —vi) = mpvj
= my(uy —vy) (U, +vg) = mpvg (2)
Awpovrog (2)/((1): = uy+vy=vg (3)

Ao v €€iocmwon (3) km avrikaOrotovrog oty e€icmon (1)

(Jal+va)=vs > 2m(,/gl - vi)= m (gl + Va)

SeAiba 1 ano 15
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ENQXH KYIIPIQN ®YXIKQN 261 IIATKYIIPIA OAYMIIIAAA ®YXIKHY I'' AYKEIOY (Agvtepy @aorn) 5 %
>

2(\/g¢ - va) = (gl + Vi)
3vA=\/@

AENET
(Vo +gr 13) = ve
RNET

*:,‘\'\P 1oy

VomarS

X1g69%

B. Noa vroAoyicete ™ péyrotn yovia mov Bo oynuoticert to vina g oeaipag B pe v
(pov. 4)

KATOKOPLPO UETA TNV KPOLOT).

EEDVB = EKWB

mghs =% m(% /g7

1169/
he. = (=—=
=G )
8/
h,,:(?)
10/
_X _9 _10
auv¢—2£-)ovv¢—% > auv¢—9
9
> ¢ =5625

OEMA 2°: (Movéadec 20)

a. Tn ypovikn otryun Katd v omoia ot dvo pafdot oynuatilovv icec yovieg pe v oploviia

evbeioa XX va vmoloyicete:

I.  To pétpo ™G YOVIOKNE TaxdTNTOS TOV GUGTHUOTOG.

XV
o_ X
npds” =2 ®

®éon 1
X = 1/2 np 45° )
hi-€/2 - /2 np 45° h=0/2
hi-0/2 (1 - qp 45°)

(nov. 5)

h,-0,176 m

Esu=0

Tpup.=(1/3) m.¢? Ip.= M.1°
Tup.=(1/3) 2.1,2 L= 2,5.0,6° A ©ton2
I,,3.=0,96 kg.m*  1,,=0,90 kg.m?

Euyn= Epp

SeAiba 2 ano 15
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S

X1969%

VomarS

Esuvpap1 + Esuvodr = 2 Esuvpapz + 2 Exw. nep.pap2 + Eswvodz + Exw. nep.od2
Mpapdh + MeeGh = 2 Myepahs + 2 Y%Loup.0° + Mepghy + Yilgp.07
2.10.0,6 + 2,5.10.0,6 = 2.2.10. 0,176 + 0,96 o+ 2,5.10.0,176 + 0,45 o’
12 +15="7,04 + 4,4 + 1,41.0°
15,56 = 1,41.0°
o =3,32 rad/s

ii.  To pétpo ™G GTPOPOPUNG TOV GLGTHUNTOC O TPOC TOV GEovVa TEPIGTPOPNG TTOV
dépyeton amd to onueio K. (pov. 2)

Lovor. = 2|—paﬁ, + Lo-q,
Lovor.= 2|paﬁ.(’) + Io-q,_(y)
I—cvc‘r.: (2|paﬁ_ + Io-q,_)(y)
Lovor.= (20,96+0,9)3,32
Lover= 9,36 kg.m?%/s

B. Noa vroAoyicete Tn HEYIOTN YOVIOKT TOYVTNTO TOV GUGTHIATOGC. (pov. 5)
% SO
M =0 d; =§ ovvQ
Y
M; + M; =M; ds = nue

B..d; + B,.d; =B3d;
(B1 + B).d; =B3ds

(B1 + By). gava = B3 ; nue

E51)V=0
(B1 + By).ovve = Bsnue
45.0vve = 20nue . .
20 = ==

= 66,03 e ¢ e ¢
o hlzg- 1% h3:E— FOVVQ

h;= 0,052 m hs= 0,356 m

Eun1 = Eugs
Eswpapt T Esvvoet = Esvvpapsa T Esuwpapsr T2 Ewav. nep.paps T Esovees T Exy. nep.ce3
Mpapdh + Meegh = Myepghs + Myepghs +2 Yalpep. 0 + Meeghy + Yo 00
2.10.0,6 + 2,5.10.0,6 = 2.10. 0,052 + 2.10. 0,356 + 0,96 o’ + 2,5.10.0,052 + 0,45 o’
12+15=1,04 + 7,12 + 1,3 +1,41.0°
17,54 = 1,41.0°
o = 3,53 rad/s

