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Gl &aer (Longitudinal Waves)
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S Fiwa 1y Sg, Fousn ST HoFoa EHEEréR
YrIEGL  Foewr s S auerer G, A gueror  Fiser g
dvear wpy$ g & p@h GrrsHe swi_&s5Ser AB Berih @ad
o fvay Qupdwss. @& soamsSsd A-@b B-d@ib
Qeordgieror LaGaig gismseliaT Haaay BEvELILL
Q- 0Quuii&ERenusujid gyrriiQarrib.

\Am\% .

Ui-b 7

A-138wi g  1ABgTrs@ey M erarp  Lereflud gusirer
S&on a0 540816 Caird.  @6f sardad A~ Ya_GG
T/A sres@pedear (T=giseller o@ie; Grri) M-g
YeLuib. Ya&wred, M-ar o Qiw; s i1b A-maf. T[4
Jar gptarer g TarQas, M-av o cirer gy&er m@BBuIed s 51
&1Ly L) Lwew S 1p1y & & Gued Brré@L QU sora)
wETE. G M, GTaT @b Ljarefladi Hyanl_k GIeToT .

QC@sCurer A-u9e9mi g IAB grrsSe O ereT @b
QsBauetar  @n H&&T TOSHEQET@TL I, O-ader
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Y@ioy &b A-gaf. T2 yers; 1967 SERUIBESGLD
goaure O0-afguarar  Giser, sHAGIA®E 5 b p
YmEmal pRFg sRABUIAmE g Gwe GrréE? mE®mL
SGenT S 5 @iirer Sl

A-139ms & 2AB grrg@e N erevm @il s 5 gyerar
Sigor A sarggalssiu’ . 9ar 4 T Corid & 805G 5 »udGals
SULIQRGT D Fl. Y&Cal, 9 Fer I Fiay sL_L1b A-paf §T
Aar gm@uerer &. @& gser BpUusEsn Gy Hora)
w&ih & N, 6T @I @) Gan S5 YL IGTT G

@6d Yoo A-;p YwLbs derari, T Gsrife
B- ayaror  Gigar osas@GalSstL@RnG. Y5Bal, 9 S6T
Y Bra; @l b A-ggai T der gmGujearer . 9 Fras G,
B-Sgyaror giser gar yFimerd Gpp@rrén yribIEGd
B&vus guerer gi.

ool &S Ber uwGaiy gGsersar AM, ON, B erair @ib
W wdralsd) HLoE JIGTOTRT. MFHT YWV G Q&ren&Fer
wdrenailt Guir gyerer @& adarGas 2dQusas L@ LD.

@rs K%, g&arsafier 2 araw (@)L LorDoSm &
&MBEGLo. Gugyd, W asdraiey gy Larafludey Flay oys S0
yerefuied MG Giseflar Cuagenss SHEGb. LI
yerefluiar & aidradar Fifa) wr Db Ui Lerefluiey oS mLb
Sisefar phsssem 55 S MAEGLb.

Gl Svuidr eremruL asianiliiy

Gp&admu aravfigsa st Gure, flemsliuisss
uerer @@ QB L an QI TLL.SST aifenllés QuiaT S,
dQerafer, Qs dwuied gisarasalar @QLOIQuuis® K%
ugapd QGsri g BawCu apuP@pg. HsCal, GpsEEvuied
Srigu g Guirdd gi&er sefler QL or D wEISST alen FiuL. &S
GSOSsT, K% ugendh Sasuies o Cris&GEr®Srer
QenL_d&@Lb.

H@®, s Quisssarerer Qv dverw aieanids
PG {pis e pujerer F. @b e, Hbvuder 11w LGS
&sefler Hdanw s QgeflaiTss srBib.

@i o 580 AB ereir @b Bensuisy OFe guid QrL.
Lo @S FsGarerGairs.  syduie,  giseorser AB



12 @ed—@i 9 BpELD

Samsuiey Plams Quass@e Qewau@dw. vl gieirer
PG S 215 P Awaas (pYy-S@b CrrsFew @6l p o
AB grsiwn Q& guib. aarL SgH0 A 15 @il &P guerer

UL.th 8

on H&5 s@IGSGEE QLU ussd Guwg  Hers)
s&it 5, A~-5GF5 Sl QUL HeTd] WAL LIS BETE G
SHL_Purs sOAer L.t g pi Jdvamal apy. S F, SLb
uah @1 uss QFdew QuEDeTvE. @5 Skewr S
A-gG@b, B-é@w Qerwiguerer  uGarp | HiSer e
Y& n) Hdvapwinjid, @ LQuwiTERemwu)d HYrrdiGanrib :

A-960m% 5 1AB GTrs$Be M ereir @b eirediud guerar
H&HT TBS HEIsTeTGauribe @a HODH A- Yo BG
T4 sr$Ppsdar M- yaLuw. YoSured, M-er
o Pin) &b A-pafi_ T[4 Jer smBuyerer .  yHsCGal,
M-qysrar  gsor @10 UsSD LweT s (P&, Jar
@il 1% 5 QU SerTe) BETH G M, erer @b Lereflenw
Y Fiorar G, A-udquerer  H&er @b QuuigTio guib,
M-gyarar  g&sim QUGB HaTa| QLT LSS BETEFIb,
@rewrg pGD @evL-CuL. gsarFer LOGa D Yera) aieL)
ussd w5 FOBEE Cuanr®w. M- gueTer Ji&er ans
a1 Db, A-u9 @yeirer gisor 985S Cais P @11 LESapLb,
@rarg. pGAaniud guster  FgiEser&enar @11 uds QaisLd
Qs Psr55 Gt FAGSSGLD. @ LiQuuirg@ud
s & g sonseflar pHESGen Fujb SardGLwrd.  Efleavs
@Quiss P gsafier pRESH @ QUwITsRAEG CriaiRss
Baub, QUUAWIERES T@IrSald o et Brh o0
Qarib. Yanswirew A-ul guerer giser sOEIIN @i ST,
o gar 1pRESD Ffur@ . M-QueEn oTy] @Il LESD .
BETE S BULISTR, YF QL1 udsd Qu Sera) pBESLD
QupdmsG. A-&3b, M-&@d Qant_ui guerer Gi&ar e eir
WPpPssLD QL1 L&D CEréR a@Lbd.
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A-969w5% g1 Y AB Gy S Sev O-ad gyeor Fiadr el ser &&Ld
A-g3 gyei_s g 9qr T[2 Curib 5,85 5 yawvi_wjb. O-al gyerer
@G JEeT QLIS LTSS PU-SF UILIEGSLD
&L Swairud gyerer g. 0-af guorer gisaflar @ LIQUwITES
FPur@G. Y@a, g5 wd Coréd LB@ss Casdem s
Qu p pioirer Gi. O-G@Gb M-d@Lb @evi LUl L. FI&6 SeT @Ievth
Grrs® @b Quuis gorerar. M-gyeror gisefer Qasstd
FAurgayn, 0- gyerer gsafiar Gaish awliussd 8Es g
Woror gl. M-5@w O-&@b @ Lol FFeTE6T QLD
Grré@ur ugligurss sy GuEEHN BFSHRE DAT.
M- gysirar gisafsr @Qu_1us s apBE% 0 8 55 Fib, O-af guerar
gsaflar wp@saw sfurssib Qos@G.  Qai-ui ayerer
gisarseflar wp®Eésd QP liudsid Cur@l g lngursd
G D5 G ST GILD.

A-u39@m5 g5 14AB HrsPe N erar gpns  yoirafud guarer
SI&%T ol ears&1d A-gg w5 9er 31/4+ Guyib 08 %
G ULD. Yan&uirev, N-a1 o @ia) s 1b A-39 af_ 2T Ger
Su@uimEGh. Hmswured N-quarer FiseT QL LNIESLD
Buers; @b Quuiiis g N, Grér @b 1areMsour et i
Saran Gl B 351 Gaisid Furgid. O-N-59 @Qen o’ .
Sisorgaflar  Quuis® s u980am5 5 HGehsa 18@ES
BTl e _BeT p Fl. O-3F ayaren H1sefeT aleIEE G b
@b gk N-guarer  gagafier Gaisd & yfurssilws@Ld.
Qe i gsarsef s aiwiuds Gasih  N-adms i
G ot G Grariu@u. O-N @Sl guerst  gisen Sefler
QU LQuurdRanw YrruymSTe GSeT Sef HT @IS SO 6T
YRs&D  0-% FPurssuh  N-»n  BG@EGLH  Qrsad
& T GRTGUIT LD,

B-o) @af oar G4 A-3p gL igdar T CurdHe yani_
farpgl.  Ymsure, B-uiayarar gsofiar o 8is) H&v A-a
oot HGaflar yPin BT @SFeTer F. QAT m
B-ud goror gisar s ddvadaier p QL& sk B&®mBeT I,
Qocuule.  gisaseladr QU OQUUIEE QL IIUGSLOTS
N-& sigujib B-6v gpfuingab Gen mi G QF®aut. QU u@S-
i gerar gisarsefisr Gais @ Lsswrs B-& @6 gD
N-® & ur&Esiib .9 & Qaaed gyib.

N-B-tigyenar Lw@asig gisersafiar @ LQuuiré@amu
BITUBEETS, FI&6TSeNeT LpRESL N-v (IGs FiLb, B-&v o 1f



14 pol—pi o Hapkid

wrad Smps b QFe@ih. @ OQUUTER @ iL&sw
Grréd @miuusre, (pBE&ED aeliuGsd Crrss @)msaE L.

A B-& Héng B wis 5 paiQanrm Fi%eMedws Fib 9 F6r @)L
QuuT s &&F Fwrs AB-&G5 QFnig s Hs Gar®&er, aewr
uss @ QuuirdRasrs Gue Crré@ud, @-Uuds @ L
Quuid@asrads &1p Cur&@ub aamgQairtd. QFBIGS Hi%
Gar@aafier wpy.mard GFid g @ aamsCar® aien s e
8 G et YN G Qsrmeer adramaiGured) @)@ L.
Qg QuL i duuiasr QUOGQuUurd® aidors) 6TeerLD. JOEY]
QG| BIEaTE ST 2 6HTemId NS Frili_mgl. DTS S
Sisensafler Qi ormp Houdeclms g e pfear @L QuuwiE
Aamwd BPSHh aieTULLI&SE QETaTEFS® WrL. @)5
AM, ON, B sra7 g@uid 90 auarairey sri. i’ Barar F-

@10 QUIIT F5) v aleiT Licosr L)d 6ir

@ OQuuiid®  adre) Ul SDAwEF e Serfler
- o@renio M, Qas&Ld, pHEELD 1P SO LIGHTLEITSE &T eI 6T LD,

ofs& (Amplitude)

Phevs Qs sH erer Fiser BH Bdvew Jyow F QL
oray Advudedmn g Quaio Sjars Qe gyd FTT$E0&E alFs
orawr m Quuii. w8 (1,8) MM, 9w g NN, aféamss
&M EGLb,

% Bemio (Wave length) A

2oL & & BT T STRI G @ JIFGT @i IYdwenal PIY-SEGLD
Grr Qe aaf & QFe ayid Qgriwadd ydbv Bard orev p
Quuwri. w_g@e (7, 8) AB srar @b @Fridva| @i K&V BerLd
GG, Qang ‘N erar s PSR GpLbd.

UL g8® A, B erai gl &8 ayerer Qs Hsairsesd @G
Bamsuie 557 QmSBar par. Iamar @Qrar®d @Cr St G
B o_crorar. i pPpRev_Guijeror STod v BorLom@Ld.
S Fral g, i FwusHad @Cr s sPlmiGw YOS
SBs5 @Qw gsarsersBen_Cuueter QsrdwGar Kk Berid
Gr@ru(®Lb.

S@ra Gprio (Period)

&l yerar  (PlaFuiusssS aerer) @ JiSer g
Ydenal py.5@b G5 S8 DG 98> Corb e gy Quwi (T).
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iz Crrs B I g I Bar Gan 5& SL-ESLb.

SPrGaien (Frequency) n

S50 96 s go F@udd asstv Qpop
SRR P0sITUDS HPiQuer GPEGL. [Qg HETs)
BrrsPar s%81H wBiure Qu pliu@wd n=1/T.

% urapn Casin (ped Goimid)

@i 201558 @ef MW a5 d@yuis Gsagid @7
ol h@ i ugad Gaustd erarp Quuii. @) ser &G Fer
S&Ta &S QUGS B HSGLD-

@60 uraygelar suwerur@sear (Equations of Sound Propagation)

@ad Ligajh seorl_&SBar s sar Flens Quésid Gup

Rair par. e pPeT QuUESSmGE Bipdar@id FwaTur®

asonred GHEaard. Lhes QuissS gieror giser t al@y

e Qi @ OQuuidfew y adarn  oBs 5%
QEreTLIr 6V, '
y = asin (wt - €) YGLb...(1)

‘@ QuEig giseledr alés, ‘w GErenr Gaidid, ¢ HLL

Qarmiar®.

. " . 2
s Grrib ‘T’ TR LISTR @= -,’rf—

YDEUT® Y = a sin(z:?- t- e)...(Z)

27 Qryuwer s Guopur@arer QG SisersEssRmLCu
wjerar Q@grdva) A H@)STe, SL.1 Gas T el Baon G BT Gk
L@ Hursad @GHssOrD. X QFrival gyerer Qw S FrEEES
BevL_Quujerer sL_L Caspur®

’ 27 .
€ Y@V, ¢ = - X HJGL

a sin (2"- t - %’lx)...(S)

]

etarGas, Y T 3

= @ sin 2«( fr ”}—)---(4),

A
. 2w x
.=asm—;r-(t A T)

5 x L
.—asm21rn(t- ﬂ—) Sg=n



1é ged—ai o Hapsih

u%mmmab, y = a sin 2 n(t - 25«).-‘(5)
2 BiQosair, C—ped Gaisid,

294085 Gusifo HCs 9 i Qe 6oT EWIL -G T B S
Barguid Lgab @68 9y &onierr FLoawLIr®

y = a sin (ot + €) aTard GHAESILGLD.

apsir Gar ;1 stvsafler wE@hunie) (Analytical treatment of

Progressive Waves)

ol LTeb 2L &5 8 aysirar FEseTEGT 2 ESLILL B
Aowrer LarafQuiraapn eoownorss Qarar® i S@GL
Quir 1. Hev1S@a 2)19. & 5150 S T (H Curatiu®@a oy,
gaiQarp  HS@L - QLB QLUQUuUTERenn  JoLbBS
A5 GrrsHHoEL InGs, BSF HST I e
LG D F. UGS, Sl DB adF s &er FIOOTE (G HEGLD.
@R &S IUL_TLD @D S@SsOLLTO@ID LT HWE@FESG
apetr Gar SOV Eer eraT M QUi ;

apedr Gom g D1 %0 % Hil 63T 116001 L) 5 6V

(o) pHTCRT Y HIEGT LITRD 8l &S H 6T BIFGIT FH6iT
s@AGCIL el s antowsioT &S @sranr® pesr @it L96T gpILh
gawg Gueab Supid FpSGLD. @68 Lpeh BmgsGF
QEBIGISTSS  HIS SaT G GFI, aip T GLHE
sdvaer aaTlL®E. @6 Lk GosuiCalu s s
S19 55T HIaer GsL L dvser eTarILGLD.

(o) Bisersar @l Quibs s @uBIGReT peT i F6rf GT
@ LQuird flenwi & @GOEGD y=a sin (wl ~¢) GIer LD FLOGT
urige t-dar  w@oy  sduideig T $&% g (BLb

. Ouirep s y-or PLimLE &rer@umLd.

() t =0, @iCursm y = asin(0-¢)
= a sin € YGLb.

Gy t = T2, @0Curg y = asin(x~¢)
= a sin ¢ ,@1,@1.5.

(i) t = T H@uluryy
y = « sin (Qa=¢)
=~ a sin € Y&HLo.



