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ApLotepa, paivetal Kupatopopdr (Le Evtovn ypappn) ou POKUTITEL ot UTEPBEDN

2 nuITovwy (pe Aemtry ypoppn). As€la, oxedldote to GpAcUA TTOU AVILOTOLXEL oTNV
OUVOETN KupOTOHOPDN.
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AZKHZH

(a) T TG MOPAKATW NXNTLKEG OUVONKEG, TPOOSLOPLOTE KATA TPOCEYYLON ML
PEQALOTLKA TN YL TNV TIAPAYOUEVN NXOOTAON Kol OKOUGOTLKH Tiieon 0Tto 1m (OTIg
KATAAANAEG HOVASEC).

(1) KatwdAL akong (va oploTel kaL n cuxvotnta)
(2) ®@6puBog Swpatiou

(3) OWANTAG

(4) ®6puBog péoa og autokivnTo

(5) ZuvauAia pouaoikig rock

Av yLa o B6puBo HéECa 0TO QUTOKIVNTO TIPOOTEDEL TO orjpa amnod tov oANnTH (Omwg
opioate oto (3)), mota Ba ival n cuvoAlki Nxootadun;

Na 600l n pabnuoatikn oxéon mou Ba cuoXeTilel TA GACHOTO TWV 2 QUTWV AXWV HE
TO ONHA TTOU TIPOKUTTEL Ao TNV ABpoLon Toug

(B) Av oL mapamavw nNxNTIkEG ouvoOnkeg(2) — (5) petpnBouv oe Lwveg 1/3 oktafag va
oploete av oL TLUEG o€ KABEe Twvn Ba elval HeyoAUTEPEG 1 ULKPOTEPEG QMO QUTH TIOU
dwoate oav amavtnon oto (a).

Na ypaete Tov AOYO TIOU TILOTEVETE OTL JLa TETOLA HETPNON Ba lval xpriotLun

Na oxediaoete 1o Soutkod Staypappa (block diagram) evog nxouétpou mou uAoTmolel
TETOLEC UETPNOELG

AYZH

(o) EVOELKTLKEG QMOVTAOELG:

(1) 0 dB @ 4 KHz
(2) 40 dBA
(3) 65 dBA
(4) 75 dBA

(5) 105 dBA



AZKHZH

Zta oxnua Sivetal mToALko SLaypappa KAteuBuvTIKOTNTOG yLa NXELo kdpvag oto 1KHz.
Av to nxeio mapayst nxootadun 90 dB / 1m (otov d€ova) va urtoAoyLoBei n nxootddun
nou Ba rapdyet ota 10m kot o€ ywvia 45° kat o€ ywvia 90° .
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AYZH
XpnolpomoloU ue:

Lpro = Lp1,s=0 — 20log (r ) —b(6)



AZKHZH

Y€ aVOLYTO gpYOTALLO, AstToupyEel oTn Oéon M (ZxNua) pnxavnua nxootadung 86 dB
SPL/1m, pe mavtokateuBUVTLKI Ko kot ¢pacpa BopuBou mou mavw amno ta 62,5
Hz epdavilel mtwon otadung katd 6 dB/oktafa. Evag epydtng otn Oéon A (Ixnua 3)
Sivel 0&nyiec pe otadun dpwvng 80 dB SPL/1m Kol MAVTOKATEUOUVTLKNA EKTTOUTTY. TN
@¢on 04, TomoBbeteital kapSLoeLbEG KATEUOUVTLKO ULKpODWVO 0TABUNG evalcOnoiog
-40 dB (ref. 1 V/Pa).

(a) va urntoAoyloBei yia tn cuyxvotntatou 1 KHz, o Adyog Ziuatog npo¢ Gopufo,
TOU onpatog otnv £€€060 Tou pKpodwvou.

(B) Av n avtiotaon Tou pikpodwvou eivat 200Q), va urtoAoyLloBel n Taon avolyxtou
KUKAWMOTOG TTou Ba rapdyel To KABe pkpodwvo.

AYZH

(o) Xt ovyvormro 1KHz (4 oxtafeg kdto amd ta 62,5Hz), n unyavn mopdyet 62 dB
(PAéme Zymua 3). Aoy kapdoedovg amdKplong TOL LIKPOPOVOL (Tov Aoyika Ha sivat
otpopupévo mpog t 0éon A kot dpa katd 90° wg mpog T 0éon M), 1oyvet:

D =201log(0.5(1+ cos90)) = 20log 0.5 = —6dB

Apo: SNR=80-20logr—(62—-6—-20logr)=24dB

o dB-SPL

o

62

62,5 1000 f (Hz)

(B) Ko o715 2 Tteputdoel, 61o Pkpoemvo gtavouvy 56,5dB amd tov opudnt kat 32,5
dB amd ™ punyav. H téon mov mapdyetat omd tov opuAnt eivat:

