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v/;k; 14                      rjaxsa   
                                        (Waves) 
                                                                                   
 

                   NCERT ikB; iqLrd ds vH;kl iz’u (mÙkj lfgr )  

1. 2.50 fdxzk nzO;eku dh 20 ehs yEch rkfur Mksjh ij 200 U;wVu cy dk ruko gSA ;fn bl Mksjh ds ,d fljs 

dks vuqizLFk >Vdk fn;k tk, rks mRiUu fo{kksHk fdrus le; esa nwljs fljs rd igq¡psxk\  

gy% rkj dh ,dkad yEckbZ dk nzO;eku   m  =  rkj dk dqy nzO;eku   

                                        Rkkj dh yEckbZ          

                                        

                                     = 
2.50

20 
 = 0.125  fdxzk eh − 1 

     

  vuqizLFk rjax dh pky     v =  √
T

m
    

 

                                    = √
200

0.125
  = 40  eh ls − 1 

     

  ,d fljs ls nwljs fljs rd igqWaus es yxkk le; t =  
𝑙

v
  = 

20

40
 = 0.5 lsd.M   

2. 300 eh ÅWaph ehukj ds 'kh"kZ ls fxjk;k x;k iRFkj ehukj ds vk/kkj ij cus rkykc ds ikuh ls Vdjkrk gS A 

;fn ok;q esas èofu dh pky 340 eh ls − 1
 gS rks iRFkj ds Vdjkus dh èofu ehukj ds 'kh"kZ ij iRFkj fxjkus ds 

fdruh nsj ckn lqukbZ nsxh \ (g = 9.8 eh ls − 2
 ) 

gy% fn;k gS] ehukj dh ÅWapkbZ  h = 300 eh  

iRFkj dks rkykc ds ikuh ls Vdjkus rd dk le;  t1  gks rks]  h = u t1 + 
1

2
 g 𝑡1

2 

vFkok    300 = 0 + 
1

2
 x 9.8 x t1

2     

 

  t1 = √
300 x 2

9.8 
  = 7.82 lsd.M  

 

   èofu dks ehukj ds 'kh"kZ rd igqWapus es yxk le;   t2 = 
h

v
 = 

300

340
 = 0.88 lsd.M  

   dqy le; t =  t1 + t2 = 7.82 + 0.88 = 8.7 lsd.M   

3. 12.0 eh yEcs LVhy ds rkj dk nzO;eku 2.10 fdxzk gS A rkj esa ruko fdruk gksuk pkfg, rkfd ml rkj ij 

fdlh vuqizLFk rjax dh pky 20 °C ij 'kq"d ok;q essa èofu dh pky (343 eh ls − 1) ds cjkcj gks 
gy% rkj dh ,dkad yEckbZ dk nzO;eku   m  =  rkj dk dqy nzO;eku   

                                        Rkkj dh yEckbZ          

                                        

                         = 
2.10

12 
 = 0.175  fdxzk eh − 1 

     

  vuqizLFk rjax dh pky     v =  √
T

m
    

∴           ruko        T = v2  m 

                              = (343)2 × 0.175 = 20588.575 U;wVu    2.06 × 104 U;wVu  
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4. lw=  v =  √
  𝐏  

𝛒
   dk mi;ksx djds Li"V dhft, fd ok;q esa èofu dh pky D;ksa 

(a) nkc ij fuHkZj ugha djrh] 
(b) rki ds lkFk c<+ tkrh gS] rFkk 
(c) vknzZrk ds lkFk c<+ tkrh gS \  
gy% (a) nkc dk izHkko % ekuk ijerki T ij xSl ds 1 xzke v.kq dk nkc P rFkk vk;ru V gSA rc ]vk;ru  

