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eq \o((((,cÖkœ(1) bvwnqvb †nv‡U‡ji †`qv‡j †njvb w`‡q e‡m euvwk evRv‡”Q| euvwk‡Z Drcbœ k‡ãi Zi½ cÖKvkK mgxKiY Y = 0.5 sin(  eq \b(100t ( \f(x,3.4)) m. Zi½wU 85m `~‡i Aew¯’Z K‡j‡Ri †`qv‡ji mv‡_ evav †c‡q mgvb K¤úv¼ I we¯—vi wb‡q wd‡i Av‡m| mxgv I ixZv †nv‡÷j †_‡K K‡j‡Ri w`‡K hv‡”Q| bvwnqv‡bi Ae¯’vb KZ mxgv I ixZvi `~iZ¡ h_vµ‡g 13.6m I 18.7m|
[wfKvi“bwbmv b~b ¯‹zj GÛ K‡jR, XvKv]

K.
Abybv` Kv‡K e‡j?
1

L.
K‡ji wb‡P ivLv evjwZ‡Z cvwb covi k‡ãi ZxeªZvi cwieZ©b Øviv eySv hvq evjwZwU cvwbc~Y© n‡q †M‡Q(e¨vL¨v Ki|
2

M.
bvwnqv‡bi Ae¯’vb K‡j‡Ri †`qv‡ji `~iZ¡ 34m n‡j bvwnqvb KZ mgq c‡o cÖwZaŸwb ïb‡Z cv‡i?
3

N.
ixZv I mxgvi g‡a¨ †K euvwki myi ïb‡Z cv‡e Ges †K ïb‡Z cv‡e bv-MvwYwZK e¨vL¨v `vI|
4

1 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv e¯‘i Ici cÖhy³ evwn¨K e‡ji K¤úv¼ e¯‘i ¯^vfvweK K¤úv‡¼i mgvb n‡j e¯‘wU m‡e©v”P we¯—vi mnKv‡i Kw¤úZ nIqvi NUbv‡K Abybv` e‡j|

eq \o((,L) K‡ji bx‡P evjwZ‡Z cvwb covi k‡ãi K¤úv¼ cvwbi Ic‡ii evqy¯—‡¤¢i ˆ`‡N©¨i Ici wbf©i K‡i KviY  GwU A‡bKUv GKgyL eÜ b‡ji gZ KvR Ki‡e| cvwbi AbeiZ cZ‡bi d‡j evqy¯—‡¤¢i ˆ`N©¨ hZ Kg‡Z _v‡K, Drcbœ k‡ãi K¤úv¼ ZZ evo‡Z _v‡K| †ek wKQy mgq a‡i cvwb cZ‡bi ci k‡ãi K¤úv¼ hLb m‡e©v”P gv‡b DcbxZ nq, ZLb AwfÁZvi gva¨‡g Avgiv eyS‡Z cvwi †h, evjwZwU cvwbc~Y© n‡q †M‡Q|

eq \o((,M) †`Iqv Av‡Q, 


Zi‡½i mgxKiY: Y = 0.5 sin(  eq \b(100t ( \f(x,3.4)) m 


= 0.5 sin  eq \f((,3.4) (340t ( x) m


= 0.5 sin  eq \f(2(,6.8) (340 t ( x)m

( t =  eq \f(2d,v) =  eq \f(2 ( 34m,340ms(1) = 0.2 sec (Ans.)

eq \o((,N) g~j kã Zi½ Ges DcwicvwZZ kã Zi‡½i DcwicvZ‡bi d‡j w¯’i Zi½ Drcbœ n‡e|

G‡¶‡Î k‡ãi Drm (bvwnqvb) n‡Z  eq \f((,4) (( = Zi½‰`N©¨) Gi we‡Rvo ¸wYZK `~i‡Z¡ wb¯ú›` we›`y Ges †Rvo ¸wYZK `~i‡Z¡ my¯ú›` we›`y MwVZ n‡e| 

ÔMÕ As‡k cÖvß gvb e¨envi K‡i,  eq \f((,4) =  eq \f(6.8m,4) = 1.7 m

bvwnqvb (k‡ãi Drm) n‡Z ixZvi `~iZ¡ = 13.6 m 


= 8 ( 1.7m = 8 (  eq \f((,4) 

=  eq \f((,4) Gi †Rvo ¸wYZK|

myZivs ixZv my¯ú›` we›`y‡Z _vKvq euvwki myi ïb‡Z cv‡e|

bvwnqvb n‡Z mxgvi `~iZ¡ = 18.7m = 11 ( 1.7m = 11 (  eq \f((,4) 

=  eq \f((,4) Gi we‡Rvo ¸wYZK

myZivs mxgv wb¯ú›` we›`y‡Z _vKvq euvwki myi ïb‡Z cv‡e bv|

eq \o((((,cÖkœ(2) eyjeyj †j‡Ki kvš— cvwb‡Z wXj Quy‡o gvivq cvwb‡Z †XD‡qi m„wó nj hvi mgxKiY, Y = 0.1 sin 2(  eq \b(\f(t,2) ( \f(x,15)) m|


[bUi †Wg K‡jR, XvKv]

K.
AóK Kx?
1

L.
k‡ãi ZxeªZv †j‡fj 45 dB ej‡Z wK eyS?
2

M.
cvwb‡Z m„ó Zi½wUi K¤úv¼ KZ?
3

N.
wXjwUi cvwb‡Z covi ¯’vb n‡Z 1.5m `~‡i 2s ci K¤úgvb cvwbi KYvi Zvr¶wYK †e‡Mi mv‡_ Zi½ †e‡Mi Zzjbv Ki|
4

2 bs cÖ‡kœi DËi

eq \o((,K) ¯^‡i Dcw¯’Z †Kv‡bv Dcmy‡ii K¤úv¼ g~jmy‡ii K¤ú‡¼i mij ¸wYZK n‡j H Dcmyi‡K AóK e‡j|

eq \o((,L) 45 dB = 10 log  eq \f(I,Io) dB ev, log  eq \f(I,Io)  = 4.5

ev,  eq \f(I,Io)  = 104.5 

( I = Io ( 104.5 = 10(12 wm(2 ( 104.5 = 3.162 ( 10(8 wm(2
myZivs †Kv‡bv k‡ãi ZxeªZv †j‡fj 45dB ej‡Z eySvq, H ¯’v‡b cÖwZ eM©wgUvi GjvKvi ga¨w`‡q cÖwZ †m‡K‡Û 3.162 ( 10(8J cwigvY kã kw³ cÖevwnZ n‡”Q|

eq \o((,M) cÖ`Ë AMÖMvgx Zi‡½i mgxKiY : Y = 0.1 sin 2(  eq \b(\f(t,2) ( \f(x,15)) m
G‡K AMÖMvgx Zi‡½i cÖgvY mgxKiY : Y = A sin 2(  eq \b(\f(t,T) ( \f(x,()) Gi mv‡_ Zzjbv K‡i cvB, ch©vqKvj, T = 2 sec

( K¤úv¼, ( =  eq \f(1,T) =  eq \f(1,2 sec)  = 0.5 Hz (Ans.)
eq \o((,N) Zi‡½i Zi½‰`N©¨, ( = 15 m

( Zi½‡eM,  v = (( = 0.5 Hz ( 15 m = 7.5 ms(1
Zi‡½i Iciw¯’Z †h‡Kv‡bv KYvi Zvr¶wYK †e‡Mi mgxKiY, 

( wXjwUi cvwb‡Z covi ¯’vb n‡Z x = 1.5m `~‡i t = 2 sec ci K¤úgvb cvwbi KYvi Zvr¶wYK †eM, v = 0.31416 cos 2(  eq \b(\f(2,2) ( \f(1.5,15)) ms(1 [†Kv‡bv †iwWqvb GK‡K cwigvc¨] = 0.254 ms(1
Zvr¶wYK †eM I Zi½‡e‡Mi AbycvZ = eq \f(0.254 ms(1,7.5ms(1)  


 = 0.03387 = 0.03387 t 1
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 `ywU myi kjvKvi K¤úv¼ h_vµ‡g 490 Hz Ges 350 Hz| cÖ_g myi kjvKvwU †h mg‡q evZv‡m 100 evi K¤úb †`q †m mgq GwU Øviv m„ó Zi½ evZv‡m 70 m `~iZ¡ AwZµg K‡i| Ab¨ gva¨‡g myi kjvKv `ywUi Zi½ ˆ`‡N©¨i cv_©K¨ 4m|


[gwZwSj g‡Wj ¯‹zj GÛ K‡jR, XvKv]

K.
mij Qw›`Z ¯ú›`b Kv‡K e‡j?
1

L.
nvUweU I MÖ‡ni AveZ©b KvwjK ch©vµg e¨vL¨ Ki|
2

M.
evZv‡m cÖ_g myi kjvKvi †_‡K Drcbœ k‡ãi †eM wbY©q Ki|
3
N.
MvwYwZK we‡k­l‡Yi mvnv‡h¨ gva¨gØ‡q k‡ãi †eM †`LvI|
4

3 bs cÖ‡kœi DËi

eq \o((,K) ¯ú›`b MwZ m¤úbœ †Kv‡bv e¯‘KYvi MwZ hw` Ggb nq †h, †h‡Kv‡bv gyn~‡Z© Gi Z¡iY mvg¨ve¯’vb n‡Z mi‡Yi mgvbycvwZK Z‡e wecixZgyLx nq Z‡e H e¯‘KYvi MwZ‡K mij Qw›`Z ¯ú›`b e‡j|
eq \o((,L) hLb †Kv‡bv wKQyi cybive„wË GKwU wbw`©ó mgq cici N‡U, ZLb Zv‡K KvwjK ch©vµg e‡j|

wbw`©ó mgq cici nvU©weU N‡U| m~‡h©i Pviw`‡K MÖ‡ni K¶c‡_i †Kv‡bv wbw`©ó Ae¯’vb‡K H MÖn GKwU wbw`©ó mgq cici AwZµg K‡i| c„w_exi †¶‡Î H mgqKvj 365 w`b 6 NÈv| myZivs nvU©weU I MÖ‡ni AveZ©b KvwjK ch©vµg|
eq \o((,M) †`Iqv Av‡Q, cÖ_g myikjvKvi K¤úv¼, ( = 490 Hz 



= 490 sec (1

K¤úb msL¨v, N = 100


100 K¤ú‡b AwZµvš— `~iZ¡, d = 70 m

†ei Ki‡Z n‡e, 
evZv‡m k‡ãi †eM, v = ?

1g myikjvKv Øviv Drcbœ k‡ãi Zi½‰`N©¨,      

( =  eq \f(d,N)  =  eq \f(70m,100)  = 0.7m 

(evZv‡m k‡ãi †eM, v = (( = 490 sec(1 ( 0.7 m 


= 343 m/s (Ans.)

eq \o((,N) cÖ`Ë myikjvKvØ‡qi K¤úv¼ (1 = 490 Hz = 490 sec(1
Ges (2 = 350 Hz = 350 sec(1
2q gva¨‡g †h‡Kv‡bv myikjvKv n‡Z Drcbœ k‡ãi MwZ‡eM GKB A_©vr v aª“egv‡bi| 

(
v =  eq \f(2m ( (1(2, (1 ( (2) =  eq \f(2m ( 490s(1 ( 350 s(1,490s(1 ( 350(1) = 2450 ms(1
( 2q gva¨‡g k‡ãi †eM 2450 ms(1
Ges 1g gva¨‡g k‡ãi †eM 343ms(1 (ÔMÕ As‡k wbY©xZ)

eq \o((((,cÖkœ(4) myikjvKvi K¤úv¼ 512Hz GUv‡K hLb ARvbv myikjvKvi mv‡_ kãvwqZ Kiv n‡jv ZLb cÖwZ †m‡K‡Û 4Uv exU Drcbœ K‡i|
[wfKvi“bwbmv b~b ¯‹zj GÛ K‡jR, XvKv]

K.
ex‡Ui msÁv `vI|
1

L.
kÖ“wZ hš¿bvi Avi¤¢ Ges kÖeY Abyf‚wZi Avi¤¢ ej‡Z wK eySvq?
2

M.
hw` DÏxc‡Ki ARvbv kjvKvq †gvg jvMv‡bv nq Ges 512Hz Gi mv‡_ kãvwqZ Ki‡j AveviI cÖwZ †m‡K‡Û 4wU exU Drcbœ K‡i, ARvbv kjvKvi cÖK…Z K¤úv¼ KZ? 
3

N.
hw` `yBUv myikjvKvi K¤úv‡¼i cv_©K¨ (i) n1 – n2 = 19Hz Ges (ii) n1 ( n2 = 0 nq ZLb wK NU‡e( hLb GK‡Î kãvwqZ Ki‡j( e¨vL¨v Ki|
4

4 bs cÖ‡kœi DËi

eq \o((,K) GKB ai‡bi Ges cÖvq mgvb K¤úvs‡Ki `ywU kã Zi‡½i DcwicvZ‡bi d‡j k‡ãi ZxeªZvi †h ch©vqµwgK n«vm-e„w× N‡U Zv‡K exU e‡j| 

eq \o((,L) 120 dB ZxeªZv †j‡f‡ji kã Kv‡b cÖ‡e‡ki mv‡_ mv‡_ Kv‡b hš¿bv n‡Z ïi“ K‡i| G Rb¨ G †K kÖ“wZ hš¿bvi Avi‡¤¢i ZxeªZv †j‡fj e‡j| Avevi, †h‡Kv‡bv cÖvß eq¯‹ ¯^vfvweK Kv‡b b~¨bZg 10–12 Wm–2 ZxeªZvi kã cÖ‡ek Ki‡j Zv †Kv‡bv g‡Z †kvbv hvq| G Rb¨ G ZxeªZv‡K kÖeY Abyf‚wZi Avi¤¢ e‡j| Z‡e 10–12wm–2 ZxeªKv‡K cÖgvY ZxeªZvI ejv nq| myZivs kÖeY Abyf‚wZi Avi‡¤¢i ZxeªZv †j‡fj, ( = 10 log  eq \f(10–12Wm–2,Io) = 10 log  eq \f(10–12Wm–2,10–12Wm–2) = 0 dB. 

eq \o((,M)  †`Iqv Av‡Q, 

Rvbv myikjvKvi K¤úvsK, (1 = 512 Hz 

awi, ARvbv myikjKvi K¤úvsK (2 

Zvn‡j cÖ_gve¯’vq, myikjvKvØ‡qi GK‡Î kãvq‡b cÖwZ †m‡K‡Û Drcbœ exU msL¨v = (1 ~ (2 = 4Hz 

= 516 Hz 

wKš‘ (2 Gi Avw` K¤úvsK 508 Hz n‡j †gvg jvMv‡bvi d‡j Gi K¤úvsK Av‡iv K‡g hv‡e, ZLb 1g myikjvKvi mv‡_ kãvq‡b 4wUi †ewk exU Drcbœ nIqvi K_v| myZivs (2 ( 508 Hz 

Zvn‡j (2 = 516 Hz, AvRvbv myikjvKvi Mv‡q †gvg jvMv‡bvi d‡j Gi K¤úvsK K‡g 508 Hz -G DcbxZ n‡e| 

( ARvbv myikjvKvi cÖK…Z K¤úv¼ = 516 Hz|

eq \o((,N) Avgiv Rvwb, n1 I n2 K¤úvs‡Ki `ywU kã Dr‡mi hyMcr kãvq‡b cÖwZ †m‡K‡Û Drcbœ exU msL¨v, N = n1 ~ n2 = G‡`i K¤úvs‡Ki cv_©K¨ Z‡e `ywU kã Dr‡mi K¤úvs‡Ki cv_©K¨ 10 Hz Gi †ewk n‡j G‡`i GK‡Î kãvq‡b Drcbœ exU †kvbv hvq bv| 

(i) n1 ( n2 = 19 Hz n‡j myikjvKvØ‡qi K¤úvs‡Ki cv_©K¨ 19Hz, hv 10Hz n‡Z A‡bK †ewk; ZvB GB kã DrmØ‡qi GK‡Î kãvq‡b Drcbœ exU gvbe K‡b©i c‡¶ †kvbv m¤¢e n‡e bv| 

(ii) Avevi, n1 ( n2 = 0 ev, n1 = n2 n‡j A_©vr myikjvKvØ‡qi K¤úvsK mgvb n‡j G‡`i hyMcr kãvq‡b †Kv‡bv exU Drcbœ n‡e bv| ZvB ZLbI †Kv‡bv exU †kvbv hv‡e bv| 
eq \o((((,cÖkœ(5) P I Q `ywU myi kjvKv GKB mv‡_ M¨vm kãvwqZ Kiv n‡jv| G‡Z 0.80m Zi½ ˆ`‡N©¨i cv_©‡K¨i kã Drcbœ n‡jv| †mB mv‡_ cÖwZ †m‡K‡Û 6wU exU Drcbœ n‡jv| fvix evûi myikjvKvwUi K¤úv¼ 47Hz|
[gwZwSj g‡Wj ¯‹zj GÛ K‡jR, XvKv]

K.
wefe kw³ Kv‡K e‡j|
1

L.
†KvbwU †ewk w¯’wZ¯’vcK ievi bv B¯úvZ? e¨vL¨v Ki|
2

M.
M¨vmwU‡Z k‡ãi †eM wbY©q Ki|
3

N.
D³ †¶‡Î 8wU exU Drcbœ n‡j, myi kjvKvi `ywU K¤úv‡¼i Kx cwieZ©b n‡e? MvwYwZKfv‡e we‡k­lY Ki|
4

5 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv e¯‘‡K Gi ¯^vfvweK Ae¯’v ev Ae¯’vb n‡Z cwiewZ©Z Ae¯’v Ae¯’v‡b Avbv n‡j GwU KvR Kivi †h mvg_©¨ AR©b K‡i Zv‡K wefe kw³ e‡j|

eq \o((,L) mg AvKvi I AvK…wZi GKwU B¯úvZ LÛ Ges GKwU ivevi LÛ wb‡q Df‡qi ˆ`N©¨ eivei mgvb gv‡bi ej cÖ‡qvM Ki‡j Dfq †¶‡Î mgvb cxob m„wó nq, wKš‘ ivev‡ii Zzjbvq B¯úv‡Zi L‡Ûi ˆ`N©¨ e…w× nq AwZ mvgvb¨| A_©vr ivev‡ii Zzjbvq B¯úv‡Zi ˆ`N©¨ weK…wZ AZ¨š— Kg| ZvB Bqs-Gi ¸YvsK = ˆ`N©¨ cxob ( ˆ`N©¨ weK…wZ (GB m~Î n‡Z cvB ivev‡ii Zzjbvq B¯úv‡Zi Bqs-Gi ¸YvsK A‡bK †ewk| GKvi‡Y ievi I B¯úv‡Zi g‡a¨ B¯úvZ †ewk w¯’wZ¯’vcK|  

eq \o((,M) †h‡nZz kã Dr‡mi fi evo‡j, K¤úv¼ K‡g 

( ¶z`ªZi K¤úvs‡Ki myikjvKvi K¤úvsK, (1 = 47Hz  †h‡nZz cÖwZ †m‡K‡Û Drcbœ exUmsL¨v, N = 6 sec–1 = 6 Hz 

( e„nËi K¤úvs‡Ki myikjvKvi K¤úvsK (2 n‡j, 

(2 = (1 + N = 47Hz + 6Hz = 53Hz

wbw`©ó gva¨‡g M¨v‡mi †eM, v = (1 (1 = (2 (2 

m~Îvbymv‡i, (2 > (1 nIqvq (1 < (2 

M¨vmwU‡Z k‡ãi †eM v n‡j (1 ( (2 = 0.80m

ev,   eq \f(v,(1)  (   eq \f(v,(2)  = 0.80 m ev, v.   eq \f((2 ( (1,(1 (2)  = 0.80m 

( v =   eq \f(0.80m ( (1 (2, (2 ( (1)  =   eq \f(0.80m ( 47 Hz ( 53 Hz,6Hz )  = 332 ms–1 

( M¨vmwU‡Z k‡ãi †eM 332ms–1 (Ans.) 

