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jLlh ij rjaxsa (WAVE ON A STRING) 

———————————————————————————————————  
 rjaxsa   
 rjax xfr gekjs pkjksa vksj gksus okyh rFkk HkkSfrdh ds gj 'kk[kk esa ç{ksfir gksus okyh ?kVuk gSA nzO; dh lrg ij rjax 

xfr lkekU;r% çsf{kr gksrh gSA /ofu rFkk çdk'k rjaxs okrkoj.k ds vkHkkl  ds fy, vR;Ur vko';d gSA lHkh rjaxksa 
dh leku xf.krh; O;k[;k gksrh gS] tks nks vyx&vyx çdkj dh rjaxksa ds v/;;u esa lgk;d gSA bl v/;k; esa ge 
eq[; :i ls Mksjh (jLlh) es rjax dk v/;;u djsaxs tks ,d çdkj dh ;kaf=kd rjax gSA /ofu rjax rFkk ty rjax Hkh 
;kaf=kd rjaxksa ds nwljs mnkgj.k gSA çdk'k rjaxs ;kaf=kd rjax ugha gksrh gSA  

 ;s fo|qr pqEcdh; rjax gksrh gS ftuds lapj.k ds fy, ek/;e dh vko';drk ugha gksrh gSA ;kaf=kd rjaxs ek/;e esa 
fo{ksi ls mRiUu gksrh gS (tSls rkykc esa iRFkj Mkyuk) vkSj fo{kksHk ek/;e ls lapfjr gksrk gSA ek/;e ds d.kksa ds e/; 
cy ds dkj.k ;kaf=kd rjaxksa dk lapj.k gksrk gSA çR;sd ijek.kq vius ikl okys ijek.kq ij cy yxkrs gS vkSj bl cy 
ds }kjk xfr nwljs ijek.kq rd lapfjr gksrh gSA blesa ek/;e ds d.k dk fdlh Hkh çdkj dk ifj.kkeh foLFkkiu ugha 
gksrk gSA tc rjax xfr djrh gS rks ek/;e d.k bnZ&fxnZ xfr djrs gSA ljyrk ds fy,] ge iqu% ljy vkorZ xfr 
ij /;ku dsfUnzr djsaxs tks fd T;koØh; o dksT;k oØh;  Qyuksa ls çnf'kZr dh tkrh gSA  

 
 

 ;kaf=kd rjaxksa ds çdkj 
 

 ek/;e ds HkkSfrd xq.kksa ds vk/kkj ij ;kaf=kd rjaxksa dks foHkkftr fd;k tkrk gSA blds fy, nwljs rjhds Hkh lEHko gSA  
 

 1.  d.kksa dh xfr dh fn'kk : rjaxksa dks ek/;e ds d.kksa dh xfr dh fn'kk ds vk/kkj ij foHkkftr fd;k tkrk gSA ;fn 
fo{kksHk x fn'kk esa lapfjr gksrk gS] ijUrq ek/;e d.k x v{k ds yEcor~ xfr djrs gS rks rjax vuqçLFk rjax 
dgykrh gS vkSj ;fn ek/;e ds d.k rjax lapj.k ds fn'kk esa xfr djrs gSa rks rjax vuqnS/;Z dgykrh gSA dfEir 
fxVkj dh Mksjh esa vuqçLFk rjax gksrh gSA tcfd /ofu rjaxs vuqnS/;Z gksrh gSA 

 

 2.  fn'kkvksa dh la[;k : rjax] ,d nks vkSj rhu fn'kkvksa esa lapfjr gksrh gSA ,d dlh gqbZ jLlh esa rjax ,d foeh; 
gksrh gSA ikuh esa iRFkj fxjkus ij mRiUu rjaxs f}fofe; gksrh gSA canwd pykus ij mRiUu /ofu rjaxs f=kfofe; 
gksrh gSA  

 

 3.  vkorZrk : ,d iRFkj rkykc esa Mkyus ij ty rjax mRiUu gksrh gS] tks nks foekvksa esa ckgj dh rjQ lapfjr 
gksrh gSA ;gk¡ ,d ls vf/kd mfeZdk,sa Hkh mRiUu gks ldrh gSA vU; leku le; vUrjky esa ;fn iRFkj mlh 
LFkku ij fxjk;sa tgk¡ ls igyk iRFkj fxjk;k x;k gS rks vkofrZr rjaxsa mRiUu gksrh gSaA  

 

 4.  rjaxzkx dh vkÑfr : iRFkj fxjkus ij ikuh esa mRiUu rjaxs oÙ̀kkdkj gksrh gSA ,d fcUnq lzksr ls ckgj dh rjQ 
lapfjr rjaxks dk rjaxzkx xksyh; gksrk gSA ,d lery rjax f=kfofe; rjax gksrh gSA ftudk rjaxzkx lery gksrk 
gSA  

  Bksl esa vuqçLFk rFkk vuqnS/;Z nksauks rjaxs lapfjr gksrh gSA ,d rjy ftldh lajpuk 'kq) :i ls ifjHkkf"kr 
lajpuk ugha gksrh gS] lEihM+u ds çfrjks/k dks vuqnS/;Z cy (shearing force) ls vf/kd lgu dj ldrk gSA 
ftlds dkj.k vuqnS/;Z rjaxs xSlksa ;k vkn'kZ nzo ¼v';ku½ esa vklkuh ls lapfjr gks tkrh gSA vuqçLFk rjaxs rjy 
dh lrg ij vfLrRo esa jg ldrh gSA rkykc esa mRiUu rjaxksa esa i`"B ruko çR;ku;u cy gksrk gS] vkSj leqnzh 
rjaxksa esa ;g xq:Ro cy gksrk gSA ;fn fo{kksHk ,d gh fn'kk esa lapj.k ds fy, ck/; gS vkSj ogka ÅtkZ lajf{kr 
gksrh gS rks fo{kksHk dh fn'kk ugha cnyrh gSA  

 rjax O;k[;k : 
 foLFkkiu&le; o foLFkkiu&nwjh nks çdkj ds xzkQ [khaps tk ldrs gSA 

 vuqçLFk rjaxksa ds fy, foLFkkiu nwjh xzkQ dfEir d.kksa dk foLFkkiu y rFkk fdlh {k.k d.k dh lzksr ls nwjh x dks 
çnf'kZr djrk gSA ;g fdlh rjax dh vkdf̀r dks çnf'kZr djrk tks QksVksxzkQ tSlk gksrk gSA çR;sd d.k dk ek/; 
fLFkfr ls vf/kdre foLFkkiu vk;ke gksrk gSA  
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 fp=k 1 esa OA o OB vk;ke gSA rjaxnS/;Z lkekU;r% nks J`ax ;k nks xrksZ ds e/; nwjh gSA fo'ks"k :i ls ;g nks Øekxr 
laxr fcUnqvksa ds e/; dh nwjh gS tks leku dyk esa gS Li"V :i ls ;g rjax ij leku dyk ds nks fcUnqvksa ds chp 
dh nwjh gSA 

nwjh x

,d rjaxnS/;Z

Jax JaxxrZ xrZ

A

fo
LF
kki

u

B

O

 
 rjax xfr ds fy, foLFkkiu le;&xzkQ Hkh çnf'kZr fd;k tkrk gS tks fdlh nwjh ij fLFkr fdlh d.k ds fy, le; 

ds lkFk foLFkkiu ds ifjorZu dks çnf'kZr djrk gSA ;fn ;g lkekU;r% ljy vkorZ ifjorZu gS rks ;g T;k oØ xzkQ 
gksrk gSA 

 

 rjaxnS/;Z] vko`fÙk rFkk pky 

 ;fn ,d lzksr f dEiu çfr lSd.M mRiUu djrk gS rks ek/;e d.k Hkh blh rjg lapfjr gksrs gSA rjax dh vko`fÙk 
lzksr dh vkof̀r ds rqY; gksrh gSA  

 tc lzksr viuk ,d iw.kZ dEiu djrk gS] ,d rjax mRiUu gksrh gS rFkk fo{kksHk lzksr ls  nwjh esa QSy tkrk gSA ;fn 
lzksr f vko`fÙk ls yxkrkj dEiUu djrk gS rks çfr lSd.M f rjaxs mRiUu gksrh gS rFkk rjax f nwjh esa ,d lSd.M esa 
QSy tkrh gSA ;fn v rjax dk osx gS rks v = f 

 ;g laca/k lHkh izdkj dh rjax xfr;ksa esa gksrk gSA  

 

 lapfjr rajx : ekuk ,d jLlh x fn'kk esa [khaph tkrh gSA bldh ewy voLFkk lh/kh o lery gSA ekuk y d.k dk ek/; 
fLFkfr ls rjax lapj.k ds yEcor~ foLFkkiu gSA ;fn jLlh dks cka;s fljs ls >Vdk fn;k tkrk gS rks fo{kksHk nka;h rjQ 
lapfjr gksrk gSA cka;s fljs dk (x = 0) ij m/oZ foLFkkiu  y le; dk Qyu gSA vr% y(x = 0, t) = f(t) 

 ;fn ogk¡ ij dksbZ ?k"kZ.k gkfu ugha gksrh gS rks fo{kksHk fcuk NksVs gq, viuh okLrfod fLFkfr esa vkxs lapfjr gksrh gSA 
;fn fo{kksHk v osx ls vkxs c<+rk gS rks fdlh {k.k bldh fLFkfr x = vt gksxh blfy, x fcUnq ij fLFkr d.k dk 

foLFkkiu t – 
x

v
 igys cka;h rjQ mRiUu gqvk gSA [y(x, t), x rFkk t nksauks dk Qyu gS] ijUrq fdlh {k.k t ij cka;h vksj 

foLFkkiu f(t) gS rFkk (t– 
x

v
) le; ij ;s foLFkkiu f(t – x

v
) gSA 

 blfy,  y(x, t) = y (x = 0, t – 
x

v
) = f (t – 

x

v
) 

 bls fuEu çdkj Hkh fy[k ldrs gS   

     
f

v
(vt – x)      – f

v
(x – vt) y(x, t) = g(x – vt) 

 t dks dksbZ fu;r eku ysus ij] (fdlh {k.k ij), tks jLlh dh vkd`fÙk çnf'kZr djrk gS 

 ;fn rjax – x fn'kk esa lapfjr gS rks rjax dk lehdj.k y(x, t) = f(t + 
x

v
) 

 jkf'k x – vt rjax dh dyk dgykrh gSA fo{kksHk dh dyk fLFkj gksrh gSA  

  x – vt = fu;rkad 

 le; ds lkFk vodyu 
dx

dt
 = v 
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 tgk¡ v dyk osx gS ;)fi bls rjax osx Hkh dgrs gSaA ;g og osx gS ftl ij dksbZ fo{kksHk dh dyk fdlh {ks=k eas ls 
xfr djrh gSA  

 fdlh ek/;e esa v osx ls lapfjr rjax dk lehdj.k x, v rFkk  t, (x + vt) ;k (x – vt) ds :i esa vo'; gksrs gSA 
(x – vt)2 Lohdk;Z gS] ysfdu x2 – v2

 t2 ughaA 
 

 

Example 1.  ,d Mksjh esa fo{kksHk 2 m/s ls pyrk gSA fdlh fLFkfr x = 0 ij fdlh {k.k foLFkkiu y = 
2

2

t 1
 ls fn;k 

tkrk gSA  Kkr djks\ 

   (i) Qyu y =(x, t) dk O;atd] vFkkZr~ d.k dk fLFkfr x rFkk le; t ij foLFkkiuA  
   (ii) t = 0 o t = 1s ij fo{kksHk dh vkd`fÙkA  

Solution :  (i)  t dks 
x

t
v

  
 

, ls cnyus ij vko';d rjax  

    y = 
2

2

x
t 1

2

   
 

 

   (ii) ge rjax Qyu dks fdlh Hkh {k.k mi;ksx esa ys ldrs gSA tSls t = 0, x dk vyx&vyx eku ysdj rjax 
Qyu dh vkdf̀Ùk irk dj ldrs gSA 

     t = 0 ij y = 
2

2

x
1

4


  

    x = 0 ij y = 2 

    x = 2 ij y = 1 

    x = – 2 ij y = 1 

    x = 4 ij y = 0.4  

    x = –4 ij y = 0.4 

1

2

Y

X

–4 –2
0

2 4  
    eku mi;ksx dj] vkd`fÙk cuk;h x;h gSA  

    blh çdkj t = 1s, ij vkÑfr cuk;h tk ldrh gSA rks vki xzkQ ls lapj.k dh fn'kk ds ckjs esa D;k 

fu"d"kZ fudky ldrs gS \ 1 lSd.M esa fo{kksHk fdruk xfr djsxk ;g rjax osx ds rqY; gksxkA ;gk¡ 

rjhdk fn;k x;k gSA 

    y = 
2

2

x
1 1

2

   
 

   t = 1s ij 

    x = 2 ij y = 2 (vf/kdre eku) 

    x = 0 ij y = 1  

    x = 4 ij y = 1 

1

2

Y

X

–2
0

2 4 6

t = 0
t = 1

 
    Lian 1s esa nka;h rjQ 2 bdkbZ pyrk gSA  

    t – 
x

2
= Hkh fu;rkad gSA 

    le; ds lkFk vodfyr djus ij  

    1– 1

2
.
dx

dt
 = 0  

dx

dt
 = 2. 
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———————————————————————————————————  

 ,d fofe; T;k çxkeh rjax (jLlh ij rjaxs) : 

 ,d rjax lehdj.k 
x

y f t
v

   
 

 gS] tks ;knP̀N rjaxksa ds fy, gS rFkk vuqçLFk o vuqnS/;Z rjaxksa ds fy, Hkh lgh gSA  

 ,d rjax dh iw.kZ O;k[;k f(x) ds fo'ys"k.k ls gksrh gSA ;g HkkSfrd rFkk vfHk;kaf=kdh esa lcls egÙoiw.kZ gS tc f(x) ,d 

T;koØh; Qyu gksrk gS vFkkZr tc rjax dh vkÑfÙk T;koØh; ;k dksT;k oØh; gksrh gSA ;g rc lEHko gS tc lzksr 

cka;h rjQ (x=0) ls jLlh dks l-vk-xfr esa yxkrkj dfEir djrk gS blds fy, lzksr jLlh ij yxkrkj dk;Z djrk gS 

o yxkrkj ÅtkZ iznku djrk gSA rks cka;s fljs ds fy, lehdj.k fy[k ldrs gS 

  f (t) = A sin t  

 tgk¡ A rjax dk vk;ke gS tks ek/;e esa d.k dk mldh lkE;koLFkk ls vf/kdre foLFkkiu gS]  dks.kh; vko`fÙk gS] tks 

2f ds cjkcj gS tgk¡ f lzksr dh l-vk-xfr dh vko`fÙk gSA  

 d.k dk t le; ij x ij foLFkkiu gksxk  

  
x

y f t
v

   
 

 ;k y = A sin 
x

t
v

  
 

  y = A sin (t – kx) 

 tgk¡ k =
2

v

 



 rjax la[;k dgykrh gSA  T = 

2


 =
1

f
  rjax dk vkorZdky gS] tks ;g fudVre J`ax ;k xrZ ds  

e/; dh nwjh (;g rjaxnS/;Z gS) dks r; djus esa fy;k x;k le; gSA  

 rjax lehdj.k y = A sin (t – kx) n'kkZrh gS fd x = 0 o t = 0 ij y = 0 gSA ;g vko';d ugha gS fd ;g lzksr dh 
'krZ gksA leku ifjfLFkfr ds fy,] y 'kwU; ds cjkcj ugha gks ldrk gSA blfy, vf/kd mi;qDr O;atd esa dyk 
fu;rkad  Hkh lfEefyr gksxk] tks vU; lEHkkoukvksa dks vuqefr nsrk gSA  

   y = A sin (t – kx + ) 

  dk mi;qDr  fodYi feyus okyh vU; çkjfEHkd fLFkfr;ksa ds vuqlkj gSA in kx – t +  rjax dh dyk dgykrh 
gSA leku dyk dh nks rjaxs (2ds xq.kt es dykUrj dh) ^,d gh dyk* esa dgykrh gSA ;s leku le; ls leku xfr 
djrh gSA  

 fLFkfr x o le; t ij d.k dk osx lehdj.k }kjk n'kkZ;k x;k gSA  

   
y

A
t


 


 cos (t – kx + ) 

 d.k dks fo'ks"k cukus ds fy, rjax lehdj.k dk x dks fu;r j[krs gq, vkaf'kd vodyu djrs gSaA uksV djrs gSa fd 

rjax osx 
dx

dt
, d.k ds osx ls fHkUu gS] tcfd ek/;e ds fy, rjax osx fu;r gS vkSj ;g Mksjh ds vuqfn'k gS] tSlk fd 

d.k dk osx rjax ds osx ds yEcor~ gS vkSj x o t ij fuHkZj djrk gSA  

 
Example 2.  ,d T;koØh; rjax /kukRed x fn'kk esa] 15 cm vk;ke, 40 cm rjaxnS/;Z o 8 Hz vko`fÙk ls lapfjr gksrh gSA 

t = 0 o x = 0 ij ek/;e dk Å/okZ/kj foLFkkiu Hkh 15 cm gS] tSlk n'kkZ;k x;k gSA  

15

40

y(cm)

x(cm)

 
   (a) dks.kh; rjax la[;k] vkorZdky] dks.kh; vko`fÙk o d.k dh pky Kkr dhft,A 

   (b) dyk fu;rkad  dh x.kuk djsa o rjax Qyu dk lkekU; O;atd fy[ksaA  
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Solution :  (a) k =
2


= 
2 rad

40 cm


 = 

20


 rad/cm T = 

1

f
 = 

1

8
 s  

     = 2f = 16 s–1   v = f = 320 cm/s 

   (b) fn;k gS A = 15 cm vkSj  x = 0 o t = 0 ij y = 15 cm gS y = A sin (t – kx + ) dk mi;ksx djrs gq, 

    15 = 15 sin    sin  = 1  ;k  = 
2


 rad. 

    blfy, rjax lehdj.k gS  

    y = A sin (t – kx + 
2


)  = (15 cm) sin 1 rad

(16 s )t .x
20 cm 2

       
  

 

 
Example 3.  ,d T;koØh; rjax jLlh ds vuqfn'k lapfjr gSA nksfy=k rjax mRiUu djrk gS tks 30s esa 60 dEiUu iwjs djrh 

gSA ;g fn;k x;k gS fd jLlh ds vuqfn'k bldk 10.0s esa vf/kdre lapj.k 425cm gSA rjaxnS/;Z D;k gS ? 

Solution :  v = 
425

10
 = 42.5cm/s.   f = 

60

30
 = 2Hz      = 

v

f
 = 21.25 cm. 