& Quasih 1?

ar@al, @i 28i» CsrsHe y-ar @) -a sin e-ufolms i
+asin e-dg wrp@FTpgG. QIOwE G  HmFer  Fllens
- QuEss e QuEIGRET DG GTATLI G LJeIL®BLD.

(®) o sgHeT HIGeTST FAT adralew (sine curve)

T
o x-ar wHlwLUE FHu0EE G A-EGE FLBHALITI S

QOGS paT. Y = a sin 2w (t-—~ ':—) T 60T @DILD FLOGIT ! ITL

; . s 2 . . :
y-&r w@ly a sin 7[,7-{ t~u969% F — a sin 217:7 -5 Ll

QFT DGl YDOFUTE, FSTEN DFH éTn) Yol
@b Qu R PaT. 1Pt Bar W) & G FBVEN G g FaT Forf G
el pE@SaTrEad (crest), H&BSoTTSaDd (trough)
Gsrppwafd@d. GrL L _dvseflla) g sergaflar gl @sama
sm&Earrsah  (condensation), garig@aearrsann (i
&an puiL-rarefaction) Ggrp pioaf &@ib. '

NLYUEL AT

A5

UL.tp 8
(%) omiL&p gsasnefier Gusio: @i Lsad ol &

e gisearsefen Gas v = —Z—Jt’%@u’).

= a 5i t__ X
y as1n2w(T A)

d

QLuQuuis® aibmQ@srilg.er &fa —‘-%( = Slope)

d
E‘:{ = -2~: acos 2w (—fr- -—}) -(2)



18 @od—gi HPpELd
(1) QG uGEs
dy|dt A

dyidx ~ T

Sigofian Gausw . )
NS o nGBargar ey s ( "

= C (@ Gassib)... (3)

ymaurd gaefesr Caish = ped GarEd X m&vr@mn.’.q.ich
&finy. ‘ .

(2) smiLssPeT apBHsD

Sisafiar pOE&ELD a = v

; ¢
y = asm27r(-;r— =

|
>
N

Ldy 2 4 X
..dt——Tacos%r(T A)’

2 2
th = - (2,: ) a sin 27 (w,tr - »—’;—-),..(4)

.
@ LQuuie® aldr@sTL T abre = y
o 4 o3 o _ X
y = asin (T 5

dy _ _2m : t_x
vdx——--aacos}n'(,r ,\)

3;3:: = (2: )".a sin 2 (% - .__) e(5)

(4):ag (5)-Yo» uGES
dyldt*  _ A*
dzy/dx2 B

 gisaflar Wp@ESL o, B e

B STal pt QJ&TTQEITL;U]_W W&F@I A X n ¢

@ GaisGFer @Quog..

Hasurd, Hsefear POSS X = el CaissPer GusLoy. X

wdr@ari gt adra.

e

i
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(om) perGear i BZvamsir UNaD smL BHReT My PP
@l sLGgnb osw s59p% BUOWGwgih  (elasticity)
HigPud (density) o am®. y5Ca, @ HIaer
@pair Gaor p1bBuir g 2L SGFT 3OO, HIY g DO PWTFED
Qués g pporsah QmEGn. A% g Hpew QU Advaw
YL ujbQurep g, Qués HHP®D s Pursan, QuEs
YOHPD QuEs Alvedw el ujbOurpF B g H o
& fuir&ajib or pib.  1plp Do (total energy) A g H pev
QuwsSpBsr Quss g mpd QuLsSHBST Fioth 2@ Lb.

@ Ll e s5He | Fgr QF. 8. Ly, Sx
Q. 8. Bargpapeirar i 2w @ed UTad DavFuie
TB S $EQETorBairib. seri s Curggelar y_idP p e,
Qaiaymaruier oy mBDus QurmelsT Mavp m = pox B LD,
Qey@lrio B8R Fsrselst  Quids g H o

= i m (Fsor Cassib)*

Hgras gl K. E. = ¥ pdx (—Zf—)-
@6 y = a sin (of - €)
%-awcos(mtue)

YDEITD QuES DDV =} pSx a’w’® cos? (wt - €) cos? (wt - ¢)
QU@L Advew yen.ujbQure g, o sral g cos (wt - €)- @) er
vy 1 s ZEuluryg, Qs fdpaud Gupw
Yaraait QL pih Y Swre, Quas g mwedsr Qo = }
pa’ ® 8x. arar Gal, @@ Sar Qrarig Bl M6 oy mRus gy H e
= }rd’ o’. QIDG wrLESPeT YHpH YIS ererp
@uuwr.

Brih 670G HISQETTL o MITUIGT EoTLD A @YD, 28TL_ & G
Bov pi 90w oS Pe gL BN YHpH= } pa® w°A. el Hv
sopLGar gD @B p@ 6T pi 7B S 51EQE eI, JOLY:;
YHpd A Qgrdvs QFva a@sHs0sraresh Gsrd ‘T
. Y@ HHSUTE, | YNNG GEG Qailyear ayfGu g

af@yiguie @B YHYO = % p a® w* AT -
=%pa’wAn
= *pa2 m2C%@Lb.
Qg om s5Par g pwBavri b (Energy Current) erewt)
u®w. @ F08a gelufsr G Pdar@Ld (Intensity of Sound).



<0 pad—gpi I BPELD

w = 2rn yar sre), HHpGar Lt In n’pd® ¢ 2 G1Lb.
qarGas, gaduicr Qs owi_&5Fsr Gsda), @of Garsb
@Qapdar Gui aADsdFPD @BLILIG ST VeTLOE, AFFReir ;
@y g GrialdssP @i, 2 BiQaiairanficar QELY-5G
Brir D355 Qb 2.aTaT Fie

Plovwren soaar (Stationary Waves)

s1o JFaih #1o HBin) Grgapd Garaw® or S $ Bewsuiey
ugah @ warGar ol gtvsafiar GFidameamil g rrIGasrid.
QST GLOTUIN PG aparudadpis g O e Qb A5G et B
er @i porudev 97 Gueddsiu @ 6T Gar Bmibtd  a@ipLd.
9 FE)E YT EaT @pruie @Gr Gaiss B of @i G Panssafe)
Qee gb @@ a1 Gar pl Sy vaer Reol_sRaer pa . 2B FBLired
Ber@SiLMer Qo GPmraers@ (Bridges) @anr_ L
Godeow BL@LAUT S & NESIET 2_GRTL_ TR DT, (Qamal
sduiar a1y fCw OFern G@mysaiier Gur8l 9y Fucds
Reir par. QT D GerebL Mg Fw CassFe TS
Bansuie GFa gid #Gg wr@furer @ aparr Gasr 8 Hair
Rew SR PRT.  [GIRITH Qu i aparGar pi v Lb,
I @ualEsii i H&uD @dTCmQLrarm  QuUIrds5
BT Dt BT 5 2w &S H Gwirer  ydSFaer
o GTLTRET DAT. 29L& 5B Qv TOINSGer WL HLD
LI apast BT b BT eLOGWILY QupPoliugred, Q)5S
T o Qoowrest  IET 6T 6T D D60 Lo % FLILIBBGT DT o
24T & 6T @oruled 2 GRTL-TET Bé  odvser Qe Gvulesr
BT ELOGWLILLD, GrrayBLL_fev o eur_mer D% ENEaT (G i
souder SETawawit]Ld G D D66 .

Qb D& s &0 Sr e (B SL_e0 6T DD S F T GTGUT LD,
Q&Falu e I @3 @uF e 9 @riQairdons  sar®Lig G
Btowtnerw wri® rr@e LwsTu® S S .

o @i Pavguid Lgajb @Gy wr@fwuren @ aparGer g
880 arf) GBT FuaTUr . @&rp GFid g Havwduier &wer
urian_L1 Qu peortb. .

@ @peT Gar p Y Y] y1 = dsin (wt - €) TS
Qdrer._ra,

ﬁj‘@um@d’&:_)uﬁp e Yy, = asin (wt-e€) orer
v Qarerer GalaurBLb.
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Aowdouder Fswearur® y = yi+y.
gralg y = asin(wt-¢) -+ asin
(wt - €)

y = 2acos e sin wt Y@GLb.

@ B0+ g1 Aoridonjih Plle r @Quids san & Qi S erarL]
Leliu@®i. @F FoarLri ey H B ow&ondest LT £ &
&1 GOOT GO LD
Powirer 9 2vasallehr LIS LideiT

(@) swersefsr ofda: Hbondvidar affs 2a cos ¢
@i, @8 Qsr.&&S5 FIgL ABOWTRW € S BISUISTET Fie
@5 H5N5SGS HFor wrYPUBLD. BEDFUIT R, 29TL &b B 6T
gisorsafar alE&Ear T YILIG N pa. Nav  Gigair Serfler
dés & furs Qus@m. @ pRa. Guuysrer Qgréve|
A2 @, @S HiSeTSeT yansaBsuiody. Qaiaemswurd
Sisair safledmn S Al4, 3144, 5/4A D FTs safle) o.6TaT FIKeT
sofiar olé&ser 2a @b, @ovarBu e GO _uer
QUT (& LD.

 (a) Bwwdniier sweTur® y = 2acos € Sin wl YLD,
@B Bhans QuEsSm S5 GGG & TYEBD Sin wl YBLb.
Q¢ GEESSID QST E&E SLI_LoTQT € @b Qui pPavdv
W Sere, FEerEer eTward @Gr SLL_GBN @QSSGLd-
aarQal, HISGTEGT GTEOMTLD RIS LY QU OQuusi s &
werLis gl 5EA @58 H& LBepid.

(@) Qo ussipd Qupsei Jgdsiin’ sl & 35T 6 D
181 19.@pev, LITH R £igndapev (Persistence of Vision) @sri-

A

, .

A A

. . TR
urtr 10

grer aidrajsass (Loops), gi@T@se5b (Ventral Segments)
qw;_)u@u'),
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N ararp @Dssuu@aren @ Fisef gueTan  GISaiT ST
g 1@ guevde. @Qaiad_msEs$EGS sgmidsar  (Nodes)
oG @ LIGuuiEQuidar @b eréir o Q. A Gr e
G PéstiuQerer  GIEaTEoT QU JeTa) SIg-SE6T DET .
QaipfpE aPis 5SS (Antinodes) How g QUG
@ IQLinIT &S| GiTeT @L_Bigar erer g Quui. PSS %
B/G@GLD, APGT (@I samlajEGh QoL Gu Q6 &I &) S 6T
L mBuerarar. @5 Dsrdva @i % Borg B DHGF F
107 (@ LD- 905505 Joror @)yevm® &GS 6T YNV FI D&
s gerer @raw® T SiE sapsaer  @ap pBen G
wjeirer Qardvs| e 9% Bor 58 D&F (A[2) FLOLOTGLDs R
sa@i»dGD oG OS5 Herar o @i &apiasGiaCGu
wjairer Qgrdwn) Sred Sy BerLorGLd (A/4).

(¥) SYbGL HSaTE6N ura pP PG HBia; G
swib. QB JSTSSS @ev_Li L. @Friva) @i S Ber
Wr@®, I JS6TEGT wrajh F Gassapid, FL ap(HE&PLD
QararL eawridepS@L.

(2) P % urepd smisp@er pppeo ;B
Lgad 2rl-SSH0 @G FHI Qs. 8. 5pEG Qai B, 5%
Q&. 18. Rarapth Gsrawr. gi o GhTew el Lygad SenFuded
B S HEGsTarGaurd.  @as yGETGRL_BBL  FIEaT Sar @
@Qués HHO® = §m X (g &or Gaugib)*

dy\ *
2 6xp (at)

Sowdvuder Fwerur® y = 2acos € sin of; QS

il

ST G QUES BDH D

il

w : .
y=2a cos—f $in wt &7 6T QI

‘ ; . dy €Oos wX
GTUHFOTLDs HEELITD o = 2 a0 — = cOs wt.
. . . X
oran Gal, Qués Yoo =k (2 a w cos ‘% cos wt )‘*’ P 8x
=} p 6x 4 a*w?® cos® ‘—’;} cos’wt

cos wt = 1 4@, @55 FHPR QUBL JerTaas G giLd.
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9 FCGa Qurgs g mpor@L (total energy). arerGas, Guorg

Y poe = 2 p § x a*w® cos’ “—’c} o_(worufeir Barih i & Bor &
A2

2 wx

8 p&s swwrad, Qurgs HoHoe = ) 2p 8 x a’w?® cos 3
‘ = p @°w’ A YGLb.

a1 Qe p v, Mlvwdn Qaipder @i K Bers DD
srer gHp% @LipGairwr@s, Bdwdvuiar gH o aper
Garp HEqvuier g ppivl Gured Q@ wimsrg. @@r
& ppivujanL_wi o Sir g BanFuisy LTahd Qb wpeTGar p VS
arred AN % YrCs QISHGE STTETLTGL. Q) SEHa
d&vuwidvuier g HpBari b & Hwr@Lb.

% Gausid, M Sard g Hwapher Qpriiy

Shens QuEssH aeirer @ FSoT @B LoD Filg LILISDES
a@ﬁg]&@&nm@m Gorgms T Grar,mlm, JOLF ] Gma,g,@sv-
@68 9,0 e QF @b @ Frévmar A eTelr pitd & BIGUTLD.

T ereru G Hdva) Crrsamss SPuusTed, ||T 8iay
amserd GHsEw (1). FQaraid, pn ey uid o puBL
Qurss o @iajsar 1|T HGLb.

Sygrasg n = 1/T.
SisaNaT @@ Hylie @ ynpd Qe gid QFrdva; K
Bor g 54 SPEG. ereawGay,
% Causd V = A[T
NFral g,V = an
I FUITGV,

%0 Camin (V) = v Bemd (1) X MBFGarswr (n).
a5 EY AT 56T

(1) 512 a,@w@mmr@lmt_u @i Qevs&saa 0005
BoLi désoru Iyow - aiy@pg. it Gaisw
@y @ 350 B Y@V, YOHPBrL L SnSE SewTE
20s.
srpfer HLitSS = 000129 B, Dyrid|edi_r_it

S DY PUL-Lb = §pa’wc
w = 2mn



24 gl—ai P&
o YOO @LL.th = % pa’ (27n)’ ¢

= 2n%n’pa’c

= 2 7?2 (512)% (0+00129) (0+005)* x 350

= 5841
o ppe gl = 58.41 gmev/aleyy .

2. LoTRS J]@IT@@JW@@@ & @it 16 FIQFn GUOT L9 (5 @ LD
@@ Quirger M oo @ith et _&&@ev 0016 BLL_i Baraperar
qvsdrujib, N erer @i oot &G8a 028 B Barapeirer
90 Emuid 9 @B gl. M- ydvuier Gassd 80 B i|
@iy -y, N-6v 9 F6r Gausid ereirer ?

V = n ) TG @D FLOGTLITI 19.6G5T LG,
M Greir @b vori_sgFev 80 = n X 0°16...(1)
N erer @b oort_& 5860 Gassid x & Q&S BLD.
rar@as, x = n X 028...(2)

0-28
0'16
_ 80 x 28

16
= 140

N-& ot Gausio = 140 1801 ¥ /@ y..

)-8 (1) a1@éa, -5 =

al ) d: % oir
1. @fans QuESLD eTaTpev eTaTaT QaleTLIen & alard@s.
2. G HSla@T YridLis &L LD GTETUPG GTGTET ?
HIIOUEG &L 1D Fid, 7|2, =72 0 aror @i S BaLd FISeh T
srev-@L LQuUuUITFR aiamrlarL_enL. aiamy .

3. Qs q&ar, Gpssivaer, wparGer p a/ctvmrr, izt o)
wEvEer @alben v alerdEa|Lb.

4. perQer p HIGer, BIWENSET Gas HMDSTET FLOGT
UrLenl. TP GIE. IbE HSeNGT LIGHTLEHTS ETenraLb.

5. @6 waGary ydvuier alés = 012 Bl i, @i
Qaiair 12 Gapitev, s Morid = 072 BLii. sydvuler
FLOGTLINL_ G5 &iT 6 %, ;

6. 2MueLraT QuUESSS QUorer HISeMaT 3D D, 3 F6T

atéQar @awy s Crial@ss8 ain, v CsrsIear Qa
wig&@ a @i IR558 b QBER G ars STeRTIESa|L.



