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Epotnosic moAlomic EmAoyNne

Oonyia.: I'o. vo. amavTHoeTe OTIC TOPOKATOD EPWTHOELS TOAATANG ETIAOYNGS OPKEL VO, YPOYETE
at0 PUALO amoVTHoEWY TOV aplOUo TS EPATHONS Kol OECIO. OO QUTOV TO YPOUUO. TTOV OVTI-
aToLYEl TN OCWOTH OTAVTHOY.

Hapatnpnon: Xpnoyonoiodue ta aopfora v yio v taydTyo 100 Kduatog koi V yia v t0-
XOTNTO. TOLGVTWONS TV UOPLWY TOD EAOCTIKOD UETOD.

. Katd ™ d1ddoon evdg kdpatog 6° £vo EAACTIKO HEGOV

o. LETAPEPETOL VAN).

B. petapépetar evépyetla kot HAN.

Y. OA0L TOL OTUELD TOV EANGTIKOD HEGOL £YOLV TNV 10100 AN TNV 1010 YPOVIKY GTLYUN.
0. LLETOPEPETOL EVEPYELN KOL OPUT LLE OPIOUEVT] TAYVTNTO.

. Otav éva mep1odikd kopa aAldlel HEGOV d1a000Mg

o. 1 TaOTNTA TOVL péver otabepn.

B. n cuxvéTTd TOL PéVEL oTabepn.

Y. TO UNKOG KOUATOG 0€ HETAPAAAETOL.

0. petafaiiovtol To PKog KOLOTOG Kol 1| GUYVOTNTA TOVL.

. Katd pnkog ypappikod opoyevovg eAactikod HéEcov dtadidetor yKdpcto aprovikd Kopa
YOPIG ATDOAELEG EVEPYELNG.

a. To popo tov eEhocTikod PEGOL TaAavT@VOVTaL Kotd T otlevfuvon 61d000mG ToL KOULOTOG.

B. ZymuatiCovtat “opn” kot “kothadec”.

v. H péyiom toydmro toddvioong tov popiov tov eAactikov pésov kabopiletal amd ™
oxéon V = Av.

6. H tayvmra didoong tov kvpatog kabopiletar amd v e&icwon v = oy, .

. Katd punxog ypoppikod opoyevovg EAacTIKOD HEGOD O10d100VTOL OLOUNKN OLPLLOVIKG KVLLO-
TOL Y OPIG AMMOAELEG EVEPYELOC.

a. Ta popla tov ghactikod pécov Tohavtavoviot kdbeta ot d1evBvvon drddoong g da-
TOPOYNG.

B. H péyot taydmra toldvioong tov popiov tov eAactikov pécov kabopiletot and tnv

A
eicoon V =—.
Eioowon T

Y. ZymuoatiCovion “mokvoporte’” Kot “opotdpoto’”’.
6. H tayvmra dudoong tov kvpatog kabopiletar amd v egicwon v = oy, .
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5. To punkog kOUATOG EVOG OPUOVIKOD KOUATOG TO 07010 01 010€TON KOTE UIKOG YPAUUIKOD O-
HOYEVODG EAAGTIKOV HLEGOL
o. givar n andotaon petald dvo onueimv Tov ELUGTIKOD HEGOL T Omoin £Y0VV dlaPopd

@aong « (rad).
B. elvar ico pe Tov aptBud TV TOAAVTOGE®V TOL eKTEAEL Eva LOPLO TOV ELAGTIKOD LEGOV
o xpovo 1 s.

Y. etvar 1 andoTacn ToL dtavdEL To KOO GE XPOVO 7 omov T m mepiodog Tov KOUATOC.

0. tvor n amdoTOon TOL HLUVIEL TO KOO GE XPOVO LLOG TEPLOJOV.

6. Xnueio O ypappiKod opoyeEVoNs EAACTIKOD HEGOV, TO OO0 eKTEIVETOL KOTA TN d1evbvvon
oV d&ova X'X , ektelel apeimm appovikn takdvioon pe egicoon y = y nuot. H e&lcwon

TOL OPUOVIKOD KOUATOG TOV dladidetal katd ) OeTikn katevBvvon tov dEova, pe apyr To
onueto O, eivan

- t_Xx
S .

B.y= yonu2n% +Xh

AT

t X

= yomunll X
Y- Y =YoNnu BT AC

- t_x
0.y= yonu2nET 5 @

7. Katd piKog YpopUtkod opoyevolg EANGTIKOD HEGOV, TO OTOil0 €KTEIVETOL KOTA TN O1€0-
Buvon tov dEova x'x, d1adideTon £yKAPc1o apUOVIKO KOO, To oTIyOTLIO TOL KOUOTOG
TOPIoTAVEL
0. TNV OTOUAKPUVOT Y TOV d0pOpmV CNUEI®V TOL HEGOV, WG cLvapTnon ™G BEong Toug
X, Yo t = otabepo.

B. v amopdkpouvon y evog onpeiov Tov ELaTIKOD HEGOV MG GLVAPTNOT) TOL YPOVOD.

Y. TNV TOYOTNTA TG TOAGAVTOONG €VOG OoMpeiov TOL €AAGTIKOD HECOV MG GLUVEPTNGY TOL
1POVOUL.

0. TNV ToVTNTO TNG TOALVTMONG TOV JPOP®V GNUEIOV TOL EAACTIKOD HEGOL WG GUVAP-
o g B€ong Toug X, TNV 1010 YPOVIKT CTUYU).

8. Ta nAextpopayvnTikd KopaTo
0. LLETOPEPOLV EVEPYELOL LOVOV TOV NAEKTPLKOV TTEdTOV.
B. peTa@épouv evépyela LOVOV TOL LayVNTIKOD TTEdiov.
Y. LETAPEPOVY EVEPYELD NAEKTPIKOV KO LLOLYVNTIKOD TTESTIOL.
0. d¢ ddidovtat 6To KeVO.
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9. To kbpo TOV SNUIOVPYEITOL KATA TO KT O TOL KOVSOLVIOV Eivart

10.

11.

12.

13.

14.

ol YPOULUIKO.

B. empavelaxo.

Y. NAEKTPOLLOYVITIKO.
0. YOpov.

H taydtmra v dtadoong tov kopatog, N mepioddg tov T kot to PiKog KOUATOG A, GUVOEOV-

TO PE TN oxéon

o. A= T B. T=
v

¥. V=+AT 0. v=

—H|> >|c

Opilovpe wg évtaom evog KOLOTOG TNV TOCOTNTA

a. 1=PAS B. 1=
AS
1= 5. 1=pC>
AS At

Bewpovpe onuelokn Ty, otadepng 100G, N onoia Tapdyel KOUATO XDOPOL T 0moia dt-
adidovtal, yopig anmAeles, oe HEGOV OROYEVES Ko 1o0Tpomto. H évtaon tov kodpartog, 660
OTOLLOKPVVOLOGTE Atd TV TNYN,

0. LETAPAALETOL AVTIOTPOPMOS OVAAOYOL LLE TNV ATOGTACT) OO TNV TNYT).

B. petapdiietor avtioTpOP®G avdAoya pe TOV KOPO TG amdcTaoNS 0mtd TV TNYY.

Y. LETOPAAAETAL AVTIOTPOPW®S OVAAOYO LE TO TETPAYMVO TNG ATOGTACNG OO TV TNYN.

0. peTafAAAeTol AVTIOTPOO®G OVAAOYa e TNV TETPAYOVIKY| pila TG amdcTaong amd v
myn.

H andotaon peta&d 600 1000y KOV 0EGUOV G £VOL GTAGILO KO givat

A A
a. — .=
4 b 2
v. A 0. 2\

OTOL A TO UNKOG TV KVUAT®V TOVL dNUIOVPYOVV TO GTAGHO KVLLOL.

H andctaon peta&d 600 d1ad0 IK®V KOM®VY 6 £va GTAGHO KON ivat

A A
o. — . —
2 b 4
A

2N 0. —
! 8

OOV A TO UNKOG KOUATOG TOV KVUAT®V TOL SNULOVPYOVV TO GTAGLO KV,
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15.

16.

17.

Ola ta onpeia Tov EAACTIKOD HEGOV TOV TEPIAAUPAVOVTOL LETAED dVO OO0 KDV OEGUDV
€VOG GTAGILOV KOUOTOG £YOVV

0. OLOPOPETIKT GLYVOTNTA TOAAVTOONG.

B. 1610 TAGTOC TAAGVTOOTG.

Y. SLLPOPETIKT PAOT).

0. 1010 pdom.

Avo onuela €vOg YPOUUIKOD OLOYEVOUG EANCTIKOD HEGOV, GTO omoio £xel dnuovpynOet
OTAGIO EYKAPO10 KON, BpickovTal To £va aplotepd Kat T0 dALo de&ld evog deopol A kot

. , A . .
am€XouV HETAED TOVG 3 Ta onpeto avtd Exovv

0. OLPOPETIKN GLYVOTNTO TOAAVTWONC.

B. dtopopd phong .
y. 0o aon.

0. 010popd PACG g

210 GYNUO Paivovtol VO GTIYUOTLTO GTAGILOV EYKAPGLOL KOUATOG, TO 0moio Onpovpyei-
TOL GE YPUUUIKO OHOYEVES EAACTIKO HEGOV. AV 10 ottypotumo (1) avtiotolyel ot Xpovikn

1 y
— N - -
7N 7 SN /
/ \ / 3 / \ /
/ \ / k / \ /
/ i / ! / \ /
/ \ / \ / \ /
/ \ / k / \ /
\ \ \
/ ) / 3 / ) /
>
! 3 ! / > X
| 3 /
/ /
\

T
otypun t, :Z (T m mepio-

00¢ T®V KLUATOV oL On-
povpyncav 10 GTAGLULO
KOUO), TOTE TO GTIYUIOTLTO
(2) avtioToryel otn YPOVIKN

oy N ——
/ /
3T T J 3 / b / b /
. — B « — / 3 / 3 / 9 /
4 2 ./// \\‘// \‘/// \\‘//I
T 2
Y. T 0. ?
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10.