SeAiba 3 ano 15
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ENQXH KYIIPIQN ®YXIKQN 261 IIATKYIIPIA OAYMIIIAAA ®YXIKHY I'' AYKEIOY (Agvtepy @aorn)

NALE
VomarS

v. No katockevdoete oe Pabporoynuévoug doves ™ YpoEIKN TOPAGTOCT TNG KIVNTIKNG
evépyewng AOyo meplotpopns e papoov KI' ce oyéon pe mm yovwekn toydtnto
Eqwaep. = T (®) amd ™ otrypn mov agébnke glevbepo 1o ouotnpo péEYPL TV amdKTNGE Yo

TPAOTN POPA LEYIOTN YOVIOKN TayOTNTO. (pov. 3)
Exw. nep.= Y. Ipa[}.(l)z = /4
R
-1
Ev. mep. Va. 0 96. (3 53) s //

Ekw.nsp.z 5;98 J 4 /
Kau 3

2
o = 3,53 rad/s .

—
0 A/

n

0 0,5 1 1,5 2 2,5 3 3,5 4

w (rad/s)

d. No vrmoloyicete v eAdyiotn andctact and 10 K mov mpénel vo otepedcovpe T coaipa
¥ 101 dote 1 papdoc KT va oynuotilet yovia 45° pe mv evdeio KX. (nov. 5)

Ys= ;7111 45°
hlzg - Y3

h1=§ - gnu45°

h;= 0,052 hs= 0,356 m

Eu = Eump

Eﬁvvpaﬁl + Eéuva(pl = EéuvpaB3A + EﬁnvpuBSF + EﬁnvmpS
Mpapgh + Meegh = Mpgpghy + mpuﬁth +Mgeghs

2.10.0,6 +2,5.10.0,6 = M. g(— -/—%150) + mpagg( u45°) + Mgeghs

12 +15 =12 +12 + 25.h3

25.h3:3
h3:0,12m -)z:f-hs-)z:o,48m
o_Z _ 0,48
nua5e=% D S=—to P S=200 S S=0679m

SeAiba 4 and 15
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NaZ/R
VomarS

X 1969%
OEMA 3°: (Movadeg 25)
a. Na armodeifete 0t 10 copa A, Tpv v Kpovon, ekterel A.A.T. (nov. 5)
Nnpo B

t:‘

E =)

= Y10 oynua 1 To &glhatipro

\y——

BpiokeTar 6T0 PUOIKO TOL PNKOG

Y10 oynuo 2 10 ocopo A

(I
\.

A Fa PpiokeTor ot Ofon Iooppomniag.
=
- -'p 7
\
By
B
NT,",I(X D
Ba
X —
)k g Y10 oyquo 3 ToO
A Fav g ocopo A Ppioketor
-‘E—r‘i; oe tToyaio Ofon oc
Bx \_ é amO6TAGY] X 0md TN
' < O%on Iooppomiag.
By
B

X1 Ofon loopponiog Xypa 2)
YF=0 = B=Fgu

mgnpe = k AL

X1 Toyaio Ofon
XF =By - Fy & IF =mgnpe - k (At+ X) & £F = mynpe “RAL- kx -EZF:-kx

SeAiba 5 ano 15
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VomarS

B. Na vmoAoyiocete:

. TNV ToOTNTA TOV GLGGMUOTMLOTOC. (pov. 5)

T:ZE\/E T=2z |- 2 T-2:.2 T=08s
k 251 o

BXB: MednNnoe -> BXB: 5100,5 -> BXB= 25N
Y1n Ofon looppomiag
YF=0 = BXA = ng

H tdon tov vipotog mpokaiel ocvoneipmon 610 ghati)pro AP amd tnv 0fom
160pPONTiag 1 070l 16GOVTAL ILE TO TAATOG TG TOAGVTOGTS TOV CONOTOG.

