
m:rfG'rn~ lfl~t t9fITT'5 ?f'Pl ~m 
~ C<fS(.--l{<fS ~ C?fKrt? ~ ~~ 

~'r~ <ff '("J~ ~ ~~ ~ C9l'R11 C<l 

~ ~ ~~ 'Bb~ ~ ~I 

~'ii >l~BlC:\!l~ ~ C~ ~ ~~C:$1~ ~ 

c91Nt C(f ~ lfl~ ~ 'B~ ~ 

~I 

c~l~lc.iillc.<fS ~ ~-~ c~ I -fl~ 

c~l!l~~~~~fqm~~ 

~'6 ~,~k<ll~<fS ~ G'ITT:9f I C<fSc..:i'c<tSc.--11 ~ ffl 
C!<ll~lisrC--1 ~<f ~ \'3~ ~IBr--1~ ~ ~ 

~? 

00 . ~· -
6R5t1JZ 

~ ~ ~,~ lfl"<p ~~'1'1 ~m1 
~~I -fl~ '5fl--1137--11 W,'!) C<l1~9f ~ 

~ ~ ~ ~/4 I '51'@! ~ DiR\'3~ 

~ ~"f1 ~ ~f.T<rcG"f 911'8 I 
~ c~rn1c.ciit<fS<f ~~ ~-;i1 

Xj4Pi~~ -fl~ '!)jfdi,:pf ~ ~ I 

~r-41c.G41<1S1 Rl-iJM$!1 ~\~ ~ ~, 

~, ~~ '5fffq <11l-fJ~~~ ~ ~ --14tc.<I~ 

~f'41c.G41c.<15 ~4rl't (~-':>\!).':>)I 

~ ~ C<ISC:--10 ~? lfl~ 9R1 ~ b~Ccil 
~ (.<)SW<IS ~~~ ~ ? ~ C<!Sc.--l'c<fs ~ ~W ? 

MS~t--i ~ ~ MS~1--i\!)l<f5 \St~<f ~ ~ ? -Q~ 

~"f1 ~ ~ -fl~ '5f~ ~left116--lt ~ I 



-iY <!~ "6X~ ~ • ~m~ ~ ~~ 
~ -st~~~◄ '6l.~li!~ f&hH ~u,~ ~ ~ ~~ 

q ~ ~ ~ '"' ,Le¢ I !.!.N;~( ~ .fl~lat ~lt◄C<f c:◄:Pl c.<t l{II ,,...._ 
( -..c;;.._, ~ " ) ~~ ..... ._ • .., ..... _ ...., _..,_ ~ .~ ,at '"'~ ~91 .. w,1\!) Q'j!t~C4S 
~:xf ~ I ~..:q.., q~~ ~ 911M~<A? 

'-- '- ,-.._ ~ ~ ijJ ~l'.~ (.<.i ~f<p lJ~ ~ I 1.QJ'!> $ll'B ~l 'l x~ 

~M~' . .t? "N ,1i~f4$t1 ~ ~ 15Dt~ 
<r-9f.cf ~ J ~N-?il ~rl s!.!"J &i:l ~ 91!M~C--! ? 

~~~~l ~C9fN3G'T~~ 

~tQ'jlGI\:> ~ oiRM~ ~(~-~~-~)I~ 
~~~ <:<ro~~l<fSb~ ~~~ 
c9ff~ ~4~ m 1 ~~ ~ ~'51a1 ~ 
~'Of~~~~~,m~~~? 
~ ~\Stc:l #'~? 

~~ ~~ C:\!>t~ICiiilC<fS ~ ~ C<! 
<1"ffl ~-Pl~liii <t'f '5f'ifi-~ 5iNJC<P~ ~ 
0mPf I ~ ~l~t<r Gtf.t ~~ ~ ~ -fl~ 
mf;l l!l~~ ~, ~#'~ ~~~~ 
~I c:~R>~,~~~~, C.\!>Nl~I~~ 
~~~I 

rar{t\~ail9t ~~-~ 
--------------
~~~~ (FfKft I~~~,~~ 
l!l~ ~ l!l~ C<P"tt<fKft (~-~l!l-8) I 

C\!> I~ I Cat I C<fS ~ ~ P1 iii~ ? '5l 1 C<rl ~~ 
C<fSIC<ll~t ~ '°!)t<f ~ ~ ~ ~ I 
~~ ~ '51-;J_~~ <fSm ~? ~~ 
~ C<fSIC~1~1 I 9f~ ~ CDtm I ~ cfft 
~ ~,~ ~ ~ ~? ~~ Qf{G1~ 

~,~t<ts ~ I ~ ~ f<ts 9JM{1~.{ ~ 
~? ~ ·1R~'6;i <rn~ ~ ~ ~ 

~ 

◄ 



d 

~ a,~ ~ ~ ~ ~ ~ '!I IM<tS1 ~-.:>.~ : <t l"U~tii ~ ~l:c<tl ◄◄ ~ 

~? 