11.

Epotosic Tov TOmov Xmoto /Addoc

Qonyia: 110 vo, amaVTHOETE OTIS TOPOKATD EPWTHOEIS OPKEL VO. YPOWETE TTO POIAO ATOVTHTEDY
70V ap1OUO THS EPOTNANGS KAl 0EL1G OO OTOV TO YPOUUO X OV THY KPIVETE CWOTH 1 TO YPO-
uo A av v kpivete LovBoaouévy.

Kopa ovopdlerar kdbe dratapoyn Katd TNV omoio LETAPEPETOL EVEPYELDL KOL OPUT| LE OPL-
GUEVN TaYDTNTO.

Tao pnyovikd kopato S1odidovTot 6€ LVAIKA HECAL.
Ta niextpopayvntikd kopoto o d10didovTat 6To KeVO.

Otav dradidetar eykdpoto KO 6° Eva eAaoTIKO HEGOV, Ta LOPLO. TOL EAAGTIKOV HEGOL TO-
Aavtovovtal kdBeta 6T 61evBvuvon 614000MG TOL KOUOTOG.

Ortav dwdidovratl dtopunkn kKOpoTo 6° £va EAACTIKO pécov, oynuatiovol “opn” kot “kot-
> X
AGdeC”.

Otav d100idovTot dtopnKn KOUOTO 6° £Vo, EAUCTIKO HEGOV, To LOPLEL TOV EAAGTIKOD HEGOV
TAAOVTOVOVTOL TOPEAANAL 6T 01EVB8VVGT S1AG00TG TOL KVULLOTOG,.

H ovyvomra evdg kdpatog dev e€aptdtal amd 10 HEGOV 6TO 0Toi0 d1adidETOL TO KOO,
Av éva kopa aAlalel péoov 614000MG, TO UNKOG KOUATOG O€ HETABAALETAL.
To kbpa Tov dnpovpyeitan awd TO KTHINO TOV KOLOOVLVIOD EIVOL ETLPAVELNKO.

Koatd pnkoc ypappikod opoyevovg eAaoTikov HEGOV OadidETOL APLOVIKO KU, UNKOVG
Kopatog A. H drapopd @dong petald 6vo onueiov tov eaotikod pHésov, Ty idta ypovikn

d
oTyun, etvan ¢ = ZRX, 6mov d n amdotacn pHeTald TV oNUEi®V.

H elowon y = yonu%(ut —X) TEPLYPAPEL APLOVIKO KOO TO OToilo OladideTor KaTd

Betikn katevBovon tov dEova X 'X.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

2
H elooon y =y nu(ot +kx), émov k = Tn’ TEPLYPAPEL APUOVIKO KVUO TO 0TOoi0 dtodi-

deton katd TNV apvnTiky Karebvvorn tov aEova X 'X.

To otrypdtuno appovVIKod KOUATOG TOPIGTAVEL TNV OATOUAKPVVOT] €VOG DAIKOL onueiov
TOV EANGTIKOV HEGOV, GTO 07010 O10010€TOL TO KVUA, GE GLVAPTNON UE TO YPOVO.

To oTIyOTLTO YPOUUKOD OPUOVIKOD KOUOTOG TAPIGTAVEL TV ATOUAKPVVOT Y amd T 0¢-
G1) 160pPOTAG TOV S1APOP®V OTUEI®V TOL EAAGTIKOD HEGOV, MG GLVAPTNON TG BEomg X .

To NAeKTpOUOYVNTIKO KOUO LETAPEPEL EVEPYELX LLOVOV TOV NAEKTPIKOV TTESIOV.
To nAekTpopayvnTiKO KOUO LETAPEPEL EVEPYELX LOVOV TOV LOYVNTIKOD TTESIOL.

To niextpopayvnTikd KOHO LETAPEPEL EVEPYELN TOV NAEKTPIKOL TESIOL KOl EVEPYELD TOV
HoyvnTikov mediov.

H &&icoon E = Eonu2n% —%@nepwpd(pat OpLOVIKO NAEKTPIKO KOUA, TO 0T0i0 dtodide-

T Kotd T OgTikn korehBvvon tov aéova x'X.

2
H &&icowon B = BonuTn(ct —X) TEPLYPAPEL OPUOVIKO LOYVITIKO KOWO, TO 0010 dtodide-

TOL KOTA TNV opvnTIKY KotevbBuvon tov aéova X 'X.

, , , . W
Evtaon tov kopotog opiovpe v mocdmrta I = S

H évtaon ocpaiptkod kOUATOG TO 00io TapdyeTon omd onUelKn TnYyY, otabepng 16y0og,
petafdAreTon ovVTIGTPOPMOS OVAAOYO LLE TNV ATOGTACT) OO TNV TNYT.

H povada évtaong tov kdpotog oto SI elvan
]

To otdoyo kopa etvor 1o amotélecpa g GLUPOANG dVO KupdT®V 0oV TAdTOLS, 1d10G
oLYVOTNTOC, TOV £X0VV 110 TayvTNTA Kot dtadidovTat Tpog TV 1dta kotevhuvon).
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24.

25.

26.

27.

28.

29.

H oandotaon petalh 600 1000y IKOV dECUDV GTAGLLOV KOLOTOG eivat > OTOL A TO UNKOG

KOHOTOG TV KUHATMV TOV O1ULOVPYOVV TO GTAGLUO KOLLA.

H andéotaon petald 600 1000 IKOV KOIMOV GTAGILOL KOUATOG Eival > OOV A TO UNKOG

KOLLOTOG TMV KLUAT®V TOV dNUIOVPYOVV TO GTAGILO KVUOL.

210 otéolpo Kopa, 1 andotacn evOg dEGUOV amd TNV TANGLEGTEPN TOV KOowia glvar e -

TOL A TO UNKOG KOUOLTOG TOV KLUAT®V TOV ONUIOVPYOVV TO GTAGILO KOLLOL.

O)lo ta onueio ypoppkod opoyevong ELOGTIKOD HEGOV, GTO OTTO10 ONLOVPYEITOL GTAGIUO
KOLLOL, TOACVTMOVOVTAL e TO 1010 TAGTOG.

e oTAoIo KOpa, OA Ta onueia Tov eEAaoTiKod HEGOoV Ta omoia mepthapufavovtor petad
000 O1000YIKMOV dEGUMY £YOVV TNV 1010 Pdon.

Y€ OTAGIUO KOUA, 1 O0popd eacng HeETalh 600 onueimv Tov EANCTIKOV HEGOV T Omoia

Bpiokovtal 10 éva aplotepd Kat 1o dALO de&ld €vOg O 0D, GE 0mdOTAOT 3 peta&d tovg,

elvar m (rad).
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Epotiosic avriotoiynonc

Odnyia. I'to vo 0OTaVTHOETE OTIC TOPOKATW EPWOTHOEIS OPKEL VO YPOAYETE GTO POALO amovTh-
eV TOV apiOuUo TS EPOTNENS Kal TO KATAAANA0, (EDYN YPouUaTOV - aplOumy.

1. Na avtiototyicete to oTOKElQ TNG APLOTEPTG GTHANG LE TO GTOLXELR TG 0eE1AG GTNANG.

A. Mnyavika kopota 1. Metagépovv gvépyela NAEKTPIKOD KOl LYV TIKOD
nediov.

B. HAextpopayvnrikd kdpota 2. H andotacn mov dtoviel 10 KOUO GE YpOVO LL0G
EPLOO0V.

I'. Mnfkog kbpatog 3. Meta@épovv unyavikn evépyela.
4. Eivae 1 ypaeikn mopdotacn g eElocwong tov K-

A. ZTrypdtomo KOpHoTog LaTog Yo X = oTafepo.

5. Eivau 1 ypapwn mapdotaocn g e€icwong tov K-
potog ywo t = otadepd.

2. No avtiototyioete Ta oTot eio TG APLoTEPNG OTHANG e Ta oTotyEin TG d0e€14G GTHANG.

1. E&lowon évtaong payvntikod mediov MAEKTPOULA-
A. y = yonu(ot —kx) yvnmfof) Kl'),u(xrog T0 onroio 5l(15'{581'0u TPOG TNV Op-
vtk katevbuvon tov déova X X .
0 2. E&lomwon unyavikod kopatog to omoio dtadideton
B.y= YOHHT(U‘[ +X) TPOC TNV apVNTIKY KatedBuvon Tov dfova x'X .

3. E&icwon évraong niextpuod mediov niextpopa-
_ 5 AX YVNTIKOV KOPOTOG TO 0700 StadideTon Tpog tn OeTikm
I'. Ap =2n— , : ,
Katevhvvon Tov aova X X .

4. Awgopd @dong HETaEd TOV TAAAVIOCE®V 000
A E = EOHLQR%_iE onueiv Tov EANCTIKOD HEGOV GTO 0moio OtudideTon

appovikd KO, TNV 1d10L ¥POVIKN GTIYUT.

t x 5. E&lomon unyavikod kOuatog o omoio dtadideton
E. B= Bonu2nélf + X@ Tpog t BeTikn) KoTevhuven tov dfova X'X .