T= st

24,7

2

247 =251 AL > Al=

=2 AL=0,1Mm=>y,,=0,1m
57

H xpovon yivetor T gpoviki] otiryp)
B,g= Mgo. = 0. = 5 m/s?
S=1/2.0.t* ¥ 2,5=1/25. P t=1s
To ocopa A gkterel TorAavTmo

Tnv gpoviki] otiypun t = 1s 10 copa A Bpiocketor ot 0éon 1ooppomiog

To copa B emraydverol Katd piKog ToU KEKAPEVOL EMAEOOV

ug=at =» ug=5m/s

At

ZFggz A_P } % = 0 9 APZO 9 P-rg)\"' Pupx: O 9 Papx = P-rg)\’

'PA + PB = Pm)o
-MAV, + ML = (M + M)V
-4.0,785+5.5=9.v,
-3,14 + 25 =9.v,
V= 2,43 m/s
YeAiba 6 amnod 15
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ll. TNV amOGTOCT TOL GLCOCOUATMOUNTOC amd TN VéEo 0Eom oppomiag T GTIYUn NG
KpovomG. (nov. 3)
Xy véa Ofomn Ieoppomiog 1oy ver

YF=0 & Bymo=Fu

25=251% AU D M=% 3 AU=01m 9 x=01m
V4
lii. TV amoécToon mov Ha S1ovOGEL TO GLGCMOUATOO, LEYPL VO LNOEVIGTEL GTIYILOAN Y10,
devTEPT POPA M TaYHTNTA TOV. (nov. 4)
Tooz/MatMe g | 9 7223 To12s
k 257 St
A" TpoTOg B~ tpomog
Epung = Epyy2 U=w, XS —x?
Exvi + Egu = E 2 u= 2—72- Xﬁ — X2
T
Y5 m.(Vi) + Y2 k A = % K.(Xo)° 2,43 = f—’;/xj ~0,01
9.2,43% +257%. 0,01 = 25.7%.(Xo)* X0’ = 0,475 m
53,14 + 2,4629 = 25.7%.( Xo)?
55,61 = 25.7%.( Xo)?
(%) = 0,226
Xo= 0,475m S=3.x +Al" =1,525m
v. Na xotaokevdoete oe Poabuoroynuévoue doveg T ypoEIK| TOPACTACT] NG
TOYVTNTOG TOV GOUOTOG A HEXPL TN GTIYUT TNG KPOVGTG. (pov. 3)
LA

0,8

1/ 1T\ /
01/ \ /
s X :
Y \ /
Py N | /

-0,8
1Y

—
)

~
£

—
=

L(s))
1

(=]
) ]
(=]
(op]
Qo

H apyxn popd tov codpatog A Bempeitar Oetikn (avEpyeTonl 610 KEKAMUEVO EMINESO).

0. No xataokevdcete oe Poabuoroynuévovg ACoveg TN YPOPIKY TAPACTACT TNG
TOYVTNTOS TOV GLUGCOUATOUNTOS OO TNV CTIYUN TNG KPOUGNG UEXPL TN Ty TTOL
undeviletat 1 TayLINTA TOL YL OEVTEPT POPAL. (pov. 5)
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Ugvs = DXy " Ugps = f—z 0,475 = Uge= 2,485 m/s

SA
2,2 /L--.\\
s / N

Vs
05
0 /

u (m/s)

t (s)>

o5 47 %101 42 };/1’3414 s 1l6"*1l7 1lg 1]e™* 1
-1
15 ,/
P //
2,5 r"‘
-3
OEMA 4°: (Movadeg 25)
A. a. Na mpocdiopiceTe yuo mo1eg cuYVOTNTEG TO onueio A
I. exteAel TOAGVTOON pe péyloto mAGTOC, (pov. 3)
AX=K) (IA)* = (IL1T,) + (ML A)?
Y v 0,8
AX=x— f=x— f=x—- f=5k ILA)” = (24)° + (10)°
L f=xl 015 (LAY’ = (24)" + (10)
k=6 = =30 Hz (II;A) = 26 cm
k=7 = =35 Hz
k=8 = =40 Hz AX = (I1,A) - (I1I;A)= 0,16 m
Il. mopapéverl akivno. (nov. 3)
Ax= 2k -1) %
2
Ax=(@2-D2  fo@e-1-Y  fo@e-D-28  f_25026-1)
2f - 2AX 2.0,16 ’
k=7 = f=32,5 Hz
k=8 = f=37,5 Hz
B. Av 1 YEVVITPLOL GLYVOTHTOV TOPAYEL KOUOTO
ovyvotrtog 32 Hz va vtoloyicete:
I. T0 TAATOG TNG TAAAVTOGNC TOV onueiov A (pov. 2)

