O A ER TR Yoy IATPGH. MEAETH ITAXIMON KYMATON XE
EB SCIENCE LOQAHNA
MPOXAIOPIZTMOX THX TAXYTHTAX TOY
' HXOY XTON AEPA
SKOITIOI

+ H aoOntomoinon tov paivougvoo tov nyntikod covioviouov
+ H katavonon e opyns AEItovpyiag tmv TVeDoTmY 0pYavMY

YAIKA-OPI'ANA

[T ootikog owlnvog dauétpov 5 cm wepimov kar unkovg 150 cm, mov pépel kivto Euforo
+ Xpiyuota wote o cwlnvag va oratnpeital oe opilovtia Oéon
+ [EVWITPpI0. AKOVOTIK®V GUYVOTHTOV UE KALUOKO,
+ Meyapwvakt drouétpov 6 cm mepimov
+ Merpororvio
+ Ocpuouetpo

TO OEQPHTIKO IIAAIXTO
O coinvog mov BpiokeTon TPog T Hio TAELPE TOov EUPOLOL glvar £vag KAEIGTOG NYNTIKOS COANVOG
oL TTEPIEXEL aEpa. Av dleyeipovple T GTNHAN 0T TOL a€pa Le pia Tyn 1MoL Tov PpickeTon Kovid
GTO OVOLYTO AKPO TOL GOANVA, TO KOULOTO LETA TNV OVAKAOGY] TOVG GTO KAEIGTO GKpO GLUPEALOVY
LLE TOL TPOGTUTTOVTA ONULIOVPYDVTOS £TGL GTAGILO SAUNKES KOO, GTNV TEPIMTOGT TOL 1)
ouyvotTa TG TNYNG £XEL cuykekpuévn Tiun. Tote 610 avorytd dkpo tov coinve O dnpovpyeiton
Koo Kivnomg evad 6to KAEWGTO Akpo A decpog kivnong (Zymua 1).H yauniotepn cvyvotto g
TYNG Y10 TNV OOl £(OVLE GLVTOVIGUO Elval VT Yol TV omoia To unKog L tov cwAnva,
umpootd amd to EuPoro elvar ico pe A4 dnAadr L = A/4, dnov A to punrog kopatog. Enedn opwmg
RETOEL NG TaOTNTAG C TOL KOULOTOG, TNG cLYvOTNTOS f KOt TOL Hijkovg KOpatog oyt ¢ =Af,

Yo T OepneMddn kordotaon cuvtovicpod Oa woyver € =4 L T,

LS

Zytjuo 1
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2V TEPIMTOON TOV GLVTOVIGUOV, TO TAATOG TNG TOAAVTIMOONG TMV HOPIOV TOL 0EPE KOVIQ GTO

aVOIKTO AKPO TOV COANVO YIVETOL LEYIGTO KOL TO QAIVOUEVO VoL AUESH OVTIANTTO OO TNV UEYAAN

£€VTOON TOV YOV TOV KOV LLE.

Enedon ¢ =4 L f, av yvopiovue ™ ovyvomta f kot 1o unkog L, pmopovue va vwoloyicovpe v
TayvTNTA TOV NYOL ¢. Opwe oty Tpdén Ta Tpdypata sivol Alyo dtapopetikd. ['a tapdderypo Adym
™G TPIPNG netalh Tov S1aPodp®V GTPOUAT®V TOV 0P LEGO OTO GOANVO, 1 KOLAMA KIVIOE®MG gV
ocvopmintel pe to yeilog Tov cwinve oAl Ppicketol oe KOmOw AmdcTAo X amd avtd (PAéne oto
axpiog mponyoduevo oynua 1). To unkog L + x elvar 10 ovopevikd PnKog Tov GOANVA Kot To
punkog x Aéyetanr 016pBwon pnkove. To x  g&aptdrar Kuplwg amd TN OGUETPO TOV COANVO Kot
AyOTEPO O TN GLYVOTNTA UE TNV OTOI0 TOAAVTAOVOVTOL TO, LOPLOL TOV 0EPO LECH GTO GOANVOA. XTN
CLYKEKPLUEVT AOKNOT EMEWDN O1 GLYVOTNTEC TOL o YpnolLoTocovUE PpicKovTal 6 o LIKPY
nepoyn (200 - 600 Hz) pmopovpe va mapadeytodpe 0Tt 1 T Tov X o etvor otabepn).

Metd amd ot TV Tapatipnon npémet va ypdyoope L1+ X = A/4 (1) yia ) Oepehiddn
O1EYEPOT. ZVVTOVIOUO LE TOV NYNTIKO COANVA EYOVLUE KO GTNV TEPITTMGT) TOL TO UNKOS TOL €ivarl

TETOL0 OGTE Vo ONUovpyeitot GTAGIHO e dVO KOotAieg kot 000 deGILOVC.