 

———————————————————————————————————  
 js[kh; rjax lehdj.k  :  
 rjax Qyu y = A sin (t – kx + ), ds mi;ksx ls] Mksjh ds fdlh Hkh fcUnq ij xfr dh O;k[;k dj ldrs gSA Mksjh 

ij dksbZ Hkh fcUnq dsoy Å/okZ/kj xfr djrk gS] vkSj blfy, bldk x funsZ'kkad vifjofrZr jgrk gSA fdlh fcUnq dk 
vuqçLFk ossx vy vkSj bldk vuqçLFk Roj.k ay gS 

  vy = 
x

dy

dt 


 fu;r

 = 
y

t




 = A cos (t – kx + )   ....(1) 

  ay = 
y

x

dv

dt




 fu;r

= 
2

y

2

v y

t t

 


 
 = –2 A sin (t – kx + ) ....(2) 

 vkSj vr% vy, vf/kdre
 = A  

   ay, vf/kdre 
 = 2A 

 Mksjh ds fdlh fcUnq dk vuqçLFk osx o vuqçLFk Roj.k ,d lkFk muds vf/kdre eku ij ugha igq¡p ldrk gSA okLro 
esa] vuqçLFk osx mlds vf/kdre eku (A) ij igq¡prk gS] tc foLFkkiu y = 0 gS] tcfd vuqçLFk Roj.k mlds 
vf/kdreeku (2A) ij vkxs igq¡prk gS tc y = ± A gSA 

  
t

dy

dx 


 fu;r

 =
y

x




  = –kA cos (t – kx + )   ....(3) 

          = 
2

2

y

x




 = – k2 A sin (t – kx + )   ....(4) 

 (1) o (3) ls 
y

t




 =–
k

 y

x




    

   vP = – vw × <ky 

 vFkkZr~ ;fn fdlh fcUnq ij <ky _.kkRed gS rks d.k dk osx /kukRed gS vkSj bldk foykse Hkh] /kukRed x v{k ds 
vuqfn'k xfr'khy rjax ds fy, vFkkZr~ vw /kukRed gSA  

 

x1 

y 

A 

B 

x2 

x 

 
 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Wave on a string  
 

 

Corp. / Reg. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVST - 6 

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

 mnkgj.k ds fy,, ,d rjax ds y-x oØ ds nks fcUnq A o B ysrs gSa] tSlk n'kkZ;k x;k gSA rjax /kukRed x-v{k ds 
vuqfn'k xfr'khy gSA 

 A ij <ky /kukRed gS blfy, fn;s x;s {k.k ij bldk osx _.kkRed gSA bldk vFkZ gS ;g uhps vk jgk gSA fcUnq B 

ij d.k ds fy, foijhr fLFkfr gSA 

 vc lehdj.k (2) o (4) dk mi;ksx djds 

  
2 2 2

2 2 2

y k y

x t

 


  
  

2 2

2 2 2

y 1 y

x v t

 


 
 

 bls js[kh; rjax lehdj.k ;k çxkeh rjax dk vodyu lehdj.k ds :i esa tkurs gSaA ge ek/;e esa lapfjr T;koØh; 
;kaf=kd rjax ls js[kh; rjax lehdj.k cukrs gS] ysfdu ;g vf/kd lkekU; gSA js[kh; rjax lehdj.k Li"V :i ls 
Mksjh dh rjaxks] /ofu rjaxks ,oa fo|qr pqEcdh; rjaxks dh Hkh O;k[;k djrh gSA 

 

Example 4.  çnf'kZr djks fd rjax Qyu y =  
2

2

(x 3t) 1 
,d js[kh; rjax lehdj.k dk gy gS] x o y lseh esa gSA  

Solution :  x o t ds lkis{k bl Qyu dk vkaf'kd vodyu djus ij  

   
2 2

2 2 3

y 12(x 3t) 4

x [(x 3t) 1]

  


  
, vkSj 

2 2

2 2 3

y 108 (x 3t) 36

t [(x 3t) 1]

  


  
 ;k     

2 2

2 2

y 1 x

9x t

 


 
  

   js[kh; rjax lehdj.k ls rqyuk djus ij] ge ns[krs gS fd rjax Qyu js[kh; rjax lehdj.k dk gy gS] ;fn 

pky ftlls LiUn xfr'khy gS] 3 cm/s gSA ;g rjax Qyu ls mRiUu gksrh gS] blfy, ;g js[kh; rjax 

lehdj.k dk gy gSA  
 

———————————————————————————————————  
 Mksjh esa vuqçLFk rjaxks dh pky  

 Mksjh esa rjax dh pky fuEu lw=k }kjk nh tkrh gS 

  
T

v 


 

 tgk¡ T (U;wVu esa) ruko gS vkSj  Mksjh dk çfr bdkbZ yEckbZ esa nzO;eku (fdxzk/eh) gSA 

 ;g uksV djsa fd v ek/;e (Mksjh) ds lkis{k rjax dh pky gSA  
 Mksjh esa vleku ruko dh fLFkfr esa ;k Mksjh vleku js[kh; nzO;eku ?kuRo j[krh gS rc v fn;s x;s fcUnq ij pky o 

T o  ml fcUnq ij laxr eku gSA 

 
Example 5.  n'kkZbZ xbZ fLFkfr esa Mksjh esa mRiUu rjax dh pky Kkr dhft,A ekfu, fd Mksjh dk nzO;eku ruko dks 

çHkkfor ugha djrk gSA  

20 kg

500 gm/m

 
Solution : T = 20 × 10 = 200 N  

  
200

v 20 m/ s
0.5
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Example 6.  100 N ruko o 0.25 kg/m js[kh; nzO;eku ?kuRo dh ,d ruh gqbZ Mksjh dks ,d xkM+h esa Mksjh ds cka;s fljs 
ls çkjEHk gksus okys rjax LiUn dks mRiUu djus esa mi;ksx djrs gSa] tSlk fp=k esa n'kkZ;k x;k gSA xkM+h dk 
ossx D;k gksuk pkfg, rkfd LiUn tehu ds lkis{k fLFkj jgsA  

 

Solution :  LiUn dk osx = 
T

20 m/ s


 

   vc PG PC CGv v v   

    0 = 20 i + CGv  

    CGv  = – 20i m/s 
 

———————————————————————————————————  
 ,d T;k oØh; rjax }kjk Mksjh ds vuqfn'k LFkkUrfjr 'kfDr 

 tc ,d çxkeh rjax Mksjh esa curh gS] ÅtkZ rjax lapj.k dh fn'kk ds vuqfn'k fLFkfrt o xfrt ÅtkZ ds :i esa 

LFkkUrfjr gksrh gSA  

 vkSlr 'kfDr  P  = 22 f2 A2 v 

 ÅtkZ LFkkUrj.k = 
t

av
0
P dt  

 ,d vkorZ dky esa ÅtkZ LFkkukUrj.k = Pav T 

 ;g ,d rjaxnS/;Z esa lafpr ÅtkZ ds cjkcj gSA  
 

 rhozrk : çfr bdkbZ {ks=kQy ls çfr lsd.M LFkkUrfjr ÅtkZ rhozrk dgykrh gSA  

   = 
'kfDr

vuqçLFk dkV {ks=kQy
 = 

P

s
  =

1

2
2 A2v 

 ;g rjax dh vkSlr rhozrk gSA  

 ,d rjax dk ÅtkZ ?kuRo çfr bdkbZ vk;ru dh ÅtkZ gSA  

  = 
Pdt

svdt v


  

 
Example 7.  js[kh; nzO;eku ?kuRo m = 5.00 × 10–2 kg/m dh ,d Mksjh esa ruko 80.0 N gSA 6.00 cm vk;ke o  

60.0 Hz vko`fÙk dh T;koØh; rjaxksa dks mRiUu djus ds fy, Mksjh dks fdruh 'kfDr nh tkuh pkfg, ? 

Solution :  Mksjh esa rjax dh pky  v =
T


 =

1/ 2

2

80.0 N

5.00 10 kg/m

 
  

 = 40.0 m/s 

   D;ksafd  = 60 Hz, Mksjh esa T;koØh; rjaxksa dh dks.kh; vko`fÙk  dk ekuA 

     = 2f = 2(60.0 Hz) = 377 s–1  

   'kfDr ds fy, bl eku dks fuEu lehdj.k esa mi;ksx djus ij] o A = 6.00 × 10–2 m   

    p = 
1

2
 2A2 v  

      = 
1

2
(5.00 × 10–2 kg/m) (377s–1)2 × (6.00 × 10–2 m)2 (40.0 m/s) = 512 W. 
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Example 8.  fp=k esa y-t oØksa }kjk leku ek/;e esa nks rjaxs n'kkZbZ xbZ gSA muds vkSlr rhozrkvksa dk vuqikr Kkr dhft, ? 

t

y

r j ax  1

r j ax  2

5

2

 
      

Solution :   
2 2

1 1 1

2 2
2 2 2

A

A

 


 
=

2 2

1 1

2 2

2 2

f A

f A




= 
1 25

4 4




 = 
25

16
 

———————————————————————————————————  
 v/;kjksi.k dk fl)kUr  

 tc nks ;k nks ls vf/kd rjaxs fdlh fcUnq ls xqtjrh gS rks ml fcUnq ij ifj.kkeh fo{kksHk çR;sd rjax ds Loa; ds 

fo{kksHk ds lfn'k ds ;ksx ds cjkcj gksrk gSA  

 lk/kkj.kr;k v/;kjksi.k dk fl)kUr vYi fo{kksHk ds fy, ykxw gksrk gSA ;fn jLlh dks cgqr vf/kd [khapk tk, rks 

rjaxks ds Loa; ds foLFkkiuksa dk ;ksx ifj.kkeh rjax ds foLFkkiu ds cjkcj ugha gksrkA ,slh rjaxs vjs[kh; rjaxs 

dgykrh gSaA 

 bl Hkkx esa ge dsoy js[kh; rjaxksa dk gh v/;;u djsaxs] tks v/;kjksi.k ds fl)kUr dk ikyu djrh gSA 

 bl fu;e dks xf.krh; :i esa j[kus ds fy, ekuk y1(x, t) o y2(x, t) jLlh ds fdlh Hkh Hkkx dk foLFkkiu gS] tc 

izR;sd rjax vdsys xeu djrh gSA jLlh ds fdlh Hkh Hkkx dk foLFkkiu y(x, t) tc rjaxsa ,d nwljs ij v/;kjksfir gks 

tkrh gS] fuEu izdkj ls fn;k tkrk gS %&                    

  y(x, t) = y1(x, t) + y2(x, t)   

 v/;kjksi.k ds fl)kUr ds vuqlkj nks rjaxksa ds v/;kjksi.k ls ifj.kkeh rjax dk foLFkkiu rjaxksa ds foLFkkiu ds 

chtxf.krh; ;ksx ds cjkcj gksrk gSA v/;kjksi.k ds fl)kUr ds vuqlkj ;fn nks ;k nks ls vf/kd rjax ,d ek/;e es 

xeu djrh gS rks ifj.kkeh rjax lHkh rjaxksa ds rjax Qyu ds ;ksx dk ifj.kkeh gksrh gSA 

 fuEu fp=k nks Lianksa dks çnf'kZr dj jgk gSA tks fd foijhr fn'kk esa fdlh ruh gqbZ jLlh ds vuqfn'k xfr'khy gSA tc 
nks fo{kksHk v/;kjksfir gksrs gS rks os ,d Vs<+k&es<+k izk:i nsrs gSaA ftls (b) o (c) fp=k esa fn[kk;k x;k gSA os ,d&nwljs 
ls xqtjrs gS o vifjofrZr jgrs gSaA  

 

(c) (a) 

(b)  
 bu fl)kUr ds lHkh mnkgj.k rjaxksa ds O;frdj.k o ijkorZu ds mnkgj.k gSA  

 

Example 9.  nksa rjaxs tks fdlh lrg ls xqtjrh gS dks fuEu lehdj.kksa }kjk çnf'kZr fd;k tkrk gS  

    y = (1.0 m) sin [(3.14 cm–1) x – (157 s–1) t] 

   rFkk y = (1.5 cm) sin [(1.57 cm–1)x – (314 s–1) t]. 

   x = 4.5 cm rFkk t = 5.0 ms ij d.k dk foLFkkiu Kkr djksA 
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Solution :  v/;kjksi.k ds fl)kUr ds vuqlkj çR;sd rjax Lora=k fo{kksHk mRiUu djrs gS rFk ifj.kkeh fo{kksHk nksuksa rjax 
ds Lora=k fo{kksHk ds lfn'k ;ksx ds cjkcj gksrk gS x = 4.5 cm rFkk t = 5.0 ms ij d.k dk foLFkkiu gksxk 

    y1 = (1.0 cm) sin [(3.14 cm–1) (4.5 cm)] 
    – (157 s–1) (5.0 × 10–3 s)] 

       = (1.0 cm) sin  4.5
4

    
  = (1.0 cm) sin 4

4

    
 = 

1.0cm

2
 

   rFkk y2 = (1.5 cm) sin [(1.57 cm–1)(4.5 cm) – (314 s–1) (5.0 × 10–3 s)]  

        = (1.5 cm) sin 2.25
2

    
 = (1.5 cm) sin 2

4

    
= (1.5 cm) sin 

4


= – 1.5cm

2
  

   dqy foLFkkiu gS y = y1 + y2 = 
0.5cm

2


 = – 0.35 cm. 

———————————————————————————————————  
 ,d fn'kk esa xfr'khy rjaxksa dk O;frdj.k 
 ekuk nks le:i lzksr tks x fn'kk esa xfr'khy o   dks.kh; vko`fÙk dh T;k rjax mRiUu djrs gS nksuksa rjaxksa dh rjax 

la[;k k o rjax osx Hkh leku gSA tc nks rjaxs ,d fcUnq ij igq¡prh gS] rks mudh dyk fHkUu gksrh gSA ekuk fd nks 
rjaxksa ds vk;ke A1 rFkk A2 gS rFkk muds e/; dykUrj  gS rks muds lehdj.k fuEu çdkj ls fy[ks tk ldrs gS  

  y1 = A1 sin (kx – t)  rFkk y2 = A2 sin (kx – t + ). 

 v/;kjksi.k ds fl)kUr ds vuqlkj ifj.kkeh rjax dks fuEu çdkj fy[kk tk ldrk gSA  

  y = y1 + y2 = A1 sin (kx – t) + A2 sin (kx – t + ). 

 ge ikrs gS y = A sin (kx – t + ) 

 tgk¡ A = 2 2

1 2 1 2A A 2A A cos    (A ifj.kkeh rjax dk vk;ke gS)   

  tan  = 2

1 2

A sin

A A cos


 

    ( igyh rjax o ifj.kkeh rjax ds e/; dykUrj gS) 

 lEiks"kh o fouk'kh O;frdj.k  
 lEiks"kh O;frdj.k : 
 tc ifj.kkeh vk;ke A vf/kdre gksA 

  A = A1 + A2  tc  cos  = + 1 ;k  = 2n  

 tgka  n  ,d iw.kkZad gSA 

 fouk'kh O;fdrj.k : 
 tc ifj.kkeh vk;ke A U;wure gks 
 ;k A = |A1 – A2| tc  cos  = – 1    ;k   = (2n + 1) 

 tc  n ,d iw.kkZad gSA 

 
Example 10. nks T;k rjaxsa ftudh vkof̀Ùk leku gSA jLlh ds vuqfn'k ,d gh fn'kk esa xfr'khy gSA ;fn A1 = 3.0 cm,  

A2 = 4.0 cm, 1 = 0, rFkk 2 = /2 rad, gks rks ifj.kkeh rjax dk vk;ke gksxk ? 

Solution :  ifj.kkeh vk;ke  = 
2 23 4 2 3 4 cos90º      = 5 cm. 

 

———————————————————————————————————  
 rjaxks dk ijkorZu o lapj.k 

 tc rjaxksa dk ijkorZu n`<+ ;k l?ku ek/;e ls gksrk gS rks os foijhr dyk esa gksrh gS ysfdu tc fojy ;k v)Z ek/;e 

esa gksrh gS rks mudh dyk esa dksbZ ifjorZu ugha gksrkA lapfjr rjaxs dHkh foijhr ugha gksrh ysfdu lapj.k xq.kkad 

cny tkrk gSA  
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vkifrr rjax
y = A sin( t – k x)i i 1

ijkofrZr rjax
y  = A  sin( t + k x + )r r 1 

ikjxfer rjax
y  = A  sin( t – k x)t t 2

Fig. : l?ku ek/;e ls ijkorZu       

vkifrr rjax
y = A sin( t – k x)i i 1

ijkofrZr rjax
y  = A  sin( t + k x)r r 1

ikjxfer rjax
y  = A  sin( t – k x)t t 2

Fig. : fojy ek/;e ls ijkorZu       
 

 ijkofrZr o ikjxfer rjaxksa ds vk;ke : 
 v1 o v2 vkifrr o ikjxfer rjaxksa dh rjax pky gS 

  Ar = 2 1
i

1 2

v v
A

v v




    At = 2
i

1 2

2v
. A

v v
  

 ;fn v2 > v1 gS rks  Ar /kukRed gS rjax dk ijkorZu fojy ek/;e ls gqvk gSA 

 
Example 11. ,d vkorZ rjax jLlh 1 ds vuqfn'k xfr'khy gSA ,d jLlh 2 ds lkFk lfU/k ij og rjax vkaf'kd ijkofrZr 

o ikjxfer gksrh gSA nwljh jLlh dk js[kh; ?kuRo igyh jLlh esa js[kh; ?kuRo dk pkj xquk gSA nksauks jLlh 
dh lfU/k ij x = 0 lhek gSA ;fn vkifrr rjax dk lehdj.k yi = Ai cos (k1 x – 1t) gS rks ijkofrZr o 
ikjxfer rjaxksa ds lehdj.k Ai, k1 rFkk 1 ds :i esa D;k gksaxs ? 

Solution :  pwafd v = T / ,   T2 = T1   rFkk  2 = 41  

    v2 = 1v

2
         .....(i)  

   vkof̀Ùk ugha cnyrh gS, 
    1 = 2         .....(ii) 

   D;ksafd k = /v, gS nksauks jfLl;ksa esa vkorZ rjaxks dh rjaxksa dh la[;k esa lEcU/k gSA  

    k2 = 2

2v


  = 1

1v / 2


 = 2 1

1v


 = 2k1    ....(iii) 

   vk;ke, At = 2

1 2

2v

v v

 
  

 Au = 1

1 1

2(v / 2)

v (v / 2)

 
  

  Ai = 
2

3
 Ai ....(iv) 

   rFkk Ar = 2 1

1 2

v v

v v

 
  

 Au = 1 1

1 1

(v / 2) v

v (v / 2)

 
  

  Ai = iA

3
   ....(v) 

   (ii), (iii) rFkk (iv), dh lgk;rk ls ikjxfer rjax dks fy[kk tk ldrk gS 

   yt = 
2

3
 Ai cos (2k1 x – 1t)  Ans. 

   blh rjg ifjofrZr rjax dks O;Dr fd;k tk ldrk gS, 

   = iA

3
 cos (k1x + 1t + )   Ans.  

  
 vçxkeh rjaxs :  
 ekuk fd leku vk;ke o leku vko`fÙk dh nks T;k rjaxs ,d yEch jLlh ds vuqfn'k foijhr fn'kk esa xfr'khy gS rFkk 

nks rjaxkssa ds lehdj.k fuEu çdkj gS  
   y1 = A sin (t – kx) vkSj  y2 = A sin (t + kx + ). 

 bu rjaxksa ds O;frdj.k ls vçxkeh rjax çkIr gksrh gS bl çdkj dh rjaxksa ds v/;;u ds fy, ge fof'k"V fLFkfr  
 = 0 çdj.k dk v/;;u djsaxsA 
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 nks rjaxksa dk ifj.kkeh foLFkkiu tc os ,d&nwljs ij v/;kjksfir gksrh gS fuEu gS  
   y = y1 + y2 = A [sin (t – kx) + sin(t + kx)] = 2A sin t cos kx 

 vFkok y = (2A cos kx) sin t.   
 

 ;g vko';d ifj.kke gS rFkk blls ;g Li"V gS fd : 
 1.  ;g lehdj.k rjax lehdj.k dks larq"V djrh gS]  

   
2 2

2 2 2

y 1 y

x v t

 


 
 

  ;g rjax dks çnf'kZr djrk gSA ;fn Qyu f(ax ± bt), ds :i esa ugha gS rks rjax xeu ugha dj jgh gSA blfy, 
bls vçxkeh rjax dgrs gSA 

 2. rjax dk vk;ke fLFkj ugha gS  As = 2A cos kx ysfdu vkorZ :i ls fLFkfr ds lkFk cnyrk gS (o le; ds lkFk 
ugha tSlk fd foLiUn esa)  

 3. ftu fcUnqvksa ij vk;ke U;wure gksrk gS mUgsa fuLian dgk tkrk gS  

  cos kx = 0,  vFkkZr~  kx =
3 5

, ,
2 2 2

  
      vFkkZr~ ,  x = 

3 5
, ,

4 4 4

  
, ....  

2
as k

   
  

  vçxkeh rjax esa fuLian leku nwjh ij gksrs gSA   

 4. ftu fcUnqvksa ij vk;ke vf/kdre gksrk gS os çLian dgykrs gSA 

    cos kx = ± 1, i.e., kx = 0, , 2, 3, ...... 

  vFkkZr~ x = 0, 
2


, 

2

2


, 

3

2


,....  