¥Y=wy1 + v
SeAiba 8 amnd 15
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t t X t t X
Y= V/OWZE(? - %) + ‘/1077,“272'(— - —2) ¥ =y, [ny27r(¥ — %) + 77/1271(? — 2]

A
X, — % t x1 + X,
Y =2y o0v 2 (—2—2L)nur(=
Yo (5 mwn (- )
To whéTog TG TUAAVT®GT TOV onuewv A givau:
016
¥ = 2y, 00v 27 (22 Xl) ¥ =200200v22(’ ) W =2.00200v(6,47)
¥=0,0124 m
il. TV amoudkpvuvon Tov oNUEIOV A TIG YPOVIKEG OTIYUES
(1). t=0,1s (nov. 1)
X=ut x=ut u=h.f
0,1=0,8t 0,26=0,8t 0,8=32.A
t=0,125s t=0,325s A=0,025m

Tn ypoviki} etiypn) t=0,125 s gtavel o kopa wov wapayer n I1; oto onueio A.
Tn ypoviki] etiypn) t = 0,325 S 1o 6V0 kKOpaTO SVPUPELLOVY 6TO onueio A.
Tn gxpovikn otiypn) t = 0,125 s to onueio A Ppiokeror oty 0éon wopponia Tov yoti
Kavéva 00 To 000 KOpa 0gv £QTace 6To onueio A. dpa y = 0.

(2). t=0,2s (pov. 2)
Tn ypoviki otiypn t=0,2 S @téver 610 onueio A pévo to kopa wov wapdayer n I;.
Y=y +vy

t
- (//077;127z(— — ﬁ) +0

¥ =0,027127(32.0,2 — ———
nu2n( 0025)

VY =0,02.7u27x(6,4—4)
VY =0,02.77.(4,87)

Y =0,012 cm

(3). t=04s (nov. 3)
Y=wy1+ vy,
V= l//077,u27z'(£__)+l//o ,U27T(T /,t
VY =0,02.7u27x(32.0,4 - ) +0,02n127(32.0,4 — ﬁ)

0,0 0,025

VY =0,02.7u27(12,8—4) + 0,021127(12,8 —10,4)
V¥ =0,02.7u(17,677) +0,02.770(4,87)
¥ =-0,019+0,012 cm
Y =-0,007 cm
B. a. Na &&nynoete tov tpomO dnuovpyiog tov oTAGIUOL KOUOTOS OTN YOpor TNG
TEPAUOTIKNG O1dTaENC. (pov. 3)

Kafag n yevvtpra Tolavtdce®v TdAAETOL ONUIOVPYEL KOPO TO 0TOL0 O10OIOETAL
KOTa piKog TG Yopons. Otav To KOpa QTaoel 6TO TEAOG TNG YOPONG UVAKAGTAL

SeAiba 9 amno 15
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Kol emoTpéPel pe Vv avtifetn @opd. To mpoominTtOv KOu GVOKAONEVO KOpO
&xouvv TNV 1010 oVYVOTNTO, TAGTOS KOl PNKOS KONOTOS HE OmTOTEAEGHO OTOV
ovupdrovv va dnuovpyovv otacipo kopa. Kamow onpeio mrapapévouv axkivita
KOl KGO0 6npeio TOAAVTAOVOVTOL P PEYLGTO TAATOG.

B. H yopdn mdAietar pe ™ de0TEPT OAPUOVIKT TNG GLYVOTNTA. Na GYESIAGETE T LOPPT
TOV OTAGIUOV KOUOTOG OV Onpovpyeital omn yopodr Otav To. onueior TG YOpPONg

Bpiokovtotl 6Tic akpaieg Toug BEaels. (pov. 2)
\ _—
~ N
/ \
_ >
S

v. Na meprypdyete 000 ahlayéc mov Bo kAvoTe OTNV OPYIKN TEPAUATIKY OdToEN
(xopic va aALaEeTe TN cLYVOTNTA AELTOLPYIOG TNG YEVVITPLOG TOAVIOGE®V) £TGL TOV
pe kabe aAlayn n xopon| va ToAavT®dVETOL LE TN OepeAdon g cvyvotnta.  (pov. 4)

2L\ u F

INo vo tolavrovetal 1 xopon pe TNy Ogpueli®on ocvyvotnto 0o npémer o aplOpoS TV
KOLM®V vo, petmBei. Avto emroyydvetonr pe Toug €€Ng Tpomovg:

a. Na avén0si (tetpanracracsi) n teivovoa dOvaun.

