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TIpopinua 1.11

H petatémion evédg anhod appovikod tadaviwtr Siverar and trny ayéaom
x=asinwt Av ot TIHEg TNG UETATOMONG X Kal Tng Taydtnrag X Kataypapoldv o€
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Mpopanea 1.9

Mua pala M eival kpepaopévn and elatipro piikoug ! xan otabepdg 5. Av iy pdala
Tou gAampiov eival m Kau N TayhTnTa evég otoryeiou Tou prkoug dy eivar avdioyn
g anGoTacYg 1ov, ¥, and ta otabepd axpo tov edatnpiov, Seilte dT1 Ny KvRTIKY

eveEpyre tou gtotyelou elvat
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PLOYN LRAPYEL TAGOUA LOVIOUEVOL QEPIOV ANOTEAOUHEVO antd tévia Kat

nAextpovia oe {goug apbuodg avd povdba dyxou (n; = n, =n), ue goptia Fe xat
ualeg m; xai me avtiotoya. énov m; >m H _oyetikr petatrdmon tov dvo aidov
pOPTIOV dnuiovpyei Eva NAexTpikd 15510 enuvu«popug_ro OMOIO TEIVEL VA ETAVAPEPEL
. Ta MAELKTpévia otn BéaT lgoppomiag Toug, EVH Ta_16vio_propobv_va Bewpnbolv

umvnm It
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H cvyvotnta autrh ovoupdietralr_guyvérnra. _rAdopatog nkempowmv xat pévo ta
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[Mpéfinpa 3.1

Aci&te 6t i duvapik avépyeia 300 mavopordTunwY arAdOV EXKPER@V OV Eivat
aulevypéva pe éva edatriplo propel va exppactei wg aXx? +bY2, émou X xat Y eivai
KQVOVIKEG CUVTETAYHEVEG Kal @ Kot & sivat otabepéc. Acifte emiong 6Tt i) xwvhTiKT
evépyela umopel va exppactel g cX? +dY¥?, 6mou ¢ kar d eiva otaBepéc.
Yrnoroviocte ta @, b, ¢ xai d ouvaptrigel tov 5, , m xal g

Mpéfinpa 3.2
Ex@pdote v olixr evépysia Tov mpoPAnpatog 3.1 ocuvapTioel Twv pETaTONi-
CE@V X KAl ¥ TOV EKKPEHOV WG

E = (Ekin + Epol)x + (Ekin + Epot)y + (Epo()xy

6mou ot mapevBéoelg dlvouv tnv evépyein Tou kdBe exxpepols exgpacuivn oTig
dikég Tov ovvietaypéveg Ka (£, ), Elvar 1 evépyeia obdleving 1 aviadiayrg atnv
omoia UTWELCEPYETAl TO YIWOMUEVO QUTOV twv ouvietaypévov. (Enup. Ep, eval
vty evépysia xar E,,, elvan duvapikn evépyeia). ’
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IpéPfAnpa 3.5 @

Or S0 ioeg paleg Tov oyruatog Taiavidvoviar kataxdpupa. Astbte 611 o1
QUYVOTTITEG TV KAVOVIKGV Tponwv Taidviwong divoviar and tig oyéoelg

= (3V5)—
2m

Kat 0Tt GTaV 7o apyod TPORO 0 ASGYOG TOU TAGTOUG TG dv pdlag mPog TO TAGTOG TG
katw pdfag eivar ( 1)/2, evid otov mwo ypriyopo tpdno o A6yog avtds eivat
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Ipofinpa 3.6

Tiwa ta ovlevyuéva exkpepri tov Zy. 3.3 o¢ oupPoricovpe 1 ovxvornta
SLapdppuong pe W, = (wy~® )/ 2 ka 1 péon ovyvétnta pe w, = (w5 + @}/ 2 xau
ag vroBécovpe 6Tt o ehatriplo eivar tdéoo paraxd (Uikpd §) doTe N EVEPYELE TOU
arofnkevetal g autd va eival apekntéa. Yrobéote 6T to Siapopowpévo mAGTOG

2acosw,t 1 2asinwyt

efval otabepd ot didpkela evog KOKAQU pe TN HEST] YOVIAKTY SLYVOINTO w, Kol
deite Ot o evépyeieg twv paldv propodv va ekppactoly wg

222
E, =2maw; cos’ w,t
Kot
E,=2ma’w}sin® w,t

Aeibte 611 n oAik1y evépyela £ mapapével otalepr xat 61t 1) Siapopd TV EVEPYELHY
eival
E.,—E,=Ecos(wy—w)

Anodeiéte Ot

E .
E, =-2‘[1+cos (w2 —w))1]

