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 DÏxc‡Ki Zi½wU evav †c‡q cÖwZdwjZ n‡q GKB c‡_ wecixZ w`‡K wd‡i G‡m GKwU bZzb Zi½ m„wó n‡jv| 

 [ me KqwU ivwk SI GK‡K cÖKvwkZ ] 

 K) `kv Kx ? 1 

 L) k‡ãi ZxeªZv †j‡ej 20dB ej‡Z Kx eyS ? 2 

 M) DÏxc‡Ki Zi½wUi Zi½‰`N©¨ KZ ? 3 

 N) DÏxc‡K m„ó bZzb Zi½wU‡Z m‡e©v”P we Í̄v‡ii Ae ’̄vb¸‡jv wbY©q Kiv m¤¢e wKbv Ñ MvwYwZKfv‡e we‡kølY Ki| 4 

DËi : K) `kv n‡jv †Kv‡bv GKwU K¤úgvb e ‘̄i †h‡Kv‡bv gyû‡Z©i MwZi mg¨K Ae ’̄v| 

 L) †Kv‡bv k‡ãi ZxeªZv I cÖgvY ZxeªZvi k‡ãi k‡ãv”PZvi cv_©K¨‡K ZxeªZv †j‡fj e‡j| †Kv‡bv k‡ãi ZxeªZv 

†j‡fj 20 dB ej‡Z eySvq: 

1. `ywU wbw`©ó K¤úvs‡Ki k‡ãv”PZvi cv_©K¨ 20 dB †hLv‡b GKwU cÖgvY ZxeªZvi k‡ãi k‡ãv”PZv| 

2. ‡Kv‡bv k‡ãi ZxeªZv I cÖgvY ZxeªZvi Abycv‡Zi jMvwi`‡gi `k ¸Y 20 dB Gi mgvb| 

M) DÏxc‡Ki Zi‡½i mgxKiY, 

Y1 = 100 sin  (100t – 5x) 

     = 100 sin (100 t - 5x) ...... (i) 

Avgiv Rvwb, AMÖMvgx Zi‡½i mgxKiY,   𝑌 = sin (2𝜋𝑓𝑡 −
2𝜋𝑥

𝜆
) … … … … … . . (𝑖𝑖) 

 i) bs I (ii) bs mgxKiY Zzjbv K‡i cvB, 

 5 = 
2  

  

 ev 5 = 2 

   = 
2

5
 m = 0.4 m  

AZGe, DÏxc‡Ki Zi½wUi Zi½‰`N©¨ 0.4 m| 

 N) DÏxc‡Ki Zi‡½i mgxKiY, 

 Y1 = 100 sin  (100t – 5x) 

 bZzb Zi‡½i mgxKiY n‡e, 

 Y2 = - 100 sin  (100t + 5x), 

 jwã miY, Y = Y1 + Y2 

 = 100 sin  (100t – 5x) – 100 sin  (100t + 5x) 

 = 100 [sin  (100T – 5x) – sin  (100t + 5x)] 

 = 100 [2 cos  (100t) sin  (5x)] 

 = 200 cos (100 t) sin (5x) 

 Y = A cos (100t); †hLv‡b A = 200 sin (5x) 

 

 

 

𝑌 = sin (2𝜋𝑓𝑡 −
2𝜋𝑥

𝜆
) 𝑚 



2| GKwU Dr‡mi AMÖMvgx Zi‡½i mgxKiY, 𝑦 = 0.3𝑠𝑖𝑛 (100𝜋𝑡 −
𝜋𝑥

20
) 𝑐𝑚 Ges GwU Drm †_‡K 20 m `~‡ii 

GKwU †`Iqv‡ji w`‡K Pjgvb wQj †hLvb †_‡K cÖwZdwjZ n‡e| 

 K) g~j m~i Kv‡K e‡j ? 1 

 L) Aí fi mshy³ K‡i wKfv‡e ARvbv ïi kjvKvi K¤úv¼ wbY©q Kiv hvq? 2 

 M) DÏxc‡Ki AMÖMvgx Zi‡½i †eM wbY©q Ki|  3 

 N) Drm I †`Iqv‡ji ga¨we›`y‡Z Kx NU‡e Zv MvwYwZK we‡køl‡Yi gva¨‡g DËi `vI| 4 

DËi : K) †Kv‡bv ¯̂‡i Dcw ’̄Z me©wb¤œ K¤úv¼ wewkó myiwUB g~j m~i| 

 L) GKwU myZvi GK cÖvšÍ‡K myikjvKvi GK evû‡Z †eu‡a Aci cÖvšÍ‡K GKwU KwcK‡ji Dci w`‡q wb‡q †Kv‡bv fi 