          V = 
M

ρ
     

    tgkWa ρ xSl dk ?kuRo gS A vr% xSl lehdj.k  PV = RT  ls     

                     P 
M

ρ
  =  RT              vFkok  

P

ρ
  = 

R T

M
       

  Li"V gS fd rki fu;r gksus ij]  
P

ρ
  = 

R T

M
   =   fu;r gksxk vFkkZr fu;r rki ij nkc c<us ij xSl dk ?kuRo 

Hkh mlh vuqikr es c<rk gSA   

 ok;q es /ofu dh pky  v =  √
 γ P  

d
    Hkh fu;r jgsxh A  

blls Li"V gS fd ];fn xSl dk rki fu;r jgrk gS rks /ofu dh pky ij nkc ifjorZu dk dksbZ izHkko ugh iMsxk A   

(b) rki dk izHkko % ok;q es /ofu dh pky v = √
 γ P  

d
  =√

 γ P V  

M
     

   1 eksy xSl ds fy, xSl lehdj.k PV = RT  ls        

                        v   = √
  R T  

M
  

                           vr%         v       √T                    

 vr% fdlh xSl es /ofu dh pky xSl ds ije rki ds oxZewy ds vuqdzekuqikrh gksrh gS vFkkZr rki c<us ij /ofu 

pky c< tkrh gSA  

(c) vknzZrk dk izHkko % ok;q es vknzZrk c<us ij ok;q dk ?kuRo de gks tkrk gS vr% lw= ok;q es /ofu dh pky    

 v = √
 γ P  

ρ
  ls Li"V gS fd ?kuRo de gksus ij /ofu dh pky c< tkrh gSA blh dkj.k ls o"kkZ ds fnuks es 

dkj[kkuks (Factories) ds lkbju rFkk jsy ds batu dh lhVh dh /ofu xzh"e _rq dh vis{kk mlh rki ij rsth ls 

pyrh gS rFkk vf/kd nwj rd lqukbZ iMrh gSA  

5. vkius ;g i<k gS fd ,d foek esa dksbZ izxkeh rjax Qyu y = f (x, t) }kjk fu:fir dh tkrh gS ftlesa x rFkk 

t dks x – v t vFkok x + v t vFkkZr~ y = f (x ± vt)  la;kstu esa izdV gksuk pkfg, A D;k bldk izfrykse Hkh lR; 
gS \ uhps fn, x, y ds izR;sd Qyu dk ijh{k.k djds ;g crkb, fd og fdlh izxkeh rjax dks fu:fir dj ldrk 

gS% 
(a) (x − vt) 2 
(b) log [(x+vt) / x0 ] 
(c) 1 / (x + vt) 

gy% bldk izfrykse lR; ugh gS A Qyu f (x ± vt)  ] fdlh izxkeh rjax dks rHkh iznf’kZr djsxk ;fn izR;sd fcUnq 
rFkk izR;sd {k.k ij bldk eku fuf’pr gksA  

(a)  fcUnq x = 0 rFkk  le;  t = 0 ij Qyu (x – v t)2   dk eku  =  0  (vFkkZr fcUnq dks iznf’kZr djrk gS) 

rFkk fcUnq x →   o le;  t →    ij Qyu (x – v t)2   dk eku →     

vr% Qyu (x – v t)2   , izxkeh rjax dks iznf’kZr ugh djrk gSA 

 (b) fcUnq x = 0 rFkk le;   t = 0 ij Qyu   
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vr% Qyu log [(x+vt) / x0 ]  , izxkeh rjax dks iznf’kZr ugh djrk gSA 

 

 (c) fcUnq x = 0 rFkk le;  t = 0 ij Qyu  
1

x + v t 
 =  

1

0
  =  

  

pwfda  Qyu  
1

x+v t
   dk eku fcUnw x = 0 rFkk le;  t = 0 ij fuf’pr ugh gS vr% ;g izxkeh rjax dks iznf’kZr 

ugh djrk gSA   

6. dksbZ pexknM+ ok;q esas 1000 fdyks gV~Zl vko`fÙk dh ijkJO; èofu mRlftZr djrk gSA ;fn ;g èofu ty ds i`"B 

ls Vdjkrh gS] rks  

(a) ijkofrZr èofu rFkk (b) ikjxfer èofu dh rjaxnS?;Z Kkr dhft, A ok;q rFkk ty esa èofu dh pky Øe'k% 