6. E€lowon otdoiov kopatog.
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3. No avTiotolyicete ta GTOlXEl0 TG APLOTEPNC OTAANG e T draypdppato g 0e€ldg o-

Ang.

A. Xtypudromo
nAeKTpOpOL-
YVNTIKOL 0p-
HOVIKOD KO-
HLOTOG

B. Ztuiypotono
OPLLOVIKOV
Unoviko\
KOLLOTOG

I'. Ztypétono
GTACLOV
KOLLOTOG

Bo

»
»

U

v
X

»
»

v
~—~t
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4. Tn ypovikn ottypn t1, T0 GTIYHOTUTTO GTAGLOL KOUATOG TO 0moio oynpatiletal e yopon
G omoiog Ta dkpa A kot B etvon otepempéva eivar to (o).

Noa avtiototyicete ta otrypiotona (B), (), (8) He TG xpovikeg oty pég g 0e&14g GTNANG.

(Ta BN maproTdvouy TIC TAXOTNTES TOV CNUEI®V TNE XOPOING).

t1
1ot +—
4

A IMMB
i 2
i M

d B

5. Na avtiotoyyicete Ta otoryEio TG 0ploTEPNS GTAANG LE T oTOoKElR TNG OEEIGG GTHANG.

A.’Evtoon xopartoc.

_ W
B. ®don tordvioong evog popiov ypoppkod opoye- 1 T AS
VOUG EAOOTIKOD HEGOL GTO OTTO10 J1AOIdETOL APLOVIKO
KOpa Tpog ™ Betikn katevBuvon tov dEova x'x 2. A=2y,lovv —‘
I'. ®don tardvioong evog popiov ypoppkod opoye- 3 = P
VoG ELACTIKOV HEGOV G6TO 0Tol0 dladideTan approviKo " T AS

KOUO TPOC TV apyntiky katevbuvon tov dEova Xx'x

A. TTAdto¢ otdoiov KOHATOS To omoio dnpovpysitan

0€ YPOUUKO OHOYEVEG EAAGTIKO HEGOV amd TN cupfo- 5 ¢= ZRBt— —EE
A 0o appovik®v Kupdtov i6tov TAdTovs y,, dag Or AL

oLYvVOTNTOG vV Kot 10100 UMKOVS KOULOTOG A.
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10.

Epotnosic avolktov TOToV

T ovopdlovpe xoua;

[Toto kOpa ovopdaderat appoviko;

[Towa xOpata ovopdlovrat
o. UNYOVIKAL.

B. nAexTpopayvnTiKd.

[Towa eivor m @HoN NG droTapoyng Yol To VOUTIKA, NYNTIKE, CEIGUIKA KOl NAEKTPOUAYVITL-
k6 kopoto; Na avagépete éva mbovo amotéleod Tovg.

Ao 11 e€opTaATarl 1 CLYVOTNTO EVOS TEPLOOKOV KVUOTOG;

Tt petafairetor 6tav éva meptodtkd KOpo aALGleL LEGOV d1AdO00MG;

[Towa xOpata ovopdlovrot:
0. eyKépoto . StopnKn Y. YPOUUKE 0. ETMPOVEINKE E. YDPOL.
Noa avaeépete and £vo TopdostypLa.

Kotd pnxog ypoppikov opoyevodg eAactikod HECOV TO 0moio ekteivetol otn devbuvon
tov d€ova x'x d10dideTan eyKAPG1o opprovikd Koua. Oempovue apyf tov d&ova éva on-
peio O tov ghaoctikoD péGov 10 omoio apyilel va exteAdel apel®T TOALVT®OOT TN YPOVIKN
otiypn t = 0 pe e&icwon y =y nuot. Na ypdyete v eEicmon mov neptypdet 1o appovi-
K6 KOpa, 6tav avutd drdideton

o. pog M Betikn katevOvvon Tov a&ova.

B. mpog v apvntikn kotevBuvon tov dEova.

a. Tt ovopdalovpe oTryptdTLTO KOUOTOG;
B. No amod®doete ypapikd T0 GTIYUIOTVLITO OPHOVIKOD KOLLOTOG,.

a. Na yphwyete Tic eE10MGEIS TOV NAEKTPIKOD KO TOV LAYVNTIKOD OPLOVIKOD KOLOTOG.

B. Ioteg TomiKéG avaloyieg TPOKHTTOLV AV T TOPATAVE KOHATA GLYKPLBOHV Pe TO pnyo-
VIKO OpUOVIKO KOO

¥. No amod®cete Ypagikd £vo oTylOTUTTO NAEKTPOLOYVITIKOD KOUOTOG.
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11.

12.

13.

14.

15.

a. T1 ovopalovpe évtaom KOUOTOG;

B. £’ éva onueio IT opoyevong kat iodtpomov pécov Ppicketal mnyn, otabepng woyvog P, n
omoia mapdyel appovikd kopata xdpov. Na deiEete 0TL 1 €viaon Tov KOpaTog HeToPdAde-
TOL OVTIOTPOPMS OVAAOYOL LLE TO TETPAYOVO TNG OMOCTACNG OO TNV TNYN TOL TAPAYEL TO
KOO

T ovopalovpe otdoo kopa; Ilow onpeia Tov gAactikod pécov ovopdloviat 0ecpol Kot
TO10L KOIATEG;

2e YPOUUKO OpHOYEVES EAAOTIKO PéEGOV Ompovpyeitat otdotpo koua. Tloon sivor n amod-
GTOON LETOED

0. OVO JLOOYIKAOV OECUADV;

B. 600 StadoY KMV KOIM®V;

Y. €vOG 0EGLOV OO TNV TANGLEGTEPT] TOL KOWA{a,;

Koatd pnxog ypoappukov elactikod pécov dtadidovtal 600 £yKEpGLo aprovVIKA KOUOTO TOV
epLypdpovTor amod Tig e£ICMGELS

Yi = yothE&— -%@Km P yonMZRETt— +%El

a. Na yphyete v €&icmon Tov 6TAcIHov KOHOTOG Tov dnpovpyeitor amd ™ cLUPOAR
TOV 300 VTOV KUUATOV.

B. Na mpocdiopicete 11 0€0€1G TV 0EGUAOV KL TOV KOIMOV.

Apyn tov G&ova x'x Bewpeitar to onpeio O o to omoio ™ otrypn t = 0 givan y = 0 ko

VvV >0.

Kotd pxog ypoppukod opoyevovg eAactikod HEGoL, T0 omoio ekteiveTan otn devbuvon
X'X, S1081deTOL HE TOLTNTO HETPOV L EYKAPGLO APLOVIKO KOpO. Ocmpodue apyf Tov GEo-
va éva onueio O Tov eAaotikol pécov to omoio apyilel va ektelel apelow TOAAVTOON TN
xpovikn otypn t = 0, pe e&icwon y = y nuot.

Me mo10 1} TO10L OO TOL TAPAKATO GUUPMOVEITE KOl V10T,

a. H g&icmom mov meprypdpetl 1o appovikd kopa 6tav autd oladidetor mpog 1 Betikn ko-

. , , 2n
tevfuvon tov d&ova etvor y = yoin(Ut -X).
B. H e&icmwon mov meptypdeet 10 appovikd KO 6tav ovTd O10d1dETOL TPOG TNV OPVITIKN
t
KatevBvvon Tov a&ova eivar y = ymuZn@T— +%EL

Y. Ao onpueio TOL ELOGTIKOV PHEGOL TO OO0 TAAAVTIADOVOVTOL GE CLUP®VIN PACNG ATEYOVY
peta&d Toug amdoTaon ion He aKEPOLO TOALATAGGIO TOV UNKOLS KOUOTOG,

0. Z10 €ANOTIKO UECOV ONUIOVPYOVVTOL “TTUKVAOLOTO Kot “opotdpota’.
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16.

17.

Koatd pnxog ypoppikov opoyevods eAactikod HECOV TO 0moio ekteivetol otn devbuvon
oV G€ova XX dadidetar eyKAPG10 aprovIKO KOUM, WHKOVG KOUOTOG A, Katd tn OgTikn Ko-
te00vvon. Oewpovpe apyn tov a&ova to onueio O Tov glacTkod PHEGOL TO 0Toio TN YPO-
vikf) otrypn t = 0 apyilet va extelel apeiot toddvioon pe eEicmon y =y, nuot.

Ot pdoelg g Taddvtoong 600 onueiov M kot N tov ehacTtikov Hécov, TNV 1010 YPOVIKNY
. _20m _2n ,
otiypn, etvar @y = TKOH (0N =3 avticTolya.
Me mo10 1} oo Ao TO TOPAKATO CUULPOVEITE 1] OLAPMVEITE KO YioTi;
t
a. H e&iomon mov meprypapet 1o kdpo etvon y = yonu2n% + %EL

B. To kOpa ddidetan pe kKarevBvvon and 1o onueio M mtpog to onueio N.

v. Ta onueio M, N anéyovv peta&d tovg amdcTtacn 1 omoia eivol aképolo TOAAATAAGLO
TOVL UNKOLG KOUOTOG A.

