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HINTS & SOLUTIONS OF WAVE ON A STRING 
EXERCISE-1 

Hkkx - I 
A-1. (a) vk;ke   A = 10 mm 

 (b) rjax la[;k   k = 5 cm–1 

 (c) rjaxnS/;Z    = 
2

k


 = 

2

5
 cm 

 (d) vkof̀Ùk   f =  
2




= 30 Hz 

 (e) vkorZdky  T = 
1

f
 = 

1

30
s   

 (f) rjax dk osx  u = f = 12 cm/s.  

 

A-2. A2 = A1
2 + A2

2 + 2A1 A2 cos 

 
2


A1 = Ym , A2 = Ym 

 Y2 = Y2
m + Y2

m + 2Y2
m × cos 

2


 

 Y2 = Ym
2 + Ym

2  [Y = 2 Ym = 1.41 Ym]
 

A-3. (a)  = 2f = 10 Red/sec jsfM;u@lssad.M 

 (b)  × 5 = 20  = 4 m  K= 
2


 = 

2


 rad/m 

 (c) y = 12 × 10–2 sin (t – kx + ) 

  = 12 × 10–2 sin (10 t – 
2


 x + ) 

 t = 0   ij x = 0 & y = 0 

  0 = sin   

   = 0 ;k  

 
y

x




 = 12 × 10–2 –

2

 
 
 

 cos (100 t – 
2


x + ) 

 t = 0 ij x = 0 

 
y

x




= – 12 × 10–2  

2

 
 
 

cos   

 
y

x




   /kukRed gksuk pkfg,A 

   

 y = 12 × 10–2 sin (10 t –
2


 x + ) 

  = 12 × 10–2 sin (
2


x – 10 t) 

 (d) Vmax = A 

  = 12 × 10–2  × 10   

  = 1.2  = 
6

5
   

 (e) Amax = A2  

  = 12 × 10–2 × 10 × 10   

  = 12 2   
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A-4.  = 
2

T


 = 

2

8 2




 = 

3


 

  K = 
v


 = 

3 6




 = 

18


 

  y = 0.5 sin t x
3 18

  
   

 
 

  t = 2 ij , x = 8 , y = 0 

   = 
7

9


 

  y = 0.5 sin 
7

t x
3 18 9

   
  

 
 

 
 

A-5. (a) D, E, F  (<ky = –ve  vp = +ve) 

 (b) A, B, H  (<ky = +ve  vp = –ve) 

 (c) At C, G, [<ky = 0] 

 (d) At A, E [<ky] 

 

B-1. V = 
T


 = 

½

–3

1350

5 10

 
 

 
 = 300 3 m

sec
 

 

B-2. V = 
T


 = 

–3

20 2.5

5 10




 = 100 m/sec 

 t = 
D

v
 = 

2

100
=  

1

50
sec 

 

B-3. fupys fljs dk  

 V = 
mg


 = f    ......(1) 

 vc 'kh"kZ ij  

 V1 = 
mg g 


 = f´  ......(2) 

  = M = jLlh dk nzO;eku  

 lehdj.k (1) o (2) ls  

  ´ = 
m M

m


 = 

2 8

2


  = 5   = 

3

10 5
 m    

 

B-4. T/2 = 5 m sec. (T vkorZ dky gS)  

 T = 10 m sec.  

  f = 
1

10
 (m sec.)–1 = 100 sec–1 

 
2


 = 2 cm,  = 4 cm, v = f = 100 × 0.04 = 4 m/sec
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B-5. v = 
T


 =  

T

A
 

 1 2

2 1

v

v





 =   

1

2
  

 2

1




 = 

1

4
 

 1

2




 = 4 

 

B-6. V = 
T


 = 

–3

4 (10 6)

1.6 10

 


 = 200 m/sec 

 Vpully, ground = Vp,string  + Vstring, ground = 200 + 40 = 240 m/s 

 
C-1. (a) f = 50Hz 

  =
–3180 10

6


  = 3 × 10–2 Kg/m 

 2A = 15 × 10–2 m 
 A = 7.5 ×10–2 m 

 4 = 6  = 3/2 m eh. vkSj   v = f  = 75 m/sec 

  = 2f = 100 also  K = 
v


 = 

4

3


 

 ;fn dyk fu;rkad  gS rks  

  lehdj.k y = 7.5 × 10–2 sin 
4

100 t – x
3

 
   