340 eh ls − 1
 rFkk 1486 eh ls − 1

 gS A 
gy% . (a) ijkJO; èofu dh vko`fÙk   = 1000 kHz = 106 Hz 

ok;q esa èofu dh pky  va  = 340 eh ls − 1
  

ijkofrZr èofu èofu dh rjaxnS?;Z  

                           λr = 
va


 = 

340

106
 = 3.4 x 10 − 4  eh  

(b) ty esa èofu dh pky  vw  = 1486 eh ls − 1
  

ijkofrZr èofu èofu dh rjaxnS?;Z  λt = 
vw


  

                                   =
1486

106
 = 1.49 x 10 − 3  eh 

7. fdlh vLirky eas Årdksa esa V~;wejksa dk irk yxkus ds fy, ijkJO; LdSuj dk iz;ksx fd;k tkrk gS A ml Ård 

esa èofu dh rjaxnS?;Z fdruh gS ftlesa èofu dh pky 1.7  fdeh ls − 1
 gS \ LdSuj dh izpkyu vko`fÙk 4.2 esxk 

gV~Zl gS A 

gy%  Ård esa èofu dh pky v = 1.7  fdeh ls − 1
 = 1.7 × 103  eh ls − 1 

LdSuj dh izpkyu vko`fÙk ν = 4.2 esxk gV~Zl = 4.2 × 106 Hz 

èofu dh rjaxnS?;Z     = 
v


  

                    = 
1.7 𝑥   103

4.2 𝑥 106
 = 4.1 x 10 − 4  eh 

8. fdlh Mksjh ij dksbZ vuqizLFk rjax dk o.kZu 

y (x, t) = 3.0 sin (36 t + 0.018 x +  / 4) 

}kjk fd;k tkrk gS A ;gk¡ x rFkk y lseh esa rFkk t lsd.M esas gS A x dh /kukRed fn'kk ck,¡ ls nk,¡ gS A 
(a) D;k ;g izxkeh rjax gS vFkok vizxkeh \ ;fn ;g izxkeh rjax gS rks bldh pky rFkk lapj.k dh fn'kk D;k gS 

\ 
(b) bldk vk;ke rFkk vko`fÙk D;k gS \ 
(c) mn~xe ds le; bldh vkjfEHkd dyk D;k gS \ 
(d) bl rjax esa nks Øekxr f'k[kjksa ds chp dh U;wure nwjh D;k gS \ 
gy% (a) fn;k x;k lehdj.k  

y(x, t) = 3.0 sin (36 t + 0.018 x + 
π

4
 )                     ………….… (i) 
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izxkeh rjax dk lehdj.k  

y (x, t) = a sin (ω t + k x +  )                           ………….… (i) 

 nksuks dh rqyuk djus ij] fn;k x;k lehdj.k izxkeh rjax dk lehdj.k gS rFkk ;g x- v{k dh _.kkRed fn’kk es  

py jgh gSA  

  ω = 36 rad/s  rFkk  k = 0.018  lseh   

vko`fÙk   = 
ω

2 π
   rFkk      = 

2 π

k
   

  osx   v =       

          = 
ω

2 π
  x 

2 π

k
  

         = 
ω

k
 = 

36

0.018
   = 2000  lseh / ls = 20  eh / ls  

 (b) rjax dk vk;ke a = 3  lseh  

vko`fÙk     = 
ω

2 π
   = 

36

2 x 3.14
  = 5.73 Hz  

 (c) lehdj.k  (i)  o lehdj.k  (ii) dh rqyuk djus ls ] vkjfEHkd dyk   = 
π

4
 

(d) nks Øekxr f'k[kjksa ds chp dh U;wure nwjh  = rjaxnS/;Z   = 
2 π

k
   

                                = 
2 x 3.14 

0.018
 = 348.89 lseh = 3.5 eh  

9. iz'u 8 esa o£.kr rjax ds fy, x  = 0 lseh , 2 lsehs rFkk 4 lsehs ds fy, foLFkkiu (y) vkSj le; (t) ds chp 

xzkQ vkysf[kr dhft, A bu xzkQkas dh vkd~fr D;k gS \ vk;ke] vko`fÙk vFkok dyk esa ls fdu igyqvksa esa izxkeh 

rjax esa nksyuh xfr ,d fcUnq ls nwljs fcUnq ij fHkUu gS \ 

gy%  fn;k x;k lehdj.k   

 y(x, t) = 3.0 sin (36 t + 0.018 x + 
π

4
 )                     ………….… (i) 

x  = 0 lseh ij   

y(0, t) = 3.0 sin (36 t + 
π

4
 )                    