Kau

= g[l —cos (wy—w)t]

e va Sei€ere 6t n .otalepri oAky evépyein avialldooetal Teleing avdueca oTa
800 exkpeun otn ouvyvétnia TV Sakpomudiav (wy=w; ).
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Mpépanua 3.7
‘Otav o pdlec tov ouvlevypévov exkpepdv tov Zy. 3.1 Sev eivar {oeg, ot
edlodosg g xivnone ivat
mi=—m(g/Dx—s(x—y)
Kot
myy = —my(g/ Dy +s(x—y)
Agifte OT1 sivar Suvatdv va emALEoups WG KAVOVIKEG CUVIETAYMEVEG TNV
mx+m
x=" 2y
ny + m,
HE xavoviKT ouyvétnta mov divetal and tn oyfon wf =g/l xat mv Y=x"y pe
Kavovikr ouvyvotnta mov Sivetal amd ™ oyxfon a)%=g/l+s(1/m| + 1/mjy).
INpElOOTE 6Tt N X £ival 1 GUVIETEYNEVT] TOU KEVTPOU palag Tov CLOTHHATOG, EVa
N evepydg pdla yia tov tpdémo Y eivar n aviypévn pdlo g Tou SUSTHUATOG, OROVL
Vu=1/my+1/m,.
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«) Tpee@ts <is $Jo ey cors
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Uy et d,{"'+ /e ! /e

@) AC(MQQ US $9 0 (:Sl(v:)G&iﬁ otc(ax'J w@u’um g:,aeégw He
My Waa M, & VE ETot <ot
X =Yg Y Oxs)
3= -3 ()
O¢tu M= - OJ%\/ 40 N/
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IIpéprnpa 3.9
Xpnowonoijore Tic ouvbrixeg aabevoic ovlsuEng Touv mpoPArfuarog 3.6 oto
ocbotnua rov mpofAruarog 3.8 yia va deifere Ot o1 evépyeieg eival

E 2
E, =A—4—l[m;+ m3+2m,m; cos (w;—w,)(]

Kat

E(Zin‘mz

E = M2

Y

)11 o (w2=wi]

Inuewwvore ot M £y }181(1‘30.7»}\810.1 petag piag péyrotg Tiptig E (va 1 =0) ko prag
ehdytotg Twwig [(my— mz)/M] E, evd m E, tahavidvetar petald g amxtotng
mg Tiung iong pe undév ya t=0 kxai NG UEYIOTNG TIUTG 4(m,m2/M )E ue
ovyvotnTa ion pe avtiv tov daxpotnpdtev, (w)—~w)).
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B. NA AYOOYN OI AXKHYEIE (Na mapoadidovral 2

1) EKPpAcTe To mMAdTog A Kat Tn ®don @ Hlag apuovLikAg
Tairdvtwong W(t)=Acos(wt+p) CUvVaPTACOEL TOU mtAdToug ¢ (0) kat Tng

Taxutnrtag w(0) via t=0.

-3 asKnos avd spoonada)

2) Na B8peBolv: a) oL KUKALKES 7 Ko 1{’
CUXVATNTEG TWY KAVOV LKAV TPATWY g ~ v

. . V2 . £
TaAdvTWONG TOU CUTTAHATOG MOU 4 Mbha il BAAT eI RO S LA
pai{veTal OTto IxAua. B8) ol ekppd- pl

getg ntou &ivouv TLQ AMOUAKPUVAIELG
Twv 800 palwv and tTn 8éan Loop-

pomiag TOUG CUVAPTATEL TwV anouaxpuvcemv Pa (0) Kat wb(O) KA L

TWV apxX LKAV TaAXUTATWV wa(O) Kat §o(0).

3) A{deTal To kUxkAwpa Tev 300 culeuypEévav
KUKAwdTev LC, dmou L=10H kat C=86 pF. Na
8pefolv 0L CQUVTETAYMUEVEG TWY KAVOVYLKOV -

Tpdntwy TAAAvTeang Kat ot tdtoauyxveTtnTEeg

w1 kot w2 {(BAEMe kai MpoBA.3.12 Tou PAIN).

4) Qewpolue TIg SLAUNAKELS TaiavTageiLg £vdg SLATOHLKOoU popiou
and Ta KEvipa pdlac

T.¥. HC1 katd unxkog Tou dEova mou TMEeEpPVAE!L

[
QT
T |
TS Too |

Tav aTdHUV TOoU Hopiou., YTOBEToupeE OTL Q0 XNULKAG degudg mou
cguykpaTei{ Ta udpira TmeplypdpeTatl and Eva KAaglkKd aBapeEg
eraTnpLo oTafepdg K. Na 8peBolv ol Kavovikol TPpAmMol kKat

LoLoouyXvoTnTeg Tou popiou (BAEME KaL mMpoB.

§) Bpeite Toug oyxnuatiouwolg kKat TLG cuxvdTnTeg TwY Eykapoiwyv

3.4 Tou PAIN).

TAAGYTWOEWY eEVOGQ OUCTHUATOG Tou amoTeAeiTtatl and tpia
toanéyxovta coaitpidia. a) XpnoiLgdonmoLAoTe. Tn WEBCdO Tng

opilouocag. 8) H vevikn AUon via

N gpatpidLa vyia Toug axnUatLopouqg
KAl TLG guxvatnTeg di{dovTal amnd
TLc eEiLowoeLg:
Yn=cos{wt+p)(Asipnka+Bcosnka)

Kal w=2Wesinka/2 pe we=(To/ma)!/?

EQpapudoTE TLQ OYXECELG aQUTEQ YvYia n=3 kat Sei{fte oTL TAQ
_anoTeAéouaTa 0ag cuugevolv pe autd tng HeEBSdou a). (Ot

oplakég ouvBAkeg eival Y(0)=yw(4a)=0¥t).
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