~ ~,"i)l~~ 

I 
I 

I 

I 

Iii! }~.8 : ~ ~?ff& C5t 'jfg ~ 

~~.C<J~U'f~~~~ 

~I ~ ~ 1--1 ~~~~Cf~
 

~ ~ I ~ ~51 C~\£JC\!)~ ~ Ffffi 

~ ~ C<J ~ ~ ~~ .;rf9ff'8 I ~ 

~ ~ '5/1_~'1\1 ~ ~ I 

Q,~14a-tt9t ~~-8 

iilM<PG11 C~l~l~1 t£JU'f ~ ~ <£/~~ 

~ t!jlft ~ <Ar i t!jlft ~ ~ 

Ji~l~C\!Jf wfiT t£l~ ~ 9/R'f (~- ~\!)-~) I 

~ ~ <lCISrl'l\11 ~ ~ ~ ~ 

i57,~ ~ ~ I 

I -- (#Jr ~~! _'~~------

1 ~~ <J~~Pi~~ t!l~ '51Wl~f <RI~~ 

~ '5f,~~ fb.:if~ <Rt I \!llWl<Pf ~\!). ~ \!) 

~ ~Cf Nm 'cm1 ~IW!<PM ~ ~,Xf 

I ~~ / 

~ .. ~ <l jijJ ~tii ~ >Jf3<tS~~ 

~ ~~-i;i~~ 

~ ~'if WR~~ ~ 

~ ~ WR~~~ 

\!) ~ ~-~ 

8 

~ 

~ 

'\ 

c\!)l~fliiil<p<i <!~l'~ C<l1~ '3pf (cymbals) 

~ (ghatam), ~ (mudpots) ~ <P11!J/d1 

(kartal) ~ I ~~ •WtFl~iPi~~ ~ ~ 

~ ~ ~ <!M~~ ~ I t£J~ <WtJ <J~ m 

~ -qj ~ ffl <!CIS7RH ~ I t£l~ ~~ ~ 

'5fl--l ~~~ <ftlf~ ~~ ~ t~I Ciii 1 C<p ~ '<r 

YflM<ttc--i ? 

C\!Jl~ICiiilWl{3 ~U'f <11'1J<J~ ~ 9fRt I 

I ~
~---

----------------- ~~~ ) 



~-b-1,f ~~<ft~~,~~ 9f1t 
'511--tlut .iJ_~C<p ~~l~C~ ~9f ~~ ~ 
~ ~~C<ll<il\5 ~ \5C11~t I ~NJm ~~ 
C~-a, ca, ~tfGC<!l1\!5 ~tc~'c<!S ~~f.«,-m I 
~~tf'r~~ \!>lfG~C<ll1C\!5 ~~ <.'!>l~11ftit~ 

~ ~ ~~ 9fl<ft I ~'«'GI~~ C:'!>l~ICiiil<151 
\STG"f\5◄,~ (~-~~.'\)I 

(.()'!)j./4./4 ~ <lll-fFJ~>t}£~1 ~ ~ NCiii" ~ 
~ ~ ~ ~11\SlGil\5~ C<T ~ ~ 
~In~ I ~~ '51~'?ZM <.~ ~ ~~ 
~ ~ ~ ~~<l~Gi (.91R1j ~ (.~ 

<ll"TJ<J~lG~ ~ ~ ~ I liJC<fS"t~, <.<INS?-lt 

~ ~,~ ~ ~ ~ c.\!5N5W ~ 
~H<l~cii <.91Rrr ~ ~ lil~1~ ~ , <.~ 
<J~lUHll~ I 

~ <15~ ~ ~ 
~ <.<ISWrl '5l,~ ~ 

~~? 

~~- ~ ~ ~ ~ x~ g 

~~~~'91~~<fS~~<:Tr ~ 
~Ul <.~<ft cift~~ ~'i~t'iRrt I~~~.~ 
Df°1'Bm<J IB ~~ ~\5 ~~~I~~ 
'511_~~ <tSMajefl ? 

~ ~ ~◄<fS'lfi (Larynx) <ft~ 
~~~-~I <.\5~1Ciii!C<l5 ~~~ ~ ~ 
~ ~ (.~ <ffi ~Ul ffitR fl ~lG1C~ ~ 
~ <ffi f?1WJCiii ~ <fS<i4l ~ ~~ I ~ 
~~ '5T,"f7.GIC<15 ~1<15~ C<ffCGi I ~ ~l\-1i;il ◄ \!3~ 

'5T,"t\5 '6J{lf¾'!> I ~1<15~ <ft ~1<1~1 ~~ ~~ 
~Rlfc<rs ~ ~◄\!j~ ~~ ~ ~ ~ C<I 

~ ~IC\S7C1 ~ ~ ~ ~Ul ~ ~ ~ 
~ (~- ~~-b-) I 

• ..,1; 
~ '• ' I • ... , 

,,• 

~'S°<M'S°~ ~ -~IC\SfC<il <fli c.\9i1l1~ ~ 
91~?-!ICG"f ~"il\!5~ ~~ ~ ~~~~I 
~1\!5~C~ ~ ~,G1~ lft,~~ rfffi ~ ~ 
<ft WG'ft ~ 91tC1°1 ~-ij\!)~ ~ ~ ~ ~ 