0. To oTypoTLTTO TOV KVUATOG JElYVEL TN YWPIKN TEPLOOKOTNTO TOV TAPOLGLALEL TO EAL-
OTIKO HEGOV.

Kot punkog ypoppukod opoyevois eAactikod HEGOV S1adideTal YKAPGLO OPUOVIKO KOO,
HUAKOLG KOUATOS A, KOTA TNV 0pVNTIKH KotevBuvor. Osmpodpe apyn tov déova Eva onpueio
O tov ghaoTikoV pécov, To omoio TN ypovikn otiyun t = 0 apyilel va exterel apeiot Ta-
Aavtoon pe eElomon y =y nuot.

O pdoeig g taddvioong dvo onueiov A, B tov ehactikov pécov, v idta ¥povikn oTiy-
pn, etvon @, = ISTR Kol Qg :571:’ avtioToya.

Me 1o10 1 oo o TOL TOPOUKAT® GUUPMVEITE 1| SOPOVEITE KOt Y1OTi,;

a. H e&lomwon mov meprypdpet o kopa etvor y = yonp2n% + %@

B. To kopa dradideton pe kotevbuvon and to onueio B mpog to onueio A.
v. Ta onueio A ko B anéyovv peta&d tovg andotacn 1 omoia eivar meptttd mTOAAATAAGLO

oV —.
2
0. Xt ypoewn mapdotacn g e&iomong Tov KOUOTOGC y=y0nu2nmr+A[ OmoL

X , , . . , ,
A= Y = otaf., SOTICTMOVOLLE TN YPOVIKY TEPLOOKOTNTO OV TALPpoLGLdleL N kivnon evog

onpeiov tov ghactikod pécov.
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18.

19.

20.

Y10 TopoTAEVPMC oynuota divovror Tpia y
OldoyKd  oTypudtuTa VOGS  €YKAPGLOV
OPLOVIKOV KOUATOG, TTePtodov T kou pn-

KOLG KVOUOTOG A, TO omoio Oladidetal e
YPOLUKO OpOYEVEC MGTIKO pécov mpoc =0
™ Betikn katevBuvon tov dEova X 'X.

Me mo10 1] Tow oo T TOPUKATO GLUP®-
veite 1| dlpmveite Kot yoti;

a. To otypotono (2) avrtiotoyel ot

n
»

XPOVIKY) oTtypn t; :%.

B. To otiywotomo (3) avrtiotoyyel o @)

xpovikn otiyun t, =T. t,

v. Z10 ottypdtomo (1) ot ToyvTnTES T™NG \ /\ A
TaAGvVIOoNG TV onueiov A kot B etvan > X
avtioctoyya V, = oy, kot V, = -ay,.

0. Xt0 otiypotvno (3) ot emtaybvoelg \ / \-/

tov onueiov I' xou A givoar avrtioctouya

o, = -0y, ka o, =0. I ©)

t2
. , , A > X
Kotd pnkog ypoppikod opoyevovg eio- >
o010V HEGOV, TO omoio ekteiveTOl OTN O1-
gvbvvon tov GEova x'x, Owdideton Y-

KOPG10 apHOVIKO KOUO TO OTTOI0 TEPLypape-
ton amd v e&iowon y = 4n wt@Ot - %é (X, y oe cm, t o€ ).

Me o010 1} o0, A0 TO TOPAKATO CUUPOVEITE 1) dlPVEiTE Kal yloti;
a. To kopo dradideton Tpog TNV apvnTikh Korevbvveon Tov déova x'x .
B. To mhdtog Tov KOpatog etvar 4 cm kot 1 Tepioddc tov 0,2 s.

v. To punkog kopartog eivar 20 cm Kot 1 ToyOTNTO S1AG0GNG 1
S

0. H taydmmrto g ToAdvtoong tov onueiov ToL €AOCTIKOV HEGOL HE GUVIETAYUEVN
cm

X =20 cm, 1t ypovikn otryun t=2,5s, etvan V =401 — .
S

Katd pnrog ypapptkov opoyevoidc ehaoticod pHécov, to onoio £yt t dtevbuven tov d&o-
vo XX, dtadidetat eykapo1o appovikd ko, uikovg kbpatog A = 20 cm, TPog TN APVITIKY
KatevBvvon tov dEova. H amopdkpuvon evog onueiov O, 1o onoio Bewpoldue wg apyn tov
a&ova, diveton amd v e€lcwon y = 2nu20nt (y 6 cm, X 6€S).

Me moto 1 ol amd T TOPOKAT® GUUE®VEITE 1| SLOPOVEITE KOt Y10Ti;

a. H e&iomon tov xdpartog eivar y = 2nu2n§0t + % @ (x, yoe cm, toes).

B. H 6apopd @dong ¢a — ¢  HETOEL TOV TaAOVIOCE®V dV0 onueiov A (40 cm) xot
B (— 40 cm), v 1010 xpovikn otiyun, gival 8m.
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cm
v. H taydmta taddvioong tov onueiov B ) ypovikn otiypn t =3 s eivon V = 401 —.

S

0. H tayydtmra d1ddoomng tov kbpatog etvar v =2 m,
S

21. M onuetokn myn I otabepnc ioydog 20m W mapdyel aplovikd KOPATo ¥OPOL T 0ol
O100100VTaL GE OPOYEVEG KO IGOTPOTO LEGOV, YMOPIG ATMAELL EVEPYELNG.
Me moto amd ta TapaKAT® CLUP®VELTE Kot yloTi;

. , . . . W
a. H €vtaon tov kdpartog g amoctacn 5 m and ty tnyn eivar 0,2 —-.
m

B. Ot evtdoeig 1, I, tov xbpatog oe 600 onueia ta onoio anéyovv amd TNV TNYN ATOCTA-

2
, . , I, _r
OEIG 1, T, avioTorya, GUVSEOVTOL i T O)Eo —- = =,
L, 1
*y. To TAATN TOAGAVTOONG OVO GNUEIMV TOV EAAGTIKOD HEGOV, TO, OTOI0. ATEYOLY OO TNV
, . . . , oy 02 _ T
TNYN OMOGTAGELS I, T, AVIIGTO(Q, GLVOEOVTAL HETAED TOVG LE TN GYE0T —— = —.
You I
*§. To mAdtog ToAAvVTOOoNG TV onpeiov Tov EAacTKOD HEGOV givar aveEdpTnTo amd v o-
TOGTOGT| TOLG OO TNV TNYN TAPAYWOYNS TOV KUUATOV.

22. AYo appovikd kopoto dtodidovrol KoTd HUKOG YPOUUKOD OHOYEVOVS EAACTIKOD HEGOV
ot devbvvon Tov GEova x'x pe avtibeteg KorevbHVoEIS Ko TEPypdpovTat amd Tig -

ocnoelg y, =y nukx —ot) xar y, =y nukx +ot) émov k = 27“

Me mo1o 1 ol amd To TOPOKAT® GUUP®VEITE 1| SPOVEITE KOt Y10Ti;
a. H ggicoon tov 6Tdcipon kopuatog mov dnuovpyet n cupPoin twv dvo Kupdtwv gival
y =2y nukx [dovot.

B. O 6éoeig Tov Kooy etvar X, = (2n+1) %, nbOZ.

7. Ot 6éoeic Twv deopdv etvar X, =(2n +1)%, nbdZ.

*3. H taydvmta todkdvimong tov Kotwev otig Béoelg X, = (4n +1)%, nOZ diveton amod

mv e&lowon V = -20y nuot

23. Katd pnkog ypoppkov o- X
HOoYEVODS EANGTIKOD UEGOV 2y, 1
, , , ~ N N 91 N N AN
oynpotifetor 6Tadoo Koua, AR F// A // AR // Vi =0
e r , / \ / \ / \ ' =
TOv omoiov Tpio SLOOYIKA \ ; \ \\ i v/ \\ i v/ '

, ’ \l' v/ \ / v/ B \l' A \ / 2 t
OTIYIOTLTTO. POIVOVTOL GTO _ i i X y. ¥ X Lo ,x
oY LLOL. / I\ i I\ ; A

e , , / \\ / A\ / \\ / A\ / \\ /A
Me moto M| mowa. and To 7o~ R // (AN // (A // Y 3/ ts
Ié r 4 \‘ \. \«
pakdt® covppoveite N Sio- SN NS N NS NS R

QOVEiTE KO Y10UTi;
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24.

, . , , T , .
a. To otrypotuno (2) avtiotoyel otn xpovikn otypn t, = R eV 10 otrypdtumo (3) av-

T
TIOTOYEL OTN YPOVIKY|] GTIYUN ty = 2"

B. Tn xpovikn otiypn t, 1o onpeio A tov eAactikod HEGOL Kiveital Tpog tn OeTikn Kotev-

Buvon evo to onpeio B kveiton mpog v apvntikn kotevbuvon.
v. H dtapopd pdong petald tov tolavidcemv mov ektelobv Tao onueio I' kot A givan ion

pe unodév.

T
0. To onpeio A tov ehaoTIKOO HEGOV, TN XPOVIKN oTIyun| t, + At dmov At < 7 (T n mepio-

00¢ TNG TAAAVTMONG OV EKTEAOVV Ta ONUEID TOV EAACTIKOV UECOV) £YEL, AOY® TG TOALY-
TOGONC TOV, LOVO OLVALLKT EVEPYELQL.