 
 

 (b) Pav = 22f2A2v =
2025

32
2  625 w  

 

C-2. Pav. = 22 f2 A2 V 

 Pav. = 22 f2 A2  T / 

 eku j[kus ij Pav = 50 mw  

 v = T /   dk iz;ksx djks  

 

D-1. ijkofrZr rjax dk lehdj.k  

 y = 
80a

100

 
 
 

 sin  
2


t x

2

 
   
 

    

 (
2


 iFkkUrj tksMk x;k gS D;ksfd ijkorZu Bksl lrg ls gqvk gS) 

 ¼tSlkfd lrg n`< gS½ 

 
D-2. (a) aNet

rqY;
 = 0 

 (b) aNet
rqY; 

= a1 + a2 = 0.15 + 0.15 = 0.3 
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D-3. V = f  

  V = 100 × 2 = 200 
cm

sec
 

 (a) 
2

T


 × t = 

2 0.01

0.01


 = 2    

 (b)  =
2


  x = 

2

2


 =  

 (c) a = a1 + a2 = 4 mm 
  a = a1 – a2 = 0   

 

E-1. v = 
T


 = 

–3

25

100 10

10


 = 50 

  0 =  
v

2L
= 

50

2 10
 = 2.5 Hz 

   1 = 20 = 5 Hz  

      2 = 30 = 7.5 Hz 
 

E-2. (a) V = 
–3

150

7.2 10
 = 

250

3

m

sec
 ~ 144 m/s 

 (b) 
3

2


 = 90 cm       = 60 cm 

 (c) V = f   f = 
v


 = 

250 100

3 60




 = 

1250

3 3
 Hz  

 

E-3. 
4

2


 = 1.5  

  = 0.75 m   

 v =
3

10 10 1.5

15 10

 


 = 100 m/s 

 f =
v


= 

100

0.75
 = 

400

3
 Hz  

 

E-4. (a) As= 0.5 sin 
3


 x 

     = 0.5 sin 
3


 (1.5) = 0.5 cm 

 ysfdu ?kVd rjax dk vk;ke A gSA   

 (b)  2A = 0.5  
  A = 0.25 cm 

     K = 
3


 rFkk  = 40    f = 20 Hz 

    V = 
K


 = 120 cm/sec 

 (c) d = 
2


 = 

V

2f
 = 3 cm 

 (d) x = 1.5 cm ij  

t = 
9

8
sec  
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 y = 0.5 sin 1.5
3

 
 

 
  cos 40 × 

9

8
 

  = 0.5 sin 
2


 cos 45   

 = 0.5 (–1)  = – 0.5  

 vr% d.k _.kkRed lhekUr fLFkfr ij gksxk vFkkZr pky 'kwU; gksxh  

 

E-5. (a)    

  2 =  
  4f0 = 400   f0 = 100 Hz 
 

 (b)    

  
7

2


 =       = 

2

7
 

  
v

f
 =

2

7
   f = 7 

v

2
 = 700 Hz 

 
 

E-6. (i) y1 = 1.5 cos 
x

72 t
20

 
  

 
 

      y2 = 1.5 cos 
x
– 72 t

20

 
 

 
 

 (ii)  fuLian  

      
x

20


  = (2 n + 1) 

2


 

 x = (2 n + 1) 10     x = 10, 30, 50....... 

 (iii) izLian     
x

20


 = n  x = 20 n  x = 0, 20, 40, 60..... 

 

E-7. D;ksfd A  fljk eqDr gS vr% izLian cusxkA  

     = 1

4


  

 vc ;fn vk/kkj dks 10 cm nka;h rjQ f[kldk;k tkrk gS rks blls laf/k ij fuLian cusxkA  

     = 
2


   1

2
2

 
  
 

 

 D;ksfd V leku gS vr% ;fn rjaxnS/;Z dks vk/kk fd;k tkrk gS rks vko`fr nqxuh gks tk;sxh vFkkZr 240 Hz 

 

Hkkx - II 

A-1. As  
5

2


= 20    = 8 cm 

 K = 
2


 = 

314

4
 

  = KV 
–2

2

8 10




 × 350 = 27475 

  y = 0.05 sin 
314

x – 27475t
4

 
 
 

 

 
 

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


Wave on a string 
 

 

 

Corporate 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 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

