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B1. (ii)

ATO TtV £l TOLG £KATO LETABOAN BPLOKOULE TN OXECN TOU VEOU UNKOUC KULOTOC E TO QPXLKO.
A= A_S
——100% =-40% = A =A-0,4L=0,6L=> — ==
A A3
To UNKOC TNG XOPONE 0€ €va OTACLUO KUUA e akAOvnTa Kot Ta SU0 AKPO TIPETIEL VAL VAL AKEPOALO
oA arAdoto tou A/2, dpa £XOUUE:
A
L=x—
2

omou K givat To MARB0G TWV KOWALWY TOU OTAGLUOU KU LOTOG.

Al

Apxwa: L= K% , Tehka: L= K'%

, A A kK A 5 10

Oonote K—=K—=>—=—=—=—=_...
2 2 k AN 3 6

Apa, AV TO TIPWTO OTACLUO KUHA €XEL 6 KOWAlEC TO SeUTEPO OTAGLHO KUMA €xeL 10 KoALeC.
B2. (iii)
H aAAayn Tou pétpou Tng Taxutntag odeiletal povo otn duvapun avtiotaong, yati n duvaun Lo-
rentz elva cuvexwg KABeTN oTNV ToXUTNTA ToU cwpatidiou Kat Sev mapayel £pyo. ATo to Bewpnua
UETAPBOANG TNG KLVNTLKNG EVEPYELOG avApEoa oTta onpeia K kat A €xoupe:

1 1
Wavr = KTE}» - Kapx = Wav‘r = Emug _Emvlz (1)
Ot taxutnteg Tou owpatidiov ota onueia K kat A elvat:

_R,Bq _R,Bq (3)

v, (2), v,
Ao TG oxéoelg (1), (2), (3) £xoupe:

m
2p2,.2 2p2,2 2.2
W, =lm[R2Bq _RiBg J:Bq (R2-R}) 4 B=

1 2mW,,
q\R;-R}

o2 : : 2m

m m
B3. (i)

To XpovikO SlaoTnua mou KAVEL N odaipa amd tn oTyun mou TV adroaps eAsUBepn HEXPL Va
$OdoeL oto £6adocg yla mpwtn Ppopd sivat:

g
H odailpa $pBdavel oto Sdmedo pe taxlTNTA METPOU /2hg Kal avamndd pe taxuTnta PETPOU

u, =k-4/2hg (1)
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. , . . . . , I
H B€on tng odaipag petd tnv avamdnon neplypddetal anod tn oxeon y =u,t — Egt .

Me avtikatdotoon y =0, BplOKOUUE TO XpOoVIKO SLACTNHO AVALESO OTNV TTPWTN Kal oTn SeVUTEPN
\ 2
Kpouon At= '}
g

Me tn Bonbela tng oxéong (1), MPOKUTMTEL OTL TO XPOVLKO SLACTNUA QVAUESO OTNV TPWTN KOL TN
. . , 2
Seltepn kpoLon eival: At = —K1/2hg
g

H taxvtnta g odaipag petd t Sevtepn kpovon givat: u, =« -4/2hg

Apa, TO XPOVLKO SLdoTnua avapeoa otn SeUTepn Kal tnv Tpitn Kpolon sival:
2

At=2% [ohg
g

AvTioTolya Kot yLa o UTTOAOLTIL XPOVLKA SLAOTALOTA, EMOUEVWE O OALKOG XPOVOC €ival (00¢ He:

At = \/:+2 \/7 \/7 om=\/%(l+21<+21<2+...)

