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PYZIKH KATEYOYNZH> 2EIPA B’ louviog 2005

MEPOZX A’
1. Amé 10 vépo Tou Hooke uttoAoyiCoupe Tnv oTaBepd EAACTIKOTNTOG:

F 02
Ax 0,04

=5N/m.(1u)

H evépyela TTou aTTaITEITAI YIA VO ETTINNKUVOUNE TO CWPa atmd 14 cm o€ 16 cm
gival:

AE=%K(Ax22 —Ax}), 0ToU AX2 = 16 — 12 cm = 4 cm Kal

Ax1=14-12cm=2cm. (2 u)

AVTIKaBIOTOUE,
AE = %5(0,042 —-0,02*)=0,003J . (2 u)

2. (a) H digvBuvon kai n @opd NG
ouvaung oTtov aywyd atrd 10
MayvnTikG TTEdiO  QaiveTal OTO
oXNHa. (2 p)

X
w
X
—X—
X
X

o,

(B) To pétpo TG duvaung o X x X X i )
F diveral amd 1n oxéon:

F=Bla. (15 )

Av dITTAOCIACOUUE TNV TIPR TOU B KOl AQVTIOTPEWOUME TN QOPA TWV PAyVNTIKWV
YPOHPWV:

To pétpo TnG duvaung F kai n dievBbuvor Tng Ba TTapapévouv Ta idia epdoov
dev €LapTwvTal ATTO TNV TIUNA TOU B. (1 M)

H @opd ¢ F avriotpépetal étav avTIOTPEPETAI N QOPA TWV HAYVNTIKWV
YPANUWYV TOU TTEDIOU. (0,5 M)
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PYZIKH KATEYOYNZH> 2EIPA B’ louviog 2005

3. (a) Zmnv 0Bd6vn Tou TTaAPoypd@ou Ba eu@avioTei n evaAhaoodpevn TAON,
OTTWG OEiXVElI TO OXEDIAYPAUMA: (3 u)

MV

(B) Eav ditAaciaoTei n ouxvoTnTa Vv TTEPICTPOPNG TOU TTAQICIOU:

(i) Ba OirTrAaciacTei T0 TAATOC TNG evaAAacoouevng Tdong, omoTe Ba
OITTAACIOOTEI TO PEYIOTO TNG TIMAG TNG KAPTTUANG V = f(t), (1 u)

(i) Oa dirrAaciacTei N ouxvotnTa TNG €VOAAQOOOPEVNG TAONG, OTIOTE
dITAac1aZeTal 0 apIBPOS Twv KUKAwY TNG KAPTTUANG V = f(t) otn povada
TOU Xpovou. (1 u)

4. (a) H évraon KOPATOG €ival N KUMPOTIKA €vépyela TTOU TTEPVA avd povada
XpOvou oTn povada Tng em@AveIag TTou gival kabetn otn dieuBuvon diddoong
TOU KUMATOG, A ME JOBNUATIKA OXEon,

_AE _ P stou P eivar n 10x0g TG TNYNAS. (1 1)
ASAt  AS’ '

(i) Mo oQaIPIKO KUUA, AS = 4z*, OTIOTE TIAIPVOUE,

J =

P
(1
. (1)

(i) MNa emiedo KUPa TePVA n idla KUPATIKA evépyela yia OedOMEVN

emeavela, ion pe S, omdte n éviaon e€ivar ave¢dptntn NG
atréoTaong amoéd Tnv TNyn.

P
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(B) o ouvteAeoTG atToPPOPNONG OTAV £va ETTITTEOO KUPA DIEPXETAI PEoA ATTO
éva UAIKO eCapTaTal:

(i) atrod TO €i60G TOU UAIKOU. (1 )
(i) at1ré TN ouxvoTnTa (1] MAKOG KUPATOG) TNG aKTIVOBOAIAG. (1 )

5. (a) ZwAnvag mapaywyng akTivwyv X (oxnuUaTika). (1 p)
V,

(20 KV — 100 KV)

Aéoun nAekTpoviwv
Avodog

Kdeodog

FudAivog cwARvag
uynAou kevou

Aéoun aktivwyv X

"
-
“

UL L LU
apas®

H kaBodo¢ Bepuaiveral pe ouvexn Tdon kal Eayovtal NAeKTpdvIa Ta OTToia
EMTAYXUVOVTAI HE HEYAAN BIa@Oopd DUVAUIKOU TTPOG TNV dvodo. Ta nAekTpdvia
@TAVOUV 0TNV AvodOo JE PJEYAAN TaxuTnTa, dpa JEYAAN evépyela, Kal
aAANAETIOPOUV e T ATOPA TOU UAIKOU TNG avodou. Me Tnv aAAnAeTTidpaon
QUTH TTAPAYETAI NAEKTPOPAYVNTIKA OKTIVOBOAIQ, TTOU aVAKEI OTO QACHA TWV
akTivwyv X. (2 u)

(B) Or akTiveg X 110U TTOPAyovTal 0T0 owAfva Coolidge ptropouv va yivouv
MO OKANPES (aug¢non TnG ouxvoTnTag TOoug) av au¢foouue Tn Olapopd
duvapikoUu PETagu avodou-kabBodou.