Szwj‡q w`‡q myZvwU‡K UvbUvb †i‡L myikjv‡K Kw¤úZ Ki‡j Gi K¤ú‡bi w`‡Ki Dci wbf©i K‡i myZvq `yB ai‡bi 

Zi½ m„wó n‡Z cv‡i| hw` myikjvKvi K¤ú‡bi w`K myZvi ˆ`‡N©¨i mgvšÍivj nq ZLb myZvq jw¤^K Zi‡½i m„wó nq 

Ges myikjvKvi K¤úv¼, N myZvi K¤úv¼, n Gi wØ¸Y nq| hw` myikjKvvi K¤ú‡bi w`K myZvi ˆ`‡N¨i j¤^w`‡K nq 

ZLb myZvq Avo Zi‡½i m„wó nq Ges myikjvKvi K¤úv¼, N myZvi K¤úv¼, n Gi mgvb nq| Gfv‡e fi hy³ K‡i 

ARvbv myi kjvKvi K¤úv¼ wbY©q Kiv hvq| 

 M) GLv‡b 𝑦 = 0.3𝑠𝑖𝑛 (100𝜋𝑡 −
𝜋𝑥

20
) 𝑐𝑚  

 GB mgxKiY‡K AMÖMvgx Zi‡½i mvaviY mgxKiY 𝑦 = 𝑎𝑠𝑖𝑛 (
2𝜋

𝜆
𝑣𝑡 −

2𝜋𝑥

𝜆
)  Gi mv‡_ Zzjbv K‡i cvB,  

 ev 

2𝜋

𝜆
=

𝜋

20
 

 ev  = 40cm 

 Avevi, 

2𝜋

𝜆
𝑣 = 100𝜋 

 ev 

2𝜋

40
𝑣 = 100𝜋 

 ev, v = 
100   x 40

2  
 = 2000 c m s-1 = 20 m s-1

 

 AZGe, DÏxc‡Ki Zi‡½i †eM 20 m s-1
 

 N) GLv‡b, Zi‡½i †eM v = 20 m s-1  

 Zi½ ˆ`N¨,  = 0.4m 

  K¤úv¼, f = 
v

 =  
20 m s

0.4 m
   = 50 Hz 

 GLv‡b, 20 < f < 20000 

 Avevi, Drm †_‡K ‡`qv‡ji `~iZ¡, d = 20m 

 GLb, Drm I †`qv‡ji ga¨we›`y M 

 ‡`qvj †_‡K d = 
d

2
  = 

20 m

2
 = 10 m `~‡i Aew ’̄Z| M we›`y‡Z k‡ãi cÖwZaŸwb †kvbvi mgq t n‡j,  

 t = 
2 d 

v
 = 

2 x 10 m

20 m s 
 = 1 s 

 kãwU Drm †_‡K wM‡q †`qv‡j cÖwZdwjZ n‡q M we›`y‡Z wd‡i Avm‡Z †gvU mgq jv‡M = (
10

20
 +1) s =1.5s 

 AZGe, kãwU m„wó nIqvi 1.5 s ci Drm I †`qv‡ji ga¨we›`y‡Z cÖwZaŸwb †kvbv hv‡e| 

 

 

-1 

-1 

 

1 

1 



3| GKw`b Avwei `ywU 640 Hz I 480 Hz Gi myikjvKv w`‡q evqy‡Z kã Drcbœ K‡i| †h Zi½‰`‡N©¨i cv_©K¨ 0.18 

m †cj| GKB mg‡q cÖexi 320 Hz Gi GKwU myi kjvKv w`‡q cvwb‡Z I evqy‡Z kã ˆZwi Kij| †m 4.32 m 

Zi½‰`‡N©¨i cv_©K¨ †cj| GwU w`‡q †m evqy‡Z I cvwb‡Z k‡ãi †eM cwigvY Kij| 

 K) ZxeªZv †j‡fj Kx ? 1 

 L) ÔmKj Abybv`B ciek K¤úb, wKš‘ mKj ciek K¤úb Abybv` bq|Ó e¨vL¨v Ki| 2 

 M) Avwe‡ii Kg©KvÐ †_‡K evqy‡Z k‡ãi †eM wbY©q Ki| 3 

 N) cÖex‡ii cixÿvq `ywU gva¨‡g k‡ãi †e‡Mi AbycvZ wK n‡e? MvwYwZKfv‡e we‡kølY Ki| 4 