-40 dBV - 94 dB + 56,5 dB-SPL = -77,5 dBV, dpa Vour = 13 mV

H tdon mov mapdyston amd ™ unyovn etvor eEonpeticd pkpn:
-40 dBV — 94 dB + 32,5 dB-SPL =-101,5 dBV, dpa Vour =10 nV

OTOTE 1 GLVOAIKN ThoN €£600V givar Tepimov 13 MV,



AZKHZH

(a) NepwypaPte ™ Swadkaocla  pETPNONG  AmOKPLONG  CUXVOTNTOC
peyodwvou/nxelov KATW armd Un avXWLKEG CUVORKEC.

(B) 210 IxAua Sivetal to dacpa avnxwikng LETPNONE oto 1 m (Ue Evtovn ypapun).
Av to nxeto tpododoteital pe 20 watt va umtoAoyLoBei n otdBun evaltcbnaoiog
Tou nyelovu.

(v) Mola emefepyaoia eival amapaitntn, WOTE O€ KPOUOTLKN QIMOKPLON LETPNONG
nxelov pe avakAaon, va glayltotonolnBel n mopoapuopdwaon amd avakioon.
Mold Ba elval n enintwon Tétolog enefepyaoiog oto GpAcUA TG AMOKPLONG;

(6) Zto dacua daivetal koL n anmokpLon TOU NXELOU OTAV EUMEPLEXEL AvAKAAON
arnod to natwpa. Na urtoAoyLoBel to Uog tomoBETnong Tou nxelou

120
110f

SPL (dB)
8

AYZH

(a) BAéme onuewwoeig Epyaommplaxne Acknong 3 kot Xnuewwoeig H/A.

(B) Z1406un evaicOnoiog (SW) opiletar n mapayopuevn nyootadun (SPL) oe andotaon
Im, pe tpopodocia 1 Watt, oe cuyvétra 1KHz. Apa, and 1o Zynua g Acknong
TPOKVITEL OTL:

L, = SW + 10logW, omdte SW = SPL — 10logW = 110 — 10log(20) = 97dB

(7) Oa mpémel va emdeyel pe ypovikd mapdBvpo 1o TUNUO TG OTOKPIONG TPV THV
avakiaon. To mapdBvpo avtd Oa amoppiyel Ta peydio KN KOUOTOG TS ATOKPIoNG
OV AVTIOTOLYOVV G€ YaUNAég cvyvotntes. 'Etot, éva Tuqua o unA®y GuyvoTT®V TOL
@aouatoc mov o mpokvyel (amdKplong cvyvotnTag Tov NYelov) Bo eivar TPoidv
TPOGEYYIoNG Kal dev Ba umopet vo OempnBet a&lomioTo.

(8) 10 HIKPOPWVO TPOGTINTEL TO OEVOELONG OTLAL, KO LETA KATOL0 YPOVIKO OLACTNLLO
T 1 avékiaon and to ddmedo. H kpovotikn andkpion Tov GuoTUATOS (OVOKANGTKO
ddmedo — nyelo) etvat:



h(t) = [8(t) + a X 8(t —1)] * hy(t)

6mov h, (t) eivat 1 KPOLOTIKT ATOKPIOT TOV UEYOPMDVOV KOL & O GUVTEAECTIG

AVOKAOOTG TOV OATESOV.
To pdcpa Tov TPOKVTTEL OO TNV TOPATAVE KPOVGTIKY| OTOKPIoT] EivatL:
H(w) = H (w)-(1+ae '), émov H (@) 10 9dopa tov peyapdvov. To PETPo Tov
QacpoTog givat:

[H(w)|= [H, (@)|-|(1+ae")

=|H, (@)|-V1+2acoswr

~[H, (@)1 + acoswr)’ +(asinor)’

H Swkdpaven tomov «ktévagy (comb filter) mov paivetal 6to pétpo tov EAGHATOG e
avaxiaon (Zynua 1), opeiletal cuvends otov 0po 1+ 2aC0S@7 , TOL YiveTal LEYIGTO
otav ot =2kx, 6mov k =1,2,... To mpdto péyioto eivor og ovyvotnta 20Hz, dntadn
20-27nr =27, Gpa 7=50msec. Xvvendc M kobvotépnon petalld tov aeifemv
an’evBeiog onuotog kot avakioongeivar S0mMsec , mov avriotolyel o€ amdotacn 17m.
To pnkog dadpoune g avakiaong eivar cvvenmg 17+1 = 18m. Onwg eaivetat kot
070 LYo , To VYOG Tov Nyeiov h givan Tepimov 8,98m.