(2p)
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6. (a) Auo dIOQPOPEG PETALU TPEXOVTOG KAl OTACIUMOU KUUATOG:

(i) 2TO0 TPEXOV KUMAO n KUMOTIKA evépyela OladideTal amrd onueio o€
OnMEIO OTO XWPO, EVW OTO OTACIUO KUPO N KUMPATIKR evEépyela O€
d1adideTal aANG TTapapével o€ Pia TTEPIOXH Tou Yéoou diddoong.
(1H)

(i) 2T0 TPEXOV KUUa OAa Ta onueia Tou yéoou aTo oTroio dladideTal To
KUJO  TAAQVTWVOVTAl €VW OTO OTACIMO KUPO UTTAPYXOUV onueEia
MOvIPa akivnTa (deouoi). (1 )

(B) To uAKOG KUPATOG TTPOKUTITEI ATTO TN YPAPIKA TTapdoTOon:
A =0,04m.
H 1repiodog Tou KUPATOG gival,

T :i: 0,04 =0,2s

Emopévwg ¢nteital To oTIYPIGTUTTO TOU KUPATOG PETA ATTO XPOVO i00 JE
t =0,05 s = T/4, 10 oTT0iO QaiveTQI OTO OXNMA. (3 u)

+y (cm)
1 -

0 } } } } — X (cm
p (cm)
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MEPOZX B’
7. (a) O1 vépol Tou QuTONAEKTPIKOU QPAIVOUEVOU:

(1) O pubpodg egaywyng nAekTpoviwv atmo éva PETaAAO eival avaAoyn Tng
€VTaonG TNG OKTIVOBOAIOG TOU QWTOG TTOU TTPOCTTITITEI OTO METAAAO. (1 )

(2) H kivnTikh evépyeia Twv eEepXOMEVWV NAEKTPOViwY atTd éva PETAANO Oev
eCaptdrar amdé TNV €viaon TnG OKTIVOBOAiag aAAG civar avdAoyn Tng
ouxvoTNTag TNG aKTIVOBOAIaG. (1 )

(8) Ymdpxer upia €AdxiotTn TIA TNG OuxvOTNTAG TNG AKTIVOPOAIGG, TTOU
e€apTdTal atrd 170 UAIKO TOU PETAAAOU, yia TNV OTToia JOAIG TTOU TTaPATNPEITAI
eCaywyn nAekTpoviwv. Av n ouxvoTnta TnNG akTivoBoAiag gival KaTw atmmod tnv
OpPIOKA ouxvoTnTa €ival aduvarn n €gaywyr NAEKTPoOvViwv atrd 10 PETAAANO,
avecdpTnTa AT TO TTOCO PEYAAN UTTOPED va gival n €vtaon TnG akTIvoBoAiag.
(1H)

(4) H eCaywyn nAektpoviwv amd T1O MPETAAAO YyiveTal auéowg HE TNV
TTPOOTITWON TNG akTivoBoAiag, dedopévou OTI N ouxvoTnNTd TNG €ival ion n
MEYOAUTEPN aTTO TNV OPIKK ouxVvoTNTa. (1 M)

