
  c`v_© weÁvb 

BDwbU 18  c„ôv # 401 

 
 

kã  
 
 

f‚wgKv  
Avgiv cÖwZwbqZ kã Drcbœ K‡i _vwK Ges kã ï‡b _vwK| kã n‡”Q w¯’wZ¯’vcK gva¨‡gi e¯—zKYvi jw¤K̂  
ev Aby‰`N©̈  Zi½| wKQy kã Avgv‡`i ïb‡Z fvj jv‡M| Avevi wKQy kã ïb‡j Avgiv wei³ nB| †hgb-
Avgiv m½xZ ïb‡Z fv‡jvevwm| cÖK…Zc‡¶ m½xZ we‡kl ch©ve„Ë kã Zi½| kã Zi½ †Kvb gva¨g e¨ZxZ 
cÖevwnZ n‡Z cv‡i bv| GB mZ¨ cix¶v K‡i †`Lv hvq| aiv hvK GKwU ˆe`¨ywZK N›Uv (Electric Bell) 
GKwU wQwchy³ †evZ‡ji †fZi evRv‡bv nj| GB kã Aek¨B †kvbv hv‡e| wKš—z cv‡¤úi mvnv‡h¨ †evZ‡ji 
†fZi‡K evqyk~b¨ Kiv n‡j N›Uvi kã Avi †kvbv hv‡e bv| gva¨‡gi †fZi w`‡q kã cÖevwnZ n‡Z mgq 
jv‡M| gva¨g KwVb, Zij A_ev evqexq n‡Z cv‡i| kã Zi‡½i cÖwZdjb, cÖwZmiY BZ¨vw` n‡Z cv‡i| 
GB BDwb‡U Avgiv kã Zi‡½i wewfbœ w`K wb‡q Av‡jvPbv Kie|  
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cvV-1  
kªve¨, k‡ãZi I k‡ãvËi Zi½mg~n, kã mÂvj‡bi †KŠkj, myihy³ kã, 
Acmyi, myi I ¯î, myi hy³ k‡ãi ˆewkó¨|  
 
D‡Ïk¨  
G cvV †k‡l Avcwb  
(1) kªve¨, k‡ãZi I k‡ãvËi Zi‡½i msÁv ej‡Z cvi‡eb, 
(2) k‡ãi mÂvjb †KŠkj e¨vL¨v Ki‡Z cvi‡eb, 
(3) myihy³ kã I Acmyi wK Zv eY©bv Ki‡Z cvi‡eb,  
(4) myi I ¯î Gi cv_©K¨ Ki‡Z cvi‡eb, 
(5) myihy³ k‡ãi ˆewkó¨ wbiƒcb Ki‡Z cvi‡eb,  

 
18.1.1 t kªve¨, k‡ãZi I k‡ãvËi Zi½ mg~n (Audible, Infrasonic & Ultrasonic 
Waves)   
kãZi½ jw¤K̂ ev Aby‰`N©̈  hvwš¿K Zi½| †Kvb w ’̄wZ¯’vcK gva¨‡g †Kvb e¯—zi K¤ú‡bi d‡j kã Zi½ 
Drcbœ nq Ges evavcÖvß bv n‡j Zv PZzw`©‡K Qwo‡q c‡o| †h gva¨‡g kã Zi½ cÖevwnZ nq †mB gva¨‡gi 
e¯—zKYvmg~n kã Zi‡½i cÖev‡ni mgvš—iv‡j `yj‡Z _v‡K| gva¨g KwVb, Zij ev evqexq n‡Z cv‡i| G 
ai‡bi jw¤K̂ ev Aby‰`N©̈  hvwš¿K Zi‡½i K¤úvsK 20 Hz †_‡K 20,000  Hz Gi g‡a¨ _vK‡j Avgv‡`i 
kªe‡bw›`‡q k‡ãi Abyf‚wZ Rb¥vq| AZGe jw¤K̂  ev Aby‰`N©̈  hvwš¿K Zi‡½i K¤úvsK D³ mxgvi g‡a¨ 
_vK‡j  Zv‡K kªve¨ Zi½ e‡j| †h mKj jw¤̂K  ev Aby‰`N©̈  hvwš¿K Zi‡½i K¤úvsK 20 Hz Gi wb‡P 
†mme Zi½‡K k‡ãZi (Infrasonic) Zi½ Ges †h me jw¤^K  ev Aby‰`N©̈  hvwš¿K Zi‡½i K¤úvsK 20,000 
Hz Gi †ekx †m me Zi½‡K k‡ãvËi (Ultrasonic) Zi½ ejv nq| k‡ãZi Zi½ mvaviYZ e„nr Dr‡mi 
K¤ú‡bi d‡j Drcbœ nq| †hgb f‚wgK‡¤úi d‡j Drcbœ Zi½ k‡ãZi Zi½|  