3. lems Huidhmuineilear GBrTa@Lny
(Compoéitiou of Simple Harmonic Motions)

(@) @G Bemsuiev Naagin 510 BTG new gpni_us Gm Fhens
@usstsaflar Gsrg iy '
Fw 9 FiQaimr am._w @edavus Ty @) @ed
apavmseflanear mi orapLh @ad ydwsar GridGarly.d Qe mpay,
Ao QL msehed @Gy s LGP Hmiy padFQs Mo Qs Sen S
yid, R QL_mselsr or Fids L GHD gy @elFQeBa @ p
wéen Sujb o PGS Fib; wHp @ Kiselle @ent i’ geld
Qsdmards OFr@R&EG. aig @® GHNI L @58 aib,
TLIQUITep Fib @adsdFMa) T BBESGLD. o Gal, ped apevE
Soflar 9 FiQeser&ar FOWrE QHSGLI@W, Ha QL. wEefle
Qu@w gy Neo @ Bisafler Ypw geluyd GOFris gl
CSL L, @Q)an S11 LIGLILITUI S| (LPED PUIT GYLD, @IGH TLIL LD LPED D
wir @b aler G&erid.

aUaruUL wop aderdsid

Qn Ffaws Quésnsaiar @srew QLUQUUIFS @
Car@ator 0:8mGar® 1, adaGsr® 2 apavd &BLIIPCaririh.
04 arahr @i ST s Slavs QuésSsBer @ty
Quuwiéd AB &b, Qrawr. ral g EMans QudssSar @ 1)
Quuié® AC gy&ab QuEGL. Yoswurew, GapPar Osre

L 4

7 PeoQuuisd
- [+

7/

U 11

vwer @uOQuuié@auws AB+AC=AD erars &SI evrib,
OF warguh wplma Srosld ypsd EMos Quissar



26 @ed—ai 8 M1pSLD

@_1Guwié @ EF gaab, @ramral g Efms QusbssPer
QLURUUiER @i Bavsuier EG B b QBE@. Qo1 p
a7 Qgrguuet @ LQuuis® EG-EF @b, @) &6 o FLienu
EG @msuie EH arand @ALCUrd. @aiQar® stad s nEL
D, HQuier w Ljeral &8s &Sar® Supmp @6 aamr@sr
Lre @Amrés, Qasr@Lweier srew @LLAuwiid adnGar®
Ami_d@b (R). @5 sris Glos Fwsamsaiar @i
Do rdrGu QFTRTL @@ T @’ rar@. @ @-L
QuuisRsaier L D0sTeds QFrGLULLTE & D556
QU pelis Qs Aavaryb, @ QL-LiQuuwid {sef Y
nrsh Qar@guwudné GPsgre Apw s QFdmarb
Qsrpé@. @Qarurmss sio K810 v T gL Qo Filles
Quéstisaiiar @grguudT aidw i He @r-mseafied QLo
gamuyh P [@QL-misafe Do gddewub QSTL.iGGH
GTAPLILYLD.

. Qw 2hews Qussiisalar o Fidacrser Qi G ey
L@wrEy, @srgLusr aldbrGal Cum@w. IHsral s OIS
uwar gauiar @Fmds) Sgrs @awrosd @R, BT LDIE GiILD
QBE@ L. 9 Fral G @dFQsda) 2P 5305 HIL QusLy AIVES
o with & & pio B5 & @) pEGL. QS 8% 1pF P &G adLbLoev E6T
(Beats) orar o Quuii. (@) ST alord & Gow 55 Srer@UTLd.

() 9Cv Pmauiod Haqgid PTG aen ser A Car o Geirer
ims Gubsnsaiier Gpr@iy-aibwe s e

@G Bawsuldd dspd Q)5 PRy Quasiisenar oSt
Qaarssr 85 GapuBwred, sjapPHer Q S GLILIE)E
a¥%mujLb el STE ArewTwlILg. 2 Wik FID, &TLHESID LOT D
u@w. aarGal, @edsdsdal BS80S G QU BEVES
o wit g, IpE S AEGE Gmput. @)E AspsRESG
afibawaar (Beats) ararp Quui. @ads@sda) e QU@L
AéE awit s IspSOES Opw VWESE SIS @G
adibiodng & &G LD-

@a @iLbLoe ) % D& & ULt LIGT GpIiT o1 ol ruL.b @gaflairs
dard@. @Gr Smsld HEL o BiQuewraar G55
Gapur@aiw @G Phame Quésngar QeudLBL @G
Slasafledr Frew @UUQuuiE® Qgrisg GEriL e (4, B)
Al UL S8 ST LU BT amer. Qar@LwaT QSTiumnmD
GarLr® (C) srioul@earer g. @@ plarsef guib Qs
Sqaenhd @Gr SS90 QLU STV, TS &S GET D
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Qurer pu aUuUB S S 3 srEGuwe gal GULD rﬁch):sk@ T
2l 5& G DEGD. Qe 1i® Qp ItvFerid TP &1l 58

QwLiugTe, el @eren POurar p 9058 el R pio DS
@nugamss GHAEG. Q@G @dhFQshs G kS
sramitb. @@ a@yuid) @ HuBL afbwaEeflaT o avlidams,
Qw s BfMevs Quésnseficr oLiQaer &sQurss
Bp&F Fwib eraT gy Bep & Sarih.
@Cr Smsuiov Asyw HFiQaiar @5 Capur®

2 aror @@ EMevs QuidbsmISHTIy LD :

¥, = asin (m+n) t..(1) erer pib,

Yo = bsin (m-n) t...(2) erer guibd
GHALCurib. a-ujib, b-wjib Fllens QuissniseNadr alF&FrZid.
psv @l QuEssFer Hdvay Grrd = 2nlm 4+ n,
I Sras & P Eflens QuEssPer 9 8iQaiahr = m -+ nf2w;
S8 3Cure  @Qrarras g Fflons QuidssPar o DiQaichr =
m-n/2m  HGLD.

Gosured Qa IHFiQaarseiar Gargpur®
_mitn_m-n

2 2m

- 28
3 e

@w 2Plows Quésnsasd @Cr Somsuis) Msypalgre,
S, DA QBTGULIEST y = Y, + ¥, YSLb.
2 Sral glyy = a sin (m+n)t4b sin (m-n)t

= (a+b) sin mt cos nt4-(a - b) cos mt sin nt...(3)

@@ Ehas QUESHESHTLL TS S @ TS5 ST Hen_E@Lb
QSsr@LUGEHT QUESLD EReFursSSTer BmEGLD, ST,



28 @ed—ai 9 apsih

Qarguuer Quéss B ddiams A T pib, 9%va) Crrsms
2rlm era@r b TRS FHEQETHTL_ T, QFrGLWET y = A sin
(mt+®) 6767 GTAPSVTLD. D GTGTLI FI SLL_LOTELDs
yaswre QFr@GuwaT y=A sin mt cos ¢4 cos mt sin ¢...(4)
FomUT®ST 3-@ub, 4-gub @FF o WL EHTE  FLOGT
LB SHeer, Acos P = acos nt-+b cos nt..(5) '
Asin® = asin nt-b sin nt...(6) YSL0.

@Qapher @wyguiar HilBs05Tms

 A? = a®-b*+2 ab (cos’nt - sin’nt) GLb.

s A2 = a*4+-b*+2 ab cos 2nt...(T) YGLb.

() yrousle, ysraigt=0 Ys QESGLOLTYH
A* = a®4-b*+2ab
ymsur® A = at+b y@. Ysrag CQsrGuuedr oiss,
apviisefiar aldaselar i QS0sTensS5GF Fwb. @6
P& GaL GLb.

o . . 2 R
(ii) 3, Gorb &f6g, Is1agt= - o5 QDoéG
Qurypg 4* = a*+b*+2 ab

o A= (a-b) yHib. gysral g QHrGHULIGT 3FH APV
safier ddFssafiar ald Pur 558 p&F Fob HGb. @b 058
@en vk 3 IBLD.

e, 4w . . 4 ‘ o

(iii) T Brrid 106 31, Y Fral Gt = o %S @BEGLD
Qurep g A® = a’+b>+2 ab

o A= at+b y@w. Lo @l 9 BsW CELGLD.

@88ws H Osreuues alés GAUAL L CrrsPpRST®
oo (a-+ by erar @ud wPledmE g (a-b) ererp WHL
19 9@ wr PEQET Ty BSDET D I 616N U S @B D FI. Q5D
& pu @aldsQs Aoy wrPEQETETY BEGL. 9 Gia) Cryid
g_g- YGh. YoSUTD I PiQaIehr S, I STasF afEgL
Qury e BsL @b aIbLoeEef6T 6T 6w ewf% e %

2n

P f@L...I1,
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@Lg.eql apigey 11 @evar @rawrani_ujib @S B0 uriSELd
Gurr@g; o0 ey uisd GaL g albwadsafler o 6mmenisan s
Friig @lans @ua’&w&aﬂm 3 BiQaiair s@pSGarar & gSwr

&5 8 pGF Fwib ereirrs gl @ gefla).
Gugyh Fwarur® 6-53, FWEATUTE 5-HO AIGHS

Asing _ (a-b) sin nt
Acos® ~ (a+b) cos nt

& SRl F tan ¢ = +Z tan nt .9 GLb.

@@dms g b-udar WGy t-wiar WIS FTTE T H
ATy g AdammGHaT g, Ymswurew, D-udd wlemu kt
erar g @I worh. Q& yribus g HGu @sre
vwefler o @rQaiamdwruyd  wrHpPEHRIg @b SuTeT
B&vmw s & MG LD,

arar Gas, QEr@LIer y

1l

A sin (mt -+ kt) B,

grai g y = Asin (m + k)t G-
B ser o PiQarewr LI "Lz—%k G, Qg b 9P
n; ; m+ - OsmpaS
LG oT i+

ahiboéd Hapiferwd S SOUGH HHv

alibowser GEraT PaIdSL UNT  STEYL  asemSuie
Baps 8 ari_ord. @Gy ol SoTRT @) YT HET (& LPTUISSHT
Yo, @ WSS Capurl BF sLmyu 0 SFEGETaTar
GaatrPid. YisdT GPrUISEHT QBHSSLOTSaD, 3@ DB
airiiser sLfar QaribenuLs uri $ S wsGLr pitb el g Gy @G
sSropUGUuIrd Qn Groadrun Qués Gaser®Lb.
@G GHTsT AruGR® e FTHE STESSM S mald Fi, RO
@y)rru.%ﬂ@rsgt eraptd geduiar oy Gi@aranr Lﬂ,m@@mﬁw@mg/
cr@w gaduier 9 BiQasabreanialdms g &0 5 w/rcgyut_.:q.@&@w
Ly & QEdISred allblodEa GrapLd. SIMRW g ufoirer Gl LS
,@mfr @a alibioe & Grerﬁ,arraa Qs &erth. FLT a.:wrrsg; .
STPRIGH SULD  HTGRTGTLD. P eleh  @nujenaF  FL.i
afQur@errall  LLFTLOSH®®  BapER Qgelarss
Q@ srar piLb. ~



40 pb—art o Aapsib
Ap1oe0 s ol @1 LIWIEHT & 61T

@w #risdn @sPaman Qriw DS LIS UGS SL
L@R pai. "B 9 8iQuear Osits @i Qess -

Emalenill JoTITESE QQWQW
Qatigbap Dmssaid Paags Go Fhms
Huwhspindndh BT @ dHHe0

10 BTG gpienLw Fiema @Blurdns i

Qerigs S5 Dosls Asqphd Fo 9 STGa o gL
@n s Quisisdr @lr swusFD @05 SiFari g
QrudLBSF@®, 9 s@® sl Quesd Sa BT HL L
Gapur®srl) QurGsSmsGh. aldruyd Quésd @Qurg
airs Bor alorsanh (elliptical), Ao Fwwnserfew Nl
wraah (circular), o Fowumsaiia @i $@SrL g war SaLb
(rectilinear) @& L.

o Efams Quis X Néss Daraud g, 1o HQ@P6IT
Y 9iss SDevslgud d&pasris SGHCurd.  Sjalpamp
apan Bus 1967 ST FLoaTLTBETT G BLEL 6D :
' x = asin wt...(1)

y = bsin (ot + 8)...(2)

a, b eréruar @@ Quisntisaliar alFssarT@GL. w/2m GTeETL Sl

gapdar  HBiGaer; 0 aaTug Q6 QUESEHSEESS
Ben L Quuyarer &L Gaspir®.

Qu paair_. FLGETUTREHT X[a = sin wt GTaT YL,
p/b = sin (wt-+0) eresr pith
GTipFTLD. Y &LTH y/b = sin wt cos f+-cos wt sin f

x Noox?
= —~cos § |
- + ~5 sinf

2
& Sro) G Jl;_ - ﬁncos § = (l - %)& sin 0 Y@Lo. -

@@ uEshiFdTL LD @Q)BLOY LTS

(‘g - Z cos ) = (1=~ %;-) sin® 0 g @Lb.
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2
rﬁ’rﬁuw bg + cos® @ """27:1:‘, cos @ = sin®f = :——ﬁ sin%0

2 vl
%maurrm'};-l« E - -2-? cos f = sin’d Yyid...(3).

() @@ Quistsess@amr.Cu gLy B Cagur®
@) DaBQuseir pav,
Igraig 0 =0 gyay®, sin0 = 0,cos 0 = 1 @b,

2
26 BUIT GV b,+x 235}-' = 0 Y@L,
Sgral g (y/b-xla)* = O .. y/b - x/a =0
Tony = (ba)x

Q& an CridGariger Fwarur®. amr@sriiiger sha)
bja. erarQas, Qar@uuwer Quéad CrisGSri igwdELr@Lb.
B WPI® Srev WL LGS gIb, ApeT M) Gl ST QlL_ S F gud
WELPLD.

(i) gty dd% Cargpur® § = 7|2 yeyev, cos 7/2 = O

2 2

sin7/2 = 1. Y&Cas, F6TLT® 36T w,@uq% +y, = 1 gY@GLbe
@& fear wli_gmgs GHSGL. @SH YEFRSOT 1IGSFT
YEFHFGEL-GT @)%WTE B (5SS LD

(i) grgly 9% G gur® 0= 7|2 H& @)L gL et
IRQTLO® @ P& ‘@ud-ﬁfﬁ/a:mﬂ@'z‘rr @9#&&@5@ FLOLOT S

Qi s, 9 gTasg a = berd e, 8 + =1

L x4yt = at Qo el gasgiu ymsﬁurn.rmmaumi},
Osrguud Quisd yfssafar  GQETL&sU  erefamu
LOWLOTSDLD, BT 5P WP a HEaD QSTETH HeLoiL(Lh
@ILL.LDT LD,

(iv) gigliy ddv Caugur® § = = erarGuirib. cosm = =1,
sin # = O. srarGay, FLoarur® 3-67 w,@ul_/ pe + bg-}— %ﬁy 0 .

YGLD cg,ma:‘a;rmb(;»*—%w) = 0. rarGas, y = — bja x g 3ib.
@& Curs@sr_yussgemn s GPSGL. Ffay o fid Dens



82 god—qi sy dapsid

Uil pEGLd. @QuIEED @Quanri el H Sre @l GS gub wrew
ST G ST AILL GG eyLd HELpLb.