(B) ZUpewva pe TNV KAAOOIKA QUOIKA N €VEPYEIQ PIAG AKTIVOBOAIOG (QwTOG)
METOQEPETAI KATA OUVEXN TPOTTO (KUMATIKA Bewpia). AUt n evépyeia PTTOPEI
va 000¢i oTa NAEKTPAOVIA KAl VO TTPOKAAETEI TNV €YWY TOUG ATTO TO METAAANO,
€QPOOOV Ba ATAV APKETA YIO VO TTPOKAAECEI TO PaIVOPEVO. AUTO anuaivel 0TI O
TTapdyovtag Tou Ba kaBopife Tnv €caywyn 1 Ox1 TwWV NAEKTPoOViwv aTTd TO
METOAAO Ba ATav n évraon TnNG akTivoBoAiag kai OxI n ouxvotnTa. Oa ETTPETTE
onAadr akTivoBoAia PeYAANG éviaong avegapTNTwG TnG ouyxvotnTdg TngG va
e€ayel nAekTpovia. ETTopévwg, oup@wva TTavta Pe TNV KAAOOIKN QuOIKh, Ba
ETTPETTE N KIVATIKN EVEPYEIQ TWV QWTONAEKTPOVIWV va €Laptdatal ammo Tnv
évraon kal Oxl ammd Tn ouxvoTnta TnG akTivoBoAiag. Emiong @wg MIKPAS
évraong, epdoov Ba TTPOCTTITITEI OTO PMETAANO yIa PEYAAN XpPoVviIKH dIdpKela Ba
MTTOPOUCE O€ WIa OTIYUA TTOU Ta NAEKTPOVIA Ba aTTopPOPOUCaV TNV KUUATIKN
evépyela oe OAn autrp Tn OIGPKEIA, va TTAPOUV CAPKETH €véEPyEIa yia va
MTTOPEOOUV va eAeUBEPWOOUV aTTO TO PETAAAO.

OAa 1a M0 TTavw € CUPQPWVOUV E TA TTEIPAPATIKA ATTOTEAEOUATA, ETTOUEVWG
N KAQOIKN QUOIKA aduvartei va eENyRoel ToO aivouevo. (3 u)

(Y) 'Exoupe Tn @wTONAEKTPIKN €€iowon Tou Einstein:hv =E,_ +b.
Emeidny E_, =el

Ktv ar

hv b
Vi === (1)

e e .
AT auTr @aivetal n ypappiki oxéon V. = f(v), n KAion Tng otroiag givai ion

Traipvoupe Tn oxéon: hv=eV, +b. ATTO auTr) £XOUME,

ME —. YTroAoyiCoupe atrd Tn ypa@Ikn TTapdoTtacn Tnv KAion Tng eubeiag.
e
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AT 1,75
Klion = =— =4167x10""V.s (1
TTBr " 4.2x10" (1w
Emopévwg,

h =4,167x10" = h=4,167x10"" xe = 4,167x107"° x1,6x10™" = 6,67x10* J..s (1 )
e

Var (V)

A

2.5

1.5 - /

0.5 - B) r

0 ‘ ‘ ‘ ‘ ‘ — v (x10" Hz)
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8. (a) ‘Evag TpoT1TOo¢ €ival va a@riOoUlE va TTEPACOUV Ol aKTIVOBOAIEG KABETA OTIG
MayVvNTIKEG YPAUUEG OJOYEVOUG PayvnTIKOU TTediou. (1 u)
Eteidr) n aktmivoBoAia y dev @épel NAeKTPIKO QopTio, dev eTTnpedleTal amd 10
medio kal dladideTal uBUYpaAPUa XWPIG EKTPOTTA aTTd TNV apXIKh dieubuvaon.
ATO Tn O1eUBuvon TNG €KTPOTING Twv GAAwWv dUO akTIVOBOoAIwY a Kkal B
OIOTTIOTWVETAI OTI TIPOKEITAI VIO QOPTIOPEVA CWHPATIOIO KAl UAAIOTA QEPOUV
avTiBeTo @OpTio. AIATTIOTWVETAI £TTIONG OTI Ta CwaTidIa o gival BeTIKA
QOPTIOPEVA KAl Ta cwuaTidla B gEpouv apvnTIKO opTio. (1 u)

(1w

(B) (i) Or akTiveg B TTapdyovTal e Tn dIGOTTACN £VOG VETPOVIOU TOU TTUPKVA:

inolp+ B+ v+ evipyeia
(1)

Otav o TTupAvag TTEPIKAEIEl TTOAU TTEPICCOTEPN EVEPYEIQ, ODNYEI TOV TTUPHVA O€
EKTTOUTTH) aKTIVOBOAiIag y (nAekTpouayvnTikr) akTivoBoAia), n otroia agaipei
QPKETA €VEPYEIQ ATTO TOV TTUPHVA, Gpa O TTUPAVAG YiVETal OTABEPOS, XWPIG
METAROAR Twv cwuaTIdiwy Tou TTUpnva. (1 )

(1) ZTa epyaoTAPIO QUOIKNG Ol OKTIVEG O AVAKOTITOVTAI JE TTOAU AETTTO UAAO
XOPTIOU, Ol aKTiVEG B UE QUAAO aAoupiviou TTaxoug TrepiTTou 1 mm evw ol
OKTIVEG Y avaKOTITOVTAI JE TTAGKA JOAUBSOU TTAXOUG MEPIKWY EKATOOTWV. (2 M)