2
k

   
  

 

  fuLianksa ds leku çLian Hkh (/2) dh leku nwjh ij fLFkr gksrs gS vkSj Avf/kdre = ± 2A gksrk gSA fuLiUn vkSj 
çLiUn (/4) nwjh ij ,dkUrj Øe esa gksrs gSA 

 5. fuLian ek/;e dks ywiksa esa foHkDr djrs gSA leku ywi esa fLFkr lHkh d.k leku dyk esa dEiUu djrs gS ysfdu 
fudVorhZ ywi esa fLFkr lHkh d.k foijhr dyk esa gksrs gSA ,d vkorZ esa lHkh d.k nks ckj ek/; fLFkfr ls 
vf/kdre osx (As) ls xqtjrs gSA çR;sd v)Z pØ esa xfr dh fn'kk cny tkrh gSA  

 

fuLian

çLian

t = 0

t = T/8

t = T/4

t = 3T/8

t = T/2

t = 5T/8

t = 3T/4

t = 7T/8

t = T

(a)  
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 6.  vçxkeh rjax vuqçLFk o vuqnS/;Z nksauks gks ldrh gSA rfur jLlh esa ;fn ijkofrZr rjaxs gS rks os vuqçLFk 

vçxkeh rjax o vkxZu ikbZi esa gS rks vuqnS/;Z vçxkeh rjaxs gSA  

 7. vçxkeh rjaxksa esa fuLian LFkkbZ :i ls fLFkjkoLFkk esa gksrs gSA vr% mudh ÅtkZ dk LFkkukUrj.k ugha gksrk bl 

[k.M esa ÅtkZ fLFkj jgrh gSA vr% ;g ÅtkZ] xfrt ÅtkZ o izR;kLFk fLFkfrt ÅtkZ ds :i esa nksyu djrh gSA 

tc lHkh d.k pje fcUnq ij gksrs gS rks xfrt ÅtkZ U;wure rFkk fLFkfrt ÅtkZ vf/kdre gksrh gS ysfdu tc 

d.k ek/; fLFkfr ls xqtjrs gS rks xfrt ÅtkZ vf/kdre o fLFkfrt ÅtkZ U;wure gksrh gSA ysfdu ywi esa dqy 

ÅtkZ (fLFkfrt + xfrt), lnSo fLFkj jgrh gSA  

 

x

y

¼çR;kLFk fLFkfrt ÅtkZ½
U;wure xfrt ÅtkZ

vf/kdre = E

 = 0

(A)

v = 0

v  = 0U;wu

jLlh

         

x

y

¼çR;kLFk fLFkfrt ÅtkZ½
¼vf/kdre xfrt ÅtkZ½ 

U;wure = 0

= E

(B)

v  = Avf/kdre s jLlh

 

 

Example 12. foijhr fn'kk esa xfr'khy nks rjax ,d vçxkeh rjax dk mRiUu djrh gSA rjaxksa ds Lora=k lehdj.k fuEu 

çdkj gS & 

    y1 = (4.0 cm) sin (3.0x – 2.0t) 

    y2 = (4.0 cm) sin (3.0x + 2.0t) 

   tgk¡ x rFkk y lsUVhehVj esa gSA 

   (a) x = 2.3 cm ij ek/;e ds d.k dk vf/kdre foLFkkiu crkb,A 

   (b) fuLian o çLian dh fLFkfr crkb,A 

Solution :  (a) tc nks rjaxksa dk v/;kjksi.k gksrk gS rks çkIr vçxkeh rjax dks fuEu xf.krh; :i ls O;Dr fd;k tkrk 

gS tgk¡ A = 4.0 cm rFkk k = 3.0 rad/cm gS ; 

     y = (2A sin kx) cos t = [(8.0 cm) sin 3.0 x] cos 2.0 t 

    bl çdkj x = 2.3 cm ij d.k dk vf/kdre foLFkkiu gksxkA 

    ymax = [(8.0 cm) sin 3.0x]x = 2.3 cm = (8.0 m) sin (6.9 rad) = 4.6 cm 
 

   (b) D;ksafd k = 2/ = 3.0 rad/cm, ge ns[krs  = 2/3cm. blfy, çLian fLFkr gSA 

     x = n 
6.0

 
 
 

 cm   (n = 1, 3, 5, .....)  

    rFkk x = n 
2


3.0

 
 
 

 cm   (n = 1, 2, 3, .....)   

    vr% fuLian fLFkr gSA  
 

Example 13. leku vk;ke o leku vkof̀Ùk dh nks çxkeh rjaxs jLlh ds vuqfn'k foijhr fn'kk esa xfr'khy gSA muds 

v/;kjksi.k ls fuEu lehdj.k okyh vçxkeh rjax çkIr gksrh gSA   

    y = A cos kx sin t 

   tgk¡ A = 1.0 mm, k = 1.57 cm–1 rFkk  = 78.5 s–1 gSA (a) çxkeh rjax dk vk;ke o osx crkb,A   

(b) x > 0 Hkkx esa ewy fcUnq ls fudVre fuLian dh fLFkfr crkb,A (c) x > 0 Hkkx esa ewy fcUnq ls fudVre 

çLian dh fLFkfr crkb,A (d) x = 2.33 cm. ij fLFkr d.k dk vk;ke Kkr fdft,A  
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Solution :  (a)  vizxkeh rjaxsa fuEu rjxksa ds v/;kjksi.k ls izkIr gksrh gSa & 

     y1 = 
A

2
sin (t – kx) vkSj y2 = 

A

2
 sin (t + kx). 

    fdlh ,d rjax dk osx ¼ifjek.k½ gS - 

     v =
k


  = 

1

1

78.5s

1.57cm




 = 50 cm/s ; vk;ke = 0.5 mm. 

   (b) fuLian ds fy,, cos kx = 0. 

    x dk U;wure /kukRed eku tks bl laca/k dks larq"V djrk gS fn;k x;k gS - 

     kx = /2 

    ;k, x = 
2k


 =

1

3.14

2 1.57cm
  = 1 cm 

   (c) izLian ds fy,,  |cos kx| = 1. 

    x dk U;wure /kukRed eku tks bl laca/k dks larq"V djrk gS fn;k x;k gS - 

     kx =   ;k x =
k


= 2 cm 

   (d) x nwjh ij fLFkr d.k ds daiu dk vk;ke  | A cos kx |  }kjk fn;k tkrk gS fn;s x;s fcUnq ds fy, -  

     kx = (1.57 cm–1) (2.33 cm) =
7

6
 =  + 

6


. 

    bl izdkj vk;ke gksxk -  

     (1.0 mm) | cos ( + /6) | = 
3

3
 mm = 0.86 mm.   

———————————————————————————————————  
 jLlh esa dEiUu :  
 (a) nksuksa fljksa ls ruh gqbZ : ekuk fd ,d L yEckbZ dh jLlh nksuksa fljksa x=0 vkSj x = L ds chp dlh gqbZ gSA bl 

çdkj dh O;oLFkk esa ge ,d fujUrj T;k rjax nk;sa fljs dh rjQ Hkstrs gSA tc rjax nk;sa fljs ij igqp¡rh gS 
;g ijkofrZr gksdj iqu% ykSVrh gSaA ;g ijkofrZr rjax vkifrr rjax ij v/;kjksfir gksrh gSA tc ijkofrZr rjax 
ck,a fljs ij igq¡prh gS] rks iqu% ijkofrZr gksdj nka, fljs dh vksj ykSVrh gSA iqu% ck;ha fljs dh vksj xfr'khy 
rjax ij v/;kjksfir gksrh gSA ;g çØe  fujUrj pyrk jgrk gS vkSj 'kh?kz gh gesa dbZ v/;kjksfir rjaxs çkIr gksrh 
gSA ftudk ,d nwljs ij O;rhdj.k gksrk gSA bl çdkj dh O;oLFkk esa fdlh fcUnq x ij o t le; esa nks rjaxs 
mifLFkr jgrh gSA ,d ck;ha vksj xfr'khy gksrh gS rFkk nwljh nka;h vksj xfr'khy gksrh gSA blfy,   

   y1(x, t) = ym sin (kx – t)  (/kukRed x fn'kk esa xfr'khy rjax)  

  vkSj y2(x, t) = ym sin (kx + t)  (_.kkRed x fn'kk esa xfr'khy rjax). 

  nksuksa rjaxksa ds fy, v/;kjksi.k dk fl)kUr yxkus ij  

  y’(x, t) = y1(x, t) + y2(x, t) = ym sin (kx – wt) + ym sin (kx + t) = (2ym sin kx) cos t   

  ;g ns[kk tkrk gS fd vf/kdre ;k U;wure vk;ke ds fcUnq ,d gh fLFkfr ij :ds gq, gSaA 

  fuLian : kx ds ftu ekuksa ds fy, sin kx = 0 gksxk ogk¡ vk;ke Hkh 'kwU; gksxkA 

  n = 0, 1, 2, 3,..... ds fy,  kx = n,  

  k = 2 j[kus ij x = n 
2


,  for n = 0, 1, 2, 3,..... 

  'kwU; vk;ke dh fLFkfr fuLian dgykrh gS rFkk nks Øekxr fuLianksa ds chp dh nwjh 
2


 ;k rjaxnS/;Z dh vk/kh 

gksxhA 
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  çLian : kx ds ftu ekuksa ds fy, |sin kx| = 1 vf/kdre gksxk ogk¡ vk;ke Hkh vf/kdre gksxk rFkk bldk 

vf/kdre eku 2ym gksxk 

  n = 0, 1, 2, 3,.... ds fy,   kx = (n + 1/2)  

  k = 2 j[kus ij  

  n = 0, 1, 2, 3,.... ds fy,  x = (n + 1/2) 
2


 

  ij vf/kdre vk;ke gksxkA ;s fcUnq çLian dgykrs gSA çLian ds e/; nwjh /2 gksrh gS rFkk ;s fuLianks ds e/; esa 

fLFkr gksrs gSA  

  L yEckbZ dh nksauks fljksa ij dlh gqbZ jLlh esa ftldk ,d fljk x = 0 rFkk nwljk fljk x = L ij O;ofLFkr gSA 

fuLian fljksa ij fLFkr gksaxsA yEckbZ L uhps nh xbZ 'krZ dks fuf'pr :i ls larq"V djrh gSA                

  n = 1, 2, 3,....  ds fy,   L = n
2


 

  ;g 'krZ n'kkZrh gS fd L  yEckbZ dh jLlh ij vizxkeh rjaxsa izfrcfU/kr rjaxnS/;Z dh gksxh ftldk eku  

  n = 1, 2, 3,..... ds fy,  = 
2L

n
 

  bu rjaxnS/;ks± ds laxr vko`fÙk dk eku uhps fy[ks lehdj.k ls fy[kk tkrk gS 

  n = 1, 2, 3,.....  ds fy,  v = n 
v

2L
 

  tgk¡ v Mksjh ij izxkeh rjax dh pky gSA lehdj.k }kjk izkIr vkof̀Ùk;ksa dk leqPp; izkÑfrd vkof̀Ùk;k¡ ;k fudk; 

ds nksyu dh fo/kk dgykrh gSA ;g lehdj.k n'kkZrk gS fd jLlh ij izkÑfrd vkof̀Ùk;k¡] U;wure vko`fÙk v = 
v

2L
 

dh iw.kk±d xq.kd gS] tks n = 1 ds laxr gSa U;wure vko`fÙk ds lkFk nksyu ewy fo/kk ;k izFke xq.kko`fÙk dgykrk gSA 

f}rh; xq.kko`fÙk ;k izFke vf/kLojd n = 2 dh nksyu fo/kk gSA rhljh xq.kkof̀Ùk vkSj f}rh; vf/kLojd n = 3 ds 

laxr gS rFkk blh izdkj vkxs Hkh laxr gksrh gSA bu fo/kkvksa ds laxr vko`fÙk;ka 1, 2, 3 bR;kfn ls n'kkZ;h tkrh 

gSA lHkh laHko fo/kkvksa dk laxg xq.kko`fÙk Js.kh vkSj n dks xq.kko`fÙk la[;k dgrs gSaA  

  nksuksa fljksa ij ca/kh ruh gqbZ jLlh dh dqN xq.kko`fÙk;ka fp=k esa fn[kkbZ xbZ gSa  

A

A

A

N

A

AA

N

A A A

A A A

A A A A

A A A A
NN

N

N

(a)

 = v/2L

ewy ;k izFke xq.kko`fÙk
0

(b)

= 

 = 2  = 2v/2L 1 0

f}rh; xq.kko`fÙk ;k 
izFke vf/kLojd 

(c)

 = 

 = 3 , = 3v/2L2 0

rr̀h; xq.kkof̀Ùk ;k 
f}rh; vf/kLojd

(d)

 = 

 = 3 , = 3v/2L3 0

prqFkZ xq.kkof̀Ùk ;k 
rr̀h; vf/kLojd
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Example 14. fi;kuksa ds e/; C Mksjh dh ewy vko`fÙk 262 Hz, gS vkSj A uksV dh ewy vkof̀Ùk 440 Hz (a) C Mksjh dh 

vxyh nks xq.kko`fÙk;ksa dh vko`fÙk;ksa dh x.kuk djksA (b) ;fn A vkSj C uksV ds fy, Mksfj;ksa dh yEckbZ;k¡ rFkk 
izfr ,dkad yEckbZ dk nzO;eku leku gks rks nksuksa Mksjh;ksa esa ruko dk vuqikr Kkr djksA  

Solution :  (a) D;ksafd Mksjh C ds fy, f1 = 262 Hz  ge f2 vkSj f3 vkòfRr;ka ikus ds fy, lehdj.k dk iz;ksx dj ldrs gSa ; 
     f2 = 2f1 = 524 Hz 
     f3 = 3f1 = 786 Hz 

    nks jLlh;ksa ds mudh ewy vko`fÙk;ksa ij dEiUu ds fy, lehdj.k dk iz;ksx djus ij  

    f1A =  
1

2L
AT


  f1C = 

1

2L
CT


      1A

1C

f

f
 = A

C

T

T
 A

C

T

T
 =

2

1A

1C

f

f

 
 
 

 = 

2

440 Hz

262 Hz

 
 
 

= 2.82. 

 

Example 15. ,d rkj ftldk js[kh; nzO;eku ?kuRo 10–3 kg/m gS] nks n`< vk/kkjksa ds chp ruh gqbZ gS rFkk jLlh esa ruko 
90 N gSA rkj 350 Hz dh vko`fÙk ij vuqukfnr gSA vxyh mPp vko`fÙk ftl ij ogh rkj iqu% vuqukfnr 
gksrk gS  420 Hz gS rkj dh yEckbZ Kkr djksA    

Solution :  ekuk rkj bldh noha xq.kko`fÙk esa 350 Hz vkSj (n + 1)oha xq.kko`fÙk esa 420 Hz ij dEiUu djrk gSA   

   350 s–1 = 
n

2L

F


 ....(i) vkSj  420 s–1 = 

(n 1)

2L

 F


  ....(ii) 

    
420

350
= 

n 1

n


  ;k , n = 5. 

   (i) esa eku j[kus ij , 

   350 = –3
5 90

2 10
  350 = 

5

2
 × 300       = 

1500 15

700 7
 m = 2.1 m 

 

———————————————————————————————————  
 (b) ,d fljs ij tM+or :  jLlh ds ,d fljs dks dl dj eqDr fljs ls yEcor~ fn'kk esa dEiUu djkdj vizxkeh 

rjaxsa mRiUu dh tk ldrh gSaA bl rjg dk eqDr fljk cgqr gYdh Mksjh dks jLlh ls la;ksftr djds Hkh izkIr 
fd;k tk ldrk gSA   

  ;fn fdlh lzksr }kjk mRiUu dEiUu dh vko`fÙk lgh gks rks vizxkeh rjaxsa mRiUu gksrh gSaA ;fn x = 0 okyk fljk 
tM+Ro gks rFkk x = L okyk fljk eqDr gks rks vizxkeh rjaxksa dk lehdj.k fuEu izdkj ls fn;k tk ldrk gS - 

   y = 2A sin kx cos t 

  lhekUr 'krks± ds vuqlkj x = L ij izLian gS rFkk x = 0 ij fuLian gS]  
   sin kL = ± 1 

  ;k, kL =
1

n
2

  
 

   ;k, 
2 L


= 
1

n
2

   
 

 ;k, 
2Lf

v
 = n + 

1

2
 ;k, f =  

1
n

2

  
 

 
v

2 L
=

1
n

2
2 L


T /  ..... 

  ;s dEiUu dh leku vko`fÙk;k¡ gSaA tc n = 0, gSs rks ewy vko`fRr;ka izkIr gksrh gSaA     

   f0 = v/4L    

ekSfyd 

A
N

(a)

  

  vf/kLojd vko`fRr;ka gSa  

   f1 = 
3v

4L
 = 3f0    A

izFke 
vf/kLojd(b)

N
A

N
 

   f2 = 
5v

4L
 = 5f0    A

f}rh;
vf/kLojd

(c)
N N

AA
  

 

  ge ns[krs gSa fd lHkh ewy dEiUuksa dh xq.kko`fÙk;ka vizxkeh rjaxksa ds fy, vko`fÙk;k¡ Lohdk;Z ugha gksrhA dsoy 
fo"ke xq.kko`fÙk;k¡ gh vf/kLojd gksrh gSaA fp=k esa jLlh dh dqN lkekU; fo/kk;sa iznf'kZr dh xbZ gSaA  
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———————————————————————————————————  
 Mksjh ds vuqizLFk dEiu ds fu;e - lksuksehVj rkj  

 (a) yEckbZ dk fu;e  f  
1

L
 blfy, 1 2

2 1

f L

f L
   ;   ;fn T &  fu;rkad gSa   

 (b) ruko dk fu;e  f  T  blfy, 1 1

2 2

f T

f T
  ;  L vkSj  fu;rkad gSa  

 (c) nzO;eku dk fu;e  f 
1


  blfy, 1 2

2 1

f

f





;   T vkSj L fu;rkad gSa  

 

 
Problem 1.  ,d rjax Lian x v{k ds vuqfn'k lapfjr gS ftls fuEu Qyu ls O;Dr fd;k tkrk gS % 

    y(x, t) = 
 2

2

x 3t 1 
 

   tgka x cm rFkk t lSd.M esa gSA  
   (i)  rjax fdl fn'kk esa lapfjr gS ?  (ii)  rjax osx Kkr djksA  
   (iii)  t = 0, t = 2s rjax :i D;k gkssxkA  

Solution :  y = 
 2

2

x 3t 1 
 

   (i)  pwafd rjax /kukRed x–fn'kk esa xfreku y = (x, t) = f(t – x/v) = f/v(vt – x)  
 

   (ii)   vc x – v t dks x – 3t ls rqyuk djus ij 

    v = 3 cm/sec.   Ans. (i) /kukRed x v{k (ii) 3 cm/s. 

 Problem 2.  t = 0 ij rkj esa rjax Lian Qyu y =
2

6

x 3
 ls O;Dr fd;k tkrk gSA tgk¡ x o y ehVj çnf'kZr gS rks  

y(x, t) Qyu fy[ksa tks bl rjax dks O;Dr djsaA ;fn rjax /kukRed x fn'kk esa 4.5 m/s dh pky ls xfr dj 

jgh gSA 

Solution :  y =
2

6

x 3
 = f(x)  tSls y(x, t) = f(x – vt) =

2

6

(x 4.5t) 3 
  Ans. 

 2

6

x 4.5t 3 
  

 

Problem 3.  Mksjh esa lapfjr rjax dk rjax Qyu fn;k x;k gS  y (x, t) = (0.350 m) sin (10 t – 3x + ) 

   (a) lapfjr rjax dh fn'kk o pky D;k gS ? 

   (b) t = 0, x = 0.1 m ij Mksjh dk Å/okZ/kj foLFkkiu D;k gS ? 

   (c) rjax ds rjaxnS/;Z o vko`fÙk D;k gS ? 