A-2. y = 
2

1

1 x
 (t = 0) 

 y = 
2

1

1 (x – 2v)
 (t = 2) 

 rqyuk djus ij  

 x – 2v = x – 1 

 v = 0.5 
m

sec
 

 

A-3. 
maxPV  = A = Y0 2f = 4V 

 Y0 2f = 4 
2 f

2 /

 
 

  
    = 0Y

2


 

 

A-4. , , A, x vkSj t lehdj.k eas j[ksA  

 
2


 = 0.56 cm–1 

 2f = 12 sec–1 

 x + t +  
6


= 

12.56 180

3.14


 + 30 = 750º 

 y = 7.5 cm sin 750º = 3.75 cm. 

 v =
dy

dt
  = A cos x t

6

 
    
 

 

 = 7.5 × 12 × 
3

2
 = 77.94 cm/sec. 

 

A-5.  = 2f = 4 sec–1 

 K = 
2


 = 2 m–1 

  y = 0.5 cos (2x + 4t) 
 

A-6. ukoksa ds e/; nwjh = /2 = 10 m  

   = 20m  

 le;kUrjky, T = 4 sec .  

  V = /T = 20 m / 4sec.= 5m/s.   
 

A-7. RA =  
A

V

V
, B

B

V
R

V
  

 as VA > VB , RA < RB 

 
A-8. (B)  

 
 fcUnqor Lian vkd`fr] dqN le; ckn dh fLFkfr dks n'kkZrh gSA osx dh fn'kk d.kksa ds foLFkkiu ds vuqlkj fu/kkfjr 

dh tkrh gSA   

 x = 1.5 ij <ky /kukRed gSA 

 x = 2.5 ij <ky _.kkRed gSA 
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A-9. v = f  

 = 
54

60
 × 10 = 9 m/sec. 

 

B-1. V  T  

 1

2

V

V
 = 1

2

T

T
 = 

2T

T
 = 2  

 

B-2. VAB = 
–3

6.4g

10 10
 = 6400  =  80 

m

sec
 

 VCD =  
–3

3.2g

8 10
= 4000  =  20 10

m

sec
 

 VDE = 
–3

1.6g

10 10
 = 1600  = 40 m/s 

 

B-3. fp=k ls Li"V gSA 

  
 

B-4. 50 =  
mg


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

 52 = 
2 2 ½m(g a )


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

 (1) o (2) dks gy djs  

  a = 4.1 
2

m

sec
 

 
C-1. p0 = A0

2 0
2 v 

 0p

2
 = A2 2 v 

  2 = 

2 2

0 0

2 2

A

A




 

  As,  = 0 vkof̀r leku jgrh gSSA  

  A = 0A

2
 

 

C-2. ifjHkk"kk ls  

 

C-3. As <P> = 22 f2 A2 v eku j[kus ij  

 90 = 2 × 10 × f2 × 25 × 10–4 × 4 × 10–2   
–2

100

4 10


  f = 30 Hz  
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C-4.  P  A2  
2

2

P 4

0.40 2
     P = 1.6  okWV  

 

D-1. ifjHkk"kk ls  

 

D-2. ifjHkk"kk ls  

 

D-3. vk;ke A1 + A2 ls A1 – A2  ds chp ifjofrZr gksxkA  

 

D-4. ijkofrZr rajx mRdfeZr gS blfy, nwljh jLlh l?ku gS vr% pky de gksxhA  

 

D-5. A2
net = (ym + ym)2 for   = o 

  Anet = 2ym   I     Inet  A2
net  4ym

2  4I 

  tgka  fdlh ,d rjax dh rhozrk  

 

D-6. B rFkk G ds e/; iFkkUrj  gSA  

 
D-7.  

  

 ifj.kkeh vk;ke = 2 23 4  = 5m 

 

E-1. tSlk fd x = 0 ,d fuLian gS   blfy;s vizxkeh rjax gksuk pkfg, y = 2a sin kx sin t 

 vc gy djsa  

 

E-2. 
n

2

T


  = 350 vkSj  

n 1

2

 T


 = 420 

  
n

n 1
 =  

350

420
   n = 5  

5

2


 =      = 

2

5


 

  
v

f
 = 

2

5
  

    
v

2
= 

f

5
  

  f´ = 
f

5
 = 70 Hz 

 

E-3. At x1 = 
3K


 and x2 = 

3

2K


 

 fuLian ugh cusxas D;ksfd x1 vkSj x2 esa ls dksbZ Hkh sin kx = 0 ugh nsrk gSSA   

  x = x2 – x1 = 
7

6K


 