(i) Av o avixveuTtng padievépyelag TotroBeTnBel o€ atréoTacn 50 cm atrd 10
padievepyd UAIKO TO OTTOIO EKTTEUTTEI CWHATIOI O, OEV TTPOKEITAI VO KATAMETPA
auTd Ta cwuatidia €TTeId N EMPEAEIO TOUG OTOV ATHOCPAIPIKG AEPA KUMAIVETAI
atrd 2 cm péxpl 10 cm. Emropévwg 8¢ Ba ptropéoouv va diavioouv ammooTaon
50 cm péoa OoTOV ATUOCPAIPIKO AEPA YIA VA GTACOUV OTOV QVIXVEUTH. (2 u)

(y) Mg Baon mn diatApNon Tou Jadikou Kal TOU OTONIKOU apIBUoU, £XOUE:

W Rn—’ Po+3a. (1u)

YeAido 7 and 22



PYZIKH KATEYOYNZH> 2EIPA B’ louviog 2005

9. (1) H 1Tepiodog atmmAou ekkpePoUG gival,

Tzzn\/z (0,5 )
g

Apa

2 2 ! ng
T° =4r"—=(=—.(0,5p)
g 4
AVTIKOBIOTOUE YIQ TO EKKPEUEG A:

22x9.81
(= = =0,99m . (1
4x3,14% (1)

(1) H @aon yia 1o KABe £va eKKPEPES gival:

D, :2—ﬁt Kal @, :2—ﬂt
T T

1 2
Ta duo ekkpepr) Bpiokovtal o€ @don otav ®, —d, =2Kz, 6mou K=0,1, 2 ...

Apa

KTT.
2—”t—2—”t=21(7r:>t:—l 2. (1p)
Tz T1 TI_TZ

MNa K = 1 Bpiokouue 10 Xpdvo TToU EavappiokovTal o€ @Aacn yia TTPWTN QopJ,
METG TN oTiyuni t = 0. Apa,

_KTT, _ 2x18

= = =18s. (1
T,-T, 2-18 (1H)

To ekkpePEG A e TTEPiIodO 2 s Ba ekTeAéael 9 TAAQVTWOEIG KAl TO EKKPEUES B
pe TTepiodo 1,8 s Ba exkTeAéoel 10 TAANAVTWOEIS. (1 p)
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(B) (i) H paZa m ekteAei TaAGVTWON PE TN ouxvoTnTa TOoU dovnTh, dnAadn ue
ouxvotnta 10 Hz. (1 w)

(i) Av n ouxvotnta Tou dovnTr YeTaBAnGei (1) amd 10 Hz og 8 Hz 10 TTAGTOG
TaAdvTwong NG pafag m Ba augavetal. (0,5 )

AuToO Ba cupBaivel yiati TO TTAATOG TAAGVTWONG TNG PALAG YiveTal PEYIOTO OTAV
n ouxvoTnTa ToU TOAQVTWTA Yivel ion he Tnv 1IdlocuxvoTnTa TNG NAJOg TTOoU Eival
ion pe 5 Hz. Agpou apxikd n pdala Talaviwverar pe ouyxvornta 10 Hz, n
peTaBoAn amd 10 Hz o 8 Hz 1TAnoidlel TTpog Tnv 1IdlocuxvotnTa TNG MAlag.
(0,5 )

Av n ouxvotnta Tou dovnth) peTaBANnBei (2) ammd 10 Hz oe 12 Hz 10 TTAGTOC
TaAAvTWwongG TNG NaCag m Ba peiwveTal. (0,5 p)

AuTté Ba cupBaivel yiati N yetapoAn ammd 10 Hz og 12 Hz ammopakpuveTal atrod
TNV 10100UXVOTNTA TNG NAZag. (0,5 u)

(i)  2uvtoviopog, OTIG TOAAVTWOEIG, OVOUAZETAlI TO QPAIVOPEVO OTIOU EVag
TOAQVTWTAG  eKTeEAEl  eCavaykaopévn TaAGvTwOon Kal 1o  TTAATOG
TAAQVTWONG TTAiPVEl TN MEYIOTN duvaTh) TIUN. (1 )

