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ljy vkorZ xfr (SIMPLE HARMONIC MOTION) 

———————————————————————————————————  

1. vkorhZ xfr 

 tc dksbZ oLrq ;k xfr'khy d.k] ,d fuf'pr le;&vUrjky i'pkr~ ,d fuf'pr iFk ds vuqfn'k viuh xfr dks iqu% 

nksgjkrk gS] rks ,slh xfr vkorhZ xfr dgykrh gS rFkk bl le;kUrjky dks vkorZ&dky ;k vkorZ xfr dky (T) dgrs 

gSA vkorhZ xfr dk iFk jSf[kd] o`Ùkkdkj] nh?kZo`Ùkkdkj ;k vU; dksbZ oØ gks ldrk gSA mnkgj.kLo:i i`Foh dk lw;Z ds 

pkjksa vksj ?kw.kZuA  
 

2. nksyu ;k dEiUu xfr 

  bnZ&fxnZ ¼vkuk & tkuk½ çdkj dh xfr nksyu xfr dgykrh gSA bldk vkorZ xfr gksuk vko';d ugha gS rFkk blds 

fuf'pr lhekUr fcUnq gksuk Hkh vko';d ugha gSA tSls nhokj ?kM+h ds yksyd dh xfrA  

 ftl nksyu xfr esa ÅtkZ lajf{kr gksrh gS] og vkorZ xfr Hkh gksrh gSA  

 nksyu xfr esa dk;Zjr cy / cy vk?kw.kZ (ek/; voLFkk dh vksj bafxr) dks çR;ku;u cy / cy vk?kw.kZ dgrs gSaA 

 eafnr nksyuksa esa ÅtkZ çfrjks/kh cyksa ds fo:) O;f;r gksrh gS rFkk dqy ;kaf=kd ÅtkZ ?kVrh gSA 

3. ljy vkorZ xfr (SHM) 

 ;fn dEiu xfr esa çR;ku;u cy / cy vk?kw.kZ] d.k / oLrq ds foLFkkiu ds lh/ks lekuqikrh gks rFkk ges'kk ek/; fLFkfr 

dh rjQ bafxr gks rks ,slh xfr dks ljy&vkorZ xfr dgrs gSA ;g dEiu xfr dk lcls ljy (O;k[;k djus esa 

vklku) :i gSA 

3.1 ljy vkorZ xfr ds çdkj  

 (a) jSf[kd ljy vkorZ xfr : tc d.k lkE;koLFkk fLFkfr ds b/kj&m/kj ljy js[kk ds vuqfn'k xfreku gksrk gSA  

A rFkk B lhekUr fLFkfr;k¡ gSA M ek/; fLFkfr gSA  

  AM = MB = vk;ke            

       

  (b) dks.kh; ljy vkorZ xfr : tc oLrq / d.k fn;s x;s v{k ds ifjr% oØh; iFk ij ?kw.kZu ds fy, LorU=k gks rks 

d.k dks.kh; nksyu djrk gSA  

3.2 ljy vkorZ xfr dk lehdj.k :  

 ljy vkorZ xfr ds fy, vko';d ,oa i;kZIr 'krZ gS % 

   F = – kx    

 tgk¡  k = ljy vkorZ xfr ds fy, /kukRed fLFkjkad = cy fu;rkad 

   x = ek/; fLFkfr ls foLFkkiu  

 ;k m 
2

2

d x

dt
 = – kx   

2

2

d x

dt
 + 

k

m
x = 0 [ljy vkorZ xfr dk vodyu lehdj.k]  

  
2

2

d x

dt
 + 2x = 0  tgk¡  = 

k

m
    

 bldk gy gksxk   x = A sin (t + )   
 

3.4 ljy vkorZ xfr ds vfHky{k.k 

 uksV : n'kkZ, x, fp=k esa d.k dk iFk ljy js[kk gSA 

 (a) foLFkkiu - ;g fdlh {k.k d.k dh ek/; fLFkfr ls nwjh ds :i es ifjHkkf"kr gksrk gSA  

  le; t ij ljy vkorZ xfr es foLFkkiu x = A sin (t + ) ls fn;k tkrk gSA 
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 (b)  vk;ke - ;g d.k dk lkE; fLFkfr ls egÙke&foLFkkiu gSA  

  vk;ke = 
1

2
 [nks lhekUr fcUnqvksa ;k fLFkfr;ksa ds chp dh nwjh]   

  ;g fudk; dh ÅtkZ ij fuHkZj djrk gSA  

 lhekUr   

fLFkfr 

ek/;  

fLFkfr 
lhekUr  

fLFkfr 

vk;ke vk;ke  

 (c) dks.kh; vkof̀Ùk () :  = 
2

T


 = 2f  rFkk bldk ek=kd jsfM;u /lSd.M gSA 

 (d) vko`fÙk (f) : ,dkad le; esa nksyuksa dh la[;k dks nksyu dh vkof̀Ùk dgrs gSA  

   f = 
1

T
 = 

2




, bldk ek=kd sec–1 ;k Hz gSA 

 (e) vkorZ dky (T) : og U;wure le;kUrjky gS ftlesa nksyuh xfr iqu% nksgjkbZ tkrh gS] vkorZdky dgykrk gSA   

    T = 
2


 = 

m
2

k
    

 

 

Example 1.  ljy vkorZ xfr djrs gq, d.k dh xfr dks lehdj.k 
2

2

d x

dt
 + 4x = 0 }kjk O;Dr fd;k tkrk gSA vkorZdky 

Kkr djksA 

Solution.   
2

2

d x

dt
 =  4x  2 = 4  = 2 

   vkorZ dky ; T = 
2


 =  

———————————————————————————————————  
 (f) dyk : og HkkSfrd jkf'k tks d.k dh xfr dh voLFkk fu:fir djrh gS (mnkgj.kr% bldh fLFkfr rFkk fdlh {k.k 

xfr dh fn'kk) T;k (sin) Qyu ds dks.kkad (t + ) dks xfr dh rkR{kf.kd dyk dgrs gSA  

 (g) dyk&fLFkjkad () :  ljy vkorZ xfr ds lehdj.k esa fLFkjkad  dks dyk fLFkjkad ;k çkjfEHkd dyk dgrs gSA 

;g çkjfEHkd fLFkfr rFkk xfr dh fn'kk ij fuHkZj djrh gSA  

 (h) osx (v) : osx] fdlh {k.k d.k ds foLFkkiu esa ifjorZu dh nj ds cjkcj gksrk gSA ekuk fd ek/; fLFkfr ls foLFkkiu  

  x = A sin t + gSA 

  osx, v = 
dx

dt
 = 

d
Asin( t )

dt
      

   v = A cos t + ;k, v = 
2 2A x  

  ek/; fLFkfr (x = 0) ij osx egÙke gksrk gSA  

   vmax = A 

  lhekUr fLFkfr (x = A) ij osx U;wure gksrk gSA 

   vmin = 'kwU;  
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 pky (v) rFkk foLFkkiu (x) esa xzkQ : 

  
2 2v A x       2 2 2 2v A x         

  v2 + 2x2 = 2A2   
2 2

2 2 2

v x
1

A A
 


 

 

 
  xzkQ nh?kZo`Ùkkdkj gksxkA                     

 (i)  Roj.k : fdlh {k.k Roj.k] d.k ds osx esa ifjorZu dh nj ds cjkcj gksrk gSA  

      Roj.k, a = 
dv

dt
 = 

d
[A cos( t )]

dt
     

    a = 2A sin (t +  

    a = 2x 

  Note :   _.kkRed fpUg n'kkZrk gS fd Roj.k lnSo ek/; fLFkfr dh vksj funsZf'kr gksrk gSA ek/; fLFkfr (x = 0) 

ij Roj.k U;wure gksrk gSA  

   amin = 'kwU; 

  lhekUr fLFkfr (x = A) ij Roj.k egÙke gksrk gSA 

   amax = 2A 

 Roj.k (A) rFkk foLFkkiu (x) esa xzkQ  

    a = 2x    
 

x 
A 

–A 

a 

 