 ω = 36 rad/s                    T = 
2 π

ω
  = 

π

18
  lsd.M 

 

t (lsd.M  )  0 
   

T

8
 

2 T

8
 

3 T

8
 

4 T

8
 

5 T

8
 

6T

8
 

7 T

8
 

y (lseh ) 3 √2

2
 

3 3 √2

2
 

   0 
−  

3 √2

2
 

− 3 
−  

3 √2

2
 

  0 

 

x  = 0 lseh , 2 lsehs rFkk 4 lsehs ds fy, vk;ke] vko`fÙk vifjofrZr gksxh dsoy dykUrj fHkUu gksxsaA  
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x  = 0 lseh ij  y(0, t) = 3.0 sin (36 t + 
π

4
 )                    

x  = 2 lseh ij  y(2, t) = 3.0 sin (36 t + 0.036 + 
π

4
 )                    

x  = 4 lseh ij  y(4, t) = 3.0 sin (36 t + 0.072 + 
π

4
 )                    

xzkQkas dh vkd~fr fuEu fp=ks es iznf’kZr gSA  

 
 
 
 
 
 
 
 
 
 
 
 
 

10. izxkeh xq.kko`fÙk rjax y (x, t) = 2.0 cos 2  (10 t – 0.0080 x + 0.35) 
ftlesa x rFkk y dks lseh esa rFkk t dks lsd.M esa fy;k x;k gS] ds fy, mu nks nksyuh fcUnqvksa ds chp dykUrj 

fdruk gS ftuds chp dh nwjh gS 

 (a) 4 ehs 

(b) 0.5 ehs 

(c)   / 2 

(d) 
3   

4
 

gy% izxkeh rjax dk lehdj.k  

y (x, t) = 2.0 cos 2 π (10 t – 0.0080 x + 0.35) 

          = 2.0 cos (20 π t – 0.016 π x + 0.70  π ) 

 lehdj.k y (x, t) = a sin (ω t + k x +  )   ls rqyuk djus ij]  

k = 0.0160 π , vk;ke a = 2 lseh ] dks.kh; vko`fÙk  ω = 20 π  jsfM;u / lsd.M   

             dykUrj      = k x  = 
2 π


  x    

(a)  x = 4  ehs  = 400  lseh ds fy;s  

  dykUrj   = k x  = 0.016  π × 400 = 6.4 π  jsfM;u   

(b) x = 0.5  ehs  = 50  lseh ds fy;s  

  dykUrj   = k x  = 0.016  π × 50 = 0.8 π  jsfM;u   

(c )   x = 


2
  ds fy;s  

      dykUrj       = 
2 π


  x  



2
 =   jsfM;u    
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(d )   x = 
3

4
   ds fy;s  

        dykUrj       = 
2 π


  x  

3 

4
 = 

3 π

2
    = 1.5    jsfM;u     

11. nksuksa fljksa ij ifjc) fdlh rkfur Mksjh ij vuqizLFk foLFkkiu dks bl izdkj O;Dr fd;k x;k gS 

             y(x, t) = 0.06 sin ( 
2  π 

3
 x ) cos (120  t) 

ftlesa x rFkk y dks ehVj rFkk t dks lsd.M esa fy;k x;k gS A blesa Mksjh dh yEckbZ 1.5 ehs gS ftldk nzO;eku 
 3.0 x 10 − 3  fdxzk gS A fuEufyf[kr dk mÙkj nhft, % 
(a) ;g Qyu izxkeh rjax vFkok vizxkeh rjax esa ls fdls fu:fir djrk gS \ 
(b) bldh O;k[;k foijhr fn'kkvksa esa xeu djrh nks rjaxksa ds vè;kjksi.k ds :i esa djrs gq, izR;sd rjax dh 