210 oynua (1) divovrar dvo otrypdtvna (1) kot (2) oTdoipov eykdpciov KOLATOS TO 0moio
onovpyeiton 6€ YPAPUIKO OLOYEVEG EAACTIKO HEGOV KOL TEPLYPAPETOL OO TNV eElcmon

X t
=2y, O0V2T—NU21T—.
y Yo N nu T

A ® @ 0

AN A
JAAVARVIRV

Kwmrtn evépyela Ex
A

A

Kwnrum evépyea Ex / Ex =f (X)

(1)
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Me moro 1 ol amd To TAPOKAT® GUUE®VEITE 1] SPOVEITE Kot Y10Ti;
a. 210 ottypotuno (1) avrietoryet to dibypappa Ep = f(x) tov oynpartog (II).

*B. Xto otrypotumo (2) avristoyel to dtbypappa Ex =1 (x) tov oynuoarog (III).
v. Ta popua A, B m ypovic otiypun t, €ovv toxdtnteg V, = —%yo ko Vg = l;—nyo, ov-

tioTouyo.
0. H dropopd @dong peta&d Tmv Tahavidcemy Tov ektelovv To popa I', A Tov eAactikon
pécov givar ion pe undév.

25. Kot pnkog ypop ko opoyevois EANTIKOD HEGOL dladidetat, katd ) Oetikn katevbvvon,
NUITOVOERES KO cuyvdmTog v = 500 Hz, pe toyvmra v = 10002 o TAGTOC Y, =5 cm.
]

a. No vroloyicete

1) TO UAKOG KOUOTOC.

i) TV TePiodo Kot TV KUKAMKT GLYXVOTNTA THG TOAAVTOOTNG EVOG LOPIOL TOL EAAGTIKOD
pUécov.
B. Na ypdyete v e&icmon Tov KOUATOG.
H nyn tov xopotog Bpioketor otnv apyn O tov d€ova x'X kat TN ypoviky otyun t =0
v v Ty divetan 6t y =0, V > 0.

[Am (@) i) 2m ii) 2007s, 1000x 2% (B)y = 0,08nu2m(500t — 0,5%) (SI)]
S

26. Mo yn O mov Bpioketar otn Béon X = 0 Tov GEova x'x apyilet, ™ otryun t = 0, va exte-
Ael amdn appovikn taddvioon pe e&icwon y =0,04np4nt (SI). To napaydpevo kdpa do-

dtdetan kord ) Btk katevbovvon Tov aEovar e TayvTNToL L = 50 —.
S

o. No vroloyicete T0 KOG KOUOTOG TOV OPHOVIKOD KOULATOC.
B. Na ypdyete v e&icmon tov KOUATOG.
v. ITowa ypoviky otyun Oa apyioet va kiveitol éva onueio M tov d€ova x'x mov Ppioketal
ot Béon x =500 m;
0. Tn ypovikn otiyun t = 20 s va Ppeite yio to onueio M
1) Vv amoudkpuven Tov y and ) 0o 1oppomiag Tov.
i) v TovTTA TOV.
1) v emtdyvvon Tov.

[Am. (@)25m (B) y:o,o4nu2n§2t—215§(sn M 10s 3)i)0 i) 0162 i) 0]
S

27. H e&iomon ypappikod appovikod kopotog eivor y = 0,Inu2n(2t — 0,1x) (SI). Na Bpeite
Ol TNV TOYVTNTA TOL KOUOTOC.
B. v amdctaon 600 onueiwv To 0moio KATOL YPOVIKY GTIYUR £X0VV HETAED TOVE d10pO-

. 3n
pa ¢aong o
v. Tn Stoapopd pdong evog onpeiov petadd Tmv xpovikav ottypov t; =20skat t, =25s.

[AT. (c) 20? (B)7.5m (y) 20« rad]
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28.

29.

30.

31.

M myn O apyiler va ektedel, ™ otiyun t = 0, oA appovikn TaAdvioon pe eicmon
y = 0,08numxt (SI). To mapayduevo kopa dadideton kotd tn BeTikn KatehBvvon tov dEova

1 , m
XX pe tayxvmta v =2 —.
s

a. Na Bpeite v mepiodo, T cuyvoTNTA KO TO U KOG KOUOTOC.
B. Na ypayete v e€icmon Tov KOUOTOG,.
v. Na ypayete Tic €€1600E1G Tov 6ivouy TV ToydTNTA TOALVTMONG Kol TV EMTAYLVOT GE
cuvapTnon pe 1o xpdvo Y Evo onueio M mov Bpioketat otn Béon x =2 m.
0. No TapaosTiGETE YPOUPIKA TN (ACT ¢ TNG TOALVTMONG Y10l TA SLAPOPO CTLELR TOV MNLA-
Eova Ox, 6 GUVAPTNON LLE TN CLUVTETOYUEVT] X, T1) XPOVIKT OTIYU| t =5 s.

[An. (o) 2's, 0,5Hz, 4m (B) y=0,08nu2n(0,5t —0,25x) (SI)

(y) V =0,08no0v2m(0,5t = 0,5) (S), o =—0,08n*nu2m(0,5t —0,5) (SI)
(®) ¢ =5m—0,57x ()]

Huutovoetdég koua dadidetor katd tn Oetikn katevbvvon tov dova x'X o€ YpapuKod o-
HOYEVEG EAOGTIKO HEGOV Ko £xel unKkog kopatog A = 24 m. H e&icmon doviceme g mnyng

, , , , , 2n , , ,
n onoia Ppiokerar omv apyn O tov d&ova elvary = yonu?t. Kamow ypovikn otiyun t

Vo viAkd onueia M, N ta omoio Bpickoviol Tavem oTov AEova £X0VV OVTIOTOLYO PACELS
e 23

o. No amodeiEete 6Tt To Kopa dadideton pe kKorevBuvon and to onpeio N mtpog to onueio M.

B. Na vroloyioete v amdctacn MN.

[Am. (B) 70 m]

"Evo nuitovoetdég kopo dtodidetat Tpog TNy apvnTikn Katedbuvorn Tov aEovo X 'X Kot Eygl

T e&Ng yopaktnpotikd: y, =0,05m, A =0,8 m, v=4 Hz. Na ypayete v e&icmon tov
KOHOTog o€ Kébe po amd TIg TaPaKAT® TEPIMTMOGELS:

o. 2t 0éon x =0, yia t =0 etvar y =0 ka1 V > 0.

B. Zm Béon x =0, mywat=0 eivony =0 xou V > 0.

[A7. (@) y = 0,05nu2m(4t +1,25%)(SI) (B) Y = 0,05np2n§4t +1,25x +£@(S|)]

Aiveton 10 appovikd kopo pe egicwon y =0,08nu(30t —0,24x + 1) ().
a. No vroloyicete

1) Vv TaydTNTO TOL KOUATOG.

i) ™ péyotn taydTTa TOAAVIOONG VOGS GNUEIOD TOV EAAGTIKOD HEGOV.
B. Na Bpeite v toyvTa TG TaAdVTOONG, T otyun t = 0, evdg onueiov tov AAGTIKOD
pécov mov PBpicketar otn Béon X = 25m/3 m.
v. Na Bpeite v taydtnto g toldvtoong, ) otiyun t = 0,1n S, evdg onpeiov tov elaoTti-
ko0 pécov mov Ppicketar ot Béon X = 50 m.

[Am. (a) i) 125? i) V0:2,4? (B)V:—2,4? (y)V:2,4?]
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32.

33.

34.

‘Eva nuitovoetdéc kopo dadidetor mpog t Betikn katevBovon tov Gova x'x kot £ygl

mAdtog y, = 0,1 m, pnrog kopatog A = 0,4 m xar cvyvotto v =4 Hz. H mnyn tov kdpa-
t0¢ Ppioketar omv apyn O tov d&ova. I'a t = 0, ot Béon x = 0 N amopdkpvvon eivar
y=0,1m.
a. Na Bpeite

: , , 2n

1) Ttov Kvpatikd apdud k = o

1) v mepiodo Kol TNV KUKAIKT GLYVOTNTO TOL KOUATOG.

1) v TovTTe 514606MG TOL KOUATOG,.
B. No mpocdiopicete TV apytkn @AcT ToL KOHOTOC Kol vo ypayete v e&icmon tov K-
HLOLTOG,.

[Az. () i) ST i) %s, sn 24 iy 1.6 ™
S S

. Cpseal
® 3. y—O,lnuZnQﬁlt 2,5x+4@ (S]

[Inyn mapoywyng nutovoed®v Kopdtov Bpicketot otnv apyr] O opoyevols xopdng peya-
Aov pfjkovg. H e&iowon doviceng Tov onueiov O givar y =4 002 nul0xt (SI) kat o mo-
payopevo kKopa dtadidetar katd ) Oetikn katevBvvon. To punkog kopatog etvar A = 0,8 m.

a. [16on elvar n taydTa 6184600MG TOL KONLOTOC;

B. Na ypdyete v e&icmon Tov KOUATOG.

v. [Toon ivar ) amopdkpovvon amd ) B€om woppomiag Tov, T ¥povikny oty t =1,25s
evog omnpuetov tng xopdng to omoio anéyet and v tnyn O andotacn X =4 m.