 

Example 2.  ljy vkorZ xfr djrs gq, d.k dk lehdj.k x = (5 m) sin 1( s )t
3

  
  

 
 gSA d.k dk vk;ke ] vkorZdky 

rFkk egÙke pky Kkr djksA t = 1 lSd.M ij osx Hkh Kkr djksA    

Solution.  lehdj.k x = A sin (t + ) ls rqyuk djus ij] ge ikrs gS&  

   vk;ke = 5 m 

   rFkk vkorZdky = 
2


 = 

1

2

s



 = 2s. 

   egÙke pky = A  = 5 m ×  s–1 = 5 m/s. 

   t le; ij osx = 
dx

dt
 = A  cos (t + ) 

   t = 1 s ij  

   v = (5 m) ( s–1) cos 
5

 
  
 

 = –
5

2


 m/s. 
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Example 3.  ljy vkorZ xfr djrs gq, d.k dh dks.kh; vko`fÙk 6.28 s–1 rFkk vk;ke 10 cm gSA Kkr djks (a) vkorZdky 

(b) egÙke pky (c) egÙke Roj.k (d) pky tc ek/; fLFkfr ls foLFkkiu 6 cm gks (e) t = 0 ij xfr çkjEHk 

ekurs gq, t = 1/6 lSd.M ij pkyA 

Solution.  (a) vkorZdky = 
2


 = 

2

6.28


s = 1 s. 

   (b) egÙke pky = A = (0.1 m) (6.28 s–1) = 0.628 m/s. 

   (c) egÙke Roj.k = A2 = (0.1 m) (6.28 s–1)2 = 4 m/s2. 

   (d) v =  
2 2A x  = (6.28 s–1) 2 2(10cm) (6cm)  = 50.2 cm/s. 

   (e) t = 0 ij osx 'kwU; gS vFkkZr~ d.k lhekUr fLFkfr esa gSA foLFkkiu dk lehdj.k fuEu izdkj ls fy[kk tk 

 ldrk gSA 

    x = A cost. 

    osx =  v = – A sin t.  

    t = 
1

6
s ij v = – (0.1 m) (6.28 s–1) sin 

6.28

6

 
 
 

 = (– 0.628 m/s) sin 
3


 = 54.4 cm/s. 

 

Example 4.  ,d d.k ek/; fLFkfr ls 'kq: gksdj /kukRed lhekUr fLFkfr dh vksj n'kkZ;s vuqlkj xfr djrk gSA ljy 

vkorZ xfr dk lehdj.k Kkr djksA ljy vkorZ xfr dk vk;ke A gSA  

  t = 0 

0 A -A  

Solution.   ljy vkorZ xfr ds lkekU; lehdj.k x = A sin (t + ) ls O;Dr djrs gSaA  

    t = 0, x = 0   

    0 = A sin

     = 0,   [0,2 )   

   rFkk t = 0, v = ve   

    A cos = ve   ;k = 0 

   vr% d.k t = 0 ij ek/; fLFkfr ij gksrk gS rFkk /kukRed lhekUr fLFkfr dh vksj xfreku gS] rks ljy vkorZ 

xfr dk lehdj.k   

   x = A sint 

   blh çdkj          t = 0 

0 A -A 
  

    = ds fy,  

    ljy vkorZ xfr dk lehdj.k x = A sin(t + ) 

   ;k x = A sin t  

   Note :  
     ;fn ek/; fLFkfr ewy fcUnq ij ugha gS] rks ge x dks x – x0 ls izfrLFkkfir djrs gS rFkk lehdj.k  

x – x0 = A sin (t +  gks tkrk gS] ;gk¡ x0 ek/; fLFkfr dk funsZ'kkad gSA  
 

Example 5.  ,d d.k "A" vk;ke o "T" vkorZdky ls ljy vkorZ xfr dj jgk gSA d.k }kjk 0 ls A/2 rd tkus esa 

fy;k x;k le; Kkr djksA 

Solution.   ekuk ljy vkorZ xfr dk lehdj.k gS ; x = A sin t 

   tc x = 0, t = 0 

   tc x = A/2 gS rks ; A/2 = A sin t 

   ;k  sin t = 1/2     t = /6 

    
2

T


t = /6     t = T/12 

   vr% fy;k x;k le; T/12 gS, tgk¡ T ljy vkorZ xfr dk vkorZdky gSA  
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Example 6.  2 kg nzO;eku dk d.k ,d ljy js[kk ij cy F = (8 – 2x) N ds çHkko esa xfr'khy gSA ;g x = 6 m ls 

fojkekoLFkk esa NksM+k tkrk gSA 

   (a) D;k d.k ljy vkorZ xfr djrk gSA (b) d.k dh lkE;koLFkk Kkr djksA 

   (c) d.k dh xfr dk lehdj.k Kkr djksA (d) ljy vkorZ xfr dk vkorZdky Kkr djksA 

Solution.  F = 8 – 2x ;k F = –2(x – 4) 

   lkE;koLFkk ds fy, F = 0 

    x = 4 ij lkE;koLFkk fLFkfr gSA 

   bl çdkj d.k dh xfr ljy vkorZ xfr gS] ftldk cy fu;krad 2 o lkE;koLFkk fLFkfr x = 4 ij gSA 

   (a) gk¡, xfr ljy vkorZ xfr gSA 

   (b) lkE;koLFkk fLFkfr x = 4 ij gSA 

   (c) x = 6 m ij d.k fojke ij gS ]vFkkZr~ ;g ,d lhekUr fLFkfr gSA      
 

0 x=4 x=6 

v=0 

 

    bl çdkj vk;ke A = 2 m gS rFkk çkjEHk esa d.k ,d lhekUr fLFkfr ij gSA  

      ljy vkorZ xfr dk lehdj.k   

    x – 4 = 2 cos t, tgk¡  = 
k

m
 = 

2

2
 = 1 vFkkZr~ x = 4 + 2 cos t 

   (d) vkorZdky T = 
2


 = 2sec. 

———————————————————————————————————  

4. ,d leku o`Ùkkdkj xfr ds ç{ksi ds :i esa ljy vkorZ xfr  

   fu;r dks.kh; pky  ls, A f=kT;k ds o`Ùk esa fp=kkuqlkj xfr dj jgs ,d d.k ij fopkj dhft,A  

 

 x(t) 

 v (t) 

 v (t) 

 a (t) 
 x 

 x 

 x 

O  x 

P 

P 

0 

Q 

- A + A 0 
 x(t)  

 ekuk t = 0 ij d.k ,d o`Ùk (Y-v{k) ds 'kh"kZ ij gSA f=kT;k OP, y-v{k ds lkFk t le; ij  = t dks.k cukrh gSA  

X-v{k ij ,d yEc PQ Mkfy,A X-v{k ds vuqfn'k le; t ij fLFkfr lfn'k, osx lfn'k o Roj.k lfn'k ds ?kVd 

fuEu gSA  

  x(t) = A sin t 

  vx(t) = A cos t 

  ax(t) =  2A sin t 

 mijksDr lehdj.ksa n'kkZrh gS fd yEc dk ikn Q, X-v{k ij ljy vkorZ xfr djrk gSA bldk vk;ke A rFkk dks.kh; 

vkof̀Ùk gSA bl izdkj Y-v{k ij yEc dk ikn Hkh A vk;ke o dks.kh; vko`fÙk [y(t) = A cos t ls ljy vkorZ 

xfr djrk gSA nks ljy vkorZ xfr;ksa dh dyk esa /2 dk vUrj gSA 

 

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


Simple Harmonic Motion  
 

 