eq \o((,N) D³ †¶‡Î cÖwZ †m‡K‡Û 8wU exU Drcbœ n‡j, myikjvKvØ‡qi †h‡Kv‡bv GKwUi A_ev Df‡qi K¤úvs‡Ki cwieZ©b NU‡e| fvix evûi myikjvKvi K¤úv¼ AcwiewZ©Z ((1 = 47Hz) _vK‡j nvjKv evûi myikjvKvi K¤úv¼ n‡e, (2( = (1 + 8Hz = 47Hz + 8Hz  = 55Hz ; Avi nvjKv evûi myikjvKvi K¤úv¼ AcwiewZ©Z ((2 = (0.80m) _vK‡e bv| G‡¶‡Î ((1, (2)  †mUwUi eû msL¨K m¤¢ve¨ gvb cvIqv hv‡e| 

†hgb, ((1( (2() = (43Hz, 51Hz), (44Hz, 52Hz), (46Hz, 54 Hz), ... BZ¨vw`|

cÖwZ †¶‡Î (1( A‡c¶v (2( Gi gvb 8Hz  †ewk n‡e|  

eq \o((((,cÖkœ(6) `ywU myikjvKv †_‡K evqy‡Z Drcbœ kã Zi‡½i mgxKiY, 
Y1 = 0.5 sin(  eq \b(100t ( \f(x,3.4)) 
Y2 = 0.5 sin(  eq \b(11.03t ( \f(x,3.09)) 
GLv‡b ivwk¸‡jv SI GK‡K cÖ`Ë| myikvjvKv `ywU GKB mg‡q evRv‡bv n‡q‡Q|
[AvBwWqvj ¯‹zj GÛ K‡jR, gwZwSj, XvKv]
K.
¯^im½wZ Kv‡K e‡j?
1

L.
msMx‡Zi kã kÖ“wZgayi wKš‘ nvU evRv‡ii kã‡K †Kvjvnj g‡b nq †Kb?
2

M.
DÏxc‡Ki Av‡jv‡K evqy‡Z k‡ãi †eM wbY©q Ki| 
3

N.
DÏxc‡Ki Zi½ m„wó‡Z exU m„wó n‡e wKbv( MvwYwZKfv‡e we‡k­lY Ki| 
4

6 bs cÖ‡kœi DËi

eq \o((,K) hLb Îqxi mv‡_ AwZwi³ GKwU kã Ggbfv‡e wgwjZ nq hv‡Z AwZwi³ kã Îqxi wbæZg k‡ãi AóK nq A_©vr G‡`i K¤úv‡¼i AbycvZ hw` 4:5:6:8 nq Zvn‡j G‡`i mgš^‡q kÖ“wZgayi myi Drcv`b nq| G mgš^q‡K ¯^imsMwZ e‡j|  

eq \o((,L) msMx‡Zi k‡ã †h wewfbœ K¤úv‡¼i myi _v‡K †m¸‡jv ch©ve„Ë Ges G‡`i K¤úv‡¼i AbycvZ mij| ZvB msMx‡Zi kã kÖ“wZgayi jv‡M| wKš‘ nvUevRv‡ii k‡ã †h wewfbœ K¤úvs‡Ki myi _v‡K †m¸‡jv ch©ve„Ë nq bv Ges G‡`i K¤úvs‡Ki g‡a¨ mij AbycvZ eRvq _v‡K bv, GKvi‡Y nvU evRv‡ii kã‡K †Kvjvnj g‡b nq|  

eq \o((,M) †`Iqv Av‡Q, 

1g AMÖMvgx kã Zi‡½i mgxKiY, Y1 = 0.5sin(  eq \b(100t ( \f(x,3.4)) 

= 0.5sin eq \b(100(t ( \f((x,3.4)) 
G‡K AMÖMvgx Zi‡½i cÖgvY mgxKiY Y = Asin eq \b(2(ft ( \f(2(x,()) Gi mv‡_ Zzjbv K‡i cvB, 2(ft = 100(t


( f =  eq \f(100(t,2(t)  = 50 Hz

Ges,  eq \f(2(x,()  =  eq \f((x,3.4) 
( ( =  eq \f(2(x( 3.4,(x)  = 6.8m 

( evqy‡Z k‡ãi †eM, v = f( = 50Hz ( 6.8m = 340ms–1 (Ans.) 
eq \o((,N) DÏxc‡Ki cÖ_g Zi½wUi K¤úv¼, f1 = 50 Hz (M-Ask n‡Z cvB|)  

wØZxq Zi½wUi mgxKiY Y2 = 0.5sin(  eq \b(11.03t ( \f(x,3. 09)) 
= 0.5sin eq \b(11.03(t ( \f((x,3.09)) 
( f2 =  eq \f(11.03(t,2(t)  = 5.515 Hz 

Zi½Ø‡qi K¤úv‡¼i cv_©K¨ = (1 ( (2

= 50(5.515 = 44.48 Hz > 10 Hz

Avgiv Rvwb, †Kv‡bv ¯’v‡b `ywU kã Zi‡½i DcwicvZ‡bi d‡j exU m„wó n‡e, hw` G‡`i K¤úv‡¼i cv_©K¨ 10Hz Gi †ewk bv nq| †h‡nZz cÖ`Ë Zi½Ø‡qi K¤úv‡¼i cv_©K¨ 10Hz Gi †ewk, ZvB DÏxc‡Ki Zi½ `ywU‡Z exU m„wó n‡e bv|

eq \o((((,cÖkœ(7) `ywU myi kjvKv †_‡K evqy gva¨‡g `ywU kã Zi‡½i mgxKiY h_vµ‡g y1 = 0.5 sin(  eq \b(200t ( \f(x,1.75))  Ges 
y2 = 0.5 sin(  eq \b(210t ( \f(x,1.667)) 
GLv‡b mKj GKK S.I GK‡K cÖ`Ë| myi kjvKvØq‡K GKB mg‡q evRv‡bv n‡qwQj| 
[Avb›` †gvnb K‡jR, gqgbwmsn]

K.
cÖZ¨qbx ej Kx?
1

L.
mij Qw›`Z MwZ m¤úbœ KYvi mvg¨ve¯’v‡b MwZkw³ me©vwaK- e¨vL¨v Ki| 
2

M.
DÏxcK Abymv‡i evqy gva¨‡g k‡ãi †eM wbY©q Ki| 
3

N.
DÏxc‡K D‡j­wLZ Z_¨vbymv‡i  †Kv‡bv weU Drcbœ n‡qwQj Kx? MvwYwZK we‡k­l‡Yi gva¨‡g †Zvgvi gZvgZ `vI| 
4

7 bs cÖ‡kœi DËi

eq \o((,K) ej cÖ‡qv‡M †Kvb w¯úÖs Gi miY NUv‡j mi‡Yi wecix‡Z m„ó w¯úÖs ej‡K cÖZ¨qbx ej e‡j|

eq \o((,L) mij Qw›`Z MwZm¤úbœ KYvi MwZkw³, Ek =  eq \f(1,2) mv2 

GLv‡b, m = KYvi fi, 


v = KYvi †eM| 

fi, m aª“eK nIqvq Ek ( v2 

A_©vr, mij Qw›`Z MwZm¤úbœ KYvi mvg¨ve¯’v‡b †eM m‡e©v”P nIqvq Gi MwZkw³I mvg¨ve¯’v‡b me©vwaK nq| 
eq \o((,M) GLv‡b, kã Zi‡½i cÖ_g mgxKiY, 

y1 = 0.5sin( eq \b(200t ( \f(x,1.75)) 

= 0.5sin2(  eq \b(100t ( \f(x,3.5))  = 0.5sin  eq \f(2(,3.5) (350t ( x)

myZivs, evqy‡Z k‡ãi †eM 350ms(1| 

eq \o((,N) GLv‡b, cÖ_g Zi‡½i †¶‡Î, Zi½ ˆ`N¨©, (1 = 3.5m  [M-n‡Z cvB]  

Ges evqy‡Z k‡ãi †eM, v1 = 350ms(1 

( cÖ_g Zi‡½i K¤úv¼, f1 =  eq \f(v1,(1) =  eq \f(350,3.5)  = 100 Hz

wØZxq Zi‡½i †¶‡Î, y2 = 0.5sin( eq \b(210t ( \f(x,1.667)) 

= 0.5 sin2(  eq \b(105t ( \f(x,3.334)) 
wØZxq Zi‡½i mgxKiY‡K AMÖMvgx Zi‡½i cÖgvY mgxKiY

y = asin  eq \f(2(,() (vt ( x) Gi mv‡_ Zzjbv K‡i cvB, 

wØZxq Zi‡½i Zi½ ˆ`N¨©,  (2 = 3.334m 

Ges †eM, v2 = 350.07ms(1 

( wØZxq Zi‡½i K¤úv¼, f2 =  eq \f(v2,(2)  =  eq \f(350.07,3.334) = 105Hz > f1 

( f1 ( f2 Ges f1 I f2 Gi g‡a¨ cv_©K¨ Kg| 

myZivs exU Drcbœ n‡qwQj| 

cÖwZ‡m‡K‡Û Drcbœ exU msL¨v = f2 ( f1 = (105(100)Hz = 5Hz
eq \o((((,cÖkœ(8) 

[image: image2.emf]    Y = 0.9 sin  ( ) x 15   –   2t 0.3   cm  

ZiãP„ ov  

weÕ¦vi  

weÕ¦vi  

mvgÅveÕ©v  

Ziã‹`NÆÅ  


[Be‡b ZvBwgqv ¯‹zj GÛ K‡jR, Kzwgj­v]
K.
Zi½ gyL Kv‡K e‡j?
1

L.
mKj nvi‡gvwbK Dcmyi, wKš‘ mKj Dcmyi nvi‡gvwbK bq-e¨vL¨v Ki| 
2

M.
Zi½wUi †KŠwYK K¤úv¼, ch©vqKvj I †eM wbY©q Ki| 
3

N.
Dc‡iv³ mgxKiY n‡Z 100 K¤ú‡bi AwZµvš— `~iZ¡ wbY©q Kiv m¤¢e wKbv-MvwYwZK e¨vL¨v Øviv Dc¯’vcb Ki| 
4

8 bs cÖ‡kœi DËi

eq \o((,K) Zi‡½i Dci Aew¯’Z mg`kv m¤úbœ KYv¸‡jvi MwZc_ ev Zj‡K Zi½gyL e‡j|  

eq \o((,L) †Kv‡bv ¯^‡ii g‡a¨ we`¨gvb myi¸‡jvi g‡a¨ hvi K¤úv¼ me‡P‡q Kg Zv‡K Ôg~j myiÕ e‡j| Ab¨ mKj myi hvi K¤úv¼ g~j my‡ii K¤úv‡¼i †P‡q †ewk Zv‡`i ÔDcmyiÕ e‡j Avevi Dcmyi ¸‡jvi K¤úv¼ hw` g~j my‡ii K¤úv‡¼i mij ¸wYZK nq Zvn‡j †mB me Dcmyi‡K Ônvi‡gvwbKÕ e‡j| Kv‡RB mKj nvi‡gvwbK Dcmyi, wKš‘ mKj Dcmyi nvi‡gvwbK bq|  

eq \o((,M) DÏxc‡K D‡j­wLZ Zi½wUi mgxKiY n‡jv ( 

y = 0.9sin eq \b(\f(x,15) ( \f(2t,0.3)) cm 

ev,  y = 0.9sin eq \b(\f(2t,– 0.3) + \f(x,15))cm
ev, y = – 0.9sin eq \b(\f(2t,0.3) ( \f(x,15)) cm ..................(i)

GwU GKwU AMÖMvgx Zi‡½i mgxKiY| 

AMÖMvgx Zi‡½i cÖgvY mgxKiY n‡jv(
ev, T =  eq \f(2(,() =  eq \f(2 ( 3.1416,6.67) = 0.942 sec

Avevi,  eq \f(2(,()  =  eq \f(1,15)  


ev, ( = 15 ( 2( 


( ( = 94.248 cm 

Avevi Zi½wUi K¤úv¼ f n‡j f = eq \f(1,T) = eq \f(1,0.942 sec)

= 1.06 s(1 = 1.06 Hz 
Avgiv Rvwb, v = f( 


ev, v = 1.06 ( 94.248


( v = 99.90 cms(1 

eq \o((,N) †`Iqv Av‡Q, 

K¤úb msL¨v, N = 100 

ÔMÕ Ask n‡Z cvB, Zi½ ˆ`N¨©, ( = 94.248cm

A_©vr, Zi½‰`‡N©¨i msÁvbymv‡i GKevi K¤ú‡b Zi½wUi AwZµvš— `~iZ¡, ( = 94.248 cm

( 100 K¤ú‡b AwZµvš— `~iZ¡ , S = N(


ev, S = 100 ( 94.248 cm



( S = 9424.8 cm

AZGe Dc‡iv³ mgxKiY n‡Z, 

100 K¤ú‡bi AwZµvš— `~iZ¡ wbY©q Kiv m¤¢e| 

eq \o((((,cÖkœ(9) y = 0.9sin eq \b(\f(x,15) ( \f(2t,0.3)) 

[SvjKvwV miKvwi K‡jR, SvjKvwV]
K.
ˆKwkKZv Kv‡K e‡j?
1

L.
`kv cv_©K¨ I c_ cv_©‡K¨i g‡a¨ m¤úK© ¯’vcb Ki| 
2

M.
Zi½wUi †KŠwYK K¤úv¼, ch©vqKvj I †eM wbY©q Ki| 
3

N.
Dc‡iv³ mgxKiY †_‡K 100 K¤ú‡bi AwZµvš— `yiZ¡ wbY©q m¤¢e wK-bv- MvwYwZK e¨vL¨v Øviv Dc¯’vcb Ki| 
4

9 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv mi“ b‡ji ga¨ w`‡q, Zi‡ji DÌvb ev Aebg‡bi ag©‡K ˆKwkKZv e‡j|  

eq \o((,L) g‡b Kwi, †Kv‡bv KYvi †h‡Kv‡bv gyn~‡Z©i `kv cv_©K¨, ( Ges c_ cv_©K¨, ( Gi ga¨Kvi m¤úK© wbY©q Ki‡Z n‡e| 

Avgiv Rvwb, 

2( `kv cv_©‡K¨ mswk­ó c_ cv_©K¨ = (
( 1  `kv cv_©‡K¨ mswk­ó c_ cv_©K¨ =  eq \f((,2() 
( (  `kv cv_©‡K¨ mswk­ó c_ cv_©K¨ =  eq \f((,2() ( 
kZ©g‡Z, ( =  eq \f((,2()( 

ev,  eq \f((,2() = \f((,() 
BnvB `kv cv_©K¨ (() Ges c_ cv_©K¨ (() Gi ga¨Kvi m¤úK©| 

eq \o((,M) DÏxc‡K cÖ`Ë mgxKiY n‡jv,  y = 0.9sin eq \b(\f(x,15) ( \f(2t,0.3))  


= –0.9sin  eq \b(\f(2t,0.3) ( \f(x,15))
G‡K Zi‡½i cÖgvY mgxKiY y = Asin  eq \b(2(ft ( \f(2(x,()) Gi mv‡_ Zzjbv K‡i cvB, 2(ft =  eq \f(2t,0.3)
( f =  eq \f(2t,0.3 ( 2(t)  =  eq \f(1,0.3 ( ()  = 1.061 Hz 

 †KŠwYK K¤úv¼, ( = 2(f 


= 2 ( 3.1416 ( 1.061 Hz 


= 6.67 rad.s(1
ch©vqKvj, T =  eq \f(1,f) =  eq \f(1,1.061 Hz)  = 0.942 sec 

eq \o((,N) DÏxc‡Ki cÖ`Ë mgxKiY †_‡K cvIqv hvq, 


Zi½ ˆ`N¨©, ( = 94.25m 

A_©vr,

Zi½‰`‡N©¨i msÁvbymv‡i GKevi K¤ú‡b AwZµvš— `~iZ¡,  ( = 94.25m 

( N = 100 evi K¤ú‡b AwZµvš— `~iZ¡, d = N(

=100 ( 94.25m = 9425m| 

AZGe, Dc‡iv³ mgxKiY n‡Z 100 K¤ú‡bi AwZµvš— `~iZ¡ wbY©q Kiv m¤¢e|

eq \o((((,cÖkœ(10) y = 0.5sin2((50t ( 0.75x) GKwU AMÖMvgx Zi‡½i mgxKiY| 
[K¨v›Ub‡g›U K‡jR, h‡kvi]
K.
RoZvi åvgK Kv‡K e‡j?
1

L.
ZvcgvÎv e„w×‡Z Zi‡ji mv›`ªZv K‡g wKš‘ M¨v‡mi mv›`ªZv ev‡o †Kb?
2

M.
Zi½wU 5 †mt G KZ `~iZ¡ AwZµg K‡i|
3

N.
hw` Gi“c `ywU Zi½ wecixZ w`K n‡Z ci¯ú‡ii Dci AvcwZZ nq Z‡e m„ó jwä Zi½wU w¯’i A_ev AMÖMvgx Zi½-†hŠw³K gZvgZ `vI|
4

10 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv wbw`©ó mij‡iLv †_‡K †Kv‡bv `„p e¯‘i cÖ‡Z¨KwU KYvi j¤^ `~i‡Z¡i eM© Ges G‡`i cÖ‡Z¨‡Ki f‡ii ¸Yd‡ji mgwó‡K H mij †iLvi mv‡c‡¶ H e¯‘i RoZvi åvgK e‡j|  

eq \o((,L) Zi‡ji Avš—t AvYweK ej cÖej, M¨v‡mi †¶‡Î Avš—tAvYweK ej LyeB `~e©j| Dfq †¶‡Î ZvcgvÎv e„w× Ki‡j AYymg~‡ni MwZkw³ e„w× cvq| Z‡e Zi‡ji †¶‡Î ZvcgvÎv e„w×‡Z Avš—tAvYweK ej A‡bK n«vm cvq, ZvB ZvcgvÎv e„w×‡Z †gv‡Ui Ici Zi‡ji mv›`ªZv n«vm cvq| Ggwb‡Z M¨vm AYymg~‡ni ga¨Kvi Avš—tAvYweK ej AZ¨š— `~e©j, ZvB ZvcgvÎv e„w×‡Z D³ ej Lye mvgvb¨B n«vm cvq, Z‡e ZvcgvÎv e„w×‡Z M¨vm AYymgy‡ni MwZkw³ eûjvs‡k e„w× cvq, ZLb AYymg~‡ni ga¨Kvi msNl© eûjvs‡k e„w× cvq| GKvi‡Y ZvcgvÎv evo‡j M¨v‡mi mv›`ªZv ev‡o|  

eq \o((,M) †`Iqv Av‡Q, 

AMÖMvgx Zi‡½i mgxKiY: y = 0.5 sin2( (50t ( 0.75x)

ev, y = 0.5sin (100(t ( 1.5(x)

G‡K AMÖMvgx Zi‡½i cÖgvY mgxKiY, y = a sin  eq \b(2(ft ( \f(2(x,()) 
Gi mv‡_ Zzjbv K‡i cvB, 2(ft = 100(t 

( K¤úv¼, f =  eq \f(100(t,2(t)  = 50Hz

Ges  eq \f(2(x,()  = 1.5(x ev,  eq \f(2,()  = 1.5 

( ( =  eq \f(2,1.5)  = 1.333 m 

( Zi½‡eM, v = f( = 50Hz ( 1.333m = 66.67ms(1
( Zi½wU t = 5sec- G `~iZ¡ AwZµg K‡i, s = vt 

= 66.67 ms(1 ( 5sec = 333.33m (Ans.)
eq \o((,N) AMÖMvgx Zi‡½i mgxKiY, y1 = 0.5sin  eq \b(100(t ( 1.5(x) 
wecixZgyLx Zi‡½i mgxKiY: 

y2 = 0.5 sin (100(t + 1.5(x)

Zi½Ø‡qi DcwicvZ‡b m„ó jwä Zi‡½i mgxKiY,

y = y1 + y2 


= 0.5sin(100(t ( 1.5(x) + 0.5 sin(100(t + 1.5(x)


= 0.5 {sin (100(t ( 1.5(x) + sin (100(t + 1.5(x)}


= 0.5 ( 2sin(100(t) cos(1.5(x)


= sin(100(t) cos(1.5(x)


= [cos(1.5(x)] sin(100(t) = A sin (100(t)

GLv‡b, A = cos(1.5(x) n‡jv m„ó Zi‡½i ¯’vb‡f‡` cwieZ©bkxj we¯—vi| Z‡e Zi‡½i mgxKi‡Yi g~j As‡k [sin(100(t)] hv

sin eq \f(2(,() (vt ( x) ev, sin 2( eq \b(\f(t,T) ( \f(x,())  ev, 

sineq \b(2(t ( \f(2(x,()) Gi b¨vq †Kv‡bv x RvZxq ivwk bv _vKvq Bnv ¯úó †h, Zi½wU †h ¯’v‡b Drcbœ nq †m ¯’v‡bB ch©vqµ‡g wejyß I Drcbœ n‡Z _v‡K, A_©vr GwU m¤§yLw`‡K AMÖmi nq bv| ZvB GwU AMÖMvgx Zi½ bq, eis GwU w¯’i Zi½| 
eq \o((((,cÖkœ(11) `ywU GKB iKg Uvbv Zvi Avo K¤ú‡b Kw¤úZ nq| cÖ_g Zv‡ii ˆ`N¨© I Uvb h_vµ‡g 0.5m I 32N| cÖwZwU Zv‡ii fi 0.01kg| wØZxq Zv‡ii ˆ`N¨© I Uvb h_vµ‡g cÖ_g Zv‡ii wØ¸Y I Pvi¸Y| 
[e¸ov K¨v›Ub‡g›U ¯‹zj GÛ K‡jR,e¸ov]
K.
Zi‡½i DcwicvZb bxwZ Kx?
1

L.
mKj nvi‡gvwbKB Dcmyi wKš‘ mKj Dcmyi nvi‡gvwbK bq †Kb?
2

M.
cÖ_g Zv‡ii K¤úv¼ †ei Ki|
3

N.
Zvi `ywU‡K GK‡Î AvNvZ Ki‡j Zv †_‡K †Kvb weU Drcbœ nq wKbv? MvwYwZKfv‡e e¨vL¨v Ki|
4

11 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv  KYvi Dci GKB mg‡q `ywU Zi½ AvcwZZ n‡j mvg¨ve¯’vb †_‡K KYvwUi jwä miY n‡e Zi½ `ywUi Rb¨ KYvwUi miYØ‡qi †f±i mgwói mgvb| GwUB DcwicvZb bxwZ| 

eq \o((,L) †Kv‡bv ¯^‡ii K¤úvs‡Ki †h myimg~n Dcw¯’Z _v‡K, Zvi g‡a¨ b~¨bZg K¤úvs‡Ki myi‡K g~j myi e‡j Ges evwK myi¸‡jv‡K Dcmyi e‡j| †h mg¯— Dcmy‡ii K¤úvsK g~j my‡ii K¤úvs‡Ki mij ¸wYZK, Zv‡`i‡K nvi‡gvwbK e‡j| wKš‘ mKj Dcmy‡ii K¤úvsK g~j my‡ii K¤úvs‡Ki mij ¸wYZK nq bv| GKvi‡Y mKj nvi‡gvwbK Dcmyi n‡jI mKj Dcmyi nvi‡gvwbK bq|  

eq \o((,M) †`Iqv Av‡Q, 
cÖ_‡g Zv‡ii ˆ`N¨©, l = 0.5m


Ges Uvb, T = 32N


Zv‡ii fi, m = 0.01kg 

( GKK ˆ`‡N©¨i fi, ( =  eq \f(m,l) =  eq \f(0.01kg,0.5m) = 0.02kg/m 

†ei Ki‡Z n‡e, cÖ_g Zv‡ii K¤úvsK, f = ? 

