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figK

Awgiv ciZibgZ k& Drcb Kti _wK Ges k& Tib _wK] k& ni"Q v 1Z vcK ga'tgi e KYii jioK
el Aby' N Zi%| 1KQyka Avgit™1 ThiZ i jviM] Avevi 1KQyka Thij Avgiviei3 nB| thgb-
Aigiv maZ ThiZ Fitjvenm| cKZct mazZ ietkl chiek ka ZiY| ka Zi% tKwb gia'g €'21Z
cewnZ niZ cvii bv] GB mZ" cixqlv Kti tLv hug] aiv hiK GKiU "e ™ "WZK NoUv (Electric Bell)
GKiU 1Qich$ teiziji tFZi eiRitbv nj | GB k& Aek'B tkibv hite| iIKSzovin(i minith” fevZij i
tFZ1K ewgigs” Kiv nfj NoUi k& A tkibr hiie bi] giatgi 121 1" {q k& cewnZ niZ mgq
JUM] gia'g Kivb, Zij A_ei evgerq niZ citi] k& Zithi cizdjb, cizmiY BZ'w™ niZ citi|
GB BDibtU Avgiv k& Zit%i verfb v K ibig Avt Py Kie|
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cW-1
kie", ktazi 1 kiakEi zivmgr, ka mAjibi tKSkj, myh ka,
Acmy, my 1 i, my hi# kiai "eikd’|

DITK

G cW tkil Aicib

(1) kie", ktazZi 1| kt&Eil Zithi msAv ejiZ ciiteb,
(2) ktai mArgb tKSkj ey KifZ cviteb,

(3) myh$? ka 1 Acmy 1K Zv eYhi KitZ criteb,
(4)my I i Gi ci_K" KiiZ citeb,

(5) myh$ kidi "elkd” ibifch KiiZ ciiieb,

18.1.1 t kie", ktaZi | kt&Ei Zi% mgr (Audible, Infrasonic & Ultrasonic
Waves)

kazi' jimK ev Aby N" huSK Zi%| tKib 1 1Z vcK gia'tg tKib e & Kedtbi dij k& Zi%
Drch nqg Ges evavci? bu nfj Zv PZZ 1K Qiotq cto] th giatg k& Zi% cewnZ nq tmB gia‘igi
e KYimgr k& Zit%i cedni mgiSivij “yiZ K| gia'g Kivb, Zij ev egerg niZ citi] G
aithi jioK er Aby'N" huSK Zii%i KalisK 20 Hz T 1K 20,000 Hz Gi gia” WKij Aigi™i
ketbn™1q kidi Ab¥yZ Rbiq] AZGe JioK e Aby N" huSK Zit%i KalisK D3 migii gia”
_Kij  ZuK ke® Zi% ety | th mKj jieK ev Aby N" huSK Zit%i KalisK 20 Hz Gi 1biP
tmme Zi%tK ki&Zi (Infrasonic) Zi% Ges th me jwK ev Aby N huSK Zif%i KalsK 20,000
Hz Gi fekr tm me Zi%tK kt&iEi (Ultrasonic) Zi% ejv nq| ki&Zi Zi% maiYZ epr Drimi
Kalibi dij Drcb nqg| thgb figKiati dij Drcb Zi% kiazi Zi%|

18.1.2 t k& mAvjibi tKSkj (Mechanism of Propagation of Sound)

k& Zi% evar by tcij Drimi PZZ1K Qiofq cto] k& mArjtbi Ab'Zg cab gia'g nj eiqy
Aek” Kivb ev Zij c vt i ga’ v igl k& mAwjZ niZ citi| Zte kb gia'tg k& mAwjZ niz
citi by] GKWU my kjwKvi Keltbi dij eqyga'g hi” AvijwoZ nq Zte Zvi cKiZ iKiic? my
KjvKvi evd hLb mvgibi 171K AMmi nq ZLb Zv evZmiK Pic 1~ Lqui dij oxgfite eiqy NbZ
el cig Ges eiqyNbiFeb ev eiqy i mstKwPb aiti adi migtbi viK GiMiq hig| Averi my
KjuKvi evd hLb wbiR1 v'iK tdiZ Avim ZLb bigfiie eigy NbZ nim cig Ges evqyZb¥eb ey
cmiY nq|
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% (I (Weve Velocity)
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iPT t (18.1) my KjyKvi mnvth” gia'tgi e KYvi mstKiPb I cmiitYi Gviv k& Ziti DroiE|