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 
ADVSH - 6 

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

5. ljy vkorZ xfr esa foLFkkiu]osx rFkk Roj.k dk xzkQh; fu:i.k 
 foLFkkiu,  x = A sin t 

 osx,  v = A cos t = Asin t + 
2


)  ;k   v =  2 2A x  

 Roj.k, a = 2A sint = 2A sin t + ) ;k   a = – 2x  

 uksV : v =  2 2A x  a = – 2x  

 ;s lEcU/k  x ds fdlh Hkh lehdj.k ds fy, lR; gSA 

 

le;, t 0 T/4 T/2 3T/4 T 

foLFkkiu, x 0 A 0  A 0 

osx, v A 0 A 0 A 

Roj.k, a 0 2A 0 2A 0 

 
 

 
T/4 T/2 3T/4 T 5T/4 3T/2 

x 

 v 

 a 

t 

t 

t 

–A 

A 

 
 1. leLr rhuksa jkf'k;k¡ foLFkkiu] osx rFkk Roj.k le; ds lkFk vkorhZ :i ls leku vkorZdky esa ifjofrZr gksrh gSA  

 2. osx vk;ke] foLFkkiu vk;ke dk xquk gksrk gSA (vmax = A). 

 3. Roj.k vk;ke] foLFkkiu vk;ke dk 2 xquk gksrk gSA (amax = A).  

 4. ljy vkorZ xfr esa osx] foLFkkiu ls 
2


 dyk dks.k vkxs gksrk gSA 

 5. ljy vkorZ xfr esa Roj.k] osx ls 
2


 dyk dks.k vkxs gksrk gSA  

 

6. ljy vkorZ xfr dh ÅtkZ  
6.1 xfrt ÅtkZ (KE)   

 
1

2
 mv2 = 

1

2
 m2 (A2 – x2) = 

1

2
k (A2 – x2) (x ds Qyu ds :i esa) 

             = 
1

2
m A22 cos2 (t + ) = 

1

2
 KA2 cos2 (t + ) (t ds Qyu ds :i esa) 

 maxKE = 
1

2
kA2  ; 

0 T
KE


= 

1

4
kA2  ; 

0 A
KE


 = 

1

3
kA2     

 xfrt ÅtkZ dh vkof̀Ùk = 2 × (ljy vkorZ xfr dh vko`fÙk) 

6.2 fLFkfrt ÅtkZ (PE)  

 
1

2
 Kx2 (x ds Qyu ds :i esa) =

1

2
 kA2 sin2 (t + ) (t ds Qyu ds :i esa)    
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6.3 dqy ;kaf=kd ÅtkZ (TME) 

 dqy ;kaf=kd ÅtkZ = xfrt ÅtkZ + fLFkfrt ÅtkZ = 
1

2
 k (A2 – x2) + 

1

2
 Kx2 = 

1

2
 KA2 

 vr% ljy vkorZ xfr esa dqy ;kaf=kd ÅtkZ fu;r gksrh gSA 
 

6.4 ljy vkorZ xfr dh ÅtkZ dk xzkQh; fu:i.k 

 

A 
O 

E 

– A x 

PE 

TE 
KE 

–A/ 2 A/ 2 

 

 
 

Example 7.  nzO;eku 0.50 fdxzk0 dk ,d d.k cy F = – (50 N/m)x ds vUrxZr ljy vkorZ xfr dj jgk gSA ;fn ;g 

nksyu dsUnz dks 10 ehVj/lSd.M dh pky ls ikj djrk gks] rks xfr dk vk;ke Kkr djksA  

Solution.  d.k dh xfrt ÅtkZ tc ;g nksyu dsUnz ij gS & 

   E = 
1

2
mv2 = 

1

2
 (0.50 kg) (10 m/s)2  = 25 J. 

   ;gk¡ fLFkfrt ÅtkZ 'kwU; gSA egÙke foLFkkiu x = A, ij pky 'kwU; gS] vr% xfrt ÅtkZ 'kwU; gksxhA ;gk¡ 

fLFkfrt ÅtkZ 
1

2
kA2 gksxhA pwafd ;gk¡ ÅtkZ&ºkl ugha gksrk gSA 

    
1

2
 kA2 = 25 J   .....(i) 

   d.k ij cy F = – (50 N/m)x. 

   bl çdkj, fLçax fu;rkad k = 50 U;wVu/eh0 gSA  

   (i) leh0 ls  
1

2
 (50 N/m) A2 = 25 J   ;k A = 1 m. 

———————————————————————————————————  

7. fLçax&nzO;eku fudk; 

 (1)  

 

fpduh lrg 

     T = 2
m

k
 

 (2)  

 

 k 

 m 

             T = 2
m

k
 

 (3)  ;fn fLçax dk nzO;eku ms gS rks  

         

 

 = 

 

  T = 2

sm
m

3

k


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Example 8.  nzO;eku 200 xzke dk ,d d.k ljy vkorZ xfr djrk gSA fLçax fu;rkad 80 U;wVu/eh0 dh fLçax bldks 

çR;ku;u cy çnku djrh gSA vkorZ dky Kkr djksA  

Solution.  vkorZdky T = 2
m

k
 = 2

3200 10 kg

80 N/m


 = 2× 0.05 s = 0.31 s 

 

Example 9.  fp=k esa n'kkZ;s vuqlkj nks fi.Mksa ds chp ?k"kZ.k xq.kkad µ rFkk {kSfrt ry 

fpduk gSA (a) ;fn fudk; dks FkksM+k foLFkkfir djds eqDr djsa] rks 

vkorZdky Kkr djksA (b) fi.Mksa ds chp ?k"kZ.k cy dk ifjek.k Kkr 

djks tc ek/; fLFkfr ls foLFkkiu x gSA (c) ;fn Åij okyk fi.M uhps 

okys fi.M ds lkis{k ugha fQlys] rks egÙke vk;ke D;k gks ldrk gS \ 

 

 

Solution.  (a) y?kq vk;ke ds fy, nksuksa fi.M lkFk&lkFk  dEiu djsaxs rFkk dks.kh; vko`fÙk & 

     = 
k

M m
 

    vkSj vkorZ dky  &  T = 2
M m

k


 

   (b) ek/; fLFkfr ls x foLFkkiu ij fi.Mksa dk Roj.k &  

    a = – 2x = 
kx

M m

 
 

 
 

    vr% Åij okys fi.M ij ifj.kkeh cy  & 

    ma = 
mkx

M m

 
 

 
 

    ;g cy uhps okys fi.M ds ?k"kZ.k cy }kjk çnku fd;k tkrk gSA vr% ?k"kZ.k cy dk ifjek.k 
mk | x |

M m

 
 

 
 gSA 

   (c) lhekUr voLFkk esa Åij okys fi.M dh ljy vkorZ xfr ds fy, vko';d egÙke cy 
mkA

M m
 gSA ijUrq 

egÙke ?k"kZ.k cy µ mg gks ldrk gSA vr%  

     
mk A

M m
 = µ mg  ;k  A = 

µ(M m)g

k


 

 