(iv) TMapadeiypata oOuvtoviohou: o€  yepupla OTav  TTeEpva  @aAayya

OTPATIWTWY ME BnuaTIoNo. O CuvéTTElEG €ival n KATAPPEUCN TWV
YEQUPIWV. (0,5 u)
O ouvtoviopég peTaglu piIag xopdng KiBapag e €va TTAAAOUEVO
dlaTTacwy. To amoTéAeoua gival n TTapaywyn TTo £VTOVOU 1XOU TTou
MTTOPEl va aglotroinBei 010 KOUPdIOPO TOU QvTioToIXou £yxopdou
opydvou. (0,5 u)

10.A). (a) ‘Eva otdoiyo kupa o€ pia xopdn dnuioupyeital étav dUo eykapoia
KUpara, he Ta idia xapaktnpioTikd, diadoBouv katd UuAKog TNG Xopdng o€
avTiBeTEG KATEUBUVOEIG KAl CUPPBAAOUV KaTd Urkog TNG Xopdng. Ta duo
EYKApPOIa Kupata dnuioupyouvtal 6tav BEcoupe o€ TaAdvTwan To £va AKPo
NG Xopdng, He TN BoriBcia dovntr], OTTOTE TO KUK TTOU dnuIoupyEiTal
d1adideTal KATA UAKOG TNG XOPONG TTPOG TO AAAO AKPO, OTTOU AUTO avAKAQTAI
Kal ONMIOUPYEITAI TO AVAKAWMEVO KUUA TTOU CUMBAAAEI E TO TTPWTO. (2 M)

(B) (i) E@bdoov n xopdn TTAAAeTal e TN BepeAIdN ouxvoTNTAa TNG, £XOUME dUO
de0oPOUG avTioToIXa OTa dUO AKpa TNG. Apa TO PNKOG TNG XOPONG IcoUTAl UE TO
MIOO TOU PNAKOUG KUUATOG: (0,5 u)

(z%:iz2€:>ﬂz2x0,6:1,2m.(0,5u)

H taxutnTa diddoong Tou KUPATOG TN Xopdn €ival,
v=Av.(0,5u
AvTIKaOIO0TOUNE

v=12x40=48m/s. (0,5 )
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(1) AUo TPOTTOI UE TOUG OTTOIOUG UTTOPOUUE VO AUEACOUUE TN oUXVOTNTA
TOAGVTWONG TOU XOU TTOU TTaPAYEl Jia Xopdr ival:

(1) va aug¢nooupe Tnv Tdon (duvaun) n oTroia KPATA TEVTWHEVN TN XOPON. (1 M)
(2) Na eAaTTwo0oUE TO PAKOG TNG XOPONAGS, (1 M)
B). (a) H ypagikn TTapdotacn J = f(x) @aiveTal, TTOIOTIKA, 0TO OXAMA. (2 u)

A J

Jo'

(B) H e€iowon J = f(x) eiva:

J =J,e™, OTTou [ €ival 0 GUVTEAEDTNG ATTOPPOPNONG.
A6 Tn ypa@ikn Tapaotacn J = f(x) UTTOAOYICOUME TO TTAXOG X1/2 TOU UYPOU
yla TO OTT0i0 N évraon J PEIWVETAI 0TO YIoO TNG TIUAG Jo. (1 p)

ToTE €X0UpE

J
_OZJOeﬂwf]/z :ﬂ: In2
2 X172

. A1é Tn ox€on autr) UTTOAOYICETAI O CUVTEAEOTIAG

amopPOENaNG. (1 u)
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11.(a) (i) lovioudég evog ardpou eival TO QAIVOPEVO TTOU TO ATOUO ATTOPPOPA
OPKETA e€VEPYEIQ yIa va eAeuBepwBOUV éva 1] TTEPICCOTEPA NAEKTPOVIA KOl va
Yivel €éva 10v. (2 y)

(ii) Aiéyepon evog atdpou €ival To @AIVOUEVO TTOU TO ATOUO OTTOPPOPA APKETA
EVEPYEIQ VIO VA YETATTNONOOUV £Va 1) TTEPICCOTEPA NAEKTPOVIA O€ PHEYAAUTEPES
ETTITPETTOPEVEG EVEPYEIOKEG OTABUEG. (2 )

(B) (i) Otav éva ewTtdvio pe evépyela 11,0 eV TTpooTréoel TTAVW O€ ATOPO TOU
oToixeiou TTou BpiokeTal otn BepeAiwdn oTABUN evépyelag, Ba atroppo@nBei
atro éva NAEKTPOVIO TNG BepeAIdNG oTABUNG Kal Ba eAeuBepwBei, dnAadn Ba
YiVEl 10VIOUOG TOu aTOuou. (1 u)