L
D -
X1 3a/4

2yfpo 2
2y nepintoon avty pmopovpe va ypdyoope Lo + x = 304 (2).
Onwg paiveror pmopolpe v amaAelyov e TOV TOPAEYOVTIO X, 0QUPOVTOS TIS EEI0MGELS 1 kot 2 Katd
LEAN OTLOTE TPOKVITEL:

Lo-Li=A2xkamcCc=2(Ly-Ly)T. Tehika Srapoppdvovpe v eéicwon og e&nc:

2 EINIMEAEIA AXKHXHX: ®OYTTAXT .- XPAEAOX 1. XXOA.ETOX 2013-14
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Av  dowmbév  TmOpPACTHGOVLUE

ypoewd T owepopd L2 - Li

L,-L, =

Yrnohoyilovtac emopéveog v KMomn g evbeiog omd to

c 1
ocovapmoer  tov  1/f, Oa 2 f' " | mpoxvwyel gubeia pe khion c¢/2.

olqypoppo, pmopodue vo Ppodpe v taxdTNTO TOL NYOL OTOV 0P oTN Bepuokpacio Tov
epPEALOVTOG Katd T S1dpKEL TOL TEWPAUOTOC.
Mmnopovpe Opmg vo kédvovpe kat Katt dAho. No mpochécovpe Tic oyéoelg 1 kot 2 omdte Ba Eyovpe

Ly + Lo+ 2 x = A kon avrikadiotdviog to A=c/T éyovpe:

l
L +L, :::'-?—2-1

Anhadn av mapacthcovue ypoeid to dOpotopa L1 + Ly avvaptiioct tov 1/f 0o npoxdyer evbeio

pe KAlom ¢ mov Téuvel Tov katakopveo aEova otn Béon -2 x. ‘Etot vroloyilovpe kot ) 616pBmon

TOV UNKOLG TOL COANVA.

H ITEIPAMATIKH AIATAZH

[Ipdta mpénet va TomoHETNCOVILE TO COANVO TAVE® GTA GTNPIYLOTO TOV KOl VAL GEPOVLLE TO ELPOAO
aKPIPOG LETMOTO WLE TN 1o AKPT TOV. X€ AnOCTACT Ay®V EKATOGTAOV Ao VT TO AKPO TOL
cOANVO, TOTOOETOVE TO PLEYAP®VAKL GTO 1010 VYOG, ZVVOELOLUE TO LEYAP®VO e TNV ££000

YOUNANG OVTIOTOOTG TNG TTNYNS OKOVGTIKADV GUYVOTHTOV.

X1  A/4
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2yéon 3
H EKTEAEXH

1. Zmvoope MV mEPOUOTIKy Odtaln pE TOV TPOTO 7OV OVOQEPOUE TPONYOLUEVMOS KOl
TPOPOSOTOVLE TNV TNYN OKOVOTIKOV cLYvoTHTeV. EmAéyovpe pe ™ Pondeta tng kipaxog g
myns, cvyxvotnta 200 Hz ko puBuilovpe v £viaon Tov 1oV Tov TopAyETOL omd TO LEYAP®VO
€101 OCTE va VL EAAYIGTA. OVTIANTTTOS.

2. Me ) PBonBeia g e1dwkng AaPng Edkovpe apyd to ERPoro Tpog TNV GAAN dKkpn TOL COANVA Kot
TOPOTNPOVUE TNV oTAdIOKN avénon g Evtaong tov Nxov. Zvveyilovpue péypt ™ Béon exeivn
OV £YOVULE HEYIGTN EVTOGT TOV MXOV.

3. Mg 1ov kavova perpncate 1o puNikog L1 tov coAva mov givor pumpocstd amd to Euforo Kot
ONUEIDGTE TO GTOV TIVOKA TOV PUALOL EPYOGIOG..

4. Xoplc va petofdirete t ovyvotnto g TNyns, ovveyioete va Akete to EUPoro péxpt va
mpocdlopicete T BEom mov Eyovpe kot TaAL cuvtoviopuo. Metpncate to pukog Lo kot onueumote
TO GTOV TIVOKO, TOV GUAAOV EPYOCTOC.

5. Enavatronofetnoate to éuPoro ommv axpn tov cwAnva ko emiégate ocvyvommro 400 Hz.
Apyloate va éikete apyd 1o EuPoro péxpt va mpocdlopicete T 0€01 TOL TPOTOL KOl TOL
dgvTEPOL GLVTOVIGHOV. Znpelwcate otov mivaka [TK1 tig Tipég tov unkov L1 ko Lo.

