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iidc/xg eA,aTT|pioi), Lie

qg (FTp = -rv\s pu8ui^6u£vo

KWT]ar|g. (P) Asi£,TE OTI t] x(t)

,s}, 5ia0£Tsi ai3aTr]ua a7i6ap£cr|g TUTTOU

a7i6ap£ar|g ;• . (a) Fpd\|/T£ TTJ 5iacpopiKf|

va sivai A,uar| Tt|g Sia<popiKT|g s^iacoaTjg Kivr|ar|g,

yia KaTaAA,T]A.sg TiuEg TCOV 7 Km r = rQ, Tig ojioiEg Kai va UTioXoyiasTs auvapTf|asi TCOV (m,s). (y) Fia

Tiiisg TCOV Y K0tl ro 710t) UTioXoyia-rriKav OTO £pd)Tr|Lia (P), Sieysipouiie TO auoTriLia arco TT)V KaTaaTaar)

laoppoTiiag Lie ap%iKf| TaxuTTjTa UQ . Na imoAoyicsTs Tig oTaGspsg (A, B] KaGcbg Kai TTIV ^poviicri oTiyar|

t0 Kai Tt|v anooTaorj xfl ano TTJV Oeat] moppoTtiag, OTIOD r\a avTiaTpetpei TT] cpopd Kivqarig, Kai va

a%s8ida8T8 Tig x = x(fy, v = o(f), armsifflvovTag %apaKTtipiaTiKd or|Lisia TO\ oxeSiaypdiiuaTog. (5)

rioid sivai Ta paoiKa %apaKTT]piaTiKd rqg Kivr]ar|g TOD auaTriLiaTog ue r = rQ , (juyKpivoiieva us

Kivr|ori yia Tig 5i3o 7iepio%8g TILICOV, r>r0 Kai r < r0 ;

AHANTHLTE 2E ENA AIIO TA 0EMATA 2A, 2B
2A. Scbua ud^ag m} supioKSTai usTa^u STJO

us TO OTTota sivai crovSeSsLisvo us STJO
aTaGepdg s , TO KaGsva, Kai Linopsi va Kiveuai ae opi^ovTio Em3is5o
%copig Tpipsg ATIO TO acbua KpsueTai, us apapeg urj-EKTaTO vqua
uf|Koug L , oraua Lid^ag m2 . STO ocbiia ml aaKevtai s^coTspiKfi

apuoviKrj opi^ovTta Suvaur) F(t) = F0 cos(<»/) .

(a) Na ypaxj/STS Tig s^iocbaeig Kivqarig, yia uiKpeg aTiouaKpuvoeig
airo rqv KaTaoTaari laoppomag.
(P) LTTIV uoviut] KaTdaTaaT] Kivtiarig, us eviaia onxvoTr|Ta co (yia

6X,sg Tig ouvioTcbasg TOD cruoTtiLiaTog), va UTtoXoyiasTS Ta TtXaTT] Ta^dvTcoarig A Kai B TCOV 5uo
mt ,m2, cog ouvapTqasig TT)g or)%v6TriTag. 0scopf|OTS x^[x2]-A[B]cos(fot) Kai, yia

m. '/L=®Q,

(y) Fia Tioid ouxvoTtiTa 5isysparig TO TCT]AIKO TCOV TtXaTcbv B/A va Teivsi OTO d;i8ipo; E^oA,idoTS
TO cpaivousvo ax>TO LIS cpuaiKd 87iixsipf|uaTa.

0E[ia 2B. Auo KUKA,6iiaTa (XpCj) Kai (i2,C2) sivai ouvSsSeusva

LISOCO avTioTaorig R , 6;rcog cpaivsTai OTO a%f|ua.
(a) Fpd\j/TE TT]V s^iacoorj Kirchhoff yia Ta 5uvauiKd oe Kd9s svav ajro
Toug 5i3o Ppoxoug TIOU SiappeovTai aTio psi>ua 713/2 avTiaTOi^a, Kai

ouoxsTiaTe Ta 5i3o psuuaTa LIE Ta cpopTia TCOV avTiaTOixcov TTUKVCOTQV.
(P) MsTaTpe\|/TS Tig 5i3o e^iocboeig TOD spcoTf)uaTog (a) ae oiioyeveig

e^iocboeig SsuTsprig Td^g (is OTaSspoug ouvTe^eoTsg, yia
Ta 5uo psuuaTa /, , /2 , cog ouvapTf|osig TOU xpovou.

(y) ®scopr)OTS OTI L\=L2=L Kai C, = C2 = C Kai, EKusTaA,A,suousvoi Ta %apaKTr|pioTiKd ouuueTpiag

TCOV 5uo s^ioroascov, va TiapdyeTs (us KaTaXX,T]X£g TrpoaSacpaipsasig) Tig 8ia(popiKeg E^iocbasig 71011
iKavoTioiouv Ta Ia — 7j + 72 Kai lb—Il— 12

(y) Bpshe tig ^uasig yia Ta 7fl, 7A Kai yia Ta 7,, 72 , cog ouvapTTjoeig TOU ̂ povou. E^riysioTE, us

smxsipTiuaTa, TCOU ocpsiA^Tai r\] Siacpopd avaiieaa aToug Suo KavoviKoug Tp6?toug
oaov acpopd TTJV s^dpTriof| Toug aTto TOV %povo.