rjaxnS?;Z] vko`fÙk rFkk pky Kkr dhft, A 

(c) Mksjh esa ruko Kkr dhft, A 
gy% (a) fn;k x;k lehdj.k    

y(x, t) = 0.06 sin 
2  π 

3
 x  cos (120 π t ) 

vizxkeh rjax ds ekud lehdj.k   y (x, t) = 2a sin kx cos ωt    ds vuq:i gS vr% ;g vizxkeh rjax dk 

lehdj.k gSA   

 (b)  x -v{k dh _.kkRed fn'kk es xfreku izxkeh rjax dk lehdj.k  

  y1 = a sin (ω t +  k x ) 

rFkk x -v{k dh /kukRed fn'kk es xfreku izxkeh rjax dk lehdj.k  

  y2 = a sin (ω t – k x ) 

nksuks rjaxks ds v/;kjksi.k ls ifj.kkeh rjax dk foLFkkiu    

   y (x, t) = y1 + y2   =  a sin (ω t + k x ) –  a sin (ω t – k x )  
             =   a [sin ω t  cos k x   + cos ω t  sin k x  – sin ω t  cos k x   +  cos ω t  sin k x ]  
             =   2 a  sin k x  cos ωt   

             =  2 a  sin 
2 π


 x cos  ( 2 π  t )              

fn;s x;s lehdj.k   y(x, t) = 0.06 sin 
2  π 

3
 x cos (120 π t )        ls rqyuk djus ij ]  

           
2 π


  =  

2  π 

3
     vr% rjaxnS/;Z  =  3 ehVj 

rFkk           2   = 120          vFkok   vko`fÙk  = 60    Hz        
 

   pky  v =    = 60 × 3 = 180  eh / ls   

(c)  rkj dh yEckbZ 𝑙 = 1.5 ehs   
   rkj dk nzO;eku  M = 3.0 x 10 − 2   fdxzk  

 rkj dh ,dkad yEckbZ dk nzO;eku       m = 
M

𝑙
 = 

3.0 x 10− 2

1.5
 = 2 x 10 − 2  fdxzk eh −1 

vuqizLFk rjax dh pky     v =  √
T

m
    

∴           ruko        T = v2  m 

                               

                           = (180)2 × 2 x 10−2  = 648 U;wVu    

 

12. (i) iz'u11 esa o£.kr Mksjh ij rjax ds fy, crkb, fd D;k Mksjh ds lHkh fcUnq leku (a) vko`fÙk] (b) dyk] 
(c) vk;ke ls dEiu djrs gSa \ vius mÙkjksa dks Li"V dhft, A 

(ii) ,d fljs ls 0.375 ehs nwj ds fcUnq dk vk;ke fdruk gS \ 

gy% (i) (a) Mksjh ds lHkh fcUnq leku vko`fÙk ls dEiu djrs gSaA  
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 (b) Mksjh ds lHkh fcUnq leku dyk es dEiu ugh djrs gS D;ksfd dyk x o t ds ekuks ij fuHkZj djrh gSA 

(c) Mksjh ds lHkh fcUnq leku vk;ke ls dEiu ugh djrs gS D;ksfd vk;ke x ds ekuks ij fuHkZj djrk gSA 

                         vk;ke   A(x) = 0.06 sin 
2  π 

3
 x 

 (ii) fn;s x;s lehdj.k   y(x, t) = 0.06 sin 
2  π 

3
 x cos (120 π t )     es  

    x = 0.375 ehs RkFkk  t = 0 j[kus ij  

vk;ke = 0.06 sin 
2  π  x 0.375  

3
  cos 0   

        =   0.06 sin 
  π   

4
   = 0.06 x 

1

√2
  = 0.042 ehs    

13. uhps fdlh izR;kLFk rjax (vuqizLFk vFkok vuqnS?;Z) ds foLFkkiu dks fu:fir djus okys x rFkk t ds Qyu fn, 
x, gSa A ;g crkb, fd buesa ls dkSu 