6. Xvveyicate pe ovyvotmreg 600 Hz , 800 Hz ko 1000 Hz.

7. Xouminpaocote tov mivaka [TK1 ko kavete ™ ypaewkn mopdotacn tov abpoicpatog L1 + Lo
cuvaptnoet tov 1/1.

8. Ymoloyiocate tnv KAiom tng gvbeiog Kot TV TIUn TG ToyOTNTOS TOV YOV GTOV 0EPOL.

9. Metpnoate ™ Beppokpocio mov €yel 0 a€POS TOV dMUOTIOL Kol LIOAOYicHTE BePNTIKA TNV

TaOTNTO TOV MOV OO TN TOPUKATO GYECT:

y-R-T

v Gdmou y = 1,4 R = 8,314J/mol.”K,

T 1 andivtn Beppoxpacio Tov aépa kot M 1 poprakn pala tov aépa M = 29.
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10.Yroroyiocate to % G@EALA TNG TEPOLATIKNG LETPNONS TNG TOYDTNTOS TOV NYOV.

11.I'vpicte o0 Sdypappa mov Kavate 6to Pua 7 kot vrodoyiote ™ 010pOwon UHNKOLS X Tov

COAVA 0o TO onueio Toung g evbeiag pe Tov aéova X.
12.An6 v 010 YpoQiky TopAcTacT VTOAOYIGTE TO ATOAVTO KOl TO GYETIKO GOAALO OTN HETPNON

NG TOYVTNTOG C KO TOL UNKOLG X.
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| OYAAO EPTAXIAY EPTAXTHPIAKHX
AXKHXHX

TAEH: I'
TMHMA: OETIKH/TEXNOAOI'IKH KATEYOYNXH

ONOMATEIIQNYMO MAGHTH:
HMEPOMHNIA:

ITINAKAY TIMON EPT'AXTHPIAKHYE AXKHXHX
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™ g
ala Iﬂmu l‘j“;”%‘fﬁ ﬁﬁmﬂﬁ L.;E +"I;E l.ffxciﬁér sec

1 274 30 92,5 1225 3,65
2 300 27.3 847 112 3,33
3 ase2 23,1 72 85,1 2,84
4 400 20,1 63 B3.1 25
5 450 17.8 56 738 222
5] 200 15,7 a0,3 66 2
7 550 142 454 596 1,82
8 600 13 41,5 54.5 1,67
) 650 11,7 38,2 49,9 1,54
10 700 11.1 35,5 46,6 1,43
11 a0 10,1 33 431 13
12 a00 9.3 30,8 40,1 1,25
13 850 8,7 29 377 1,18
14 200 8.1 27,2 35,3 1.1
15 850 7.6 257 33,3 1,05
16 1000 7.1 242 31.4 1,00

ATATPAMMA L1+L2(cm) - 1/f (10°3sec)
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5

=]

L +Lyaam
&

1.Yroloyiouog g kiions ¢ evbeiog.

KAion = 344,19 m/sec
2.Ymoloyiouog e toydTyTos Tov 1yov.
¢ =«KAlon = 344,19 m/sec

*  Ocgpuoxpaoio. aépo 0 = ... ... 21 °C
1

3.0epnTiKoS DTOAOYIGUOS THS TOYDTHTOS TOD HYOD

w 04 a8 12 15

30 24 28 32 a8 4D
1-fu::£1ﬂ¢5e-::

101 utroAoyigpoi éyivav e Baon Tig PeTproelg ato To EKPE Alyiou
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u= 343,49 m/sec

4.Yrmoloyiouog tov % opdluotog ue faon t Gecwpntikn tui.
% GOOALOL = ..,
5.Ymoloyiouog ¢ d1opbwons tov unkoovg tov cwinva.

Inueio Toung g evbeiag pe Tov KaTakdpveo dEova = - 2X

6.YToAOYIoLAC TOV aOAVTOD KoL TOV GYETIKOV GOAALOTOC TG TOOTNTAG C KOL TOV UNKOVG X, OO
™ YPOPIKT TOPACTOoN (L1 +L2) - 1/L

Y7r6deln: Na pépete 000 evbeies dia UEGOD TV TEPOUOTIKWDOYV CHUELWY, TH UIG UE TH UEPOADTEPT
ETITPETOUEVY] KALON KOL TNV GAAN LE TNV UIKPOTEPH.

A MeyaAdTepn KAMON = ..o m/sec

B.MucpOtepn KAMON = ..o m/sec

[.amOAITO OQOALOL = ..\t m/sec

AGYETUCO CQAALLOL = .\ eteteeeeeeete et eeeeeiaeanneennnas %

E.amoivto cpdipa 610pOmong Tov HKOVG TOU GOAVO = ..ovevveeneeennnnnn.. cm
YT.oxetikd o@aApa S10pH®ONG TOL UNKOVG TOU COAMVO = ..vvvrreenreennnnn. %
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i O1 yeTpnoeig kai n emegepyaaiartou Mivaka Tpoépxovtal atro 1o EKDE Alyiou.
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