Solution :  Y (x, t) = (0.350m) sin (10t – 3  x +  
4


) 

   lHkh ls rqyuk djus ij ; Y = A sin (wt – kx + ) w = 10,     k = 3,   = 
4


 

   (a) pky = 
w

k
 = 

10

3
= 3.33 m/sec  vkSj +x–v{k ds vuqfn'k 

   (b) y (0.1, 0)  =  0.35 sin (10  x O – 3  (0.1) + 
4


) = 0.35 sin 

3

4 10

    
 = – 5.48 cm 

   (c) k = 
2


  = 3  =)  
2

3
   cm= 0.67 cm and  f =




  = 
10 /3

2 /3
 = 5 Hz. 
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Problem 4.  n'kkZbZ;s fd rjax Qyu y = eb(x – vt) ,d js[kh; rjax lehdj.k dk gy gSA  

Solution :   Y = eb(x–v t) 
y

x




 = beb(x–v t)  vkSj 
y

t




 = (bv)eb(xv– v t) 

   
2

2

y

x




 = b2 eb(x–v t)    vkSj 
2

2

y

t




 = (bv)2 eb(x – v t)    
2

2

y

x




  = 
2

1

v

2

2

y

t




 

   tksfd ,d js[kh; rjax lehdj.k gSA 
 

Problem 5.  m nzO;eku o L yEckbZ dh ,d leku jLlh ,d Nr ls yVd jgh gSA (a) n'kkZvksa fd Mksjh dh vuqçLFk rjax 

dh pky y dk Qyu gS] y fupys fljs ls nwjh gS] vkSj v = gy  }kjk fn;k x;k gSA (b) n'kkZvks fd jLlh dh 

yEckbZ dks r; djus esa vuqçLFk rjax }kjk fy;k x;k le; t = 2 L / g  }kjk fn;k x;k gSA  

Solution :   (a) tSls nzO;eku çfr ,dkad yEckbZ 

   µ = 
m

L
   

      V = 
T


     P ij ruko =  yg  

      V =
yg


  = yg  

   (b) vc 
dy

dt
 = yg   

O

dy

y
  =  

t

o

g dt  t = 2 / g  

 

Problem 6.  nks leku vkof̀r dh T;k rjaxs fdlh lzksr }kjk jLlh ds vuqfn'k ,d gh fn'kk esa Hksth tkrh gSA ,d rjax dk 
vk;ke 5.0 mm, rFkk nwljh dk vk;ke 8.0 mm gSA (a) ifj.kkeh rjax ds U;wure vk;ke ds fy, rjaxksa ds chp 
dykUrj 1 D;k gS? (b) U;wure vk;ke D;k gS ? (c) vf/kd vk;ke okyh rjax ls ifj.kkeh rjax dk dykUrj  
2 D;k gS ? (d) vf/kdre vk;ke D;k gS ? (e) ifj.kkeh vk;ke D;k gS tc dykUrj (1 – 2)/2 gS ? 

Solution :   (a)  U;wure vk;ke gsrq ; AR = | A1 – A2 |   
    vkSj ;g rHkh lEHko gS tc A1 vkSj A2 ds e/; 1 =   gSA 

   (b) AR = | A1 – A2 | = 3 mm 

   (c) vf/kdre vk;ke gsrq ; 

    AR = | A1 + A2 |  ;g rHkh lEHko gS tc A1 vkSj A2 ds e/; 2 = 0 gSA  

   (d) AR = | A1 + A2 | = 13 mm 

   (e) tc  = 1 2

2

  
 = 

o

2

 
 = 

2


   

     AR = [A1
2 + A2

2 + 2A1 A2 cos 
2


]1/2  = 9.4 mm 

   Ans. (a)  rad; (b) 3.0 mm; (c) 0 rad; (d) 13 mm; (e) 9.4 mm  
 

Problem 7.  120 kg nzO;eku rFkk 8.40 m yEch jLlh nksauksa fljksa ij ca/kh gqbZ gSA ;fn bl ij 96.0 N ruko cy 
vkjksfir fd;k tkrk gS rFkk nksyu djk;k tkrk gSA rks (a) jLlh esa rjax dk osx D;k gksxk ? (b) vizxkeh 
rjax ds fy, jLlh esa vf/kdre lEHko rjaxnS/;Z D;k gksxh ? (c) rjax dh vko`fÙk D;k gksxhA  

Solution :  (a) V = 
T


 =   

96

0.12

8.4

 
 
 

 =  82 m/sec. 

   (b) vf/kdre lEHko rjaxnS/;Z gsrq ;   
2


    = 2 = 2 × 8.4 = 16.8 m  

   (c) V = f  f = 
v


 = 

82

16.8
  = 4.88 HZ. Ans. (a) 82.0 m/s, (b) 16.8 m, (c) 4.88 Hz.  
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 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 
 

Hkkx - I : fo"k;kRed iz'u ¼SUBJECTIVE QUESTIONS½ 
 

[k.M (A) : çxkeh rjax dk lehdj.k ¼T;k rjaxksa dks 'kkfey djrs gq,½ 

A-1. ekuk ,d rjax dk lehdj.k y = (10 mm) sin [(5 cm–1) x – (60 s–1) t + 
4


] gS rks Kkr djks (a) rjax dk vk;ke 

(b) rjax la[;k (c) rjaxnS/;Z (d) rjax dh vko`fÙk (e) vkorZdky (f) rjax dk osx (g) x = 0 ij fLFkr d.k ds SHM dk 

dyk fu;rkadA         
 

A-2. ,d gh fn'kk esa xfreku nks leku rjaxksa esa /2 rad dk dykUrj gSA nksuksa tqM+us okyh rjaxksa ds mHk;fu"B vk;ke  

ym ds inksa esa ifj.kkeh rjax dk vk;ke D;k gS? 
 

A-3. fn[kkbZ xbZ jLlh esa mRiUu rjax dh vkof̀Ùk 5.00 Hz gSA rjax dh pky 

20.0 m/s vkSj xfr dk vk;ke 12.0 cm gSA rjax bl çdkj dh gS fd 
x = 0 vkSj t = 0 ij y = 0  gSA Kkr djksA (a) dks.kh; vko`fÙkA (b) bl 
rjax ds fy, rjax la[;kA (c) rjax Qyu ds fy, vko';d O;atd 
fy[kksA (d) vf/kdre vuqçLFk pkyA (e) jLlh ij fdlh fcUnq dk 
vf/kdre vuqçLFk Roj.kA 

x

x = 0

y

 

 

A-4. fp=k esa T;k rjax ds fy, x = 8 m ij foLFkkiu&le; oØ fn[kk;k x;k gSA rjax dk osx v = 6m/s /kukRed x-v{k 
dh fn'kk esa ekurs gq, rjax dh lehdj.k fy[kksA 

lSd.M esa 

 
 

A-5. ,d vuqçLFk rjax jLlh ds vuqfn'k ck;ha ls nk;ha rjQ lapj.k dj jgh gSA fp=k es 
fdlh {k.k jLlh dh vkd`fr n'kkZ;h x;h gSA bl {k.k ij 

 (a) dkSuls d.kksa dk osx Åij dh rjQ gSA  
 (b) dkSuls d.kksa dk osx uhps dh rjQ gSA 

 (c) dkSuls d.kksa dk osx 'kwU; gSA   
 (d) fdu d.kksa ds osx dk eku vf/kdre gSA 

 

 

[k.M (B) : jLlh ij rjax dh pky  

B-1. ,d fi;kuksa dh jLlh ftlds fy, çfr ,dkad yEckbZ dk nzO;eku  5.00 × 10–3 kg/m gS, esa ruko  1350 N gSA bl 
jLlh ij pyus okyh rjax dh pky crkvksA 

B-2. fp=k esa n'kkZ;h x;h O;oLFkk esa] Mksjh dk nzO;eku 5g gSA Mksjh esa Q'kZ ds lehi mRiUu vuqçLFk fo{kksHk dks f?kjuh  
A rd igq¡pus esa fdruk le; yxsxk ? g = 10 m/s2 ekfu,A  
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B-3. 20 m yEch rFkk 8 kg nzO;eku dh ,dleku jLlh ds ,d fljs dks fdlh n`<+ vk/kkj ls Å/okZ/kj rFkk blds eqDr fljs 
dks 2 kg nzO;eku ls tksM+k tkrk gSA jLlh ds fupys fljs ij 0.06 m rjaxnS/;Z dh vuqizLFk LiUn mRiUu dh tkrh 
gSA LiUn dh rjaxnS/;Z D;k gksxh tc ;g jLlh ds mPpre fcUnq ij igq¡prh gS? 

 

B-4. ,d ruh gqbZ Mksjh dk d.k] ftlesa ,d rjax xeu dj jgh gS] ek/; fLFkfr  ls ek/; fLFkfr rd xfr djus esa U;wure 
le; 5.0 feyh lsd.M le; ysrk gSA ek/; fLFkfr;ksa ij fLFkr nks Øekxr d.kksa ds e/; dh nwjh 2.0 lseh gSA vko`fÙk] 
rjaxnS/;Z rFkk rjax dh pky Kkr dhft;sA  

 

B-5. fHkUu&fHkUu ?kuRo fdUrq leku vuqizLFk dkV {ks=kQy okys nks rkj ,d fljs ij osfYMax dj tksMs x;s gS rFkk T ruko 
ls rkus x;s gSA izFke rkj esa ,d vuqizLFk rjax dk osx] nwljs rkj ds osx dk vk/kk gSA nksuksa rkjksa ds ?kuRo dk 
vuqikr Kkr djksA  

 

B-6. ,d fy¶V dh Nr ls 1.6 × 10–3 kg/m. jSf[kd nzO;eku ?kuRo okyh Mksjh dh lgk;rk ls ,d 4 fdxzk nzO;eku dk 
xqVdk yVdk;k x;k gSA (a) ;fn fy¶V  6 eh-@ls-2 dh nj ls Åij dh vksj Rofjr gks jgh gks rks Mksjh esa ,d rjax 
Lian ds xeu dh pky¼Mksjh ds lkis{k½ Kkr dhft;sA (b) Hkkx (a)  esa fdlh {k.k ij fy¶V dh pky 40 m/s Åij dh 
vksj gS rks mlh {k.k ij /kjkry ds lkis{k rjax LiUn dh pky gksxhA (g = 10 m/s2)   

 

[k.M (C) : jLlh ds vuqfn'k lapfjr 'kfDr 

C-1. ,d cgqr yEch jLlh ds 6.00 m Hkkx dk nzO;eku 180 g gSA ,d vfr mPp pky okyk QksVksxzkQ ;g çnf'kZr djrk 
gS fd bl Hkkx esa rjax ds pkj iw.kZ pØ gSA jLlh T;k :i essa 50.0 Hz vko`fÙk ds lkFk dEiu djrh gS vkSj J`ax ls 
xrZ dk foLFkkiu 15.0 cm gSA (lcls vf/kd /kukRed foLFkkiu rFkk lcls vf/kd _.kkRed foLFkkiu ds chp Å/okZ/kj 
nwjh dks J`ax ls xrZ dk foLFkkiu dgrs gSA) (a) /kukRed x v{k dh fn'kk esa pyrh gqbZ bl rjax dks çnf'kZr djus 
okyk Qyu fy[kksA (b) jLlh dks nh xbZ vkSlr 'kfDr Kkr djksA  

 

C-2. 100 U;wVu ruko ls rus gq, rkj esa 5 mm vk;ke rFkk 10 gV~Zt vkof̀Ùk dh vuqizLFk rjax mRiUu dh tkrh gSA ;fn 
rjax dh pky 100 eh@ls gS] rks L=kksr }kjk rkj dks vkSlr fdruh 'kfDr LFkkukarfjr dh tk jgh gSA 2 = 10) 

  

[k.M (D) : O;frdj.k] ijkorZu lapj.k 

D-1. /kukRed x-fn'kk esa xfr dj jgh lery rjax dk lehdj.k y = asin
2


 (t – x) gSA tc ;g rjax n`<+ vk/kkj ls 

ijkofrZr gksrh gS rks vk;ke 80% gks tkrk gS rc bl ijkofrZr rjax dk lehdj.k gksxkA 
 

D-2. Js.khc) Lian çR;sd dk vk;ke 0.150 m, dks ,d fljs ls fdlh nhokj ls ca/kh jLlh ij Hkstk tkrk gSA Lian vk;ke 
esa fcuk fdlh gkfu ds nhokj ls ijkofrZr gksdj jLlh ds vuqfn'k ykSVrs gSA tc nksuksa rjaxs jLlh ij jgrh gS rks 
fdlh fcUnq ij dqy foLFkkiu nksuksa rjaxks ds vyx&vyx foLFkkiuksa ds ;ksx ds cjkcj gksrk gSA ml fcUnq ij dqy 
foLFkkiu D;k gksxk tgk¡ ls nks Lian lkFk&lkFk xqtjrs gSA (a) ;fn jLlh nhokj ls n`<+rk ls ca/kh gS ? (b) ;fn c¡/kk 
gqvk fljk Åij uhps xfr dj ldus ds fy, LorU=k gS ?      

 

D-3. ,d Mksjh esa ,d gh fn'kk esa nks rajxs xeu dj jgh gS] izR;sd dh vko`fÙk 100 gV~Zt rFkk rjaxnS/;Z 2 lseh gSA rjaxks ds 
e/; dykarj fdruk gksxkA (a) ;fn f}rh; rjax izFke rjax ds  10 m sec + i'pkr mlh LFkku ij mRiUu dh xbZ gSA  

(b) ;fn nksuksa rjaxs ,d gh {k.k ij mRiUu dh x;h fdUrq izFke nwljh ls  1 lseh ihNs mRiUu dh x;h \ (c) ;fn 
çR;sd rjax dk vk;ke 2.0 feeh gS] rks Hkkx (a) rFkk (b) esa ifj.kkeh rjaxksa ds vk;ke fdrus gksxsa\   

 

[k.M (E) : vçxkeh rjaxs vkSj vuqukn 

E-1. nksauks fljksa ls ca/kh gqbZ 10m yEch rFkk 100 xzke nzO;eku okyh jLlh ftlesa ruko 25 N gS, esa mRiUu vçxkeh rjax 
dh (a) fuEure vko`fÙk, (b) f}rh; fuEure vko`fÙk rFkk (c) rÙ̀kh; fuEure vko`fÙk Kkr djks\ 

 

E-2. fxVkj dh uk;yksu jLlh dk js[kh; nzO;eku ?kuRo 7.20 g/m gS rFkk blesa 
ruko 150 N gSA tM+or~ vk/kkj D = 90.0 cm nwjh ij gSA jLlh fp=k esa fn[kk;s 
vuqlkj vçxkeh rjax ds :i esa dEiu dj jgh gSA x.kuk djksA (a) pky  
(b) rjaxnS/;Z rFkk (c) mu çxkeh rjaxksa dh vko`fÙk ftuds v/;kjksi.k ls ;g 
vçxkeh rjax çkIr gksrh gSA 

D
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E-3. fp=k esa iznf'kZr f?kjfu;ksa ds e/; rkj dh yEckbZ 1.5 eh rFkk bldk nzO;eku 15 xzke gSA nksuksa f?kjfu;ks ds e/; ds 
rkj ds e?; fcUnq fojkekoLFkk esa jgrs gq, rkj pkj ywiksa esa dEiUu dj jgk gS] dEiUu dh vko`fÙk Kkr dhft;sA 

 
    

E-4. ,d jLlh fuEu lehdj.k ds vuqlkj nksyu djrh gS y’ = (0.50 cm) sin 1cm x
3

  
  
  

 cos [(40  s–1)t]. What 

x.kuk djks (a) vk;ke rFkk (b) nksauks rjaxksa (xfr dh fn'kk dks NksM+dj leku rjaxs) dh pky ftuds v/;kjksi.k ls ;g 

nksyu mRiUu gksrk gS ? (c) fuLiUnksa ds chp dh nwjh ? (d) t = 
9

s
8

 rFkk x = 1.5 cm  fLFkfr ij jLlh ds d.k dh 

vuqçLFk pkyA  
 

E-5. ,d jLlh 4 ywiksa esa 400 Hz vko`fÙk ls dfEir gSA  

 (a) bldh ewy vko`fÙk D;k gS \  (b) 7 ywiksa esa dfEir gksus ds fy, bldh vkof̀Ùk Kkr djksA 
    

E-6. 60 cm yEch jLlh dk dEiu fuEu lehdj.k ls O;Dr fd;k tkrk gSA y = 3 cos (x/20) cos (72t) tgk¡ x rFkk  
y lseh0 rFkk t lSd.M esa gSA 

 (i) ?kVd rjaxs fyf[k;s ftuds v/;kjksi.k ls mijksDr rjax çkIr gksrh gSA 

 (ii) jLlh ds vuqfn'k fuLiUn vkSj çLiUn dh fLFkfr;ka crkvksA 

 (iii) x = 5 cm ij fLFkr jLlh ds d.k dk t = 0.25 sec ij osx D;k gSA 
    

E-7. ,d Hkkjh Mksjh dk ,d fljk ,d Hkkjh ,oa xfr djus esa l{ke vk/kkj ls cak/kk x;k 
gS rFkk bldk nwljk fljk fp=kkuqlkj ,d gYds /kkxs ls  CykWd ls cka/kk x;k gSA 
gYdk /kkxk ,d fLFkj f?kjuh ls gksdj xqtj jgk gS ftlls ruko mRiUu gksrk gSA 

U;wure vko`fÙk ftlls Hkkjh Mksjh vuqukfnr gks ldrh gS, 120 gV~Zt gSA ;fn 
xfr'khy vk/kkj nk;ha vksj 20 lseh [khpk tkrk gS] ftlls laf/k f?kjuh ij vk tkrh 
gS] og U;wure vko`fÙk fdruh gksxh] ftlls fd Hkkjh Mksjh vuqukfnr gks lds\ 

 

 

Hkkx - II : dsoy ,d lgh fodYi izdkj (ONLY ONE OPTION CORRECT TYPE) 
 

[k.M (A) : çxkeh rjax dk lehdj.k ¼T;krjax dks 'kkfey djrs gq,½ 
A-1. fp=k esa fn[kk;h x;h rjax ds fy;s leh- gksxk \ ;fn t = 0 ij rjax dk osx 350 ms–1 gS rFkk rjax +x fn'kk esa 

lapfjr gS? 