(i) izxkeh rjax dks] (ii) vizxkeh rjax dks] (iii) buesa ls fdlh Hkh rjax dks ugha fu:fir djrk gS 
(a) y = 2 cos (3x) sin 10 t 

(b) y = 2 √ x − v t 
(c) y = 3 sin (5x − 0.5 t) + 4 cos (5x – 0.5t) 
(d) y = cos x sin t + cos 2x sin 2t 

 gy% (a) fn;k x;k lehdj.k vizxkeh rjax dks fu:fir djrk gS D;ksfda x rFkk t ds vkorZ in kx rFkk ωt  
vyx&vyx gSA 

 (b) Qyu  y = 2 √ x − v t   dk eku x rFkk t ds lHkh ekuks ds fy;s fuf’pr ugh gS vr% ;g fdlh Hkh rjax] 

izxkeh vFkok vizxkeh rjax dks fu:fir ugha djrk gSA  

 (c) fn;s x;s lehdj.k  y = 3 sin (5x − 0.5 t) + 4 cos (5x – 0.5t) es nksuks in vyx&vyx izxkeh rjax dks 

fu:fir djrs gS vr% buds v/;kjksi.k ls cuh rjax Hkh izxkeh vkorZ rjax gksxhA 

 (d) fn;s x;s lehdj.k  y = cos x sin t + cos 2x sin 2t  es nksuks in vyx&vyx vizxkeh rjax dks fu:fir 

djrs gS vr% ;g lehdj.k nks vizxkeh rjaxks ds v/;kjksi.k dks iznf’kZr djrk gSA   

14. nks n`<+ vk/kkjks ds chp rkfur rkj viuh ewy fo/kk esa 45  gV~Zl vko`fÙk ls dEiu djrk gS A bl rkj dk 

nzO;eku 3.5 x 10 – 2  fdxzk  rFkk jSf[kd nzO;eku ?kuRo 4.0 x 10 – 2  fdxzk eh − 1
  gS A 

 (a) rkj ij vuqizLFk rjax dh pky D;k gS] rFkk (b) rkj esa ruko fdruk gS \ 
gy% (a) fn;k gS ] rkj dk nzO;eku  M = 3.5 × 10 –2  fdxzk   

jSf[kd nzO;eku ?kuRo   = 
M

𝑙
 

∴  rkj dh yEckbZ  𝑙  = 
M


 = 

3.5 x 10 − 2

4 x 10−2
 = 0.875 eh  

ewy Loj ds fy;s     = 2 𝑙 

  = 2 × 0.875 = 1.75 eh 

rjax dh pky v =    = 45 × 1.75 = 78.75 eh ls − 1
   

(b) vuqizLFk rjax dh pky   

                      v  = √
T

μ
  

∴       ruko            T = v2   

                       = (78.75)2 × 4 x 10−2  = 248.06 U;wVu 
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15. ,d fljs ij [kqyh rFkk nwljs fljs ij pyk;eku fiLVu yxh 1 ehs yEch ufydk] fdlh fu;r vko`fÙk ds lzksr 

(340 gV~Zl  vko`fÙk dk Lofj= f}Hkqt) ds lkFk] tc ufydk esa ok;q dkWye 25.5 lsehs vFkok 79.3 lsehs gksrk gS 

rc vuqukn n'kkZrh gS A iz;ksx'kkyk ds rki ij ok;q esa èofu dh pky dk vkdyu dhft, A dksj&izHkko dks ux.; 

eku ldrs gSa A 
gy%  vuqukn uyh ls /ofu osx  v = 2 n (𝑙2  − 𝑙1)                     

 tgkWa 𝑙1 o 𝑙2 dze’k% igys nks dzekxr vuquknks dh yEckbZ;kWa rFkk n Lofj= f}Hkqt dh vko`fÙk gSA 