Example 10. nzO;eku m dk fi.M k fLçax fu;rkad dh fLçax }kjk fLFkj fy¶V dh Nr ls lkE;oLFkk esa yVdk;k tkrk gSA 

vpkud fy¶V dh jLlh VwV tkrh gS rFkk fy¶V LorU=krkiwoZd fxjrh gSA crkvks fd fi.M vc fy¶V ds 

vUnj mg/k vk;ke ls ljy vkorZ xfr djsxkA  

Solution.  tc fy¶V fLFkj gS] rks fLçax fi.M }kjk f[kap tkrh gSA ekuk f[kapko x rFkk ruko kx gS tksfd fi.M ds Hkkj 

dks lUrqfyr djrh gSA 

 

 
   bl çdkj x = mg/kA tSls gh jLlh VwVrh gS] rks fy¶V ‘g’ Roj.k ls fxjuk çkjEHk djrh gSA ge fy¶V ds 

funsZ'k rU=k dks ysrs gS rks ge Nn~e cy] mg dks fi.M ij Åij dh vksj dk;Zjr ekurs gSA ;g cy Hkkj dks 

lUrqfyr djsxkA bl çdkj] fi.M ij fLçax }kjk kx ifj.kkeh cy yxsxk tc ;g fLçax dh lkekU; yEckbZZ 

dh fLFkfr ls x nwjh ij gksxkA vr% bldh xfr fy¶V ds vUnj] fLçax dh lkekU; yEckbZ dks ek/; fLFkfr 

ysrs gq, ljy vkorZ xfr gksxhA çkjEHk esa fLçax x = mg/k ls f[kaaph gqbZ gS] ;gk¡ fi.M dk osx (fy¶V ds 

lkis{k) 'kwU; gSA bl çdkj ifj.kkeh ljy vkorZ xfr dk  vk;ke mg/k gSA 
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Example 11. fp=k esa cka;k fi.M] nka;s fi.M ls vçR;kLFk VDdj djrk gS rFkk blds lkFk fpid tkrk gSA ifj.kkeh ljy 

vkorZ xfr  dk vk;ke Kkr djksA lrg fpduh gSA 

 

 

Solution.  ekuk fd VDdj cgqr vYi le;kUrjky ds fy, gksrh gS rks ge laosx laj{k.k ds fl)kUr dk iz;ksx dj 

ldrs gSA VDdj ds ckn mHk;fu"B osx 
v

2
 gksxkA xfrt ÅtkZ = 

1

2
(2m) 

2
v

2

 
 
 

=
1

4
mv2 gSA pwafd bl {k.k 

fLçax lkekU; yEckbZ dh fLFkfr esa gS] rks ;g xfrt ÅtkZ dEiu dh dqy ÅtkZ gksxhA ;fn vk;ke A gks rks 

dqy ÅtkZ dks 
1

2
kA2 fy[k ldrs gSA bl çdkj 

   
1

2
kA2 = 

1

4
mv2 ls A = 

m

2k
v çkIr gksrk gSA   

 

Example 12. nzO;eku m1 o m2 ds nks xqVds lkekU; yEckbZ  o fLçax fu;rkad k okyh ,d fLçax ls tqM+s gSA fudk; ,d 

fpduh {kSfrt lrg ij j[kk gSA çkjEHk esa fLçax fp=kkuqlkj x0 ls lEihfM+r gSA 

   – x 
0 

 
   n'kkZb;s fd nksuksa xqVds mudh lkE;koLFkk dh fLFkfr ds lkis{k ljy vkorZ xfr djsaxs rFkk Kkr djksA  

   (a) vkorZdky     (b) çR;sd xqVds dk vk;ke  

   (c) le; ds Qyu ds :i esa fLçax dh yEckbZ                   

Solution :   ;gka nksuksa xqVds leku le; ij lkE;koLFkk esa gksaxs tc fLçax viuh çkdf̀rd yEckbZ esa gSA ekuk 

lkE;koLFkk1 o lkE;koLFkk2 fp=kkuqlkj xqVds A o B dh lkE;koLFkk fLFkfr gSA 

 
    

lkE;koLFkk 1 

1   2  x  x 

lkE;koLFkk 2 

lkE;koLFkk 1 lkE;koLFkk 2 

 
   ekuk nksyuksa ds nkSjku fdlh le; ij xqVds mudh lkE;koLFkk fLFkfr ls x1 o x2 nwjh ij gSA  

   pwafd fLçax&xqVdk fudk; ij dksbZ ckº; cy dk;Z ugha dj jgk gSA  

    (m1 + m2)xcm = m1x1  m2x2 = 0 

   ;k m1x1 = m2x2 

   çFke d.k ds fy, cy lehdj.k & 

    k(x1 + x2) =  m1

2
1

2

d x

dt
  ;k k(x1 + 1

2

m

m
x1) =  m1a1 

   ;k a1 =  1 2

1 2

k(m m )

m m


x1   2 = 1 2

1 2

k(m m )

m m


 

   bl çdkj T = 2 1 2

1 2

m m

k(m m )
2

K


 tgka  = 1 2

1 2

m m

(m m )
tks çHkkoh nzO;eku ds :i esa tkuk tkrk gSA  

   blh çdkj f}rh; d.k dk vkorZdky Hkh Kkr fd;k tk ldrk gSA nksuksa dk vkorZdky leku gksxkA  
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  (b) ekuk xqVdksa dk vk;ke A1 o A2 gSA   m1A1 = m2A2 

   ÅtkZ laj{k.k ls  ;  
1

2
k(A1 + A2)2 = 

1

2
kx0

2 ;k A1 + A2 = x0 ;k A1 + 1

2

m

m
A1 = x0 

   ;k A1 = 2 0

1 2

m x

m m
  blh çdkj A2 = 1 0

1 2

m x

m m
 

  (c) ekuk çFke d.k dh lkE;koLFkk fLFkfr ewy fcUnq ij gS] vFkkZr~ x = 0 d.k ds x funsZ'kkad dks fuEu izdkj 

fy[k ldrs gSA  

 
   l 

 x = 0 

lkE;koLFkk 1 lkE;koLFkk 2 

 

   x1 = A1cost  rFkk x2 =   A2cost 

   bl çdkj fLçax dh yEckbZ fy[kh tk ldrh gS  ; 

    yEckbZ = x2  x1 =   (A1 + A2)cost  
 

Example 13. fudk; lkE;koLFkk esa ,oa fLFkj gSA vc nzO;eku m1 dks m2 ls gVk ysrs gSA ifj.kkeh xfr dk vkorZdky ,oa 

vk;ke Kkr djksA fLçax fu;rkad K gSA       

 ////////////////////////// 

m 2 

m 1 

 

Solution.  fLçax esa izkjfEHkd f[kapko x = 1 2(m m )g

K


 

   vc ;fn m1 dks gVk ysrs gS rks m2 dh 

lkE;koLFkk fLçax dh lkekU; yEckbZ ls 2m g

K
 

uhps gksxhA   

 
////////////////////////// ////////////////////////// 

(m1+m2)g 
K 

m2g 
K 

m1g 
K 

N.L 

lkE;koLFkk 

 
   çkjfEHkd fLFkfr ij pwafd osx 'kwU; gS blfy, ;g lhekUr fLFkfr ij gSA  

   vr% vk;ke = 1m g

K
,  vkorZdky = 2m

2
K

  pqafd dsoy m2 nzO;eku dh oLrq nksyu dj jgh gS 

———————————————————————————————————  

8. fLçaxksa dk la;kstu 

8.1   Js.khØe la;kstu :        

 dqy foLFkkiu x = x1 + x2   

 nksuksa fLçaxksa es ruko = k1 x1 = k2 x2 

    Js.khØe la;kstu ds fy, rqY; fLFkjkad Keq fuEu }kjk O;Dr fd;k tkrk gS 

   1/keq = 1/k1 + 1/k2  T = 2
eq

m

k
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 uksV :  

 Js.khØe la;kstu esa] lHkh fLçaxksa esa ruko leku gksrk gS rFkk f[kapko vyx&vyx gksrk gSA (;fn k leku gks rks 

f[kapko Hkh leku gksxkA)  

  Js.khØe la;kstu esa fLçax esa f[kapko] fLçax fu;rkad ds O;qRØekuqikrh gksrk gSA 

  fLçax fu;rkad] fLçax dh lkekU; yEckbZ ds O;qRØekuqikrh gksrk gSA  

   k  1/ 

   k1 1 = k2 2 = k3 3 

  ;fn fLçax ds ‘n’ VqdM+s dj fn;s tk;sa rks çR;sd VqdM+s dk fLçax fu;rkad nk gksxkA 
 