Autd Ba oupuBei eteldn n evépyela Tou QwToviou gival peyaAuTtepn atmmd Tnv
evépyela loviopou (10,4 eV) Tou aréuou. (1 u)

(i) Otav éva @wToévio e evépyela 6,7 eV TTpooTrédel TTAVW O ATOPO TOU
oToIxeiou TTou BpiokeTal oTn BepeAiwdn oTabun evépyelag, Ba atroppo@nOei
atrd éva NAEKTPOVIO TNG BeueAiwdng oTABPNG Kai Ba perarndnoel otnv Tpitn
EvePYEIOKN oTdBuN, dnAadn Ba yivel diéyepon Tou atéuou. (1 u)

Autoé Ba ocupPei €Teidi n evépyela Tou QwTOviou gival akpIBwG ion PeE TN
dIaQOPA TWV EVEPYEIWV TNG BEPENIWDNG PE TNV TPITN OTABUN. (1 M)

(Y) PwTOVIO EKTTEUTTETAI KATA TNV ATTOBIEYEPCN TOU aTOMOU, dnAadA Katd Tnv
METATTAONON OTTO PIa EVEPYEIOKN OTABUN O€ pIa AAAN PIKPOTEPNG EVEPYEIQG.
YT1roAoyioupe 1O PAKOG KUWATOG TOU QWTOVIOU TTOU EKTTEUTTETAI KOTA TNV
atrodiEyepon aTrd TV TPITN oTn deUTEPN EVEPYEIQKA OTABUN.

E3—E2=%:>/1=EhCE
)

. (0,5 p)

AvTIKOOIOTOUE,

_6,64x107 x3x10°  1,992x107%
(5,5-3,7)x1,6x107"  2,88x107"

=691,67nm. (1)

Emeidn yia 1o opatd @wg: 400nm < A <750nm, TO QWTOVIO OTNV TTIO TTAVW
atrodIEyepon avAKEl OTO PACHA TOU OpaTOU QWTOG. (0,5 u)
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12.(a) Katé TNV TTEQIOTPOPN TOU aywyouU £CAOKEITAI OTA EAEUBEPA NAEKTPOVIA TOU
duvaun atré 1o yayvnTiko 1Tedio. (1 u)
H d0vaun €xel dielbuvon Katd PAKOG TOUu aywyou. Apa yiveTtal PETaKivNon
NAEKTPIKOU QopTiou (NAEKTPOVIWV) TTPOG TO £va AKPO TOu aywyou (TTpog 1o I
OTn OUYKEKPIPEVN TTEPITITWON). (1 M)
Anuioupyeital €101 CUCOWPEUCT NAEKTPOVIWV OTO €va AKPO KOl OTTWAEIQ
NAEKTPoViwv aTtd To dAAO GKpo Kal €101 avaTTuooeTal N dla@opd dUVAMIKOU
oTa duo akpa. (1 u)

(B) H a1éAuTn Tiun NG diagopdg duvapikou KaTd Tnv TTepIoTpoPn TNG paRdou
gival ion We,

E. = Bul, 0TTou U gival n TaxutnTa ToUu KEVTPOU padgag g paBdou. Eival

12
v=w—.Apa
) p
Bol’®
= >w=—2=.(3
i 2 Br? (4
AvTIKOOIOTOUE,
2x2
w= =25rad /s .(1
0,4x2* (1w

(y) Av n TTEPIOTPOPN YIVOTAV OTTWG TTEPIYPAPETAI OTO TTPORANUA, aAAd yupw
amd dfova Tou BiEpxeTal ammd TO KEVIPO TOU aywyou, Ba eixape Kivnon
NAEKTPOVIWV aTTO TO KEVTPO TNG PAROOU TTPOg Ta dUO AKpa, o€ ioa TTood. Qg
atmoTéAeopa Ta dUO Akpa Ba atrokToUuodS i00 dUVAMIKG (TIUA Kal TTPOoNUO),
OTTOTE N d1aPopd duVAUIKOU TwV dUO AKpwv Ba ATav undév. (3 u)
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MEPOZ I

13.(a) 2T0 oxnua
@aivetal n B6éon TOU
eAatnpiou  Xwpic TN
Mala kalr ol duo
duvapeig, 10 Bdpog

+

Kal n duvaun atmd 1o
eAATAPIO, TTOU DEXETAI
n pala oe pia Tuxaia
Béon U/ ™mg
TOAAVTWONAG TNG.