Gfite fii evqy mstKiPb I cmiiY chiquig nqg] my kjvKvi el evi evi hLb KiadZ nie Ges
ZymsjM evqyti Kadb mg Kite ZLb evgyti mstKiPb 1 cmiiY evi evi migibi 1" K GiMig hite|
IKQy# tKib e'w3 Dei Z _WKij er kd Zi% aitZ m9ig hS emitbv WKij k& aiv cote|

18.1.3 t myhi? ka Ges Acmy (Musical Sound & Noise)

Aigiv ciZibgZ AtbK aitbi ka ThiZ ciB| tKib tKib k& AZ'S mitkie” Avevi tKib tKib ka
AZ'S KYZKUY hLb tKib k& Zi% 1bqigZ (Regular), chief (Periodic) Ges ibiter’Qb fite Thy

hig ZLb H k&iK myh# (Musical) k& ejv nq| Avevi hLb tKib k& Zi% AibqigZ nq ZLb H
kaiK mynib ev Acmy (Noise) eij |

18.1.4tmy 1 1 (Tone & Note)

miaviYZ GKiU gvT KalisKielkd k&K my efj| GKwaK KualisKieikd hijcr m&ii mginiiiK ~i
etj| Zte tii gfa’ gF my (Fundamental tone) Qvov Dcmy (Over tone) mgini KolisK gf mydi
KolistKi _1IYZK nij 2™ 1K nvitgwbKm (Harmonics) etj | tKvo ~fi nvifgubKimi msL'y hZ

tekx nte tmB i ZZ Kk'iZgay nie| thgb GKiU nvitgubqiig ierfb KalistKi AU my WKiZ
cif|

18.1.5 t myh? kiai "etkd” (Characteristics of Musical Sound)

myh$? kidi cabzZ: izbi “elkd™ K, h_v (1) ZxeZv (Intensity) (2) Z2xf1Zv (Pitch) I (3) .Y
(Quality) |

BDibU 18 chv# 403



GBP.Gm.im fcg

(1) Zxezy t k& ceitni mgq cevini mgiKutY gia’tgi GKK t91Tdiji ga’ v iq GKK mgtq th
ciigly ki@ mAwjZ nq 2K kiai ZxeZv (Intensity) ejv nq|] GKB Zwezvi ka rfb ifb €131
IbKU verfb 1Kg gib niZ citi| Zxezv Zit%i ve vi 1 KalistKi Dei ibFikyj |

tKvb Zitti e vi A KalsK n 1 ZxeZi | nij,

| oc A2

Iocn2

GQiov Drm niZ tkiZvi “#Z D nij, | oci2 |
D

(2) 2912y t ki&i 2912y ketbr tgi GKIU ietkl AbyyZ| KelwstKi Ici kidi 2x9[Zv (Pitch)
ibFikij | th tii KalsK hZ teki tm 1 ZZ 2197

(3) .Yt .Y QvivGKB Zrezyv I Zx1Zvi "W k&tK ci 01 T_1K Avgvv Kiv hig] myh@ kiai Y
i Ges nvitgubKimi Dci ibFikyj |

tKb e "hi8B GKIUgVT KadistKi my Drch ng bv eis elmsL'K KalisiKi k& mgbiq MiVZ ~iB
Aigiv TbiZ cB]| _1Yi rfbZvi Rb'B e®i hig tKibiU tKib hiSi k&

mvi mstq[c

kie", ktaZi | KI&ET Zi% t Zithi KalisK 20 Hz Gi bxiP; 20 Hz t 1K 20,000 Hz Gi gta’;
20,000 Hz Gi Dcti ntj h_yuig kiazi, ke I ktaki Zi¥ etj |

k& mAujb tKSkj t tKib gia'tgi 1FZi 1"1q gia'tgi e KYimgéni mstkiPb ev Nbrfeb Ges cmiiY
ev Zbfetbi chigpugK AMmi nlgvi dij k& mAwjZ nql

myh k& I Acmy t k& Zi% 1bgigZ 1 chek nij ZdK myh k&; Aii Zi% AibgigZ nij
ZitK Acmy etj

my 1 i t GKUgIT KoK 1elkd k&K my etj| hilcrZfite GKuaK KolisKielkd k&K i
e
my hi# kiai "elko™ t Zxezv, Z1Zv 1 Y|
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ciViET g§vgb
(K) "be’13K ck t mVK DEfii citk UK 1Py (V) b
1. kie" k& Ziti Ko(iskK nie?