[AT. () 4? (B) v =400 nu2r(5t - 1,25x)(SI) (y) 400> m]

Kotd pnrog ypappkod opoyevovg eAactiko HEGoL dadideTon mpog ) OeTiky| Katehfuv-
on tov afova X'X EYKAPGLO NUITOVOEWES KOMO e TAGTOS Y, =4 cm, pnkog KOUOTOG

A =20 cm kot ToydTTeL L =2 m Tn ypovikn otryun t = 0 10 kO eBAvel oto onueio O,
S

apyn Tov a&ova x'x. T o onpeio O diveton 6L T Ypovikn otrypn t = 0 Siépyetan omd ™
0éon 16oppomiog Tov KIVOOUEVO KATA TV OPVNTIKT QOPd.

a. Na yphwyete v e€icmon g amopdkpuvong tov onueiov O og Guvdptnon e 10 Xpovo.
B. Na ypayete v e€lowon g omopdkpuvong evog onueio A Tov ELaGTIKOD HEGOV TO O-
moio €yl cuvietaypévn X = 15 Cm, 6 GuvapTnNoN e TO YPOVO.

v. Na oyedidoete ) Hope1| Tov AAGTIKOV UEGov, de€id Tov onpeiov O, TIC ¥POVIKES OTLY-

péc: 0, I, T, i, 2T, i
2 2 2

[Am. (0) y =4nu(20nt+7) (B) y = 411;1@207:‘[ —g@(y oecm, toes)]|
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35.

36.

To dxpo O ypappukod opoyevovg eractikov uécov apyilel, ™ otyun t = 0, va ektelel a-
pelo™ appoviky taddvioon pe eéicoon y =10nu20xnt (t o s, y o€ cm), omdTe S100id€-

Ta, Kotd pnKog tov nuacova Ox, kopa pe toydtmra v =1 —.
s

a. [16c0 givon To prKog kopaTog;

B. [1ote apyilel va tohavidveTon Eva onueio M tov eAacTiKOU HEGOL TO 0TTO10 amEYEL OO
v mnyn O andctaon X =2 m;

v. Na yphyete v e&icmon g amopudkpvveng tov onueiov M kot va vmoloyicete v Ti-
Un TG T YPOVIKY oTiyun t1 = 5,625 S.

[Tow gtvon n Tiun g @dong tov onueiov M v TopaTave YPOVIKY GTIYUN;

4. I1oco angyel omd to onpeio M, évo onueio N 1o onoio v i ypovikn oty (t1 = 5,625 9) é-

2
XELQAOoT @y =727 +?n; Kotd mowa popd d106ideTan To Kopa,;

€. No mapactioete ypagikd ™ Hetafoin g edong tov onueiov M og cuvdptnon pe to
YPOVO.

[An. (o) 0,1 m (B)2s () yy =10mu2n(10t —20) (t oe s, y oe cm), 10cm, ¢\, =72n +g

1
0) — m omtd 1o N wpoc to M
()120 pog ]

Bewpove ONUEWKY TNYT TOPAYMOYNG KOUATOV TG Omoiag 1 amopdkpuven amd ) Béon
wooppomiag dtvetan and v e&icwon y =2nu(2nt+¢,) (toes, y oecm).

Tn ypovikn otrypn t = 0 n Iy Ppioketarl ot péyrotn Betikn amopdkpovon amod tn Béon
eoppomiag tne. Otav | tyn mepvael and t BEon 1oppomiog TS yio Tpitn Popd, TO KOO
oV TopdyeTal amd avtv £xel dladobel oe amdotaon d = 25 cm.

a. Na Bpeite m yovia ¢,.

B. Na ypayete v e€icwon Tov KOLATOG TTOV dtadideTon Kotd uiKog tov aove X'X Tov &-
AaoTikov pécov, pe apyn O ) B€om g mnyng kot Tpog ™ Betikn eopd.

v. Na ypdwyete Tic e£l0MGELG TOL dTVOLV TNV TOYLTNTA TNG TOAGVIMONG Kol TNV EMLTAYLVON
G€ GLVAPTNOT UE TO YPOVO, Yo Eva LOPLO TOV EAAGTIKOV HEGOL Tov Ppicketal otn Béom
X =10cm.

0. No mopaotioete ypapikd Tt @Acn ¢ g TaAGVTOONG Yol Ta S1dpopo. oneio TOL NLd-
Eova Ox, og cuvaptnon pe TV ardotact) Toug X amd v nyn O ) ypovikn otiyun t=35s.

€. No 6Yed100ETE TO GTIYUIOTUTO TOL KOLOTOG T XPOVIKY| oTiyur t =4,5 s.

T 1 x
Am. (0) — =2nu2 H+———Et08s, X, y 6€ cm
[ ()2 (B) y=2nu mi 20[( y )

1 cm 1 cm
V=4ncvv2nB——E toes, Voe —), o=-81’ ZnEJ[——E toes, oog —
() . 4[( S ) N2t 4[( 2 )]
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37.

38.

Xto oYNUATO OivovTol V0 YPUPIKES To- y (cm) 0
POCTAGELS Y10 EYKAPGLO MUITOVOELOES KOO, i t=0

70 07o{0 O01001d€TOL KOTA U KOG YPOUUKOD Y N
OLOYEVOUE EAOCTIKOV LECOL, TPOG TN OeTt- /A\ /\

KN kotevBvuvon tov Géova x'X. > X (cm)
Oewpovpe ©g apyn X = 0 ™ wa dxpn oL S5 10 15 20
YPOUUIKOL glacTikob pécov. Me Baon Tig \/ \/

TANPOPOPiEG TOL TAPEYOLY OL YPAPIKEG Toi- ol N N/
paoctdoeig (1) ko (I1), va Bpeite

0. TO UNKOG KVUATOG Kot TNV TEPiodo Tov

) y (cm) (In)
KOpaTOG. /N <=0
B. v TaydtTa 614000M¢ TOL KOUOTOG. 2o
Y. TV €€lcmon Tov KOUATOG.
0. TV amoudkpuvon ond ™ Béon 1ooppo- 0.4 08/ 12 16
miog, TNV ToyOTNTA TOAGVTOONG Kol TNV &- > (9
mTdyvvorn evog Hopiov Tov ELACTIKOD E-
o0V 10 onoio Bpioketar otn Béon x = 10 cm )

™ xpovikn otryun t = 0,8 s.
€. No 6Y€0100ETE TO GTIYUOTVTIO TOV KOLLO-
TOG KaTd TN YPOoVIKn otypn t = 0,4 s.

[Am. (o) 10 cm, 0,8 s (B) 12,5 om y)y= 2nu2n§,25t —%@(t 0€ S, Y KOl X GE CM)
s

(3)0, 51, 0]
S

Hutovoedég eykdpoio kopa mrAdrtovg y, =0,Im ot p (rad)
ad{dETOL KATA UNKOG YPOLLULIKOD OLOYEVOVG EAOGTIKOD
péoov katd T Oetikn korebbvvon tov GEova x'x. H
eElowon dovnoemg g myng O, mov PpickeTon oV
apyn tov aova x'X, eivar y =y muot. Xt0 oyfiuo

10n

otvetan n Ypapikn mwopdoTacn TS AcNS TOV KOUUTOG
G€ GLVAPTNOT UE TNV AndGTACT X Omd TNV TNYN
YPOVIKY) OTIypun t =2 s.
a. Na Bpeite v mepiodo Tov KOUATOG KO TO UNKOG KOUOTOG,.
B. [Toon givor n TorvTNTA S1AGOCNS TOV KOUATOG
v. No ypayete v e€lowon Tov KOHTOG.
0. Na Bpeite yia ™ gpovikn ottypq t = 4 s Kot Yio T0 onpeio A Tov EL0GTIKOD HEGOL TO O-
molo améyetl and v mnyn O andotaon x = 1 m,

1) Vv amoudkpuven Tov omd T Béomn 1eoppomiag Tov.

) v toy0TTa TOV.

iii) v emtdyvvon tov.
€. No 6Y€0100ETE TO GTIYUIOTLTIO TOL KOUOLTOG T XPOVIKN OTIYU t =2 s.

[AT. (@) 045 04m (B) 12 () y=0,Inu2n(2,5t—2,5%) ()
S

» X (M)

(3)i)0 i) 0,512 i) 0]
S
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AV S

39. Katd punikog ypoppkod eEAactikod HEcov dtadideTon
Kopa 1 &iomon tov omoiov eivar y = 0,2npu2n(t —x) (S). E:)
a. Na Bpeite v mepiodo Tov KOUATOG KO TO KOG KOMOTOG,. <_Dt1t_>_,i
’ 7 , ’ y . ¢—Vl— d
B. I16om eivon n TaydTNTO 0140001 C TOL KOLATOG A€

* A 4 I4 4 —_ 1()—5 kg r r 14 K
Y. Av 1 mokvoTnTo TOL PéGOV Eivar p = —, va Bpeite ™V évtoon tov kopatog. Ka-
m

76,11 $13800™M ToV KORATOC dev TapaTnpeital andreto evépyewag (t° =10).
Ymooeitn

Eivar 1=

W rov W = zlmiVO2 :lVOszV Ko AV =S[DAt.
t 2 2

(Am @1, Tm ()12 () 1= 2% oy =800° 7]

40. Mo onueloKy TNY KOUATOV TOpAYEL GRAPIKA Kopato pe otadepn woyd P = 8x W.
Noa Bpeite:
a. Tnv évtaon tov KOpatog 6€ andotocn 2 m omwd TNV TNYY.
B. Tnv evépyera mov Ba Tepdoel o€ ypovikd ddotnua 10 s amd eminedn empavela epfadov

20 cm?, mov Bpioketol o€ onpeio A to omoio améyst omd TV Ty amdctacn 10 m ko &i-
vat kéBetn ot dtevbuvon 614606M S TOV KOUATOG.

o W
Y. Z& mOON AmOGTACT| O TNV TNy N vtaon Tov Kopatog etvor ion pe 810 3

[An. (o) o,5ﬁ2 (B) 400 (v)5m]
m

41. Mo onuetakn mnyr otafepnc woyvoc P exkméumel coapikd kopata.
a. Av 1 évtaon tov kOpatog o€ omdotacn 1; =3 m oand v wnyn etvan I, va Ppeite oe

oo™ OMOCTACT T, OO TNV TNYN 1 £€vTAoN TOL KVpotog eivan 1, = Z]

* B. Atveton 611 M évtaom Tov KOHOTOG G €vo OTELD TOL EAAGTIKOV HEGOL givorl avaAoym
TOV TETPOYMVOL TOL TAATOVS TOAAVIWONG TWV UOPIMV TOL EANGTIKOV HEGOV G aVTO TO
onueio. Anrodn wydel Iy = kyé’X omov k otabepd.