21N B€0n 100pPOTTIAgG,

®¢on looppomiog

EXOUE,
F=0=>-mg+Ke=0

21N Béon Y €XOUpE,

Koatotatm @¢on

XF=-mg+F =-mg—K(y—e). \NOyw TNG TTPONYOUHEVNG OXEONG, EXOULE,

SF=-Ky

H teAeuTaia ox€éon atmoTeAei TNV avaykaia Kal IKavr) ouvlnikn yia ypapuIKA

apMOVIKN TaAAGvTWwOoN. (2 u)
Eival,

SF=my=-mo’y.

Apa,

K=mo*. (1u)

Eivai

0=2=7-2 1y
T 10

NAOYW TNG TeEAeUTaiag oxéong, TTAIPVOULE,

m
T—27Z'\/;.(1[J)

XeAida 13 and 22
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(B)
(i) Eival K = me* = méz*v?*. (0,5 p)

AvTIKOOIOTOUE,

K = 0.1x4x(3.14)> 20
(3.1

2

— K =40N/m. (0,5 p)

2

(i) AT6 Tn ouvlnkn TaAdvTiwong: F =—-Kx = F =—-40x0,1=—4N . (1 u)

(i)  Eival y = —w’x = y = —400x0,1 = —40m /s> . (1 )

(iv)  Ztn B8éon A n KIvnNTIKA evépyeia Tou ocwuaTtog eivalr dITAGoIa atrd Tn
Ouvauikn evépyela. Apa n duvauikh evépyela otn Béon A gival To %Tng

evépyelag Tahaviwong. ‘Exoupe €1ol Tn oxéon,

1 1 I 1
Sov(A) :EETM :’EKXZ :EXEKXOZ =X, = \/§x=0,17m_ (2 u)

(v) H péyiotn T TG TaxXUTNTAG TOU CWHATOG €ival,

E

v, =ax, =20x0,17=0,34m/s . (1 u)

(vi) H ouxvotnta mng TaAGvTwong Tou CUCTAMATOG Eival aveeaptntn NG
TIUAG TNG €mTAXUVONG TNG BapuTnTag. ETTopévwg av autd peTagepOei
oTn ZeAvn n ouxvotTnTa TOAAVTWONG TTAPAUEVEL N idIA JE TNV TIPF OTN
n. (1w

(y) Ao Ttnv €giowon x=x,yuot, PPIOKOUPE yia TNV TaXUTNTA KAl TNV
emTéayxuvon:

L = wx,ovVEt KOl

y =~ x,nuot
(i) H duvauikA evépyeia wg ouvaptnon TG B€ong x eivai:

E, =Liky

ovv 2
(i) H duvapuikn evépyeia wg ouvapTnon Tou Xpovou t givai:
E&)v = %K(xonﬂa)t)z = %Kxgnﬂza)t
(i)  HemTdxuvon wg ouvaptnon TG B€ong x eivai:

y=—w"x
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ATIO TIG TTIO TTAVW EEICWOEIG TTPOKUTITOUV €UKOAO Ol QVTIOTOIXEG YPAPIKEG
TTAPAOTACEIG:

F' EA
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14.(a) Ao 1n ypa@ikh mapdotacn: A=10cm =0,1m. (2 )

(B) AtTd Tn XpovikA dia@opd Twv OUO OTIYUIOTUTTWY BPICKOUUE TNV TTEPIOdO.
A6BNKe O1I n xpovikA diagopd cival 0,05 s. AuTA avTIOTOIXEI 0€ XPOVO i00 HE
10 Va4 TNG TTEPIGOOU. Apa n TTEPiodog cival T = 0,2 s.

H taxutnTa diddoong civai:

A
U—?.(‘IH)

AvTiKaBIoTOUE,

0,1
v=—"-=0,5m/s. (1
0.2 (1u)

b

(y) Ao Tnv Trepiodo BpioKoupde Tn ouxvoTnTa,

1
=—.(1
S T (1u)
AvVTIKOBIOTOUE,
1
= =5Hz. (1
S 02 z. (1H)

(®) H e€iowon Tou KUpaAToOG gival:

t X
= 27m(——=). (1
W =W U ﬂ(T 1)(”)

AVTIKaBIOTOUE,

w = 0,02nu27( otz ox1) = 0,027272(5¢ —10x) . (1 )

(€) H evépyela Tou KUpPATOG €ival avaAoyn Tou TETPAYWVOU Tou TTAATouG. Apa
av dITTAacidocoupe To TTAATOG ToUu KUPATOG, Ba TETPATTAACIOOTEI N EVEPYEIQ TOU

KUUQToG. (1 p)