B. No peim0si (vroteTpomiociocel) n ypoppiKi ToKVOTTO TS LOPONS.

v. No peim0si (vroowmhaoroc0sei) To pikog tns yopons.

0. Na eEnynoete 1t evvoovpe 0tav AEUE OTL «TO GTAGIO KOO OV ivat KOO,

(pov. 2)
Otav Aépg 0TL «TO GTACINO KVNO OEV £IVOL KOUO» EVVOOVUE OTL TO GTAGLHO KON,
oev pumopel vo Oewpndel kKOpo a@od 0gv_0100I0ETOL 0TO EAUGTIKO péco (OmmG
amolITEL 0 OPLONOS TG £VVOLOS TOU KUMOTOS), OAAG OTOTEAEL N0 KOTAGTOGT
TOVTOYPOVIS TEAAVTMONG TOV COUATLOIOV TOV ELUCGTIKOU HEGOV.

>eAiba 10 amno 15
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OEMA 5°: (Movadsc 20)
a. Na dtatvnmoete to vouo tov Faraday yio tnv nAektpouayvntiky exaymyn. (nov. 3)

H HEA oam6 ernayoyn gival avaioyn pe 1o puOpd petafoinc tng payvintikig pone.

B. To petoAlikd mhaiclo mov @aivetorl 6To
dwmhovo  oyfuo  PplokeTor Ge  OPOYEVEG
HOyVNTIKO TTESTO LOyVNTIKNG ETAYWYNG B. To
v HEPOG TOL TAOIGIOVL €YEL TN HOPPN Y
NUIKLKATOL axtivag a kor  pmopel  vo T1°
nePLoTPEPETAL YOpw amd tov agova OO’
YOPIG VO YAVEL ETOQPY] LE TIC AALEC TAEVPEG
ToV AoV, Ot Tpelg evBOYpaULES TAEVPES
oV TAouciov €govv unkog b m kabepd. Tn
ypovikn otiyun ¢ = 0 1 poyvntiky por peca
amd 1o TAaic10 ivon péylot.
I.  Na vroloyicete T PEYIOTN HOYVNTIKY
poO1 OV dLOPPEEL TO TAALG1O. (pov. 2)
H poayvntuci pon vroroyiletor amd ™ oyéon @ = B - S - ovvd, 6mov S givan
70 guPfaddv tov mhawsiov kot 9 €ivor N yovio peTald TOV pOYVNTIKOV
OUVOPIKOV YpOpp@vV Kol TG KGOetng 610 emimedo tov miarsiov. Apa, 1
péyrotn poyvntikny pon 0o dSwappéel To Thaioclo 6Tav GVTO £xEL TN popPON
OV QOIVETOL GTO GYNd, OTAV, ONAAOT], TO NUIKVKAMKO Tupa BpiokeTon 610

1010 €imed0 NE TO TETPAYMVO TUN PO TOV TAOLGIOV KoL £E® 0O AVTO.
Apa,

2

. Tn ypoviki otiyun t =0 tOo MUKLKMKO TuUARUe TOL TAotGiov apyilel va
TEPIGTPEQPETAL PE oTadEPT YOVIOKY TavTnTo W YOp® omd Tov GEove OO . No
VIOAOYIGETE TNV MAEKTPEYEPTIKY SUVOUN OTO ETAYMYN TOV TOPAYETAL GTO
TAOLG10 GOV GLVAPTNGN TOL YPOVOUL. (pov. 4)
AOYy® TNG TEPLOTPOPNS TOV TMNUIKVKAIKOV TUNROTOS TOL TANLIGIOL 1)
poyvnTikn pon péoca amo To TAaiclo 0o petafdirieTor YPOVIKA COUPOVO. NE
™ oyéon