 
18.1.2 t kã mÂvj‡bi †KŠkj (Mechanism of Propagation of Sound)  

kã Zi½ evav bv †c‡j Dr‡mi  PZzw`©‡K Qwo‡q c‡o| kã mÂvj‡bi Ab¨Zg cÖavb gva¨g nj evqy| 
Aek¨ KwVb ev Zij c`v‡_©i ga¨ w`‡qI kã mÂvwjZ n‡Z cv‡i| Z‡e k~b¨ gva¨‡g kã mÂvwjZ n‡Z 
cv‡i bv| GKwU myi kjvKvi K¤ú‡bi d‡j evqy gva¨g hw` Av‡jvwoZ nq Z‡e Zvi cÖK…wZ wKiƒc? myi 
kjvKvi evû hLb mvg‡bi w`‡K AMÖmi nq ZLb Zv evZvm‡K Pvc †`Iqvi d‡j ¯’vbxqfv‡e evqyi NbZ¡ 
e„w× cvq Ges evqy Nbxfeb ev evqy ¯—‡ii ms‡KvPb ax‡i ax‡i mvg‡bi w`‡K GwM‡q hvq| Avevi myi 
kjvKvi evû hLb wb‡Ri w`‡K †diZ Av‡m ZLb ¯’vbxqfv‡e evqyi NbZ¡ n«vm cvq Ges evqy Zbyfeb ev 
cÖmviY nq| 
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wPÎ t (18.1) myi kjvKvi mvnv‡h¨ gva¨‡gi e¯—zKYvi ms‡KvPb I cÖmvi‡Yi Øviv kã Zi‡½i DrcwË| 

Gfv‡e ¯—‡ii evqyi ms‡KvPb I cÖmviY ch©vqµ‡g  nq| myi kjvKvi evû evi evi hLb Kw¤úZ n‡e Ges 
Zv msjMœ  evqy¯—‡i K¤úb m„wó Ki‡e ZLb evqy¯—‡i ms‡KvPb I cÖmviY evi evi mvg‡bi w`K GwM‡q hv‡e| 
wKQy`~‡i †Kvb e¨vw³ Dcw¯’Z _vK‡j ev kã Zi½ ai‡Z m¶g hš¿ emv‡bv _vK‡j kã aiv co‡e|  

 
18.1.3 t myihy³ kã Ges Acmyi (Musical Sound & Noise)   
Avgiv cÖwZwbqZ A‡bK ai‡bi kã ïb‡Z cvB| †Kvb †Kvb kã AZ¨š— myLkªve¨ Avevi †Kvb †Kvb kã 
AZ¨š— kª“wZKUy| hLb †Kvb kã Zi½ wbqwgZ (Regular), ch©ve„Ë (Periodic) Ges wbiwew”Qbœ fv‡e ïbv 
hvq ZLb H kã‡K myihy³ (Musical) kã ejv nq| Avevi hLb †Kvb kã Zi½ AwbqwgZ nq ZLb H 
kã‡K myinxb ev Acmyi (Noise) e‡j|  
 

18.1.4 t myi I ¯̂i (Tone & Note)   
mvaviYZ GKwU gvÎ K¤úvsKwewkó kã‡K myi e‡j| GKvwaK K¤úvsKwewkó hyMcr m~‡ii mgvnvi‡K ¯î 
e‡j| Z‡e ¯^‡ii g‡a¨ g~j myi (Fundamental tone) Qvov Dcmyi (Over tone) mg~‡ni K¤úvsK g~j my‡ii 
K¤úvs‡Ki ¸wYZK n‡j Zv‡`i‡K nvi‡gvwbKm& (Harmonics) e‡j| †Kvb ¯^‡i nvi‡gvwbK&‡mi msL¨v hZ 
†ekx n‡e †mB ¯î ZZ kª“wZgayi n‡e| †hgb GKwU nvi‡gvwbqv‡g wewfbœ K¤úvs‡Ki AvUwU myi _vK‡Z 
cv‡i| 
 

18.1.5 t myihy³ k‡ãi ˆewkó¨ (Characteristics of Musical Sound)   
myihy³ k‡ãi cÖavbZ: wZbwU ˆewkó¨ _v‡K, h_v (1) ZxeªZv (Intensity) (2) Zx¶œZv (Pitch) I (3) ¸Y 
(Quality)|  
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(1) ZxeªZv t kã cÖev‡ni mgq cÖev‡ni mg‡Kv‡Y gva¨‡gi GKK †¶Îd‡ji ga¨ w`‡q GKK mg‡q †h 
cwigvY kw³ mÂvwjZ nq Zv‡K k‡ãi ZxeªZv (Intensity) ejv nq|  GKB ZxeªZvi kã wfbœ wfbœ e¨w³i 
wbKU wewfbœ iKg g‡b n‡Z cv‡i| ZxeªZv Zi‡½i we —̄vi I K¤úvs‡Ki Dci wbf©ikxj| 