Hyeio Mikpo@wWvo
E 1

h=8,98m om
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EidwAo Hygiou



AZKHZH

Aivetal nxelo 2 §pOUwWV HE XOPAKTNPLOTLKA TToU SLVETAL OTO IXAMAL.
Ta Staypappata KATeUOUVTIKOTNTAC VLA TIG oUXVOTNTEG TwV 250Hz kat 4KHz Sivovtal

ota Ixnuota (B) kat (y)

dB Sensitivity
ohm Impedance

115
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B4
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63 125 250 800 1k 2k 4k Bk 16kHz u B3 175 250500 1k 2k 4k Bk 1RkHz
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(o) Na urtoAoyLoBei n nxootabun mou Ba petpnBel o andotacn 10 m anod to nxelo
oto eAeUBepo nedio kat o ywvia 60° otig ouxvdTnTEC 250HZ KO 4KHZz OTav auto
06nynOel pe onua Asukou BopuBou tdong (otabepng pe tn cuxvotnta) 10Vrms.

(B) o moLa ywvia Ba peylotonoinBet n Stadopd otnV NX0oTAOUN EKMOUMAG OTO
opllévTLo Kal KaBeto eminedo;

AYZH

Enedn P = VAR, kau ya tn 2tdBun EuvouoBnoiog (8w 95dB/W/m) SwaBddovtag tnv
OVOOIOTLKI TLUr) TNG EUMESLONG TOU Nyelou (ev mpokelpévw 8 Q) o evioxuTrg Ba TpémneL va
Sivel otnv £€060 Tou 2.82 V rms (rou avtiotolxetl os 1 W tpododooia).

Twpa, n oxug tpododooiag Oa eivar P = 100/8 = 12.5 Watt, ondte oto 1m kat i Tou
afova n nxootadun Ba eiva:



Lp = 95 +10log(12.5) = 95+10.96 = 10596 dB

Zta 10m eni tou agova n nxootadun Ba eival Lp =105.96 — 20log10 = 85.96dB

Ondte yla ywvia 60° otic cuxvotnteg 250Hz kot 4KHz mpokUmtel n Stadopd mou
epdavilouv ta avriotolyo MOALKA Slaypappata.

AZKHZH

H amokplon ouxvotntag Uikpol eowteplkol nxeilou dopntou umoloyloth
Sivetal oto ZxApa (a). Ito IxApa (B) divovral ta puBULOTIKA LOOCTAB ULOTH) TTOU
TPEXEL WC epappoyn atov H/Y.

(a) mwg ovopadleTal Evag TETOLOC LOOOTAOULOTAG, ToLa ELvaL N CUXVOTLKA EVKPLVELQL
mou epdavilel kal Mw¢ Oa UMOPECETE VOl TOV AELOTIOLHCETE KATA TNV akpooon
HOUGCLKAC amo ToV UTTOAOYLOTHR;

(B) 2to xAna (B), va oxedidoete tnv davikn Slopbwtik puBULON TOU
LoootaBuLotn

(v) va kataypdete Kat va avaAlUoeTe TOUAAXLOTO 2 KaBopLOTLKOUGAOYOUG IToU
gLt Tétolwa uAomoinon Oev Ba emétpeme TNV TARPN LOOCTABULON TOU
OUOTHUOTOC
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A2ZKHZzH
‘Evag kAelotog maparAnAeninedog xwpog €xetl Staotdoelg [,=10m, I,=4m, 1,=3m, Ko
TPLV TN XPron Tou elvat and punetév (péon anoppodédpnon a =0,1).

(a) va umtoAoyloBoUv ol 3 MPWTEG CUXVOTNTEG TWV OKOUOTIKWY CUVTOVIOUWYV TOU
Xwpou. Me molo tpdmo SnuLoupyolVTal OL CUVTOVIOUOL auTol;

2 2 2
s C n n n s )
Aivetar f == || = | +| 2L | +| =% | , 6mou ny, ny, n, axképatot
24\ 1. ) I

(B) nxoamoppodnTLka MAQLoLA UTOPOUV va. armoppodnooUV TETOLOUG GUVTOVLOHUOUG
av avaptwvtal o andotacn A/4 (m) amnoé Tov toixo, 6mou A €lvat To MAKOG KUMOTOG
NG oUXVOTNTAG CUVTOVLOMOU. Av n HEyLoTh SLaBEaLpn amootacn amo Tov Tolyo sivol
0,5 m va umoAoyloBel n xapunAotepn ouxvotnta Asttoupyiag Twv MAalciwv. Oa
UropoUV va amoppodrjoouV KAMOLoV amo Toug 3 auToUG CUVTOVLOUOUG;