2
Dax =B <b2 +—>

na?
® =B-b*+ B-Tavv(wt)
Apa n HEA oné enayoyn mov 0o ep@aviotel 6to mthaiowo Oa siva:
. d® ma’Bw
¥. Avo mapdAinieg petorlkég payec KA kot MN pnkovg 2L kot avtictaong I avé,

nu(wt)

Rovad o PKoOVg otepE®VOVTAL 6TO 0plLovTio eminedo oe amodotaon | n pia and v
GAAn. To dkpa TOUC GLVOEOVTOL UE TOVOUOLOTLTEC MAEKTPIKEG TNYEG UE
niextpeyeptikny ovvaun E. H ayoywun pdfooc A’ pdlog m xo avtiotaong R

ZeAida 11 and 15
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tomoBeteitan kabeta Thve oTig dV0 PpAyES KOl UTOPEL VoL YAIGTPA TAV® GE QVTESG YWPIG
tp1fN. To cVvoTMUO €1GAYETOL GE KOTAKOPLPO OUOYEVEG HOYVNTIKO TEDIO0 B . H
avTiGTOON TOV AYy®Y®OV TOL CLVOEOVV TIG PAYEG UE TIC NMAEKTPIKEG TNYEC KO Ot
E0MTEPIKES OVTIGTACELS TV TNYDOV ELVOL OUEANTEEC.

A
K A
N
QE
—— E
E - = I —
M - N
r
< 2L —>

i. H papoog AI' v apykn ypovikh otiyun t = 0 Ppicketon o kovtd oo akpo
K ka1t M. Na meprypdyete v xivnon g pdpfoov Al dtav oavt agedei
elevBepn. Na eEnynoete v andvinon cog. (nov. 4)
H papoog 00 exktedéoer @Oivovoa moAlvopopuikn Kiviion péypr va
oopponoEL ot 0Son OV Vo 6VUVOEEL TA PéGH TOV VO PAy®V. APov 1
papoog AI' BpiokeTar apyika mo kKovrtd oto akpo K kar M 1 avriotaon
ToOv Tunudtov KA kov MI' 0a givor pikpotepn amd TV avtiotoon ToV
Tunpatov AA kot NA.

Apa, n papoog 0a Swappéetar amd pevpo pe opa and to I' Tpog To A. A@od
N papoog AT dwuppéetar amd pedpo Kol BpiokeTal 6€ poyvnTikd nedio, 0o
aokeiton o€ avTi] ovvaun Laplace pe popa mpog Ta dxpa A ko N. ‘Etor 1
papooc Ba apyicer va kiveitar pe emrdyvvon npog 1o axkpo A kor N. H
gmrayvven TS papoov dev Ba givan otabepr). Oa perdvetor Yo 6v0
Adyovg: AOY® avEnong ¢ avriotaocns Tov ayoyov KA kv MI' ko Loyo
™G emayoYKS Tdong mov Oa avantvyBel ota akpa g papoov AI. Aiyo
PV TEPAGEL 0O TO PEGO TOV PAY®V (OrakeKoppéVY Ypopp) n emrdyyvvon

A :
K ' A
1 N
1
1
- 1
oK :
LS : -
E— I Fo! | T E
|
1
1
1
| V
M ; : N
1
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™g papoov 0o pnoeviotel. Adyo® adopdaverag 1 papoog Ba ovveyioer Tnv
Kkiviion g mpog 1o dxpa A kot N. H avrictaon tov tunpatov AA ko I'N
0o yiver pkpotepn amd v avrictaon tov Tupatov KA kv MIT pe
amotéheopa 1 papoog Al va dwappéetar amé pevopo pe gopa améd To A TPog
7o I'. H @opa t™g dvvaung Laplace 0o avrietpagei emppodovovrog T
papoo. H pafoog 0o octapatios yro puo otiypn og 0éon nminociéotepn oto
néEGO TOV pAymv o€ cOYKpLon pe T1) 0on amé TNV omoia aPEONKe ehevBepn
(MY TOV ETOYOYIKOV QUIVOREVOVY). TN ovvE Eld 11 pafoog 0o exteléoel
napopore kivon 7wpog to axkpo K kv M. Ov kiwvfosig ovtég Oa
gmavoloppavovror pe ™ papoo vo otopotd kdbe @opa oe pKpOTEPM
ant606TO0 00 TO HEGO TOV PAYMV.