1) Av og andotaon r; =3 mamd TV INYN TO TAGTOG TOAAVTOONS TOV Hopimv TOV eAa-
OTIKOD UEGOL glvan y,; =2 10 m, va Ppeite T0 TAATOG TG TOALVTOONC TOV HOPiOY
TOV EAQGTIKOV HEGOV GTNV OMOGTACT T, TOL EPOTNUATOC (at).
i) [T6c0 to1g % mpémetl va petaPfinbel n 1oyxdg ™G INyNG, MOTE T0 TAATOG TG TOAAVT®-
oNG TOV HopimV TOV EAACTIKOD HEGOV GTNV andOGTOON I VO SITANGLACTEL.

[Am. (@) 6m (B)i) 10°m i) 300% ]

42. Ye éva onueio O, oty eredBepn ekteTapéVn EMEAVEID VEPOD TOV MPEUEL, TEPTOLV LE
otafepd pvOUd 120 otaydveg To Aemtd. Anpovpyeitot £T61 Eva EMPAVEINKO OPUOVIKO KO-
pa to omoio Bewpodpe gykdpoio. To mhdtog taldvtwong g mnyng O eivar otabepod, ico
pe y,o. Hopoatnpodpe 6t katd pnrog pioag axtivag diddoong Ox tov kdpatog oynpatiCov-
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Tt 6 drdoyKa “opn” Ta omoia kKoAvmTovy andotacn d = 2,5 m.

a. Na Bpeite v mepiodo Tov KOUATOG KOl TO UKOG KOUOTOG,.

B. [Toon givor n ToyvTNTA S1AGOCNS TOV KOUATOG

* v. Oepodpe OTL M| eMPAvELN TOV VEPOD €lval 1IGOTPOTTO PHEGOV KO OTL KATH TN O1A00GT TOV

KOLLOLTOG OEV £YOVILE ATMAELL EVEPYELOGC.
1) No d1kal0A0YNGETE Y10TL TO TAGTOG TOAAVTMOOTG TOV HOPI®V TOV VEPOD EAUTTMOVETOL
KaB®G amOUAKPLVOLACTE OO TNV TTNYN.
I1) Av o1 amooTacel 000 HOPIMV TNG EMPAVELNG TOV VEPOD Omd TNV TNYN TAPAY®YNG
TOV EMPAVEINKAOV KVPATOV gival avtiotoyya 1, 1,, vo deiete OTL Yo To TAGTN TOAGV-
TOONG TOV LOPiOV avT®V Ba 16YVEL 1] oYéon Yoz _ .

Yo, 1Y)

b

Ynooeién ywo to epdrnua vy (ii):
H exmepmopevn evépyeta and v anyn sivot oo yio 6Aovg tovg kikiovs. H evépyeia
TOAGVTOONG €lval avaAoyn TOL TETPAYOVOL TOV TAATOLG TaAdvT®mons. ' 0o KhkAovg

ue axtiveg 1,1, Oa woyxdet E =k Eyé,l it =k Eyé,z [t, , 6mov k otabepd.
[Am. (0) 0,5s, 0,5 m (B) e (v) i) H evépyela mov ekmépumet 1 TNy KOUTAVEUETOL GE
S

KUKAOLG T®V OTOimV T UNKT €ivar avaloya Tov aktivov toug. H punyoavikn evépysia mov
TOPEYEL 1) TTNYN OTO KOLO KOTOVEUETOL GE PEYOALTEPN Nl vepoD, e amotélespa T Pab-
paio EMATTOOT ToV TAATOVG TG TAAAVTMOOTNG KOODS ATOUOKPVLVOLACTE Ao TNV TNYN.]

43. AVo appovikd kopota 10100 TAGTovS Kot 1d1ag cuyvoTrag dtadidovtal 6to 1610 EAUCTIKO
pécov, oty dwa d1evbuvon pe avtifetn eopd kot 1010 pétpo tayvnroc. H kowvn d1evbvv-
on diddoong Tov koudtov givat o dEovag x'X.
Bewpovpe apyn tov d&ova to onueio O, 610 0moio 01 ATORAKPVVGELS TOV TPOKAAOVVTOL
and to kopato mwov eOdvovy ¢’ avtd £xovv TV idla e&lomon y =y numt. Aniadn Yo

t=0¢eivary =0 ko V > 0 yia kaBéva amod to kopato otn 8¢on O e apyng Tov dEova.
a. No Bpeite v e&iowon Tov 6TAGIOV KOUOTOS TOV TPOKVTTEL At Tr GLUPOAN TV 6VO
QVTOV KUUATOV.
B. Na mpocdiopicete T1g BE0€1G TV 0EGUAOV Kot TIG BECELS TOV KOIMDV.
v. No Bpeite v andctacn peta&y
i)  8V0 100N IKOV SEGUDV.
i) 000 S1BOYIKMOV KOMMV.
Ill) &vog deoUOD KOt TNG YELTOVIKNAG TOV KOWAMOLC.

0. Na oyeddoete 10 oTtypdOTUIO TOV GTAGYOL KUUOTOG TIG YPOVIKEG OTIYUES t, =% Ko

31

[AT. (o) y = 2y060v2%nu2?nt (B) Béoe1c deopmv: x, =(2k + 1)%, kOZ

A S VR VY §
0éoeic KoMMV: =k—, kOZ ) — i) — i) —
OEIG X =k (1) 5 ) 5 ) 4]
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44, A. I'a koMo kot 0eGpHd 6TACIUOL KOUATOS Vo Yivouy ot ypopt-

KEG TOPOCTAGELG
0. TAUTOVG GE GLVAPTNON LLE TO XPOVO.
B. amopdxpovong amd ™ Béon wwopporiag ce GuVAPTNON HE A
10 (pOVO.
B. 210 duthavd oynpo divetor 10 GTIYHOTLUTTO GTAGIHOL KVUOTOG
0€ TEVIMUEVO VIULA T Xpovikn otypn t = 0.
0. No oyedldoete T0 OTIYHMOTUTTO TOV KVUOTOG TIG XPOVIKES

OTLYMEC: rrs

Yl"" Q- 4a 2 1 4 )
B. Me motec popeég epeaviCetal 1 evEpyelo TOAAVIMOONG TOV HOPIOV TOL VIUATOC TIG
TOPATAV® YPOVIKES OTUYLES;

45. ¥’ éva 6Too KO 300 HOPLO TOV EAACTIKOD HEGOV OEYOVV amd ToV 1010 decud A amo-

. A A ,
OThoEl; — KOL -, aveisToy@.

a. [Towr eivar n peta&d toug dtopopd eaomng;
*B. Tlowo &ival to TAATOG TG TOAAVTOGONG TOV EKTEAOVV, 0V TO TAATOG KABEVOS amd TaL K-
LLOLTOL TTOV SMULOVPYOVV TO GTAGIHO KO Elvarl Y ;

[A. (@) 09 7 (rad) (B) yo/3]

46. H e&iomon appovikod Koporog to onoio dtadideton katd ) Oetikn kotevBuvon tov dEova x'x

47.

pmopet va ypagel pe m popen y =y nu(kx —ot). I'a kopo mov dwdideton katd thv apvntt-

. , . ' , . . . 2n
KN KorevBuvon tov dEova X 'x , 1 e€lcwon £xet ) popen| y = yonu(kx +ot), 6mov k = -
Avo kopata to omoio GVUPEALOLY Kot dNUIOVPYOVV GTAGIUO KO GE YOPO| LEYAAOV UNn-
Kovg, £xovv egloncels y, =y nu(kx —ot) kot y, =y nukx + ot).

a. Na deiéete 01 €lo®on TOL GTAGYOL KOUATOG £XEL TN Hopen Y = 2y nuKXcuvot.

B. Na Bpeite 11g 0€0€1g TV EGUOV KoL TOV KOIMOV.
v. No vroloyicete tnv andotaon petaly:

1) 600 dtodoy KDV dECUDV.

i) 300 6100YIKOV KOMMDV.

lll)  &vOg 0eGHOV KOl TNG YELTOVIKNG TOV KOWAMOC.

[Ar. (B) XA=n% XK=(2n+1)%,nDZ (y)i)% ii)% i) %]

Cpoppikd opoyevés ehaotikd péocov ekteivetarl katd t devbuvon tov d&ova x'x. Avo
onueia tov A, B anéyovv peta&d tovg andctacn 20 cm kot apyilovv va taiavidvovtol
KoToKkOpuea pe Vv idta suyvoémta v =5 Hz kot mhdtog y, =4 cm.