(v) wp@peers s GasgprBEessE@L, @ Sr@Uwer
Quidsd Bar @i’ L 1ord JYaioujd, Y FET YFFEGT LIGEST
N Fenfellar mi Friit SwE@GLd (b 13).
6= o Y 3T "h 3T n

AL M LN
CARVANYRS

ut.th 13

QebissHs Pmssafie smFary.soasraryrsew @G
Baraparar @b sl® 2 FSBarr® @)@ @oevedns Sevr RS S
Benl_tp o7& R%wr S, Cpsari. QFr@GLILGT Quiss
@ s%r asemyuerh.  Qaairear® FETGEBILLD GG (P S
@) &mr &b yerafuar enwude BT SS R LGS Q%S S
20 STRGS PTG n85 AL Lr®, Gy By Gaspur®
&e S0 Hu, sr9)s5SH60 CaaIGalp a1 ILIL_BISGT Q6T
LD, 2rF&sdr QaaBGar gy Crrhsens L afl BE &L L.
Gay piLiiri el LOT D DGV LD«

amr@srd® apmp (Graphical Method)

(o) QFnBSHIS Faovsia dasww Qw Elms Qubsn
safldr  Qar@lm  UmIUCL apwd Srawu g e
Py G amsuld QBsG. &w FiQaimr 2 e w
Qo 8ims Qudsnsalier Qgr@lent a@lan UL LbapaL
Srelr@uimed, &

Qe Quistseshd O erergud Lerafuiars g o ppl
u ' @w. X yixg Fasule daepd Hyysdars Carpp
alg@d an_i b (Generating Circle) a gyoeparar @i i.ib 1=
@& GHASSILL L Q. Yy HF&S FavFuie HEd FgL
&g Carppals@ e b yrapsrer anliib 2-@pev
GASEIULLBLd. g6 @i’ uflGuie P erar @b gi&@sLb,
@uedrad el uf@uis Q srarguh  gsesd @Gy
Csrawrg GFans CaussFe QL @hHIurasd QFaL. PLd,
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Sl Q\Méam’waﬁsir G,ﬁrr@lflq 38

w55 gisener S s @65 @ Phas Quishses @Qr
FUSPN @ HoIu@Rer pat Qair, HES5 ST YTHLE DR
O aar gL $RAmERng. Upg paQaursg sarsS b
ST QL GG 2 BUTEGL L Kisald @Qrar® J&er
S@pd 2-arer @ SPAmEH @B yIssefar g Qew
SSg1é Car@aer aamps g sarB@srerereord. @ Q&m
G555 Bar®sepd ss85GAL1d H&asr Ogr@iy @
wr@d. P erer @b HFer WPpsH LG8 g i G8
dméswdury g X A0 QL LQuuid® & furgw. Q
GTGT @PILD FImaT @UewrL.rid @Il B s g DelwBEELw
Qurep s Yyd8e QL LiQuuiid® sfur@w. @ s @ Fhans
Qussniaesd @@r gy Al arereranss &PIEBeT g
Ws® L& 2, 3, 4 orerguid QL misT P oorsr @b

Y
3 A A
44'7" N2
i ) :
1A i -
v viJ
N Ji_ 8 C
= ) D,
a—"
A Lw-2
6 5
+H 0
[ 3

{
s . 4 A
wi-th 14

SIS YL ujbQuirep s, @i rd an’L $Bo Q erer gpiLh
SI&ar 2, 3, 4 ereir gILb @Lmisdr el w, O FrEUwGT @11
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84 | Ge—pi I Ppsid
Quuié® OB, OA,...0C, OD @aipm® Gupliu@h. @amwas
Quevewrts ABOCD ereir goiid Gri&GarLige) et gy Hé
Bar® @wibug Doy aren yuILIBLb.

Qe @hews Quisiisoiar SLL_Baer o GardEGL
Wl msole Sapder oy @sseieys GAdsn
u@Rar par. ererGay, GuglL) & 7 YjeTey LT YULLLTE,
o grremwrs, X yEPer Qubsd m HoTa] QPETaNiaTape,
Wsd L FBd griu @ gms (1) eaergid yarefud
dwi g GAEs Gauar®uw. QUBUrg Osr@guued aidme)
A, OD, wrergud GridGasrired QupUUERT D
(LL-tb 14).

e s e et (IR Gt

-th 18

(@) &L-L Garpui® )2 46 o eran o Ehoms Qubss
aoflar sew Ul s QSr@GLwer Li-tb 15.60 Sri i L Berer gl
Y Hé68 Faovaie dspd gyly X gésd Samsd gy
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afL 7|2 gyara wperurs (phase lcad) @@d@m@um@g: @‘(rr
QI L_Bi&Ge @b @LILj@w @)L _m&Ear 1, 2, 3 6r6iT GILD 6T GHT &SI T 6
GPssiu’ Qerarer. @&r@GUuwGT /gmsul_n_wrra Y enLoufLb.

Y yés5d Qs ey Hyly X gixd Sasuie
A&pLD guq_l_'lmuaﬁl_ 7|2 yera; daTsEs (lag) Q@bSGL
Qury g Uy QL m&er a, b, c 16T @I TP S FISATTE
@ﬁ&auu;@marm. Qar@Lwes wpar sare. Bor ant-Guo.
D, @5 59.515F &pPe o Bi 5HeFuie mmywuu@m
(ui-tb 15). ’

(@) s Capur® =]4 yvag GCaig HorsSefie
Qos@wree, @k al L msef aub glyamn @i wser 1, 2,3
GTGT @YD of BT HATTR GHESLIL_Dararer. QFrGuwe LL.g
B srigulGuumst Gure yé&sefaler pi Fris Geren
Boir @G Bee QupiILBRE DF  (Li-tb 16).
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-yl BN

)

AN
Vo

2
1

ULl L« ]
UL 16
(%) NPrGaian sdRpie 1:2

X sas Swmsdgud. Y yésg Favsuigis Haiw
@hens Quéshisollar 9 FiQuairser 1:2 e p alPgss Fe



% pd—pi 5 Besth

@oLusrss QsrarGaird. WD L LS8 grerar Fiser @b
weop spP aGasHGeT QU ralg LGS ayerer
Fsa1 @6 Yo spPAGL. Qo Quisnses RCF -
Sy deuid e arorar. @ ailL disefl @b gULjesL
@ disar 1,2,3 T g TTSTT &AEEILIL_BETOTRT.
Qar@guuer L®sma erer 8-L1 Curar dwps@d  (Ltd 17).

ULLWb-2

ULt 17

@amrms QaaCe p HFiCaer alss S ayerer EMens
Qussisefier Qar@uuGTsbrud aemyul-Lb e puie -
sar®iy Sserd. Far agn Yl adwrid Qoaas
HBiQuar Rs5F0 vy guyoy Hv Cagiur®
Qarer_ Phens Quésnsaiienr QFTEGLILGT @& TLL BT
Qar@SsLIUL_(PoToTeT .

ssvarg=eiv UL KI&6W (Lissajous Figures)

QiS5 S35 Fansasaie B Qo FMaos Quisssr
207 #LLSHD pr el g QeudLBSI@a, Meer QFrE



havs Quisamiselar QST LY

vwer @Quésd yapPcEr 3Pie) A Gaipur L Qurmws
 Boésw aarumg Qary urid@sri. 65 Qawm efens

22C €

V' gfitey Crp aildsd 112

BE QR &

uLw 18

Quésnisaiiar & STOuTSer FIOWISLD QBSSTLD, LT DI
UL @b @& SerLb (1pep 6TewT 255D QS s GasarBLb).
erting uless 5 GUr @ Qb 9 S SIS RGaMIBET L AT
yibe aamslsrig.er e Yyaales Floms Quidam o e
HBiey A% Caupur ey, HFiQaar I8 5s5m s
sris@Gi@h. Qaary GQupiuBy amrlstGsasss
‘elovavrggan LILE&ar sarp Quui. amrGsr® wadp
e @aipon pé &TEDILD WP DL BTLD S POCaurie. @ s
}&&ﬂa‘s 8ipaar @i GFr ST Heit APEPLD Qu pevrib. -

(o) goflue wemp: Qn Qosisousdns 10555
QarerQairh. @i QoFssamadar war g% S sl gub,
wHQ@THGT PT  HBPGEF (EFBSGSSTE0D Y BT
S P D JwEGajd. BG s Weald gn Ay Ky s
g@meoLyh (M), wppSST Wparefied G 8 Yuy.d g wbr
Luh (M,) @1y @adsad. @f gads@i M,-6 78
ueldg M,-e0 adgury Qsiw Gauar@un. My IrSuds
G Py T HS REG B FoOU S oESald. Galaddn & e et
2 SiQsrar® Deoguid @G yerefluiey @aflerwid Galds



38 @ad—qi -3 HapsLh-

Caiatr®o. Py Yansssasdr @QUBLTG QuEH@6,
Bew gudod davevr m s | 1_BIEET 2 (FRITAIGH F& &1 GIRTGUT LD,

ey
pagbifinet

lil“llllllllllll!lll
[T

U
i

uito 18

BanFSEMmaIS@FSGHL LUFV TGS @a@a&md LIu1GsT
uBSB@, $5@saldr 9P o dan s wrpP 3 PiPaadr
a¥®gmslr wwrppord. @QEs e puied L B eIEIGI
GAGVSVT BRIV LI_BISET 2 (FDITESSETIN,

(o) Qerwiuiereo emse (Blackburns Pendulum): g
o_m@uiresr s GG A, B orair guib pdn&efley @)y HAM
&g sLy., Aupdar wp Pplrsdr e erafuiaw (0)
Q&mrisan.  @Qasaldmwr 1 90T D) ApET R FrOFMTTR) QK
srifw aidrugomgs (R) Qsrms all_aw. ardrw s Ber awow g
8o Ay FGargd QEreaRwT.. BB LTI YFET F0H Fad g
i _gmg @iy QBESGLr Y NalESed. LTI 56w
el STisg weardy RS HEQSTeaTaTRD. @QFS YLy
QenG S S5 sermisafiey Hdbva g Qs Safl 200 FOE@EEGF
FLOOTELD. EMTWILPLD LOGRT G AET GRT . LGT QYLD 2T F 6V H6Hf) GoT
e r&d QFwe 1PBer par.  OR irerL G qi sarFedsT Bor
wr& by CR sraria & wp@mpi earFaler Borwrsan QFuse
u@®Rar per. OR  vargperar s Fe L@TeleT @D gLt
Ul @arsn graMer serESm& @Q&wrursad, CR Beruperar
var &V Sl AT Fon G P DGF QFBISG S STFD > Pith. (QF &
Sy QusKall L re, serse Yl @m OF5Is S Si&
Sarmgafey njpib. yerelar Ap Gaurgd 2 PBus  piewr
oeray @rmi a¥yps g devenrggvay uL_miseder (F) o paie
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ymwyd. Frév QasiGarn Sasuiedr QPusHadl G Qaa
Qargy L1 _E1&%T @1en Fujor p @EFUNIGTLD.

(@) B 1fsirs @i 2,0Ce0r
RKers wop: aFi a5 A
YACT Dol pe pedw s
Qarer® o PayBLd aan Hude
S ey aluds@ HavevT
| ULREHT 2 (FaIrE&s
&rLerh.  @Qwm QFaiujewri
S p A&l ms H - anFast
&r@sri_RF & 5687 6V & 67T
@Cwr Frrlar alwsss
- BEB&M® o HoLILBF T DT
@r  ylvuiupBusr ST
Quicwrdswr Hdowurs o dFl,
LD D 1D B55T 2 &7 Qe ar &t
wrppd o PiQaer aIDF5
Bpg apu srd ey

amEuiad) L el Fefley
edavavT g e LL_bi&dr -9 F Gavr
Rurder Pavguied o Bairss
QEFuneTLd

B

devavn g vav uLdsaflar Lwer

edQuepLiLb Bk 9B @b Ui 20

- Qurmer F@5 SR Gur 2 erar

& Gidauer alRgIm % aSIemem/rgg"vw uL-migeNaT Hyeniolid
s G FinEE SETER_erid. @6, HovaVT Qe LI B -
soflar (psPw LT, YSTIQauTESTS FNAULLTESE ST
BB SBowrFd. YPTRuTET QLGS 1. Fiowrujerer @
@Qmsdsmasin a0 S HEsTar Gasri, R QanFd
samanisr 9PiQuewr wHOYy  Gvadwwriid  QahEBmE
& G, 26 Forded devevr®av UL BISSHT 2. (BasE@Lh
I asuded @eelp Qesssmaisbruyd  HaowdHié -
Qararoroh.  SGr wr@furer uLh @w ey 2 Gar
algHE @it Cergams R Osy.aTgsimgss Qaremm®
SRS TaTBairtd. Qg Taeyuresd, Qamsdsamar
sefar 9 @10aiem Garpur® 1T Y@b. @Selwss i LoHpse



40 ged—ai 2 HPSED

31 Bt Qa vt dowT & ST SR DEQETETTTLD. @QFS apen puded
wr p Havg BTGeL L& Per e Sar 6 9 DiQauawsdor 1885
Slveduwior && sard 1919 E&aTLD, i

soLW® Awas@pn, SO s%vays@po  (Free and
Damyed Oscillations)

sani_ufvevroe per Gar pith y&vaefiar @ L1Quuiss
y = a sin wt 676 @ILD FLOGTLITL -6 & HNESLILBLD 6T6T LI S
mrib 9 PCarib.

gdvaen  uruh oL &l @QuUr@ele gisefer  GagLb

dy = aw CcOs wi %@Lb-

dt
2
G &oflar WOESLD g—g—: -a o* sin ot
2
if- dg{; = —w“!y

@i M@ Ben pujerer s PwLd gisefiar Beralens
) = flenp X PHESW = 1 g;g
erar Ga, édf?;_ = =’y |

. d%
<Y, Il T 6V e 4 o = 0...(1)
arCa, soLUms H4 QuissBear v@aluew Fwarur®
2
(differential equation)g—igi + o = O @ WS, SerL.uie

QOTL® H& LFIUSES I ol &b @ SHUEGTCU. e T
e ais @i el 558 & p@upLiL_td, 2 FrUISH
Qurer p uwal g alenFSert @ K ESD Sl L& F@®Lb.
Qeas GF6 F&T Y Piamss SoL QFins PuUDBET paT.
st Qal, yPth Hsafer I s Qg RPsTEsE S0t H,
A 85 Gurider ssen #8iGa AT pedL. Quidre
TRIGSILIL L SN 5 sl pp HqWeyser erar p Quuii.
Beoedaws, gsaldr CaussSid Gri I8 F&Pe15d S LD,

: dy
sronGai, 1Berafeans = -2k 2
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2k eraru G @IBDgd Fwo wrPeld. Mawrd@H (Negative sign) Ber
afen&ujLb @meﬁa‘&,@ﬁ)@a,@#‘ﬁ BasuledmsBp g eTRTLIN S&

dy

CY LN erenGa, dtz + o'y + 2% = = 0. yBb.

9 ST HiI ,561»1_.10411),10 ewa;va%ur UG &wmurr@
dt2 +2k ff*w"’y = 0...(1)

aarm  GPssUU@D. @QBO@sH  y-dar  wBleus
STGRTEUTLD.

SmL1 p yFuIeT LIS &wsm_nr@ dt2 + 2k + wly=0..(1)

Q@) gafer p y-uiar wHLienu y=e"t GTGT ()1 6TQP BGVITLDs
d a@* At
y M, c_ﬁ;: = AV

Q@b G0 &%rs erwcururr@ 1-o #@ @&

q,malurmv Ae

2 A 4 9k 2e M4 w2t = 0 b
24+ 2%A4+ 0 =0
erarQal,
= —2% + VA -4’
2
A= —k+ Nk =aw®..Q2)
k-er w@riaul Quir®pd g y-uier 1B JaniolfLb.