(1) 20 Hz t_1K 20,000 Hz

(2) 2000 Hz t_1K 20,000 Hz

(3) 20 Hz t_1K 200 Hz

(4) 50 Hz t_tK 50,000 Hz

2. tKib gia'tg k& Zi% cewnZ niZ citibi?
(1) Kivb gia'tg (2) Zij gialg
(3) eigygra‘tg (4) kb giatg

3. k& iKib aitbi Zi%?
(1) Ao Zi% (2) K Zi%
(3) Ao I JieK Zifi igky (4) tKib Zi% bq

4. my h# k& K aitbi Zi%?
(1) Achiek (2) vekvj 1e vi mn
(3) chieg (4) 1e vinb

5. myh$ kiai “eikd KaiU?
(1) GKw 2 ¥
(3) 1Zbw (4) Piwy|

(L) msiqIB ck

1. ka mAjibi tkKSkj eYhy Ki'b|
2. my 1 ~tii msAvrb]

3. myh$ kiai iZbil “erkd” K 1K?
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cW-2
~iKed, iKieon MaYiZK refsEer,  iKiedi ciq

DiTK

G cW tkil Avcib-

(1) "iKiadi msAv ejiZ cviteb,

(2) iKie0i MaYiZK ret=r=er eYbv KiiZ citeb,

(3) "iKiaii ctqM tKib tKib 111T nq Zv eBiZ ciiteb]

18.2.1t 1Knl (Beats)

cig mgib KalisK reikd 1 cig mgib Zq1Zv madb ) my KjvKitK GKIT eiRiij Drcb k& Zit
“Wi DciiciZibi dij eWZPii nq Ges ka ciej” chiguig GKeri eito I GKeii Kig| ka
cietj i chigugK GB nim-eyxiK efj — iKal (Beat)]|

IPT t (18.2) “WBil IbKUeZx KadisK 1erkd ~tii — iKal

pmiPryZ tilv 1 WIUW tilv KvQiknwQ KolustKi “BiU Zi% Ges Ab™ tilwU Dnift™ i jux btk
Kii|

18.2.2 t iKiadi MaYiZK ietsge

ali AT KolisK-ci_K" 1elk0 "y k& Zi% GKB 11K AMmi nf"Q| Dfq Zii%i ve vi y., GKi
KadisK ny 1 Acili n, | th tKib mgq t tZ tKib 1e>"$Z mig've v _tK miY h_pig y, 1y,
nij, 2¢" 1 mgKiY tbanjiLZfrie cKik Kiv hig

Y1 = ¥Ym sin 2mng t
Yo =¥ sin 2mn, t
DcriciZibi bwz Abfay,
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JxmiY, Y=y, +y,
=Ym sin 2mng t+y, sin 2mn, t
=Y [sin 2mng t +5sin 2mn, t ]

=2Y [ sin 5 cos 5 ]

A+B A-B
[ - sinA +sinB = ZsinT s~ ]

n.+n n.-n
. 172 172
—2ym SIﬂZﬂZ( 5 jtcosZn( 5 jt

n,+n
_ . 172
= Ym SIﬂZﬂZ( 5 jt

= Ym sin27nt

n, -n Ny+n
GLvib, [Ym = 2ym0052n( 12 th} ,n:( 12 2) R (18-1)

P Ly hii"Q jra Ziva mij ~Gn~Z MiZmadb Zi% hii ve i

e
Yin =2Yy cos2m [~ ) t Ges
ny+n,

2

KoK n =

n,-n
le Vi Y, Gi msLWMZ gib mter"P nie hLb, cos 27 ( L 2) t =+1

2
n 'n2
el, 27 5 t=0,m27T........... mTt
2 m
e, t=0, T e
Np-Ny = NNy N-Ny

Sec.