 1 = vkSj 2 = Kx = 
7

6


 

  1

2




 = 

6

7
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E-4. V = 
T


 = 

T

A
 =  

2

T

r 
 

 1

2

f

f
 = 

2

1 2 2

2

2 1 1

T r

T r


 


 = 
1 1

2
2 4

    = 
1

2
 

 

E-5. f =
4V

2L
   = 

v

f
 = 

L

2
 = 40 cm 

 

E-6.  = 
m

 = A 

 m1 = r2 

 m2 = 4 r2 

  1

2

v

v
 = 

1

2

T /

T /




 

 ekuk izFke rFkk f}rh; rkj esa Øe'k%  P ywi (loops) rFkk  q ywi (loops) curs gSA  

  
p

2
 V1 = 

q

2
 V2      

p

q
 = 

1

2
 

 

E-7. y = a sin t cos Kx 

 y = 1/2  (2a sin t cos Kx) 

  ?kVd rjax dk vk;ke a
2

 gSA 

 

Hkkx–III 
 

1. y rFkk d.k ds osx 
y

t




 ds fy, x = 0 rFkk t = 0 ds iz;ksx lsA (a) ds fy, x = 0 rFkk t = 0 ij  y = 0 gSA 

y

t




 > 0 

vFkkZr~ /kukRed vr% (R) ls lEcfU/kr gSA  

 

2. (A) ywiks (yEckbZ /2) dh la[;k le ;k fo"ke gksus ij Øe'k% fuLiUn o izLiUn e/; ij curk gSA  

 ,d gh leku ywi esa d.kksa ds e/; dykUrj 'kwU; rFkk lehiorhZ ywi ds d.kksa ds lkFk dykUrj  gksxkA 

 (B) rFkk (D) ywiks dh la[;k iw.kkZad ugh gksxh vr% e/; ij u rks foLiUn] ugh izLiUn cusxkA 

 ,d gh leku ywi esa d.kksa ds e/; dykUrj 'kwU; rFkk lehiorhZ ywi ds d.kksa ds lkFk dykUrj  gksxkA 

 

EXERCISE-2 

Hkkx - I 
 

1.
AB

CD

dk uki

dk uki
 = 

T


 =  V 

  

2. lHkh rjaxksa ds fy, v leku gS  

 fp=k ls 1 = 3 < 2  

 vr%  1 = 3 > 2  

 

3. V = 
k


 = 

420

21
 = 20  V = 

T


 = 20  

   T = (20)2  = (20)2 × 0.2 = 80N 
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4.  

  
 LiUn ds fy, ; 

 V = 
xg


 = xg  = 

dx

dt
 

 
dx

dt
 = xg  

x

o

dx

x
   =  g

t

o

dt  

 t = 
x

2
g

    ———(1) 

 d.k ds fy,  

 L – x =
1

2
  gt2 

 t = 
2(L – x)

g
    ———(2) 

 lehdj.k (1) o (2) ls 

     x = 
L

3
 ry ls  

 

5. ;fn T = mg = vg 

  f =  
1

2

T


 = 300   .....(1) 

  vc T´ = mg – fb = vg – 
V

2
 g. 

  T´ = vg 
2 –1

2

 
 
 

 

  f´ =  
1

2

vg (2 –1)

2




  .......(2) 

  
f´

f
 = 

½

2 –1

2

 
 

 
  f´ = 300 

½

2 –1

2

 
 

 
 

 

6. (a)  

      2T sin 
d

2


 = dm.2R 

      2T
d

2


 = 

m
 Rd.2R      T = 

2 2m R
 

   V = 
T


 = T

m
 = R   V = 

L

2
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 (b)  VP/R = 
L

2




 

  VP./G  – VR/G = 
L

2




  VP/G – 

L

2




 = 

L

2




 

  VP/G = 2 
L

2

 
 

 
  VP/G = 

L


 

 (c)  VP/R =  
L


  VP/G –  

L
–

2

 
 

 
= 

L

2




 

   VP/G = 0 
 

7. rjax dh ekud lehdj.k dks lUrq"V djus ij  

 

8. 
n

2

T


  = 384  

n –1

2

T


  = 288 

   
n

n –1
 = 

4

3
 

  n = 4 Now vc ; 4 
V

2L

 
 
 

 = 384 

 L = 75 cm j[ksa 

   V = 144 m/sec. 
 