~ .....----------------~ 



~ ~ ~ ~ ~'11~~ ~<l~iE, ~ ~ 

~ ~ ~ ~ ~ .Jj'-!)'-!){<fS 9J~ ~ I 

~~ffi~~~~I 

~9f ~~-~ --~ ~14514<1 ~~ ~ 9ftu ~I~~ 

-e~ ~ ~ C~ Pf ~'!)<ti ~l<lt<fS ~ 

~I~ ~ 1Q~1<1 ~ ~ mT 
[~-~~- ~ (<fS) ] I ~ · <l~ ffi 11~~ 

~ ~ ~ ~ 'if[c-j u!Gl ~ ~ ~ I 

C'!i~lcfttiC<fS ~ ~~· ~~ ui~ ~~ 

9fRl ~ ~ ~~- ~ (~) ~ ~1'8~ m 
C'!1~1t'11<f><t ~~ffi ~ ~<fl I ~ ~IC\Sf<A 

~ ffl lrf~I ~ ~<11 I ~~ 1'<1~~rn 

~~~ ~ ~~ I 

('~) 

~ )".~ (lfi), ( • ) : ~~ ~ ~ ._____ 
~ 

~ ~ ~ --~ lf~f~Mf ~ ~ r ~ H • • 

~ ~l\!><I\!> m ~~ al~ ~~ r::.. ~ 

~ ~ ~H<fCc'I ~ I ~ ~ <!~ ~,..(~ 

~"J-"j~~~? 

~~l<fici t'9f ~-!) . q 

uitf ~ Ft'1io ~ I~ ~r,; (~~·: •- ' ~ . .c-;~ 

~ , ~ KS@il~ i.m,i c~ ~ C?-i~ 

~~~ 4G1 ~ "."".,,R'.~ ... 

~ <. 41HlG!rc1 GWf <lSm!a-t Nm ~ ~ 

1Fl N ~.:rt I 

~ ~ · p~ ~N5t4 f.1~• 

\S'9f'<f<I C<l<f'CG! ~ ~ (~-) ~-~ 0) • ,:. 't "' 

~ tj'_~ ~ ~ '5Tt-~ 11.~~ ~~ . 

~ ~ 9fT<! ~ 45{4~¢1 ~ I~ 

"'i !Jlt'G l<i <>f<l1 <fTTl t.,~ ~ ~ ~ 

xr-~"IRNm l 



~~~~<ftt<t~ ~ ~m? ~ 
~~ ~ ~GilbCf>t "!ifl\§C◄ l~l 1 4'1-&fl&I ~ 
'5t~~ ~ ~f 

"5Z!f ~'-'.lr : ~ '{y1<f5'¥ 

~ ~ 05l~lU-41C<f5 ~ 9i1M~Cfl? 
~It,~ ffi ~ ~ ~~ ~ ~ ~ 
ffi C~l{:ltc.Ut<1 ~ ~ ~ =>,~~Crl ? 

c.~f~1Cail~ ~ ~lt,c.'G1~ txb~<it~ ~ 
<ff1l ~~ -a, '.q YftRaitc.~~"1, c.\5~CPf ~ 
~'l~IC~ ~~ ~_'c,c~c~.-i I ~~'C\5 ~ 
J'f~~ ~ ~~ ~~1'87--l I ~ .fll,'f ~ 
9Ri ~ ~ffi9f '571~<1~ m1 ~ ' (.~~~, 
9f1~c.'Gt~ <11¾1_"1_-U ~~~~ ~ ~ I <ll?J"l-U '51~'?i_l~ 
~IUSTC<!l ~ ~~ffi ~'<l' C--ll~tc.<11 
~ \Sj_Gi1~1 ~~· ~IC\S7C<I ~ ~? ffl 

DN3~1 

ra&~t<tSii11~ ;)~.b-

l.!l~~<rt <rt~~ I~~~ 
~ ~ , ~~ ~ ~ m~1 (~'Ul) ~ur 
~I~~ <fSM<l&i ~ ~ fufc1~tt&t 
<.\Sil<fSIM ~ I iwf~rwt ~ ~ ~ ~~ 
~ ~5f C>t~c.UI H~ ~ I c~l~I~ 
~~ $.l~ ~ ~ ~~ (WJ!
~~ - ~~ )I (~~ ~'<ft~ 9fr-Tr ~~ 
C.:JlC:>il).) f?l) ~~~ ~ ~H~c.~? ~«Ut~ 

Xflr" IS]_ctl?lf 

9fm~ ~IC\STC<it ~~~ ~'<l ~ ~ ~ 
1_\SfBlC.-1? 

.A 
7.J' '5f, ~c.-i11c.<1~ C<ft~ 

~ ~ \Sc,Rlsc.-i ~ 
~ C<ff~~ ~ I ,: 

~ c.-mUl 9fvrt~ ~IC\S7C<I~ ~~~ ~'<l' ~ 
fflDf'8~1 

.fl'5fa1 ~ ~ ~ ~ ~ ~ ~ 
~ ~ .fll,'f ~ C~t~t1 <Pt~ ~ ~ I 
~~~ ~1M\SIG1~ '511.-i c.Ut ~ ~~ 
G<itc~c<fS ~ ~ ~ ~tR~~ ~ ~ 
(WJJ- ~ ~ . ~ ~)I~ '4~H1 ~ ~~? 
c~t~l1 ~ ~ ~ ~~ Qf!~ ~ 
~~ .fl~~ ~~ ~ ~ ? 



~ ~ ~- ~ ~ : ~ C'ifWf 9Mref.f ~ll@f C<t 

""f{/3ffi ~'<r ~ 

'5lffe iSilf.lc.dft C<J, xt<ff ~ ~ ~ ~ICST01 

~~ ~~ ~ I '5ll6<iiC'-!), xt<ff ~G<tilc--11 C5fl1,1 

9fm~ ~WsrC1 ~~ffi ~ I xt<ff \!lt<l<I ~IC.stC<1'B 

81 1f~~ ~ \fl~ <fS~ c:q~ ~ ~~f.i 

~ M>?ll~<iiM ~ ~ I ~ C~N)?ll<!I ~ 
CGMC~lr-1 >Jl~ajc:-::1 c-~-~-~\!)-~8)? ~ ~t(.iS/(.1 

~ 1f~ ~ 1W! ~ <fS~ ~? 