DËi : K) †Kv‡bv k‡ãi ZxeªZv Ges cÖgvY ZxeªZvi Abycv‡Zi jMvwi`gB n‡jv H k‡ãi ZxeªZv †j‡fj| 

 L) †Kv‡bv K¤úbiZ e ‘̄‡K Ab¨ GKwU K¤úÿg e ‘̄i wbKU Avb‡j wØZxq e ‘̄wU‡Z K¤úb ïiæ nq| G‡K ciek K¤úb 

ev Av‡ivwcZ K¤úb e‡j| †Kv‡bv e ‘̄i wbR¯̂ K¤úv¼ Avi Zvi Dci Av‡ivwcZ ch©ve„Ë ¯ú›`‡bi K¤úv¼ mgvb n‡j 

e ‘̄wU AwaK we Í̄v‡i Kw¤úZ nq| G ai‡bi K¤úb‡K Abybv` e‡j| Abybv` n‡jv ciekZ K¤ú‡bi GKwU we‡kl iƒc| 

Kv‡RB me Abybv`B ciek K¤úb, wKš‘ me ciek K¤úb Abybv` bq| 

 M) GLv‡b, myikjvKvØ‡qi K¤úv¼, 

 f1 = 640 Hz, f2 = 480 Hz 

 kjvKvØq Øviv P gva¨‡g m„ó k‡ãi Zi½‰`‡N©¨i cv_©K¨ 

 2 - 1 = 0.18 m .................(1) 

 P gva¨‡g k‡ãi †eM, v? 

 P gva¨‡g Dfq kã Zi‡½i †eM GKB Ges g‡b Kwi, Zv --- 

  v = f11 = f22 ..........................(2) 

 GLb 640 Hz > 480 Hz A_©vr f1 > 2 nIqvq (2) bs n‡Z cvB, f2 >1  

  bs n‡Z cvB , f2 - 1 = 0.18 

 ev, 

𝑣

𝑓2
−

𝑣

𝑓1
= 0.18𝑚 

 ev, 𝑣
𝑓1−𝑓2

𝑓1𝑓2
 = 0.18m 

 ev, v  
640Hz - 480 Hz

640Hz x 480 Hz
 = 0.18m 

 ev, v  
160 Hz

640 Hz x 480 Hz
 = 0.18 m 

  v = 345.6 m s-1
 

 AZGe, evqy gva¨‡g k‡ãi †eM, 345.6 m s-1
 

 N)  awi, cvwb gva¨‡g k‡ãi †eM, Vw 

 DÏxcK †_‡K cvB, k‡ãi K¤úv¼, f = 320 Hz 

 evqy gva¨‡g k‡ãi †eM, va = 345.6 m s-1
 

 evqy gva¨‡g k‡ãi Zi½‰`N©¨, a 

 cvwb gva¨‡g k‡ãi Zi½‰`N©¨ = w 

 GLv‡b, w - a = 4.32m 

 ev, 

V 
 - 

V 
  = 4.32 m 

 ev, 

1
 (Vw – Va) = 4.32 m 

 ev, Vw – Va = 4.32 m × f 

f f 

f 

w a 



 ev, Vw = Va = 4.32 m × f 

 = 345.6 m s-1 + 4.32 m × 320 Hz 

 = 1728 m s-1 

 AZGe, DÏxcK Abymv‡i cvwb‡Z k‡ãi †eM 1728 m s-1
myZivs k‡ãi †e‡Mi AbycvZ-cvwb : evqy = 1728:320 = 

27 : 5 

4| `ywU GKB iKg Uvbv Zvi mg K¤úv‡¼i Avo Zi‡½ Kw¤úZ n‡”Q| I‡_‡jv 2q Zv‡ii Uvb 2% e„w× Kivq 20 sec G 