9. ifjHkk"kk ls  

 

10. t = 2 lsd.M ij nksuksa Lianks dks fp=k (a) o fp=k (b) esa v/;kjksi.k ds ckn fp=k (c) esa crk;k x;k gSA 

 
 

11. ijkofrZr fdj.k mYVh gksxh ;fn ;g ijkorZu l?ku ek/;e ls gqvk gSA nhokj uhps ds fn'kk esa cy yxkrh gSA 
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12. tSls y = A sin (Kx – t + 30º) vkifrr rjax ds fy,  

 vc] ijkofrZr rjax ds fy, : ÅtkZ   vk;ke2 

  Y = 0.8 A sin (–Kx – t + 30 + 180) 

   Y = 0.8 A sin (–Kx – t + 210) 

   Y = –0.8 A sin (kx + t –210) 

   Y = –0.8 A sin [Kx + t – 30 – 180] 

   Y = 0.8 A sin [180 – (Kx + t – 30)] 

   Y = 0.8 A sin (Kx + t – 30) 
 

13. K = 0.025  =
2


    = 

2cm

0.025
 

 vko';d yEckbZ = 
2


 = 

1

0.025
 = 40 cm 

 

14. 
K


 = V dksbZ Hkh ?kVd lehdj.k ds fy,  

 

 
 

15.  

 1

1

v
n

2
    2

2

v
n

2
    

 rFkk n = 
v

2
  (rkj dh iw.kZ yEckbZ ds fy,) 

 As  = 1 + 2 + ... 

 
V

2n
 =  

1

V

2n
+

2

V

2n
  + ... 

 
1

n
 = 

1

1

n
 + 

2

1

n
 + ... 

 

16. ;g Li"V gS fd 0.2 L ij d.k dk vk;ke vf/kd gS rFkk 0.45 L, 0.5 L ij d.k fuLiUn ij gksaxs rFkk 0.25 ij 

çLiUn gksxkA         

 
 

 

17. f = 
1

2 40

mg


  = 256    ......(1) 

 f = 
1

2 22

bmg– f


  = 256  ......(2) 

 bmg– f

mg
 = 

2
22

40

 
 
 

 

 
v(1)g

v g
 = 

2 2

2

40 – 22

40
 

  = 
2

2 2

40

40 – 22
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18. f = 
1

2

T


  =  

1

2 1

YA
.

A




 = 

1

2

10 –14

3

9 10 5 10

9 10

  


  = 35 Hz 

 

19. D;ksfd, T =  
YA

20
4  0 = 

1

2 24

YA 4
.

20 
   .......(1) 

 vkSj T´ =  
YA

20
6  ´ = 

1

2 26

YA 6
.

20 
   .......(2) 

    
0

´


= 

24

26

6

4
      ´ > 0 

 

20. v T    

1 mg upthrust 1
1

2.2 mg (r.d)


     

tgk¡ r.d =  vkisf{kd ?kuRo = 1.26 

 

Hkkx - II 
 

1. Vmax = A = 5       A 
2

4


 = 5  

       A = 
10


cm. 

 

2. V = 
T


= 20 m/s  

   s = Vt  
  t = 0.03 sec. 
 
3.  

   
 T = M2g = M1g sin 30    M1 = 2M2 

 vc v =
T


   = 2

–3

M g

9.8 10
 

 100 =  2

–3

M

10
  M2 = 10kg 

    M1 = 20 kg 
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4.  
  

   

 f = 
v 

 
 

 U;wure fcUnq ij 

 f = 
1



mg


  

 f 1 = 
1

1

v


  mPpre fcUnq ij 

 f 1 =  
1

1



(M m)g


 

 f 1 = f :  L=kksr dh vkof̀r esa dksbZ ifjorZu ugh gksxkA 

 
1



mg


  = 

1


 , 

(M m)g


   1 M m

m

 
   
  

  (D) 

 

5. (a)  = Kx = 
dM

dx
 

        
M

O

dM  =  
L

O

Kx dx  

   M = 
2KL

2
 

   and K = 
2

2M

L
 

  (b) V =  
F


= 

F

Kx
 =

dx

dt

L

0

x dx  =  
F

K

t

o

dt  

      t  = 
34L K

.
9 F

 = 
3

2

4L 2 M
.