(€) To cwparidlo, TTou TN Xpovikh oTiyu t = 0 BpiokeTal 0TO onueEio A, eKTEAEI
YPAMNUIKA apuoVIKA TaAGvTwon. (1 )

H egiowon g TaAdvTwaong givai:
t
= —l//OO'UV27Z'? n

v =-0,0200v10m
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EUkoAa trpokuTTTEl, OTT6 TRV £6iCWON, N YPAQIKA TTapdoTacn v = f(¢). (2 u)

4 ¥ (cm)
2 |

4 4 } - ; » t(s)

(o1) Z10 Onueio P 1O owparidlo KIveiTal ye PEYIOTN TaXUTNTA, TTEPVA ATTO TN
Béon 1c0ppoTTIag. (2 u)

(n) ZTa onpeia, E kai Z, To owpatidlo éxel dilagopd @aong 180°, n XpovikA
dlapopda Twv dUO onueiwv gival T/2. (1 u)
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15.(a) H payvntik pon €ivar @ = B.S.cvuvl . Ze auTh TNV TTEPITITWON, UVl = 1.
Ortav 10 TTACiCI0 €10épXETAI OTO TTEDIO £X0OUNE, S = St . Apa,
® = Buvt .(0,5 )
Ortav 10 TTACioI0 BpiokeTal evieAwg péoa oTo TTedio, S = fa . Apa,
® = Bfc .(0,5 )
Ortav 10 TTACiCI0 £¢EPXETAI ATTO TO TTEDIO €XOUUE, S = S — Put . Apaq,
©® = Bfa — Bpuvt .(0,5 u)
EUKOAG TTpOKUTITEI N ypa@IKY TTapdoTacn @ = f(r).
(1,51)

A @

BBa
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Bpu

- BBu

(B) H nAektpeyepTikr) dUvaun atmmod emaywyn, Een, TTPOKUTITEI ATTO TO VOUO TOU
Faraday, £, =-N Ci%) 2TNV TTEPITITWON TTou PeAeTape, N = 1. Apa amd tnv
KAion TG ypa@ikng trapdactacng @ = f(¢), PBpiOKoUPe TNV NAEKTPEYEPTIKA

dUvVauN aTTO ETTAYWYN. KAl EUKOAA TTPOKUTITEI N YPAPIKI TTapdoTaon.

E_=-Buf,0<t<a/u.(0,5u)
E_=0,a/ust<2a/u. (0,5p)
E_=Bvuf,2a/u<t<3a/u. (0,5p)

EUkoAa TTpokUTITEl N YPAQIKA TTapdoTacn. (1,5 )

A Esrr

v

c |
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(y) H évraon Tou peupaTog TToU diappéel TO TTAdicIo divetal atrd TO VOUO TOu

E
Ohm. I =%. Emouévwg,

I:iRﬂU,OStSa/U. (0,5 p)

I=0,a/ust<2a/u.(0,5u)
I=BT€U,20/US’[S3G/U. (0,5 u)
EUKoAa TTpokUTTITEl N YPAQIKA TTapdoTacnh. (1,5 )

“IEIT

Bpv

|
[\)
Q
(98]
S
~

- Bpv
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(®) H duvaun Laplace tmou déxeTal 1o TTAQiolo atmd 1o Tedio gival avTiBeTn NG
TaXUTNTAG KAl €XEl METPO i00 Pe F = Bla, 61Tou | gival TO emaywyikd pelua.

, -B*p’v
Apa, F:T otavO0s<t<a/ukai2a/u<t<3a/u.(1u)

Eg@ooov 10 TAdiolo &¢ diappéeTal atrd peupa, otav a/ u <t < 2a/u £xoupue
F=0.(0,5p)
AT Ta 1110 TTAVW €UKOAQ TTPOKUTITEI N YPAPIKNA TTapdcTaon. (1,5 u)

AF

\ 4

~-B’B’v
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(€) H nAEKTPIKN EVEPYEIQ TTOU KATAVOAWVETAI OTO TTAQICIO gival Q = I°Rt, OTTOU
| €ival To eTTaywyIKO peupa. Apa

2 2. 2
QZ%LOStSG/UKGIZG/UStS3G/U.(1[.1)

E@ooov 10 mAaioio &e diappéeTal atrd peupa, 6tav a/u <t<2a/ u, éxouue
Q=0.(0,5u)

ATIO Ta TTI0 TTAVW €UKOAQ TTPOKUTITEI N YPAPIKA TTapdoTaon. (1,5 u)

4 Q

B’B*av

v

c |

TEAOZ-
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