(v) Eav SiotiBetat uALko pe amoppddnon a =0,9 (yia PnAdtepeg ouxvOTNTES), va
BpeBel mOCA TETPAYWVIKA LETPA ATIO AUTO TO UALKO Ba MpETEL va XxpnotlpomolnBouy,
WoTe €vag OMANTAG (mavtokatevBUVTIKA TiNyn) va TIApAyeL Katavontr optAla yia
HEYLOTN amooTtaon mnyng-6éktn ta 8 m. MNou Oa TomoBeTovoATE AUTO TO UALKO;

(6) va mepiypadel pe tnv Bonbeia Siaypappdtwy, n Stadikacia pETpnong Kat
avaAuong TN¢ OKOUOTLKNAG TN¢ Tapamnavw oiboucag, kol va meplypadolv ta
OAyOpPLOULKA BrpaTta ylo ToV UTIOAOYLOUO ammd pia TETola PETPNON TNG TLUAG TOU
Xpovou Avtrxnongkat tn¢ KataAnmrotntag tnheg aibovoac.

AYZH

340 340
(@) fro0 ==~ /%10)2 =17Hz , foyo ==~ /%4)2 = 42,5Hz,
340
foos == / % 3y = 56,66Hz

(B) NpémeL A/4<0,5m, apa A <2 m kat adoU fmin = ¢/A =340/2 = 170Hz . Mpodavwg Sev
Ba umopouv va xpnotpomnotndouv yla arnoppodnon Twv 3 MPWTWV CUVTOVLOLWV.

(v) S=2x(3x4 + 4x10 + 3x10) = 164m?. A=aS=0,1x164=16,4
V = 3x4x10 = 120 m3. RT =(0,161x 120) / 16,4 = 1,178 sec.

rm ax

200x(RT,..)? \ 200x(RT,_ )

= RT,. =0,375sec
RTmax = 0,375= (0,161X 120) / Amin KOl dpa Amin = 51,52 = é, Smin = 0,9 Smin
OMNOTE Smin= 57,24 m?. Apxlkd To UAKS Ba éumatve otnv opodr (40 m?) kot ta
unoAouna 17 m? Ba potpaldtav otoug 4 Toixoug,.

~ \/ 15xVx1 \/ 15x120x1

(6) 6e¢ Epyaotnplakn Aoknon 4 tng H/A.



A2ZKHZzH

Evioxutig Taéng B amodidel péylotn toxv 120 W yLa nuLtovoeld€g onpa eLcodou
Ainsin(wt) ouxvotntag 1KHz, mAdtouc A, (Volts), o éva peyadwvo / nxeio avtiotaong
(L€Tpo) R, = 4Q Kkat otddung svatodnoiag 93 dB/W/m. O evioXutr¢ AeLlTOUpYEL pE
ké€pdog G = 20 dB.

(a) vao utoAoyloBet: (i) To péyloto mAdatog Aoyt (Volts) Tou oiuatog otnv €€o0do Tou
evioyutn (ii) to mAatog Aj, (Volts) tou onuatog otnv elcodo tou evioxutn (iii) n
eAayLotn taon Vs otig ypapueg tpododooiag tou otadiov €d6dou

(B) pe 6ebopévo OTL N GUVOALKN LOXUG TTIOU KATAVOAWVEL O EVIOXUTIC QUTOC yLa TLG
2VS ADUt
R,
HEYLOTN amodoaon Tou evioxuth, (ii) n Loxug mou katavalwvetal o€ BepuotnTa

napanavw ouvBrkeg Sivetal amd tn oxéon P, = va. urtohoyloBel: (i) n %

(y) (i) va urtoAoyLoBel n Loxug mou Ba mapAyEeL 0 EVLOXUTHC €AV TO GoPTio TTAPEL TLUN
R, = 2Q. (ii) eav otnv elcobdo eudavioBel LOUOGLKO CAMO LE PEYLOTN TLUI TTAQTOUG Ta
3,8 Volts, va meplypadel n oupunepltdpopd Tou EVIOXUTH KoL OL TILOAVEG EMUMTWOELC OTO
onua €€obou. Mepypadte mBavég ouvbnkeg Omou n Asttoupyla Ba  elval
TPOBANUOTLKA yLa aUTO To dopTio.

AYZH
a) (i) loxoc ato gpopTio: p — I - 4 sin” (o) - 4
" R, R 2R,
A
P <1200 = S <120= 4_ < 30.98V
iy . 30.98
(i) G=20= ZOlog% = 20log ™
= A_=3.00V
(i) V=Ad =V 53
o) 4 7w 31°
B) p—2lde _ 253U 5 g
- 7R, Tx4
20 .
(i) Anddoon (max) 1% = £ - 1 =0.789 = (= 78.9%)
P 15285
(i1) loyoc oe BeppodTnTa = P, - P = 152,85 - 120 = 32,85W

v) () p- -‘«ﬁ = 240

]

(ii) Vi, = 3,8, dpa V... = 38> V,, apa yahibiopodc