AZGe "W cej ka tkibii ga'eZx mgq ny-n,

n,-n
Aveni Jia Ziti ZeZv meiba nfe hLb, cos 2n ( L 2) t=0

2
n,-n
ev,zn( sztzg,%t, ............ (2n+1)5
ol = 3 2m+1
y - 2(n1 _ n2) ) 2(n1 _ n2) ) errrrsssssnaes 2(n1 _ n2)
AZGe "W b:kiai ga'eZimgq ———  sec.
12
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KRB ciZ tmiKi0 ka 1Vibigi Kite (ny -n, ) evi]
mgivs c1Z miki0 TiKindi msLy =(n, - n, ) hv Drm@iqi KedistKi cv_tK'i mgib]

Drm@tqi KalistKi ci K teik ntj ciZ tmiKi0 extUi msL'v teik nq| dij ki&i nm-epx Ly ~*Z
ng efj eV Avi Dcgix Kiv hig by|

18.2.3t i Kiali ciqM (Application of Beats)

(1) e hiSi my igjvtbv (Tuning of Musical Instruments)t "W e "hiSi my GKB Kby
Zv cixqlv KitZ nij W hSiK GKmii_ evRvtbv ng Ges J9I" vy ng tKib — iKiadi myd ng iKbi|
hi™ iKEaGi mp by ng, Zte e$Z nie "W ev™"hiSi my GKB|

(2) ARy KalisK 1bYq @ "W my kjvKvi KelisK KiQKwQ nij, GKiUT KelsK Ribi _1Kij
Acili KolskK —iKtadi mnith™ ibYg Kiv hig] aii, Ribv KalisK n; , ARvby Kadisk n, |

mgivs —iKtadi msLv n ntj n, =n; £n, Gevi Riby KalistKi my kjikvi eiGiiZ mgib” tgig
JuMtq clyivg W my KjKy GKIT evRibr ng| hi™ Ly hig ~iKad epx tciqiQ Zte e$iZ nie
KalisK-ci_K" epx fciqiQ A_wr ny>n, | AZGe n, =ny +n] Aevi hi” " iKad nim cig Zte
teiSv hite KadisK-ci_K™ nim tcigiQ]

tmiqi, N, =ng —n

(3) LibtZ “skZ Mvitmi A Z 1bYq (Detection of Poisonous gases in mines)t “yZ |

IeT> eqyc¥ Kii AMib btj my Drcb Kiv hig] “WiZ exqy NoZ b nlaqig mp myai KadwsK ifb
ng| dij iKtadi mp ng| IKSziqyeT> ntj iKal mp ng b

D viniY-1 : aiv ik “W my KjuKvi KaisK h_vutg 256Hz 1 252Hz, oiZ tmiKi0 ~iKiadi
msL'v KZ?
mgiarb : c1Z miKi0 TiKindi msLy = n, —n,
GLith ny = 256 Hz, n, = 252Hz
<. ciZ tmiKi0 TiKal = 256256 = 4

IKSZARDY KalistKi my KjiKvg tgvg AWEK v ~iKad eU ntq hig| Dfsr<s th tgug juMiq my
KjuKvi e Fuix Kitj KalisK Kig, mgivs i0Zxg my K jiKvi KadsK teki|

A_Ir n, =258 Hz

D niY-2 : "W my kjyKv GKIT KimiZ Kitj Giv iz tmiKiU 20 Dreb Kii, GKi KadisK
1K1 256 Hz Acili ev0iZ tgig AWK 171J — 1Kad tkibv hig br] wWzZigiui Kadisk KZ?
mgiab : aiv Rbv KalisK ny

ARby Ka(isK ny ~iKfali msLy n
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thinzzoiZ tmikiU ~iKiodi msLy = 2
Ges ng =ng £n

=256+2 =258 Hz ev254 Hz

D niY 3 t "W my KjyKy GKiT evRitj ciZ tmiKt0 4l ~iKald mp ng| GKUi KalisK 384 Hz|
Aci my KJiKitK NIv ntj Avevil ciZ tmiKi0 4l ~iKed tkibe bwg| w02Zxg my KjKii KadisK
KZ?

mgiab t ari 1g my kjKvi KalisK ny
2q my kjKvi KadisK n,,
iKiali msLv n
Ribr AQ, ny =ny £n
=384+4
=388 Hz el, 380 Hz
W2y my KjKitK Nlvi cti Avevi ciZ tmtKi0 4l ~iKad mig nq
AZGe NIvi ci n, =384+4 =388 Hz eV, 380 Hz
my KjvKii ev(iZ NIv nij KalisK ejx cig|
oo NIvi AiM w9Zxg my K juKvi KadisK 380 Hz Ges Nlevi ci 10Zxg my K juKvi KadisK 388 Hz.