 

 (A) 0.05 sin (
314

4
x – 27475 t)   (B) 0.05 sin (

379

5
x – 27475 t)    

 (C) 1 sin (
314

4
x – 27475 t)   (D) 0.05 sin (

289

5
x + 27475 t) 

 

A-2. ,d rjax fo{kksHk tks ?kukRed x-fn'kk esa lapfjr gS, dk foLFkkiu fuEu lehdj.k }kjk O;Dr fd;k tkrk gSA t = 0 ij 
y = 1/(1 + x2) vkSj t = 2 lSd.M ij y = 1/[1 + (x – 1)2] tgk¡ x vkSj y ehVj esa gS ;fn rjax fo{kksHk dh vkd`fr 
lapj.k ds nkSjku ugh cnyrh gS rks rjax dk osx gksxk\      [JEE - 1990] 

 (A) 2.5 m/s  (B) 0.25 m/s  (C) 0.5 m/s  (D) 5 m/s 
 

A-3. ,d vuqçLFk rjax fuEu lehdj.k ls nh x;h gS Y = Y0 sin 2 (ft – x/) rks d.k dk vf/kdre osx rjax ds osx dk 
pkj xquk gksxk ;fn          [JEE - 1984] 

 (A)  =  Y0/4    (B)  =  Y0/2  (C)  =  Y0  (D)  = 2 Y0    
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A-4. fdlh jLlh ds vuqfn'k xfr'khy ,d izxkeh rjax dk lehdj.k y = A sin [x + t + 
6


] gSA ;fn  = 0.56 /cm,  

 = 12/sec, A = 7.5 cm rks fdlh d.k dk x = 1 cm vkSj t = 1s ds fy;s fLFkfr ,oa osx gksxkA 

 (A) 4.6 cm, 46.5 cm s–1     (B) 3.75 cm, 77.94 cm s–1  
 (C) 1.76 cm, 7.5 cm s–1    (D) 7.5 cm, 75 cm s–1  
 

A-5. 0.50 ehVj vk;ke] 1ehVj rjaxnS/;Z rFkk 2 Hz vko`fr  dh ,d vuqçLFk rjax _.kkRed x-v{k ds vuqfn'k jLlh ij 
xfr dj jgh gS rks bl rjax dk leh- gS &       [REE - 1989] 

 (A) y(x, t) = 0.5 sin (2x – 4t)   (B) y(x, t) = 0.5 cos (2x + 4t) 

 (C) y(x, t) = 0.5 sin (x – 2t)   (D) y(x, t) = 0.5 cos (2x – 2t)   
 

A-6. >hy ij nks NksVh ukaos 10 ehVj nwjh ij gSA çR;sd ukaos ikuh dh lrg ij rjax xfr ds dkj.k Åij ,oa uhps      
4.0 lSd.M ds vkorZdky ls xfr djrh gSA tc ,d uko mPpre fcUnq ij gksrh gS] rc nwljh ukao fuEure fcUnq ij 
gksrh gSA nksuksa ukaos ges'kk ,d gh rjax pØ (single cycle) ds vUrxZr jgrh gSA rjax dh pky gSA 

 (A) 2.5 m/s  (B)  5.0 m/s  (C) 14 m/s  (D) 40 m/s 
 

A-7. ,d jLlh esa ,d rjax LiUn mRiUu fd;k tkrk gS tks x-v{k 

ds vuqfn'k fLFkr gSA fp=k esa fn[kk;s vuqlkj fcUnq A rFkk B ij 

rjax dh pky rFkk d.k dh pky dk vuqikr Øe'k% RA rFkk 

RB gS rks & 

 (A) RA > RB  (B) RB > RA  

 (C) RA = RB  

 (D) fu"d"kZ ds fy, lwpuk vi;kZIr gSA 

 

 

A-8. ,d jLlh esa rjax LiUn fcuk viuh vkd`fr ifjofrZr fd;s nkW;h 
fn'kk esa xfr dj jgk gS tSlk fp=k esa iznf'kZr gSA nks d.k Øe'k% 
x1 = 1.5 eh- rFkk x2 = 2.5 eh- fLFkfr;ksa ij ekusA fp=k esa iznf'kZr 
{k.k ij mudk vuqizLFk osx fuEu ds vuqfn'k gksxk &  

 
 (A) Øe'k% /kukRed y–v{k rFkk /kukRed y–v{k (B) Øe'k% _.kkRed y–v{k rFkk /kukRed y–v{k 
 (C) Øe'k% /kukRed y–v{k rFkk _.kkRed y–v{k (D) Øe'k% _.kkRed y–v{k rFkk _.kkRed y–v{k 
 

A-9. ,d çs{kd leqnz rV ij [kM+s gksdj çsf{kr djrk gS fd ,d feuV esa 54 rjaxs rV ij igq¡prh gSA ;fn rjax dh 

rjaxnS/;Z 10m gks rks rjax dk osx gksxk       [REE - 1979] 

 (A) 19 m/sec  (B) 29 m/sec  (C) 9 m/sec  (D) 39 m/sec 
 

[k.M (B) : jLlh ij rjax dh pky 

B-1. fp=k esa fn[kkbZ xbZ jfLl;k¡ ,d gh inkFkZ dh rFkk leku {ks=kQy ij gSA f?kjuh;k¡ gYdh gSaA jLlh AB esa vuqizLFk 

rjax dh pky v1 rFkk CD esa pky v2 gS rks v1 / v2 gksxkA 

 

m1 

m2 

m3 

 

 (A) 1   (B) 2   (C) 2    (D) 
1

2
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B-2. rhu CykWd , , o  ftuds nzO;eku Øe'k% 1.6 kg, 1.6 kg o 3.2 kg gS] fp=kkuqlkj tqMs gq;s gSA rkj AB, CD  rFkk 
DE dk jSf[kd nzO;eku ?kuRo Øe'k% 10 xzke@eh-, 8 xzke@eh- rFkk 10 xzke/ehVj gSA AB, CD rFkk DE esa mRiUu 
vuqizLFk rjax Lian dh pky Kkr dhft;sA (g = 10 m/sec2) 

 

 (A) 80 m/s, 20 10 m/s, 40 m/s   (B) 20 10  m/s, 40 m/s, 80 m/s  

 (C) 20 10 m/s lHkh esa     (D) 80 m/s lHkh esa 
 

B-3. jLlh ij pyrh gqbZ rhu Øekxr rjaxksa dk QksVksxzkQ fp=k eas n'kkZ;k x;k gS rFkk fuEu isz{k.k fy;s x;s gSA lgh 

ijh{k.k dks pqfu;s ( = 3 g/cm.) 

 

 (A) rjax dk foLFkkiu vk;ke 0.25 eh-, rjaxnS/;Z 1m, rjax pky 2.5 m/s rFkk rjax mRiu djus okys cy dh vko`fÙk 
0.2/s gS 

 (B) rjax dk foLFkkiu vk;ke 2.0 m, rjaxnS/;Z 2 m, rjax pky 0.4 m/s rFkk rjax mRiUu djus okys cy dh vkòfÙk 0.7/s gS 
 (C) rjax dk foLFkkiu vk;ke 0.25 m, rjaxnS/;Z 2 m, rjax pky 5 m/s rFkk rjax mRiUu djus okys cy dh vkòfÙk 2.5/s gS 
 (D) rjax dk foLFkkiu vk;ke 0.5 m, rjaxnS/;Z 2 m, rjax pky 2.5 m/s rFkk rjax mRiUu djus okys cy dh vkòfÙk 0.2/s gS 
 

B-4. ,d eksVj dkj dh Nr ls ,d gYdh Mksjh dh lgk;rk ls ,d Hkkjh xsan yVdk;h x;h gSA tc dkj fojkekoLFkk esa gS 

rks ,d vuqizLFk Lian Mksjh ij 50 lseh@ls pky ls rFkk tc dkj {ksfrt lM+d ij Rofjr gS rks 52 lseh@ls pky ls 

xeu djrk gSA dkj dk Roj.k Kkr dhft;sA ¼g = 10 eh-@ls-2) 

 (A) 2.7 m/s2  (B) 3.7 m/s2   (C) 2.4 m/s2  (D) 4.1 m/s2  
 

[k.M (C) : jLlh ds vuqfn'k lapfjr 'kfDr 

C-1. ,d jLlh esa fu;r pky ls xfr dj jgh rjax fcUnq x = 0 ls xqtjrh gSA bldk vk;ke A0 ] dks.kh; vko`fÙk 0 rFkk 
ÅtkZ lapj.k dh vkSlr nj P0 gSA tSls&tSls rjax jLlh esa uhps dh vksj xfr djrh gS bldh ÅtkZ esa /khjs&/khjs ºkl 

gksrk gS rFkk fcUnq x =  ij ÅtkZ lapj.k dh vkSlr nj 0P

2
 gks tkrh gS rks fcUnq x = ij dks.kh; vko`fÙk rFkk 

vk;ke Øe'k% gksaxs &        

 (A) 0 rFkk A0/ 2  (B) 0/ 2  rFkk A0    (C) 0 o A0 ls de   (D) 0/ 2  rFkk A0 / 2  
 

C-2. T;k oØh; rjax ftldk vk;ke ym rFkk pky V gS, ,d js[kh; ?kuRo  dh jLlh ij lapfjr gS rjax dh dks.kh; 
vkof̀r  gSA fuEu fu"d"kZ fudkys x;s gSA lgh dFku pqfu;sA  

 (A) vko`fr dks nksxquk djus ij jLlh ds vuqfn'k lapfjr ÅtkZ dh nj nks xquh gks tk;sxhA 

 (B) vk;ke nks xquk djus ij jLlh ds vuqfn'k lapfjr ÅtkZ dh nj vk/kh gks tk;sxhA 

 (C) vk;ke nks xquk djus ij jLlh ds vuqfn'k lapfjr ÅtkZ dh nj nks xquh gks tk;sxhA 

 (D) mtkZ lapj.k dh nj rjax osx ds vuqØekuqikrh gksxhA 
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C-3. T;koØh; rjaxs ftudk vk;ke 5.00 lseh- gS, dks ml jLlh ds vuqfn'k lapfjr fd;k tkrk gS ftldk js[kh; nzO;eku 
?kuRo 4.00 × 10–2 fd-xzk-@eh- gSA vxj L=kksr ls vkSlr 90 okV 'kfDr iznku dh tk ldrh gS rFkk jLlh esa ruko  

100 U;wVu gS rks og mPpre vkof̀Ùk ftl ij L=kksr dk;Z dj lds] gksxh & (2  = 10 ekusa) :  

 (A) 45 gV~Zt  (B) 50 gV~Zt  (C) 30 gV~Zt  (D) 62 gV~Zt 
 

C-4.  T;krjax mRiUu djus okyh jLlh ds fdlh fn;s x;s fcUnq ls lapfjr vkSlr 'kfDr 0.40 gS tc rjax dk vk;ke  
2 mm gSA tc vk;ke c<dj 4 mm gks tkrk gS rc bl fcUnq ls lapfjr vkSlr 'kfDr D;k gksxhA  
(A) 0.40 okWV  (B) 0.80 okWV  (C) 1.2 okWV  (D) 1.6 okWV  

 

[k.M (D) : O;frdj.k]ijkorZu] lapj.k 
D-1. tc nks leku vk;ke ,oa leku vko`fÙk dh rjaxs ftlesa dykUrj ] gks, ?kukRed x fn'kk esa ,d leku pky ls xfr 

djrs gq,] leku fcUnq ij feyrh gS rks & 
 (A) mudk ifj.kkeh vk;ke fdlh ,d rjax ds vk;ke dk nks xquk gksxk ysfdu vko`fÙk leku gksxhA 

 (B) mudk ifj.kkeh vk;ke ,oa vkof̀Ùk fdlh ,d rjax dh nksxquh gksxhA 

 (C) mudk ifj.kkeh vk;ke muds e/; dykUrj ij fuHkZj djsxk tcfd vkof̀r leku gksrh gSA 

 (D) ifj.kkeh vk;ke ,oa vko`fr muds e/; dykUrj ij fuHkZj djsxkA 
 

D-2. rjax eas mtkZ lapj.k dh nj fuHkZj djrh gSA  
 (A) rjax ds vk;ke ds oxZ ,oa vkòfÙk ds oxZ ds lekuqikrh  (B) rjax ds vk;ke ds oxZ ,oa vkòfr ds oxZewy ds lekuqikrh  

 (C) rjax ds vk;ke ds oxZ ,oa vkof̀r ds lekuqikrh   (D) rjax ds vk;ke ,oa rjax vkof̀Ùk ds oxZ ds lekuqikrhA 
 

D-3.  vk;ke Øe'k% A1 o A2 rFkk leku vkòfÙk dh nks rjaxs leku fcUnq dh vksj xeu dj jgh gSA ifj.kkeh rjax dk vk;ke gS&  

 (A) A1 + A2      (B) A1 – A2   

 (C) A1 + A2 rFkk A1 – A2 ds e/;   (D) dqN dgk ugh tk ldrk  
 

D-4. ,d rjax Lian nks VqdM+ksa ls cuh gqbZ Mksjh esa xeu dj jgk gS] ;g laf/k ij vkaf'kd ijkofrZr rFkk vkaf'kd ikjxfer 
gksrh gSA ijkofrZr rjax dh vkÑfr] vkifrr dh rqyuk esa mRØfer (inverted) gks tkrh gSA ;fn vkifrr rjax dh 
pky v gS rFkk ikjxfer rjax dh v,  gS rks -    

 (A) v > v  (B) v = v   (C) v < v   

 (D) v rFkk v ds lEcU/k ds ckjs esa dqN ugha dgk tk ldrkA 
 

D-5. lehdj.k  y1 = ym sin t  vkSj y2 = ym sin (t + ) }kjk O;Dr dh x;h nks rjaxksa }kjk eqDr vkdk'k esa fdlh fn;s fcUnq 
ij izHkko mRiUu fd;k x;k gS tgka ym nksukas rjaxksa ds fy;s leku gS rFkk  dykUrj gSA fuEu ls vlR; dFku pqfu;sA  

 (A) fn;s x;s fcUnq ij vf/kdre rhozrk fdlh ,d rjax dh nksxquh gksxh ;fn  = 0 gksA 

 (B) fn;s x;s fcUnq ij vf/kdre rhozrk fdlh ,d rjax dh pkSxquh gksxh ;fn  = 0 gksA 

 (C) fn;s x;s fcUnq ij vf/kdre vk;ke fdlh ,d rjax ds vk;ke dk nks xquk gksxk tc nksuksa rjaxsa  = 0 feyrh gSA 

 (D) tc rhozrk 'kwU; gksxh rks dqy vk;ke 'kwU; gksxk rFkk bl fcUnq ij  =  gksxkA 
 

D-6. iznf'kZr fp=k ,d ek/;e es xfr dj jgh rjax dks çnf'kZr djrk gSA 
d.kksa dk dkSulk ;qXe leku dyk esa gS &   

 (A) A rFkk D  (B) B rFkk F  

 (C) C rFkk E  (D) B rFkk G 
 

 

D-7. rhu rjaxs ftudh vko`fr leku gS rFkk vk;ke 10 m, 4 m ,oa 7 m gSa, fdlh fn;s fcUnq ij Øekxr dykUrj /2 

ls igqprh gSaA ifj.kkeh rjax dk m  esa vk;ke gksxkA 

 (A) 7   (B) 6   (C) 5    (D) 4     
 

[k.M (E) : vçxkeh rjaxs vkSj vuqukn 

E-1. lehdj.k y = a cos(kx  t) }kjk n'kkZ;h tkus okyh rjax ij ,d nwljh rjax dk v/;kjksi.k djds ,d vçxkeh 
rjax bl çdkj cukbZ tkrh gS fd fcUnq  x = 0 ij fuLian gSA bl nwljh rjax dk lehdj.k gS : [JEE - 1988] 

 (A)  a sin (kx + t)  (B) a cos(kx + t)  (C)  a cos(kx  t)  (D)  a sin(kx  t) 
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E-2. ,d rfur lksuksehVj dk rkj 350 Hz vko`fÙk ij vuqukfnr gS vkSj vxyh mPp vko`fr 420 Hz gSA bl rkj dh ewy 
vkof̀Ùk gS 

 (A) 350 Hz  (B) 5 Hz  (C) 70 Hz  (D) 170 Hz 
 

E-3. vçxkeh rjax rFkk izxkeh rjax ds lehdj.k Øe'k% y1 =a sinkx cos t rFkk y2 =a sin (t – kx) gSA fcUnq x1 = 
3k


 

rFkk x2 = 
3

2k


 ds chp dykUrj 1 izFke rjax ds fy, vkSj 2 f}rh; rjax ds fy, gS rks 1

2




 dk eku gksxk : 

(A) 1   (B) 5/6   (C) 3/4   (D) 6/7 
 

E-4. leku yEckbZ ds nks rus gq, rkj  A o B dks Lora=k :i ls vyx&vyx dafir djk;k tkrk gSA ;fn rkj A dh 
f=kT;k] ?kuRo o ruko rkj B  ls nqxquk gS rks A dh B ds lkis{k dEiu dh ewy vkof̀r gksxhA [REE - 1990] 

 (A) 1 : 1   (B) 1 : 2   (C) 1 : 4  (D) 1 : 8   
 

E-5. 4.0 xzke nzO;eku rFkk 80 lseh yEckbZ okyk LVhy dk ,d rkj nksuksa fljksa ij dlk gqvk gSA rkj esa  50 U;wVu ruko 
gSA ewy dh prqFkZ lUukfn dh rjaxnS/;Z Kkr dhft;sA   

 (A) 80 cm  (B) 60 cm  (C) 40 cm  (D) 20 cm 
 

E-6. leku /kkrq ds o leku yEckbZ ds nks rkj] ftuds v)ZO;kl Øe'k% r o 2r gS] fljs ls fljk feykdj] osYM djds tksM+ 
fn;s tkrs gSA bl ;qXe dks Lojekih ds rkj ds :i esa ç;ksx fd;k tkrk gS vkSj bl ij T ruko yxk;k tkrk gSA rkjksa 
dk oSfYMax fcUnq] lsrqvksa ds Bhd chp esa gSA vçxkeh dEiu djrs le; ;fn oSfYMax fcUnq fuLiUn cuk jgk gks] rks 
nksuksa rkjksa ess cus ywiks dh la[;k dk vuqikr gksxk \      [JEE - 1985] 

 (A) 1 : 2   (B) 2 : 3   (C) 3 : 4  (D) 4 : 5  
 

E-7. vçxkeh rjax y = a sin t cos kx, esa çxkeh rjax ds ?kVd dk vk;ke gksxk & 

 (A) 
a

2
   (B) a   (C) 2a   (D) buesa ls dksbZ ugha  

Hkkx - III : dkWye dks lqesfyr dhft, (MATCH THE COLUMN) 
 

1. pkj T;koØh; rjaxksa ds fy, tks /kukRed x ds vuqfn'k ,d Mksjh ij xfreku gS, foLFkkiu nwjh oØ (y-x oØ) t = 0 

ij fn[kk;s x;s gSaA T;k rjaxksa ds fy, le; t vkSj nwjh x ds Qyu ds :i esa y dk O;atd nka;sa LrEHk esa fn;s x;s gSaA 
lehdj.k esa lHkh inksa dk lkekU; vFkZ gSA y-x oØ dks laxr lehdj.kksa ds lkFk lqesfyr djksA 

  LrEHk-I          LrEHk-II  
 

 (A) 

y

O
x  (p) y = A cos (t – kx) 

 (B) 

y

O
x  (q) y = – A cos (kx – t) 

 (C)  

y

O
x   (r) y = A sin (t – kx) 

 (D) 

y

O
x   (s) y = A sin (kx – t)  

       (t) y = A cos (kx – t)  
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2. Mksjh esa rjax ds izdj.k ds fy, LrEHk- esa fn;s x;s dFkuksa dks LrEHk-ls lqesfyr dfj;sA 

  LrEHk-I           LrEHk-II  
 (A) ,d ruh gqbZ jLlh nksuksa fljks ij tM+or gS rFkk (p) fo"ke lauknh esa e/; ij (at the middle)  

  blesa ,d vizxkeh rjax cuh gqbZ gSA    izLiUn cusxkA 

 (B)  ,d ruh gqbZ jLlh ,d fljs ls tM+or gS o   (q) le lauknh esa e/; ij fuLiUn curk gSA 

  nwljs fljs ij eqDr gSA   

 (C) ,d ruh gqbZ jLlh nksuks fljks ij tMor gS   (r)  dEiu dh vkòfr bldh eqy vkòfr ls 300% 
 vkSj pkj ywiks esa dEiu dj jgh gS     vf/kd gksxh  

 (D) ,d ruh gqbZ jLlh ,d fljs ij tMor gS vkSj nwljs  (s) fdUgh nks d.kksa ds SHM¼ljy vkorZ xfr½ 
  fljs ij eqDr gS rFkk ;g nwljs vf/kLojd esa  dEiu  esa dykUrj  ;k 'kwU; gksxkA  
   dj jgh gS    
        (t) dEiu dh vko`fr] ewy vko`fr ls 400%   

        vf/kd gksxhA 

 
 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 

Hkkx - I : dsoy ,d lgh fodYi izdkj (ONLY ONE OPTION CORRECT TYPE) 
 

1. nks ys[kkfp=kksa  rFkk esa leku izxkeh rjaxs iznf'kZr dh xbZ gSaA fdlh fn;s x, le; ij xzkQ  esa foLFkkiu 'y' tks 

fd nqjh 'x' ds lkFk ifjofrZr gS] fn[kk;k x;k gSA ys[kkfp=k esa rjax ij fLFkr fdlh fcUnq ds fy, y dk le; t ds 

lkFk ifjorZu fn[kk;k x;k gSA ekiu AB rFkk CD dk vuqikr tks fd oØ ij fpfUgr gS] iznf'kZr djrk gS  

 
 (A) rjax la[;k k     (B) rjax pky V 

 (C) vko`fÙk       (D) dks.kh; vko`fÙk   
 

2. ,d jLlh tks fd x–v{k ds vuqfn'k fdlh fuf'pr ruko ds vUrxZr f[kaph gqbZ gS] esa vyx&vyx :i ls rhu rjaxsa 

Hksth tkrh gSa ftUgs xzkQ esa n'kkZ;k x;k gSA vxj 1,2 rFkk 3 Øe'k% mudh dks.kh; vko`fÙk gSa rks& 

 
 (A) 1 = 3 > 2  (B) 1 > 2 > 3  (C) 2 > 1 = 3  (D) 1 = 2 = 3 

 