†Kvb Zi‡½i we¯—vi A K¤úvsK n I  ZxeªZv I n‡j,  

I A 2   

I n 2   

GQvov Drm n‡Z †kªvZvi ~̀iZ¡ D  n‡j, I  1

D2  | 

 

(2) Zx¶œZv t k‡ãi Zx¶èZv kªe‡bw›`ª‡qi GKwU we‡kl Abyf‚wZ| K¤úvs‡Ki Ici k‡ãi Zx¶œZv (Pitch) 
wbf©ikxj| ‡h ¯^‡ii K¤úvsK hZ †ekx †m ¯̂i ZZ Zx¶œ|  
 

(3) ¸Y t ¸Y Øviv GKB ZxeªZv I Zx¶èZvi `ywU kã‡K ci¯úi †_‡K Avjv`v Kiv hvq| myihy³ k‡ãi ¸Y 
¯^‡ii Ges nvi‡gvwbK&‡mi Dci wbf©ikxj| 

†Kvb ev`¨h‡š¿B GKwUgvÎ K¤úvs‡Ki myi Drcbœ nq bv eis eûmsL¨K K¤úvs‡Ki kã mgb¦‡q MwVZ ¯îB 
Avgiv ïb‡Z cvB| ¸‡Yi wfbœZvi Rb¨B eySv hvq †KvbwU †Kvb h‡š¿i kã|  

 

 

mvi ms‡¶c  

kªve¨, k‡ãZi I k‡ãvËi Zi½ t Zi‡½i K¤úvsK 20 Hz Gi bx‡P; 20 Hz †_‡K 20,000 Hz Gi g‡a¨; 
20,000 Hz Gi Dc‡i n‡j h_vµ‡g k‡ãZi, kªve¨ I k‡ãvËi Zi½ e‡j|  

kã mÂvjb †KŠkj t †Kvb gva¨‡gi †fZi w`‡q gva¨‡gi e¯—zKYvmg~‡ni ms‡KvPb ev Nbxfeb Ges cÖmviY 
ev Zbyfe‡bi ch©vqµwgK AMÖmi nIqvi d‡j kã mÂvwjZ nq|  

myihy³ kã I Acmyi t kã Zi½ wbqwgZ I ch©ve„Ë n‡j Zv‡K myihy³ kã; Avi Zi½ AwbqwgZ n‡j 
Zv‡K Acmyi e‡j|  

myi I ¯î t GKwUgvÎ K¤úvsK wewkó kã‡K myi e‡j| hyMcrZfv‡e GKvwaK K¤úvsKwewkó kã‡K ¯^i 
e‡j|  

myi hyy³ k‡ãi ˆewkó¨ t ZxeªZv, Zx¶œZv I ¸Y|  
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cv‡VvËi g~j¨vqb  
(K) ˆbe¨©w³K cÖkœ t mwVK DË‡ii cv‡k wUK  wPý (√) w`b  
1.  kªve¨ kã Zi‡½i K¤úvsK n‡e? 
 (1) 20 Hz †_‡K 20,000 Hz 
 (2) 2000 Hz †_‡K 20,000 Hz 
 (3) 20 Hz †_‡K 200 Hz 
 (4) 50 Hz †_‡K 50,000 Hz 
 
2. †Kvb gva¨‡g kã Zi½ cÖevwnZ n‡Z cv‡ibv? 
 (1) KwVb gva¨‡g (2) Zij gva¨‡g 
 (3) evqy gva¨‡g (4) k~b¨ gva¨‡g  
 
3. kã ‡Kvb ai‡bi Zi½? 
 (1) Avo Zi½ (2) jw¤K̂ Zi½ 
 (3) Avo I jw¤K̂ Zi‡½i wgkªY (4) ‡Kvb Zi½ bq 
 
4.  myi hy³ kã wK ai‡bi Zi½? 
 (1) Ach©ve„Ë  (2) wekvj we¯—vi mn  
 (3) ch©ve„Ë   (4) we¯—vinxb  
 
5.  myihy³ k‡ãi ˆewkó KqwU? 
 (1) GKwU  (2) ỳwU 
 (3) wZbwU  (4) PviwU|  

 
 