3wU weU Drcbœ nq| AZtci wgw_jv 2q ZviwUi Uvb 2% nªvm Ki‡jv| 

 K) 1 dB Kx ? 1 

 L) y = a sin t cos kx mgxKiYwUi cÖK…wZ e¨vL¨v Ki| 2 

 M) Zi½ `ywUi cÖviw¤¢K K¤úv¼ wbY©q Ki| 3 

 N) wgw_jvi m„ó weU I‡_‡jvi m„ó we‡Ui mgvb n‡e wK bv MvwYwZKfv‡e hvPvB Ki| 4 

DËi : K) 1 †ej (B) Gi GK `kgvsk‡K 1 dB ejv nq| 

 L) y = a sin t cost kx mgxKiYwU GKwU w ’̄i Zi‡½i mgxKiY wb‡`©k K‡i, hvi we Í̄vi cos kx| 

 mgxKiYwU n‡Z GwUB cÖZxqgvb nq †h, gva¨‡gi cÖwZwU KYv A we Í̄vi wb‡q mij‡`vj MwZ‡Z Kw¤úZ nq, hvi 

K¤úv¼ n = 
v
  (cÖwZwU Pj Zi‡½i K¤úv‡¼i mgvb)|  

 GB we Í̄vi A = cos kx mg‡qi Ici wbf©i K‡i bv, A_©vr wbw`©ó we›`y‡Z Aew ’̄Z KY©vi we Í̄vi aªæeK nq| wKš‘ x Gi 

gv‡bi Ici wbf©i K‡i wewfbœ we›`y‡Z we Í̄vi wewfbœ nq| 

 M) awi, cÖv_wgK Ae ’̄vq K¤úv¼Øq fA I fB †hLv‡b fA = fB 

 2% Uvb e„w× Ki‡j, 20 s G 3wU weU †`q  

  we‡Ui nvi 

3

20
  

 Uvb e„w× Ki‡j K¤úv¼ fB
1
 n‡j, 

 𝑓𝐵
1 =

1

2𝑙
√

T+Tএর2%

μ 
 

 ev, 𝑓𝐵
1 =

1

2𝑙
√

1.02T

μ 
..................(ii) 

 cÖv_wgK Ae ’̄vq K¤úv¼ 𝑓𝐵 =
1

2𝑙
√

T

μ 
.....(ii) 

 Avevi, cÖwZ †m‡K‡Û weU msL¨v fB
1 -  fB = 

3

20
   

 (i)  (ii) n‡Z cvB,

𝑓𝐵
1

𝑓𝐵
= √1.02 

 ev,  

𝑓𝐵
1−𝑓𝐵

𝑓𝐵
=

√1.02−1

1
 

 ev,  

3

20

𝑓𝐵
= √1.02 − 1  

 ev, fB = 
3

20(  1.02 - 1)
 = 15.074 Hz 

 cÖviw¤¢K K¤úv¼ fA = fB = 15.074 Hz. 

  

 



N) ÔMÕ n‡Z cvB, weU msL¨v fB
1 -  fB = 

3

20
  = 0.15 

 ev, fB = 15.074 - 
3

20
 =14.924Hz 

 2% Uvb n«vm Ki‡j 2q ZviwUi K¤úv¼, 

 𝑓𝐵
2 =

1

2𝑙
√

T−Tএর2%

μ 
 

 = 𝑓𝐵
2 =

1

2𝑙
√

0.98T

μ 
...... (i) 

 cÖv_wgK Ae ’̄vq K¤úv¼, 𝑓𝐵 =
1

2𝑙
√

T

μ 
............. (ii) 

 (i)  (ii)  n‡Z cvB, 

𝑓𝐵
2

𝑓𝐵
= √0.98 

 ev, 

𝑓𝐵
2−𝑓𝐵

𝑓𝐵
=

√0.98−1

1
 

 ev, 

𝑓𝐵
2−𝑓𝐵

14.924
=

√0.98−1

1
 

 ev, 𝑓𝐵  −  𝑓𝐵
2  =  − 0.14999 

 ev, 𝑓𝐵 − 𝑓𝐵
2 < 𝑓𝐵

1 − 𝑓𝐵 

 myZivs, we‡Ui mvgvb¨ cwieZ©b NU‡e| 

5| iwb mg‡e‡M †gvUimvB‡Kj Pvwj‡q hvIqvi mgq m„ó AMÖMvgx Zi‡½i mgxKiY y = 5 sin (60 t – 0.5x) Gi 

ZxeªZv 60 dB| G mgq wecixZ w`K †_‡K Avmv GKwU evm Gi n‡Y©i ZxeªZv †j‡fj 100 dB| k‡ãi ZxeªZv 