 fn;k gS] 𝑙1 = 25.5 lseh ] 𝑙2  = 79.3 lseh , n = 340 gV~Zl   

  /ofu osx       v    =  2 x  340 (  79.3  − 25.5 )   lseh  /  lsd.M 

                                 =  36584   lseh / lsd.M =   365.84  eh  / ls  

16. 100 lsehs  yEch LVhy&NM+ vius eè; fcUnq ij ifjc) gS A blds vuqnS?;Z dEiuksa dh ewy vko`fÙk 2.53 

fdyks gV~Zl gS A LVhy esa èofu dh pky D;k gS \  
gy% NM+ dh yEckbZ   𝑙 = 100 lsehs = 1 ehs  

ewy vko`fÙk   = 2.53 kHz = 2.53 × 103 Hz 

tc NM+ dks mlds eè; fcUnq ij dl fn;k tkrk gS rks e/; fcUnq ij  

fuLiUn (node)  rFkk fljks ij izLiUn (antinodes) curs gSA  

nks dzekxr izLiUnks ds chp dh nwjh  = 


2
  

               𝑙  = 


2
                 vFkok    = 2 𝑙 =  2 x 1 ehs = 2 ehs 

 

èofu dh pky       v =   

                            = 2.53 × 103 × 2  

                           = 5.06 × 103  eh ls − 1  = 5.06  fdeh ls − 1
   

17. 20 lsehs  yEckbZ ds ikbi dk ,d fljk cUn gS A 430 gV~Zl vko`fÙk ds lzksr }kjk bl ikbi dh dkSu&lh 

xq.kko`fÙk fo/kk vuqukn }kjk mÙksftr dh tkrh gS \ ;fn bl ikbi ds nksuksa fljs [kqys gksa rks Hkh D;k ;g lzksr bl 

ikbi ds lkFk vuqukn djsxk \ ok;q esa èofu dh pky 340 eh ls − 1  gS A 
gy% fn;k gS] ikbi dh yEckbZ  𝑙 = 20 lsehs = 0.2 ehs  

ekuk lzksr vko`fÙk] ikbi dh n oh xq.kko`fÙk fo/kk dh vko`fÙk ds lkFk vuqukn djrh gS ] rc n = 430 Hz 

èofu dh pky  v = 340 eh ls − 1   

cUn ikbi ds fy;s n oh xq.kko`fÙk   n = ( 2 n − 1) 
v

4  𝑙   
 

         430 = ( 2 n − 1) ( 
340

4 x  0.2   
) 

vFkok          ( 2 n − 1) =  
430 x 4 x 0.2

340   
  = 1.01 

 vFkok          2 n  = 2.01                n = 1 

vr%   ewy Loj vuqukn djsxkA  

iqu% [kqys ikbi ds fy;s n oh xq.kko`fÙk   n =   
n v

  2 𝑙   
 

vFkok         430 =    
n   x  340

2 x  0.2   
 

vFkok          n  =  
430 x 2 x 0.2

340   
  = 0.5 

  pwfda n dk eku iw.kZ xq.kd ugh gS vr% [kqys ikbi dh dksbZ Hkh xq.kko`fÙk blds lkFk vuqukn ugh djsxhA  
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18. flrkj dh nks Mksfj;k¡ A rFkk B ,d lkFk ^xk* Loj ctk jgh gSa rFkk FkksM+h&lh cslqjh gksus ds dkj.k 6 gV~Zl 

vko`fÙk ds foLiUn mRiUu dj jgh gSa A Mksjh A dk ruko dqN ?kVkus ij foLiUn dh vko`fÙk ?kVdj 3 gV~Zl jg 

tkrh gS A ;fn A dh ewy vko`fÙk 324 gV~Zl gS rks B dh vko`fÙk D;k gS \ 

gy%  A dh ewy vko`fÙk = 324 gV~Zl gS vr% B dh vko`fÙk =  324   6  = 330 gVZl  ;k 318 gVZl 