G) k> e’

M=—k+ JkT=a?
A=—k - VK -a?
BFDEWLTE y = de~ ML Be—']2t...(3)

A, B @rawr®w wrfedser. t-ar wSiy s fwurs Qs
ST QIb, creraniedurs Qs ST @ih, y-udsr wBii) @aGr ma
wdFEGQwar o FwdTur® (3)-a9ps g aferm@Ld. GogyLh
t-a@rw @iy eriing udws Srgih y-uier wL Ses wrpa
Bvdv. @y t-ar G 3 SHME@GOUITL B, y-udaT oSy
EopEpg. H8Ca, Quisd Hvairs Quss Casenrgusn



42 ‘ @ef—a@i 9 Papsib
& ap S AL slwd@eruaiaody. @& Quill gib s
ypp ydRuaru g, S&ERrd MNP Al (PALDOGT Lt GiLD
Qurger L®LD. .
Gi) k*> o°
@UCurg k*-w® Aawrd GO @LIWFTSLD. Y FLITE,

w? ~k* = p* erar ) B S L SQ&TerGasrid. o1 a1 Gal,

Ay =”k'+jpub

Ay = =k— jp B jerarug N -1

QYDFLTR Y= Ae"lt—{— Be"2t...(4) N

A, A, @au e wFLienu WP@TBUITR SGRTEHDL_6UrLd. QussLd
QarL-mGL smaruie®, Isral gl t=0o HS [OGL ISR L]
@ LQuuiE® Qu@w UM UETS AQrésn s
a-&@é Fioib. yemsure a = Ae® + Be®

SFraig a = A + B
Qb Pe gsafar Gaad wHUTEGL, 6T QT 637 (I &V ) ST
SeL AUIABLILBTE, 3G IeFWTLL®D GBEGLD.
FwaTLr® 4-a0056 G Z“: = A Ae’llt—!— A, Betf= 0
srarGas, [,A + A,B=0
s LA+ A, (a-A) = O
A @Qr=2) + a8 =0

A0

HEOEUTE® A = L BYELD.
A=Ay
Aq.a Ayt ALa Ayt
aarQay, y =, 0 et~ e
24 (1\2“'\1) (1‘2"‘1)
.. S At AQt]
G- L~ ke

~FreTl [Age<uk+ it _1Ae<—k~jp)t]

—kt g _ i
Gy L1 e ]

—kt . .
- [Ae”"-,\ "”’?]
“k-jpp T k-jp L =
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jpt —Jjpt
t o [,\Ee et _, . —Jp ]

- = it jrt _ —-jpt] _ a
ag e [I\Qe /118 2jp
= (o 66T &,

-k

YDBLTD Y = g € ! cos (pt—28)...(5)

@508 gavLwpp sydvaler FWwTLITL TGLD, _;5@1_.44,&),@

Stvader aés ae” X gy, @a sresBear a8 HPEGE
@0 sriuryerer & (inverse exponential funcion of time).
Q@ safier g srevd yPsNSGLOUTYW G IFF G DB D G
rarLI g e, offs @45 DDsrss Gt S Qe
e FPur@d. ys@a @ almgaid Yy mRABLD
aaru g Qgella). Qs QuisSFer o 5iGaean (Ng® - k) 2m
LHGL. QNG soLYydp YWalusssBar ‘Qupams
3 BiQaiair’ eredr g Quiwi

Sswiitiy 920 a8 6r (Forced Oscillations)

war fale) s g GUIrarp. SmLHp Hdaiudsih
@ore p 6TBS HFQETerGaurd, Beir FETELOULENL LI 2eTI_&L
QurpEsE@ @ YIsdrs Feni. QF i) Gerd o ahrOL_cr
uag srid 3 PCairh. gt QFwiuh elaFamw G QFrLiis g
F@ Qsiwdsmnyu Elosludst ypaims garerp aerr &)
Qurggar g swsBa@me®, Cuphsmidu soLybmp IyPss
orb. HUQLIrWY G HiS6rSEer L p alanFulaT o BiQa et dmrGu
T P EQETE D 355 9 8i Qasevhr gmi Gar B &a; pitb. gafuyLd
Q@rit g Srésiu@h. QUQAUry g Hi%6T sefeT Sdvaser
SL@UUTL 9D 2 L URSSLIUL L Fr&d &aSLuBBeT per, -

‘ _g-' 9 BiQaer b, F désypomu Shms Qués

@uis S 1 palens (mechanical force) @er g oarr_ai) Qurg
afiari 8.5 @ pPUILBRIGIEE QETEITL T, SL@UILTC 19 e
o LUuBSSOUL L. . YFral g Dewlli 0o FeliGT Ligadis e
&FLOGT LIT(H .

dzt 1
3?3’ + 2%k EI;: + w = Fsinnt...(1) WG LD.

Qs@» ddbrun Quést L adr 58 apisrer



44 B gol—ai 9 BapsLd

@hevs Quéswrgd. @sp8spu y-uisr wFleuy = Asin
(nt = ©)...(2) eréir p TP BOTLD. QB AT G QubESBeT
adFFTGLD. _

3G EWITE 2« = Ancos (nt- )

d’y

dr* A
@b w@liyssrs  Fwarur® - 1.&0 #O OQeuigrer, —An* sin
(nt—®) -+ 2k An cos (nt— @)+ w*4 sin (nt—@) = F sin nt
@Lb. sin nt, cos nt @asH P crar &S & ool G BesliGus FLoair
uBSS

—An® cos @ - 2kAn sin ® | w’dcos d = F
S g A (o® = n®) cos ¢ 4 2kAn sin @ = F..(3)

An? sin @ 4- 2k Ancos @ — w?Asin @ =0
S G =4 (w® —n’)'sin @ 4 2k Ancos @ = 0...(4)

gwarur®@ser (3), (4) QapPer Gmwiy sdrd Fr L.
A? (02 — n?)? -+ 4k? °A%n* = F?

i

— An? sin (nt—9)

o A= F| [(0? — ) + dkonTE.. (5)
; . g __ 2kn
Guogytd (4)-cmE g ‘an ¢ = (@ — ng)...(G)

@PeAmi g sin @
Y GLD.

[}

2kn|[ iw* —n?)? + 4 k*n*] }
Fsin ¢
2kn

Ymsure® ¥ = F-'—;—'knn—qb sin (nt — @) yGLb...(7)

srarGas, A =

@5 (1) 8miiy Hqeselidr ugalud sFwarur el &
GHEGLD.

Bewlliy Hssaficr Idames swerur® 5-e9s Hitb,
s L Gaspiurten_g swarur® 669wt G QL pevrtd.
gs@amsay (Resonance)

ABBL HSTEDEG o Slurs, Yo pIST Ydead
arés appuu@h ypaimsddr 2 SiQuandwrd @ pasF
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P ps o Pahssred, Panfiiy Hova) QuéssBar alés UL S
B sami_uy HPINESGL. 9 I@D SIS SHT L &8u

Ll

T P———...

Jjﬂﬁ @ ou 6vwr

U 21

oori_&1 Qur@eler DD Lb Y PENEGW. w=n HESLD
QU F b 2-§& Bivau gL ub. @6 BB Quid
sG@ar alFamd QUEBLLLOTS Qwé@w, Sgardar afFs,
UL GB Sriiguerare s Qure @ putb. HE6TE6M 6T
9 BirQalcir @S GE  FOLOTGT & iQaiahr gL (w=n)
paiesau SjapdeTB g oD, AUPIST b0k 255
Blwég < BssGuuryp s T HUBL AEPIFPESS ST
@5 Sensa) (Resonance) 6T L Quuwrt,

sort_s1 Qurged®d, @ uTeb Sosdw, @F HNVSG
Bar(pLh, @IS LIFLILILD o arar g 2 mlranwd &Hulat @EL
B Sror@®, Haajwmdrud auerer SsoTEeNaT QUES DO

K. E = %p 8% (Z‘}L)~ eraruen g srwPGairid.

apar 9haied Brid Sadri g, Sawfi oasaflar LG

afwew Fwart @y = F;;Cl;: L sin (nt — ) YGLb.

. d F si
O IGLRE:] _thLs --'-—si-]kﬂ-?—cos (nt — @)

. s, dy \?
9&0as, Qubs HHO® = § pox (_di.

2 aind
= § péx F%};—: 4 cos* (nt — @)



46 | pol—ar o Bapsh

@per Gugw bl = §esx L ;'}22 ..
2&Cas, 2. (pdruie) L BB gy mpedarT Qurgd By
F sin?9
= R

sin® = 1| g@uiuryg, Qis Qurgs HDHPD CLEGLD
&V en_iLfLD.

250a), QuasSPaT ZDHo® Qs Ddvepus Yjent_ujLd
Qurep g @ = 90° Y@GLb.

QYN SWTE tan P = 0

QY@ tan P = w22 I_cn? arar qpevt & et Bair Gar b,

kn
- arevt Gay ,2 3 = 0
‘ w’ =-n

TR F w® - =0
DYEFULTEA =R

@PeAwE 5 ©[27-EGF FLOLOTGT 5I& T Harl T 55T il 60 2 @
Qalahr @ILh, n/2w-a@a= Fwwres L p adlanFuler 2 Bilaer
SWILD FLOLD 6TEHT LI G LJeLILIBR6T p G« @UIGLITL &I GasefalbLd
@adudar g Hped o ds Hvuid QrEGLd. @6 L alenFujLer
?38mESh. Qg Qavsa) @eiwiuie g (Tuned) erer
a5 588wid. @B H8a @SSmsaler wary. @QUGLIT S
a@6du/Lb alraauu@@m,mg] ym aensuier o FiGaler &1 i
LT IULLT @itby, @FDanFab LUTRESILIPL.

s Goven o) Fioysenib, sws Fheovor mBiaisepd (Symmetric
and Asymmetric Vibrations)

@ gy sribd Hrriis G s uidwr I Sie ser, Seanii
Sva&er era@rh Fwd Frrar o Gisjsorr@d. Qe pa
Qovaerd gisarsdr QuéE Baralmesear QLLUIALUIEE
soflar ps® g DS FABLILSTS o7(HS FEQ&T@TGL_TLb.

GAOI L @QUUQuuisfsdns  sritg  Beralen s seficr
@y QLOQuuwis@ser ar ,@mgczm Lo i@ SYLD, LOT IR
B, oG JEITLON S,
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ay
dt*

B -
}%—,z o + p YGL.
@uiPuuis@uier @ems wrheyw, y TRTLG -y YGLb.

= =Y AT D FLOBTUITLL o (D 5idD B GITL TG,

2
KUIQUITL S ddl:; -y Is@e Baraimeulear I
wr par Fevdv.

D@, LU Fwl L FisFefiev (Complex?Harmonic Vibra-
tions) WeraienFsar, @ LQuuis@aealier s oy, B
&1 L Beerwed, @, aptboy (second power, third
power) WS ST FritBEE@GL. 2 STITLOTS,

2, &

-jt—! ==w'y=ky* a@TLgH @B U KL Pialar
ewadiur®. Q&0 p* QoUugred, y-udar Pevg  wr ILb
Qure g

BY — i (-p) - k (-

= W'y =ky*

Q& BearalemFuier @iy wrpBn.gi. erarCal, Qo aram &L
U Sl Prssefiey 1faralonFuiesr ane, 1P @ T BGLo
Lom DIREST et (9 & Quirar m .y Fiaysar, g sral H @Gy L
QLuTERSES, FFar o FisFamaFuier BEmIDQLITLY G, 18T
afansFuler o @i or pior@e, yewal Fiod Frpp 9B s ser
AT ILUBLD. QFHDGF HPESF 2 FryewTd B ST Faln|
(drum) gy@Lb. '

H@ae), BarafanFuier FATLIM 1960 y-ulaT (PSS LD
w@lyLar  apwbwy w@ly  wl L SE DG ST,
o_ S J GRTLOTS

%‘Y = - o - ky® er@rgud FwaTurLige® @
Quuiid@uiesr By (-y) Y,
dy _

qp = m @ (mp) -k ()
= W'y + ky



48 poi—pi S Hepah

@ueurys Q@UUQuuisPulsr Sams wrPulwE8 pGs
Quirifu, Beralensudsir 1By wor paievdv. erarGal, @& FLDGT
ur® FwEi o PiesdndE &HEGL.
n.;uqm‘.u.cir
(1) o@iQaar 256 s.drar @i Qavsssamaluh, L
@ 9 8iQa e @ierer wpBmi Qe sFssmalu)b edavenr
oo LILBI&%HT 2 Garés IyawdsiuLBerorer. LIL_EI& 6T
50 aleyyuier @@ e &0B PSR AT,  G6n DAITET
& B Qa e G- FEalanit) Ban pQu DL, 2 FET KT
Qaibrdmrs G p&s, UL mser 20 i@y uisd @ %D0L Wiy
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(Maintained Vibrations)
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FLoLh. YMFLUTY, Qmsdsmaiar o PiQaer N ==-—1T\/_!

S GLD, @gmﬁmgy QBa¥ & sanaudesr a;@xr@mm&mra oW &
@._arth.

GpL e gpemp (Longitudinal Mode)

UL 09 (QuiL.we)

' @mgaacstJmlu,es Bl g6 qper T oyEEs (g,a,arnu
@@&@wmy Qe @msssmaimu QuUERee, o Ier
guq.uu Maﬂm BansuiCowlu QwEGLd. Frefdd HIwdvser
o T TG, Gpéstvaisdmss KCs derapd, IGand @
Guir gid @ srev, QUBLIT g1 SrewrLILBLd aIBTwsiIEeT pesT
A5 s erawraniigen suied LurPurs QunEGLd. aerGa, @anss
soanier o@iQaiar, griddr oFiQacmrdriGured B
wL-BET Fib, - @ sLriieraigsLor gy aler &SevrLd:

@i i B Qamsssmander perser alw@uldme
ug;;nq:.o, SIGUr g BT Bud @i g G;sfru.m; lﬁ&&uﬂaﬂ@uu
gruh TS FEQsrarGaird (UL-b 70-i). aperser gmm,m
Qurer gy Grré® msGLBurg gred GCualsrd® n&iss
wpar&ar GBS Hvamw YL yulurg Hré Qubersurear
@ ;5,@6\) ey ddvuie i D@ Lb (Li-Lb T0-ii). @uG’uzr_a @awi
saar ur® Iemar WYYsRETDG. IPG aperser afwGL
Cur g 1wwsPene prov Cualrra® mais g% ser pep
a g dwd QudsGuwBurg préd adrsg e e Svew
SoLujn. QUCUrgG Qemsssoma @i sWwoe WusSH



.dujum a/mef@acfr ‘ﬂg

BpSL. Y@ @i CrrsPe pro urr,@ Adamal s rer P&
Qirpy. srag. Qmsssma @i Joas WYEGL

uLe 70 (i) ue 70 (i)

H05 Qrrs@a prov urS Healssrer @r@a@mm&,
D SLITV, @maa‘&mm:ﬁm ..w,@rr@mm Hrefer  y @i
QaairSriiGuired @ LoL-mi1&m LD
0 s ; ’ 1 NT
Lrofldr & SiQaiahr B = s
Y swrey @en&dsamarudar gy,@rr@wmr N=2n

I VT
Sgrarg N = 7 L Y GLD.

s g@ar Borid I-g9 yors g, T, m @wmm,m,s Q@i g
N BT wbTIm s & &BL 6T LD.

Gl Heyoul vuaTuGsS g® Gurmaler amu, B,
Brail Gurgaraeier guuLip® Gaupmps san® g é
&eomib,

T gslyd Qs uvw ToLSkT oSS

Cershreus Gsir g Vll'.'. R S T

SawHQsTeror GaiarP. oranl- Faw® L9ds Casedrig.us
Qur@ler sTevL S SL-19.60 eas G 1§ CFrslareowd Q&ul gl B &
adbrugGear Borganss saw® 99s55 Carhr@Lb. '\T -Gir
wRNIOws G Qs BarSRHBEHY TmL-UE SEEDL.
@rw. QenL.dGL alal-wIdms G TanL_ G IL_ 1967 eTani_euss

~



144 pld—gi odapath

& 83 G G’iu:r@aﬂm Ll QL perLd. a:rr,m,zﬂ@ N
Quirgsefler dan perws M, arar@urib. K85 Qurgdr TavL-&

&1y afledr gy @ Fraisadl”®, S Bl auh, 9w Srads b

Nl BméEwCury sgar doLmuds sar®ly S s,
Qurgeaiar gUuUL.I$8, Sragfar puuLT58 Qo pé

ST VTLD. [y
srpfe Qurgenar Menp = M,
Bhev Quirgmelar slen = M,

Braig e Qur@eler denp = M;
@Quir@er Bl @oks danp = M,—

e Gat, Qurgellen @uuL-T$8 = M?I-IMQ
Grirger SraiS® @Quiss damp = My~Ms
M, - M;

i

Brag@er guuis = oy

N‘/l;h- PG wr A erarean s & PACGairib.

erarGas M oc I? %@m.