Avgiv Rvwb,  f =  eq \f(1,2l)   eq \r(\f(T,())  =  eq \f(1,2 ( 0.5m) ( \r(\f(32N,0.02kgm(1)) 

= 40 Hz (Ans.)
eq \o((,N) DÏxcK g‡Z, 

wØZxq Zv‡ii ˆ`N¨©, l( = 2 ( 1g Zv‡ii ˆ`N¨© = 2 ( 0.5m = 1m 

Ges wØZxq Zv‡ii Uvb, T( = 4 ( 1g Zv‡ii Uvb 


= 4T = 4 ( 32N = 128N 

=  eq \f(1,2 ( 1m) (  eq \r(\f(128N,0.01kgm(1)) = 56.57Hz 

( ZviØ‡qi K¤úvs‡Ki cv_©K¨ = f2 ( f1 = 56.57 Hz ( 40 Hz 

= 16.57 Hz > 10 Hz 

Avgiv Rvwb, AbwaK 10Hz n‡j G‡`i hyMcr I mg¯’vwbK DcwicvZ‡b weU Drcbœ n‡Z cv‡i| wKš‘ DÏxc‡K ewY©Z kã DrmØ‡qi (ZviØq) K¤úvs‡Ki cv_©K¨ 10Hz A‡c¶v †ewk| ZvB Zvi `ywU‡K GK‡Î AvNvZ Ki‡j G‡`i †_‡K †Kv‡bv weU Drcbœ n‡e bv|   

eq \o((((,cÖkœ(12) 

[image: image3.emf]   

wPò -   K: ‰KgyL   ˆLvjv bj   wPò -   L :  `yB gyL   ˆLvjv bj  



evZv‡mi k‡ãi †eM 350 ms(1 Ges cÖwZwU b‡ji ˆ`N¨© l| 

[GmIGm nvig¨vb †gBbvi K‡jR,XvKv]
K.
Zi‡½i K¤úvsK Kv‡K e‡j?
1

L.
Ò`ywU kã Dr‡mi wµqvq cÖwZ †m‡K‡Û 4wU exU Drcbœ nqÓ- ej‡Z Kx eyS? 
2

M.
L-wP‡Î 1g nvi‡gvwb‡Ki K¤úvsK 450 Hz  n‡j b‡ji ˆ`N¨© wbY©q Ki| 
3

N.
DÏxc‡Ki bj `ywU Kx GKB K¤úvs‡Ki g~j myi Drcbœ Ki‡e? hw` bv K‡i Z‡e Kx Ki‡j GKB K¤úvs‡Ki g~j myi Drcbœ Kiv m¤¢e? MvwYwZKfv‡e †Zvgvi gZvgZ cÖ`k©b Ki| 
4

12 bs cÖ‡kœi DËi

eq \o((,K) Zi½ mÂvjbKvix †Kv‡bv KYv cÖwZ †m‡K‡Û †h KqwU c~Y©K¤úb m¤úbœ K‡i †mB msL¨v‡K Zi‡½i K¤úvsK e‡j|  

eq \o((,L) `ywU kã Dr‡mi wµqvq cÖwZ †m‡K‡Û 4wU exU Drcbœ nq| Gi gv‡b n‡jv kã DrmØ‡qi K¤úvs‡Ki cv_©K¨ 4Hz Ges gva¨‡gi †Kv‡bv ¯’v‡bi ga¨w`‡q hLb Dfq kãZi½ hyMcr AwZµg K‡i ZLb cÖwZ †m‡K‡Û PviwU cÖej kã Ges PviwU wbtkã Drcbœ nq|  

eq \o((,M) 1g nvi‡gvwbK ej‡Z g~j myi eySvq| 

ÔLÕ wP‡Î ev `yB gyL †Lvjv b‡j wb‡æv³ Dcv‡q 1g nvi‡gvwbK ev g~j myi MwVZ nq| 

GLv‡b,


evZv‡m k‡ãi †eM, V = 350 ms–1

1g nvi‡gwb‡Ki K¤úv¼, f = 450 Hz


G‡¶‡Î b‡ji ˆ`N¨©, l =  eq \f((,2)  

ev, l =  eq \f(v,2f) 

=  eq \f(350 ms(1,2 ( 450 Hz)  = 0.39m (Ans.)
eq \o((,N) DÏxc‡Ki GKgyL †Lvjv Ges `yB gyL †Lvjv b‡ji ˆ`N¨© l
GKgyL †Lvjv b‡j g~j my‡ii K¤úvsK, f1 =  eq \f(v,4l)
`yB gyL †Lvjv b‡j g~j my‡ii K¤úv¼ f2 =  eq \f(v,2l) 
GLv‡b, v n‡jv evZv‡m k‡ãi MwZ‡eM, 

v Ges l Gi GKB gv‡bi Rb¨,  eq \f(v,4l)  (  eq \f(v,2l) 
( f1 ( f2 

A_©vr DÏxc‡Ki bj `ywU GKB K¤úvs‡Ki g~j myi Drcbœ Ki‡e 
A_©vr `yB gyL †Lvjv b‡ji ˆ`N¨© GKgyL †Lvjv b‡ji ˆ`‡N©i wØ¸Y n‡j, Dfq b‡j mgvb K¤úvs‡Ki g~j myi Drcbœ nIqv m¤¢e| G D‡Ï‡k¨ DÏxc‡Ki †Lvjv b‡ji ˆ`N¨© †K‡U ev Ab¨ †Kv‡bv †fŠZ Dcv‡q Kwg‡q `yB gyL †Lvjv b‡ji ˆ`‡N©¨i A‡a©‡Ki mgvb Ki‡Z n‡e|

eq \o((((,cÖkœ(13) eymiv cix¶vMv‡i GKwU myikjvKv †_‡K wbtm„Z k‡ãi Zi½ ˆ`N©¨ 1.1m cwigvc Ki‡jv| cieZ©x‡Z †m 312 Hz K¤úv¼ wewkó Aci GKwU myikjvKv wb‡q exU m„wói †Póv Kij| cix¶vMv‡i evqyi ZvcgvÎvq k‡ãi †eM 340 ms(1|

[e¸ov K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR]

K.
Abybv` Kx?
1

L.
mKj nvi‡gvwbK Dcmyi wKš‘ me Dcmyi nvi‡gvwbK bq †Kb e¨vL¨v Ki|
2

M.
myi kjvKvØq n‡Z wbtm„Z k‡ãi Zi½ ˆ`‡N©¨i AbycvZ wbY©q Ki|
3

N.
eymiv cÖK…Z c‡¶ †Kvb exU ïb‡Z cv‡e wK-bv we‡k­lYc~e©K †Zvgvi gZvgZ `vI|
4

13 bs cÖ‡kœi DËi

eq \o((,K) ciek K¤ú‡bi †¶‡Î Av‡ivwcZ ch©ve„Ë e‡ji K¤úv¼ e¯‘i ¯^vfvweK K¤úv‡¼i mgvb n‡j e¯‘wU m‡e©v”P we¯—vi mnKv‡i Kuvc‡Z _v‡K| G NUbv‡K Abybv` e‡j|

eq \o((,L) GKwU ¯^‡ii g‡a¨ †h wewfbœ K¤úv‡¼i myi _v‡K Zvi g‡a¨ b~¨bZg K¤úv‡¼i myi‡K g~jmyi e‡j Ges evwK myi¸‡jv‡K Dcmyi e‡j| †h ev †hmKj Dcmy‡ii K¤úv¼ g~jmy‡ii K¤úv‡¼i mij ¸wYZK Zv‡`i‡K nvi‡gvwbK e‡j| Z‡e mKj Dcmy‡ii K¤úv¼ mvaviYZ g~jmy‡ii K¤úv‡¼i mij ¸wYZK nq bv| ZvB mKj nvi‡gvwbK Dcmyi n‡jI me Dcmyi nvi‡gvwbK bq|

eq \o((,M) †`Iqv Av‡Q, 1g myikjvKv n‡Z wbtm„Z k‡ãi Zi½‰`N©¨, (1 = 1.1 m evZv‡m k‡ãi †eM, v = 340ms(1
wØZxq myikjvKvi K¤úv¼, (2 = 312 Hz

†ei Ki‡Z n‡e, myikjvKvØq n‡Z wbtm„Z k‡ãi Zi½‰`‡N©¨i AbycvZ, (1 : (2 = ?

( wb‡Y©q AbycvZ = (1 : (2 = 1.1m : 1.09 m = 1.009 : 1 (Ans.) 
eq \o((,N) 1g myikjvKvi K¤úv¼, (1 = eq \f(v,(1) = eq \f(340 ms(1,1.1 m) = 309 Hz ( 312 Hz
myZivs myikjvKvØ‡qi K¤úv¼ mgvb bq, ZvB kã Zi½Ø‡qi DcwicvZ‡b exU m„wó n‡e|

cÖwZ †m‡K‡Û Drcbœ exU msL¨v, N = (1 ~ (2 = (2 ( (1

= 312 Hz ( 309 Hz


= 3s(1 ( 10 s(1
myZivs eykiv cÖK…Zc‡¶ exU ïb‡Z cv‡e|

eq \o((((,cÖkœ(14) †Kvb gva¨‡g `ywU myi kjvKv‡K kãvwqZ Ki‡j 0.50 m Ges 0.505 m Zi½‰`‡N©¨i kã ˆZwi nq| [cvwb‡Z k‡ãi †eM = 1600 ms(1]


[image: image4.wmf] 
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[knx` exi DËg †j: Av‡bvqvi Mvj©m K‡jR, XvKv]

K.
cÖgvY ZxeªZv Kv‡K e‡j?
1

L.
KLb GKwU kã Kv‡b kÖ“wZgayi I kÖ“wZKUz †kvbvq( e¨vL¨v Ki|
2
M.
kjvKv `ywU‡K GK‡Î kãvwqZ Ki‡j cÖwZ †m‡K‡Û 6wU exU Drcbœ nq| evZv‡m k‡ãi †eM †ei Ki|
3

N.
hw` kjvKv `ywU‡K cvwb‡Z kãvwqZ Kiv hvq Z‡e wP‡Î †`Lv‡bv P we›`y‡Z `kv cv_©‡K¨i wKiƒc cwieZ©b n‡e| MvwYwZKfv‡e e¨vL¨v Ki|
4

14 bs cÖ‡kœi DËi

eq \o((,K) 1000 Hz K¤úvsK wewkó 10–12 Wm–2 ZxeªZv‡K cÖgvY ZxeªZv e‡j|

eq \o((,L) GKwU kã ch©ve„Ë n‡j Zv Kv‡b kÖ“wZgayi †kvbvq| Acic‡¶, kã Ach©ve„Ë ev AwbqwgZ n‡j Zv Kv‡b kÖ“wZKUz †kvbvq| kÖ“wZ gayi †kvbvi Av‡iKwU KviY n‡jv, k‡ãi ev ¯^‡ii g‡a¨ g~j my‡ii GK ev GKvwaK nvi‡gvwbK _vKv| ¯^i ev k‡ãi g‡a¨ Dcw¯’Z Dcmyi¸‡jvi †Kv‡bvwUB hw` g~j my‡ii nvi‡gvwbK bv nq, Z‡e H kã †ek kÖ“wZKUz †kvbvq|

eq \o((,M) †`Iqv Av‡Q, evZv‡m m„ó Zi½ ˆ`N©¨Øq (1 = 0.50 m, (2 = 0.505 m Ges cÖwZ †m‡K‡Û Drcbœ exUmsL¨v, N = 6 s(1 = 6 Hz

ev, (1 ( (2 = 6 Hz ((((((((((((((((((( (i)

GLv‡b, v = (( m~Îvbymv‡i evZv‡m k‡ãi †eM aª“e _vKvq,


(1(1 = (2(2
†h‡nZz (2 ( (1 ,  ( (1 ( (2
( (i) bs n‡Z cvB, (1 ( (2 = 6Hz


ev, eq \f(va,(1) ( eq \f(va,(2) = 6Hz  [va = evZv‡m k‡ãi †eM]


ev, va eq \b(\f(1,(1) ( \f(1,(2​)) = 6s(1

ev, va  eq \f(0.505m ( 0.50m,0.505m ( 0.50m) = 6s(1

( va = eq \f(6s(1 ( 0.50m ( 0.505m,0.505m ( 0.50m) =303 ms(1 (Ans.)
eq \o((,N) evqy‡Z P we›`y‡Z `kv cv_©K¨ = (1 ( (2

= eq \f(2(,(1) x ( eq \f(2(,(2) x = 2(x eq \b(\f(1,(1) ( \f(1,(2​)) [x = c_ cv_©K¨]


= 2( ( 2m ( eq \f(5 ( 10(3 m,0.50 m ( 0.505 m) = 0.0792( radian

cvwb‡Z 1g Zi‡½i Zi½‰`N©¨, (1( = eq \f(vw,va) (1 


= eq \f(1600ms(1,303ms(1) ( 0.50 m


= 2.6403 m

Ges 2q Zi‡½i Zi½‰`N©¨, (2( = eq \f(vw,va) (2 = eq \f(1600ms(1,303ms(1) ( 0.505m


= 2.6667 m

( cvwb‡Z P we›`y‡Z `kv cv_©K¨ = (1( ( (2( = eq \f(2(,(1() x ( eq \f(2(,(2() x

= 2(x eq \b(\f(1,(1() ( \f(1,(2(​)) = 2( ( 2m ( eq \b(\f(1,2.6403m) ( \f(1,2.6667m​))

= 0.015( radian

myZivs hw` kjvKv `ywU‡K cvwb‡Z kãvwqZ Kiv nq Z‡e wP‡Î †`Lv‡bv P we›`y‡Z `kv cv_©‡K¨i cwieZ©b 


= (0.0792( ( 0.015() radian


= 0(0642( radian


eq \o((((,cÖkœ(15) Zvwbqv 320 Hz K¤úv‡¼i GKwU myikjvKv wb‡q evqy‡Z I cvwb‡Z kã Drcbœ Kij| †m Drcbœ Zi½Ø‡qi Zi½‰`‡N©¨i cv_©K¨ gvcj 3.9 m|
[nwjµm K‡jR, XvKv]

K.
Abybv` Kv‡K e‡j?
1

L.
GKgyL eÜ b‡ji ga¨eZ©x evqyi ZvcgvÎv e„w× †c‡j g~jmy‡ii K¤úv‡¼i wKiƒc cwieZ©b n‡e( e¨vL¨v K‡iv|
2

M.
evqy‡Z k‡ãi †eM 345ms(1 n‡j cvwb‡Z k‡ãi †eM KZ?
3

N.
Zvwbqv AviI GKwU myikjvKv wb‡q `y‡UvB cvwb gva¨‡g †i‡L Kw¤úZ Kij Ges exU †kvbvi †Póv Kij|
4


DrmØq Øviv m„ó exU Zvwbqv ïb‡Z cvi‡e wK? ( MvwYwZK e¨vL¨vmn †Zvgvi gZvgZ `vI|


[cvwb‡Z 2q kjvKvi Zi½‰`N©¨ 1g kjvKvi †P‡q 1m †ewk|]

15 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv e¯‘i wbR¯^ K¤úv¼ Avi Zvi Dci Av‡ivwcZ ch©ve„Ë ¯ú›`‡bi K¤úv¼ mgvb n‡j e¯‘wU m‡e©v”P we¯—vi mnKv‡i Kw¤úZ nq| G ai‡bi K¤úb‡K Abybv` e‡j|

eq \o((,L) GKgyL eÜ b‡ji g~j my‡ii K¤úv¼, ( = eq \f(v,4l)
GLv‡b, l n‡jv b‡ji ˆ`N©¨, hv AcwiewZ©Z| myZivs ZvcgvÎvi e„w×i Kvi‡Y evZv‡m k‡ãi †eM v e„w× †c‡j g~jmy‡ii K¤úv¼ ( mgvbycv‡Z e„w× cv‡e, KviY l  aª“e _vKvq ( ( v. 
eq \o((,M) †`Iqv Av‡Q, evqy‡Z k‡ãi †eM, va = 345 ms(1
evqy‡Z k‡ãi Zi½‰`N©¨ (a n‡j cvwb‡Z k‡ãi Zi½‰`N©¨,

(w = (a + 3.9 m ev, ((w = ((a + 3.9m ( (
( vw = va + ( ( 3.9m = 345 ms(1 + 320 Hz ( 3.9m 


= 1593 ms(1 (Ans.)

eq \o((((,cÖkœ(16) 50cm ˆ`‡N©¨i GKwU m‡bvwgUv‡ii Zvi 200Hz K¤úv‡¼i myi kjvKvi mv‡_ HK¨Zv‡b Av‡Q|

[wewmAvBwm K‡jR, XvKv]