Wi!f :.,~_:.,s : <.!10 ~ c'wlc<i>R 

~ 1Srlf.lc.df1 C<f ~ ~ ~ ~ ~ 
:: "l'ilt 'Tt<iJ'ril >i<l'(ftll ~ ~ >i<!Slff'!i o"ll I 

~ C-4SC"1{<fl ~tJff ~? 

~ 
~ 

~~.8 ~@{ <fSTI:~ ~ ,O"[r{t i 

~ <fSI~ ~~ '5111~ \flu-I ~9M ~I~ 
~ <fS<1i ~ ~ \fl\Stc.Gif¼ f6'5<1'ciii ~ 
~I~~ C~ ~ ~ 9M1 \fl~~~ 

~ ~ 1~<f)t~ (Eardram)<ft~c(~ 

~ ~ ~ I~ \flu-I ~ ~C?ll1Sr.fl?l ~ ~ 
~ I <fSI~ f<js ~ ~ ~ ~<fliii ~ 
~ CITTTT (fj1,f{.1 <fSI~ ~~ ~ ~ I 

Qf;~l~a-tl9t ':>~. ':)O 

\flm ~ '5f~ ~~~I~ ~ 
~ ~ ~ I \f11'l ~ ~ ~ <!~iii ~ 
@f\flm~~ ~~~ ~~~ 
~~ I ~ -'1t5'Gt~t~ ~~ ~ ~fG ~ 
~ ~ ~ mf.t~ ~ 9M\!5 C~ I \fl~ 

~~ ~cGl<1 c~ ~~~ '8~ '~ , 

~ "~16~ ~(~-~\!).~~) I~ 

~ro(.<f5~bM f<js ~ ~ ~ I ~m(.<p~l,~ 

~iSTT~~~ ~ ? 



<tS'f~~~Uif.t<l~~~~~I 
~ ~ <1S'f~l"fci4 ~9frn (~- ~~-~~)! 

~~l"TCcii <!Si~ '5:f~~™ <fS~m 

~~ffi ~I~~~•~\~~ I '5f@r 
~C-R<tSrn ~ ~vft I 

fiiili )~.)~ : ~ "<pf"( 

# "'l11>i <lll'R fi6"'4ia-t !.<P!lbm-e '1F'r 
~, ~~t <rt 1't-i <f@ ~ 

~~ I ~ <f5t'"1~l"tci4 ~ ~ 
~ I <f)f'-'!~Miii~ '5lf.IB ~~ ~'R 

~~~, 

~ ~ '5llR C~I C<T, li!Vf ~ '5:f'iti-f~ 

~N>C<fS~ ~~~~I I.fl~~~ 

~ ~'6 C<fSRrt ~ I C:'!l!~l<ft11C<fS '5rf~ ~'ti>!~~\!l 

~~C~ ~ 'ifR5 ~ ~ 9l<fi~<f51iif-1 ITTv.T 
~ '5jj~~,, 

I. ~~~) 

~ OO<fS~\!l ~ Ofldl--i ◄ ~\~~ 
C'fJGi.q1 ~,<fS (frequency) ,ffeT ~ ~ 1 

~,<fS~isT~~~~:~~~ 
Hz 1 ~ ~ ~ ,<fS ~ ffi'3 ~~ ~~ 
01~ ~ I <lN ~1,f ~ ~<fS ~ \!l ~o ~ 
~ ~ (>5(J$ ~ ~,<I'S f<ls ~'<f? 
~ ~ ~ <1'®C<1~ ~~ ~ 
~ ~ C.\!ll~1<ft11C<P Wffi 9fRt I~ ~ 
~? ~~ ~ ~ C<W19f C<TCiii5i ~ 
~'-r;~ C\!li~tr<P ~~<ft<l WR °'5~1<1 
c.qj~1MG41C&'.C\!l--l I ~ ~~ ~&:\!)<p ~'it 

~51 ~ m ~RG1t<tx1 ITTBT c<fSM~i11 ~ 
61~~Cr-l? ~ ~ ~,<I'S >t<fSCiif1 ~~ 
~ ~ '511~•1J~~ ~I~~~,~ 
'5li~ ~ ~14tc<i~ ~ @farn1<1 ~ ? 

&,~\!)! ~ &h1~1 
~~l<tStiit9t ~~- ~ ~ 

~ m5" ~1,f ~ \Si~<i '5:ff<fSHM ~ ~~ 
CG'fRft I f?! G1l 6<.'G11 ~1Nl\!l ~~ ~IC~W 

\5ll\:l l'!l <!S <l1 1 ~ ~ ~14fc.tt ~~ I ~~ 

Wi!i ~~-~9 : ~~ <r~ ~ 
~~~ 



~ ~a-Jlt,(.Gl'-!i ~lc1c1 ~<Rt~ 

~ ~ 'S.q'f I mlt:,(.Gj\!l ~IC1C<il ~ 

~ ~ '51~~ CQJ.~c.~? 