8.2 lekUrj Øe la;kstu :    

 nksuksa fLçaxksa esa f[kapko leku gksxk ysfdu nksuksa ij dk;Zjr cy vyx&vyx gksxkA fudk; 

ij dk;Zjr cy = F 

   F = – (k1 x + k2 x)      F = – (k1 + k2 )x     F = – keqx 

    keq = k1 + k2    T = 2
eq

m

k
 

 

 

  

9. ljy vkorZ xfr esa vkorZdky] dks.kh; vko`fÙk Kkr djus dh fof/k;k¡ 

 (a)  cy / cy vk?kw.kZ fof/k        (b) ÅtkZ fof/k    

 

 
 

Example 14.  fp=k esa n'kkZ;h xbZ jLlh, f?kjuh rFkk fLçax gYdh gSA nzO;eku m dk vkorZdky Kkr djksA    

 ///////////////////////// 

//////////////////////////// 

k 
m 

 

Solution.  (a)  cy fof/k       

    ekuk CykWd dh lkE;koLFkk esa fLçax dk foLrkj x0 gSA 

     kx0 = mg  .....(1)    

 

lkekU; yEckbZ 

///////////////////////// 

//////////////////////////// 

k 
m 

m 

 x 
 x 

0 
lkE;koLFkk fLFkfr 

 

    vc ;fn ge CykWd dks x nwjh ls uhps dh vksj foLFkkfir djsa rks CykWd ij ek/; fLFkfr dh vksj dqy 

cy fuEu gSµ  

     F = k(x + x0)  mg = kx  (1) dk mi;ksx djrs gq, 

    bl çdkj dqy cy ek/; fLFkfr dh vksj gS ,oa x ds lekuqikrh gSA blfy, d.k ljy vkorZ xfr djsxk 

rFkk bldk vkorZ dky    

     T = 2
m

k
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   (b)  ÅtkZ fof/k  

    ekuk fLizax dh lkE;koLFkk yEckbZ ij xqVds dh xq:Roh; fLFkfrt ÅtkZ 'kwU; gSA  vc lkekU; yEckbZ ls 

x nwjh uhps xqVds dh pky v ekurs gSA pwafd ljy vkorZ xfr esa dqy ;kaf=kd ÅtkZ lajf{kr gSA 

      mgx + 
1

2
kx2 + 

1

2
mv2 = fu;rkad 

    le; ds lkis{k vodyu djus ij ge ikrs gS  

      mgv + kxv + mva = 0     

    tgk¡ a Roj.k gSA 

     F = ma =  kx + mg  ;k F =  k(x  
mg

k
) 

    xfr ds fy, ;g n'kkZrk gS fd cy fu;rkad k rFkk lkE;koLFkk fLFkfr x = 
mg

k
 gSA 

    blfy, d.k ljy vkorZ xfr djsxk rFkk bldk vkorZ dky T = 2
m

k
 gksxkA 

———————————————————————————————————  

10. ljy yksyd 

 ;fn ,d Hkkjh fcUnqor nzO;eku ,d gYdh o vforkU; Mksjh ds }kjk ,d n`<+ 

vk/kkj ls yVdk;k tk;s rks ;g O;oLFkk ljy yksyd dgykrh gSA ljy yksyd 

dk vkorZ dky T = 2
g

   

 (dHkh&dHkh ge x.kuk dh ljyrk ds fy, g = 2 ysrs gS) 

 

 

 

 Note :  

  ;fn ljy yksyd dk dks.kh; vk;ke vf/kd gS rks vkorZdky  

  T = 2 
2
01

g 16

 
 

 
 

   (vU; ijh{kkvksa ds fy,) 

       tgk¡ 0 jsfM;u esa gSA 

   ljy yksyd ds vkorZdky dk lq=k gS ;fn ljy yksyd dh yEckbZ  iF̀oh dh f=kT;k R ds rqyukRed gSA    

  T = 2 
1

1 1
g

R

 
 

 

 ;gk¡] R = i`Foh dh f=kT;k  

 vuUr yEckbZ ds ljy yksyd dk vkorZ dky vf/kdre gksrk gS tks fd T = 2
R

g
 = 84.6 feuV ls fn;k 

tkrk gSA (tgk¡ R i`Foh dh f=kT;k gSA) 

   lSd.M yksyd dk vkorZdky 2 sec rFkk  = 0.993 m gSA 

   ljy yksyd dks.kh; ljy vkorZ xfr  djrk gS ijUrq vYi dks.kh; foLFkkiu ds fy, bldh xfr js[kh; ljy 

vkorZ xfr ekuh tkrh gSA 

  ;fn ljy yksyd ij vk/kkfjr ?kM+h dk vkorZ dky c<+rk gS rks ?kM+h /kheh gks tk,xh ijUrq ;fn  vkoZrdky 

?kVrk gS rks ?kM+h rhoz gks tkrh gSA 

   ;fn g fu;r o  yEckbZ esa ifjorZu gks rks 
T 1

100 100
T 2

 
    

   ;fn  fu;r o g Roj.k esa ifjorZu gks rks, 
T 1 g

100 100
T 2 g

 
     

   ;fn  yEckbZ esa ifjorZu rFkk g xq:Ro ds dkj.k Roj.k esa ifjorZu gks rks  

    
T 1 1 g

100 100
T 2 2 g

   
    

 
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Example 15.  40 cm yEckbZ dk ,d ljy yksyd 0.04 rad ds dks.kh; vk;ke ls nksyu djrk gSA Kkr djks (a) vkorZdky 

(b) xksyd dk js[kh; vk;ke (c) xksyd dh pky tc Mksjh Å/okZ/kj ls 0.02 rad dk dks.k cukrh gS rFkk  

(d) dks.kh; Roj.k tc xksyd {kf.kd fojkekoLFkk ij gSA g = 10 m/s2 ysaA 

Solution :  (a) dks.kh; vko`fÙk  = g/  = 
210m / s

0.4m
 = 5 s–1 

    vkorZdky  
2


 = 

1

2

5s


 = 1.26 s. 

   (b) js[kh; vk;ke = 40 cm × 0.04 = 1.6 cm 

   (c) 0.02 rad foLFkkiu ij dks.kh; pky  = (5 s–1) 2 2(0.04) (0.02)  rad = 0.17 rad/s. 

    ;gk¡ bl {k.k xksyd dh pky  = (40 cm) × 0.175–1 = 6.8 cm/s. 

   (d) {kf.kd fojkekoLFkk ij] xksyd lhekUr fLFkfr ij gSA vr% dks.kh; Roj.k  

     = (0.04 rad) (25 s–2) = 1 rad/s2.  

———————————————————————————————————  
10.1 Rofjr funsZ'k rU=k esa ljy yksyd dk vkorZ dky :  

  T = 2
eff.g

 tgk¡ 

 geff. = funsZ'k rU=k esa xq:Ro ds dkj.k çHkkoh Roj.k = g a  

 a  = fuyEcu fcUnq dk tehu ds lkis{k Roj.k 

 bl lw=k dks mi;ksx djus dh 'krZ : g a  = fu;rkad 

 ek/; fLFkfr ij geff = 
Mksjh e sa Roj.k

yksyd dk æO;eku
 

 
Example 16. ,d {kSfrt lM+d ij ,d leku :i ls Rofjr dkj dh Nr ls ,d ljy yksyd yVdk gqvk gSA ;fn bldk 

Roj.k a0 rFkk yksyd dh yEckbZ  gks rks ek/; fLFkfr ds lkis{k vYi nksyuksa dk nksyu dky Kkr dhft,A 

Solution.  ge dkj ds ra=k esa dk;Z djsaxsA D;ksafd ;g lM+d ds lkis{k Rofjr gS] vr% m nzO;eku ds xksyd ij ,d 