         Ekkuk B dh vko`fÙk 330 gVZl gS A pwfda vko`fÙk  √T      vr% ruko ?kVkus ij A dh vko`fÙk 324 

gV~Zl ls de gks tk;sxh ] ftlls izfr lsd.M foLiUnks dh la[;k Hkh c< tk;sxh A ijUrq iz’ukuqlkj  izfr lsd.M 

foLiUnks dh la[;k ?kVdj 3 gV~Zl jg tkrh gS A  vr% B dh vko`fÙk 330 gVZl ugh gks ldrhA  vFkkZr B dh 

vko`fÙk 318 gVZl gS A    

19. Li"V dhft, D;ksa (vFkok dSls) % 
(a) fdlh èofu rjax esa foLFkkiu fuLiUn nkc izLiUn gksrk gS vkSj foLFkkiu izLiUn nkc fuLiUn gksrk gS A 
 (b) vk¡[k u gksus ij Hkh pexknM+ vojks/kdksa dh nwjh] fn'kk] izd~fr rFkk vkdkj lqfuf'pr dj ysrs gS A 
(c) ok;fyu rFkk flrkj ds Lojksa dh vko`fÙk;k¡ leku gksus ij Hkh ge nksuksa ls mRiUu Lojksa esa Hksn dj ysrs gSa A 
(d) Bksl vuqnS?;Z rFkk vuqizLFk nksuksa izdkj dh rjaxksa dk iks"k.k dj ldrs gSa tcfd xSlksa esa dsoy vuqnS?;Z rjaxsa 

gh lapfjr gks ldrh gS\  
(e) ifj{ksih ekè;e esa lapj.k ds le; LiUn dh vkd~fr fod~r gks tkrh gS A  
gy% (a) vuqnS/;Z èofu rjaxks es fuLiUnks (nodes) ij nkc ifjorZu vf/kdre gksrk gS rFkk izLiUnks 

(antinodes) ij nkc ifjorZu U;wure gksrk gS vr% bu rjaxks es foLFkkiu fuLiUn nkc izLiUn rFkk foLFkkiu 

izLiUn nkc fuLiUn gksrk gS A 

 (b) pexknM+ ijkJO; rjaxs (ultrasonic waves ) mRiUu djrs gS rFkk vojks/kdksa ls ijkofrZr gksdj okil vkus 

okyh ijkJO; rjaxks dks lqu Hkh ldrk gS ftlls mls vojks/kdksa dh nwjh] fn'kk] izd~fr rFkk vkdkj dk Kku gks 

tkrk gSA  
(c) xq.krk] /ofu dk og vfHky{k.k gS ftlls leku vko`fr o leku izcyrk dh /ofu;ks es vUrj fd;k tk ldrk 

gSA  vr% ok;fyu rFkk flrkj ds Lojksa dh vko`fÙk;k¡ leku gksus ij Hkh muds }kjk mRiUu /ofu;ks dks lqurs gh 

ges cks/k gks tkrk gS fd fdl ok| ;U= dh /ofu gS rFkk muds Lojksa esa Hksn dj ysrs gSa A 
(d) vuqizLFk rjaxks ds lapj.k ds fy;s ek/;e es n`<rk dk xq.k gksuk vko’;d gksrk gS tcfd vuqnS?;Z rjaxks ds 

lapj.k ds fy;s ek/;e es vk;ru izR;kLFkrk dk xq.k gksuk vko’;d gksrk gSA Bkslks es n`<rk rFkk vk;ru izR;kLFkrk 

nksuks gksrh gS vr% Bksl nksuksa izdkj dh rjaxksa dk iks"k.k dj ldrs gSa tcfd xSlksa esa dsoy vk;ru izR;kLFkrk gksrh 

gS vr% xSlks es dsoy vuqnS?;Z rjaxsa gh lapfjr gks ldrh gSA  

(e) LiUn ( pulse) ] fHkUu&fHkUu rjaxnS/;Z dh rjaxks dk la;ksx gksrk gSA ;s rjaxs ifj{ksih ekè;e (dispersive 

medium)  esa fHkUu&fHkUu osxks ls xfr djrh gS ftlls lapj.k ds le; LiUn dh vkd~fr fod~r gks tkrh gS A 