S EUTR QUITET, &I DIy Bify Braih @apPAmEELD
Cur g o adrusFer tearb wpa pBu 1y, 1y, I3 Y@,

BrarpBon gouisBou = (v o gus

FIOGTLITL"19. 6855 FILD HewT @60 L.
plEQs S s &vamed

wel gaflar  Qsal  faapd  gwdluorar o ewie)
Qsramre.g. Gsaiuis L@ b, P 2 arrimal 2 T TEE
grore] Qe Pajd, Fi@aichrgid O&rery ;ss Gasekr@Ld.
star@ai, Qsaluier 2 ewrie) erewdvgar gealuisr Qsdanard
Q&reiw® ,@rrm/rauﬂ&suu@@m,mm. ge0FQs Jonar  Hyor d@Ld

tpew p&BTLILHPL  LTTESepET  QFalujemri  @elldQs Haisir
Grsu&va&ms &rer@LiLb.

G&@?u/awrrr psdQePaler @ gioh 1°13 %X 100 aurt’/
F.0& .8, erer pid, Gxal grissshger a0 Paler QLi@BLowb
94 x 10" @rd[s.QF.8. arer pib QFaiujewri @cﬂ#@&,ﬂm‘im
TOWSIT SewT EBL_LILL_ (DT erer.
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Qecdujoni pedsQspaleir @ guoin (Minimum Audible Intensity)
; 960 sy@vudar aldamFub geluier OF fanasujth HeLiorer
- o puie grlev FarB®iy. G&ri. 2730 PiQaaw o enlw
0s S8 pi 2w g Pyrs o ST L FH. 95 QF.ul. BF
HNPSSS80 & 5 e UL Cur g dgafery Qaeflass
sroder sorn) aleyy &5 196 £.05.8. H@ELb,
orarGal, @ atwyg.udd OFeway s g Do

196 x 9'5 x 981
1'8 X 108 eridsaer

@aarpped e H b @ LUl LwSHTLINLL SrEs
@&ror@aird. @eQarred 820 8L 1 .i yraparar HeanrSCsrent
upde Qew@er p g, eTarGal, i degulsn eif KNG

. oo oo oo P8 X 108, 5
upiy afGu Qe gib 4 How® = 3o (83000)° 426 .x 10.

GT 1T & (& & @Ir
BDS0w ail L g8t Ly iiGewpuBLD g HpBarLL b (energy
current) 9y&Ld.

Py a8, o, ¢ QpgOuer srpdar Hi5D, it alés,
Gsramr & Dans Gassib, geduder Gassih TGPy D HBOTLI B
Aer w81y = }rdPw’e YSLb.

p = Q0013 8./5., Q&.8.
wm Yy = 2r X 2730
¢ = 33100 Q¥..8./ai@y

BAoOsUre § pa’we = 426 x10° @b,
wearGasa = \/2x426x10 Qb

Qs Hywaltefear PO 5 dudsr Qrdmed
ESowWERL_eurLb.

gesGsimar swisod—rrGuuidsr a_® ypop
@® Quaddy aiirer Slord  SrHluLL. s
Qgrigai L rev, srpdear PenssGs QenGSsress Lod
Bpss B pugh. Qb S HasHe Fr@e gpram,m Q@Fwsev
u@@ar » Hi.
10



146 pi—ai sdapais

@& smalied o Qe b, yraperer @G eowEsT aL® D
SuriL_ e @enpwird wppé@ wey.edms g (H) po Gprd
ot Qgrmsaiu@Parer g, @6 QapdbGanrediien
93 8msalicr ariear RS QEéGLry @ Osrisai L
UL @erer g @ Qarag @opuls @ &L K9 (M)
gL U Parar gl. @ dard@aflars  agh  @eflds i
Quds  wHQurafliypy S adrgpnh  Hare/Gsredev
C URRETHG. @S JdLmLEASTITD @sSmeal LD
@efuicr Q& denas Sjer&EarLd.

@S Bamsaluier airud gueror Srpp QuEss G Rer p gi.
HwaldsGar s agHul®, L@ @i Qria dGerert
Rarpg. pa,v Qe  YPooGu L @E&ECsLaTer
arper yisH, pduiar s, srpGmL s8¢t s,
Gars sorefl @y uier @Qawyapaid  Tar SQSTaET(,
Qaraim ere@TUar anlge QEeueduli.  @rie e
Cwmd4f3pa®y sin 20 wrard Sl gererni. e’ REgLb
SHESILIL.T S @od Lgejd DanFs@id Qent Guiujerer Gramrib
6 gy, Garemrd 45° &5 QorsSLCUrg @rie . Que )
BSmwieL. LD, HaELire, 20 =90° srarGal, C = 4/3 pgs y?
KGw. Qrimiuidr w@lemug Qsfs g a-ar wWBiamus

et 71

saws@Lwrd. DPdnsg peduidr GFdmaiys 9 duersd.
@sg orafiu @penpuier ve Wb oEiSer G iis gfairamrar ity
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@ 50as pedéQsrdmald saTdig.s@w @6 Frider e D
WIT@LD,

Qaniug 5013 en1osGrrsGurar (Hot-wire Microphone)

@ @Ss@raluiear sWsFe Jerri_gers sbifuieyerer
i QurgpSsLu’ BF Faitiurst ugps@araie e GeyL-
L g8 &HCL H ol Barer gi.pdsSialuiar sus 5 guerer
&7 0 Nnypb@ur g, Sbiuier 06T Gow ydvas LrmGe
&rr&s gapur.  (Adr ganLuidr Fgrer &Ge»wa), STHHE
Sisoar GensCasgBat Qg d@ Cri aIDF5S5Hm4 G L.
Y Fral g, Weargmuidr ey wrpmd Sisalar  Heans
CussPp@ Gsi @55 50he@wBurg A6 gmi_uler
Gope, @OFQFIssg Cri IDssPalwsGh. @G
ToHra@srara pd s G s @pdFOFdmas samrd
&1_emid.

2. 5T OBl & 6T

1. Quéstii’ QaengdasamaQuirer p &P 2 wdrude
pLLOULLL. Sr@gsF® 5 OB, Ao 30 ydvsdnr
e g@ar p &; @0 al@y. emFd 25 QF.b. Qan_GQaiefufev

Ghsdr QORI pg. QPevsd Samawisr 9 8i0aiehrdmrd
&7 GRS

5 QF.18.-a 2 arer H&FeT = 30
2 1 Qeibes) aaior syusar = 3 = §
erar Ga, 25 Q& L8~ @mL_EGLD HIV&eT = 6 X 25
= 150.
Qg8 @ deyuia dsy 3 8iayser.
YDEUTHD, Smauisr HNBiGauan = 150 Gaoiiev

2. HPGL Qosd swal @ dE 30 pan &40 QULD
e Qururev@srider  id%r ayfGu  LmidsLL@BOLTY g
M5B wLILSTES CErar pIAm G, L GrruravGarls sl
20 grairpriser @Qder, @Qamsd samaniar o SiQa e dmrs
SemEED&: ‘

@@ al@Q.uich Fip b Tar = N = 10
ST FrSoler o e aidme = n = 20



18 pd—gi o dopai

crGa, Qmsdé somadonr o RiCar = Nn
= 10 X 20
= 200

Bmsismaionr aPiGuen = 200 Gapilev

3. a@ Curelld s&&7 5B 24 L pEGRGTHTRT. BT BensFs
soauuTe® oL QFiutiu@w BarGe L w sésgsSer e
STESF F@orsefe UrubQurip g, FEsrn Sl gBo 300
WD SPOBET DG NIUGLUTE®N Qensdk smauier o Bi
Qaucshr&omm s &irehrs:

o0 @y is) @ HuUBLD FpHASET = ‘3‘5(*)09 = 5
5 @ @YUl BE@wL L pEer = 24 X 5
= 120
worGa, Qmsd smauisr MPiGuen = 120 Gaoi o

4. @@ s apyu SR/ Grudgyerer 1 B
Bor airy SSULD @i QevFd SmajLor RSFTFR oGl 12
B i Baraperer B pis Gruiguerer SrppssUL HBS
Aesd samaL-a1 giBles@pg. &rHHD peduicr Gaisid
ey & 333 B rsmr@ed, amryeld galuiar Gaisdemn 36
&7 GRT & .

GL&E  Gruren re, WIS SrssSmss  seref
&L @rLD.
wrujater & dearh = 4 X 1°0 = 4 (B
Srppe W Berth = 2 X 1'2 = 34 B
68 Qarsip

HFCuelr =

airiyaiey @of Gauasd V b L i N8 QBS&LBLh.
Y%
4 24
Ly 3
WV =X 4
= §5350

ot poft Gaustd = 555 B i/alepy..
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al 5y de s ol

1. sl Greoows Qarar® arujaled @) Cassimss
&7 ERLD 1pen peows afen &,

2. @ewsd sewanier wBiGawnwmrssravr Qs srider
o par alaifiss.

3. w58 1045 gedseftar 9 GiQeITELRT oraiMIr g SHD
9y S&wreh ?

4. paluier QFdamar darss gr@evuicr an.(® ereiairgp,
L6 L g SULIB@ e » g ?

5. alyr UG gpopuid @i @esd smauuier S8
Qaiabrdmr srarair g Sy SserLd ?
6. Bp&sewr . aiHPpEE SO QDTS
(i) sréeflwril ger @f,
(i) #reiil_ s&&ILD,
(iii) Qeafuieir CQser S paT eTVMN,
(iv) GueCL Beni,
(v) @er ALy apan .



9. @Gws gpaduin Gemad &HAHEHLD
~@emF pedasir

@enFupo Gemsdaaun (Music and Noise)

gedan @msQured, QemgdFed erar @@ @mEITISLI
WhGserib. @QensQuired Ogrifd@urseb, @gefairsaLd,
Qaflanioursayh Qud@id. @avrdsedar L@LILSQaTGTLD
S anluir&ajb, @gofadesr dujb, Qarguiigl’e Ssiguemanr
Wb @mEGh. 2555 RmIFD, QY @6, ey sefaT S
SL. b wrad @anrdFeded HNL_mIGL. gi @ens 5@ Sreflamuits
ugliimnis QFigred, D v sofiss QmEs FGB-
g pliLongs Srawario. S Qupluerer Serasefar
aoeh @adsFFHgEsdrg Biwrallsmrb. S IHHX GTHS
G s aud, o155 GvriSaud, eraimd QamFrGursdeapw g
B@u eTapriLeTib. Qo FEFI YT S DG @l ds6r QS
Cur® aub DM DS SN L LG Eer HevLwir 5.

@ensQuirefudsir uaryser (Characteristics of a Musical Note)

Qs @sll&EE@ apaT QI (pSGLI LIGHTL| ST 2 6TeTer; SNenas
&n® (Pitch), Qe day (Intensity), srliveadry Hyeew g g bLf
(Quality or Timbre) gpgsiwenar @b,

568, @Ouidr 98iCalarsmr QUIGSSHS@Lh. @ re
Sl grs QouusHGL, sCoLwurs HamrQsreofyL el )
uUSDHGD *GISTAT Frrewrd. HBH HBswors @Qonler
@60 ST ED|LD, G pairs QuLider g e wrsejd -
QeSS

adbudsr Qeds) @Grsiar umdrs & A&, @#,a’q

& reaupLiyw Qurmellar gy der alFemels Quraps S wE@ .
& 5 AEQar Q0.4 CrialDs s PO mEwLh.

@avsQuirsuier apsrmpar g1 LGTLTST FrlLIeATL 10&eLD
Ws@uwrar GawwrG. @Qrov® edsar eGr x5S, @GF
2.7ty (Loudness) o erarenanurgngiid, Hmar QesaGargl



Qers geliyd PanFd SHaIS@FLD 151

Qenzser  orer pPAFSHESF FIULIGHL) STGT 2 H6H6T D Sl
QuaiCargy @Qamss swalseafiar v a1 @QenFQuired sobma
FOULrSL UGSSHu PuRpRgarme, HNIHSEG PS8
sryemrd g@aiGart @aduiar safld srlivar sGertir@ies
@BQuapiyd Qurgefier Quevr), Qs GEer apan . FHigil
Sar aima Qaipeplt QUIGSH 2.6rer gl @sOulsT Hrid
e, @i @med s@auisr &rw FlaFs ST aITUIG
S5 Y@ HY s sl sTevs SULawsSSTs (periodic)
QwEsCurPaud Efevss Farewoujeolwgear p.  (9g.s0er
sl  dlderedy HFralssiuERp g (bowed). o dwruTsr
s98w Bl Lu@@p g (plucked). @ gayd @sfuier &gl
ueire) Gar purPE@sE S @b wpE@ur’ SryewTLor@L.

@lmed ugouriieg (Harmonic Analysis)

ang @f @msds smaluier @bud QULD LI FJEIEaT 9L BB
IBéGL. KO0 2755 Grde @QusGH srs8pE 068
G o5 N BiQaictr QmEGL. Qb5 Sopss 2P iQarewr
SpmLw 2055 GIrauss apagasgd (fundamental) ereir gy
Quuwi. XCsx g@duiow_mfuerear Geasp oS iQal e amiamL_u
whHp Greosess@ Gue srmser (Upper Partial or Overtones)
aarp Quui. ApeEFsHrsBer Py eredr oL mIPOd @D
#IRISRrE R%rssymser (harmonics) erar@CG@pib.

pofluier @u HLIwcy LiGTL SET 1D 8 BieySdTL)iD BuiG G
sraih peanp Efed&L) LGLiumie sTar U@L, (pS6T e F6dc)
QawedBap revL v (Helmholtz) e  LIGWOTL|S@FDL LI
@ASSTL uGLUTds) QEUSTI.  HaIT 1P PSETS  HTesT
Gumrib:

GapotoCamr w6 1pad @

PENEET Y ITILIE G S DP L KB FrEisberid sa D er
UL &STL D STenTl L® @&Famaajalr oefufe Lremguie
oassri; @sBaFaluier Ll i, sosmn AT SipsHer .
GoEST@QLD  FESUTH LrHAL U H05SEEFL 6T
RSBenFa@Gwrp QFiISTT; @dSaa oS0 UTTSGID pan p
e @aBairi @s@mFalE@Gd i oewrin] Bl YT
(Sensitive Flame) enas S g1, HaoTev FiuyL | seflelmms g qafls
% paefior Qs Pen s Satri_rk; @&Gmedisehar gerajsef
AGE F S psefcr & 8iCmakmadns saws@LLri; @S
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adsafier Serajadr orHPE GEr s aBIL LD D bL&PE
Qrpasramid apign&dor QasefludL_mi.

@ FQureduisr udTySer @SPass@Gd Gued Srm
safl T eravreniGa sy, yasHIeT gLy assblanioapwulLd
wrs@rGw QurpsImssar. yauphar 9 Biamdiy Gargy
ur@E@EsE@ED, FroLmTLSEFSE@GL daalss QFriiLifod
CTGT (i (@6 % @) IeiTi Tl F) S@BSan S LI Y PGFTET 6T HS
afevdn. erevelen (Ellis) ereiruan @érd srmseiar o Piay
& Gar prur@adr wpHPeuh @HE8S Serefal. wpgwr g
TG B STIBISEEL 6T aleorS@@yi. Ge FrmsGarr® aiLbosy
panFs@sLb (Beat Tones) @gliuairsdr o sS580 urH&
Qair par erairii g @ gofairudp gy,

copfik ugiiuniiey (Fourier Analysis)

Gpflutr  Csppdwsl vuTURSE [EavFdsrEasT
HI@NESOTE  Qrruer. @ sarapad fEsarar  @ans
Guireuier yldoumaid erafln &% o Gamsafear QFrEl -
Lir@Lb erar i aler dsovrib. @eduiar v o Barger s LSey
Qe gadl’ red, SaiQareduiar s psorrar &G Sadmwub,
S phcr QFda), o SiQaehr 1pgelwalpen pujid veT S A% S
Q@arerereurib. GurBeg &, TSI KNI aamgad
Qorpa paQsram® geduicr K e Gaiden sl LuPay Qe
wrLb.