9F L
   =

8ML

9 F
  

 

6. 2f = 6, f = 3, T = 
1

3
 sec, v = 3 m/sec 

 3 = 
T


      = 1m 

 x = vt 

 3 = 3t   t = 1 

 dqy le; =  t +  
3T

4
 

  = 1 +
3

4

1

3

 
 
 

   = 
5

4
 = 1.25 sec. 
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7. 1

2


 =    1 = 2  2 =  

  2

1




 = 

1

2
   1

2




 = 2    1

2

V

V
 = 1

2

T

T
 = 2 

  
  T1 = 4T2   ——(1) 
  T1 + T2 = 60 

  T1 = 48 N 
  T2 = 12 N 

 nk;s fljs ds lkis{k cyk?kw.kZ ysus ij  

  48 × 0.4 = 48 × (0.4 – x) + 0.2 × 12 

 T1 vkSj T2 dk eku j[kus ij  

   x = 5 cm    i. e 5 cm  cka;h rjQ ls 5 cm  

 

8. rhljs vf/kLojd ds fy, 
4

2


 =   

   2 =    = 
2

 

 tSls dh  x = 0  ,d fuLian gS  

 As..  = A sin 
2


 x  

  = a sin
2 1

3

2

 
 
 
  

 

  = a 
3

2
 

 

9.   

 (a)  X = 7.5         = 60 

       AS = 3.5 = A sin Kx 

     3.5 = A sin 
2

7.5
60

 
 
 

    A = 3.5  2 mm 

        A = 3.5 2  mm 

 (b)  3okW vf/kLojDr   tks fd jLlh dh 120 cm yEckbZ ?ksjrk gSA 
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10. ÅtkZ E = 2

0

1
dmv

2
 = 

2 2

x

0

1
dmA

2
  

 =  2 2 2

0

1 m
dx A sin kx

2

 
 

 
  

 = 2 2 2

0

1 m
A sin kx dx

2

 
 

 
  

 = 2 21
mA

4
  

 As  = 2f = 2 
v

2
=
 T


   =  

 T

m
 

  ÅtkZ = 
1

4
 m a2

2

2

 T

m
  = 

2 2a T

4


 

 
11. Ai = 5 A 
 Ar = 3 A 

 tSls fd ;g vkaf'kd vizxkeh rjax gSA 

       A
fuLian

 = Ai – Ar 

    = 2 A 

 vkSj  A 
izLian

 = Ai + Ar   = 8 A     

 

12. Use ; n = 
2

2

T


  

 
13. L = 1 m 
  M = 0.04 kg 

  =
M

L
  = 0.04 kg/m  

  V = 
T


 = 

400

0.04
 = 100 m/sec 

 ewyvkofÙk ds fy;s  

  L =  
4


 = 4L = 4  m 

   f1 = 
100

4
 = 25 Hz 

  (i) 1

4


 = L = 1 

  1 = 4 m 

  (ii) 23

4


 = L = 1 

   2 =  
4

3
m 

  (iii) 35

4


 = L  

  3 = 
4

5
m  
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14.  = 90cm = 0.9m 

  = 
–344 10

0.9


 = 

–3

–2

44 10

90 10

 
 

 
 

 f = 
4v

2L
 = 

2v

L

 
 
 

 60 = 
2v 

 
 

 

 v = 
60

2
 = 30l = 30 × 0.9 = 27 

 
T


 = 27 

 T = (27 × 27 × ) = 27 × 27 × 
–3

–2

44 10

90 10




 

 (T = 36 N) 
 

15. 
n

2

T


= 90     

 
n 1

2

 T


  = 150

n 2

2

 T


   = 210 

  
n

n 1
 =  

90

150
   n = 1.5 

    

    
n

2

T


   = 90 =  

n

2
V 

     
V

2
   =

90

n
  =

90

1.5
  = 60 

    
V

4
  = 30 

 (b)  
3V

4L
= 90  vkSj 

5V

4
 = 150 

       vkSj 
7V

4
 = 210 

 (c) overtones are 1st, 2nd, 3rd  

 (d) 
v

4 0.8
 = 30   v = 96 m/sec. 