K.
w¯’i Zi½ Kv‡K e‡j?
1

L.
GKgyL †Lvjv bj A‡c¶v `yB gyL †Lvjv b‡j m„ó kã kÖ“wZgayi †Kb?
2

M.
Uvb 4 ¸Y Ki‡j HK¨Zv‡b Avb‡Z ˆ`N©¨ KZ evov‡Z n‡e?
3

N.
DÏxc‡K Zv‡ii Uvb w¯’i †i‡L ˆ`N©¨ 2% evov‡j †Kvb exU †kvbv hv‡e wK? MvwYwZK we‡k­l‡Yi gva¨‡g gZvgZ `vI|
4

16 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv gva¨‡gi GKwU mxwgZ As‡k ci¯úi wecixZgyLx mgvb we¯—vi I Zi½‰`‡N©¨i `ywU AMÖMvgx Zi½ G‡K Ac‡ii Ici AvcwZZ n‡j †h bZzb Zi½ m„wó nq Zv‡K w¯’i Zi½ e‡j|

eq \o((,L) GKgyL †Lvjv b‡j ïaygvÎ g~j my‡ii we‡Rvo mg‡gj cvIqv hvq| wKš‘ `yB gyL †Lvjv b‡j g~j my‡ii †Rvo I we‡Rvo mKj cÖKvi mg‡gj cvIqv hvq| †mRb¨ GKgyL †Lvjv bj A‡c¶v `yB gyL †Lvjv b‡j m„ó kã kÖ“wZgayi nq|

eq \o((,M) †`Iqv Av‡Q, Zv‡ii Avw` ˆ`N©¨, L1 = 50 cm = 0.5 m

Uv‡bi c~e©eZ©x I cieZ©x gv‡bi AbycvZ = T1 t T2 = 1 t 4 

cwiewZ©Z ˆ`N©¨ (2 n‡j †ei Ki‡Z n‡e, Zv‡ii ˆ`‡N©¨i cwieZ©b = l​2 ( l​1 

( = eq \f(1,2l) eq \r(\f(T,()) m~Î n‡Z Avgiv Rvwb,

( Ges ( AcwiewZ©Z _vK‡j, eq \f(\r(T),() = aª“eK|


ev, eq \f(\r(T1),l1) = eq \f(\r(T1),l2)

( l2 = l1 ( eq \r(\f(T2,T1)) = 0.5m ( eq \r(\f(4,1)) = 1m

( Zv‡ii ˆ`N©¨ e„w× = l2 ( l1 = 1m ( 0.5m = 0.5m (Ans.)
eq \o((,N) myikjvKvi K¤úv¼, (1 = 200 Hz (AcwiewZ©Z)

( = eq \f(1,2l) eq \r(\f(T,()) m~Î n‡Z cvB, T Ges ( AcwiewZ©Z _vK‡j,

( ( eq \f(1,l) A_©vr eq \f((2,(1) = eq \f(l1,l2)
myZivs ˆ`N©¨ 2% evov‡j m‡bvwgUv‡ii Zv‡ii K¤úv¼,

(2 = (1 eq \f(l1,l2) = 200 Hz ( eq \f(l1,l1 + l1 ( 2%) = eq \f(200 Hz,1.02) 


= 196 Hz ( 200 Hz((1)

myZivs DÏxc‡K Zv‡ii Uvb w¯’i †i‡L ˆ`N©¨ 2% evov‡j exU †kvbv hv‡e Ges cÖwZ †m‡K‡Û kÖ“Z exU msL¨v = (1 ( (2

= 200Hz ( 196 Hz = 4

eq \o((((,cÖkœ(18) evqy gva¨‡gi ga¨ w`‡q y = 0.5 sin eq \b(210 (t ( \f((x,1.57)) Zi½wU mvg‡bi w`‡K AMÖmi n‡”Q| GKB gv‡bi Aci GKwU Zi½ H gva¨‡g wecixZ w`K †_‡K G‡m DcwicvZ‡bi d‡j GKwU bZzb Zi½ Drcbœ K‡i|
[wgicyi Mvj©m j¨ve AvBwWqvj Bbw÷wUDU, XvKv]
K.
Zi½ gyL wK?
1

L.
ÔAbybv` GKwU Av‡ivwcZ K¤úbÕ( e¨vL¨v Ki|
2

M.
Zi‡½i †eM KZ?
3

N.
Drcbœ Zi½wU w¯’i Zi½ wb‡`©k K‡i Ges 3.14m `~‡i Zi½wUi we¯—vi me©vwaK n‡e, cÖgvY Ki|
4

18 bs cÖ‡kœi DËi

eq \o((,K) †h‡Kvb mg‡q mgmË¡ gva¨‡g Zi½w¯’Z mg`kv m¤úbœ KYv¸‡jvi mÂvi c_‡K Zi½gyL e‡j|

eq \o((,L) †Kv‡bv e¯‘i Ici evB‡i †_‡K GKwU ch©ve„Ë ej Av‡ivc Ki‡j GwU cÖ_‡g AwbqwgZfv‡e Ges cieZ©x‡Z H e‡ji K¤úv‡¼ Kuvc‡Z eva¨ nq| Giƒc K¤úb‡K Av‡ivwcZ K¤úb e‡j|

Av‡ivwcZ K¤ú‡bi †¶‡Î evwn¨K ch©ve„Ë e‡ji K¤úv¼ e¯‘i ¯^vfvweK K¤úv‡¼i mgvb n‡j e¯‘wU m‡e©v”P we¯—vi mnKv‡i Kuvc‡Z _v‡K| G NUbv‡K Abybv` e‡j| myZivs Abybv` GK cÖKvi Av‡ivwcZ K¤úb|

eq \o((,M) cÖ`Ë mgxKiY n‡jv: y = 0.5 sin eq \b(210(t ( \f((x,1.57)) ; G‡K cÖwgZ mgxKiY y = a sin eq \b(2(t( ( \f(2(x,()) Gi mv‡_ Zzjbv K‡i cvB,

2(( = 201(   ev, ( = eq \f(201(,2() = 105 Hz = 105s(1
Ges eq \f(2(x,() = eq \f((x,1.57)  ev, ( = eq \f(2( ( 1.57,() = 3.14m

( Zi‡½i †eM, v = (( = 105s(1 ( 3.14m = 329.7 ms(1 (Ans.)
eq \o((,N) wecixZ Zi‡½i mgxKiY: y2 = 0.5 sin eq \b(210(t + \f((x,1.57)) Drcbœ jwä Zi‡½i mgxKiY; y = y1 + y2

= 0.5sin eq \b(210(t ( \f((x,1.57)) + 0.5sin eq \b(210(t + \f((x,1.57))

= 0.5 eq \b\bc\{(sin \b(210(t ( \f((x,1.57)) + sin\b(210(t + \f((x,1.57)))

= 0.5 ( 2sin(210(t) coseq \b(\f((x,1.57))
ev, y = cos eq \f((x,1.57) sin (210(t)........... (i)


= A sin(210(t) [A = cos eq \f((x,1.57) = jwä Zi‡½i we¯—vi]

†h‡nZz (i) bs mgxKi‡Y AMÖMvgx Zi‡½i mgxKi‡Yi b¨vq `kv †Kv‡Yi †fZi (vt ( x) RvZxq †Kv‡bv ivwk Aš—fz©³ †bB ZvB GwU AMÖMvgx Zi‡½i mgxKiY bq| GwU w¯’i Zi‡½i mgxKiY|

x = 3.14m `~‡i Zi½wU we¯—vi = cos eq \f(( ( 3.14,1.57) = cos2( = 1,

hv we¯—v‡ii m‡e©v”P gvb|

myZivs 3.14 m `~‡i Zi½wUi we¯—vi me©vwaK n‡e|

eq \o((((,cÖkœ(19) `ywU myikjvKvi K¤úv‡¼i cv_©K¨ 118 Hz| evZv‡m kjvKv `ywU †_‡K †h Zi½ Drcbœ nq Zv‡`i GKwUi 5wU c~Y© Zi½‰`N©¨ AciwUi 3wU c~Y© Zi½‰`N©¨i mgvb|

[evZv‡m k‡ãi †eM 350 ms(1]
[DBj&m wjUj d¬vIqvi ¯‹zj GÛ K‡jR, XvKv]
K.
Avo Zi½ Kv‡K e‡j?
1

L.
GKwU Avo Zi‡½i wPÎ A¼b K‡i Zv‡Z eq \f(19(,8) wPwýZ Ki|
2

M.
kjvKvØ‡qi K¤úv¼ wbY©q Ki|
3

N.
eo K¤úv¼ wewkó kjvKvwU †_‡K wbM©Z k‡ãi evZv‡m I cvwb‡Z Zi½‰`N©¨ cv_©K¨ 2m n‡j cvwb‡Z k‡ãi †eM wbY©q Ki|
4

19 bs cÖ‡kœi DËi

eq \o((,K) †Kvb Zi½ hw` Gi Dci¯’ KYv¸‡jvi K¤ú‡bi w`‡Ki mv‡_ mg‡Kv‡Y AMÖmi nq Zvn‡j †mB Zi½‡K Avo Zi½ e‡j|

eq \o((,L) ( hw` †Kvb Avo Zi‡½i Zi½‰`N©¨ nq eq \f(19(,8) = 2 eq \f(3,8) (

myZivs P we›`yB wb‡Y©q we›`y|

eq \o((,M) g‡b Kwi, kjvKvØ‡qi K¤úv¼ (1 I (2 †hLv‡b (1 ( (2 Ges evZv‡m Zv‡`i Zi½ ˆ`N©¨ (1 I (2.

cÖkœg‡Z, (1 ( (2 = 118 ((((((((((((((((( (i)

Ges 5(1 = 3(2  [((1 ( (2 
( (2 ( (1]

ev, (2 = eq \f(5,3) (1 ((((((((((((((((((((((( (ii)

evZv‡m k‡ãi †eM v = 350 ms(1
Avgiv Rvwb, v = (1(1

ev, (1 = eq \f(v,(1) (((((((((((((( (iii)

Avevi, v = (2(2

ev, v = (2 ( eq \f(5,3) (1  [mgx: (ii) n‡Z gvb ewm‡q]


ev, eq \f(3v,5(1) = (2

ev, (2 = eq \f(3v,5(1) ((((((((((((((((((( (iv)

(iii) ( (iv) †_‡K cvB,


(1 ( (2 = eq \f(v,(1) ( eq \f(3v,5(1)
ev, 118 = eq \f(5v ( 3v,5(1)
ev, 118 = eq \f(2v,5(1)
ev, (1 = eq \f(2 ( 350,5 ( 118)
( (1 = 1.18644 m

( (1 = eq \f(350,1.18644) Hz = 295 Hz

I (2 = eq \f(3 ( 350,5 ( 1.18644)
( (2 = 177 Hz

myZivs kjvKvØ‡qi K¤úv¼ 295 Hz I 177 Hz.

eq \o((,N) GLv‡b, (M) bs n‡Z cvB,

eo K¤úv¼ wewkó kjvKvi K¤úv¼ ( = 295 Hz


Ó
Ó
Ó
Ó evZv‡m Zi½‰`N©¨ (a =  eq \f(350,295) = 1.18644 m


Ó
Ó
Ó
Ó 
Ó
†eM  va = 350 ms(1
g‡b Kwi, kjvKvwUi cvwb‡Z Zi½‰`N©¨ (w I cvwb‡Z k‡ãi †eM v w
cÖkœg‡Z, (w ( (a = 2


ev, (w = 2 + 1.18644


( (w = 3.18644 m

Avevi, vw = ((w

ev, vw = 295 ( 3.18644


( vw ( 940 ms(1
( cvwb‡Z k‡ãi †eM 940 ms(1.

eq \o((((,cÖkœ(20) GKwU iwki ga¨ w`‡q AMÖmi nIqv GKwU Avo Zi‡½i mgxKiY y = 0.1 sin (2(t ( (x) GLv‡b x Ges y wgUv‡i Ges t †m‡K‡Û cÖKvwkZ|
[K`gZjv c~e© evmv‡ev ¯‹zj I K‡jR, XvKv]
K.
ZxeªZv †j‡fj Kx?
1

L.
Abybv` GKwU we‡kl ai‡bi Av‡ivwcZ K¤úb e¨vL¨v Ki|
2

M.
Zi½wUi K¤úv¼, †eM I Zi½ ˆ`N©¨ wbY©q Ki|
3

N.
Zi‡½i Dcwiw¯’Z KYvi m‡e©v”P †eM Ges m‡e©v”P Z¡iY KZ n‡e?
4

20 bs cÖ‡kœi DËi

eq \o((,K) †Kvb k‡ãi ZxeªZv I cÖgvY ZxeªZvi Abycv‡Zi jMvwi`g‡K ZxeªZv †j‡fj e‡j|

eq \o((,L) †Kvb e¯‘i wbR¯^ K¤úv¼ Avi Zvi Dci Av‡ivwcZ ch©ve„Ë ¯ú›`‡bi K¤úv¼ mgvb n‡j e¯‘wU m‡e©v”P we¯—vimn ¯úw›`Z n‡Z _v‡K| G ai‡bi K¤úb‡K Abybv` e‡j|

myZivs Abybv` GKwU we‡kl ai‡bi Av‡ivwcZ K¤úb|

eq \o((,M) †`Iqv Av‡Q, AMÖMvgx Zi‡½i mgxKiY, 


y = 0.1 sin(2(t ( (x)


= 0.1 sin{2((t ( 0.5x)}


= 0.1 sin{2( ( 0.5(2t ( x)}


y = 0.1 sin eq \b\bc\{(\f(2(,2) (2t ( x)) (((((((((( (i)

Dc‡iv³ mgxKiYwU‡K y = a sin eq \f(2(,()  (vt ( x) Gi mv‡_ Zzjbv K‡i cvB, Zi‡½i †eM, v = 2 ms(1

Zi½ ˆ`N©¨, ( = 2m


K¤úv¼ ( = eq \f(v,() = eq \f(2,2) = 1 Hz

Ans. 1 Hz, 2 ms(1, 2m.

eq \o((,N) †`Iqv Av‡Q, Zi‡½i mgxKiY y = 0.1sin (2(t ( (x)

Zi‡½i mgxKiYwU‡K y = a sin((t ( () Gi mv‡_ Zzjbv K‡i cvB,

we¯—vi a = 0.1 m

†KŠwYK K¤úv¼ ( = 2( eq \f(rad,sec)
m‡e©v”P †eM vmax = ?

m‡e©v”P Z¡iY amax = ?

Avgiv Rvwb, vmax = (a = 2( ( 0.1


( vmax = 0.628 ms(1

I amax = – (2a = ( (2()2 ( 0.1


amax = ( 3.94 ms(2
Ans. 0.628ms(1 I (3.94 ms(2|

eq \o((((,cÖkœ(21) 


y = 0.9 sineq \b(\f(x,15) ( \f(2t,0.3)) cm

[BDwbfvwm©wU j¨ve‡iUwi ¯‹zj GÛ K‡jR, XvKv]
K.
ˆKwkKZv Kv‡K e‡j?
1

L.
`kv cv_©K¨ I c_ cv_©‡K¨i g‡a¨ m¤úK© ¯’vcb Ki|
2

M.
Zi½wUi †KŠwYK K¤úv¼, ch©vqKvj I †eM wbY©q Ki|
3

N.
Dc‡iv³ mgxKiY †_‡K 100 K¤ú‡bi AwZµvš— `~iZ¡ wbY©q Kiv m¤¢e wKbv( MvwYwZK e¨vL¨v Øviv Dc¯’vcb Ki|
4

21 bs cÖ‡kœi DËi

eq \o((,K) ˆKwkK b‡j Zi‡ji Awa‡¶c ev Ae‡¶c‡K ˆKwkKZv e‡j|

eq \o((,L) GKB we¯—vi a Ges GKB Zi½‰`N©¨ ( wewkó `ywU AMÖMvgx Zi½ h_vµ‡g s1 I s2 we›`y †_‡K GKB †eM v wb‡q GKB w`‡K Pj‡Z Pj‡Z p we›`y‡Z wgwjZ nj| t mgq c‡i Zv‡`i miY h_vµ‡g y1 I y2 n‡j; y1 = a sin eq \f(2(,() (vt ( x1)

y2 = a sin eq \f(2(,() (vt ( x2)

GLv‡b, x1 I x2 h_vµ‡g KYv `ywUi GKwU wbw`©ó we›`y‡Z †h‡Z AwZµvš— c_|

AZGe, Zi½Ø‡qi `kvcv_©K¨, ( = eq \f(2(,() (vt ( x1) ( eq \f(2(,() (vt ( x2)


ev, ( = eq \f(2(,() (x2 ( x1)


AZGe, `kvcv_©K¨ = eq \f(2(,() ( c_ cv_©K¨

eq \o((,M) cÖ`Ë mgxKiY y = 0.9 sin eq \b(\f(x,15) ( \f(2t,0.3)) cm


ev, y = 0.9 sin eq \b\bc\[(( \b(\f(2t,0.3) ( \f(x,15))) cm


ev, y = ( 0.9 sin eq \b\bc\((\f(2t,0.3) ( \f(x,15)) cm

cÖ`Ë mgxKiY‡K y = a sin eq \b((t ( \f(2(,() x) Gi

mv‡_ Zzjbv K‡i cvB, †KŠwYK K¤úv¼ ( n‡j,


(t = eq \f(2t,0.3)

ev, ( = eq \f(2,0.3) = 6.67 rads(1
( ch©vqKvj, T = eq \f(2(,() = eq \f(2 ( 3.1416 rad,6.67 rad s(1) = 0.9425 s

( Zi½ ˆ`N©¨, ( = (2( ( 15) cm


= (2 ( 3.1416 ( 15) cm = 94.248 cm

( Zi½ †eM, v = (( = eq \f(1,T) ( = eq \f(94.248 cm,0.9425) = 100.05 cms(1 (Ans.)

eq \o((,N) cÖ`Ë mgxKiY †_‡K 100 K¤ú‡bi AwZµvš— `~iZ¡ wbY©q Kiv m¤¢e|
cÖ`Ë mgxKiY, y = 0.9 sin eq \b(\f(x,15) ( \f(2t,0.3)) cm

GLv‡b, Zi½‰`N©¨ ( = 94.248 cm  [ÔMÕ bs cÖ‡kœvËi n‡Z]

Avgiv Rvwb, Zi½ GKwU c~Y© K¤ú‡b Gi Zi½ ˆ`‡N©¨i mgvb `~iZ¡ AwZµg K‡i|

AZGe, 100 K¤ú‡bi Rb¨ AwZµvš— `~iZ¡, n‡e, = 100 ( (

= (100 ( 94.248)


= 9424.8 cm


= 9.4248 m
( DÏxc‡K cÖ`Ë mgxKiY n‡Z AwZµvš— `~iZ¡ wbY©q m¤¢e|

eq \o((((,cÖkœ(22) GKwU Pjgvb Zi‡½i mgxKiY wbæiƒc(
y = 0.9 sin( eq \b(\f(x,15) ( \f(2t,0.1)) †hLv‡b ivwk¸‡jv C.G.S. GK‡K cÖ`Ë|

[knx` iwgRDÏxb K¨v›Ub‡g›U K‡jR]

K.
ch©vqe„Ë MwZ Kx?
1

L.
†m‡KÛ †`vjK gv‡bB mij †`vjK wKš‘ mij †`vjK gv‡bB †m‡KÛ †`vjK bq(e¨vL¨v Ki|
2

M.
Zi½wUi Zi½‡eM wbY©q Ki|
3

N.
DÏxc‡K D‡j­wLZ mgxKiY †_‡K Zi½w¯’Z KYvi m‡e©v”P †eM wbY©q m¤¢e Kx? MvwYwZKfv‡e we‡k­lYn gZvgZ `vI|
4

22 bs cÖ‡kœi DËi

eq \o((,K) †Kvb MwZkxj e¯‘KYvi MwZ hw` Ggb nq †h, GwU Gi MwZc‡_i †Kvb wbw`©ó we›`y‡K wbw`©ó mgq cici GKB w`K †_‡K AwZµg K‡i Z‡e †mB MwZ‡K ch©ve„Ë MwZ e‡j|

eq \o((,L) GKwU fvix AvqZbnxb e¯‘KYv‡K IRbnxb, bgbxq I AcÖmviYkxj myZv w`‡q Szwj‡q w`‡j hw` GwU Nl©Y Gwo‡q ¯^vaxbfv‡e GKwU Dj¤^ Z‡j `yj‡Z cv‡i Z‡e Zv‡K mij †`vjK e‡j| mij‡`vj‡Ki †`vjbKvj wewfbœ n‡Z cv‡i| Z‡e hw` †`vjbKvj 2s nq Zv‡K †m‡KÛ †`vjK e‡j| A_©vr †m‡KÛ †`vjK GKwU we‡kl ai‡bi mij †`vjK| A_©vr me †m‡KÛ †`vjK mij †`vjK wKš‘ mij †`vjK gv‡bB †m‡KÛ †`vjK bq|

eq \o((,M) cÖ`Ë AMÖMvgx Zi‡½i mgxKiY, y = 0.9 sin (eq \b(\f(x,15) + \f(2t,0.1))