évovdar CurGmyiy & (Miller’s Phonodeik)

3 SiQaier Gaipii rgub, @eds@sda) swiors o erer
QosQurediseméd gsfmau SHalsdréi@aran® Apis

(VI I & ]

e puied . SWuysagms uBa Qsiwern. @mE
Gurdeeutt u@Liurde Qedu) QurGenBL.r@rmLs oTén goitd
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s@aienw QP ST SH® LuTLURSBeri. BLLSSGES LIGT
S Cur@eyuy.& erer @b Swpalaw HONT 2 (Fair SDE)r.

Qgar &R ursd, Gearypd Quavsiu, EETEDY S
Bangud@yed (Diaphragm) D api i’ y&6T » @imiiQsr 6L
P srasr @uih LyaT V@b, @) rliut eiSBmumiserre) &6 @yig. S8 m s
Ay ssuuParer g, Gavguier wHBuIS @m ULB I
Geno Qwrdsiiul Porear g1, @G5 Qavgs, pG AU THG
2 waruia (S) &Hp0ul®, IpG o dddar 2. galured g
wmuied s LU @arar g1, o pdruiarGued R P
Gury (M) Qurpgsiu Pererg. @& Glury., 2R s
S r$80wE G g galisBars IrSudég wsE@mL
dppuL. eriy e (F) adepor p Qedd p g1,

uGLurie; QedwBarergw @dauls Lerss erk®ds
Bavruisr algpor p Qriigr®d, pfdéss s@ssrH8Urd Savy
@peir @b (67 @b YawFa pitd. 3 SHBSHU, ULB @) youyih
@par @b et @b @QupdsLQugih. IS o plaTuib
ST QAT SIOUDD Gyt o GEpLL. 2 BEGLD
Kguwired Iy BudEsi L pallds i dpou—_ealy e ul®,
Yersfley manppss pifsGspp HIUSamas o HLIBS G,
Savg, yars) QapPer @QubsmSuh, Yrruciu® peuier
SGHYL Fwowrs @Qouldsr, Lvss @sPmEa T HULE
S&vinBay dearsULBSSULBL. QSH85HD Dssiisder
evevr Qeus st

Cué@srdanuinib, Lo @Qevss Swaisefsr @eavwuh
Qv popdsd ule@su g, Syfui uGlLTde) e DIk
Sja oA gueror e HBSa%r ldei SRS ST

«®i WarsBi Mm% aerd (Cathode Ray Oscillograph)

Y armpad TeTL S I ang amiadr el or&@Lh
26 sal. Qé smaluie TS grar gserser aralames,
&g ddans YO Q6 dawssesss o u®SSIUGRaT par.
Qaraip alamsssbry ged ydvsorre) s QUUGSS S Fisefer
Mooy s el b er® S Srev, @oduietr H& o Gaid Her_&
G, gelier s aigaigms) QuOD @eveQureiawt)
u@Liumie) Qed o Gider s Si Hd arengal Qi gib Liwer
uPRen o g ‘



154 gefmmpi & Hqpmih

@8 smatuiev et @ifarairud (Cathode) Gmiideiranreyd
(Anode) @miby @ygaqparer, Qapd wréslul’. @@

ith 78

saTemé Gprdaer QurgdsuulGererer. o Gider
arudsfiair g (C) @arbyd eTevdL_grearser Gmiiderairuiar
(4,) H5Revmwi s A Gursh aflu QgFear gy, @oruier
Syaerp arow HoLggoror gefli Faguiew (Fluorescent
Screen) adapi & @el@pLd Leraflaw 2 @ TH@GLd. (@erLorer
TRELITET  &Danpeowd RETRESaD, oSS SDenguid
@alwg Qe gpGd Gasamrgw SHenioLijEer  sgpaduev
L GTaT@T.) GTwEL_grer QFdgyd Uren FSuds p,, y, 6TeT @ILD
Qe L. Q% sssBsesh, X,, X, oror gud QFmg sy
Q%01 § FEREEHLD  HEDWESUIUL BATGTSTs Y15 ¥y SEOEGES
Qe Cuuyerar  AdTarpss Garpur_y.ee o Hu@BL Lier
SawF s greanadns QEmGsHS Hosle alawdgd.
Qe ss5s sBaeT sl grersdnd il sl
alevdELb.

@Qr svus@e @n Cgry ssPsEEGL HdTarQss
Qe piti.oL. o pURS B srwdl_rrer QrBEgsHs Sas
u3 guth, BavL-ioL’ 1 & Ben&ul b Qupssciu”®, u_Qurerean p
aansuh. @O uh ss@selied GFuOL@LD 1Aerer s s
Ges pruiri et L1 QLTS BB ESLb.

ugLurie) QeiuGaaryy geduisr y4Hpdv ewEBrr
@urérapeh tereydpars wrpd, b dare@ppd ¥ 550
SEBEG oM Q@® qedgraraar Gugih &b QuprBid.
aqarGas, Swruie Garar g geollyerafl Gugis 8upid
Qenigssrer Csr® giterp aimgujo. X Cgry sEQse5s
@b CarguuBih iTer(pssiens e @ BT KA & gaiL)
i td @myid aguliu. «wd@rrCurer @Qugiw geblé
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Cspug @enguiev CFrar pitb aien FUL-ApLd rm TP L i
ya o pamslrs QGarppalsg. el Sossds
T gafliu-g SO rarenp IaaiGPd Qurdsd
B, @6 % o GaiuL.b Hani_d@Lb.

GuopPgravecluy. QL ds00upp @ kv 2 Ga
w5 g oLyt u@Liurd sy epan pudev ot G eeduia ma
warer & HEHTE Hemr T BDL_eVrLD,

aibioGeoremnsser (Beat Tones)

& @rQaseur Gas prur®arar Qb el apavmisdr @Gr Fow s
So Qués, 98iCaar Cupur® Gwpts Heorals @wms
Srév, LD ET &T HLBLD 6T6T LI & Lo Gt ST CLrid. 3 B
Qarar Garpiur® 8ss& Geoopss yoraler QuEgFred el
weridF@uid, el FBsuia b QgeNairsds GG, el aloriF®
ujib @ef g G Fuiajb adihindny Hmwd@Eh. alhwed geld SrHdG
Qas pulienLi s Fmid. e, afboe) @elsy Qe Cu e érer
@ Crgd & @swrys Qs g, @ed aerid&euwuld, Gsul
aaujh GO wpsCaedrigus Gwridmsgre, g & &
Qagiurlyrg. &re Qo Qaedl 0&e)bD G pE g
el hVSer Y FEY L. AML_TED QT MHEBE L @6 en DL
97 & giewria & Sgerd. ye B&uis albwdwser Q)& g
6 Ug Qostdr uaTomu e L TEGd. (Qaiairgy
BemL_d@ LU possGggrar alibw@ersd (Beat-tone)
6T 68T gy QL

adibo@ersdser 9 & o enmTie/é@ (Subjective) Ljw@as S,
oo &1 Qurmer FISoTEefer HGLIenLIsE STERT LPIWIT Sl
a1 HB HS M 30 2 BaIBIERTLLD STERT LPY-LIT e (.1 T8 T1)
&reng LOT S S ih @wa@@mmm rarQas, BQevsd smalser
erpLiyh  @Qevsuic uawraud Brwralds aiwwlarens
Quifl gitb 2 S R 0 Gl

s CLrems (Combination Tone)

2 DiQaiqir Ny N, o arer @ Soofl @667.5671 @Cr Jmlu,a,@m )
TP plssTe @Qaaln @OSEFLGT Hl.LTE HalDPer
& BiQaiehr &t sipamw Carp @OSEsL Tipal sew®,
@e1pPp@E &L_Crae orar gy Quui. @aain @lsess
2 BiQaiersefiar algPurssPeysd oeror (Ny NN;) &L
Curavgarws ITYPaFh® @Qisrel wr_mL & Crisg



186 ” pi—pi & Bapsth

LA igef (Tartini) erérait ser® (9.8 Sri. @) 3@ NS0
Lrig.efuder gane erar o Qi aik s gl @) 18 LiGGairens
(Differential Tone) erar gyompdSLILGD w1, Qi LGBarans,
ape ol L6 @5 WL o1 )T WTL_TAI F) APGT R F @iflenFLl
LI @ FEITUILD STAPLILITLD.

W seraw @idsefsr 5 Sidaaranliar 5. .0$0sramsuIe
(N, + N,) oaror @5 H®lGravganus 2anebGanradr e
sy ssri. @s0% IGHGamrens (Summational Tone)
aary Quui. Gopss PG g  gebsefer
Fl QL_rangFresr a3 pLdL 5558 FTuIBESG!LD.

Frajei oo 50N U@ panFow 855 Dgaflarss GsL &
r. @Qeiaysadd @ % udsh apy., G USED Dots Q)
@origer  s_wBuerorar.  sofldsaGu oo gib@ur g,
yupdar B8 YFsordpsGn. Jupops Csidg
Quil@® G ws5 FBIueTer UG gmeF CELGLD. I F6ET
@dsQen) HFsordGEGn. @ HCa Srawi o el
sl & et 61D G HSSTLBIb.

erat@ar, N, N, 9 @iQaieor o.omLw @@ Safl Hoa G
apgaranio @adsdar @87 Fow e sr&d @elggre, @Qaainm
@ods@s 1 N,NN, 2N,-N,, 2N,-N,, N+N, @pgeiu
Sl QL iramasdr (P SSTeQuITedFeler 6T 6T LOEIS G, LGT
(Octave) Q#it g Gs swrd. @aGauranssdr erqplins 3
&l @& oy @gFfss GalemrPLb:

(#) psaTarw@Qureiser o rdGith O&riiF@uirsed
B ECaawrHib.

(@) Qrawr@®w s Qsdajeror  goiderr QHEs
BasairHLb.

(@) o588 s BLrenFanud GaL&Caar®GLor, ggl,as&vf
@y 9 SiQaqr gierer gelanw wpsedsd eTepri
Gaser(BLb,

&L Quri sr@er &8y D ﬁmmmd@w o GiTLTas
e, Sl BLINFEHES Y% @_(mnrm LDI.@H:‘,&/YW 2_Goor
QL6 g EGSILBRGT D F. ETHET Fale) R LD LB
aoL. aDhplu@earer grev, barales @ i@ @uier
Criai@ss B @QULlsrsvewrwed @i LQuuwis@ular @@
wig, gpuoly. apgedua o der Gui a?@ﬁg,@@zﬂ@&@w. FLoF
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&rpp Al eyerer sr@ar saaieriSg N, N, erer gib
& BiQuarsoreror @ Fhavs ap e e duredEdr eTapLy
ey, Fa1aiCwHpudd LOHRLPS SgLniar o eRrid@ured
IY5G PEHD PAAS@FL_GT, HHPST FLDUBSOILLL
Ny 4 N,, N\NN, @z 9SiQaiarsesmu @adsdbrub
GsLs pudaTpg aarp QapdwGanrdey  Hepds
Sorarmi;  Qaiurms oy Camer 9 FiQalemr S6Em LIt
elmsussmsaied @ity w@gBauras, wHOWETH IS
Casrans erétr o Fo B@yi; Guoguid, ST LAUredEar o il
ure @aowralyed, uGBarmssey, WEGaramssesLd
Wsaph aelamin  Feo pi SmEGAweT b,  GSLSE apiguwir
Q@er YD QPY-RITEE . PG+

air_eviorar (Wattsman) ereriaui &r@6r yewiolienit)
Buirair p Qsw pans samal o BaIrs@F Gsrsdm sar Qs g,
ugCareans, BGGarans @i sl GLravg&or Uaalpan»
alord@ei; YD, QandwbBanreew %, HuHBurd
uECarams sr@e Cslarg aimasuiew erl1Gur g aedanio
wpAGLUIL B 616 id, @1 Hevn p TapLIL K& QF Pajews
wgarmwGureadser GgamaulnQuier pitb depdd sri.

wrdrrares® (Lagrange) eraraiped, wms (Young) ereris
@D, wHMD F & Pcsisesh, UGBaramFEsT albie
gdlaGor T @D SBIMSF Qaieluil L ari. @& SBS5 S
Rorrsfésiu’ L g. agQearafe, () a5 1o Gasren F &S
a5 alordsgamsui srafadv; (@) dbwlarms s
o amiemal g Srar QerBEGL; Y@@, i GL_ravs e Fwwh
yp e.emmimanh SGHRHT DG Tt apri@ureiu arsd
wgm SEQETHTH  AHopddsarid; (@) #®L Crensser
afibo@aranFser srar eraTme®, TIGUr gih &G revFser
Gs&_GuCLr@gaewry afwe pdsar Qs &b FolT Bl
fo Foowmsala %l G_repsFser Ga_@uQure g altbioey
S5 GaL BT pew. @S apraTurl e Queertd amL e
Lorair @ gafairar wpan puiet alor &8, 1GGaren s se@pLh alibioe
&5 Qaa)Bar gy erer 1 O gelayu® S Suyererri. .

phBesupn gcilm.l' @eswyiv (Concord and Discord)

Qrem® Yo g H3HS CupullL RAFEIEEST @Cr
FougGHa apriiee Ha1pdd uw yarald YL BByeTer §&
Bosyw gaar @emeyisrer uaLE QosGuitss
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Sy lumL gsrriorgl. uaBup Sarkisesedrer sbiadr
B wOLTY S Tt fedsdr BlmréEuOury g pdSmsa)
o @r@ueitenr Py Queary  uaTmLSsTed  QACrés
& Beyiser 06D wsS1TS. Y, QS B o1 1SG T GIeVTLD
@G GO ereflu 1D 55 FmEsTOSTET  PSFIMFR|
2 GHTI_TGLD; HYOWTE H&HTer AR smseNa) QB ST
@aar QanF ST 0.6 L TG LD 88 BmaCupuL_d& FibJuiar
Roriiser THpErE ol aIDSsPABESBamr@ 6T D
#5855 YHEY TWEFH. YN, Qap G aprdL_ev
uarar@sar: o A0 g Qevwds @Qams  Tards
@en s &ETRT QararamFail Qaiefudi_ri. I s&TLIY
@eflaniowpp abiodSeTTR ST @aIAT G o HUBS P
Qzar gib  @aflepwurpp  IDONEHLT o @I TESTS F(B5
ST ST @Qards Qs T UGB p@Z6T piLd alor $& %
N eI

ps8s giar @ms Aspsfou a6 Hpb65 gefluus

s amuieyd Qg p ddardsord. gofl el @G

Qauair an yanws RB@IT LUTTLILIST &S Q&rerGalrid. Kb G DS

sre Qe Quefuis peflew s 505 Sred Fan FeuILt LUmiFLer

sarsefe Qa iy o puBa Fadv. sealld&@f® (Flickering)

Grrsms grarg gofl Garerg ea»pujd ST JOL T

Qaieofloows S@shsgre, @ GAII L. sre Qe Oaser

Tadvigear samseisy Qaglerié® o HUELD. gafl&

A0 Grrib @& GBI L Fre ereodvamuiali-& &.19.@)QILD

Qaipiiyaris®  apuBa@ady.  HCsGure, gedufueisy

@GS st @ Qasefluier apu@d ailboewser GsL @Ld

sr@e Qaipliyeridfamu o HURSgia Fodk. ar Qe oufl 6V,

&sr@er Gaonad srwysafes APS55055 QG @68 2 ariemal

THUBSFusHG Gsmawrer sre QoL Qaefluics

Rarp g, Ysrarg oAbwOSaTTR & HUBL HEHTLL BRS,

Bamanrar @uia)@rrh Aa SR p.g. @SPmsaCHL G,
HC8sBurs albwwsalisr aaTaidms @i HarajbGGLoe