3. 0.200 fdxzk-@eh- jSf[kd nzO;eku ?kuRo dh jLlh ij ,d vuqizLFk vkorhZ rjax fuEu lehdj.k }kjk O;Dr dh tkrh gS  

y = 0.05 sin(420t – 21.0 x) tgk¡ x rFkk y eh- esa rFkk t lsd.M esa gSA jLlh esa ruko 'T' cjkcj gS & 

 (A) 32 N  (B) 42 N  (C) 66 N  (D) 80 N 
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4. ,d Hkkjh rFkk ,d leku L yEckbZ dh Mksjh ds ,d fljs dks Nr ls ck¡/kk tkrk gSA ,d d.k dks Nr ls ml {k.k 

NksM+k tkrk gS tc Mksjh ds fuEure fljs dks >Vdk fn;k tkrk gSA d.k LiUn ls dgk¡ feysxkA 

 (A) fuEure fcUnq ls 
2L

3
 nwjh ijA    (B) fuEure fcUnq ls 

L

3
 nwjh ijA  

 (C) fuEure fcUnq ls 
3L

4
 nwjh ijA   (D) buesa ls dksbZ ugha   

 

5. ,d oLrq ftldk fof'k"V xq:Ro  gS ] dks irys LVhy ds rkj ls yVdkrs gSA rkj esa vuqçLFk vizxkeh rjaxks dh ewy 

vkof̀r 300 Hz gSA vc oLrq dk vk/kk vk;ru ikuh esa Mqcksrs gSA u;h ewy vko`fr Hz esa gaSaaa  [JEE - 1995] 

 (A) 300

1/ 2
2 1

2

  
  

 (B) 300 

1/ 2
2

2 1

 
   

  (C) 300
2

2 1

 
   

 (D) 300
2 1

2

  
  

 

 

6. (a) L yEckbZ dh jLlh dk ,d o`Ùkh; ywi ,dleku dks.kh; osx  ls {kSfrt fpdus IysVQkWeZ ij dsUnz  ls xqtjrh 

v{k ds ifjr% ?kwe jgh gSA ,d gYds f=kT;h; foLFkkiu ls mRiUu LiUn dk osx ¼jLlh ds lkis{k½ gksxk\  

 

  (A) L       (B)
L

2




   (C) 
L


   (D)  

2

L

4




 

 (b) mijksDr iz'u esa ;fn LiUn dh xfr o ywi ds ?kw.kZu dh fn'kk leku gS rks tehu ds lkis{k LiUn dk osx  gksxk& 

  (A) L           (B) 
L

2




  (C)
L


   (D)  

2

L

4




 

(c) mijksDr iz'u esa ;fn nksuksa foifjr fn'kk esa gks rks tehu ds lkis{k LiUn dk osx gksxk& 

 (A) L   (B) 
L

2




  (C) 
L


  (D) 0  

 

7. x rFkk t ds ifjfer /kukRed ekuksa ds fy, fuEu esa ls dkSulk izxkeh rjax lehdj.k dks iznf'kZr djrk gS& 

 (A) y = x2 – t2     (B) y = cosx2 sint 

 (C) y = log (x2 – t2) – log(x – t)   (D) y = e2x sint 
 

8. ,d 75 lseh- dh jLlh nksuksa fljksa ij ca/kh gqbZ gS rFkk 384 Hz o 288 Hz dh vuqukn vkof̀Ùk bl izdkj mRiUu 

djrh gSa fd bu nksuksa vko`fÙk;ksa ds e/; vU; dksbZ vuquknh vko`fÙk ugha gS rks jLlh esa rjax esa rjax dh pky gksxhA 

 (A) 144 eh-@lS-  (B) 216 eh-@lS-  (C) 108 eh-@lS-  (D) 72 eh-@lS- 
 

9. nks rjax Lian ,d jLlh ij foifjr fn'kkvksa esa xfreku gS rFkk ,d nwljs dh rjQ vk jgh gSA ,d Lian dk vkdkj 

nwljs ds lkis{k leku gSA      

 (A) Lian ,d nwljs ls Vdjk;saxs rFkk bl VDdj ds ckn [kRe gks tk;saxsA   

 (B) Lian ,d nwljs ls ijkofrZr gksaxs vFkkZr~ nk;ha rjQ tkus okyk Lian vUr esa ck;ha rjQ tk;sxk rFkk blh izdkj 

ck;ha rjQ okyk nk;ha rjQA  

 (C) Lian ,d nwljs ls xqtj tk;saxs ysfdu mudh vkÑfr cnysxhA  

 (D) Lian ,d nwljs ls xqtj tk;saxs ysfdu mudh vkÑfr ugha cnysxhA 
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10. le; t = 0 lsd.M ij fp=k ij ,d vk;rkdkj rFkk f=kHkqtkdkj rjaxs (pulse) ,d le:i rkj ij ,d nwljs dh vksj 
vk jgh gSA rjax dh pky 0.5 cm/s gSA t = 2 lsd.M ij ifj.kkeh rjax gksxhA 

 
 

 (A)   (B)  

 

 (C)   (D)  

 

11. tc ,d rjax LiUn (pulse) jLlh ds vuqfn'k xeu dj jgh gS rFkk ;g n`<+ nhokj ls ijkofrZr gks jgh gSA jLlh 

nhokj ls fp=kkuqlkj ca/kh gSA bl fLFkfr ds fy, nks dFku fn, x, gSA  

v

 
 1) ijkofrZr LiUn dk foU;kl vkifrr LiUn ds leku gksrk gS rFkk mldk dyk esa ifjorZu  jsfM;u gksrk gSA 

 (2) ijkorZu ds nkSjku nhokj jLlh ij Åij dh fn'kk esa cy yxkrh gSA 
 bu fn;s x;s dFkuksa esa lR; gSA  

 (A) dsoy (1) lR; gS (B) dsoy (2) lR; gS (C) nksuksa lR; gS  (D) nksuks xyr gS 
 

12. ,d rjax gYdh Mksjh ij lapfjr gksrh gSA rjax dh lehd.k Y = A sin (kx – t + 30°) gSA Mksjh ds ,d fljs  

(x = 0 ij) ij tqM+h ,d Hkkjh Mksjh ls ;g rajx ijkofrZr gksrh gSA ;fn vkifrr ÅtkZ dk 64% ijkofrZr gks tkrk gS 

rks ijkofrZr rjax dh lehdj.k gS&      

 (A)Y = 0.8 A sin (kx – t + 30° + 180°)   (B)Y = 0.8 A sin (kx + t + 30° + 180°) 

 (C)Y = 0.8 A sin (kx + t – 30°)   (D)Y = 0.8 A sin (kx + t + 30°)  
 

13. nksuks fljks ij tqM+h fLFkj jLlh esa fdlh vizxkeh rjax dk rjax Qyu y(x,t) = 0.5 sin (0.025x) cos 500  t gS tgk¡ 

x rFkk y lsUVhehVj esa rFkk t lSd.M esa gSA jLlh dh laHkkfor U;wure ;k y?kqÙke yEckbZ gksxh& 

 (A) 126 lseh-  (B) 160 lseh-  (C) 40 lseh-  (D) 80 lseh- 
 

14. vizxkeh rjax dh lehdj.k dks y = 2A sint coskx }kjk iznf'kZr djrs gSaA lehdj.k esa jkf'k /k iznf'kZr djrk gS& 

 (A) jLlh ds d.kksa dh vuqizLFk pky dks 

 (B) rjax ?kVd dh pky dks 
 (C) vizxkeh rjax dh pky dks 
 (D) ,d jkf'k tks fd jLlh ds xq.kksa ;k mldh izd`fr ls LorU=k gSA 
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15. ,d lksuksehVj rkj dks lsrqvks dh enn ls cgqr lkjs Hkkxksa esa foHkkftr fd;k tkrk gSA ;fn bu Hkkxksa dh ewy 
izkÑfrd vkof̀Ùk;k¡ Øe'k% n1, n2, n3.... gSa rks iwjs lksuksehVj rkj dh ewy vko`fr D;k gksxh ¼;fn rkj dks foHkkftr ugha 
fd;k tkrk gS½&       

 (A) n = n1 + n2 + n3 + ... (B) n = 1 2 3n n n ....    (C) 
1 2 3

1 1 1 1
......

n n n n
    (D) buesa ls dksbZ ugha 

 

16. nksuksa fljksa ij ca/kh yEckbZ L dh jLlh izFke vf/kLojd esa dEiUu dj jgh gSA ,d fljs ls fLFkfr;ksa 
1
 = 0.2 L rFkk  


2
 = 0.45 L ij jLlh ds vYi rFkk leku yEckbZ ds nks Hkkx ysaA ;fn mudh egÙke xfrt Åtk,sa Øe'k% K

1
 rFkk K

2
 ysa 

rks-  

 (A) K1 = K2   (B) K1 > K2   (C) K1 < K2   

 (D) laca/k LFkkfir djuk laHko ugha gSA 
 

17. Lojekih ds rkj ls ,d iRFkj gok esa yVdk;k x;k gSA Lojekih ds lsrq 40 cm nwjh ij gS tc rkj 256 Hz vko`fr 
ds Lofj=k ds lkFk Lojesy esa gSA tc iRFkj dks ikuh esa iwjh rjg Mqcks;k tkrk gS rks iqu% leku Lofj=k ls Lojesy 
¼leku fo/kk esa½ djkus ds fy, lsrqvksa ds chp dh nwjh 22 cm gksrh gSA iRFkj ds inkFkZ dk fof'k"V xq:Ro gksxkA 

 (A) 
2

2 2

(40)

(40) (22)
 (B) 

2

2 2

(40)

(40) (22)
 (C) 256×

22

40
  (D) 256 ×  

40

22
 

 

18. 9 gm/cm3  ?kuRo dk ,d rkj 1.00 m nwj fLFkr nks n`<+ vk/kkjksa ij rfur gS tks 0.05 cm dk foLrkj nsrs gS rks rkj 
esa vuqçLFk dEiUu dh U;wure vkof̀Ùk D;k gksxh (ekuk Y = 9 × 1010 N/m2)    [JEE - 1975] 

 (A) 35 Hz  (B) 45 Hz   (C) 75 Hz  (D) 90 Hz 
 

19. ,d 20 lseh- yEch jcj dh jLlh] tks nksuks fljksa ls tM+or gS] gqd ds fu;e dk ikyu djrh gSA izkjEHk esa tc 
bldks [khapdj bldh dqy yEckbZ dks 24 lseh- dj fn;k tkrk gS rks vuqukn dh U;wure vkof̀Ùk 0 gSA vxj bls 
iqu% [khapdj bldh yEckbZ 26 lseh- dj nh tk, rks vc vuqukn dh U;wure vkof̀Ùk gksxh &  

 (A) 0 ds leku     (B) 0 ls vf/kd 

 (C) 0 ls de     (D) buesa ls dksbZ ugha 
 

20. leku inkFkZ ds cus gq, nks rkj ,d iryk rFkk nwljk eksVk dks tksM+dj ,d la;qDr rkj cuk;k tkrk gSA la;qDr rkj 
esa dqN ruko mRiUu fd;k tkrk gSA rkj ds vuqfn'k lapfjr ,d rjax lfU/k fcUnq ls xqtjrh gSA og xq.k tks lfU/k 
fcUnq ij ifjofrZr gksxk] gksxk  

 (A) dsoy vko`fÙk      (B) dsoy lapj.k dh pky    

(C) dsoy rjaxnS/;Z    (D) lapj.k dh pky rFkk rjaxnS/;Z  
 

21. csyukdkj oLrq ls Hkkfjr ,d Mksjh esa vizxkeh rjax mRiUu dh tkrh gSA ;fn csyu ikuh es Mqcks;k tkrk gS] rc ywiksa 
dh yEckbZ 2.2 xq.kd ls ifjofrZr gksrh gSA csyu ds inkFkZ dk fof'k"B xq:Ro gksxkA  [Olympiad 2014, Stage–I] 

 (A) 1.11 (B) 2.15 (C) 2.50 (D) 1.26 
 
 

Hkkx - II : ,dy ,oa f}&iw.kk±d eku izdkj ¼SINGLE AND DOUBLE VALUE INTEGER TYPE½ 
 

1. ,d vuqizLFk T;koØh; rjax ftldh rjaxnS/;Z 20 lseh- gS, /kukRed x fn'kk esa xfr dj jgh gSA x = 0 ij fLFkr d.k 

dk vuqizLFk osx le; ds Qyu ds :i esa iznf'kZr gSA xfr dk vk;ke 
x


 (cm esa)  gS rks x dk eku Kkr djks& 
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2. fp=k esa n'kkZ;h jLlh dk çfr ,dkad yEckbZ dk nzO;eku 1.0 g/cm gS ftlesa ,d rjax LiUn xfr dj jgk gSA rjax 

LiUn }kjk jLlh ij 60 cm nwjh r; djus esa fy;k x;k le; ¼feyh lSd.M esa½ D;k gksxkA g = 10 m/s2  yhft,A 

 
 

3. 9.8 × 103 kg çfr ehVj nzO;eku okyk rkj, 30° ds dks.k ij >qds ?k"kZ.k jfgr urry ds Åijh fljs ij fLFkj ?k"kZ.k 
jfgr f?kjuh ls xqtjrk gSA rkj ds nksuksa fljksa ij M1 o M2 nzO;eku c¡/ks gSA nzO;eku M1 ry ij fojke ij gS rFkk 
M2 eqDr :i ls Å/okZ/kj yVd jgk gSA iwjk fudk; larqyu esa gSA vc ,d vuqçLFk rjax 100 m/sec ds osx ls rkj 
ds vuqfn'k xfreku gksrh gSA M1 o M2 dk vuqikr Kkr djksA     [REE - 1993, 4] 

 

4. ,d leku jLlh ftldh yEckbZ  vkSj nzO;eku M gS, dks fdlh n`<+ vk/kkj ls yVdk;k x;k gS rFkk jLlh ds vfUre 
fljs ij ,d m (m = M) nzO;eku dk fi.M yVdk;k tkrk gSA jLlh ds vafre fljs ij ,d vuqizLFk LiUn ftldk 

rjaxnS/;Z  gS, mRiUu fd;k tkrk gSA tc LiUn jLlh ds mijh fljs ij igqprk gS rks LiUn dk rjaxnS/;Z a gS rks a2 
dk eku Kkr djksA 

m

M

 
 

5. ,d vleku jLlh  (nzO;eku M, yEckbZ L) dk js[kh; nzO;eku ?kuRo ifjorZu'khy gS rFkk = kx, ls O;Dr fd;k 
tkrk gS tgk¡ x jLlh ds ,d fljs ls nwjh gS rFkk k ,d fLFkjkad gSA 

 ;fn mRiUu Lian dks rkj ds ,d fljs ls nwljs fljs rd tkus esa yxk le; t = (pML /9F) }kjk fn;k tkrk gSA 

tgk¡ F (fu;r) jLlh esa ruko gS rks p dk eku Kkr djksA 
 

6. ,d O;fDr vius gkFkksa dks Åij uhps xfr djkdj jLlh esa ,d lefer Lian mRiUu djrk gSA t = 0 ij mlds gkFkksa 

esa fcUnq uhps dh vksj xfr djrk gSA jLlh ij Lian 3 m/s dh pky ls xfr djrk gS rFkk mldk gkFk izR;sd lsd.M 

esa ek/; fLFkfr ls 6 ckj  xqtjrk gS rc jLlh ij 3m nwjh ij fLFkr fcUnq t le; ij bldh Åijh lhekUr fLFkfr ij 

igqprk gSA ;fn t = n/12 rks  n dk eku Kkr djksaA   
 

7. 40 cm yEch rFkk 1.2 kg nzO;eku okyh ,d le:i NM+ fp=kkuqlkj nks ,d leku rkjksa 
ds lgkjs yVdkbZ xbZ gSA NM+ ij ,d 4.8 kg nzO;eku ckW;s fljs ls  dgk¡ ij ¼lseh es½ 
j[kk tk;s fd ,d gh Lofj=k f}Hkqt ck;sa rkj dks ewy fo/kk esa rFkk nka;s rkj dks çFke 
vf/kLojd esa dfEir dj ldsA g = 10 m/s2 yhft,A  

 

8. ,d ‘’ yEckbZ dh jLlh nksuksa fljksa ls ca/kh gqbZ gSA ;g blds rhljs vf/kLojd esa vf/kdre vk;ke 'a’ ds lkFk dEiUu 

dj jgh gSA blds ,d fljs ls 
3

 nwjh ij vk;ke 
a

p
2

 gS rks p dk eku Kkr dhft,A  

9.  ,d 120 cm yEcs rkj esa vçxkeh rjax mRiUu gksrh gS tks nksuksa rjQ ls ca/kk gS rFkk  15 lseh- nwjh ij fLFkr Øekxr 
fcUnqvksa dk foLFkkiu vk;ke 3.5 mm ¼tks fd vf/kdre ugh½ gSA vf/kdre foLFkkiu vk;ke 3.5 x1/2 mm esa gks] rks  
x dk eku Kkr dhft,AA lEcfU/kr vf/kLojd dk eku Kkr djksA   

 

10. ,d ' m ' nzO;eku o , yEckbZ dh jLlh tks nksuksa fljks ls ca/kh gS, bldh ewy fo/kk esa dfEir gSA vf/kdre vk;ke a gS 

rFkk jLlh esa ruko ' T ' gSA ;fn jLlh dh dEiu ÅtkZ 
2 2a T

L




 gS rks  dk eku Kkr djksA [JEE(Mains) 2003; 4/60] 
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11. 5 A vk;ke dh lapfjr rjax fdlh lhek ls 3 A vk;ke ds lkFk vkaf'kd :i esa ijkofrZr gksrh gSA fHkUu vk;keksa vkSj 
foijhr fn'kk esa pyus okyh rjaxksa ds v/;kjksi.k ls ,d rjax mRiUu gksrh gSA çLiUn vkSj fuLiUn ij vk;ke dk 
vuqikr Kkr djksA   

 

12. fp=kkuqlkj 20 g nzO;eku rFkk 50 cm yEch jLlh ls 1.6 kg nzO;eku tksM+k x;k gSA nhokj vkSj f?kjuh ds e/; fLFkr 
jLlh esa mRiUu izFke vf/kLojd vkof̀Ùk Kkr djksA g = 10 m/s2 yhft,A 

 
 

13. ,d 1 eh- yEch Mksjh dk nzO;eku 40 xzke gS] ;g ,d fljs ij dlh gqbZ gS rFkk nwljs fljs ij ,d gYdh Mksjh ls ca/kh 
gqbZ gSA Mksjh esa 400 U;wVu dk ruko gS rks nwljs vf/kLojd dh rjaxnS/;Z (cm esa) Kkr djksaA 

 

14. vçxkeh rjax ds ç;ksx esa] 90 cm yEch jLlh dks fo|qr pfyr Lofj=k dh ,d Hkqtk (prong) ls tksM+k x;k gSA Lofj=k 
jLlh dh yEckbZ ds yEcor~ fn'kk esa 60 Hz ls nksyu dj jgk gSA jLlh dk nzO;eku 0.044 kg gSA jLlh esa mRiUu 
ruko U;wVu esa (nwljs fljs ij Hkkj c¡/ks gS) D;k gksxk ;fn ;g pkj ywiks esa dfEir gS? 