Jl~~~~~~ut~ 
~~~'8~1~~ ~(~- ~~-~'\)I 

~ ~t~t~ . ffl <i>9iffl: ~ I ~ 
~ ~t\!)M(.~ ~ fl I <-i&i(.Gt<l 1-!l~ ~ 

~ ~a-Jlb<.GM ~ f<l&Pl1 C'Sft~ ~'<f I 

JJ~ "%1iiil6<.Gt ~~ -a,1c~~ ~ 

~ ~ <.'8TIC1C<1 '5fMf'{) ~ I 'J:C?-!INl!IC'-!i 

~1,c'G~ ~ ~ ~ ~ I ~1--l<.Gt 

~ Ffffl ~ ~? 

ffl ~~~<Rt~ Mi&HM <l5R 
~~ I @q jQ_<lf.~91, <1W ~ 1l~'1 

~, ~ DtR~-C'i • I ~ \51-Q\!)f ~ 

~ \£J44<.Gl4 <.\S~<.1 '"G'f ( decibel,dB) ~ 

~~I~ ~IW141~ ~ ~~~ ~ 

~ ~ ~25l\!> l<l mUT ~ <fR"ll N<T I 

~~'1 ~-~ 10 dB 

~ <f&<fb~ e<mm 4~ ( ~ ~ ) 30 dB 

60 dB 

70 dB 

80 dB 

~ '6l~~r ~ Mi&~ '8~ ~ 1 

~ ~ ~ ~ , ~ ~ "!'If \51(';1 

-I~~~~~~~ ~~I 

~ 

L 

c.<ls~~PI ~ ~~ ~1-;l~<l ~~ ~ 
~~1~9ft~~?~~~ 
'61~~~ ~~'$ m\!) ~ ~ ~ 91~, 

UN.--(c..qs ~ l)j\G ~ I 

~ '6116f.i1"' ,,_'6 m C'll<! "l!ll5 Q 
~ ~~~ ~1\!i\!)v:fS ~~ 

~! 

~\~~ ~'W\!)I (Pitch)<ft~fij~f.t 

(Shillness) m9f"f ~ I 1.!11'1 ~~ ~\<r 

~ ~m, ~ m\~-m ~ ~ '5hr\!)t ~ 

~ <p'6 I ~\<tS ~ ~~ ~ \51,r\!)1 ~ ~ 

<fS'6 I ~~91, 1.!11'1 ~ ~ ~\<P 

~ t,.-,,:, ,'1:•· . 

.. ~~\J\■, ,~ 
\N\J 

, ; ···•· 

I
• __ -__ -,_ •.·· 

~-- :, 

· .. ~· :·· -. 

"' 

·-1 \ I· ·•-~·:;;_:•· 
.. ·,-~ 
I 

I 

~ ~ "'· ~,,. : ~,~ ~ ..,_.l!J1-h..-,1f~\!)r 

m9f'1 ~ 

\ 



~ I c.:>-i'~<1t1<1 ~ ~ '5'1-w'-'t<i\1 ~ ~re ~ 1 
'511--l~t\!i, \£l1'1 ~~~Gi/4 ~,<r ~ I C>\41[<r 4 
'51f~ ®1¥'-'11 ~ ~ ~ (~- )\!). ) b-)I \£l~ 
~ '5fl~ \5t~~ ~ ~ ~, '51\--l?ziC'-' \£l~ 
~,~ c~ ~ ®-w"'r~ 1 ~~,~ c~ 
<Fl \Si~~, '511--\~C'-' ~ ~ ~ ~ ~ \5'~'-'R" I 

C\!lt~lc.iiit~ ~N)MC--1 ~~-c~:q~ ~ ~~ 
~ ~11~1 ~ ~~ ~ I ~'6TFil<f5~ ~ M 
9f1~ M151M vtt~~ c--i ? ~~ ~11~ ~ ~,<tS'-'« "iil~-c~:qtJn~ ~ ~,<TS ~ 
~ ~ <r~? ~~~ ~~ <i\HI ~ ~ 
~,~ ~ 9.(4'<4'-'~ ~ ~ cm,wc~~)? 
~~-~ ~ ~ ~t.1t&i~ g 

~ ~ 81 ~ ~ <f5M.qt<il ~ ~ 
~C.$11181 --1 I~ >i<f5Ciil t ~ ~ ~ ~~ 
9ll'e"C--1 ? 

~f\!)(.\!), ~ ~ '-5 ~ ~ 0 "G1 ~ 
(20Hz) ~~\~ ~~<fSRct ~ c~ 
~t~tc.<4 I ~~ ~ ~'11'51'-' (Inaudible) ,ffel 
~ ~ I ~ bb ~l--1~ ~ ~ ~~\!l ~ 
~ o,ooo ~ (20,000 Hz <rt 20 kHz) '5lf~ ~ ,<fS<f ~ ~11~1 <pj'i<! <m<f ~~~ I 
~ ~11~1 <151~ <rtv:r ~ ~\<f$<! ~ 
c.~fGt~JG'6f~ ~ o <{ ~ ~o ,ooo ~ 'tilSi1 N?\!>1\!l I 

~~ ~'i'tnr ~o ,ooo ~1V61\!5t <f5 ~~ ~,<fS<f ~ ~mt<i\ ~ ~ I~~~ 
~~ ~ I ~C5 <r~ ~ ~ \<A" 
~~ (.~iii fl~ ~~ ~ ~VZ "i~"c-:i I 

0m~ >i~PiJ I~ '51-;f>i~j;f ~ ffl'i f.:t~'i 
~~ <U~~M ~ '51 l<i\&1~~ ;TIS[f&i Ui 
~ o , o o o "$1St\!5t<f5 ~ ~\~ m 
~~I 

~'!).'t c~a-il~ ~ ~~~ g 

~ ~ ~ ~ ~~ ~ ~{iq'( 
I~~ ~~~~?~ ~~Bi~ 

,;,~ '5l~vg<P/4 ~'<r ~ I ~ ~ ~ ~~ 
~ ~~, ~t--i~1c.\!) ~~R '511<:$1 ~ ~ 

'""~ I ~ ~<r, C'-'1~l c.?ii1<f51 R~ ~~ ~ 
/ ~ 9 ffl WI '51M I ~ 'i~ /4 ~ ~ ~ 

~~? ~ ~ ~ ~'1 ~ <R1 ~ 
~mt<i\ ~ ~~? ~~ ~ '11 ~ 
~~ ~~G'f (Noise) C<rt~ 1 \!ltll 
c~~c.<151~1'-' >i<f5 C?iit ~-~~k $l ~~9f <li~ 
<f5~-~ <!5Mc.<il ~ ~ ~ ~ ~ <li~? 

'51l--!~lC'!l , 11(,fJ<l tii~ 91<f1 ~~ ~ ~ 
C\!l1~l t~ft "[<!5 i59f"l~1'5'f <r<l11 ~°R<ITGl ~~ 
~ ij__a-iM~ ~ (Musical sound) C<lttc11 
~m mm ~ ~~~ ~ ~~ ~~ 
~ I ~~· ~t?l'8 ij__GiM~ ~ ~~ ffl l 
f<p~ , <Tfq ~'G1 ~ ~ 151~<{ ~~ , ~ ~~ ~ 
~~? 

~~.l7 ~ ~ct g 

C:\!ll ~IC<i\l C<f5 ~~~ ~ wt~~ f<lm ~ 
'511 ~~ I <ffil~ ~'-' C~ ~ 9{1fl~<fi'ITT 
~"1~C~~ ~ ~ 'i ~ ~ ~ I ~~' 
~ ~~ <rt ~~~ ~ ~~ 
~~ct ~ ~~I~~~~ 
~~~ '-'1M<ts1 ~~ ~ ~ ~? ~ 
~~f<f ~~ ~~ ~'Gi ~1--l<iW--!<I ~' ~ 
"1~~ ~ ~"CG'ft ~ f¾c.¾JSM9, ~ ' 
c<rf~~i~~tffi ~\!>JIM I ~ f<p ~~~ ~ ~ 