= 0.9 sin 2( eq \b(\f(x,30) + \f(t,0.1))
G‡K y = a sin 2( eq \b(\f(x,() + \f(t,T)) Gi mv‡_ Zzjbv K‡i cvB,

ch©vqKvj, T = 0.1 sec

Ges Zi½‰`N©¨, ( = 30 cm = 0.3 m

Avevi, K¤úv¼ ( n‡j, Avgiv Rvwb, v = ((


= eq \f(1,T) (


= eq \f(0.3 m,0.1 s)


= 3ms(1



= 300 cms(1 (Ans.)

eq \o((,N) GLv‡b, cÖ`Ë mgxKiY, y = 0.9 sin 2( eq \b(\f(x,30) + \f(t,0.1))

= 0.9 sin eq \b(\f(2(,0.1) t + \f(2(,30) x)

= 0.9 sin  eq \b(20(t + \f(2(,30) x)
D³ mgxKiY‡K y = a sin ((t + kx)

mgxKi‡Yi mv‡_ Zzjbv K‡i cvB, a = 0.9 cm


( = 20( rads(1

Ges k = eq \f(2(,30)
Avevi, †eM, v = eq \f(dy,dt) = eq \f(d,dt)  [a sin ((t + kx)]


= a ( cos((t + kx)

GLb †eM m‡e©v”P n‡e hw`, cos((t + kx) = 1 nq

( m‡e©v”P †eM, vmax = a( ( 1


= 0.9 cm ( 20( ( 1


= 56.52 cms(1
( DÏxc‡K D‡j­wLZ mgxKiY †_‡K Zi½w¯’Z KYvi m‡e©v”P †eM wbY©q m¤¢e|
eq \o((((,cÖkœ(23) wgw_jv A I B `ywU myikjvKv‡K GK‡Î kãvwqZ K‡i cÖwZ †m‡K‡Û 5wU weU †cj| A kjvKvi Mv‡q GKUz †gv‡gi cÖ‡jc jvwM‡q cybivq kãvwqZ K‡i cÖwZ †m‡K‡Û 6wU weU †cj|

[¸jkvb wWwMÖ K‡jR, XvKv]

K.
Abybv` Kv‡K e‡j?
1

L.
myi I ¯^‡ii cv_©K¨ e¨vL¨v Ki|
2

M.
DÏxc‡Ki A Gi K¤úv¼ 520Hz n‡j B Gi K¤úvsK KZ cvIqv hv‡e?
3

N.
DÏxc‡Ki B Gi K¤úvsK 520Hz n‡j A Gi K¤úv¼ KZ cvIqv hv‡e?
4

23 bs cÖ‡kœi DËi

eq \o((,K) †Kvb e¯‘i Dci Av‡ivwcZ ch©ve„Ë ¯ú›`‡bi K¤úv¼ e¯‘wUi ¯^vfvweK K¤úv‡¼i mgvb n‡j e¯‘wU m‡e©v”P we¯—v‡i Kw¤úZ nq| G ai‡bi K¤úb‡K Abybv` e‡j|

eq \o((,L) †Kvb Drm †_‡K wbtm„Z k‡ã hw` GKwU gvÎ K¤úv¼ _v‡K Zvn‡j †mB kã‡K myi (Tone) e‡j| Avi †Kvb k‡ãi g‡a¨ hw` GKvwaK K¤úv¼ _v‡K Zvn‡j †mB kã‡K ¯^i (Note) e‡j|

A_©vr myi I ¯^‡ii g‡a¨ †gŠwjK cv_©K¨ n‡”Q K¤úv‡¼i msL¨v|

eq \o((,M) GLv‡b, A myikjvKvi K¤úv¼, (A = 520 Hz

†gvg jvMv‡bvi c~‡e© cÖwZ †m‡K‡Û Drcbœ exU msL¨v, N = 5


B myikjvKvi K¤úv¼, (B = ?


( (B = (A ( N


= 520 Hz ( 5


= 525 Hz ev, 515 Hz

†h‡nZz A myikjvKvq †gvg jvMv‡bvi ci 6wU exU Drcbœ nq A_©vr exU msL¨v †e‡o hvq, †m‡nZz B myi kjvKvi K¤úv¼ A myi kjvKv A‡c¶v †ewk n‡e|

AZGe, B myikjvKvi K¤úv¼ n‡e 525 Hz (Ans.)
eq \o((,N) GLv‡b, B myi kjvKvi K¤úv¼, (B = 520 Hz


†gvg jvMv‡bvi c~‡e© cÖwZ †m‡K‡Û exU msL¨v, N = 5


A myikjvKvi K¤úv¼, (A = ?


( (A = (B ( N


= 520 Hz ( 5


= 525 Hz  ev, 515 Hz

†h‡nZz A myikjvKvi †gvg jvMv‡bvi ci exU msL¨v 6wU nq A_©vr exU msL¨v †e‡o hvq, †m‡nZz A myikjvKvi K¤úv¼ B myikjvKv A‡c¶v Kg n‡e|

AZGe, A myikjvKvi K¤úv¼ n‡e 515 Hz
eq \o((((,cÖkœ(24) evqy gva¨‡g GKwU AMÖMvgx Zi‡½i mgxKiY y = 5 sin (200 (t ( 1.57 x) Zi½wU‡K cvwb‡Z wb‡q †M‡j Dfq †¶‡Î Zi½‰`‡N©¨i cv_©K¨ nq 4.18 m|
[wLjMvI Mf: D”P we`¨vjq]

K.
Zi½gyL Kx?
1

L.
DcwicvZb bxwZ e¨vL¨v Ki| 
2

M.
evqy gva¨‡g Zi½wUi we¯—vi, K¤úv¼ Ges Zi½‰`N©¨ wbY©q Ki|
3

N.
†Kvb gva¨‡g Zi‡½i †eM †ewk n‡e? MvwYwZK hyw³mnKv‡i we‡k­lY Ki|
4

24 bs cÖ‡kœi DËi

eq \o((,K) †h‡Kvb mg‡q mgmË¡ gva¨‡g Zi½w¯’Z mg`kvm¤úbœ KYvi mÂvic_‡K Zi½gyL e‡j|

eq \o((,L) DcwicvZb bxwZ: †Kvb KYvi Dci GKB mg‡q `ywU Zi½ AvcwZZ n‡j mvg¨ve¯’vb †_‡K KYvwUi jwä miY n‡e Zi½ `ywUi Rb¨ KYvwUi miYØ‡qi †f±i mgwói mgvb|

e¨vL¨v: hw` `yB Zi‡½i d‡j gva¨‡gi †Kvb KYvi miY GKB w`‡K nq Zvn‡j KYvwUi jwä miY n‡e cÖ‡Z¨K Zi½ Øviv m„ó mi‡Yi †hvMd‡ji mgvb Avi wecixZ w`‡K miY n‡j Zv n‡e cv_©‡K¨i mgvb| †Kvb Zi‡½i Rb¨ GKwU KYvi miY y1 Ges Aci GKwU Zi‡½i Rb¨ miY y2 n‡j jwä miY, eq \o((,y) = eq \o((,y1) + eq \o((,y2)

ev, y = y1 ( y2
eq \o((,M) GLv‡b, cÖ`Ë mgxKiY, y = 5 sin(200(t ( 1.57x)

D³ mgxKiY‡K y = a sineq \b((t ( \f(2(,() x) Gi mv‡_ Zzjbv K‡i cvB,

we¯—vi, a = 5m

( = 200(  

( K¤úv¼, ( = eq \f((,2() = eq \f(200(,2() = 100Hz

Avevi, eq \f(2(,() x = 1.57x


ev, ( = eq \f(2(,1.57) = eq \f(2 ( 3.1416,1.57)

( Zi½‰`N©¨, ( = 4.002 m 



( 4 m (Ans.)

eq \o((,N) awi, evqy‡Z Zi‡½i †eM va Ges cvwb‡Z Zi‡½i †eM, vw
†h‡nZz, Avgiv Rvwb, ( (w ( (a
A_©vr (w ( (a = 4.18 m

wKš‘ (a = 4.002 m   [ÔMÕ bs cÖ‡kœvËi n‡Z]

( (w = (a + 4.18 m


= 4.002 m + 4.18m


= 8.182m

A_©vr, cvwb‡Z Zi‡½i †eM, vw = ((w

= 100 Hz ( 8.182m


= 818.2 ms(1
evqy‡Z Zi‡½i †eM, va = ((a

= 100 Hz ( 4.002 m


= 400.2 ms(1

( vw ( va
A_©vr cvwb‡Z Zi‡½i †eM †ewk n‡e|
eq \o((((,cÖkœ(25) 

Abb¨v A I B `ywU myikjvKv‡K GK‡Î kãvwqZ K‡i cÖwZ †m‡K‡Û 5wU exU †cj| A kjvKvi Mv‡q GKUz †gvg jvwM‡q cybivq kãvwqZ K‡i cÖwZ †m‡K‡Û 6wU exU †cj|[cywjk jvBÝ ¯‹zj GÛ K‡jR, e¸ov]

K.
Zi½ Kv‡K e‡j?
1

L.
ÒmKj nvi‡gvwbK Dcmyi, wKš‘ mKj Dcmyi nvi‡gvwbK bqÓ( e¨vL¨v Ki|
2

M.
DÏxc‡K A Gi K¤úv¼ 520 Hz n‡j B Gi K¤úv¼ KZ cvIqv hv‡e?
3

N.
DÏxc‡Ki B Gi K¤úv¼ hw` 520 Hz n‡Zv Z‡e A Gi K¤úv¼ KZ cvIqv †hZ? e¨vL¨v Ki|
4

25 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv w¯’wZ¯’vcK gva¨‡gi KYv¸‡jvi ¯’vbvš—i Qvov †h ch©ve„Ë Av‡›`vj‡bi Øviv GK ¯’vb n‡Z Ab¨ ¯’v‡b kw³ mÂvwjZ nq Zv‡K Zi½ e‡j|

eq \o((,L) GKwU ¯^‡ii g‡a¨ †h wewfbœ K¤úv‡¼i myi _v‡K Zvi g‡a¨ b~¨bZg K¤úv‡¼i myi‡K g~j myi e‡j, Avi Ab¨ myi¸‡jv‡K Dcmyi e‡j| †h mKj Dcmy‡ii K¤úv¼ g~jmy‡ii K¤úv‡¼i mij ¸wYZK Zv‡`i‡K nvi‡gvwbK e‡j| wKš‘ mKj Dcmy‡ii K¤úv¼ g~jmy‡ii K¤úv‡¼i mij ¸wYZK bq| ZvB mKj nvi‡gvwbK Dcmyi n‡jI mKj Dcmyi nvi‡gvwbK bq|

eq \o((,M) A kjvKvi Mv‡q †gvg jvMv‡j Gi fi e„w× cv‡e Ges K¤úv¼ K‡g hv‡e| GgZve¯’vq †ewk weU (6 ( 5) cvIqvi A_© n‡jv, 

A kjvKvi K¤úv¼ ( B myikjvKvi K¤úv¼|

( (B ( (A = 5 s(1 = 5 Hz

GLb, (A = 520 Hz n‡j, (B = (A + 5 Hz 


= 520 Hz + 5 Hz = 525 Hz (Ans.)
eq \o((,N) cÖ_gve¯’vq, kjvKvØ‡qi hyMcr kãvq‡b cÖwZ †m‡K‡Û 5wU exU cvIqv hvq| cieZ©x‡Z A myikjvKvi Mv‡q †gvg jvwM‡q kãvwqZ Ki‡j cÖwZ †m‡K‡Û 6wU exU cvIqv hvq A_©vr exUmsL¨v e„w× cvq|

†h‡nZz †gvg jvMv‡bvi d‡j A myikjvKvi K¤úv¼ n«vm cvq, ZvB 

A kjvKvi cÖK…Z K¤úv¼ ( B myikjvKvi K¤úv¼

A_©vr (A ( (B Ges (B ( (A = 5s(1 = 5 Hz

GLb, B Gi K¤úv¼ hw` 520 Hz A_©vr hw` (B = 520 Hz n‡Zv

Zvn‡j, (A = (B ( 5 Hz = 520 Hz ( 5Hz = 515 Hz

myZivs DÏxc‡Ki B myikjvKvi K¤úv¼ hw` 520 Hz n‡Zv Z‡e A myikjvKvi cÖK…Z K¤úv¼ cvIqv †h‡Zv 515 Hz|

eq \o((((,cÖkœ(26) GKwU f¨vKzqvg wK¬bvi I †Uwjwfk‡bi k‡ãi ZxeªZvi †j‡fj h_vµ‡g 80dB Ges 50dB| Zviv GKB mv‡_ Pvjy _vK‡j ZxeªZvi †j‡fj e„w× cvq| gvby‡li Kv‡bi ZxeªZvi gvÎvq mnbxq gvb n‡jv 120dB|
[K¨v›Ub‡g›U K‡jR, h‡kvi]

K.
Abybv` Kx?
1

L.
m~‡h©i Pviw`‡K MÖn mg~‡ni †eM mylg bq e¨vL¨v Ki|
2

M.
f¨vKzqvg wK¬bviwUi k‡ãi ZxeªZv wbY©q Ki|
3

N.
f¨vKzqvg wK¬bvi Ges †Uwjwfkb GKB mg‡q Pvjy _vK‡j Drcbœ kã gvby‡li Kv‡bi mnbxq ZxeªZv †j‡f‡ji gvÎv AwZµg Ki‡e Kxbv MvwYwZK we‡k­lY `vI|
4

26 bs cÖ‡kœi DËi

eq \o((,K) †Kvb e¯‘i Dci Av‡ivwcZ ch©ve„Ë ¯ú›`‡bi K¤úv¼ e¯‘wUi ¯^vfvweK K¤úv‡¼i mgvb n‡j e¯‘wU m‡e©v”P we¯—v‡i Kw¤úZ nq| G ai‡bi K¤úb‡K Abybv` e‡j|

eq \o((,L) †Kvb MÖ‡ni fi m Ges m~h© †_‡K H MÖ‡ni `~iZ¡, r n‡j, 

	Avgiv Rvwb, eq \f(GMm,r2) = eq \f(mv2,r)

ev, eq \f(GM,r) = v2

ev, v = eq \r(\f(GM,r))
	M = m~‡h©i fi

v = m~‡h©i Pviw`‡K MÖ‡ni †eM

G = gnKl©xq aª“eK


GLv‡b, m~‡h©i fi Ges gnvKl©xq aª“eK memgq aªe _v‡K| ZvB MÖ‡ni †eM m~h© †_‡K MÖ‡ni `~i‡Z¡i Dci wbf©i K‡i|

A_©vr m~‡h©i †K›`ª †_‡K MÖnmg~‡ni `~iZ¡ mylg bq e‡j MÖnmg~‡ni †eM mylg bq|

eq \o((,M) †`Iqv Av‡Q,

f¨vKzqvg wK¬bv‡ii k‡ãi ZxeªZv †j‡fj, ( = 80 dB

cÖgvY ZxeªZv, Io = 10–12 (m–2
f¨vKzqvg wK¬bv‡ii k‡ãi ZxeªZv, I = ?

Avgiv Rvwb, ( = 10 log eq \f(I,I0)

ev, 80 = 10 log eq \f(I,I0)

ev, log eq \f(I,I0) = 8


ev, eq \f(I,I0) = 10


ev, I = Io ( 108

ev, I = 10–12 ( 108

( I = 1 ( 10–4 Wm–2 (Ans.)
eq \o((,N) GLv‡b, f¨vKzqvg wK¬bviwUi ZxeªZv †j‡fj, (1 = 80d(

†Uwjwfk‡bi k‡ãi ZxeªZv †j‡fj, (2 = 50d(

cÖgvY ZxeªZv, I0 = 10(12 Wm(2
( f¨vKzqvg wK¬bviwUi ZxeªZv, I1 = 1 ( 10(4 Wm(2 [(M) bs n‡Z]

†Uwjwfk‡bi k‡ãi ZxeªZv I2 n‡j,


(2 = 10 log eq \f(I2,I0)

ev,
eq \f(I2,I0) = 10eq \s\up9(\f((2,10))

ev,
I2 = I010eq \s\up9(\f((2,10))


= (10(12Wm(2) ( 10eq \s\up9(\f(50,10))


= 1 ( 10(7 Wm(2
( jwä ZxeªZv, I = I1 + I2


= (1 ( 10(4 + 1 ( 10(7) Wm(2


= 100.1 ( 10(6 Wm(2
( jwä ZxeªZv †j‡fj, ( = 10 log eq \f(I,I0)


= 10 log eq \f(100.1 ( 10(6 Wm(2,10(12 Wm(2)


= 80.004 dB


( ( ( 120dB

A_©vr MvwYwZK we‡k­l‡Y †`Lv hvq, f¨vKzqvg wK¬bvi Ges †Uwjwfkb GKB mg‡q Pvjy _vK‡j Drcbœ kã gvby‡li Kv‡bi mnbxq ZxeªZv †j‡f‡ji gvÎv AwZµg Ki‡e bv|

eq \o((((,cÖkœ(27) `ywU myikjvKv 'A' I 'B' †K Kw¤úZ Ki‡j 4wU exU Drcbœ nq| B myikjvKvi K¤úv¼ 246Hz| 'A' myikjvKvq wKQyUv †gvg jvMv‡bv nj|
[miKvwi nvRx gynv¤§` gynmxb K‡jR, Lyjbv]

K.
Zi‡½i DcwicvZb Kv‡K e‡j?
1

L.
w¯’i Zi½ I ex‡Ui msÁv `vI|
2

M.
hw` exU msL¨v K‡g hvq Z‡e 'A' myikjvKvi K¤úv¼ KZ?
3

N.
'A' myikjvKvi fi n«vm Kiv n‡j hw` exU msL¨v e„w× †cZ Z‡e fi n«v‡mi c‡i I fi e„w×i c‡i †h K¤úv¼ cvIqv †hZ Zvi Zzjbv Ki|
4

27 bs cÖ‡kœi DËi

eq \o((,K) `yB ev Z‡ZvwaK Zi½ GKB m‡½ GKB gva¨‡gi ga¨w`‡q mÂvwjZ n‡Z _vK‡j gva¨‡gi †h‡Kv‡bv As‡k m„ó cwieZ©b cÖwZwU Zi‡½i Rb¨ Avjv`vfv‡e m„ó cwieZ©bmg~‡ni †f±i †hvMd‡ji mgvb nq| G NUbvwU‡K Zi‡½i DcwicvZb e‡j|

eq \o((,L) †Kv‡bv gva¨‡gi GKwU mxwgZ As‡k ci¯úi wecixZgyLx mgvb we¯—vi I Zi½‰`‡N©¨i `ywU AMÖMvgx Zi½ G‡K Ac‡ii Ici AvcwZZ n‡j †h bZzb Zi½ m„wó nq Zv‡K w¯’i Zi½ e‡j|

mgvb ev cÖvq mgvb ZxeªZv Ges cÖvq mgvb K¤úv¼ wewkó GKB w`‡K AMÖMvgx `ywU kã Zi‡½i DcwicvZ‡bi d‡j k‡ãi jwä cÖve‡j¨i n«vm-e„w×i NUbv‡K exU e‡j|

eq \o((,M) A myikjvKvq wKQyUv †gvg jvMv‡j Gi K¤úv¼ K‡g hvq| ZLb myikjvKvØq‡K GK‡Î kãvwqZ Kiv n‡j c~e©v‡c¶v Kg msL¨K exU Drcbœ nIqvi gv‡b n‡jv, A myikjvKvi cÖK…Z K¤úv¼ ( B myi kjvKvi K¤úv¼ ev, (A ( (B
†gvg jvMv‡bvi c~‡e©, myikjvKvØq‡K GK‡Î kãvwqZ Kivq cÖwZ †m‡K‡Û Drcbœ exU msL¨v = 4


( (A ( (B = 4  s(1 = 4Hz


( (A = (B + 4 = 246 Hz + 4Hz = 250 Hz
eq \o((,N) A myikjvKvi fi n«vm Kiv n‡j Gi K¤úv¼ e„w× cv‡e| ZLb A I B myikjvKvØq‡K GK‡Î kãvwqZ Kivi d‡j hw` exU msL¨v e„w× cvq Z‡e a‡i wb‡Z n‡e (A ( (B 

myZivs G‡¶‡ÎI (A = (B + 4Hz = 246 Hz + 4Hz = 250 Hz

Dc‡iv³ MvwYwZK we‡k­l‡Y †`Lv hvq †h, A myikjvKvi fi n«v‡mi d‡j exUmsL¨v e„w× †c‡j A myikjvKvi Avw` K¤úv¼ = 250 Hz