Atveton 6t 1+ 2K+ 2% + 21 +.. 1— yiak <1, dpa Ba €goupe:
—K
2h 1+
Atokuco =\ .
g l-x

To OUVOALKO XPOVLKO SLACTNUA Yl VO OTOUATACEL va KLWVE(TaL n odaipa amo tn oTyun mou Thv
adroape eAeUBepN va KvnBOel eival EMTATTAAGCLO OTIO TO XPOVLKO SLAOTNLO TTOU XPELALETAL YLaL VO
dOdoeLyLa Ttpu'utn ¢dopa oto amnedo, onote:

h1+1< 1+K 3
OMKG_7 K=Z

OEMAT

ri. Eivat 4A=0,8, dpa A=0,2m kat f=N/t=5Hz. Akopa A=0,1m.
To kUpa ou dnuoupyel N mnyn €xel e€lowon:

y =0,2np2x(5t+10x)(S.L)

2. To otypudturo neplypddetat andé m oxéon y = 0,2np2m(1,25+10x)(S.L)

Mo va oxeSLACOUE TO OTLYULOTUTIO TOU KUMATOG, BPIOKOUUE TIPWTA TN KEYLOTN QmOOTACH OTNV
onola €xeL OAoeL To KUpa pundevitovtag tn Gpdon Tou KUUATOG:
2n(5t+10x)=0=>5-0,25+10x =0 =

x =-0,125m

O 0plOUOC TWV KUMOTIKWY ELKOVWV givat:
x| 0,125m 1 0,125
A 0,Im 4

To OTLYMLOTUTIO Elval OTIWG OTO OXNUA.
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Mo Ta onueia mou €xouv (O£ TNV KWVNTIKA KOL TN SUVAULKE EVEPYELA TOUG LOXVEL OTL:

A2

1 1
E:K+U:2U:>5DA2:ZEDyZ:y:iT:iO,lﬁm

Amo to oxua BAEMou e OtTL Ta onpela ou €xouv K=U ka

y = +0,13/2m eivou névte ouVOALKA.
v 4(m/s)

3. To onueio mou Bpioketal otn Oéon x=-5cm &ekwvael  2mp

Vo TAAQVTWVETAL TN OTLYMN TIou €XeL undevikn daon,

2n(5t-10-0,05)=0=t=0,1s 0 0.1 035 t(s)

2y

. . . . . m
H péylotn taxUtnTa TAAAVTWONG Tou onueiou givat: v = 0A =21—
s

H oxéon taxutntag xpovou eivat L = mAcvvot' = 21 -cuvl0n(t —0,1)(SI) , ondte n ypadikr ma-

PACTAON TNG TOXUTNTAG TOU HE TOV XPOVO £lval OwG 0TO oxXNUa.

4. H ouvdptnon tng ¢aong pe tov xpdvo yia o onpelo mou @ T(rad)

Bploketal otnv B€on x=-0,2m eivat: .
T

0= 2,{%+%) —10mt — 4 (S

Onodte n ypaodkn mapdaoctacn Gpaong - xpovou eival Onwg =0l 04 {):8 )

OTO OXAUA.

5. Ta onuela ou €xouv apVNTIKA AIMOUAKPUVON Bpilokovtal otig BEoELC:

)
—0,13/2m = 0,227 (5- 0,25+ 10x) = 8;)
X, =——m
80
Ta onuela auta €xouv dtadopd paong LeTal Toug lon pe:
0 -0, = 2 xxz =2n?//fgrad:> 0, — 0, =§rad

MeyaAUtepn $Aaon TAAGVTWONG £XEL TO ONUELO TTOU BPLOKETAL TILO KOVTA OTNV apXn Twv afovwy

SnAadn 1o X, = —%m .
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OEMA A

Al. To mAaiolo £xeL oAlkn avtiotoon

Q
R=0,05—-4m =R =0,2Q kot siappéstal and psljua évtaonc:

m
=219 5 _s0a
R 0,2

Apa, n duvaun Laplace mou ackeitol 0TO HECO TNG KATW MAEUPAC €XeL POPA TIPOG TA TTAVW KOl
UETPO (o0 pe:

F, =Bla=0,1-50-IN=F =5N

Ot SuVAUELS Ao TO payvNTIKO edio ou aokoluvtal otig SU0 KABeTeg MAsUPEG e€oubeTEpWVOVTOL
peta€l Toug Kat N cUVOALKA porth OAWV Twv SUVAUEWV elval undevikr).