Kotd pnrog tov éhactikod pécov dtadidoovtat to 600 NUTOVOELDT EYKAPGLO KOLOTO TTOV 0L
payovtal AOY® G ToAdvTmonS TV onueimv A ko B. To pniikog kopatog etvoan A =4 cm.
Oewpovpe apyf tov aEova x'x 10 péco O g amodotacng AB, pe 10 A aplotepd kot to B
og&a. Emiong Bempodpe apyn tov ypdvov, 1 ypoviky oTLyUn Kotd tnv omoia ta K0Pt
cuvavtovtol oto O kot eivat, yio to onpeio O,y =0 ko V > 0.
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a. Na ypayete Vv €£lomon Tov 6TACIHOL KOUOTOG TOV TPOKLATEL Amd TN GLUPOAN TV
00 KUUATOV.

*B. Na Bpeite Tic O¢oe1c kat Tov aptBpd Tmv 0eGUOV Kot KOWMAOV Tov oynuatiCovot.
(Ztdolo KOO KoTé PNKOG TOV EANGTIKOD HECOV oynuotileTor povo petald twv onueiov
A, B. Apiotepd tov A ko 0e€1d tov B ta kOpata dtadidovtol Katd tnv idto Katevbovvon).
v. Na ypayete v e&lomon ¢ amoudKpuveng y 6€ GUVAPTNON LUE TO ¥POVO Yol T devTE-
pn mtpog ta 6e&1d Kothia petd to onueio O.

[Am. (0) Y= SGDV%HHIOTH (X, y oe cm, t o€ S)

B) x, =(2k+)cm, -5<k<4 100deopoi, xgx =2kcm, —-5<k<5 11 Kothieg
(y) y=8nulOnt yoecm, toes]

48. M yopon ektedel Taddvimon pe eicoon y = SGUV%T] ulOnt (x,y oecm, togs).

a. [16c0 eivon To péyloto mAdtog g ToAdvTmong;
B. Na Bpeite v mepiodo, To0 PNKOG KOHOTOS Kot TNV TaxOTNTo O14006MG TOV TPEXOVTOG
KOUOTOC.

*y. Na ypayete TIG €E10MGEIS TOV TPEXOVTOV KUUATOV oo T1 GLUPBOAN TV omoiwv Tpoé-
KUWYE TO GTAGILO KOLLOL.
Bewpovue apyn tov dEova 1o onueio O yia to omoio ) otryun t =0 givory = 0 ko V > 0.

[A7. (o) 8 cm (B) 025, 12cm, 0,6 =
S

X X
W) v, = 4nu2nE5t ‘E@’ Y, = 4nu2nél5t +E@ (X, y1, Yo o€ cm, t ot 5)]

49. Katd pMKog YPOLUIKOD OHOYEVODS EAACTIKOD HEGOL d1a0idovVTOaL dVO EYKAPGLOL MLULTOVOEL-
oM kdpoTa to omoio TEPLYPAPOVTAL OO TIC EEICMCELS:

y, = 2,5nu2n§20t —%‘F%@KGI y, = 2,5nu2n§20t+%@,

OTOV TA X, Y1, Y2 LETPMOVTOL GE cm Kot 0 ¥pOvog t GE s.

a. Na Bpeite v mepiodo, To uNKog KOLATOS Kol TNV To(LTNTA S1Ad06TS TOV KUUATMV.

B. Na ypawyete v e€lcmon Tov GTAGILOL KOUATOG TOV TPOKVTTEL Omd 11 GLUPOAN TV
000 AVTOV KLUATOV.

v. [Tow givor 1 ToydTTO £VOG oMpeiov Tov ANGTIKOD PHECOV pe cuvieTaypévn X = 1,5 cm

TN XPOVIKY GTIyun t = % S;
1 m X
[Am. (o) 20 s, 6cm, 12— (B)y= Snu?m)v40nt (x,yoecm, toes) (y) V=0]
]

50. Tpoppikd opoyevég eMoTikOd pHEGOV ekTeivetol Katd t dievbuven tov Géova x'Xx. Appovikd
KoM O10SIdETOL KOTA KOG TOV EANGTIKOD HEGOL Katd T BTk KatevBuvon Ko meptyplpe-

X
Ton and v e&icmon Y, = 4n }LEQ - 1—0@ OOV TO. X, Y1 LETPMVTOL GE CM KO TO t GE S.
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ol

a. No ypayete v e€lomon Tov MUTOVOEWDO0VE KOUATOS, 10100 TAATOVS, TO OTOi0 0TV
GUUPAAAEL e TO TPONYOOUEVO dNUIOVPYEL KATA KOG TOL EAOCTIKOD HEGOV GTAGLUO KO-
po. No Oewpnoete 6t ot 0éon X =0t oty t = 0 etvan y =0 kot V > 0.

B. Na ypayete v €£lcmomn TOL GTAGILOL KVOUOTOG TOV dNUovpyel 1 cupPforn twv 600
TPONYOVLEVOV KUUATOV.

v. No ypayete 116 €£160GELS, GE GLVAPTNOT LE TO YPOVO, YO TNV TOYVTNTO KOL TNV EMLTA-
yovon evog onueiov Tov hacTIKOV PHEGOV, TO omoio Ppicketal 61 BEon e cuvieTaypévn
X=25cm.

[An. (o) y, = 4nun§ +%@(X, y2ooecm,toes) () y= SGDV%HWH (X, y e cm, t o€ S)

cm

(v V= 4n\/2_01)vnt (Vose %, toes), a= ~4n%2 nunt (ooe —, toes)]
S s

Koatd uikog ypapkod opoyevong Hécou o omoio ekteivetar kotd tn dievbvvon x'x, on-
HUO0VPYEITOL GTAGILO £YKAPG10 KOO TO 0TToi0 Teptypapetol omd Vv e&lowon

y= 6®v%nu10nt (x, y oe cm, t o€ s).

a. Na Bpeite to mAdtog, TNV mepiodo, TO0 UMKOG KOUOTOG Kol TV TaxOTNTo O1d000MG TMV
000 TPEYOVI®V KOUATOV TOV 0TIV 1) GLUPOAT SNUIOVPYNGE TO GTAGIUO KVLLOL.

*B. Na ypayete T1c €€10006€1G TV TPEXOVTOV KUUAT®OV T 0ol LE TN GLUBOAN TOLG O~
0LPYOLV TO GTAGLLO KOO
v. [1660 eivar 10 mAdTog ToAdvTwong dvo onueiov A, B tov ghaotikov pécov ta onoia
Bplokovton otig Oéoeig x; =—25cm kot X, =+25 cm avticToya;

0. Na Bpeite tov aptBpd n TV KOWM®OV TOV GTAGILOV KOUATOG TOL oynuotilovtol Hetasy
ToVv onueiov A kot B.

*g. Metafailovpe KotdAANAa T cLYVOTNTO TOV GUUBUAAOVTOV KOUATOV OTOTE ONUIOLP-
YEITOL KATA PNKOG TOL EAAGTIKOD HEGOL £val VEO GTAGIHO KOpa. Atomiot@vovpe 6tL petad
tov onueiov A kot B tov ehactikov péocov oynuoatilovror n — 2 kotiieg. Agdopévov 6t
KWNTIKY Kotdotaon tov onueiov A kol B og petafAnonke,

1) vo Bpeite oo gival o vEo UfKog KOUATOG Kot 1) VEX TEPT0O0C TV KLUATMV TOL OM-
HovpYovV TO GTAGULO KOUOL.
i) va ypayete v eElcm®omn TOV VEOL GTAGIUOV KOLOTOG.

[A7. (@) 3 cm, 0,2's, 20 cm, 12
S

X X
By, = 3ﬂu2nél5t —%E, Yy, = 3nu2n§5t +%@(x, y1, Y2 6 cm, toes) (y) 0

(0) 5 kowkieg () i) % cm, % s i) y= 6GUV35L(;(T]},L61II (x,y oe cm, t € s)]

52. Ze ypopukd opoyevég EAACTIKO UEGOV, LEYGAOL puKove, dtadidoviatl 600 approvikd Koua-

TOL TO, OTTO10L SNULOVPYOVV GTAGILO KOO KO TEPTYPAPOVTAL OO TIC EEICMCELS
i 2 , ,
vy =S yon(ot —kx + @) kot y, =y nu(ot +kx), énov k = - 0 KUULOTIKOG aplOpog.

Noa deiéete 6Tt
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, . . , ®
o. 1 TaOTNTO 01000 G TV KVPATOV glval v = o

*B. n awbaipetn apykr edon @, aAldlel I OE0ELG TOV FEGUOV Kol TOV KOWADYV, EVO dEV

aALGleL TNV amdoTao HETOED O1000YIKMV SEGUMY 1 SOOOYIKOV KOIADV.

[AT. (B) Oéceic Seoudv: X, = %x +(2n+1) %, nodz
7T

Boeig KOMDV: Xy :%X+ n%, nbZ]
T

TYIIOAOI'TO TPIT'QNOMETPIAX

Tpryovopetpikéc eElocmoeig

Mux =nuo « x=0+2kn N x=n-0+2kn
OLUVX = ovvl < x =+0+2kn

nux =0 « x=kn

i
ocuvx =0 = X:E‘Fkﬂ?

nux =*1 < X:§+kﬂi

cuvx =1 « x =kn

Tpryovopetpikoi aprOpoi abpoicpotog Kol dS10Qopag
ouv(a —P) = cvvacuvp + nuonup
ouv(a +B) = cuvacuvp —nuonup

Metaoympoticpoi a0poropdtmyv o€ yivopeva
_, 0+B -
nupo +nup =2np 5 oWV

Meraoympoticpoi yivopévov o€ adpoiopata
2nuocvvp = nu(a+p) +nu(a —p)
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