Nn~e cy ma0 vkjksfir djuk gksxkA 

   ek/; fLFkfr ds fy, dkj ds lkis{k xksyd dk Roj.k 'kwU; gksuk pkfg,A ;fn  Mksjh }kjk Å/okZ/kj ds lkFk 

cuk;k x;k dks.k gks rks bl fLFkfr esa ruko] Hkkj o Nn~e cy dk ;ksx 'kwU; gksxkA 

   bl çdkj mg o ma0 dk ifj.kkeh (F = 2 2
0m g a ) Mksjh ds vuqfn'k gksxkA  

    tan = 0ma

mg
 = 0a

g
 

   vc ekuk fd Mksjh fp=kkuqlkj  dks.k ls vkSj fo{ksfir dh tkrh gSA 

   vc, çR;ku;u cy vk?kq.kZ (F sin )  = – m2  

   F dk eku j[kus ij ,oa vYi  ds fy, sin dk mi;ksx 

djus ij 

   ( 2 2
0m g a ) = – m 2 

   ;k –

2 2
0g a
blfy, 2 = 

2 2
0g a

 

   ;g vkorZdky ds lkFk ljy vkorZ xfr dh lehdj.k gSA  

   T = 
2


 = 2

2 2 1/ 4
0(g a )

 

 

 0 

F 

 
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———————————————————————————————————  

10.2 ;fn m g  ds vfrfjDr vU; cy dk;Z djrs gS rks : 

    T = 2
eff.g

  tgk¡  geff. = 
F

g
m

  

 F  = ‘m’ ij dk;Zjr fu;r cyA 

 
Example 17. ‘’ yEckbZ ,oa ‘m’ nzO;eku ds xksyd okyk ljy yksyd ty ds vUnj dks.kh; ljy vkorZ xfr dj jgk gSA 

xksyd ds Hkkj ds vk/ks Hkkj ds cjkcj fu;r mRIykod cy xksyd ij dk;Z dj jgk gSA nksyuksa dk vkorZ 

dky Kkr djks ? 

Solution.  ;gk¡ geff. = g – 
mg/ 2

m
 = g/2.  bl çdkj T = 2 

2

g
 

———————————————————————————————————  

11. fi.M yksyd@ HkkSfrd yksyd  

 tc ,d ǹ<+ fi.M dks fdlh v{k ls yVdkdj blds lkis{k nksyu 

djok;s tk;s rks ;g O;oLFkk fi.M yksyd dgykrk gSA  

 C = nzO;eku dsUnz dh fLFkfr 

 S = fuyEcu fcUnq 

  = fuyEcu fcUnq o nzO;eku dsUnz ds e/; nwjh (;g xfr ds nkSjku 

fu;r jgrh gSA)  

 ek/; fLFkfr ls vYi dks.kh; foLFkkiu “” ds fy, 

 çR;ku;u cy vk?kw.kZ mg sin gSA

  mg vYi ds fy, sin=   

 

C 

S 

 

C 

 

S 

 

 
 ;k   mgtgka  = fuyEcu fcUnq ds lkis{k tM+Ro vk?kw.kZ 

 ;k  
mg


;k 2 = 

mg


 vkorZ dky T = 2

mg


  = CM + m2 

 tgk¡ CM  = nksyu v{k ds lekUrj o nzO;eku dsUnz ls xqtjus okyh v{k ds lkis{k tM+Ro vk?kw.kZ gSA  

   T  = 2 
2

CM m

mg

 
 tgk¡  CM = mk2 

  k = ?kw.kZu f=kT;k (nzO;eku dsUnz ls ikfjr v{k ds lkis{k) 

  T = 2  
2 2mk m

mg


  ; T = 2

2 2k

g


  = 2

eqL

g
 Leq = 

2k
  = ljy yksyd dh rqY; yEckbZ ;    

 tc  = k  gks rks T U;wure gksxk  

  Tmin = 2
2K

g
 

 T o ds ek/; xzkQ  

 T 

  = k 

g 
k 2 

2 T   
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Example 18. 1.00 m yEckbZ dh le:i NM+ ,d fljs ls yVdk;h tkrh gS rFkk ;g vYi vk;ke ls xq:Ro ds çHkko esa 

nksyu djrh gSA nksyu dky Kkr dhft,A (g = 10 m/s2) 

Solution.  vYi nksyuksa ds fy, dks.kh; xfr yxHkx ljy vkorZ xfr gksrh gS rFkk vkorZdky fuEu lw=k }kjk fn;k 

tkrk gS &  

   T = 2
mg( / 2)


  = 2

2(m / 3)

mg( / 2)
 = 2

2

3g
 = 2

2

2 1.00m

3 10m / s




 = 

2

15


s 

———————————————————————————————————  

12. ejksM+h yksyd  

 tc ,d oLrq dks blds dsUnz ij ,d gYds ejksM+h rkj }kjk yVdk;k tkrk gS rks bl O;oLFkk dks ejksM+h yksyd dgrs 

gSA ejksM+h rkj vko';d :i ls vforkU; gksrk gS ijUrq ;g bldh v{k ds lkis{k ,saBu ds fy, Lora=k gksrk gSA tc 

rkj dk fupyk fljk FkksM+k lk ?kqek;k tkrk gS rks rkj oLrq dks ?kw.khZ nksyu çnku djus ds fy, çR;ku;u cyk?kw.kZ 

vkjksfir djrk gSA rks mRiUu çR;ku;u cyk?kw.kZ                      

  C tgk¡ C = ejksM+h fu;rkad 

 ;k  C tgk¡  = Å/okZ/kj v{k ds  lkis{k tM+Ro vk?kw.kZ  

 ;k 
C
θ


  vkorZ dky  T = 2

C


  

 

Example 19. f=kT;k 5.0 cm o nzO;eku 200 g dh ,d le:i pdrh ds dsUnz ij ,d /kkRoh; rkj ca/kk gS] ftldk nwljk 

fljk Nr ls fLFkj ca/kk gSA yVdh gqbZ pdrh dks rkj ds lkis{k dqN dks.k ls ?kqekdj NksM+ nsrs gSA ;fn 

pdrh 0.20 s ds vkorZdky ls ejksM+h nksyu djrh gks] rks rkj dk ejksM+h fu;rkad Kkr djksA  

Solution.  iznf'kZr fp=k dh fLFkfr esa pdrh dk rkj ds lkis{k tM+Ro vk?kw.kZ   

    = 
2mr

2
 = 

2 2(0.200kg)(5.0 10 m)

2


 = 2.5 × 10–4 kg - m2. 

   vkorZdky T = 2
C


;k C = 

2

2

4

T

 
=

2 4 2

2

4 (2.5 10 kg m )

(0.20 s)

  
 = 0.25 

2

2

kg m

s


 

 

 

———————————————————————————————————  

13. nks ljy vkorZ xfr;ksa (SHM) dk v/;kjksi.k  

13.1 ,d gh fn'kk esa] ,d leku vko`fÙk ds fy,  

 x1 = A1 sin t   

 x2 = A2 sin (t + ),   rc ifj.kkeh foLFkkiu 

 x = x1 + x2 = A1 sin t + A2 sin (t + ) = A sin (t + ) 

 tgk¡  A = 2 2
1 2 1 2A A 2A A cos    vkSj  = tan–1 2

1 2

A sin

A A cos

 
 

  
     

 ;fn  = 0, gks rks nksuksa ljy vkorZ xfr;k¡ leku dyk esa gksxh rFkk A = A1 + A2  

 ;fn  = , gks rks nksuksa ljy vkorZ xfr;k¡ foijhr dyk esa gksxh rFkk A = |A1 –  A2| 

 nks ;k nks ls vf/kd ljy vkorZ xfr;ks ds v/;kjksi.k ds dkj.k ifj.kkeh vk;ke bl fLFkfr esa dyk vkjs[k ds }kjk Hkh 