Avevi, A myikjvKvi fi e„w×i d‡j exU msL¨v n«vm †c‡j A myikjvKvi Avw` K¤úv¼ = 250 Hz

myZivs Dfq †¶‡Î cÖvß K¤úv¼Ø‡qi AbycvZ = 250 Hz : 250 Hz



= 1 : 1

A_©vr cÖvß K¤úv¼Øq mgvb|

eq \o((((,cÖkœ(28) P I Q `ywU myikjvKv evqy‡Z GK‡Î kãvwqZ Ki‡j cÖwZ †m‡K‡Û 5wU exU Drcbœ nq| kjvKvØq evZv‡m 50cm Ges 50.5 cm ˆ`‡N©¨i Zi½ Drcbœ K‡i| Q myikjvKvi K¤úv¼ 510Hz|

[Lyjbv K‡jwR‡qU Mvj©m ¯‹zj GÛ †Kwmwm DB‡gÝ K‡jR]

K.
Zi‡½i DcwicvZb Kv‡K e‡j?
1

L.
cvwbi MfxiZv e„w×i mv‡_ cvwb‡Z k‡ãi `ª“wZi wKi“c cwieZ©b nq? e¨vL¨v Ki|
2

M.
DÏxcK Abymv‡i evZv‡m k‡ãi †eM wbY©q Ki|
3

N.
P †K GKUz N‡l cybivq aŸwbZ Ki‡j hw` GKB msL¨K exU Drcbœ n‡e wK?( e¨vL¨v Ki|
4

28 bs cÖ‡kœi DËi

eq \o((,K) hLb †Kvb gva¨‡gi †Kvb we›`y‡Z GKB m‡½ `ywU Zi½ AvcwZZ nq ZLb cÖ‡Z¨K Zi‡½i cÖfv‡e mvg¨ve¯’v †_‡K gva¨‡gi KYvi miY nq| G NUbv‡K Zi‡½i DcwicvZb e‡j|

eq \o((,L) Avgiv Rvwb, GKB gva¨‡g k‡ãi †eM GK ev wbw`©ó Ges wfbœ wfbœ gva¨‡g k‡ãi †eM wfbœ| cvwb gva¨‡g k‡ãi †eM cvwbi MfxiZvi Dci wbf©ikxj bq| AZGe, cvwbi MfxiZv e„w×i mv‡_ cvwb‡Z k‡ãi `ª“wZ cwieZ©b nq bv|

eq \o((,M) 

	Avgiv Rvwb, (Q ( (P n‡j


(P ( (Q nq

cÖkœg‡Z, (P ( (Q = 5


ev, eq \f(v,(P) ( eq \f(v,(Q) = 5 
	GLv‡b, exUmsL¨v, N = 5

P gva¨‡g Zi½‰`N©¨, (P = 0.50m

Q gva¨‡g Zi½‰`N©¨, (Q =  0.505 m

†eM, v = ?



ev, v eq \b(\f(1,.50m) ( \f(1,.505m)) = 5


ev, v = 252.5 ms(1
( H gva¨‡g k‡ãi †eM = 252.5 ms(1 (Ans.)
eq \o((,N) g‡b Kwi, P I Q myi kjvKvi K¤úv¼ h_vµ‡g (P I (Q
GLv‡b, (P ARvbv K¤úv¼, (Q = 510 Hz Ges exU msL¨v, N = 5

( (P= (Q + N

Nlvi c~‡e© P Gi K¤úv¼, (P = (Q + 5


= 510 Hz + 5


( (P = 515 Hz

†h‡nZz P myi kjvKv‡K Nlv n‡q‡Q ZvB Nlvi ci Gi K¤úv¼ c~‡e©i Zzjbvq †e‡o hv‡e| Kv‡RB Nlvi c~‡e© P Gi K¤úv¼ (P = 515 Hz we‡ePbv Ki‡j Nlvi ci exU msL¨v GKB nevi m¤¢vebv †bB| 

eq \o((((,cÖkœ(29) wibv P I Q `ywU M¨vmxq gva¨‡g GKwU myikjvKv‡K Kuvwc‡q Zv n‡Z m„ó k‡ãi `ª“wZ wb‡q cix¶v KiwQj| †m †`L‡jv gva¨g `ywU‡Z k‡ãi Zi½‰`‡N©¨i cv_©K¨ 0.1m Ges Zi½‰`‡N©¨i AbycvZ h_vµ‡g 0.1 : 0.11| †m Av‡iv †`L‡jv †h me©wbæ x `~i‡Z¡ Q gva¨‡g Zi½wUi n msL¨K c~Y© Zi½ _vK‡j P gva¨‡g H GKB `~i‡Z¡ (n + 1) msL¨K c~Y© Zi½ _vK‡e|

[miKvwi cvBIwbqvi gwnjv K‡jR]

K.
e¨vmva© †f±i Kv‡K e‡j?
1

L.
†Kb Nl©Y ej msi¶Ykxj bq( e¨vL¨v Ki|
2

M.
myikjvKvi 50 K¤ú‡b kã Q gva¨‡g KZ `~iZ¡ AwZµg K‡i?
3

N.
MvwYwZK we‡k­l‡Yi mvnv‡h¨ wibvi cwigvcK…Z x I n Gi gvb wKfv‡e wbY©q Ki‡e Zv e¨vL¨v Ki|
4

29 bs cÖ‡kœi DËi

eq \o((,K) cÖm½ KvVv‡gvi g~j we›`yi mv‡c‡¶ Ab¨ †Kvb we›`yi Ae¯’vb wbY©q Kivi Rb¨ †h †f±i we‡ePbv Kiv nq Zv‡K e¨vmva© †f±i e‡j|

eq \o((,L) `ywU e¯‘i g‡a¨ Nl©‡Yi Rb¨ †h Zvc m„wó nq Zv GKwU AcÖZ¨vMvgx cÖwµqv| KviY Nl©‡Yi wei“‡× †h KvR nq ZvB Zv‡c cwiYZ nq Ges H Zvc‡K †Kv‡bvfv‡eB Kv‡R i“cvš—wiZ Kiv hvq bv| ZvB Nl©Y ej msi¶Ykxj bq|

eq \o((,M) 

	cÖkœg‡Z, (Q ( (P = 0.1


ev, (Q ( eq \f(0.1,0.11) (Q = 0.1


ev, (Q eq \b(1 ( \f(0.1,0.11)) = 0.1


ev, (Q = eq \f(0.1,0.09)
	GLv‡b, 

Zi½‰`‡N©¨i AbycvZ eq \f((P,(Q) = eq \f(0.1,0.11)
( (P = eq \f(0.1,0.11) (Q
myZivs (P ( (Q



( (Q = 1.1 m

Avgiv Rvwb, SQ = N(Q

= 50 ( 1.1m


= 55m (Ans.)
eq \o((,N) cÖkœg‡Z, Q gva¨‡g, x = n(Q

( x = 1.1n (((((((((( (i)

Avevi, (P = eq \f(0.1,0.11) (Q

= eq \f(0.1,0.11) ( 1.1


= 1

P gva¨‡g, x = (n + 1)(P

ev, x = (n + 1) ( 1


ev, 1.1n = n + 1  [(i) n‡Z]


ev, 1.1n ( n = 1


( n = 10

Ges x = 1.1 ( 10


x = 11


x = 11 Ges n = 10 (Ans.)
eq \o((((,cÖkœ(30) mijQw›`Z ¯ú›`‡b ¯ú›`biZ GKwU KYvi AMÖMvgx Zi‡½i mgxKiY, Y = sin eq \b(200(t + \f(20(x,17)), †hLv‡b x I y wgUv‡i Ges t †m‡K‡Û|
[Lyjbv cvewjK K‡jR, Lyjbv]

K.
Abybv` Kv‡K e‡j?
1

L.
ex‡Ui mvnv‡h¨ wKfv‡e Lwb‡Z `~wlZ M¨v‡mi Aw¯—Z¡ wbY©q Kiv hvq?
2

M.
DÏxc‡Ki Zi½wUi we¯—vi, †KŠwYK K¤úvsK I †eM wbY©q Ki|
3

N.
DÏxc‡Ki Zi½wU mij Qw›`Z ¯ú›`‡bi e¨eKjbxq mgxKi‡Yi mgvavb wKbv Zv we‡k­lY Ki|
4

30 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv e¯‘i Ici Av‡ivwcZ ch©ve„Ë e‡ji K¤úv¼ e¯‘wUi ¯^vfvweK K¤úv‡¼i mgvb n‡j e¯‘wU m‡e©v”P we¯—vi mnKv‡i Kuvc‡Z _v‡K| G NUbv‡K Abybv` e‡j|

eq \o((,L) ex‡Ui mvnv‡h¨ Lwb‡Z `~wlZ M¨v‡mi Aw¯—Z¡ wbY©q Kiv hvq| †h Lwbi evqy `~wlZ e‡j m‡›`n Kiv nq Zvi wKQy cwigvY evqy GKwU AM©vb b‡j †bIqv nq| Aci GKwU AM©vb b‡j weï× evqy †bIqv nq| GLb bj `ywU‡K GK‡Î evRv‡j hw` ex‡Ui m„wó nq Zvn‡j eyS‡Z n‡e evqy `~wlZ| KviY evqy `~wlZ _vK‡j Zvi NbZ¡ weï× evqyi Nb‡Z¡i †P‡q Avjv`v n‡e| d‡j bjØq †_‡K m„ó k‡ãi K¤úv‡¼i cv_©K¨ _vK‡e| K¤úv‡¼i cv_©K¨ _vKvq exU m„wó n‡e| Avi hw` Lwbi evqy weï× nq Z‡e K¤úv¼ GKB _vK‡e| d‡j exU m„wó n‡e bv|

myZivs ex‡Ui mvnv‡h¨ Lwb‡Z `~wlZ M¨v‡mi Aw¯—Z¡ wbY©q Kiv hvq|

eq \o((,M) †`Iqv Av‡Q, Y = sin eq \b(200(t + \f(20(x,17))
G‡K AMÖMvgx Zi‡½i cÖgvY mgxKiY Y = A sin eq \b(2((t + \f(2(x,()) Gi mv‡_ Zzjbv K‡i cvB, Zi½wUi we¯—vi, A = 1 wgUvi

†KŠwYK K¤úv¼, ( = 2(( = 200( rads(1 = 628.32 rads(1
( K¤úv¼, ( = eq \f(200(,2() = 100Hz Ges Zi½‰`N©¨ ( n‡j,

eq \f(2(x,() = eq \f(20(x,17)
ev, ( = eq \f(2(x ( 17,20(x) = 1.7 m

( Zi½‡eM, v = (( = 100 Hz ( 1.7m = 170 ms(1
Ans. 1m, 628.32 rads(1, 170 ms(1
eq \o((,N) DÏxc‡Ki Zi‡½ †KŠwYK K¤úv¼, ( = 200(

( Y = sin  eq \b((t + \f(20(x,17)) ........ (i)


G‡K t Gi mv‡c‡¶ cici `yBevi e¨eKjb Kwi|


eq \f(dY,dt) = (cos eq \b((t + \f(20(x,17))

ev, eq \f(d2Y,dt2) = ( (2sin eq \b((t + \f(20(x,17)) = ( (2Y [(i) bs n‡Z]


( eq \f(d2Y,dt2) + (2Y = 0

GwU mij Qw›`Z ¯ú›`‡bi e¨eKjbxq mgxKiY, †hLv‡b Y Øviv mvg¨ve¯’vb n‡Z miY eySvq|

myZivs DÏxc‡Ki Zi½wU mij Qw›`Z ¯ú›`‡bi e¨eKjbxq mgxKi‡Yi mgvavb|

eq \o((((,cÖkœ(31) y1 = 0.5 sin eq \f(2(,7) (350t ( x1)


y2 = 0.5 sin eq \f(2(,7) (350t ( x2)

Zi‡½i ivwk¸‡jv SI GK‡K cÖ`Ë|

[K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, Rvnvbvev`, Lyjbv]

K.
`kv Kv‡K e‡j?
1

L.
K¤úv¼ I Zx¶èZvi g‡a¨ cv_©K¨ Kx?
2

M.
hw` x1 = ( x2 = 7m nq Z‡e jwä Zi‡½i we¯—vi wbY©q Ki|
3

N.
hw` x1 = x2 = 0 Ges cÖ_g Zi‡½i Zi½ ˆ`N©¨ 5m nq Z‡e kã weÁv‡bi †Kvb NUbvwU m„wó n‡e( MvwYwZK we‡k­lY c~e©K gZvgZ `vI|
4

31 bs cÖ‡kœi DËi

eq \o((,K) Zi½ mÂvjbKvix †Kv‡bv KYvi ev mij Qw›`Z ¯ú›`b MwZm¤úbœ †Kv‡bv KYvi †h‡Kv‡bv gyn~‡Z©i MwZi mg¨K Ae¯’v (miY, †eM, Z¡iY) †h ivwk Øviv cÖKvk cvq Zv‡K `kv e‡j|

eq \o((,L) K¤úbkxj ev Zi½ mÂvjbKvix †Kv‡bv KYv cÖwZ †m‡K‡Û hZ msL¨K c~Y©K¤úb ev c~Y©‡`vjb m¤úbœ K‡i, †mB msL¨v‡K K¤úv¼ e‡j|

Aciw`‡K, myihy³ k‡ãi †h ˆewkó¨ w`‡q GKB cÖve‡j¨i Lv‡`i myi Ges Pov my‡ii g‡a¨ cv_©K¨ eySv hvq Zv‡K Zx¶èZv ev cxP e‡j| Zx¶èZv Dr‡mi K¤úv‡¼i Ici wbf©i K‡i| K¤úv¼ hZ †ewk nq, myi ZZ Pov nq Ges Zx¶èZv ev cxP Z‡Zv †ewk nq|

eq \o((,M) †`Iqv Av‡Q, y1 = 0.5 sin eq \f(2(,7) (350t ( x1) Ges 


y2 = 0.5 sin eq \f(2(,7) (350t ( x2)

jwä Zi‡½i mgxKiY: y = y1 + y2 

x1 = ( x2 = 7m ewm‡q cvB, D³ we¯—vi 


= cos eq \f(2(,7) ((7 (7) = cos ((4() = 1 m (Ans.)
eq \o((,N) x1 = x2 = 0 Ges cÖ_g Zi‡½i Zi½‰`N©¨ 5 m n‡j jwäZi‡½i mgxKiY: y = y1 + y2

= 0.5 sin eq \f(2(,5) (350t) + 0.5 sin eq \f(2(,7) (350t)


= 0.5 sin 2( (70t) + 0.5 sin 2((50t)


= 0.5 [sin 2((70t) + sin 2((50t)] 


= 0.5 ( 2sin 2( eq \f(70 + 50,2) t cos 2( eq \f(70 ( 50,2) t


= sin 2((60t) cos 2((10t) = cos 2((10t) sin 2((60t)

GLv‡b, cos2((10t) n‡jv jwäZi‡½i we¯—vi (A)

( jwä Zi‡½i mgxKiY, y = Asin 2( (60t)

Bnv GKwU ex‡Ui mgxiKY,

ex‡Ui cÖwgZ mgxKiY,

y = 2acos  eq \b\bc\{(2( \b(\f(f1 – f2,2))t) sin  eq \b\bc\{(2( \b(\f(f1 + f2,2))t)
Gi mv‡_ cÖvß jwä Zi‡½i mgxKiY Zzjbv K‡i cvB,

 eq \f(f1 – f2,2) = 10

ev, f1 – f2 = 20

( cÖwZ †m‡K‡Û m„ó exU msL¨v n‡e 20|

myZivs Dwj­wLZ NUbvwU kã weÁv‡bi exU m„wó n‡e|

eq \o((((,cÖkœ(32) GKwU myikjvKv 1.32m Zi½‰`‡N©¨i GKwU kã Drcbœ K‡i hv evZv‡m 3 †m‡K‡Û 996 m `~iZ¡ AwZµg K‡i| Aci GKwU myikjvKv 1.34m Zi½‰`‡N©¨i kã Drcbœ K‡i| cÖ_g kjvKv‡K †gvghy³ Kivi c~‡e© I c‡i kjvKvØq‡K GK‡Î kãvwqZ Ki‡j D™¢‚Z cwiw¯’wZ AcwiewZ©Z †_‡K hvq|

[Wv: Avãyi iv¾vK wgDwbwmc¨vj K‡jR, h‡kvi]

K.
e‡ji NvZ Kx?
1

L.
Ave× ¯’v‡b ZvcgvÎv e„w× †c‡j m¤ú„³ Rjxq ev®úPvc e„w× cvq †Kb?
2

M.
cÖ_g kjvKvi K¤úv¼ †ei Ki|
3

N.
†gvghy³ Kivi c~‡e© I c‡i D™¢‚Z cwiw¯’wZ AcwiewZ©Z _v‡K †Kb, e¨vL¨v Ki|
4

32 bs cÖ‡kœi DËi

eq \o((,K) Lye Kg mg‡qi Rb¨ eo ej wµqv Ki‡j| ej Ges e‡ji wµqvKv‡ji ¸Ydj‡K e‡ji NvZ e‡j|

eq \o((,L) wbw`©ó ZvcgvÎvq Ave× ¯’v‡bi ev®úPvc aviY ¶gZv wbw`©ó _v‡K wKš‘ Ave× ¯’v‡b hw` ZvcgvÎv e„w× cvq Z‡e GKB AvqZ‡b c~‡e©i Zzjbvq H RvqMvq †ewk cwigv‡Y Rjxqev®ú _vK‡Z cv‡i| d‡j H ¯’v‡bi m¤ú„³ Rjxqev®ú Pvc e„w× cvq| GRb¨B Ave× ¯’v‡b ZvcgvÎv e„w× †c‡j m¤ú„³ Rjxqev®ú Pvc e„w× cvq|

eq \o((,M) 

	Avgiv Rvwb, v = (1(1

ev, (1 = eq \f(v,(1)

= eq \f(\f(s,t),(1) 
	GLv‡b, 

`~iZ¡ s = 996m

mgq, t = 3 sec

1g Zi½ ˆ`N©¨, (1 = 1.32m

1g myikjvKvi K¤úv¼, (1 = ?