 

15. ,d Mksjh dh rhu Øekxr vuquknh vkof̀Ùk;k¡ 90, 150 ,oa 210 Hz gSA ;fn Mksjh dh yEckbZ 80 cm gS rks] bl Mksjh esa 
vuqçLFk rjax dh pky (m/s esa) fdruh gS\ 

 

16. ,d LVhy dk rkj] ftldh yEckbZ 1 ehVj] nzO;eku 0.1 kg rFkk leku vuqçLFk dkV dk {ks=kQy 10–6 m2 gS] nksauks 
fljksa ij fcuk fdlh izfrcy ds dlk gqvk gSA rkj dk rki 20ºC de dj fn;k tkrk gSA ;fn rkj dks e/; esa 
[khapdj blesa vuqçLFk rjax mRiUu dh tkrh gS] rks blds dEiUu dh ewy vkof̀Ùk  (frequency in fundamental mode) 

Kkr djksA LVhy dk ;ax xq.kkad = 2 × 1011 N/m2, LVhy dk js[kh; çlkj xq.kkad = 1.21 × 10–5/ºC.         [JEE - 1984] 
 

17. dqN js[kh; nzO;eku ?kuRo okys rkj dks nks n`<+ vk/kkjksa ds e/; rfur fd;k tkrk gSA ;g çsf{kr gS fd rkj  
420 pDdj@lSd.M dh vko`fÙk ij vuqukfnr gSA blh rkj ds fy, vxyh mPp vuquknh vko`fÙk 490 pDdj@lSd.M gS 
rks jLlh dk izkjfEHkd dEiu fo/kk Kkr djks&          [JEE - 1971] 

 

18. fp=k esa çnf'kZr Mksjh] f?kjuh ls gksdj yVdk, x;s xqVds }kjk [khaph gqbZ gSA Mksjh 
bldh nloha lauknh esa dEiUu djrs gq, ,d fof'k"V Lofj=k f}Hkqt ds lkFk 
vuqukfnr gSA tc xqVds ds uhps ikuh ls Hkjk gqvk ,d ik=k yk;k tkrk gS] ftlls 
xqVdk ikuh esa iwjk Mwc tkrk gS] rks Mksjh blds X;kjgoha lauknh esa dEiu djrh 
gSA ;fn xqVds ds inkFkZ dk ?kuRo d gm/cm3 gS rks d dk egRre iw.kkZd Kkr 
dhft,A (f?kjuh ij fuLian curs gS) 

 

 

19. fp=k esa n'kkZ;k x;k gS fd ,Y;wfefu;e dk ,d 60 cm yEck rkj LVhy ds 80 cm yEcs rkj ls tksM+k x;k gS rFkk nks 
fLFkj vk/kkjksa ds e/; rkuk x;k gSA mRiUu fd;k x;k ruko 40 N gSA LVhy ds rkj dh vuqçLFk dkV dk {ks=kQy  

1.0 mm2 gS rFkk ,Y;wfefu;e ds rkj dk 3.0 mm2 gSA Lofj=k dh U;wure vko`fÙk 10P (Hz esa) gksus ij og bl 
fudk; esa laf/k ij fuLian j[krs gq, vçxkeh rjaxs mRiUu djrk gS rks P dk eku Kkr dhft, \ ,Y;wfefu;e dk 
?kuRo 2.6 g/cm3 rFkk LVhy dk 7.8 g/cm3 gSA  

 80 cm 
Steel 

60 cm 
Aluminium 

 
 

20. ,d /kkfRod rkj ftl ij ruko T gS rFkk rki 30º C gS, 1 kHz ewy vko`fr ls dEiu dj jgk gSA ;fn mlh rkj esa 
ruko leku j[kk tk, rFkk rki 10ºC dj fn;k tk, rks rkj 1.001 kHz dh ewy vko`fÙk ls dEiu djrk gSA ;fn 
rkj dk js[kh; çlkj xq.kkad 10–K  °C gS rks 2K dk eku Kkr djks& 
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Hkkx - III : ,d ;k ,d ls vf/kd lgh fodYi izdkj iz'u 
 

1. lery rajx dh lehdj.k dks y = f(x – v t) ds :i esa çnf'kZr fd;k x;k gS tks /kukRed x-fn'kk esa fu;r osx v ls 

fcuk viuk :i cnys lapfjr gksrh gS rks :   

 (A) 
y y

v 
t x

       
 (B) 

2

2

y y
v

t x

  
     

 (C) 
2 2

2

2 2

y y
v  

t x

  
     

 (D) 
2 2

2

2 2

y y
v  

t x

  
    

 

 

2. ,d rjax lehdj.k tks Y v{k dh fn'kk esa foLFkkiu nsrh gS y = 10–4 sin (60t + 2x) ls iznf'kZr gS tgk¡ x,y ehVj esa 

rFkk t le; lSd.M es gSA ;g fuEu rjax dks çnf'kZr djrh gSA     [JEE - 1982] 

 (A) _.kkRed  x–v{k dh fn'kk esa 30 m/s ds osx ls xfr djrh gqbZ izxkeh rjax 

  (B)  ehVj dh rjaxnS/;Z okyh   

 (C) 30/ Hz dh vko`fr okyh  

 (D) _.kkRed x–v{k ds vuqfn'k xfr djrh gqbZ 10–4 ehVj vk;ke okyh   
 

3. fdlh ek/;e es /kukRed x-fn'kk esa lapfjr rjax ds dkj.k d.k dk foLFkkiu y = A sin(t – x) gS tgk¡ t = le;, 

rFkk  rFkk  vpj gS rks :  

 (A) rjax dh vko`fÙk     (B) rjax dh vko`fÙk /2   

 (C) rjaxnS/;Z 2/    (D) rjax dk osx /  
 

4. xfn'kk es ,d ruh gqbZ Mksjh es d.k dk foLFkkiu y }kjk çnf'kZr gSA y ds fy, fn;s x, fuEu O;atdks esa ls tks rjax 

xfr çnf'kZr djrs gS, gksxs :           [JEE - 1987, 2] 

 (A)  cos (kx) sin(t)   (B)  k2x2  2t2   (C) cos2 (kx + t)  (D) cos (k2x2  2t2) 
 

5. rjax esa d.k dk foLFkkiu  y = 0.2 × 10–5 cos (500 t – 0.025 x), gS ;gka nwjh ehVj esa rFkk le; lSd.M gS] rks &
           [REE - 1994] 

 (A) rjax osx 2 × 104 ms–1 gSA   (B) d.k dk osx 2 × 104 ms–1 gSA 

 (C) çkjfEHkd dykUrj 
2


 gSA   (D) rjax dh rjaxnS/;Z (80) m gSA 

 

6. a vk;ke]  rjaxnS/;Z rFkk f vko`fÙk dh ,d vuqçLFk T;kofØ; rjax rfur jLlh esa lapfjr gSA jLlh ij fLFkr fdlh 
fcUnq ij vf/kdre pky v /10 gS, tgk¡ v rjax lapj.k dh pky gSA ;fn a = 10–3 m rFkk v = 10 m/s, gS rks  rFkk  
f dk eku gksxk& 

 (A)  = 2  × 10–2 m (B)  = 10–3 m  (C) f = 103 / (2) Hz (D) f = 104 Hz 
 

7. ;fn jLlh ds ruko dks 21% c<k;k tk;s rks jLlh dh ewy vkof̀Ùk esa ifjorZu 15 Hz gksrk gS rks fuEu esa dkSuls 
dFku lgh gksaxs &      

 (A) eq[; ewy vko`fÙk yxHkx 150 Hz gksxhA 

 (B) rjax lapj.k ds osx esa ifjorZu yxHkx 4.5% gksxkA 

 (C) rjax lapj.k ds osx esa ifjorZu yxHkx 10% gksxkA  

 (D) ewy rjaxnS/;Z esa yxHkx ifjorZu 10% gksxkA 
 

8. nks leku vko`fÙk f rFkk pky v dh rjaxs ,d nwljs ls foijhr fn'kk esa ,d gh iFk ij xfr dj jgh gSA bu rjaxks dk 
vk;ke Øe'k% A rFkk 3A gS rc :  

 (A) ifj.kkeh rjax dk vk;ke vf/kdre vk;ke 4A rFkk U;wure vk;ke 'kwU; ds chp cnyrk gSA 

 (B) mfPp"B vk;ke rFkk fudVre fufEu"B vk;ke ds chp dh nwjh 
2f


 gSA 

 (C) iFk ds fdlh fcUnq ij vkSlr foLFkkiu 'kwU; gksrk gSA  fdlh Hkh fcUnw ij ek/;e ds d.k dk vkSlr foLFkkiu 
'kwU; gksrk gSA‘  

 (D) mfPp"B vk;ke vFkok fufEu"B vk;ke dh fLFkfr le; ds lkFk ugha cnyrh gSA 
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9. tc fdlh {ks=k ls ,d T;koØh; rjax xqtjrh gS] nks d.kks A o B ds e/; dykUrj  gS rks & 

 (A) A  rFkk B leku vko`fr ls nksyu djrs gSA  

 (B) A rFkk B foijhr fn'kk esa xfr djsxsaA 

 (C) A o B ds e/; nwjh v/kZ rjaxnS/;Z ds fo"ke xq.kt ds cjkcj gksrh gSA  

 (D) A rFkk B ij foLFkkiu dk ifjek.k ,d leku gksxkA 
 

10. fdlh vizxkeh rjax esa&         

 (A) ek/;e ds leLr d.k ;k rks leku dyk esa ;k foijhr dyk esa dEiUu  djrs gSA 

 (B) leLr izLian foijhr dyk esa dEiUu djrs gSA 

 (C) ,dkarj izLian leku dyk esa dEiUu djrs gSA  

 (D) nks Øekxr fuLianks ds chp okys leLr d.k leku dyk esa dEiUu djrs gSA 
 

11. fuEu esa dkSuls dFku lgh gS \ 

(i) y1 = a sin  
x

t
   

    (ii) y2 = a cos  
x

t
   

 

 (iii) z1 = a sin  
x

t
   

    (iv) z2 = a cos  
x

t
   

 

 rjax (i) vkSj (iii), ds v/;kjksi.k ls a 2  vk;ke dh ,d izxkeh rjax cusxhA 

 (A) rjax (ii) vkSj (iii) dk v/;kjksi.k lEHko ugha gSA 

 (B) rjax (ii) vkSj (iii) dk v/;kjksi.k lEHko ugha gSA 

 (C) rjax (i) vkSj (ii), ds v/;kjksi.k ls a 2 vk;ke dh vçxkeh rjax cusxhA 

 (D) rjax (iii) vkSj (iv), ds v/;kjksi.k ls vuqçLFk vçxkeh rjax cusxhA 
 

12. fdlh ek/;e esa rjax fo{kksHk  y(x, t) = 0.02 cos (50t + /2) cos10(x), }kjk çnf'kZr gS tgk¡ x, y ehVj esa ,oa  
t lSd.M esa gS rks          [JEE - 1995] 

 (A) x = 0.15 m ij fuLiUn gksrk gSA   (B) x = 0.3 m ij çLiUn gksrk gSA 

 (C) rjax dh pky 5 ms–1 gSA   (D) rjaxnS/;Z 0.2m gSA 
 

13. 600 cm yEch jLlh ftlds nksauks fljs c¡/ks gq, gS] esa dEiUu fuEu lehdj.k }kjk fn;k tkrk gSa 

y = 4 sin
x

15

  
 

 cos (96t), tgk¡ x vkSj y lseh0 esa rFkk t lSd.M esaA    [JEE - 1985] 

 (A) fcUnq x = 5 cm dk vf/kdre foLFkkiu 2 3 cm  gksxkA 

 (B)  jLlh ds vuqfn'k 15n nwjh ij fuLian gksaxs tgk¡ n ,d iw.kkZad la[;kk gS tks 0 ls 40 rd cnyrk gSA 

 (C) fcUnq x = 7.5 cm dk t = 0.25 sec lsd0 ij osx 'kwU; gksxkA 

 (D) rjaxksa ds ?kVd] ftuds v/;kjksi.k ls mijksDr rjax curh gS fuEu gksaxs 2 sin 2 
x

48t
30

  
 

, 2 sin2
x

48t
30

  
 

 

 

14. ,d 1 ehVj yEcs o nksuksa fljksa ls ca/ks rkj esa rjax  = 10 sin [ 80t – 4x] ls çnf'kZr dh tkrh gSA ;fn leku 
vk;ke dh vU; rjax] vçxkeh rjax mRiUu djus ds fy, bl rjax ij v/;kjksfir dh tk;s rks (,d fljk x = 0 ij 
gSA)             [REE - 1998] 

 (A) v/;kjksfir rjax  = – 10 sin [80t + 4x] gSA (B) vçxkeh rjax dk vf/kdre vk;ke 20 ehVj gSA 

 (C) vçxkeh rjax dk rjaxnS/;Z 0.5 ehVj gSA  (D) rkj ds vUnj dqy fuLian 3 gSA  
 

15. ,d ruh gqbZ Mksjh ds vYika'k ij fopkj djrs gS] ftlds vuqfn'k rjax lapfjr gSA blds vuqizLFk nksyuh xfr ds 
nkSjku vYika'k y = 0 okys fcUnq ls xqtjrk gS rFkk blds vf/kdre fcUnq y = ym ij igq¡prk gSA rc Mksjh ds vYika'k 
dh vf/kdre gksxhA    [Olympiad 2014; Stage–I] 

 (A) y = ym ij xfrt ÅtkZ  (B) y = ym ij izR;kLFk fLFkfrt ÅtkZ 
 (C) y = 0 ij xfrt ÅtkZ  (D) y = 0 ij izR;kLFk fLFkfrt ÅtkZ 
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Hkkx - IV : vuqPNsn (COMPREHENSION) 
 

vuqPNsn-1         

 ,d yEch ruh gqbZ jLlh esa le; t = 0 ij +x fn'kk esa ,d Lian dks Hkstk tkrk gSA le; t = 0 ij Lian dk vkdkj 
Qyu y }kjk fuEu çdkj fn;k tkrk gS & 

x
4 x 0  1

4

y 0 x 1     x 1       

0

  

        

   
    




 ds  fy,

ds  fy,

 vU; Fkk

 

 ;gk¡ y o x lsUVhehVj(cm) esa gSA jLlh dk js[kh; nzO;eku ?kuRo 50 g/m gS o bls 5N ruko esa j[kk x;k gSA 
 

1. le; t = 0 ij Lian ds vkdkj dks n'kkZ;k tkrk gSA Lian dk {ks=kQy tksfd jLlh o x-v{k }kjk ifjc) gS] gksxk & 

 (A) 2 cm2  (B) 2.5 cm2  (C) 4 cm2  (D) 5 cm2  
 

2. x = 7 cm ij fLFkr jLlh ds d.k dk le; t = 0.01 s ij Å/okZ/kj foLFkkiu gksxk & 
 (A) 0.75 cm  (B) 0.5 cm  (C) 0.25 cm  (D) zero 
 

3. x = 13 cm ij fLFkr d.k dk le; t = 0.015 s ij vuqçLFk osx gksxk &  
 (A) –250 cm/s  (B) –500 cm/s  (C) 500 cm/s  (D) –1000 cm/s 
 

vuqPNsn-2 

 ,d vuqçLFk T;k rjax yEch, {kSfrt jLlh ds ,d fljs ij fdlh NM+ dh lgk;rk ls tks 1/2 cm vk;ke ls Åij uhps 

xfreku gS, mRiUu dh tkrh gSA xfr lrr~ gS rFkk çfr lSd.M 120 ckj nksgjk;h tk jgh gSA jLlh dk js[kh; 
nzO;eku ?kuRo 90 gm/m gS rFkk jLlh esa ruko 900 N gS Kkr djksA  

 

4. ruko ¼U;wVu esa½ ds vuqçLFk ?kVd dk vf/kdre eku gksxkA 
 (A) 1.8   (B) 10.8   (C) 9   (D) 18   
 

5. jLlh ds vuqfn'k lapfjr vf/kdre 'kfDr ¼okV esa½ D;k gSA 
 (A) 3.24 2  (B) 6.48 2  (C) 12.96 2  (D) 25.92 2 
 

6. tc U;wure 'kfDr lapfjr gksrh gS rks vuqçLFk foLFkkiu y ¼lseh esa½ D;k gSA 

 (A) 0   (B) 
1

2
   (C) 

1

4
   (D) 1 

 [vius mÙkjksa dks  ds inksa esa fy[ks tgka Hkh ;g vkrk gSA ] 

 

vuqPNsn-3 

 n'kkZ;s x;s fp=k es ,d T;koØh; rjax fljs A ij mRiUu dh tkrh gSA rjax /kukRed x v{k ds vuqfn'k xfr djrh gS 
rFkk bldh xfr ds nkSjku ;g laf/k B ij x = 0 ij nwljh Mksjh BC ij ços'k djrh gSA Mksfj;ksa AB o BC dk ?kuRo 
Øe'k%  o 9 gS ,oa mudh vuqizLFk dkV f=kT;k,a Øe'k% 2r ,oa r gSA rjax Qyu] vk;ke o vkifrr rjax dh 
rjaxnS/;Z Øe'k% yi, Ai o i gSA blh çdkj ijkofrZr o ikjxfer rjax ds fy;s ;s çkpy Øe'k% yr, Ar, r o yt, At, t gSA 

A B

X = 0

C
+x

 
 

7.  dykUrj ds fy;s x = 0 ij fuEu esa ls dkSu ls dFku lR; gS\ 

 (A)  = 0, yi o yr ds e/;    (B)  = 0, yr o yt ds e/; 

 (C)  = , yi o yt ds e/;    (D)  = , yr o yt ds e/; 
 

8. rjaxnS/;ksZa r o t dk vuqikr gksxk (vFkkZr r : t) 

 (A) 1 : 1   (B) 3 : 2   (C) 2 : 3  (D) buesa ls dksbZ ugh 
 

9.  vk;keksa Ar o At dk vuqikr (vFkkZr Ar : At) gksxkA 

 (A) 1 : 1   (B) 1 : 4   (C) 4 : 1  (D) buesa ls dksbZ ugh 
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* fpfUgr iz'u ,d ls vf/kd lgh fodYi okys iz'u gS - 

 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 
 

Hkkx - I : JEE (ADVANCED) / IIT-JEE ¼fiNys o"kksZ½ ds iz'u 
 

1. ,d vuqizLFk rjax ,d Mksjh esa py jgh gS rFkk ,d d.k esa 3 m/s dh vf/kdre vuqizLFk pky ,oa 90 m/s2 dk 

vf/kdre Roj.k mRiUu djrh gSA ;fn Mksjh esa rjax dk osx 20 m/s gSA rjax dk lehdj.k Kkr djksA 

                [JEE(Mains) 2005 ; 4/60] 
 

2. ,d nzO;ekujfgr NM+  BD dks nks ,d leku yEckbZ dh jfLl;ksa (nzO;eku jfgr) AB rFkk CD ls yVdk;k x;k gSA 

‘m’ nzO;eku dk ,d fi.M fcUnq P ls bl çdkj yVdk;k x;k gS fd BP ‘x’, ds cjkcj gSA ;fn cka;s rkj dh ewy 

vkof̀r nka;s rkj dh ewy vko`fr dh nqxquh gS rks x dk eku gS :         [JEE(Mains) 2006; 3/184]  

 

 T 2 T 1 
x 

B D 

m 

A C 

P 

ekSfyd ( ) II xq.kko`fÙk 

Hkkjjfgr NM+ 
 

 (A) l/5   (B) l/4   (C) 4l/5   (D) 3l/4 

 

3. ,d vuqçLFk T;koØh; (transverse sinusoidal) rjax ,d Mksjh esa 10 cm/s dh pky ls x-v{k dh vksj pyrh gSA 
bldh rjaxnS/;Z 0.5 m rFkk vk;ke 10 cm gSA ,d fo'ks"k le; t ij, rjax dk vk'kqfp=k (snap-shot) fp=k esa fn[kk;k 
x;k gSA fcUnq P dk foLFkkiu 5 cm gksus ij bldk osx gksxk &           [JEE 2008; 3/163] 

 fp=k : 

P

x

y

 

 (A) 
3

ĵ
50


 m/s  (B) 

3 ˆ– j
50


 m/s  (C) 

3
î

50


 m/s  (D) 

3 ˆ– i
50


 m/s 

 

4. 1.0 g nzO;eku dh 20cm yEch Mksjh ds nksauks fljs fLFkj j[ks x;s gS rFkk bl jLlh esa 0.5 N dk ruko gSA 100 Hz ds 

fdlh ckº; dfEir (vibrator) ds }kjk bl Mksjh esa dEiUu iSnk fd;s tkrs gSA dfEir Mksjh ds nks mÙkjksÙkj fuLiUnksa 

(successive nodes) ds chp dh nwjh (cm esa) fudkysaA                [JEE 2009; 4/160, –1] 
 

5. tc nks izxkeh rjaxs y1 = 4 sin (2x – 6t) rFkk y2 = 3 sin 2x – 6t –
2

 
 
 

 v/;kjksfir gksrh gSa rks ifj.kkeh rjax dk 

vk;ke fdruk gksxk \        [JEE 2010; 3/163, –1] 
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6.* nksauks fljksa ij ifjc) {kSfrt rfur Mksjh ik¡poh xq.kòfÙk lehdj.k, y(x, t) = (0.01 m) sin [(62.8 m–1) x] cos [(628 s–1)t]  