Kkr dj ldrs gSA  
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13.2 leku fn'kk esa ijUrq fHkUu&fHkUu vko`fÙk ds fy,  

  x1 = A1 sin 1t 

  x2 = A2 sin 2 t 

 rks ifj.kkeh foLFkkiu x = x1 + x2 = A1 sin 1t + A2 sin 2t 

 ;g ifj.kkeh xfr ljy vkorZ xfr ugha gSA 

13.3  nks yEcor~ fn'kkvksa esa 

  x = A sin t  

  y = B sin (t + ) 

 fLFkfr (i) :  ;fn  = 0 ;k  gks rks y = ± (B/A) x gksxk] blfy, iFk ljy js[kh; gksxk o ifj.kkeh foLFkkiu   

    r = (x2 + y2)½ = (A2 + B2)½ sint gksxk  

    tks fd 
2 2A B  vk;ke dh ljy vkorZ xfr dk lehdj.k gSA 

 fLFkfr (ii) :  ;fn  = 
2


 gks rks x = A sin t   

           y = B sin (t + /2) = B cos t 

    blfy, ifj.kkeh 
2

2

x

A
+ 

2

2

y

B
= 1 gksxk, vFkkZr~ ;g ,d nh?kZo`Ùk dh lehdj.k gS] ;fn A = B gks rks 

v/;kjksi.k ,d o`Ùk dh lehdj.k gksxkA ifj.kkeh xfr ljy vkorZ xfr ugh gSA   
 

13.4 ,d gh fn'kk ds vuqfn'k ljy vkorZ xfr;ksa dk v/;kjksi.k (dyk vkjs[k dk mi;ksx djrs gq,)   

 nks ;k nks ls vf/kd ljy vkorZ xfr;k¡ ,d gh js[kk ds vuqfn'k gS rks mudk ifj.kkeh] dyk vkjs[k cukdj lfn'k 

;ksx  }kjk çkIr fd;k tk ldrk gSA 

 1. ljy vkorZ xfr dk vk;ke] lfn'k dh yEckbZ ¼ ifjek.k½ ds :i esa fy;k tkrk gSA 

 2. bu lfn'kksa ds e/; dykUrj] bu lfn'kksa ds e/; dks.k ds :i esa fy;k tkrk gSA lfn'kksa dk ifj.kkeh dk ifjek.k 

ljy vkorZ xfr dk ifj.kkeh vk;ke gksrk gS rFkk ifj.kkeh lfn'k dk dks.k ifj.kkeh ljy vkorZ xfr ds fy, 

dyk fu;rkad dks crkrk gSA 

 mnkgj.k ds fy, ;    

  x1 = A1 sin t  

  x2 = A2 sin (t + )              

 ;fn ifj.kkeh ljy vkorZ xfr  dh lehdj.k x = A sin (t + ) yh 

tk;s rks 

  A = 2 2
1 2 1 2A A 2A A cos    

  tan  = 2

1 2

A sin

A A cos



 
 

 A 2 

A 

A 1  

 

Example 20 fuEu xfr;ksa ds la;kstu ls çkIr ljy vkorZ xfr dk vk;ke Kkr dhft,A  

    x1 = (2.0 cm) sint   rFkk   x2 = (2.0 cm) sin (t + /3). 

Solution.  nh xbZ nks lehdj.ksa vk;ke A1 = 2.0 cm rFkk A2 = 2.0 cm ls X-v{k ds vuqfn'k ljy vkorZ xfr;ksa dks 

çnf'kZr djrh gSA nksukss ljy vkorZ xfr;ksa ds e/; dykUrj /3 gSA ifj.kkeh ljy vkorZ xfr dk vk;ke A 

fuEu }kjk fn;k tkrk gSA  

   A = 2 2
1 2 1 2A A 2A A cos    = 2 2 2(2.0cm) (2.0cm) 2(2.0cm) cos

3


   = 3.5 cm 
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Example  21. x1 = 3 sin t,   x2 = 4 cos t  

   Kkr dhft, (i) ifj.kkeh ljy vkorZ xfr dk vk;ke (ii) ifj.kkeh ljy vkorZ xfr dh lehdj.kA 

Solution.  lcls igys lHkh ljy vkorZ xfr;ksa dks sine ¼T;k½ ds Qyu ds :i esa “t” dks /kukRed j[krs gq,] 

/kukRed vk;ke ds lkFk fy[krs gSA   

    x1 = 3 sin t,    x2 = 4 sin (t + /2) 

   A = 2 23 4 2 3 4cos
2


     = 9 16  = 25  = 5  

   tan  = 
4sin

42

3
3 4cos

2








   = 53º   

   lehdj.k x = 5 sin (t + 53º)   
 

Example  22. x1 = 5 sin (t + 30º)  

   x2 = 10 cos (t) 

   ifj.kkeh ljy vkorZ xfr dk vk;ke Kkr djksA 

Solution.  x1 = 5 sin (t + 30º) 

   x2 = 10 sin (t + 
2


) 

   dyk vkjs[k A = 2 25 10 2 5 10cos60º     

      = 25 100 50   = 175  = 5 7  

 

60º 

10 

5  
 

Example 23.  ,d d.k nks ljy vkorZ xfr;ksa x1 = A1 sin t rFkk x2 = A2 sin (t + /3) ds v/khu xfr'khy gSA Kkr 

djks (a) t = 0 ij foLFkkiu  (b) d.k dh vf/kdre pky o (c) d.k dk vf/kdre Roj.kA  

Solution.  (a) t = 0 ij  x1 = A1 sin t = 0 rFkk x2 = A2 sin (t + /3) 

    = A2 sin (/3) = 2A 3

2
. vr% t = 0 ij ifj.kkeh foLFkkiu gS & 

    x = x1 + x2 = A2
3

2
 

   (b) nksuksa xfr;ksa dk ifj.kkeh] leku dks.kh; vko`fÙk  dh ,d ljy vkorZ xfra gks rks ifj.kkeh xfr dk 

vk;ke   

    A = 2 2
1 2 1 2A A 2A A cos( /3)    = 2 2

1 2 1 2A A A A   

    vf/kdre pky umax = A  =  2 2
1 2 1 2A A A A   

   (c) vf/kdre Roj.k amax = A 2 = 2 2 2
1 2 1 2A A A A   

 

Example 24. leku fn'kk esa leku vk;ke rFkk leku vkof̀Ùk dh nks ljy vkorZ xfr;ks ds v/khu ,d d.k xfr'khy gSA 

;fn ifj.kkeh vk;ke fdlh ,d ljy vkorZ xfr ds vk;ke ds cjkcj gS rks nksuksa xfr;ksa ds e/; dykUrj 

Kkr dhft,A  

Solution.  ekuk fd çR;sd xfr dk vk;ke A gSA ifj.kkeh vk;ke Hkh A gSA ;fn nksukss xfr;ksa ds e/; dykUrj   gks rks 

   A = 2 2A A 2A. A.cos    ;k = A 2(1 cos )  = 2A cos
2


 

   ;k cos 
2


 = 

1

2
   ;k  = 2/3.   
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Problem 1.   uhps fn[kkbZ xbZ fLFkfr;ksa ds fy, ljy vkorZ xfr dk lehdj.k fy[kks A 

   (a) 

  t = 0 

0 A -A   (b) 

  t = 0 
0 A -A   

   (c) 
  t = 0 

0 A A/2 -A 
 

Solution :  (a)  t = 0  ij  x = +A  

    x = A sin(t + )  

    A = A sin ()  

     = /2    

    x = A sin t
2

 
  
 

 = Acos (t)     

   (b)  t = 0 ij  x = – A  

    x = A sin(t + )  

    – A = A sin    

     = 
3

2


 

    x = A sin
3

t
2

 
  
 

  x = – A cos (t)    

   (c)  t = 0  ij  x = 
A

2
  

    x = A sin (t + )   ;    
A

2
 = A sin(t + )  