(L) msw¶ß cÖkœ  
1. kã mÂvj‡bi †KŠkj eY©bv Ki“b|  
2. myi I ¯^‡ii msÁv w`b|  
3. myihy³ k‡ãi wZbwU ˆewkó¨ wK wK?  
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cvV-2  

¯îK¤ú, ¯îK‡¤úi MvwYwZK we‡k­lY, ¯îK‡¤úi cÖ‡qvM  
 

D‡Ïk¨  

G cvV †k‡l Avcwb-  
(1) ¯̂iK‡¤úi msÁv ej‡Z cvi‡eb, 

(2) ¯̂iK‡¤úi MvwYwZK we‡k­lY eY©bv Ki‡Z cvi‡eb, 

(3) ¯îK‡¤úi cÖ‡qvM †Kvb †Kvb †¶‡Î nq Zv eyS‡Z cvi‡eb|  

 

18.2.1 t ¯̂iK¤ú (Beats)  

cÖvq mgvb K¤úvsK wewkó I cÖvq mgvb Zx¶èZv m¤úbœ ỳwU myi kjvKv‡K GK‡Î evRv‡j Drcbœ kã Zi½ 
`ywUi DcwicvZ‡bi d‡j e¨wZPvi nq Ges kã cÖvej¨ ch©vqµ‡g GKevi ev‡o I GKevi K‡g| kã 
cÖve‡j¨i ch©vqµwgK GB  n«vm-e„w×‡K e‡j ¯îK¤ú (Beat)| 

 
wPÎ t (18.2) ỳwBwU wbKUeZ©x K¤úvsK wewkó ¯^‡ii ¯îK¤ú  

µmwPwýZ †iLv I W‡UW †iLv KvQvKvwQ K¤úvs‡Ki `yBwU Zi½ Ges Ab¨ †iLvwU Dnv‡‡`i jw× wb‡`©k 
K‡i|  
 
18.2.2 t ¯̂iK‡¤úi MvwYwZK we‡k­lb  
awi Aí K¤úvsK-cv_©K¨ wewkó `ywU kã Zi½ GKB w`‡K AMÖmi n‡”Q| Dfq Zi‡½i we¯—vi ym  GKwUi 
K¤úvsK n1  I AciwUi n2 | †h †Kvb mgq t †Z ‡Kvb we› ỳ‡Z mvg¨ve¯’v †_‡K miY h_vµ‡g y1  I y2  

n‡j, Zv‡`i mgxKiY wb¤œwjwLZfv‡e cÖKvk Kiv hvq 

y1  = ym  sin 2n1 t 

y2  = ym  sin 2n2 t   

DcwicvZ‡bi bxwZ Abyhvqx,  
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jw× miY, Y = y1  + y2  

 = ym  sin 2n1 t + ym  sin 2n2  t    

 = ym  [ sin 2n1  t  + sin 2n2  t  ] 

 = 2ym  [ sin 
2n1 t + 2n2 t

2    cos 
2n1 t - 2n2 t

2    ] 

[  sinA + sinB = 2sin 
A+B

2   cos
A-B

2   ] 

 = 2ym  sin 2 





n1+n2

2   t  cos 2  





n1-n2

2   t 

 = Ym  sin2 





n1+n2

2  t    

 = Ym  sin2nt 

GLv‡b, 







Ym =  2ymcos2





  n1 - n2

2 t   , n= 





n1+n2

2   t  --------------- (18-1) 

†`Lv hv‡”Q jwä Zi½ mij ¯úw›`Z MwZm¤úbœ Zi½ hvi we¯—vi  

Ym  = 2ym  cos 2  





n1-n2

2   t  Ges  

K¤úvsK n = 
n1+n2

2   

we¯—vi Ym  Gi msL¨vMZ gvb m‡e©v”P n‡e hLb, cos 2  





n1-n2

2   t  = 1 

ev, 2  





n1-n2

2    t = 0, , 2 ............ m 

ev, t = 0, 
1

n1- n2
 ,   

2
n1- n2

 , .............  
m

n1- n2
  

AZGe `ywU cÖej kã †kvbvi ga¨eZ©x mgq  
1

n1- n2
    sec. 