†j‡fj 120 dB Gi mgvb n‡j Kv‡b hš¿Yvi m„wó K‡i|  

 K) AóK Kx ? 1 

 L) k‡ãi mvnv‡h¨ Lwb‡Z `~wlZ M¨v‡mi Aw Í̄Z¡ wbY©q Kiv hvq Ñ e¨vL¨v Ki| 2 

 M) †gvUi mvB‡Kj Øviv m„ó k‡ãi †eM KZ ? 3 

 N) evmwU nY© evRv‡j iwbi Kv‡b hš¿Yv m„wó n‡e wK-bv Ñ MvwYwZK we‡køl‡Yi gva¨‡g gZvgZ `vI| 4 

DËi : K) ‡h we‡kl Dcmy‡ii K¤úv¼ g~j my‡ii K¤úv‡¼i wØ¸Y Zv‡K wØZxq mg‡gj ev g~j m~‡ii A÷K e‡j| 

 L) k‡ãi mvnv‡h¨ Lwb‡Z `~wlZ M¨v‡mi Aw Í̄Z¡ wbY©q Kiv hvq| G‡ÿ‡Î GKB gv‡ci `ywU duvcv b‡j weï‡× evqy I Lwbi 

evqy w`‡q c~Y© Kiv nq| Lwbi evqy weï× bv n‡j Gi NbZ¡ wfbœ n‡e Ges k‡ãi †eMI wfbœ n‡e| d‡j bj `ywU‡Z Drcbœ 

k‡ãi K¤úv‡¼i mvgvb¨ cv_©K¨ n‡e| K¤úv‡¼i G cv_©‡K¨i Rb¨ bj `ywU‡K GKB mv‡_ evRv‡j weU Drcbœ n‡e| hw` 

weU Drcbœ bv nq Z‡e eyS‡Z n‡e Lwbi evqy weï×| Avi hw` weU Drcbœ bv nq Z‡e eyS‡Z n‡e Lwbi evqy weï×| Avi 

hw` weU Drcbœ nq Z‡e eyS‡Z Lwbi evqy `~wlZ| 

 M) ‡gvUi mvB‡Kj Øviv m„ó k‡ãi mgxKiY, 

 y = 5 sin (60t – 0.5x)  

 G mgxKiY‡K AMÖMvgx Zi‡½i Av`k© mgxKiY, 

 y = a sin 
2 

 (vt – x) Gi mv‡_ Zzjbv K‡i cvB, 

  

2 
 =0.5 

 ev,  = 
2  

0.5
  = 

2×3.1416

0.5
m = 12.57m 

 Avevi, 2 
v

 =60 

 

 

 

 

 

 



 ev, v = 30 ×  

 ev, v = 30 × 12.57 m s-1 =376.99 ms-1
 

 AZGe, †gvU mvB‡Kj Øviv m„ó k‡ãi †eM 376.99m s-1
| 

 N) gUi mvB‡K‡ji k‡ãi ZxeªZv †j‡fj 1= 60 dB 

 ev‡mi n‡Y©i ZxeªZv †j‡fj 2= 60 dB 

 cÖgvY ZxeªZv I0= 10-12 Wm-2
 

 GLb, ‡gvUi mvB‡K‡ji kã ev ev‡mi n‡Y©i k‡ãi ZxeªZv h_vµ‡g I1 I I2 n‡j, 

 1 = 10 log10 
I 

I 
  

 ev, 60 = 10 log10 
I 

I 
  

 ev, I1 = 106 x I0 = 10-6 Wm-2
  

 Avevi, 2 = 10 log10

I 

I 
  

 ev, 100 = 10 log10

I 

I 
  

 ev, I2 = 1010 x I0 = 10-2
 

  `ywU k‡ãi †gvU ZxeªZv, I =I1 + I2 

 = (10-6 + 10-2) W m-2 

 = 0.010001 W m-2 

 `ywU k‡ãi Dcw ’̄wZ‡Z ZxeªZv †j‡fj,  = 10 log10

I

I
  

 = 10 log10

0.010001

10
  

 = 100.0004 dB 

 ‡h‡nZz  < 120 d B, A_©vr ̀ ywU k‡ãi Dcw ’̄wZ‡Z ZxeªZv †j‡fj hš¿Yv m„wóKvix ZxeªZv †j‡fj A‡cÿv Kg| AZGe, 

evmwU nY© evRv‡j iwbi Kv‡Y hš¿Yv m„wó n‡e bv| 

 

  

 

  

1 

0 

1 

0 

2 

0 

1 

0 
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