= eq \f(\f(996m,3sec),1.32m)

= 251.51 Hz (Ans.)
eq \o((,N) 2q kjvKvi K¤úv¼, (2 = eq \f(v,(2)

= eq \f(\f(996 m,3 sec),1.34 m)

= 247.76 Hz

†gvg jvMv‡bvi Av‡M GK‡Î kãvwqZ Ki‡j exU Drcbœ nq


= 251.51 ( 247.76 = 3.74 ( 4

cÖ_g kjvKv‡K †gvghy³ Kivi d‡j Gi fi ev‡o d‡j K¤úv¼ K‡g hvq| wKš‘ DÏxcK Abymv‡i D™¢‚Z cwiw¯’wZ AcwiewZ©Z _v‡K, A_©vr exU msL¨v GKB _v‡K|

( †gvghy³ Kivi ci cÖ_g kjvKvi K¤úv¼, f2 = f1 – (N ( 2)


= 251.51– (4 ( 2)


= 243.76 Hz

cÖ_g kjvKv‡K †gvghy³ Kivi c~‡e© I c‡i kjvKvØq‡K GK‡Î kãvwqZ Ki‡j cÖ_g kjvKvi K¤úv¼ Kg‡jI K¤úv‡¼i cv_©‡K¨i †Kv‡bv cwieZ©b nq bv A_©vr D™¢‚Z cwiw¯’wZ AcwiewZ©Z _v‡K|
eq \o((((,cÖkœ(33) †Rweb cix¶vMv‡i 660Hz I 680Hz K¤úv‡¼i `ywU myikjvKv‡K c„_Kfv‡e AvNvZ Ki‡j m„ó k‡ãi Zi½ ˆ`‡N©¨i cv_©K¨ 0.0152m cwigvc Kij| wKš‘ GKB mv‡_ AvNvZ Kivq †m †Kvb exU ïb‡Z †cj bv|
[wm‡jU miKvwi gwnjv K‡jR, wm‡jU]

K.
¯^i Kx?
1

L.
k‡ãv”PZv ZxeªZvi Dci wbf©ikxj wKš‘ mgvbycvwZK bq( e¨vL¨v Ki|
2

M.
cix¶vMv‡i k‡ãi †eM wbY©q Ki|
3

N.
DÏxc‡Ki myikjvKvØq Øviv m„ó exU ïb‡Z bv cvIqvi KviY Ges exU ïb‡Z Kx e¨e¯’v MÖnY Ki‡Z n‡e? we‡k­lY c~e©K gZvgZ e¨³ Ki|
4

33 bs cÖ‡kœi DËi

eq \o((,K) †Kvb Drm †_‡K wbtm„Z k‡ã hw` GKvwaK K¤úv¼ _v‡K Zvn‡j †mB kã‡K ¯^i e‡j|

eq \o((,L) k‡ãv”PZv ej‡Z kã KZ †Rv‡i n‡”Q Zv †evSvq Avi k‡ãi ZxeªZv ej‡Z Avgiv eywS kã mÂvj‡bi c‡_ j¤^fv‡e Aew¯’Z GKK †¶Îd‡ji ga¨ w`‡q cÖwZ †m‡K‡Û cÖevwnZ kã kw³i cwigvY| GwU k‡ãi ZxeªZvi Dci wbf©ikxj n‡jI mgvbycvwZK bq †Kbbv ZxeªZv kw³i Øviv cÖKvk Kiv nq e‡j GwU GKwU cwi‡gq †fŠZ ivwk| wKš‘ k‡ãv”PZv‡K wbLyZfv‡e †Kvb †fŠZ ivwki mv‡_ m¤úK©hy³ Kiv m¤¢e bq| ZxeªZv †kÖvZvi Kv‡b †h Abyf‚wZ m„wó K‡i ZvB k‡ãv”PZv wKš‘ Zv e¨w³ wbf©i| wbw`©ó ZxeªZvi kã wfbœ wfbœ e¨w³i Kv‡Q wfbœ wfbœ k‡ãv”PZvi g‡b n‡Z cv‡i|

eq \o((,M) 

	Avgiv Rvwb, (2 ( (1 n‡j

(1 ( (2 nq
cÖkœg‡Z, (1 ( (2 = 0.0152


ev, eq \f(v,(1) ( eq \f(v,(2) = 0.0152
	GLv‡b, 

K¤úv¼, (1 = 660 Hz

K¤úv¼, (2 = 680 Hz

†eM, v = ?



ev, v eq \b(\f(1,660) ( \f(1,680)) = 0.0152


( v = 341.09 ms(1
cix¶vMv‡i k‡ãi †eM = 341.09 ms(1 (Ans.)

eq \o((,N) GLv‡b, 1g myikjvKvi K¤úv¼, (1 = 660 Hz


2q myikjvKvi K¤úv¼, (2 = 680 Hz

( Drcbœ exU msL¨v, N = (2 ( (1

= 680 ( 660


= 20 Hz

wKš‘ Avgiv Rvwb, exUmsL¨v hw` 10wU Gi †ewk nq Zvn‡j †Kvb exUmsL¨v ïb‡Z cvIqv hvq bv| AZGe exUmsL¨v Kgv‡j ev Zi½‰`‡N©¨i cv_©K¨ evov‡j exU ïb‡Z cvIqv hv‡e| A_©vr myikjvKvi `ywUi K¤úv‡¼i cv_©K¨ Kg n‡j exU ïb‡Z cvIqv hv‡e|

eq \o((((,cÖkœ(34) 

wP‡Î A Ges B myi kjvKv n‡Z Drcbœ jw¤^K Zi½ P we›`y‡Z `k©‡Ki Kv‡b cÖwZ †m‡K‡Û 5wU exU Drcbœ K‡i| wKš‘ B †K †gv‡gi cÖ‡jc w`‡j cÖwZ †m‡K‡Û 4wU exU Drcbœ nq| Zv n‡j wb‡æi cÖ‡kœi DËi `vI:

[B¯úvnvwb cvewjK ¯‹zj GÛ K‡jR, PÆMÖvg]

K.
exU wK?
1

L.
Zi‡½i DcwicvZb bxwZwU e¨vL¨v Ki|
2

M.
A Gi K¤úv¼ 512 Hz n‡j B Gi K¤úv¼ KZ?
3

N.
Dfq‡K †gv‡gi cÖ‡jc w`‡j Drcbœ exUmsL¨vi wK cwieZ©b n‡Z cv‡i( Zv MvwYwZKfv‡e e¨vL¨v Ki|
4

34 bs cÖ‡kœi DËi

eq \o((,K) mgvb ev cÖvq mgvb ZxeªZv Ges cÖvq mgvb K¤úv¼ wewkó GKB w`‡K AMÖMvgx `ywU kã Zi‡½i DcwicvZ‡bi d‡j k‡ãi jwä cÖve‡j¨i n«vm-e„w×i NUbv‡K exU e‡j|

eq \o((,L) hLb `ywU ev Zvi †ewk Zi½ GKB m‡½ GKB gva¨‡gi †fZi w`‡q G‡Mv‡Z _v‡K ZLb Giv GKwU AciwUi mv‡c‡¶ ¯^vaxbfv‡e mÂvwjZ nq| gva¨‡gi †h As‡k Zi½¸‡jv DcivcwZZ nq, †mB As‡k †h‡Kv‡bv KYvi jwämiY cÖwZwU Zi½ c„_Kfv‡e H KYvi †h miY m„wó K‡i Zv‡`i †f±i †hvMdj mgvb nq| GB bxwZ‡K Zi‡½i DcwicvZ‡bi bxwZ e‡j|

eq \o((,M) B †K †gv‡gi cÖ‡jc w`‡j Gi fi ev‡o Ges K¤úv¼ K‡g hvq GgZve¯’vq myikjvKvØq‡K GK‡Î kãvwqZ Kiv n‡j hw` cÖwZ †m‡K‡Û Drcbœ exUmsL¨v K‡g hvq, Zvn‡j eyS‡Z n‡e, B Gi cÖK…Z K¤úv¼, (B ( A Gi K¤úv¼, (A
( (B ( (A = cÖwZ †m‡K‡Û Drcbœ exUmsL¨v 5s(1 = 5 Hz

( (B = (A + 5Hz = 512 Hz + 5Hz = 517 Hz (Ans.)
eq \o((,N) myikjvKvØviv Drcbœ K¤úv¼, evûi f‡ii e¨¯—vbycvwZK| A_©vr evûi fi †ewk n‡j K¤úv¼ Kg nq|

myikjvKvØ‡qi cÖK…Z K¤úv¼ h_vµ‡g 512 Hz Ges 517 Hz hv †gvUvgywU D”Pgv‡bi Ges gv‡b KvQvKvwQ| myZivs G‡`i evû‡Z mgcwigvY †gvg jvMv‡bv n‡j G‡`i cÖ‡Z¨‡Ki K¤úv¼ cÖvq mgvb cwigv‡Y Kg‡e| ZLb G‡`i‡K GKmv‡_ kãvwqZ Ki‡j cÖwZ †m‡K‡Û Drcbœ exUmsL¨v c~‡e©i (5s(1) b¨vq n‡e|

wKš‘ A Gi Zzjbvq B Gi evû‡Z †ewk †gvg jvMv‡j A Gi Zzjbvq B Gi K¤úv¼ †ewk n«vm cv‡e| †h‡nZz B-Gi Avw` K¤úv¼ A-Gi Avw` K¤úv‡¼i Zzjbvq †ewk, ZvB ZLb cÖwZ †m‡K‡Û Drcbœ exUmsL¨v 5 Gi †P‡q Kg n‡e, hw` B Gi cwiewZ©Z K¤úv¼ ( A Gi cwiewZ©Z K¤úv¼ nq|

Avevi, A Gi Zzjbvq B Gi evû‡Z Kg †gvg jvMv‡j A Gi Zzjbvq B Gi K¤úv¼ Kg n«vm cv‡e| ZvB ZLb cÖwZ †m‡K‡Û Drcbœ exUmsL¨v 5-Gi †P‡q †ewk n‡e|

eq \o((((,cÖkœ(35) Aqb cyKz‡i wXj Qyu‡o †XD ˆZwi K‡i j¶¨ Kij †XD¸‡jv 5m/s †e‡M cv‡oi w`‡K Qy‡U hv‡”Q Ges †XD¸‡jv cvwbi w¯’i Zj n‡Z 5cm Dc‡i wb‡P DVvbvgv Ki‡Q| Aqb AviI j¶¨ Kij †XD¸‡jvi GK Pzov n‡Z Aci Pzovi `~iZ¡ 20 cm| 
[†ecRv cvewjK ¯‹zj GÛ K‡jR, PÆMÖvg]

K.
Wvqv‡UvwbK ¯^iMÖvg Kv‡K e‡j?
1

L.
mKj nvi‡gvwbKB Dcmyi wKš‘ mKj Dcmyi nvi‡gvwbK bq( e¨vL¨v Ki|
2

M.
DÏxc‡Ki Av‡jv‡K m„ó Zi½wUi mvaviY mgxKiY cÖwZcv`b Ki|
3

N.
wXjwU cvwb‡Z covi ¯’vb †_‡K 5m `~‡i 10s ci K¤úgvb KYvi Zvr¶wYK †eM Ges Zi½‡eM Zzjbv Ki|
4

35 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv GKwU we‡kl myi I Gi wØ¸Y K¤úv‡¼i Aci GKwU myi wbe©vwPZ K‡i, `yB my‡ii ga¨eZ©x e¨eavb‡K Av‡iv QqwU my‡i wef³ K‡i, †gvU AvU my‡ii †h ¯^iMÖvg cÖ¯‘Z Kiv nq, Zv‡K Wvqv‡UvwbK ¯^iMÖvg e‡j|

eq \o((,L) Avgiv Rvwb, †Kv‡bv ¯^‡i †hme wewfbœ myi _v‡K, Zv‡`i g‡a¨ †h my‡ii K¤úv¼ me‡P‡q Kg, Zv‡K g~j m~i e‡j| Ab¨vb¨ myi, hv‡`i K¤úv¼ g~j m~‡ii K¤úv‡¼i †P‡q †ewk, Zv‡`i Dcmyi e‡j| Avevi, Dcmyi¸‡jvi K¤úv¼ hw` g~j m~‡ii K¤úv‡½i mij ¸wYZK nq, Zvn‡j †mB mKj Dcmyi‡K nvi‡gvwbK e‡j|

ZvB mKj nvi‡gvwbKB Dcmyi wKš‘ mKj Dcmyi nvi‡gvwbK bq|

eq \o((,M) †`Iqv Av‡Q, Zi½ †eM, v = 5ms(1

we¯—vi, A = 5 cm = 0.05 m


Zi½ ˆ`N©¨, ( = 20 cm = 0.2 m

( m„ó Zi½wUi mvaviY mgxKiY : y = A sin eq \f(2(,() (vt ( x)

ev, y = (0.05 m) sin eq \f(2(,0.2 m) eq \b\bc\{((5 ms(1) t ( x) (Ans.)

eq \o((,N) Zvr¶wYK †e‡Mi mgxKiY: v( = eq \f(dy,dt) 

= (0.05m) eq \f(2(,0.2 m) (5 ms(1) ( cos eq \f(2(,0.2 m) {(5ms(1) t ( x}

( wXj covi ¯’vb n‡Z 5m `~‡i 10s ci K¤úgvb KYvi Zvr¶wYK †eM, v( = (0.05 m) eq \f(2 ( 3.1416,0.2 m) (5ms(1) ( cos eq \f(2 ( 3.1416,0.2 m) 


{(5ms(1) 10s ( 5m}


= 7.854 ms(1 cos(1413.72 rad)


= 7.854 ms(1 ( 0.9999945


( 7.854 ms(1, hv Zi½‡e‡Mi Zzjbvq †ewk|

eq \o((((,cÖkœ(36) 


Dc‡ii Zi½ wb‡`©kK mgxKiYwU n‡jv Y = 10 sin (10t ( 2(x)

[AvMÖvev` gwnjv K‡jR, PÆMÖvg]

K.
Zi½ gyL Kv‡K e‡j?
1

L.
`kv cv_©K¨ I c_ cv_©‡K¨i g‡a¨ m¤úK© Kx?
2

M.
Dc‡ii mgxKiY †_‡K Zi‡½i we¯—vi, K¤úv¼ I Zi½‡eM KZ †ei Ki|
3

N.
Dc‡ii Zi‡½i wVK wecixZ GKB ai‡bi GKwU Zi½ DcwicvwZZ n‡j OA As‡k Kxiƒc Zi‡½i m„wó n‡e Zv MvwYwZK we‡k­lYmn e¨vL¨v Ki|
4

36 bs cÖ‡kœi DËi

eq \o((,K) Zi‡½i Dciw¯’Z mg`kvm¤úbœ KYv¸‡jvi mvaviY mÂvic_‡K Zi½gyL e‡j|

eq \o((,L) `kv cv_©K¨ (() I c_ cv_©‡K¨i (() g‡a¨ m¤úK© n‡jv:


eq \f((,2() = eq \f((,() ( `kv cv_©K¨ =  eq \f(2(,() c_cv_©K¨
eq \o((,M) cÖ`Ë mgxKiY Y = 10 sin(10t ( 2(x)

G‡K AMÖMvgx Zi‡½i cÖwgZ mgxKiY Y = A sin eq \b(2((t ( \f(2(x,())
Gi mv‡_ Zzjbv K‡i cvB, Zi‡½i we¯—vi, A = 10 m

2((t = 10t  ( ( = eq \f(10t,2(t) = 1.59 Hz

2(x = eq \f(2(x,()  ( ( = eq \f(2(x,2(x) = 1m

Zvn‡j Zi½‡eM, v = (( = 1.59 Hz ( 1m = 1.59 ms(1
10m, 1.59 Hz, 1.59 ms(1 (Ans.)
eq \o((,N) wecixZ Zi‡½i mgxKiY : Y2 = 10 sin(10t + 2(x)

jwä Zi‡½i mgxKiY: Y = Y1 + Y2

= 10 sin(10t ( 2(x) +10 sin(10t + 2(x)

= 10[sin(10t ( 2(x) + sin(10t + 2(x)]


= 10(2) sin(10t) cos(2(x)


= (20 cos 2(x) sin(10 t)

eq \o((((,cÖkœ(37) 


 [Kzwgj­v miKvwi K‡jR, Kzwgj­v]

K.
†Wwm‡ej Kx?
1

L.
c„w_exi †K‡›`ª g Gi gvb †Kgb e¨vL¨v Ki|
2

M.
DÏxc‡Ki Zi½Ø‡qi mv‡_ y = 0.8 sin2( eq \b(\f(t,0.3) ( \f(x,30)) Zi½ Zzjbv K‡i Zi½ †eM wbY©q Ki|
3

N.
DÏxc‡Ki eq \f((,4) I ( `yi‡Z¡ Zi½Ø‡qi jwä we¯—v‡ii gvb †Kgb n‡e MvwYwZKfv‡e †`LvI|
4

37 bs cÖ‡kœi DËi

eq \o((,K) k‡ãi ZxeªZv hLb 100.1 ¸Y e„w× cvq ZLb k‡ãv”PZv †h cwigvY ev‡o Zv‡K 1 †Wwm‡ej e‡j|

eq \o((,L) f‚c„ô n‡Z d MfxiZvq AwfKl©R Z¡i‡Yi gvb,


g( = g eq \b(1 ( \f(d,R)) ; GLv‡b g n‡jv f‚c„‡ô AwfKl©R Z¡iY|

c„w_exi †K‡›`ª d = R

myZivs c„w_exi †K‡›`ª g( = g eq \b(1 ( \f(R,R)) = 0 ms(2
( c„w_exi †K‡›`ª AwfKl©R Z¡iY k~b¨|

eq \o((,M) cÖ`Ë Zi½ y = 0.8 sin 2(eq \b(\f(t,0.3) ( \f(x,30)) 


= 0.8 sin eq \f(2(,30) eq \b(\f(30t,0.3) ( x)

= 0.8 sin eq \f(2(,30) (100t ( x)

G‡K DÏxc‡Ki Zi½ y2 = a sin eq \f(2(,() (vt ( x) Gi mv‡_ Zzjbv K‡i cvB,

Zi½‡eM, v = 100ms(1 (Ans.)

eq \o((,N) jwä Zi½, y = y1 + y2 = a eq \b\bc\{(sin \f(2(,() (vt + x) + sin \f(2(,() (vt ( x))

= a.2 sin eq \f(2(,() vt cos eq \b(\f(2(,() x)

= 2a sin(2((t) cos eq \b(\f(2(x,())

= 2a coseq \b(\f(2(x,()) sin(2((t)

A = 2a coseq \b(\f(2(x,()) ivwkwU Øviv jwä we¯—vi eySvq|

eq \o((((,cÖkœ(38) AMÖMvgx Zi‡½i mgxKiY y = 0.5 sin 2(eq \b(\f(t,0.3) ( \f(x,30)) D³ mgxKi‡Y e¨en„Z mKj ivwk Gm.AvB. GK‡K cÖ`Ë|



[miKvwi ewikvj K‡jR]

K.
DcwicvZb bxwZwU wjL|
1

L.
k‡ãi †eM v, K¤úv¼ n n‡j Zi‡½i ˆ`‡N©¨i mv‡_ k‡ãi †e‡Mi m¤ú‡K©i mgxKib †ei Ki|
2

M.
DÏxc‡K D‡j­wLZ Zi‡½i †eM, Zi½ ˆ`N©¨ I we¯—vi wbY©q Ki|
3

N.
GKwU mxgve× gva¨‡g Dc‡iv³ mgxKi‡Yi b¨vq Zi½ m„wó K‡i, w¯’i Zi‡½i mgxKiY cÖwZcv`b K‡i k‡Z©i gvb wbY©q Ki|
4

38 bs cÖ‡kœi DËi

eq \o((,K) †Kvb KYvi Dci GKB mg‡q `ywU Zi½ AvcwZZ n‡j mvg¨ve¯’vb †_‡K KYvwUi jwä miY n‡e Zi½ `ywUi Rb¨ KYvwUi miYØ‡qi †f±i mgwói mgvb|
eq \o((,L) Zi½ m„wóKvix †Kvb K¤úbkxj KYvi GKwU c~Y© K¤úb n‡Z †h mgq jv‡M, †mB mg‡q Zi½ †h `~iZ¡ AwZµg K‡i Zv‡K Zi½‰`N©¨ ( e‡j| ch©vqKvj T n‡j,

T mg‡q Zi½ AwZµg K‡i ( `~iZ¡

( GKK mg‡q Zi½ AwZµg K‡i eq \f((,T) `~iZ¡

wKš‘ Zi½ GKK mg‡q †h `~iZ¡ AwZµg K‡i Zv‡K Zi½ †eM v e‡j|


( v = eq \f((,T)
Avevi K¤úbkxj e¯‘ GKK mg‡q hZ¸‡jv c~Y© K¤úb m¤úbœ K‡i Zv‡K K¤úv¼ n e‡j|


( n = eq \f(1,T)
myZivs ( v = eq \f((,T) = n(  (((
((( (17.2)

A_©vr Zi½ †eM = K¤úv¼ ( Zi½‰`N©¨|

eq \o((,M) †`Iqv Av‡Q, y = 0.5 sin 2(  eq \b(\f(t,0.3) – \f(x,30)) 
= 0.5 sin  eq \f(2(,30)  (100t – x) mgxKiYwU‡K y = a sin  eq \f(2(,()  (vt – x) Gi mv‡_ Zzjbv K‡i cvB,
†eM, v = 100 m/s 


Zi½‰`N©¨, ( = 30m 


we¯—vi, a = 0.5 m

eq \o((,N) DÏxc‡K cÖ`Ë AMÖMvgx Zi‡½i mgxKiY,

y1 = 0.5 sin 2(  eq \b(\f(t,0.3) – \f(x,30))
D³ Zi½Ø‡qi DcwicvZ‡bi d‡j w¯’i Zi‡½i m„wó nq|

( jwä miY, y = y1 + y2
ev, y = 0.5 sin  eq \f(2(,30) (100t – x) + 0.5 sin  eq \f(2(,30) (100t + x)

ev, y = 0.5 \f(2(,30) eq \b\bc\[(sin  (100t – x) + sin  eq \f(2(,30) (100t + x))

ev, y= 0.5(2sin  eq \f(2(,30). eq \f(100t – x + 100t + x ,2).cos  eq \f(2(,30).  eq \f(100t – x – 100t – x,2)
ev, y = sin  eq \f(2(,30).100t cos  eq \f(2(,30)x
ev, y = A sin.  eq \f(2(,30) (100t) ----------------- (i)
GLv‡b, cos eq \f(2(,30) x = A = jwä we¯—vi