Avevi jwä Zi‡½i ZxeªZv me©wb¤œ n‡e hLb, cos 2  





n1-n2

2   t = 0 

ev, 2  





n1-n2

2   t = 

2 , 32   , ............ (2n + 1) 


2  

ev, t = 
1

2(n1 - n2) ,  
3

2(n1 - n2) ,  .............. 
2m+1

2(n1 - n2)      

AZGe `ywU wb:k‡ãi ga¨eZ©x mgq  
1

n1- n2
    sec. 
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Kv‡RB cÖwZ †m‡K‡Û kã IVvbvgv Ki‡e (n1 - n2 ) evi|  

myZivs cÖwZ †m‡K‡Û ¯îK‡¤úi msL¨v =(n1 - n2 ) hv DrmØ‡qi K¤úvs‡Ki cv_©‡K¨i mgvb|  

DrmØ‡qi K¤úvs‡Ki cv_©K¨ †ewk n‡j cÖwZ †m‡K‡Û ex‡Ui msL¨v †ewk nq| d‡j k‡ãi n«vm-e„w× Lye `ª“Z 
nq e‡j exU Avi Dcjw× Kiv hvq bv| 

 

18.2.3 t ¯̂i K‡¤úi cÖ‡qvM (Application of Beats)   

(1) ev`¨ h‡š¿i myi wgjv‡bv (Tuning of Musical Instruments)t `ywU ev`¨h‡š¿i myi GKB wKbv 
Zv cix¶v Ki‡Z n‡j ỳwU hš¿‡K GKmv‡_ evRv‡bv nq Ges j¶¨ ivLv nq †Kvb ¯îK‡¤úi m„wó nq wKbv| 
hw` ¯îK‡¤úi m„wó bv nq, Z‡e eyS‡Z n‡e ỳwU ev`¨h‡š¿i myi GKB|  

(2) ARvbv K¤úvsK wbY©q : `ywU myi kjvKvi K¤úvsK KvQvKvwQ n‡j, GKwUi K¤úvsK Rvbv _vK‡j 
AciwUi K¤úvsK ¯îK‡¤úi mvnv‡h¨ wbY©q Kiv hvq| awi, Rvbv K¤úvsK n1 , ARvbv K¤úvsK n2 | 

myZivs ¯îK‡¤úi msL¨v n n‡j n2  = n1  n, Gevi Rvbv K¤úvs‡Ki myi kjvKvi evû‡Z mvgvb¨ †gvg 
jvwM‡q cybivq `ywU myi kjvKv GK‡Î evRv‡bv nq| hw` †`Lv hvq ¯îK¤ú e„w× †c‡q‡Q Z‡e eyS‡Z n‡e 
K¤úvsK-cv_©K¨ e„w× †c‡q‡Q A_©vr n2 >n1 | AZGe n2  = n1  n| Avevi hw` ¯îK¤ú n«vm cvq Z‡e 
†evSv hv‡e K¤úvsK-cv_©K¨ n«vm †c‡q‡Q|  

†m‡¶‡Î, n2  = n1  n  

(3) Lwb‡Z `~ywlZ M¨v‡mi Aw¯—Z¡ wbY©q (Detection of Poisonous gases in mines)t `ywlZ I 
weï× evqy c~Y© K‡i AM©vb b‡j myi Drcbœ Kiv hvq| `ywlZ evqyi NbZ¡ wfbœ nIqvq m„ó my‡ii K¤úvsK wfbœ 
nq| d‡j ¯̂iK‡¤úi m„wó nq| wKš—z evqy weï× n‡j ¯̂iK¤ú m„wó nq bv|  
 
D`viniY-1 : aiv hvK `ywU myi kjvKvi K¤úvsK h_vµ‡g 256Hz I 252Hz, cÖwZ †m‡K‡Û ¯îK‡¤úi 
msL¨v KZ? 

mgvavb : cÖwZ †m‡K‡Û ¯̂iK‡¤úi msL¨v = n2 n1  

    GLv‡b n1  = 256 Hz, n2 = 252Hz 

cÖwZ †m‡K‡Û ¯îK¤ú = 256256 = 4 

wKš—z ARvbv K¤úvs‡Ki myi kjvKvq †gvg AvU‡K w`‡j ¯îK¤ú eÜ n‡q hvq| D‡j­L¨ †h †gvg jvwM‡q myi 
kjvKvi evû fvix Ki‡j K¤úvsK K‡g, myZivs wØZxq myi kjvKvi K¤úvsK †ekx|  

A_©vr  n2  = 258 Hz 

 
D`vniY-2 : `ywU myi kjvKv GK‡Î Kw¤úZ Ki‡j Giv cÖwZ †m‡K‡Û 2wU  Drcbœ K‡i, GKwUi K¤úvsK  
¯îKí 256 Hz AciwUi evû‡Z †gvg AvU‡K w`‡j ¯̂iK¤ú †kvbv hvq bv| wØZxqwUi K¤úvsK KZ? 

mgvavb : aiv Rvbv K¤úvsK  n1  

ARvbv K¤úvsK n1  ¯îK‡¤úi msL¨v n 
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†h‡nZz cÖwZ †m‡K‡Û ¯̂iK‡¤úi msL¨v = 2 