 

16. f = 
1

2

T


 =

1

2

YA T


  

 eku j[kus ij  

 f =11 
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17. V = 
T


 = 

74.5 10

0.05


 

 
n

2
 

74.5 10

0.05


 = 420   ———(1) 

 
n 1

2

 74.5 10

0.05


  = 490  ———(2) 

 lehdj.k (1) o (2)   
n

n 1
  = 

6

7
  n = 6 

 lehdj.k (1) esa n dk eku j[kus ij    
6

2
  3 × 102 = 420 

   = 
30000

140
  = 

1500

7
 = 214 cm 

 

18. izkjaEHk esa  

 T = mg 

 f = 10 f0 = 10 
V

2


 f = 
10

2
 

Mg


    .......(1) 

 vUr esa  ;   = 
11

2

bmg– f


 .......(2) 

 1 = 2  100 mg = 121 (mg – fb) 

   100 m = 121m – 121 Vw 

   100 V = 121 V – 121 Vw  (CykWd dk ?kuRo gS ) 

  21/ = 121 /w (w = 1) 

   = 
121

21
 = 5.8 

3

gm

cm
  

 

19. ekuk LVhy ds rkj esa ywiks dh la[;k P rFkk ,ywfefu;e rkj esa ywiksa dh la[;k Q gS 

 
s

P

2 s

T


   =  

Al

Q

2 Al

T


 

   
P

Q
 = 

4

3
  .....(1) 

 fuEure vko`fÙk P = 4 

 f =  
6 3

4 40

80 10 7.8 10
2

100

  


       f = 180 Hz 

 

20. f1 = 
1

1

2

1T

m
 f2 = 

2

1

2

2T

m
  

  1

2

f

f
 = 2

1

 = 1

1

(1– 20 )
 

  1

2

f

f
 = (1 – 10)  (f}in izes; ls] rki ifjorZu vYi ekurs gq;s) 

       = 2 1

2

f – f

10f
 = 10–4 ºC–1 
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Hkkx - III  
 

1*. ekud lehdj.k  

 

2*. y = a sin (t + Kx) ls rqyuk djus ij  

 

3*. y = A sin (t – Kx) ls rqyuk djus ij  

 

4*. rjax dh ekud lehdj.k dks lUrq"V djrk gSA 

 

5*. y = A cos (t – kx) lehdj.k ls rqyuk djus ij  

  = 500 s–1, k = 0.025 m–1,  

 v =
500

0.025
  = 2 × 104 m/s 

  = 
500

0.025
 = 80  m 

 y = A cos (t – kx) ls rqyuk djsa 

 
 

6*. Vmax = A = 
v

10
  10–3 2f =

10

10
  

  f =
1000

2
  Hz 

 vc V = f  ls Kkr djks 

 

7*. V  T  

 f  T  

 
f

f 15
 = 

½

T

21T
T

100

 
 
 
  
 

 = 
10

11
 

 11f = 10f + 150 
 f = 150 Hz 
 

8. y1 = A sin (2f + t – kx)    

 2f =  

 y2 = 3A sin (2f + t + kx)  

 v/;kjksi.k ds dkj.k (y = y1 + y2) 

  y = (A sin (t – kx) + 3A sin (t + kx)) 

      y = (4A cos kx sin t – 2A sin kx cos t) 

 blfy, iFk ds bl fcUnq ij vkSlr foLFkkiu 'kwU; gSA 

 A1 sin  = 2A sin kx 

 A1 cos  = 4A cos kx 

 A1 = 
2 2 2 24A sin kx 16A cos kx  

 blfy, A1, x (fLFkfr) ds lkFk ifjofrZr gksrk gSA 

 

 

 

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


Wave on a string 
 

 

 

Corporate 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 - 20 

Toll Free : 1800 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

9*.  

 

 

 A o B fcUnq foifjr fn'kk esa xfr'khy gS] A o B dk foLFkkiu Lrj cjkcj gksxkA 

 

11*. v/;kjksi.k dk fl)kUr mi;ksx esa yk;sA  

 

12*. y = A cos t
2

 
  
 

  cos (kx) ls rqyuk djsa 

 i.e.    y = A sin t cos Kx 

  = 50 , k = 10  , v = 5 m/s  

 
2


 = 10   

  = 
1

5
 = 0.2 m   çLiUn dh fLFkfr = 0, 

2


,  , 

3

2


, 2  

         = 0 , 0.1, 0.2, 0.3 

     fuLiUn dh fLFkfr  = 0.05, 0.15, 0.25,    

13*. y = A sin Kx cos t ls rqyuk djsa  

 