0£\ut 3. ISaviKf) xopSf), \iE ypaji^iiKri TruKVOTrjTa p,d^ag ia-q |ie p KOI p,f|Kog L , eivai TsvTcop,£vr|
T svcb jiTiopsi va Kivevtai %(opiq Tpipeg, KaTd |J.f|Kog 5i3o opi^ovTicov napak'kf\k(S)V pdpScov, (j,e vr\O SaKTuXiSicbv, p,8 ormeuxKEg p.d££g mI=0 - 0 Kai wiI=i - m0 , avTiGToixa. (a) Ms pdar) Tig ouvopiaKEg

ouv0f|Keg <rta dKpa x = 0, .x = I, , va ppeGel T) o%eori uTtoA-oyiopxyu TCOV cru%voTf|TO[>v TCOV KavoviKrov

TpoTrcov TaXdvTcoarii; (aTdaifia KujiaTa) ir\c, %op8ri(;. (P) STTJV nepimcoari TTOD

Kai r| p,d^a TOU 8ei3TSpo-u SaKTuXiSiou eivai ajieXr|Tsa (m0 = 0) , va ppeGow

01 auxvoTqTec; a>n Kai Ta avTiaToi%a KO|4.aTav6a|a.aTa kn TCOV KavoviKcbv

Tponcov TaXdvTcoarn;, va a%e8iao0oijv 01 5i3o TipcoToi Tponoi TaXdvTcooriq, Kai
va ypacpsi rj ysviKf| KIVTIOTI rr\c, %opSf|c; ac, d6poic|ia TCOV KavoviKcbv Tpojicov
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(y) ETTIV (P), av r) xopSr) 5iey£p8ei, (arco TTTV 9son,

f+M0 , 0 < J c < L / 2
"W ~ 1 , , „ , > (oTtcog OTO 0'

>-u0, L/2<x<L' ^"~^ "^""^ VCt

JipooSiopioGoiiv 01 ^doEig Kai Ta JiXaTt] (cruvTsXEOTEg Fourier) TCOV
SiaSoxiKQv opcov TOD aGpoiojaaTog JTOU avacpspsTai OTO Ep6TT|[j,a (P) Kai va
ypacpei auTO TO dGpoiojia Jtou jtspiypdcpa TTIV KivrioT] Trig xopSrig y = y(x,f).

4, A"6o
sivai

TO7io0£Tri[a,£V£(; OE aTiooTaori D = 50m p.£Ta£,i) Toug Kai £K7r£jj,jrow
|4,£ KUKA-lKd 0^lOl6|4,OpCpO TpOJTO OTO Opl^OVTlO £3tl7I£8o, T] KOlGs |J.ia.

METa^t) TCOV 8uo Kspaicbv (iTiopei va 8r|(4,iot)pyTi9ei
8ia(popa cpdoT^<; A^o. (a) YjioXoyiOTE TTJV ycoviaicr|

ouvoX.iicr|i; svTaariq, 7 = 1(9) , toq ouvdpTriori Trig ycoviag 9 , cog npoc,

jiEOOKdGeTO TCOV STJO ycovicbv, OTO opi^ovuo ejmrfiSo, OE
R>lOOkm ano TO JIEOOV TCOV 8uo KEpairov, oTav r\a (paor|t; Touq Eivai A^? = 0, Kai TipooSiopioTE Tig ycovfeg

p.syiOTqg Kai sXdxiOTrig £K7to|a,7crig. ExoA-idoTS TO ajiOTEA,EO|ia.
(P) YnoXoyioTE TT]V KaTdXXT]A,r| 8ia(popd ^dorig TIOU 7ip£7t£i va

Eiadyei Kavsig (AETa^u TCOV Suo Kepaicbv WOTE, ETII TOD opi^ovTiou smTrsSon, va KaTEuGuvEi TTJV [iiyiotr\i io%i) KaTd ixqKog Trjg euGsiag TCOV ouv8£8i Tig Suo Kepaieg.

[YjtoSsi^sig: ®8copr]OTE OTI r| Ta%6TriTa SidSoorig TCOV riX£KTpon,ayvr|TiKcbv KujidTCOv Eivai c = 3x l(fms~l ,
Kai KdvTE Tig KaTaXA,r|)t£g TipooEyyiosig, KaTd Toug UTtoXoyioiaoug, SsSoiaEVov OTI R » D ]

va xpsiaoTODV

e±w =cos&± i sin 0, x(t) = Ae 2m sm(co't + 0), co' = ,' ~2

I
2 2c2 dt

2 sin A sin B = cos(^4 - B) - cos(A + B), 2sinAcosB = sin(A -B) + sin(A + B)
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