Y Bahssre, srg Gserai figldsr vaTured gel @iLbLo

Garavsuicr uaTamUL QUSET DG. &rFEGE SAHTIGUT,.
2 05 50ar o puPaFNE; @bFmTe) o pLBLD.

wrwps, alibwaseldr aaTamidms @dain adivdger
@i srev, sTHD Ga gLiLfib SHriiLyLh Qri_in g 8O D ;
HNUICUT F palaiT s QanFu - TH D . B



Bws gy @esé sgaisend 189

afibosr safier aradTenlidgans 8-S, 8Cor Hvw P 38-&@
CulBar EméEwEuryYds pdfmsa) o HU@L 6T LD,
efbvdsafeir’ eraremidons 8-S@Gw 3I3-d@d Qe LII@LD
Curg gaar Qs GEL_GLD eTeT DiLh STERTLILILLL &)

&KIBIGaTTe o PUBLD 9erEs QewF HSTal G @aiar
B, (1) @@ B@iguisd G& @b altbLosy safl6r 61T el & e ;
(2) abwevadr o HLBSFID B &rmseficar Fritdor 87
Qaichr&ar; (3) gedufer  spouery  Qarpapl  Qurgd
BmE@Quary Gereri Qeimiu’ . G&ralor&arrey &b
919 &1L Relrer i

QapwBaprev ey &b YrrisFRuisT gy md Db
Sr@@pith arenguL Gsrey alerd@uarenri: i erawTin S S apler
SLB8uerar @ans Qoo Qaialslr x yF5@gib, @evsLd
ewmrsssRar Frdews y AFRQd Qs s wengCaEr®
QUMmIB ST, PSBansre), faar Qe oHUBL STt

~
a8
= oS
9 3
'QQ
Wy
CQQ
W
LE
v
8

S Y % 8 % 2
BeoLas

(nTERVAL)

Uit 74

afermigtd. @an&ls e sd QuE & pio yaiuied oL @
ufairer g1 LioLBLh. 95 PamsaiE@L darssd 8 piwsBeinds
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CaverPid. o Fral g, @G RAOFHTRFefcr o PiGaehr IR SLb
11, 1:2, 2:3 Qus@uwrme, 9ITEED Gnps s RSIDmsnay
& puB. Guad, @ apep eTedr A9DSS P & AIBor p
Qan._QaiafisalpEGLreys, psPmsa) o DHLUBL GTeTLH
@ r@ari 19 50w g L@ . RS eravirser & Puananri
Qoé@uwlurg @sPmea; QFaflajb Qaflawuh SyeL_iLb.
wpE@urer Qe Qaiefl B gmi%er @an F@sri g6t
Fhalened GO0 Pereresr.
gobuiar ayinp (Loudness) geluiar Gsgapn (Intensity)
QmF, Qwrdsew @Qravrg HEGL QU SAUTEAT R &HEOrLD
o gy s, @) g QFaluie gOwudy GFrppald@d o i
fsr yarar@b. @l LUrad FnFrEGE GSITF R KNG
urtde g al@yuid QFwayd @l o 0med6sr Heramardk
GO0u g Qs Pay &b, @addiar QFday (I) b5 G6f Ko
udar atdfer (A) @Quwydss Cuial@ssBlmsGd (I oo A7)
erart g mrd wparGu YPEs o.avreww. erarCGa, 2 gLy
guiar Qe damarnb, GFaluier o awri@ plarujd (Seasitive. .
ness) Qureds .

@eduier 2 iy log I-6@ Crial R g5 Fe) QwBSGLD oTeFLI HI
Qargorapen puicd savr Pis o awenw. oTerGas, Gy
o WF 2 FULjLD 2 WD,

B uroy  Quiusridssgred, BGEs  Horafed
D oG Carpmelsgd. aarGa, o gy, gals@ Qurds.
aflar o e Yamwlamull Qurgd sid @aEG. GLoaub,
9w Qurgeler Qunilg K000 2ert &5B6r i Sawnt
Qurps@mé@G. H5Gas, 20 SFFT YiFE owy
@adufer o gLiLb o w (LD, ;

ooy MerallBH> (Measurement of Loudness) )
Orafwrey earsiu®n gaduisr o gy log I-&@ CGmi
ai@55FABEGL TdTu g sRRrBIgEsiu Rerer g, I, I,
aarumal G SO L. o @iQaiamr o e @l Hdvsedsr
Qe daysorrs QBESLBd. Lo, L, erarumar  apan pGu
SalpPar o griL&enr erer@ririb.
L, c loge I,
L, = K log,, 1, K a1éiru G @@ wor 960,
R L. - Klagl. I. !
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Qs QB o riysersHiliam_Gu earar Gagur iy H&
Q&Ma) oL _tb (Intensity level) erar m Qs '
o gral g, QFday i 1b L = L, = Ly

= K [loglo Il - 103’10 I.]
= Klogio I/1,

@8 I, srari 1 Uy $ 558 GH0E QF Fainuis (Standard
Reference Intensity) Q@&rarariL@@ .m0 Gle I S6iT UL F HF
Bl még 10 @Car arl yG. 9 &, HFiGaiar 1000
s gldawud QFal o awry s Qsrmi@@ur g (threshold
audibility) ¥y58 g@eduiar Qs dal DGF FioorGLd.

GL_8Guev (Decibel)

Qe SerL. FwaTurL g K-uler wFlenu 1 eaarm
T@S G EQFTAITL T, 2 glysefidr  Gaipur® L = log,
I . egiysaiar @5 Guwpur® Gue (Bel)
T p YNETH GPESLILORGT P Gl. OSrICLAmWE FaHTH
9965 ‘@rsrd QU ereTuailier dlars Qs NG
QPER aGRaTpg. @5 I el Qulsrs QL sre,
@8 10-60 @ wrians AL AQUD (Decibel) arar@Capid. @) g
o6 Uy ssr ywsr@w (Standard Unit). erarGay, 2_guiLy
seflar Gas piurt et QL AGUG®AN &0 S5 Fire

L = 10 log,o (I/Io) O @0ue Hb. L = 1Q@QRQLiev
erarapev, 1 = 10 logio (Ii/Io) Y@Lb-

: 1
genswrd, logie Ii/le = {5
orarGau I,[Iy = 126 HBLb.
o1 51015, gedi0sBals 26 55 (26%) wrbpd Qe

‘Ll gmg @6 OLAGUD Jyara) wrpPRPS. @ F HIEF -

fPuw orppb. Q65 wrppsemsF Qeal 2.6 I Gl

L
L

100 I, 98 @@SGLEOLITQY Si
10 log,o 100
10 log,e 107
S &wre, Lm 20 OL80U6) Lo
@8sGure I, = 1000 Iy & QBEGLAUTL I
L = 10 log,;, 10°
L = 30 QL ®G@uev,

gon

11
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28dmrg Qo gdseler 2.7 Gagur® 20 L&
Quersst [, Jupdid 8 gy 0Es geluiear Qs ey
woppomsai. 100 wbg BEEs@nsGL s QN DI
$CsCBure o gy Gagur® 30 GL8Quaasr e,
garhdar Qepa; wppms Gured 1000 vEG GG
er@ru gih Qgeflair&® m gi.

o gunliar  gyoraliliy psrs o FPdvouE  GOEE
Gaiawr®o. OFal 2 @rsd GgrL-m@w (threshold of hearing)
2 gy ddvanw QiS5 Haralilig.ar & 08%vuirsd Q&Ereren qurtd.
@zail o.argg Ogrm@G geaduier Qspda; I, = 105 FCGer
urt (F Hg B i Y. aeduduroed QFad & DHEd g
peduder Qeda) 102 GCr air s g B L7 &L, eremGay,

0-3
L =10 IOgIO (%0"5)

= 10 log,e 10**

aprag L = 120 GL8Guamsdr g e,
&Gurer (Phene) h
Qzal o eI S oMID, SSHT HSie, erew ere)duLd
95\9#9&119@@13 Qurmws g wrplerper. @Cr pasQss
amw, Y@ GCadlay HFiCacrapew a6l
Saer 2.gni®  Capu®@ear per. eTer@as, eo.gLieU
Sarai ‘HQure’ a1ar @b wHBmi G LT LRSS
u@aarpg. SCurarseie yeralL il @i @eiuler
o giiy, dd@y-4@ 1000 9y Sieiser o amiul @ safld &5 Ser

QL_@0uasele yorelL LILIL.L. o TS DGF FLOOTGLD.

25Cas, al@ys@ 1000 9 Giajsalie QL AQuU Sjaral@Ld,
Saurar Hearad® @5 GERGT pat. TBS FESTU 1%, 512
& B el QT ISP 2. yliemud srawr@urib. 1000
gBial 86 UGSSIF FISmS @idss Q) g, o s6r
o gUamus QarPEsUu_L. 5586 o gl &@&E Fwworss FM
Qeiwerd. QUCUT g LWYESré wrsBear Qema) wilitb
(QL-@Quevaarfaov) Qa&r@SSILL L. &y $Par 2 _glianLt
SQuraTsene Qs1REGL. Qo réFin Hord@Gh JYSTEaLD
SQumest LwiaT LIRS » Gl
R ss &y arfiemssar (Musical Scales) ez @onswenhs dr

Qearp HSHurLSESd Qu sSrEsefar al@sw 1:1

Yo g 1:2 erar QwseuCurg BEts osFmsa T LB
s e, 1:2eraT @b oI9s5H guer 9L mSDuarer
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@ galuyh Qavsd smedsenth 168

N PiQasatr saflar Qr@REsd (range) erabvrotb (octave) eremed
u@. @i aarnsPeper o mBuydrer QaaiGai gy u8iF
Qarar 2_avw HrmEBor @Qensdsy aflamsamwsd - &PEGLD.
B¢ srmsdr o pb alaFiiCur oW g @pigL alams
Cwr gdssre, sr@ew Qalu o erimar o HUBSFID.
@aairms geduier S, osa8r Garpur®, g apPS
Sripa), Qe srs o puBS G Qaflu o.ewrie) @amal
Quavewrd Qur grairs Qevs erar i@, Qmssss Caamalt
U@ aperp  apdBuiorer umTLEer oul  @ens (Rhythm),
eunE Qae (Melody), parg @mes (Harmony) y@Lb.
o Qs padsersfaml-GuujeTor Sre) YaTmas GBS FLDe
PG Q& aaTU g FGE THPSITP-T @edslrS
QFri.it g oraplybQuirg o pBpRw_CGuw e HLBLD
Qariiieys o.cor_r@g @l o arid@muds @ mPEE 0.
ROEG Qg L gdsdars GainSrTnGLired erapliyb@uir Gi
oG @b Qe 2 ewriF@enws &M% Lb.

POESG Gmsmu WERuUorss Qsrar® Cuey (B @aosF
(Western Music) &Sl Rarer gl. QeHe, EiGH&
@ene# (Carnatic Music) @um®E Q@msow wWERuwrss
Qsradr® ek FOToT Fl.  RUEG QavFuie Qariisg
@edudar F@Bevw wrHEPL®, ULgurs apgeds GuGe
gpBus, IpE HCs wrBf Ly lugurss G @) @b
Fruuamentts QupRABmpib. @b apaw » Gt &i GSr eTaTL]
u@ib. Guasri® QosFuie® QsHG QPws g (Musical
Scale) W g Quidy Lwilt reflld Fraufeans erartt QL.
apHSTOEQ ST LOTAPLOGY QB FloTor  @B)F %5 aleFuien
S srrF FGHuIAmE G (tonic) Cupsgsd amr ol ® &y
ST MEGT 2_Tarar. demal Doh, Ray, Me, Fah, Soh, Lah, Te,
Doh' erar aromisL @R pear. QanadbGanrai ey &Ml @
vy pld ymar C, D, E, F, G, A, B,C" eréir @b erps g
&oTre) FHESILODET por.  Fiey & @QenFuled) @aHan D
o, My &, 1oy LIy &, B, oV TG @YD TS FIForred &M
QB ib. wpI® alaFudd @ %7 Freriseler 3 PiGalerser
256, 288, 320, 341°3, 384, 4267, 480, 512 b,

26 Y &7 afosid gy Qi Qaefsedr o.crorar.
PG &5 STATEPHGL, wWHARG S5 SrATSDHGL o ror
Qe Qaaflow 985 sGPuyerer @adulasr 2 8iGa ebriws
Gopig s@Buarar glls’ HPIQuTTEID @IS s gL
WHeirar $5rev @ AILIB G @ILodESLD. QS giEsTL L 185, C, D
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288 9
256~ 8
KG. @sn Cuegi Grar (Major Tone) erér gy Qi
D, E @avas @uawry p@aperenr Qe Qasefl 320/280 = 10/9
250, QsHG ewari GLrar (Minor Tone) sreir gy @riwis
E,F Qea Qrawgpgn @anr.Guuerer @an Qaerl
341/320 = 16/15 &b, @BsH& Gevd Grer (Semi Tone)
erar  Quui. F, G @avar @rewryp@d o-orar @ent Qased!
384/341 = 9/8 y&b. G, A Qmar Quabry HEaperer @QanL.
Qasefl  426/384 = 10/9 H@w. A, B Qeas @)rebrg H@Ld
@anr.Quuujsrer @anL_Qasedfl 480/426= 9/8 &b, B, C' Qamas
@ty ph @m_Guuarer @aL-Qaefl  512/480 = 16/15
YE. Qawrms HPF50Ss FGHsBEBa. Cuuyerer
Qe Qatelen s SamE@BL pen puiey aper p Guoggi Gr.mabr
so5it, @Qrewr® ewari GLrer ey, @rar® Gevd @rrar
K@FLD 2. 61T 61T GOT +
@ Qaralsdhr Ca@me e puigyd SeRr&@L_ereb.
S BT G PAIaITs FGIouLd YSTIE EGHIRS aGsy b
aimLd L9aTar & sray G oribe @b apam puied C, D @avas
Brewry pEaparer GavL.Qavell 9/8 H&Gd. @) sHG CevsairL.
(Second) e Quuwi. C, E @eves @oedry p&iparer
@eor_Qasefl 320256 = 5/4. @30S Gugt Gsi® (Major
Third) erar gy Quui. C, F @eval @rawrg pEaperer Qeant.
Qasel! 347/256 = 4/3, @ &D& Cogyi «Gumig (Major Fourth)
erar g Quuii. C, G @awas @ rawry &b Qoo Guujeror @ant
Qasell 384/256 = 3/2 Guoggi doL90b11g (Major Fifth) erer @b,
C,A Q@ma @Qrery.pSn Qorugierer @t Qared
426256 = 5/3 Guggt ofidevd (Major Sixth) erewiLi@b. C, B
@avar @rewry. pEGparer Qo Gasafl 430/256 = 15/8 Guogr
Qeasairg (Major Seventh) eard Quui. C',C @Qavas
@rawrg. pEeperer @t Qasefl 512/256 = 2 erewiord (Octave)
er@T LILIBLD.
CueL-® @asuie Curw@ (Major Scale), &5pS
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Quality

Kidney Stones
Kundt’s Tube
Bridge

Altitude
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Vocal Chord
Focussing
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Low Pressure
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Component Note
Audible

Zones of Audibility
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Auditory Nerve
Manipulative Mechanism
Hump
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Delicate Flame
Elevation
Shoot up
Harmonic Echo

Upper Partials, Overtones,
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Microphone

Radar
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Perpendicular
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Logarithmic Cents

Type
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Tap
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Drum

Free Surface
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Trace
Definition
Square
Reinforcing
Duralium

Richness
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Atmospheric Pressure
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Outlet
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Diffraction Grating
Effect
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Explosion
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Adiabatic
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Extraneous Noise
Apparent

Output
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Evacuated
Vacuum
Differentiation

Hydrophone

Membrane

Jet

Mouth of the Jet
Jet Propulsion
Jet Plane

Jet Burner
Geophone

Sine Curve
Sonar
Stroboscope
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