Ges  n1  = n1  n 

= 256 z ev z 

 

D`vniY 3 t ỳwU myi kjvKv GK‡Î evRv‡j cÖwZ †m‡K‡Û 4wU ¯̂iK¤ú m„wó nq| GKwUi K¤úvsK 384 Hz|  
Aci myi kjvKv‡K Nlv n‡j AveviI cÖwZ †m‡K‡Û 4wU ¯îK¤ú †kvbv hvq| wØZxq myi kjvKvi K¤úvsK 
KZ? 

mgvavb t awi 1g myi kjvKvi K¤úvsK n1  

 2q myi kjvKvi K¤úvsK n2   

¯îK‡¤úi msL¨v n 

Rvbv Av‡Q, n2  = n1   n 

 = 384  4 

 = 388 Hz          ev, 380 Hz 

wØZxq myi kjvKv‡K Nlvi c‡i Avevi cÖwZ †m‡K‡Û 4wU ¯îK¤ú m„wó nq|  

AZGe Nlvi ci n2  = 384  4  = 388 Hz          ev, 380 Hz 

myi kjvKvi evû‡Z Nlv n‡j K¤úvsK e„w× cvq|  

Nlvi Av‡M wØZxq myi kjvKvi K¤úvsK 380 Hz Ges Nlevi ci wØZxq myi kjvKvi K¤úvsK 388 Hz. 

 
 

mvi ms‡¶c  
¯îK¤ú t cÖvq mgvb ZxeªZv I KvQvKvwQ K¤úvsKwewkó `ywU kã GKB mgq Drcbœ Ki‡j kã `ywUi jwä 
kã ch©vqµ‡g †Rv‡i Ges Av‡¯— †kvbv hv‡e| k‡ãi cÖve‡j¨i GiKg ch©vqµwgK n«vm-e„w×‡K ¯îK¤ú ejv 
nq|  

¯îK‡¤úi cÖ‡qvM t ev`¨h‡š¿i myi wgjv‡bv, ARvbv K¤úvsK wbY©q, Lwb‡Z `ywlZ evqyi Aw¯—Z¡ wbY©q| 

  
cÖ‡qvRbxq mgxKiY 

¯îK‡¤úi jwä mgxKiY t  Y = Ym   sin 2 





n1+n2

2   t    

cÖwZ †m‡K‡Û ¯îK‡¤úi msL¨v = n1 - n2   [n1  >  n2    n‡j] 

A_ev  n2   - n1       [n2 > n1  n‡j] 
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cv‡VvËi g~j¨vqb  
(K) ˆbe©̈ w³K cÖkœ  
mwVK DË‡ii cv‡k wUK wPý () w`b  

1. ¯̂iK¤ú Drcbœ n‡e KLb? 
(K) ỳwU k‡ãi K¤úvsK cv_©K¨ mvgvb¨ n‡j| 
(L) `ywU k‡ãi K¤úvsK cv_©K¨ k~b¨ n‡j|  
(M) `ywU k‡ãi K¤úvsK cv_©K¨ GKwU AciwUi 4 ¸Y n‡j| 

(N) `ywU k‡ãi K¤úvsK GKwU AciwUi   
1
4  ¸Y n‡j|  

 

2. ỳwU ev`¨ h‡š¿i myi mgvb wKbv eyS‡Z n‡j wK Ki‡Z n‡e? 
(K) ev`¨ hš¿ `ywUi IRb wVK Av‡Q wKbv †`L‡Z n‡e  
(L) ev`¨ hš¿ ỳwU GKB mg‡q ˆZix wKbv †`L‡Z n‡e  
(M) cÖwZ †m‡K‡Û ¯îK¤ú k~b¨ wKbv †`L‡Z n‡e   
(N) cÖwZ †m‡K‡Û ¯îK‡¤úi msL¨v 1 wU wKbv †`L‡Z n‡e |  
 
 
(L) msw¶ß cÖkœ  
1. ¯̂i K‡¤úi msÁv wjLyb  
2. ¯̂i K‡¤úi cÖ‡qvM wK wK? 
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cvV 3  
Uvbv Zv‡ii K¤úb, Uvbv Zv‡i Avo Zi‡½i †eM 
 

D‡Ïk¨  
GB cvV †k‡l Avcwb - 
● Uvbv Zv‡ii K¤úb m¤ú‡K© Rvb‡Z cvi‡eb,  
● Uvbv Zv‡i Avo Zi‡½i †eM wK‡mi Dci wbf©ikxj Rvb‡Z cvi‡eb| 
  