(i) bs mgxiKYwU GKwU w¯’i Zi‡½i mgxKiY| Zi½wUi Dci †hmKj we›`y‡Z we¯—vi me©vwaK A_©vr ( 2 ( 0.5 = ( 1 †mmKj we›`y‡Z my¯ú›` we›`y m„wó n‡e|

( my¯ú›` we›`yi kZ© nj,

A = ( 1

ev, cos  eq \f(2(,30) x = ( 1

ev,  eq \f(2(x,30) = 0, (, 2(, 3(, --------------
ev, x = 0, 15, 30, 45 -------------

A_©vr, w¯’i Zi‡½i 0m, 15m, 30m, 45m BZ¨vw` `~‡i my¯ú›` we›`y m„wó n‡e|

wb¯ú›` we›`yi kZ© nj, A = 0

ev, cos  eq \f(2(,30) x = 0

ev,  eq \f(2(x,30) =  eq \f((,2), 3  eq \f((,2), 5  eq \f((,2) ------------

( x = 7.5, 22.5, 37.5 ------------
A_©vr, w¯’i Zi‡½i 7.5 m, 22.5 m, 37.5 m BZ¨vw` `~‡i wb¯ú›` we›`y m„wó n‡e|

eq \o((((,cÖkœ(39) Y = 100 sin ((100t ( 5x)m Zi½wU mvg‡b evav †c‡q wd‡i cÖwZdwjZ n‡q cybivq GKB c‡_ wecixZ w`‡K wd‡i G‡m GKwU w¯’i Zi½ m„wó K‡i|
[miKvwi ˆmq` nv‡Zg Avjx K‡jR, ewikvj]

K.
Zi‡½i DcwicvZb bxwZ Kv‡K e‡j?
1

L.
ZxeªZvi †j‡fj 45dB ej‡Z wK eyS?
2

M.
Zi½wUi Zi½‡eM KZ?
3

N.
my¯ú›` I wb¯ú›` we›`yi Ae¯’vb GKB `~i‡Z¡ n‡e wK? DÏxc‡Ki Av‡jv‡K we‡k­lY Ki|
4

39 bs cÖ‡kœi DËi

eq \o((,K) hLb †Kvb gva¨‡gi †Kvb we›`y‡Z GKB mv‡_ `ywU Zi½ AvcwZZ nq ZLb cÖ‡Z¨K Zi‡½i cÖfv‡e mvg¨ve¯’v n‡Z gva¨‡g KYvi miY nq| GB KYvi jwä miY cÖ‡Z¨K Zi‡½i Rb¨ KYvi mi‡Yi †f±i mgwói mgvb| G‡K Zi‡½i DcwicvZb bxwZ e‡j|

eq \o((,L) ZxeªZv †j‡fj 45 dB ev 4.5 B ej‡Z †evSvq †h, D³ k‡ãi ZxeªZv (log †¯‹‡j) cÖgvY ZxeªZvi 4.5 ¸Y| 

A_©vr D³ k‡ãi ZxeªZv I( n‡j,


45 = 10 log eq \f(I(,10(12) nq|

eq \o((,M) cÖ`Ë mgxKiY, y = 100 sin ( (100 t ( 5x) m

ev, y = 100 sin 5( (20t ( x)

G‡K Zi‡½i cÖwgZ mgxKiY y = a sin  eq \f(2(,() (vt ( x) Gi mv‡_ Zzjbv K‡i cvB, Zi½ †eM, v = 20 ms(1
eq \o((,N) 
DÏxc‡K D‡j­wLZ Zi‡½i mgxKiY;

y1 = 100 sin( (100t – 5x) m

cÖwZdwjZ Zi‡½i mgxKiY;

y2 = 100 sin( (100t + 5x) m

( jwä Zi‡½i mgxiKY;

y = y1 + y2
ev, y = 100 {sin( (100t – 5x) + sin( (100t + 5x)}

ev, y = 100(2sin(  eq \f(100t – 5x – 100t – 5x,2) cos( eq \f(100t – 5x – 100t – 5x,2)
ev, y = 200 sin 100(t cos5(x

( y = Asin 100(t ---------------------- (i)

( 200 cos5(x = 0

ev, x =  eq \f(1,10),  eq \f(3,10),  eq \f(5,10), -----------------------

A_©vr, 0.1 m, 0.3 m, 0.5 m BZ¨vw` `~‡i wb¯ú›` we›`y m„wó n‡e|

myZivs, my¯ú›` I wb¯ú›` we›`yi Ae¯’vb GKB `~i‡Z¡ n‡e bv|

eq \o((((,cÖkœ(40) Avw`e I mybvb `yB eÜy c`v_©weÁvb j¨v‡e `ywU myi kjvKv wb‡q Zi½ m„wó Kij| Avw`‡ei m„ó Zi½wUi Zi½‰`N©¨ 20m I we¯—vi 2m Ges mybv‡bi m„÷ Zi½wUi Zi½‰`N©¨ 15m I we¯—vi 2m| H w`‡bi K¶ ZvcgvÎv wQj 8(C|

[ewikvj miKvwi gwnjv K‡jR, ewikvj]

K.
`kv Kx?
1

L.
mg‡e‡M Pjš— wjd‡U mij †`vj‡Ki †`vjbKv‡ji Kxiƒc cwieZ©b n‡e? e¨vL¨v Ki|
2

M.
Avw`‡ei m„ó Zi½wU‡K AMÖMvgx Zi‡½i Av`k© mgxKiYiƒ‡c cÖKvk Ki|
3

N.
Avw`e I mybv‡bi Zi½ `ywUi DcwicvZb NUv‡j we¯—vi mg‡qi Dci wbf©i Ki‡e wK-bv? MvwYwZK hyw³ Dc¯’vcb Ki|
4

40 bs cÖ‡kœi DËi

eq \o((,K) Zi‡½i Dcwiw¯’Z †Kvb KYvi MwZi mg¨K Ae¯’v‡K `kv e‡j|

eq \o((,L) mg‡e‡M Pjš— wjd&‡U AwfKl©R Z¡i‡Yi mgvb Z¡iY KvR K‡i| mij †`vj‡Ki †`vjbKv‡ji mgxKiY n‡jv T = 2(eq \r(\f(L,g)) .

myZivs mg‡e‡M Pjš— wjd‡U Z¡iY AcwiewZ©Z _vKvq mij †`vj‡Ki †`vjbKvj AcwiewZ©Z _v‡K|

eq \o((,M) GLv‡b, Avw`‡ei m„ó Zi‡½i Zi½ ˆ`N©¨, ( = 20m


Avw`‡ei m„ó Zi‡½i Zi½ ˆ`N©¨ we¯—vi, a = 2m

28(C ZvcgvÎvq evqy‡Z k‡ãi †eM, v = (332 + 0.6 ( 28) ms(1

= 348.8 ms(1
Avgiv Rvwb, AMÖMvgx Zi‡½i mgxKiY, y = a sin eq \f(2(,() (vt ( x)

mgxKiY (i) G cÖ`Ë gvb¸‡jv ewm‡q cvB, 


y = 2 sineq \f(2(,20) (348.8t ( x)


( y = 2 sin(109.523t ( 0.314x)  (Ans.)

eq \o((,N) †`Iqv Av‡Q, Avw`‡ei Zi‡½i we¯—vi, a1 = 2m


Avw`‡ei Zi‡½i Zi½‰`N©¨, (1 = 20m


mybv‡bi Zi‡½i
we¯—vi,
a2 = 2m


mybv‡bi Zi‡½i Zi½‰`N©¨, (2 = 15m
28(C ZvcgvÎvq k‡ãi †eM, v = (332 + 0.6 ( 28) = 348.8 ms(1
g‡b Kwi, Avw`‡ei Zi‡½i K¤úv¼ n1 I mybv‡bi Zi‡½i K¤úv¼ n2|

Avw`‡ei Zi‡½i mgxKiY, y1 = a1 sin2(n1t

mybv‡bi Zi‡½i mgxKiY,
y2 = a1 sin 2(n2t
GB Zi½Ø‡qi DcwicvZ‡b m„ó jwä Zi‡½i miY y n‡j,


y = y1 + y2

ev,
y = a1 sin 2(n1t + a2sin2(n2t


t


ev,
y = eq \b\bc\{(4cos 2( \b(\f(n2 ( n1,2)) t) sin 2( eq \b(\f(n1 + n2,2)) t

jwä Zi‡½i we¯—vi, A = 4cos 2( eq \b(\f(n2 ( n1,2)) t

( myikjvKvØ‡qi n1 I n2 wbw`©ó|

myZivs, †`Lv hvq †h, Zi½Ø‡qi DcwicvZb NU‡j jwä Zi‡½i we¯—vi mg‡qi Dci wbf©ikxj|

Aa¨vqwUi ¸i“Z¡c~Y© Ávb I Abyavebg~jK cÖ‡kœvËi

(wbe©vPwb cix¶vi cÖkœ we‡k­l‡Y cÖvß)

(K bs cÖkœ (Ávbg~jK)

cÖkœ-1. hvwš¿K Zi½ Kx?

DËi: Zij ev M¨vmxq Ges KwVb gva¨‡g †h Zi‡½i D™¢e nq Zv‡K hvwš¿K Zi½ e‡j|

cÖkœ-2. mij †`vj Zi½ Kx?

DËi: gva¨‡gi KYv¸‡jv mij †`vj MwZ‡Z Kw¤úZ n‡j †h Zi‡½i m„wó nq Zv‡K mij †`vj Zi½ e‡j|

cÖkœ-3. c~Y© K¤úb Kx?

DËi: K¤úgvb e¯‘ GKwU we›`y n‡Z hvÎv ïi“ K‡i Avevi GKB w`K n‡Z †m we›`y‡Z wd‡i G‡j G‡K c~Y© K¤úb e‡j|

cÖkœ-4. Zi‡½i `kv Kv‡K e‡j?

DËi: Zi½w¯’Z †Kv‡bv GKwU KYvi †Kv‡bv gyn~‡Z©i Ae¯’vb Ges Zvi MwZi Ae¯’vi I w`K hvi Øviv wb‡`©k Kiv nq Zv‡K `kv e‡j|

cÖkœ-5. Avw` `kv Kx?

DËi: †Kv‡bv GKwU K¤úgvb e¯‘ †h `kv wb‡q K¤úb ïi“ K‡i Zv‡K Avw` `kv e‡j|

cÖkœ-6. Zi½ kxl© Kv‡K e‡j?

DËi: Avo Zi‡½i †¶‡Î Gi abbvÍK w`‡K GK Zi½‰`N©¨ me©vwaK mi‡Yi we›`y‡K Zi½ kxl© e‡j|

cÖkœ-7. Zi½ cv` Kx?

DËi: Avo Zi‡½i †¶‡Î Gi FYvÍK w`‡K GK Zi½‰`‡N©¨i me©vwaK mi‡Yi we›`y‡K Zi½ cv` e‡j|

cÖkœ-8. Zi‡½i jyc Kx?

DËi: cici wbt¯ú›` we›`yi ga¨eZ©x Ask‡K jyc e‡j|

cÖkœ-9. Abybv` Kx?  

DËi: †Kv‡bv e¯‘i Dci Av‡ivwcZ ch©ve„Ë ¯ú›`‡bi K¤úv¼ e¯‘wUi ¯^vfvweK K¤úv‡¼i mgvb n‡j e¯‘wU m‡e©v”P we¯—v‡i Kw¤úZ nq| G ai‡bi K¤úb‡K Abybv` e‡j|

cÖkœ-10. ¯^i K¤úb Kv‡K e‡j?

DËi: mgvb ev cÖvq mgvb ZxeªZv Ges cÖvq mgvb K¤úv¼ wewkó GKB w`‡K AMÖMvgx `ywU kã Zi‡½i DcwicvZ‡bi d‡j k‡ãi jwä cÖve‡j¨i n«vm-e„w× NUbv‡K weU ev ¯^iK¤ú e‡j|

cÖkœ-11. †UvwbK Kv‡K e‡j?

DËi: me©v‡c¶v Kg K¤úv‡¼i m~Pbv myi‡K †UvwbK e‡j|

cÖkœ-12. Îqx Kx?

DËi: wZbwU k‡ãi K¤úv‡¼i AbycvZ 5 t 5 t 6 n‡j Zv‡`i mgš^‡q †h myihy³ k‡ãi DrcwË nq Zv‡K Îqx e‡j|

cÖkœ-13. m‡jv Kx?

DËi: GKwU gvÎ ev`¨hš¿ n‡Z †h ¯^i m„wó nq Zv‡K m‡jv ev GKK m½xZ e‡j|

cÖkœ-14. A‡K©÷ªv Kx?

DËi: hLb GKvwaK ev`¨hš¿ GK‡Î evwR‡q GKwU mgZvb A_ev †g‡jvwW A_ev mbvZb †g‡jvwW DfqB Drcbœ K‡i ZLb Zv‡K A‡K©÷ªv e‡j|

(L bs cÖkœ (Abyavebg~jK)
cÖkœ-1. AMÖMvgx Zi‡½i 4wU ˆewkó¨ †jL|

DËi : AMÖMvgx Zi‡½i 4wU ˆewkó¨:

i.
AMÖMvgx Zi½ gva¨‡gi NbZ¡ I w¯’wZ¯’vcKZvi Dci wbf©i K‡i| GK we‡kl MwZ‡e‡M Bnv gva¨‡gi ga¨ w`‡q AMÖmi nq|

ii.
gva¨‡gi KYv¸‡jv mvg¨ve¯’v‡bi mv‡c‡¶ GKB K¤úv¼ I we¯—v‡i Kw¤úZ nq| Zi½ MwZi Awfgy‡Li mv‡c‡¶ G K¤úb Avo A_ev Aby‰`N¨© n‡Z cv‡i|

iii.
AMÖMvgx Zi‡½i cÖev‡n gva¨‡gi Pvc I Nb‡Z¡i †Kv‡bv cwieZ©b N‡U bv|

iv.
KYvi K¤ú‡bi `kv, Zi‡½i we¯—vi †iLv eivei cieZx© KYv‡Z ¯’vbvš—wiZ nq Ges G †iLv eivei `yBwU KYvi `kv cv_©K¨ Zv‡`i `~i‡Z¡i mgvbycvwZK|

cÖkœ-2. Zi‡½i e¨wZPvi ej‡Z Kx eyS?

DËi : `ywU ev Z‡ZvwaK Zi½ GKB w`‡K Pj‡Z _vK‡j G‡`i DcwicvZ‡bi d‡j KL‡bv ZxeªZv Lye †e‡o hvq A_ev KL‡bv ZxeªZv K‡g hvq ev G‡Kev‡i k~b¨ n‡q hvq| G NUbv‡K Zi‡½i e¨wZPvi e‡j| e¨wZPv‡ii †¶‡Î kã Zi½ `ywUi K¤úv¼ I we¯—vi cÖvq mgvb nq| GKB w`‡K Pjgvb `ywU kã Zi½ †h ¯’v‡b DcwicvZ‡bi d‡j GKB `kvq wgwjZ nq †mLv‡b k‡ãi ZxeªZv †ewk nq †hLv‡b Zi½ `ywU wecixZ `kvq wgwjZ nq †mLv‡b k‡ãi ZxeªZv me©wbæ nq|

cÖkœ-3. Zi‡½i ZxeªZv KxÑ e¨vL¨v Ki|

DËi : †Kv‡bv Zi‡½i mg‡Kv‡Y GKK †¶Îd‡ji ga¨ w`‡q GK †m‡K‡Û †h cwigvY kw³ cÖevwnZ nq Zv‡K H Zi‡½i ZxeªZv e‡j| G‡K I Øviv m~wPZ Kiv nq|

Zi‡½i ZxeªZv, I = kw³ NbZ¡ ( Zi½ †eM

MvwYwZKfv‡e †`Lv‡bv hvq †h, I = 2((2a2n2v

GLv‡b, ( gva¨‡gi NbZ¡


n Zi‡½i K¤úv¼


a Zi‡½i we¯—vi Ges 


v Zi‡½i †eM|

cÖkœ-4. †Kvb Zi‡½i †¶‡Î KYv¸‡jvi we¯—vi Amgvb e¨vL¨v Ki?

DËi : w¯’i Zi‡½i †¶‡Î KYv¸‡jvi we¯—vi Amgvb nq|

w¯’i Zi‡½i †¶‡Î †Kv‡bv †Kv‡bv we›`y‡Z e¯‘KYvi we¯—vi k~Y¨ Ges †Kv‡bv †Kv‡bv we›`y‡Z we¯—vi me©vwaK| †h we›`y¸‡jv‡Z we¯—vi me©vwaK Zv‡`i‡K my¯ú›` we›`y Ges †h mKj we›`y‡Z we¯—vi k~b¨  Zv‡`i‡K wb¯ú›` we›`y e‡j|

cÖkœ-5. Ôkã GKwU AMÖMvgx jw¤^K Zi½Õ Ñ e¨vL¨v Ki|

DËi : Avgiv Rvwb, e¯‘i K¤ú‡bi d‡j kã Drcbœ nq| Avevi e¯‘KYvi K¤ú‡bi d‡j Zi‡½i D™¢e N‡U| myZivs Drm Abymv‡i kã I Zi½ GKB A_©vr, kã‡K Zi½ ejv hvq| kã AMÖMvgx Zi‡½i b¨vq Ro I w¯’wZ¯’vcK gva¨‡g µgvMZ AMÖmi nq| Avevi kã Zi½ evqexq gva¨‡gi ¯—img~‡ni ch©vqµwgK ms‡KvPb I cÖmviY Øviv mÂvwjZ nq| GKB c×wZ‡Z jw¤^K Zi½I mÂvwjZ nq| myZivs jw¤^K Zi‡½i mKj ˆewkó¨ kã Zi½ †g‡b P‡j| ZvB kã Zi½‡K jw¤^K Zi½ ejv nq|

cybivq, Avo Zi‡½i mgveZ©b N‡U| wKš‘ jw¤^K Zi‡½i †¶‡Î mgveZ©b N‡U bv| kã Zi‡½i †¶‡Î mgveZ©‡bi †Kv‡bv cix¶vjä cÖgvY †bB| AZGe ejv hvq †h, kã GKUv AMÖMvgx jw¤^K Zi½|

cÖkœ-6. myihy³ k‡ãi ˆewkó¨mg~n wjL|

DËi: myihy³ k‡ãi wZbwU ˆewkó¨ we`¨gvb| h_v–

i.
ZxeªZv ev cÖvej¨ 


ii.
Zx¶èZv Ges 


iii.
¸Y ev RvwZ|

cÖkœ-7. ¯^iK‡¤úi K‡qKwU cÖ‡qvM D‡j­L Ki|

DËi: weU ev ¯^iK‡¤úi wZbwU eûj cÖPwjZ cÖ‡qvM Av‡Q| G¸‡jv wb‡P †`Iqv n‡jvÑ

i.
¯^iK‡¤úi mvnv‡h¨ myikjvKvi AÁvZ K¤úv¼ wbY©q Kiv hvq|

ii.
¯^iK‡¤úi mvnv‡h¨ Lwb‡Z `~wlZ evZv‡mi Aw¯—Z¡ wbY©q Kiv hvq|

iii.
ev`¨hš¿vw`i myi wbY©q Kiv hvq|
cÖkœ-8. Av‡ivwcZ K¤úb ej‡Z Kx †evSvq?

DËi: wbw`©ó mgq Aš—i hw` †Kv‡bv cwieZ©bkxj e‡ji gvb Ges w`K GKB _v‡K Zvn‡j G ej‡K ch©ve„Ë ej e‡j| G ch©ve„Ë ej †Kv‡bv e¯‘i Dci cÖhy³ n‡j e¯‘wU cÖ_‡g Zvi wbR¯^ ¯^vfvweK K¤úv‡¼ Kw¤úZ nIqvi †Póv K‡i| wKš‘ wKQy¶Y AwbqwgZfv‡e Kw¤úZ nIqvi ci e¯‘wU cÖhy³ ch©ve„Ë e‡ji K¤úv‡¼ ¯úw›`Z n‡Z _v‡K| ch©ve„Ë ej hZ¶Y e¯‘i Dci wµqvkxj _v‡K e¯‘wU ZZ¶Y cÖhy³ e‡ji K¤úv‡¼ ¯úw›`Z n‡Z _v‡K| GB ai‡bi K¤úb‡K ciek K¤úb ev Av‡ivwcZ K¤úb e‡j|
Aa¨vq-9: Zi½
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Y = 0.9 sin � eq \b(\f(x,15) – \f(2t,0.3))� cm
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