A2. Anto tnv Loopporia Tou mAatclou €xoupE:
IF,=0=T,+F =T,=15N

ATO TNV Loopporia Tou aywyou: l_TVI‘]
IF, =0=>mg+kAI=T; =15N =

Al=0,05m, (T,=T))

o/

Apa to eAatrpLo gival EMUNKUUEVO OE = I L0

oxéon Pe t0 PUOLKO TOU HUAKOG KOTA fo i —
0,05m. ' o

H améotaon avdueoa otn Béon Loop- T

portiag Tng TaAdvtwong Kol To GpuUCLKO e 111-' T e i
f=} EL ’
unkog eivat ton pe: '

mg =F, = mg=kAl'= Al'=0,lm k= R s
omdte To MAQTOG TNG TOAdvVTWwong ivad: : k= k=
A=Al+Al'=0,15m = oM. = QL
H apxwn ¢aon tng tTaldvtwong eivat

ton pe /2 yati to cwpa Eekvael tnv t=0 amd tnv akpaio Btk B€on tng TaAdviwong.
H ywviakn ouxvotnta tng TaAdviwong elvat:

o= % 108
m S

Apa, e€lowon amoudkpuvong - xpovou eivat:
y = Anu(ot+9,)= O,lSnp(lOt +§](s.1.)

A3. Otav n Suvapikn evépyela TG TAAAVTWONG lval ton Ke Tn SUVOULKE EVEPYELX TOU EAaTnpiou
yla pwtn $opad TOTE N AMOCTACN TOU CWUOTOG Ao To GuoLKO Unkog Ba eival ton e Tnv amno-
OTOON TOU CWHOTOG amo tn B€on Lloopporiag, apa Ba eivat (oe¢ 0T HLOO TNG AMOCTACNG AVAUECQ
0€ QUTEG TLG SU0 BEoELg, omdTe N anopdkpuvaen anod tn B€on ooppomiog Ba ival x=0,05m. I auth
TNV AmopaKpuveon 0 puBOG LeETABOANG TNG OPUNAG ElvaL:

d—p:—kx:—SN
dt
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H tox0TnTa omd AAET givat: v =—avVA” — x> =—/2 m/s

A4, KaBwg o aywyog tadavtwvetal n Stadopd Suvapikou Vaz, (V)

oTO AKPA TOU AOYW EMAYWYNG lvat:

0,15
V,, =Bva = B(DAaGDV((Dt + (Po) = ,

OJ-H)OJS~LGUV@Ot+E) _
2 0 021 t(s)

\QZZOJSGuv@0t+gj:¢\gZ:—QlﬁuuquL) oS

H ypadikn mapdotaon tng TAong e Tov Xpovo o€ pla mepiodo trl]q TOAQVTWONG €lval OMwg oTo
oxrua.
Mapatnpolpe ot aAAGleL n moAwotnta TN dtadopdg Suvapkol kabwg aAldleL n popd kivnong
TOU aywyou.
A5. O AaunTpog EXEL WELKN avTioTaon:
R, = V—“z =10Q

Pk
OLQVTLOTACEL TOU aywyoU Kot Tou AapmTthpa cuvEEovTal og OELpd, apa N oAk avtiotaon sivat:
R, =10Q2+10Q =20Q

To péyLoTOo peEUA OTO KUKAWUA ElvaL:
[ - Vi 0,15

o = A =0,0075A
R

or
Apa n HEYLOTN TAON OTA AKPO TOU AQUTTHpA lval:
A" =1_R,=0,075Volt

A,max m
Mo va AeLtoupyel Kavovika o Aapmtipag Oa mpEmeL n evepyog TAON OTA AKPA TOU va glval (on pe
10Volt. E6w Opwg n evepyog taon sivad:

V VA,max _ 07075

SRR/}

Apa, 0 AQUTTAPOG UTIOAELTOUPYEL.

V TOoAU pikpotepn Twy 10V.
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