mvi mstq[c

~iKal t cig mgib Zrezy 1 KiQiKuQ KadisKielkd “W ka GKB mgq Drcb Kitj ka “wi jia
ka chiquig tRiti Ges At tkibv hite| kidi ciefj i GiKg chiguugK nim-eyxiK —iKal ejy
nq|

~iKiali cigM t ev"hiSi my igjviby, ARvby KalisK 1bYq, LibiZ “MZ exqy Ai Z ibYq]

ciqRbig mgiKiY

_ o i n +n2
IKfoli jria mgKiYt Y=Y sin2n|——)t
ciZ tmiKt0 TiKiedi msL = ny-ny [ng > ny nij]

A_elny, -n;  [ny,>ng nij]
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ciViET g§vgb
(K) "be'i=K ck
miVK DEtii citk UK Py (\) 1°b

1. 1Kal Drch nie KLb?

(K) "W kiai KadisK cv_ K" migib™ nij |

(L) "W kidi KalisK cv_ K" kb nij|

(M) "W kiai KalisK ci_K" GKIU Aciwi 4 Y nij|

o1 .
(N) "W kiai KelisK GKIU Acii Y nij|

2. "W ev™" hiSi my mgib 1Kbv e$:Z nij 1K KiiZ nie?
(K) er™" hS “Wi IRb VK AiQ 1Kbv t°LiZ nie

(L) er™" hS "W GKB mgtq “Zix 1Kbv t°LiZ nie

(M) ciZ tmiKt0 ~iKed k' wKbi 1°LIZ nie

(N) ciZ tmtki0 ~iKfadi msLyv 1 1Kby °L1Z nie |

(L) msiqIB ck
1. i Kiadi msAvijLyy
2. i Kinli cigM 1K 1K?
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cW 3

Wby Zvti i Kadb, Wby Zvi1 Avo Zii%i teM
DTk

GB cw tkil Aicib -

o Wby 21 Kelb madikK RibiZ citeb,
o Ubv Zii Ao Ziti teM iKimi Dci ibFikxj RbiZ citebl]

18.3.1 t Wbv Zvti1 Keldb (Vibration of stretched string)

myg “IN'i Ges 11z ¢ Q" 1etké GKIU ZvitK Uib Kii “wiS Aiex Kiv nj| G Ae vq ZiitK
Wby Zvi et | Wby 2vti " INT mi_ jofe g, yYAWZ Kitj Aio Kadb (Transverse vibration)
Drcb nq ev ejv Ptj Ao Zit%i mp ng|] Ao Zi%U ~§ ciSi riK AMmi nig ci$ niZ
ciZdijZ nte| AcizZ | cizdijZ Zi%gq v 1 Zithi mp Kite Ges Zviw edqb KwdZ niz
_IKfe]

18.3.2 t Wbv Zvt1 Avo Zii%1 teM (Velocity of transverse wave in a stretched
string) : anl Wi i1 ygia myg c 1'Q° rerkd GKIU Zvi Wb Ae g AiQ| Zviwi Ub T
\

|
\ \

A A B
IPT t 18-3

G Ae g 2t g, YANZ Kivg Ao Zit%i mp nigiQ Ges AB H Avo Zit%i GKIU Ask| Avo
Zival evg T_1K Wib 11K AMmi nf"Q] AB Gi AiZ 1z Ask PQ|
iPT 18-4 G PQ tK tevSii meari Rb™ eo Kii 1 Ltbv nigiQ]
PQ 11z AskiUtK efEi gZ Kb Kiv hig] cP Ges cQ tK ~UkK aiv Ptj |
myivs CP I CQ eivei Wb T k]
iPTiblvox £COP = £COQ = 86.
CP eivel iuqikij T Uribi ©F= Deisk Tsind0 I AbfigK Dcisk TcosO h_yig co I M fily
elvern ki |

PT 18-4
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AbUIK CQ eivei 1ugkij ej T. GB etji Tz Dcisk Tsind0 1biPi 1"1K CO eivei Ges
AbymK Dcisk TcosdO CNelvel iuqrkxj ] CM I CN eivei iqikiy ej mgib 1 ieciZgix
nlaqig ci UitK biKP Kti 17q] AZGe KihKix ej 2Tsind0 Ges Bnv CO eivel gk |