~ ~ ~? W55 ~ <1C'871~1 cGMN,~~ 
dH!iiriH ~', 9111"'111 Rs~R ~ ,:; 
~ -~91 ~'i ~ '511Nrn ~ ~'10 
C<J1 '5'fTTJ I 

- ---------------~ ~ 

◄ 



~~ ~9l~lR\!>l g 
t'<Sf ~·t ~ 

I 

~ ~~ ~ ~~ ~1iii1~ca, ~ 
# ~}l>iJM ~ ~ ~ ~ C\51~1Ciii1C<fS 

~? cut~ C-liC*1, ~ ~91, ~~<lS~ ~ 
~~~,~~q~~q~~~, 
@to~~ '5JM1~~1(:Q ~~ ~ ~ ~ 
i51~ ~~~<fi~ ~q ~'~ ~ ~ I 

~ ~ct ~~ ~9trn g 

~ ~ <tSM<1'crii ~~, ~fG1t~a,1 ~~~ 
~~~~I~~~~~~~ 
~? ~ ~ \S1t\St1~1\St1 ~~, ~~ 
~ ' ~N.fim <mi911R5 ~ ~~ <1J~~t~ 

~l~iiil:>J~~~ ~~ ~9R W/4<f ~IT'it<! I 
'5ll~tf>!<t£ ~tiii<rl\!> C<rC--lt<r Xi~ ~'1 ~'1 

~~? 
>l<rtiiil ~~ ~iii'tGil~I ffl '5Jl<11f>l<r ~~~ 

~ 1_~ <rITT G11f'?f<l" I C<r~~ ~ft <Rf 

wm~ ~~ '5l~iii>l~~1 ~ \511'!)1\!) ~~ ~ 
~WI ~1--l<11~--l1 ~<f <1M~M <rC~l~t %W'5 I 

<.GMN:,~ ~ J{,ffi ~-.n ~911N)t<1M fu ~ 
<10srRl1 ~ I 91~ ~ ~ ~ ~~ 
~ ~ Xi4tt<1f11 '5'1:~\!>I ~ ~ ~ ~trll-tC1 

~ ~~ ~~ ~ ~'1 ~ <Pffi ~I 

~crwr~~ 
~{ ~~ ~~ (~ ~ <TT~) ~ J{,~ ~ ~ ~ ~ >151$1 15f"If~ ~ I '5li,ffl 
Wl,~ ~q ~~~ ~ -'511\S'rt1, '5TM1~ '5l~ ~ ~ I <TT~ ~~-C~~tcR11 ~ ~ 
~ ~C~l\S'r--1 I ~~ G'f'1i-~~tcRlrn ~'~ ~ (Sign language) ~ <rt~<r~~t~ ~ 
~-~ ~ ~ 1 ~ '(;~~rwt ~~ '8~ H~1 .. ~ ~ ~~ ~ ~ txt~ 
~~ ~ <fS~ ~,~9tcf ~'<l 9frt1 I <1~~1--l1 •~ c$l•~ <TT~ <1JM>1 ~❖-11 ~ ~ 
~ ~ <fSR ~ W1 C~ 1 i!Rf~ <ft~ QJ<rl>J<rii11 ~~--11 ~ ~ ~ >1~11971 ~~9tcf ~fil<Pt 