18.3.1 t Uvbv Zv‡ii K¤úb (Vibration of stretched string)  
mylg ˆ`‡N©̈ i Ges ¶z`ª cȪ ’‡”Q` wewkó GKwU Zvi‡K Uvb K‡i `ycÖvš— Ave× Kiv nj| G Ae¯’vq Zvi‡K 
Uvbv Zvi e‡j| Uvbv Zv‡i ˆ`‡N©̈ i mv‡_ j¤f̂v‡e g„ ỳ AvNvZ Ki‡j Avo K¤úb (Transverse vibration) 
Drcbœ nq ev ejv P‡j Avo Zi‡½i m„wó nq| Avo Zi½wU ỳB cÖv‡š—i w`‡K AMÖmi n‡q cÖvš— n‡Z 
cÖwZdwjZ n‡e| AvcwZZ I cÖwZdwjZ Zi½Øq w¯’i Zi‡½i m„wó Ki‡e Ges ZviwU eû¶b Kw¤úZ n‡Z 
_vK‡e|  
 

18.3.2 t Uvbv Zv‡i Avo Zi‡½i †eM (Velocity of transverse wave in a stretched 
string) : awi `ywU w¯’i we›`yi g‡a¨ mylg cȪ ’‡”Q` wewkó GKwU Zvi Uvb Ae ’̄vq Av‡Q| ZviwUi Uvb T  

 
wPÎ t 18-3 

G Ae¯’vq Zv‡i g„`y AvNvZ Kivq Avo Zi‡½i m„wó n‡q‡Q Ges AB H Avo Zi‡½i GKwU Ask| Avo 
Zi½wU evg †_‡K Wvb w`‡K AMÖmi n‡”Q| AB Gi AwZ ¶z`ª Ask PQ|  
wPÎ 18-4 G PQ †K †evSvi myweavi Rb¨ eo K‡i †`Lv‡bv n‡q‡Q|  
PQ ¶z`ª AskwU‡K e„‡Ëi gZ Kíbv Kiv hvq| CP Ges CQ †K ¯úk©K aiv P‡j|  
myZivs CP I CQ eivei Uvb T  wµqvkxj 
wPÎvbyhvqx COP = COQ = .  
CP eivei wµqvkxj T Uv‡bi Ej­¤^ Dcvsk TsinI Abyf‚wgK Dcvsk Tcosh_vµ‡g CO I CM †iLv 
eivei wµqvkxj|  

 
wPÎ 18-4 

A B 
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kã  c„ôv # 412 

Ab¨wU‡K CQ eivei wµqvkxj ej T. GB e‡ji Dj­¤̂ Dcvsk Tsinwb‡Pi w`‡K CO eivei Ges 
AbyfzwgK Dcvsk TcosCNeivei wµqvkxj| CM I CN eivei wµqvkxj ej mgvb I wecixZgyLx 
nIqvq ci¯úi‡K bvKP K‡i †`q| AZGe Kvh©Kix ej 2TsinGes Bnv CO eivei wµqvkxj| 

Zv‡ii GKK ˆ`‡N©̈ i fi m n‡j PQ As‡ki fi m  r  2 

[PQ Pv‡ci e¨vmva©̈  r , ZvB PQ Pv‡ci ˆ`N©̈  r] 

CO  eivei †K› ª̀gyLx ej = mr(2)  
v2

r   

 = 2mv2  
GLv‡b v †e‡M Zi½ O †K›`ªwewkó Pvc eivei MwZkxj|  

 2Tsin = 2mv2  

ev, 2T 2mv2 

AwZ¶z`ª e‡j sin 

ev, v2  = 
T
m  

ev, v = 
T
m  ....  ....  ....  ....  ....  (18-2) 

†eM = K¤úvsK  Zi½‰`N©̈   

ev, v = n

GLb m¤ú~Y© ZviwU P msL¨K e„Ëvs‡k wef³ n‡q K¤úb Drcbœ Ki‡j G‡KKwU e„Ëvs‡ki ˆ`N©̈  
l
p  , GLv‡b  

l = Zv‡ii ˆ`N©̈ | cÖwZwU e„Ëvsk Aa© Zi½ ˆ`N©̈  wb‡`©k K‡i|  

  
l
p  = 


2  

ev,  = 
2l
p    

 v = nn‡Z cvB, 

ev,  v = n. 
2l
p    

ev, 
T
m  = n. 