Telka n papoog 0o 1oopponioel 6T0 NGO TOV PAY®V.

No mpocdiopicete ™ 0€om 1ooppomiog e pdfoov. Na duotoAoyncete v
amdvINGoT GOG. (nov. 2)
H 0¢om wopporniag g papoov sivar to péco Tov padynv KA kor MN. Xg
avti ™ 0£om N SPOopPd dvvapikov peTald TOV dxpov A kot I' gival unosév
Kol apa 1 papoog dev 0a dwappéetor amé pedpa kor dgv 0o aokeitor o€ VTN
ovvaun Laplace.

Metartonilovpe ™ papdo Al amd 1 0éomn 1coppomiog TG KATA TOAD UIKpPY|
amOoTACT X TAVM OTIC PAYES KL TNV OPVOLULE EAEHOEPT. Be®PDOVTOS GE OVTN
NV TEPIMTOON AUEANTEN TO ETAYMYIKE pevpota ot papoo Al va deilete 6TL N
ePi0d0C TOV TOAVIOGE®Y oL Ba ektedel 1 paPdog divetor amd ™ oyéon:

Hn]w

EIB

No Ocopricete 611 X2 K x.

YnevoopiCovrar ot kavoveg tov Kirchhoff: X1 = 0 yw xéppo ayoyov ko XE = XIR

v Bpdyo ToV KUKADUOTOG,. (nov. 5)

I'o va Tpocdlopicovpe TV mTEPi000 TOV TAAAVTAOGEMY TNG PpAfoov Oa
ogiZovpue 0T 1 OVVOUN TOV aoKeiTol 6T PAPOO givar TS popoeNg

F=-D-x

omov x gival N amopdkpuven s papoov amd T 0<on weoppomiog kar D
gival po otadepa.

I vo vroloyicovpue TN 6vvau Tov ookeiton ot papfoo (6vvaun Laplace)
0a pémer va vroroyicovpne TNV £VTOGT TOV PEVRATOS TOV drappéel TN Ppafoo
AT (yopic va Aafovpe v’ OYIv HOg TO ETAYMOYIKA GUIVOPEVA GE VT TNV
nepintoon).

I'V avt6 To okom6 epappolovpe Tovg kavoveg Tov Kirchhoff yiva tov koppo
A kon tovg Bpoyovg KAI'MK kot AAI'NA.
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x 0
A l
K : - A
I ! I
1 < 0
_ 1
B I 1
© 2/]\—1, | E
I —
E F ! ' -
1
1
| ~—]
1
: Vi
M " ! N
< 2L >

1% kavévac (yvo tov kOppo A): ZI =0 = I, + 13— 1, =0
=>L=L1—-I3 (1)
2% kovévog: LE = XIR
Bpoyoc KATMK: E=1;-2r(L—x)+I,-R (2
Bpoyoc AATNA: E=15-2r(L—x) —I, R (3)

Ano 116 e&romoerg (1), (2) ko (3) vroroyilovpe TNV £VTAOT TOV PEVROTOS
7ov owappéer TN papoo Al':

_ Ex
~ r(L?2 —x2) + RL

I,

A@od x? K x = x? « L? ko, Gpa, propodps va mapoleiyovps Tov 6po
2

rXx“ otov mapovopaot). Etol, &ovue
I - Ex
27 LrL+R)

Enmopévog, n dvvaun Laplace mov 0o aokeitan otov aymyoé Oa civar ion pe

. __ BEI
LSIGL+R) ~

H @opa ™ dvvaung Laplace givor avtifetn g gopac T amopdkpoveng
amé T 0éom wooppomios Ko apa:

SeAiba 14 amno 15
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A@ov 1 dvvapun mov aokeitor ot PAPoo givar TG popoeng F=-D-x, n
papoog 0a exterécel A. A. T. pe ot00gpa TaldvToong

D ., BEIl
—MO = TGL+ R)
Enopévmg, 1 m€Pi0d0g TOV TAAAVTAOGEMY TS paPoov Oa sivan

mL((rL + R)
T=2
”J EIB

LEANOCC
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