~ ~ >i~1c1St~ ~(ftlt<fS<fS 1t1~1Rl<t£ ~ <Ti~ ~~ m ~ , 

.. , ·-



~~ 

A'!!t◄ (Amplitude;.:~n~ll' 

i!tt◄U (Audibl 

4'tct~ l~i1 (Ear 
==--====::~;:; 

• (hertz, 

if◄._tii (Larynx) 

~\!St (Loudness) 

C<IS"ti1 lq_c, (Noise) 
~::.;;;::;: 

otli'l--1 ( Oscillation) 

~1'\!)1 (Pitch) 

16~~~~ (Shrillnes~ 

·9PITTf ~ . (Ti~e perio<9l 

~ (Vibration) , 

if◄41Jti (Voice box 

~~(Wind • 

~) ~~~~~~ 

C\!>l~lta-tlt.4 ~ fi1f4a,t 

:, ~~~~~, 

:, "n--r:z~ ~ , ~~\!)tm~ ~ .:r ~ ~ ~ 1 

:, ~ ~~ ( C~, @fGil?-lf <ff C9fi1,t) ~fC\Ste«~ '5f~ 

-~I~~~~~~ ~'<f c-:lKlfC<f I 

:, <pj"f ~jq~'!) ~ ~ '51-£~\!) ~ I~~~ 
~~_t<l5'!)>j1:z C~"f ~ 1 IQ~ ~fJr,mc<tS ~~"f ~~I 

:, ~ ~\!) ~ OWM <ff~~,~ 

Otl~--1~ ~ ,<lS ~ ~ ~ I 
:, ~ ,~~Wf\!)(Hz)~~~I 

:, ~ ~ '5f~~ ~ta, ~ \51~~ ~ I 

:, ~ ~ ,<lS ~ ~ta, \511f\!)t <ftW ~ 
°G1'>TT:'5 ~ -m,--m~m ~ ~ 1 

:, '5fl~H qj?-)<15 ~ C<lSfG11 i:&1 ~ I 

:, ~<t<lS <ff '5!<TI~-Trn ~ ~ ~~ ~ ~ I 
~ ~"f ~ ~ >j'jij~?-) >t~>o~ ~ ~ 
9fR<f I 

:, ~ ~'t <PC~HIHI ~ kt\!l\!) ~~I 

:, 9f~ ~ ~ ~ ~0~--lt ~\!) ~ ~ ~ 
~'1~~1 

~ ~~ffi ~'<f 9f<ft ~~ ~ 

(~)IQ~C~ . 

( 51) IQ~ ~at1 m 9fln( . 
(~) C5in,f 9fq1( ~ 

(~) C5in,f, ~ ~ C~ ~~ 
~) ffi~~~,~~~? 

(~) ~ C~{l1~ 

(51) ~ 

~ r---------------------- -



~) ~ ~~ (gfu,>i~~~ ,~, ~ ~<ij \9fu.>i~~~ ' 15l' ~~ I 

(4) ~ ~ ~ ~~~ ~'.q ~ I 

(~) ~ut ~ ~ ~ ~~ ~ ~l<ij..i1 ~,~ ~ 
9f<i1$)<f5f<it ~ I 

('if)~~ ~~~,~~~I 

(14 ) ~11~1 <ffVq ~ ~ ~ o ~ITi1Sr1 ~ ~ o, o ~ o Hz 

C~) ~~,<IS~~~ '6hr~1 ~ ~ 1 

(~) ~~ <li ~<A "141~~ 11,~ ~ ~ ~ I 

(~ ~ ~'i 15li,m ~'i Wf,~ ~ ~ ~ I 

8) ~~ ~ >i~J$l~ ~ · ~~fl 

(~/'51) 

(~/'51) 

(~/'51) 

(~/'51) 

(~/'51) 

(~/'51) 

(4) ~ut ~ ~'1 <f5M<l{<ij ~1187.;i ~ >i'-l~<? ~ ~ I ------
(~) ~ -----~ %~~I ~'-ffi ~ I 

('if) ~,<A ~<IS<f5 ~ ------
(14) ~'5 ~ ~ I 

------

(~) ~ ~ ~ '5hr~1 m9f'1 ~ 1 

------

({) ~~ CYfJr.4(.<f5 8 ~~ 80 U'f ~ ~'1 ~I~ 9f<fh,l<f5l<it ~ ~,~ f-t'rn 

~I 

~) ~ ~ ~~ ~ <coo ~ 9lffet ~~ ~ ~ ~ I ~~ ~ 9f4l$)<f5fG'i 

MS.JI~? 

'\) ~ <ftqM~~Pi1~1 ~ ~ ~ ~~9f:l fl ~,~>!~~ ~ fl I 

(<fS) (.l,Jr.4<f5 (~) ~ ( 'if) ~ 

b-) <.<f5t<i\1~cit ~ ~,~ ~ 911~ ~? ~,~ (.<f5N5~!<11 <.<f51G'11~<it ~~ ~? 