}kjk dfEir gks jgh gSA ;fn  = 3.14 eku tk;s rc fuEu çdFku lgh gS@gSa & [JEE (Advanced) 2013, 3/60] 

 (A) fuLianks dh la[;k 5 gSA   

 (B) Mksjh dh yEckbZ 0.25 m gSA  

 (C) lkE;koLFkk ls Mksjh ds e/; fcUnq dk vf/kdre foLFkkiu 0.01 m gSA  

 (D) ewy vkof̀Ùk 100 Hz gSA 
 

7.* x-fn'kk ds vuqfn'k 3m yEckbZ dh ,d rfur Mksjh dk ,d fljk x = 0 ij tfM+r (fixed) gSA Mksjh esa rjax dh xfr  

100m/s gSA Mksjh dk nwljk fljk y fn'kk ds vuqfn'k bl izdkj dEiUu dj jgk gSa fd Mksjh esa vizxkeh rjaxsa cu jgh 

gSA bu vizxkeh rjaxksa ds laHkkfor rjax:i (wavesform) gSa@gSA     [JEE (Advanced) 2014, P-1, 3/60] 

(A) y(t) = A sin
x 50 t

cos
6 3

 
     (B) y(t) = A sin 

x 100 t
cos

3 3

 
 

 (C) y(t) = A sin 
5 x 250 t

cos
6 3

 
   (D) y(t) = A sin 

5 x

2


cos 250t 

 

8.* ,d leku jSf[kd ?kurkokys (uniform mass per unit length) m/okZ/kj Mksjh ds fupys fljs ij 
xqVdk M yVdk gqvk gSA Mksj dk nwljk fljk n~<+ vk/kkj (fcUnq O) ls layXu gSA rjaxnS/;Z 0 dh 
vuqizLFk rjax Lian (Lian 1, pulse 1) fcanq O ij mRiUu dh xbZ gSA ;s rjax Lian fcUnq O ls fcUnq 
A rd TOA le; esa igqWprh gSA xqVds M dks fcuk fo{kksfHkr fd;s gq, fcUnq A ij fuekZ.k dh xbZ 
rjaxnS/;Z 0 dh vuqizLFk rjax Lian (Lian 2, pulse 2), fcUnq A ls fcUnq O rd TAO le; esa 
igqWprh gSA fuEu esa dkSulk (ls) dFku lgh gSa@gS \  [JEE (Advanced) 2017, P-1, 4/61, –2] 

 (A) Mksj ds e/; fcUnq ij Lian 1 (Pulse 1) ,oa Lian 2 (Pulse 2) dk osx leku gS 

 (B) Mksj ds vuqfn'k izsf"kr fdlh Hkh Lian dk osx mldh vkòfÙk ,oa rjax&nS/;Z ij fuHkZj ugha gSA 

 (C) Lian 1 (Pulse 1) dh rjax&nS/;Z fcUnq A rd igqapus esa yEch gks tk,xh 

 (D) le; TAO = TOA 

 

Pulse 1 

Pulse 2 

M A 

O 

 

 

Hkkx - II : JEE (MAIN) / AIEEE ¼fiNys o"kksZ½ ds iz'u 
 

1. 75 lseh nwjh ij fLFkr fLFkj fcUnqvksa ds chp ,d Mksjh rkuh tkrh gSA bldh vuqukn vkof̀r;k¡ 420 gV~Zt vkSj  

315 gV~Zt ekih tkrk gSA bu nksuks ds chp vksj dksbZ vuqukn vko`fr ugh gSA rc bl Mksjh ds fy, fuEure vuqukn 

vkof̀r gSA         [AIEEE 2006, 3/180] 

 (1) 10.5 gV~Zt   (2) 105 gV~Zt   (3) 1.05 gV~Zt  (4) 1050 gV~Zt 

  

2.   x-v{k ds vuqfn'k xeu djrh fdlh rjax dk o.kZu lehdj.k y(x, t) = 0.005 cos (x –t). }kjk fd;k tkrk gSA 

;fn bl rjax dh rjaxnS/;Z rFkk vkorZdky Øe'k% 0.08 m rFkk 2.0 s gS] rks  ,oa ds mi;qDr ek=kdksa esa eku gSA

                 [AIEEE 2008, 3/105, –1] 

  (1) 
0.08 2.0

,   
 

 (2) 
0.04 1.0

,   
 

 (3) 12.50 ,
2.0


      (4)  = 25.00 ,  = 

 

3. jSf[kd nzO;eku ?kuRo 0.04 kg m–1 okyh ,d Mksjh ij ,d rjax dk lehdj.k fuEu izdkj fn;k tkrk gS   

y = 0.02 (m) sin 
t x

2
0.04(s) 0.50(m)

  
   

  
 Mksjh esa ruko gksxkA             [AIEEE 2010, 144/4 –1] 

 (1) 4.0 N  (2) 12.5 N  (3) 0.5 N  (4) 6.25 N 
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4. ,d Mksjh ij ,d rjax dk vuqçLFk foLFkkiu y(x,t) fn;k tkrk gS  2 2ax bt 2 ab  xt
y(x,t) e

  
  ;g n'kkZrk gS ,d %  

                      [AIEEE 2011; 1 MAY; 4/120, –1] 

 (1) +x–fn'kk esa xfr'khy pky 
a

b
 dh ,d rjaxA (2) –x-fn'kk esa xfr'khy pky 

b

a
 dh ,d rjaxA 

 (3) vkof̀Ùk b  dh ,d vçxkeh rjaxA  (4) vkof̀Ùk 
1

b
 dh ,d vçxkeh rjaxA 

 

5. y = A sin ((t – kx) ls n'kkZ;h x;h ,d çxkeh rjax dks y = A sin (t + kx) ls n'kkZbZ xbZ ,d nwljh rjax ij 
v/;kjksfir fd;k tkrk gSA ifj.kkeh gS&          [AIEEE 2011, 11 MAY; 4/120, –1] 

 (1) + x fn'kk esa çxkeh ,d rjaxA 

 (2) – x fn'kk esa çxkeh ,d rjaxA 

 (3) x = 
n

2


, n = 0, 1, 2 .... ij uksM j[kus okyh ,d vçxkeh rjaxA 

 (4) x =
1

n
2 2

  
 

 ; n = 0, 1, 2 ..... ij uksM j[kus okyh ,d vçxkeh rjaxA 

 

6. yEckbZ 1.5 m dk ,d lksuksekih rkj LVhy dk cuk gSA blesa ,d ruko 1% dh izR;kLFk fodf̀r mRiUu djrk gSA 
;fn LVhy ds ?kuRo vkSj izR;kLFkrk xq.kkad Øe'k% 7.7 × 103 kg/m3 vkSj 2.2 × 1011 N/m2  gSa rc LVhy ds rkj dh 
ewy vko`fr D;k gS\       [JEE(Main) 2013; 4/120, –1] 

 (1) 188.5 Hz  (2) 178.2 Hz  (3) 200.5 Hz  (4) 770 Hz 
 

7. 20 m yEckbZ dh ,dleku Mksjh dks n`<+ vk/kkj ls yVdk;k x;k gSA blds fupys fljs ls ,d lw{e rjax &Lian 
pkfyr gksrk gSA Åij vk/kkj rd igqWpus esa yxus okyk le; gS : (g = 10 ms–2 ysa) [JEE(Main) 2016; 4/120, –1] 

 (1) 2 s   (2) 2 2 s   (3) 2 s   (4) 2 2 s  
 

 
 

EXERCISE - 1 
Hkkx - I 

[k.M (A) :  

A-1.  (a) 10 mm (b) 5 cm–1      (c) 
2

5
 cm 

(d)  30 Hz (e) 
1

30
 s       (f) 12 cm/s. 

A-2. 1.41 ym  

A-3. (a) 10 rad/s  (b) /2 rad/m  

(c) y = (12 × 10–2 m) sin (
2


x – 10 t)   

(d) 
6

5
 m/s  (e) 12 2  m/s2 

A-4. 0.5 sin
7

t x
3 18 9

     
 

 

A-5. (a) D, E, F;  (b) A, B, H ; (c) C, G ; (d) A, E 
 

[k.M (B) :  

B-1. 300 3 m/s  

 

B-2. 
1

50
 sec  

B-3. 
3

10 5
 m. 

B-4. 100 Hz, 4 cm, 4 m/s  

B-5. 4  

B-6. (a) 200 m/s; (b) 240 m/s 

[k.M (C) :  

C-1. (a) y = (7.50 cm) sin (
4

3


x – 314t + )     

(b) 
22025

32


~–  625 W 

C-2. 50 mW 

[k.M (D) :  

D-1. y’ = 0.8 a sin. 2


t x
2

    
 

 

D-2. (a) 'kwU;   (b) 0.300 m.  

D-3. (a) 2  (b)  (c) 4.0 mm, 'kwU;  
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[k.M (E) :   

E-1. (a) 2.5 Hz; (b) 5 Hz; (c) 7.5 Hz. 

E-2. (a) 
250

3
 m/s; (b) 60.0 cm; (c) 

1250

3 3
  Hz  

E-3. 
400

3
 Hz  

E-4. (a) 0.25 cm ; (b) 1.2 × 102 cm/s;   

(c) 3.0 cm ; (d) 0  

E-5. (a) 100 Hz    (b)  700 Hz   

E-6. (i) y1 = 1.5 cos {(/20)x  72t} ,   

     y2 =1.5 cos {(/20)x + 72 t}  

 (ii) 10 , 30 , 50 cm rFkk 0 , 20 , 40 , 60 cm      

 (iii) 0 

E-7. 240 Hz.  
 

Hkkx - II 

[k.M (A) :  

A-1. (A) A-2. (C) A-3. (B) 

A-4. (B) A-5. (B) A-6. (B) 

A-7. (B) A-8. (B) A-9. (C) 
 

[k.M (B) : 

B-1. (C) B-2. (A) B-3. (C) 

B-4. (D)  
 

[k.M (C) :  

C-1. (A) C-2. (D) C-3. (C) 

C-4. (D) 
 

[k.M (D) :  

D-1. (C) D-2. (A) D-3. (C) 

D-4. (C) D-5. (A) D-6. (D) 

D-7. (C) 
 

[k.M (E) :  

E-1. (B) E-2. (C) E-3. (D) 

E-4. (B) E-5. (C) E-6. (A) 

E-7. (A) 

Hkkx - III 

1. (A)  r ;  (B)  p, t ;  (C)  s ;  (D)  q  

2. (A)  p,q,s; (B)  s; (C)  q,r,s; (D)  s,t  

 

EXERCISE - 2 

Hkkx - I 

1. (B) 2. (A) 3. (D) 

4. (B) 5. (A) 

6. (a) (B);  (b) (C); (c) (D)  

7. (C) 8. (A) 9. (D) 

10. (D) 11. (D) 12. (C) 

13. (C) 14. (B) 15. (C) 

16. (B) 17. (B) 18. (A) 

19. (B) 20. (D) 21. (D) 
 

Hkkx - II 

1. 10 2. 30 3. 2  

4. 2 5. 8 6. 15 

7. 5  8. 3 9.  2, 3 

10. 4 11. 4 12. 50 

13. 80 14. 36 15. 96 

16. 11 17. 6 18. 5 

19. 18  20. 8 
 

 

Hkkx - III 

1. (AD) 2. (ABCD) 3. (BCD) 

4. (AC) 5. (AD) 6. (AC) 

7. (AC) 8. (CD) 9. (ABCD) 

10. (ACD) 11. (AD) 12. (ABCD) 

13. (ABCD) 14. (ABC) 15. (CD) 
 

Hkkx - IV 

1. (B) 2. (C) 3. (A) 

4. (B) 5. (C) 6. (B) 

7. (D)  8. (B) 9. (B) 
 

EXERCISE - 3 

Hkkx - I 

1. jLlh es rjax dk lehdj.k  

y = 0.1 sin
3

30t x
2

    
 

 

[tgk¡  izkjfEHkd dyk gS]   

2. (A) 3. (A) 4. 5 

6. (BC) 7. (ACD) 8. (BD) 

 

Hkkx - II 

1. (2) 2.   (4) 3. (4) 

4. (2) 5. (4) 6. (2)  

7. (2)  
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fo"k;kRed iz'u (SUBJECTIVE QUESTIONS) 
 

1. ,d jLlh tks 75.0 cm nwjh ij fLFkr nks n`<+ vk/kkjksa ds chp ruh gS] dh vuquknh vko`fr;k¡ 420 rFkk 315 Hz gS rFkk 

chp esa dksbZ vuquknh vko`fÙk ugha gSA x.kuk djks (a) fuEure vuquknh vko`fÙk (b) rjax pky ? 
 

2.  50 3 cm yEcs LVhy rkj dks 60 cm yEcs ,Y;wfefu;e ds rkj ls tksM+dj nks tM+or~ vk/kkjksa ds chp rfur fd;k 
tkrk gSA mRiUu ruko 104 N gS vkSj çR;sd rkj dk vuqçLFk dkV {ks=kQy 1mm2 gSA ;fn rkj esa vuqçLFk rjaxs 
mRiUu dh tkrh gSA og U;wure vko`fr Kkr djks ftlds fy, mRiUu vçxkeh rjaxksa ds fy, fuLiUn tksM+ fcUnq ij 
gksA (,Y;wfefu;e dk ?kuRo = 2.6 gm/cm3 vkSj LVhy dk ?kuRo = 7.8 gm/cm3) 

 

3. 1 × 10–6 m2 vuqçLFk dkV {ks=kQy dk ,Y;wfefu;e dk ,d rkj] leku vuqçLFk dkV {ks=kQy ds ,d LVhy ds rkj 
ls tksM+ fn;k x;k gSA ;g fefJr rkj, 10 kg dk Hkkj yVdkdj ,d Loekih ij rku fn;k x;k gSA lsrqvksa ds chp 
fefJr rkj dh dqy yEckbZ  1.5 m gSA blesa ls ,Y;wfefu;e dk rkj 0.6 m rFkk 'ks"k LVhy dk rkj gSA pj 
(variable) vko`fÙk ds ckº; cy dks yxkdj bles vuqçLFk dEiu mRiUu fd;s x;s gSA mÙkstu dh og U;wure vko`fÙk 
Kkr dhft,] ftl ij vçxkeh rjaxs bl çdkj cusa fd rkjksa ds tksM+ ij fuLiUn gksA bl vko`fÙk ij dqy fuLianksa dh 
la[;k D;k gS \ ¼rkjksa ds fljksa ij nks fuLianksa dks NksM+dj½ ,Y;wfefu;e dk ?kuRo 2.6 × 103 kg/m3 ] LVhy dk ?kuRo 
1.04 × 104 kg/m3 gSA         [REE - 1983] 

 

4. lksuksehVj ds rkj dh yEckbZ fLFkj j[krs gq, bl ij yxus okys ruko dks 44% c<+kus ij lksuksehVj dh ewy vkof̀r 
esa 6 Hz  dh c<+ksrjh gks tkrh gSA rkj ij yxus okys ewy ruko dks fLFkj j[krs gq, rkj dh yEckbZ esa 20 %  dh 
c<+ksrjh djus ij lksuksehVj dh ewy vko`fr esa ifjorZu dh x.kuk dhft, :   [JEE - 1997; 5] 

 

5.  vk;ru /kuRo rFkk ;ax xq.kkad Y dk ,d /kkrq dk rkj nks n`< vk/kkjks ds e/; ruk gqvk gSA T rki ij vuqizLFk rjax 
dh pky v1 gSA tc rki ?kVdj T – T gS rc pky c<dj v2 gks tkrh gSA rkj ds js[kh; izlkj xq.kkad dh ?kVuk 
dhft,A 

 

6. jLlh A o B esa rjax dk osx Kkr djksA 

 
7. 50 cm yEckbZ dh ,d jLlh 400 Hz dh ewy vko`fÙk ls {ksfrt fn'kk esa dEiu dj jgh gSA ewy fo|k esa e/; ij 

lkE;oLFkk fLFkfr ls vf/kdre foLFkkiu 2 cm gS rFkk jLlh esa ruko 10 N gSA vfUre vk/kkj ij cy ds Å/okZ/kj 
?kVd dk vf/kdre eku Kkr djksA 

 

8. nksauksa fljksa ij c¡/kh jLlh dEiu dh fuEure fo/kk esa dfEir gS ftlds fy, ,d fljs ls bldh pkSFkkbZ yEckbZ ij 
fLFkr fcUnq vf/kdre foLFkkiu dk fcUnq gSA bl fo/kk esa dEiu dh vko`fÙk 100 Hz gSA ;fn ;g vxyh mPp fo/kk esa 
dEiUu djsa rFkk ;g fcUnq iqu% vf/kdre foLFkkiu dk fcUnq gks rks bldh vkof̀Ùk Kkr djksA 

 

9. 180 cm yEch fxVkj dh jLlh dh ewy vkof̀Ùk 90 Hz gSA bls dgk¡ ls nck;k tk;s rkfd ;g 135 Hz dh ewy vko`fÙk 
mRiUu djsa ? 

 

10. 90 cm rFkk 4 xzke okys fi;kuksa dk rkj e/; C” ( = 125 gV~Zt) ds laxr ,d ewy vko`fÙk mRiUu dj jgk gSA rkj esa 
ruko Kkr dhft;sA 

 

11. lksuksehVj ds rkj dh yEckbZ 1.21 m gSA rhu ywiksa dh yEckbZ Kkr djks ftlds ewy vkof̀Ùk;ksa dk vuqikr 1 : 2 : 3 gSA 

1.21m

××
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Wave on a string  
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12. fp=kkuqlkj 100 m yEch jLlh ftlds nksuks fljs A vkSj B gS] fp=k esa iznf'kZr gSA S1 vkSj S2 nks L=kksr gS ftuds 

dkj.k fcUnq ‘A’ vkSj ‘B’ Øe'k% ‘y’ vkSj ‘z’ fn'kk esa Øe'k% lehdj.k y = 2 sin (100  t + 30°) vkSj  

z = 3 sin (100  t + 60°) ds vuqlkj nksyu dj jgs gS tgkW t, sec esa vkSj y mm esa gSA jLlh es fo{kksHk lpaj.k dh 

pky 50 m/s gSA jLlh ij fcUnq 25m nwjh ij fLFkr d.k P dk rk{.kf.kd fLFkfr lfn'k (mm esa) vkSj osx lfn'k 

(m/s esa) Kkr djksA bu nksuks izkpayksa dk eku rc Kkr djuk gS tc nksuks fo{kksHk S1 vkSj S2 fcUnq ‘P’ ij igqWp tk;s 

rFkk fcUnq ‘P’ ij rjaxksa ds e/; dykUrj Kkr djks tc os fcUnq ‘P’ ij igyh ckj feyrs gSA 

 
 

13. m æO;eku dh ,d Mksjh nksuksa fljksa ij fLFkj gS ewy Loj ds nksyu dks.kh; vko`fr  rFkk vf/kdre foLFkiu vk;ke 

amax ls mÙksftr gS Kkr djksA 

 (a) Mksjh dh vf/kdre xfrt ÅtkZ 

 (b) vkSlru ,d nksyu ds nkSjku Mksjh dh ek/; xfrt ÅtkZ 
 
 
 
 
 
 
 
 
 

 
 

1. (a) 105 Hz; (b) 157.5 m/s 2. 1000/3Hz  3. 162 dEiu/lSd.M, 3 

4. 5 Hz ?kVrh gSA    5.  = 
2 2
2 1(v v )

Y T

 


  6. 50 m/sec; 25 m/sec 

7. 
2

5


N    8. 300 Hz   9. ,d fljs ls 120 cm nwjA  

10. 225 N    11. 0.66 m, 0.33 m, 0.22 m 

12. (mm )r
esa

 = ˆ ˆ ˆ25000i 2sin(100 t 30 )j 3sin(100 t 60 )k         

 v(in  m/s)= ˆ ˆ0.2 cos(100 t 30 )j 0.3 cos(100 t 60 )k          

 ‘t’ le; ij dykUrj = 30°  gS tks fd fcUnq ‘P’ ij feyus ds ckn ges'kk fu;r jgrk gSA 

13. (a) Tmax = 1/4 m2 a2
max ; (b) T = 1/8 m2a2

max. 
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