Ztii GKK " INT 1 m nij PQ Astki 1 m x rx 206

[ PQPitci e'ma’ r, ZiB PQ Piici “N" ro0]
2
CO eivei tKy"gi ej = mr(250) x VT
= 2mv2 560
GLitb v feiM Zi% 0 1Ky ieikd Pic eivei MiZkij |

-, 2TsindO = 2mdOv2
el, 2780 = 2mv2 80
[ - 00 AIZY[Z et] sindO 36 |

2 _ T
e, Vo =

teM = KalisK x Ziv N’
el, v=nk

. . I
GLb ma(¥ Zviw P msL'K efistk ief3 niq Kalb Drch Kitj GiKKIU efwstki “"N'— , GLub

p
| = Zitii “N'| cizil efisk Aa Zi% "N b k Kii|
I

P
2l

I, A=—
el, A 0

. V=nA niZ ciB,
21

el, v=n.—
p

mong [wenzvr 7]
ev, m =n. 0 18.2ntZV = m

b I
2 m

| [T
el,n=> \/% .................... (18-3)

o Zvtin Wb
Air KetisK =755\ "\ / ZFii GKK & IN'i Fi

N>

el,n=
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DowniY t 1~ Iqy AQ, Z¢ii N 1=25¢cm=0.25m

Uib T = 10kg x g = 10kg x 9.8 m sec™2

Zitii GKK “iNi Fi m=9.8 x 103 kg/m

Rvbv AitQ,
21 T
N=7] m
1 10 x 9.8
2x.25 \/98x107°
= 200 Hz

18.3.3 t Ubv Zvti verfb aitbi Kaub (Different modes of vibration of stretched
string)

B citS AWKty Ae vg GKiU Uibv Zvtii gvSLvtb AINiZ Kitj "B ciS b i 1e yl giSLitb
A

myh™ 1e"yDreb nfe] G Aeiq 1=5 (PT185)
1 [T 1 [T
ng = 7‘_1 o T\ g e e e e (18-4)

1

IPT t 18-5
tKib GK 1S 1 IK GK PZzisk “H ZvilUiK ANiZ Kitj "B citS b O™ e yQuovl ga'Litb
Aiil GKIUIb (" 1e>"yDreb nte] G Ae g, =4,
1 [T 2 [T

n:_ = —
2 Ao NI'M 2l \ m

G 1T KalsK gf KadistKi 13, Y|

GKBfite 1Zb efistk ev Pii efistk ev Ail tekx FuiM 1ef3 Kii ZvitK Kie(Z Kiv hig| fm
Ae Ig h_Ipig ng =3ng, Ny =40 e BZ'w™ |
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DiniY 1
GKWU Zvfii Fi 3gm Ges "N 60cm| ZviwiK KZ efj Whv ntj Gi Avo Kelib Drcb 1g
Demai KadisK nie 200 Hz?
mgvavb t T qv AQ, Zviii N, | = 60cm = 0.6m
Zviii fi, 3gm =0.003 kg

- Zi GKK IV Fil, m= 2202 =5x 103 kgm']
= 5x 102 kgmt

1g Demyai KalisK, n, =200 Hz
Zviti Wb T aiv hiK]

1 [T
MGZ, ny =T\ /;
21 T _
n," = 2 °m [eM Kfi]
T:n22 |2 m
= (2002 x (0.6)% x0.5x 1072
=72 N.
mvi mst9c

Wby Ztil Kalb t Wby Zti g, yANZ Kitj Ao Zi% mp ng] Wby 2dii “Bovs “phite
AUKitbr WK "B s t 1K Zi% ciZdijZ nig i i Zi% mp ng| Wby Zdi GK jg loop, "B

J©,1Zb jg BZ'w niZ citi| G Ae vq Zi%. % N h_yuig 2l, I,% l; thLvtb | Z¢ii "N nie]

ciViET g§vgb

(K) "bei=K ck

mVK DEfi UK 1Py (V) 1°b

1. Ubv 2t g, YAWNIZ Kiifj 1K Zi% Drcb ng?

(1) JieK Zi% (2) Ao Zi%

(3) Zior PyKxq Zi% (4) TKvb Z1% my= nq by|

(L) msiIR DEi v"b
1] Ubv Zuti v i Zi% \KFite Drcb ng?
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