2l
p    



18.2 n‡Z V = 

T
m   

ev, n = 
p
2l   

T
m   

ev, n = 
l
 

T
m   ....  ....  ....  ....  ....  (18-3) 

A_©vr K¤úvsK = 
l

Zi½ ‰`N©̈  
Zv‡ii Uvb

Zv‡ii GKK ‰`‡N©̈ i fi  
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D`vniY t †`Iqv Av‡Q, Zv‡ii ˆ`N©̈  l = 25 cm = 0.25 m 

Uvb T = 10kg  g = 10kg  9.8 m sec-2  

Zv‡ii GKK ˆ`‡N©̈ i fi m = 9.8  10-3  kg/m 

Rvbv Av‡Q,  

 n = 
1
2l  

T
m      

 =  
1

2  .25
  

10  9.8

9.8  10-3      

 = 200 Hz 
 

18.3.3 t Uvbv Zv‡i wewfbœ ai‡bi K¤úb (Different modes of vibration of stretched 
string)  

`yB cÖv‡š— AvUKv‡bv Ae¯’vq GKwU Uvbv Zv‡ii gvSLv‡b AvNvZ Ki‡j `yB cÖv‡š— wb¯ú›` we›`y I gvSLv‡b 

my¤ú›` we› ỳ Drcbœ n‡e|  G Ae ’̄vq  l = 

2    (wPÎ 18.5) 

n1  =  
1
1

 
T
m    = 

1
2l 

T
m      ....  ....  ....  ....  .... (18-4) 

 
wPÎ t 18-5 

†Kvb GK cÖvš— †_‡K GK PZz_©vsk `~‡i ZviwU‡K AvNvZ Ki‡j `yB cÖv‡š— wb¯ú›` we›`y QvovI ga¨Lv‡b 
AviI GKwU wb¯ú›` we›`y Drcbœ n‡e| G Ae ’̄vq, l = 2 

n2  =  
1
2

 
T
m    = 

2
2l 

T
m     = 2n1  ....  ....  ....  ....  .....  ..... (18-5) 

G †¶‡Î K¤úvsK g~j K¤úvs‡Ki wØ¸Y|  

GKBfv‡e wZb e„Ëvs‡k ev Pvi e„Ëvs‡k ev AviI †ekx fv‡M wef³ K‡i Zvi‡K Kw¤úZ Kiv hvq| †m 
Ae¯’vq h_vµ‡g n3  = 3n1 ,  n4  = 4n1   ........................  BZ¨vw`|  
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D`vniY 1  
GKwU Zv‡ii fi 3gm Ges ˆ`N©̈  60cm| ZviwU‡K KZ e‡j Uvbv n‡j Gi Avo K¤ú‡b Drcbœ 1g 
Dcmy‡ii K¤úvsK n‡e 200 Hz? 
mgvavb t †`qv Av‡Q, Zv‡ii ˆ`N©̈ , l = 60cm = 0.6m 
    Zv‡ii fi, 3gm = 0.003 kg 

 Zv‡ii GKK ˆ`‡N©̈ i fi, m = 
0.003

0.6   = 5  10-3  kg m-1  

          = .5  10-2  kg m-1    
1g Dcmy‡ii K¤úvsK, n2  = 200 Hz 

Zv‡ii Uvb T aiv hvK|  

m~Îg‡Z, n2   = 
1
 l 

T
m      

�n2
2  =  

1

 l 2
   . 

T
m               [eM© K‡i] 

�T = n2
2  l 2  m 

 = (200)2     (0.6)2    0.5   10-2  
 = 72 N. 
 

mvi ms‡¶c  
Uvbv Zv‡ii K¤úb t Uvbv Zv‡i g„`y AvNvZ Ki‡j Avo Zi½ m„wó nq| Uvbv Zv‡ii `yBcÖvš— `„pfv‡e 
AvUKv‡bv _vK‡j `yB cÖvš— †_‡K Zi½ cÖwZdwjZ n‡q w¯’i Zi½ m„wó nq| Uvbv Zv‡i GK jyc loop, `yB 

jyc, wZb jyc BZ¨vw` n‡Z cv‡i| G Ae¯’vq Zi½  ‰`N©̈  h_vµ‡g 2l, l, 23  l; †hLv‡b l Zv‡ii ˆ`N©̈  n‡e|  

 
cv‡VvËi g~j¨vqb  
(K) ˆbe©̈ w³K cÖkœ  

mwVK DË‡i wUK wPý () w`b  
1. Uvbv Zv‡i g„ ỳ AvNvZ Ki‡j wK Zi½ Drcbœ nq? 
(1) jw¤̂K Zi½ (2) Avo Zi½ 
(3) Zwor Py¤K̂xq Zi½  (4) †Kvb Zi½ m„w÷ nq bv|  
 
(L) msw¶ß DËi w`b  
1| Uvbv Zv‡i w ’̄i Zi½ wKfv‡e Drcbœ nq?  