~) <.~1~11 ~~ ~ ~ ~~ ~~>1>11~-il '51Wi<f51 ~~ ~ fl I 

~ o) ~11~1 ~ ~ ~'i fu 15l~ <Ui~ fl I 

~ ~) C\5~t/4 ffi-(.vf'9~1/4~ '41 ~ut MSH<l{iii '8iiil4C.~ I ~C.citl<f5<f5 IQ~ 9f~ ~ ~ ~ 

~~ 9f~ 9j"/4t R>PfGt ~9f9f~ '5il\!l1~ ~ ~ ~'8~ ~ I ~ C\5t~Pl ~ (.l-f(S\§j<{S 

<.<f5I~ (.Gt '41 M£H<l1 <ffc.<I" ~ '5ff~? ffl'i <l}'f~ fl I 

~ ~) ~<P-1~1 ~ ~ ~ ~ <f51<1>i}[~ ~ ~ ~~t'-!l <f'FTT ~ I 

~~) ~ M\Sj_Gil ~ 0,(.1<f5H ~(.<f5J1~$J\!l ~ ~ ~ ~"(.<fS 't_<il'{/\!l ~,~~I~ 

~'if M\S[cBl 01~ <lm ~ ~ ~ (.l,(.<l<f5H <f51'1\!l ~ I ~ ~'1 <fJ't~ ~ 

911 R <t rr:-:l ? 



C'-"1>111 f.il'tll"1~1 >!~~ ~ C<lf<ll t ~ ~ i!S!lif3"l1 ,i~5ft"'"''M5'1C<fSI "151 ~ 
91111 I '11"14:il/'4 ~ <Q'fol ~ <!511 t ,ii~ <l~>il£~1 "1"'f ~ <l'f<i«<'I ~ ~ 
'5l~"1>i~~ ~ ~ I ~ <l1if G'1'1r-TT ~ ~ '1QS?l;gj, C'W!S <l1"14~lG1 c<!loft ~(Ff i!S!tf.l ~ C'f°1'8'111 t 

<011'-" ~ ,i~,ffi"'©>t-1'"1 i!SfP1o ~'8~ <l1%fRlil <11'1JC.ql11 '-"lial<t>I <Q'f-1 ~ '1'1J 
1 

<Q\51"1 lfM"I ~ C<lt'111 <!511 t ~'fol <1'141 '8~ CO!Rll i!S!11' C\!ll:iil1 ~ >[
1

,>i-l>1"1 
C),)J:iiM ~ i!S!P1o >£l<ll<I 01Pi~ffl: f.i<T C<l'Fl1 t <Qf,@.Jl "'l_'-"liSl"11 '511-ll'GI 'lf<I ~l'-"l<I ~ 
'['-"liSl'1 C'9!1<11'.<P G1f.i 1ffi"! <1'!i'1' ~I! flt '511 ~ C\!ll:iil1 ~ >['-"l\!,1'1 ~ ~ 'l)>l '<i!l~n'! c,a,1<11'.<P cWI !!Pi '<i!l~WI 11"1 "'l_'-"liSll'1M cb101~ "5!1m 1 

cGc.~<tSH~ ~ ~~ ~~ ~ ~ ~m ~~?~~ISM~ c~1~ lefr11~ -e~ 
~ Qp{ll<f5Gil9fc.Gi ~ ~ I ~'6 ~ ~ ~~? 

~ r--------------------------~ 

~ 



) ~ '5:f'<:13~ "'f<ff ~~ n;(O~ ~ •r.= 

~ _, e.." ~--- , '~""- 10"'11'0 <R'f I 051~ ~-~~, ~~ ~ -~v~ 

~1~~![1 ~ '5f!C:<iilb.-rt ~, "'f<ff ~'i ~C<TS ~ Cf~ 9f~ \!)M 9f<fr-T"'1mfl I ~ 

ClJ1<f.f lfl1,f ~ ~ ~ C~'1\ ~~ 9fW ~~! I 
\!)ci4'!) ~'<! ~ 8\<i~\~GC<tl1~ lfl~ \5:f(l"JHf~ "<ij'i'f\5 ~ '<f<fSl M<Hl<\'@1 ITTCT1 '5ff'~ 
~ 9fi<I'! I 

:, www.physicsclassroom.com/class/sound/soundtoc.html 

:, health:howstuffworks .com/hearing.htm. 

:, www.Jaltarang.com for jaltarang 

:, www.tempro/com/articles/hearing.html 

:, www.cartage.org.1b/en/themes/sciences/physics/mainpage.htm. 

~Hlt-t1!<tll'f1 '8~ '51~f¾\!) C:~1 1,'{ ~l<i!\!)<P11 ~Cflrc~,~ 1.~ N:,\!)<(ij\!) '51-lJ \!l~l I ~ 

M"'ll~~1 '5jR,<jJf&<f5 ~ ~9l&l<!5dit1 <ltt<! ~ ~~ I '5t<I fu\!)<j\!) ~ ~ C<rf'iff.1 ~ ~~')fJ I 

~. °1_5M ~•t~l11 ~ '51~f¾~ ~ >\'&~\!)~ '5:f~{~\!){~ '5:ft~<l'\ST--l<tS I ')'f'{\£1(.Gj<{ ~ -!l"<fS 

~ ~ ~~ <l¾fcftl ~~ ~ ~ ~ lfl<TS ~m1 \G~ 41i'{iSic.GM -...1)<1'M•1\!) 

~ ~~ C:91Kr! ~ I >j\!)$);qs1c.t1 ~ ~91 lfl'Cfl c:<til•M<! \S~f~ ~ ~ I "1~ 

l~ <11R1\!) "<tStl.11<1!1 J.\010Sf--l<tS 15M ~ ~ 5i'{iSfc.G!1 ~ ~ ~1--1\!) 1,f~ ~ ~ 

* G'IT:5'1 G'IT:91 R,~1~ ~ C>i--!Pi<tSdi ~ 9f11 ~'<q 9f11 ™ f<t9fl'f ~ ~5'1 ~ I 