    
1

2
 = sin     f = 30°, 150   

    d.k lkE;koLFkk dh vksj _.kkRed fn'kk esa xfr'khy gSA  

    osx  v = A cos (t + )   

    t = 0  ij   v = –ve      

    v = Acos   vr%   = 150°  

    x = A sin(t + 150º)   

    Ans. (a) x = A cost ; (b) x = A cost ; (c) x = A sin(t + 150º)   
 

Problem 2.  nzO;eku m dk fi.M A, vk;ke a ls ljy vkorZ xfr dj jgk gSA tc fi.M A ek/; fLFkfr ls xqtjrk gS] 

rc nzO;eku m dk ,d vU; fi.M B, /khjs ls fi.M A ij j[k nsrs gS rFkk B, A ls fpid tkrk gSA ubZ ljy 

vkorZ xfr dk vk;ke rFkk vkorZdky Kkr djksA  

Solution :  

   

 

  

 

 

   nzO;eku m dk vkorZdky = 2
m

K
 

   nzO;eku 2m dk vkorZdky = 2
2m

K
 

   lkE;koLFkk ij xfrt ÅtkZ  = dqy ÅtkZ  

   nzO;eku m ds fy,  : 
1

2
mu2 = 

1

2
m 2a2     .....(1)  

   nzO;eku 2m  ds fy,  : 
1

2
2mv2 = 

1

2
2m

2

2

 
 
 

 A2   .....(2)   
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   laosx laj{k.k ls mu = 2mv   

    v = 
u

2
 

    
1

2
2m 

2
u

2

 
 
 

= 
1

2
2m

2

2

 
 
 

A2     .....(3)   

   lehdj.k (1) & (3) ds Hkkx ls 4 = 
2

2

2a

A
  

   u;k vk;ke A = 
a

2
  Ans. T = 2 

2m

K
 vk;ke = 

a

2
 

 

Problem 3.  mijksDr ç'u esa ;fn B dks ek/; fLFkfr ls 
a

2
 nwjh ij A ij j[k fn;k tk; rks bldk u;k vkorZdky o 

vk;ke D;k gksxkA  

Solution :  T = 2 
m

K
   

 

     

   T = 2
2m

K
  

 

  

   laosx laj{k.k ls  

   mu = 2mv    v = 
u

2
 

a

2
 ij xfrt ÅtkZ   

   m nzO;eku ds fy, :  
1

2
mu2 = 21

m
2



2
2 a

a
2

  
   
   

    .........(1)  

   2m nzO;eku ds fy,  : 
1

2
2mv2  = 

2
1

2m
2 2

 
 
 

2
2 a

A
2

  
   
   

  .........(2)  

    
1

2
2m 

2u

4
 = 

21
2m

2 2

 2
2 a

A
4

 
 

  

    ..........(3)  

   lehdj.k (1) & (3) ds Hkkx ls   

    2 = 

2
2

2
2

a
a

4

a
A

4





  u;k vk;ke  A = 
5

8
a   Ans. T = 2

2m

K
,  vk;ke =  a

5

8
 

 

Problem 4.  fi.M dks n'kkZ;h x;h fLçax dh lkekU; yEckbZ ls /khjs&/khjs fxjk;k tkrk gSA fLçax esa egÙke f[kapko Kkr 

 djksA                                                         

 ////////////////////////// 

m 

K  0 

 
Solution :  pwafd CykWd fLFkjkoLFkk ls /khjs&/khjs fxjrk gS] vr% vf/kdre izlkj gksxkA  

   tc mg  = Kx0  

    x0 = 
mg

K
  vf/kdre izlkj   Ans. 

mg

K
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Problem 5.  mijksDr ç'u esa ;fn fi.M dks eqDr fd;k tkrk gS] rks egÙke f[kapko Kkr djksA  

Solution :  
 ////////////////////////// ////////////////////////// ///////////////// 

m 

x 0 

L 0 

m 

 
   ekuk  x0 = vf/kdre izlkj       

   ÅtkZ laj{k.k ls mgx0 = 
1

2
Kx0

2 

   vf/kdre izlkj ij osx 'kwU; gksxk   

    x0 = 
2mg

K
 vf/kdre izlkj gSA   Ans. 

2mg

K
 

 

Problem 6.  fp=kkuqlkj nzO;eku m2 dk CykWd lkE;koLFkk esa gSA nzO;eku m1 dk vU; fi.M /khjs ls m2 ij j[krs gSA 

 nksyu dk vkorZ dky ,oa vk;ke Kkr djksA                                       

 

////////////////////////// 

m 
2 

K 

 

Solution :  vkorZdky  T = 2 1 2m m

K


  

 

 

   izkjfEHkd voLFkk esa pwafd osx 'kwU; gS] vr% ;g lhekUr voLFkk gSA   

   vk;ke  A = 1m g

K
   

   Ans. T = 2 1 2m m

K


  vk;ke  = 1m g

K
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Problem 7.  nzO;eku m2 dk fi.M fLFkj ,oa lkE;koLFkk esa gSA uhps dh vksj u osx ls xfreku m1 nzO;eku dk fi.M m2 

 ls Å/okZ/kj Vdjkrk gS rFkk fpid tkrk gSA nksyu dh ÅtkZ Kkr djksA                 

 ////////////////////////// 

m 2 

m 1 

u 

 

Solution :  ekuk VDdj ds i'pkr~ m1 o m2 dk osx v gSA  

   laosx laj{k.k ls   

    m1u = (m1 +m2)v  

    v = 1

1 2

m u

m m
  

   vr%, KE = 
1

2
 (m1+m2)v2 = 

2
21

1 2

m1
u

2 m m
     

   m2g = Kx1   

   (m1 + m2)g = Kx2       

   PE = 
1

2
K(x2 – x1)2  = 

1

2
K 

2

1m g

K

 
 
 

  PE = 
1

2

2 2
1m g

K
  

 

 

   vr% nksyu dh ÅtkZ gS -  

   E = KE + PE  

   E = 
2 2
1

1 2

m u1

2 m m
 + 

2 2
1m g

2K
      = 

1

2

2 22 2
1 1

1 2

m u m g

m m K

 
 

  

    Ans. 

 

Problem 8.  ,d fpdus urry ij ,d CykWd j[kk tkrk gS ;g xfr djus ds fy, Lora=k gSA CykWd esa ,d ljy yksyd 

tqM+k gSA bldk vkorZdky Kkr dhft,A  

 

 

Solution :  ekuk Fp = Nn~e cy  

   lkE;koLFkk ds fy,  

   Tsin + FP = mgsin     

   Tsin + ma = mgsin    

   pwafd a = gsin        

   Tsin + mgsin = mgsin   

   Tsin = 0  

    = 0 

 
 

 

 

mgsin  

  

Tcos  

mg 

mgcos  

T 
Tsin 

mgsin 

 

   vr% lkE;koLFkk esa Mksjh ur ry ds yEcor~ gksxhA   
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   vr% izHkkoh 'g' gksxk -  

   geff = gcos   
 

 

 

g 

gcos  

 

   vkorZ dky T = 2 
effg

  ;   T = 2
gcos

   Ans. 

 

Problem 9.  x1 = 5 sin t  

   x2 = 5 sin (t + 53º) 

   x3 = – 10 cos t        ifj.kkeh ljy vkorZ xfr dk vk;ke Kkr djksA 

Solution :  x1 = 5sint  

   x2 = 5 sin (t + 53º) 

   x3 = – 10 cos t        x3  = 10 sin(t + 270°)  fy[k ldrs gSa  

   lfn'k fu:i.k ls ifj.kkeh vk;ke Kkr djus ij   

 

53° 

5 

5 

10 



 

R 

8 

6 

 

   ifj.kkeh vk;ke  | R | = 2 28 6   = 10  Ans.  
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