14*.  = 1 m   = 10 sin (80  t – 4x)

 f}rh; rajx ds v/;kjksi.k ds fy, 

 2 = 10sin (80  t + 4x) 

 vçxkeh rjax dk vk;ke = 2A = 2 × 10 = 20m 

 K = 4 = 
2


 

  = 
2

4




 = 

1

2
 = 0.5 m 

  = 1m 

 ( = 2) 

  
 dqy (N = 5) 
 

15.  

y= 0
 

  
maxv at  y 0  

  So Kmat at y = 0   C 
So maxm P.E. at y = 0 

   D 
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Hkkx - IV  
1. t = 0 ij Lian dh vkd`fr 

    

1

1

0
x(cm)

y(cm)

–4

 
 ;g f=kHkqtkdkj LiUn gSA 

 LiUn dk {ks=kQy 

  = 
1

2
 [(4 × 1) + (1 × 1)] 

  = 
1

2
 cm2  

 

2. v = 
T


 = 10 m/s 

 rjax lehdj.k ds gy ls fdlh le; ij Mksjh ds ,d Hkkx ds foLFkkiu dks Kkr djrs gSA 

 

(x vt)
1 vt 4 x vt

4

y f(x, t) (x vt) 1 vt x vt 1

0


   


       





ds fy,

ds fy,

vU; Fkk

 

   

 v = 1000 cm/s, t = 0.01 s  ds iz;ksx ls 

  vt = 10 cm 

 pwafd (vt – 4) < (x = 7 cm) < vt 

 y = 
1

4
 (7 – 10) + 1 = 

1

4
cm = 0.25 cm 

 

3. vuqizLFk osx =  
y

t




 

  t = 0.015 s ij, vt = 15 cm 

  x = 13 cm ds fy, (vt – 4) < x < vt  

  vr% 

  
y

t




 = – 

v

4
= – 250 cm/s   

 

 

Sol.  f = 120  A = 
1

2
×10–2 

  V = 
T


 = 100 and  

   = 90 × 10–3 Kg met 

  
maxPV  = A = 

1

2
 × 10–2 × 2. 120 = 1.2 
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4.   (Ty)max = (T sin )max = (T tan )max 

    = T
y

x max

 
 
 

 = T maxP

w

V

V
 

    = 
900 1.2

100

 
 = 10.8  N 

 

5.  Pmax = 42 f2 A2 v = 12.962 watt 
 
6.   Pmin = 0  

  tc U;wure 'kfDr LFkkukUrj.k gks jgk rc foLFkkiu = 
1

2
 cm 

 

7-9 jLlh BC dk ek/;e T;knk l?ku gSA ijkofrZr rFkk ikjxfer rjax ds e/; dykUrj  gksxkA 

  r 1 2

t 2 1

v

v

 
 

 
    vc  1

2

4

9





 (vr%) r

t

3

2





 

  r

t

A

A
 = 

2 1

1 2

2

1 2

v v
Ai

v v

2v
.Ai

v v







= 2 1

2

v v

2v


= 

1

4
 

 

EXERCISE-3 

Hkkx - I  
 

1. d.k dk vf/kdre osx  vmax =  A = 3 m/s 

  

 d.k dk vf/kdre Roj.k 

 amax = vmax  =   × 3 = 90 m/s2        = 30 s–1  A = 
3


 = 

3

30
 = 0.1 m 

 k = 
v


 =

30

20
  = 

3

2
 [tgk¡ v rjax dh pky gS ] 

 jLlh esa rjax dh lehdj.k y = 0.1 sin 
3

30 t x
2

 
   

 
 [tgk¡  izkjfEHkd dyk gS ]   

 

2. 1

2


 =   1 = 2 

 2 =     1

2




 = 2 

  

1

2

v / f
2

v / f
   

 1

2

v

v
 = 2 = 1

2

T /

T /




  1

2

T

T
 = 4 ——(1) 

 P ds lkis{k cyk?kw.kZ :  T1 x = T2 ( – x) 

  – x = 4x   x = //5 
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3. V =  2 2A y  

 VP = 2f 
2 2A y  

 VP = 2
V 

 
 

2 2A y   = 
2

0.5


 × 0.1 2 2(0.1) (0.05)  

  

 VP = 
3

50


 j m/s   Ans. (A)  

 

4. v = 
T


 = 

3

0.5

10 /0.2
 = 10 m/sec. 

 v = f  

 10 = (100)    = 0.1 m = 10 cm 

 nks mÙkjksÙkj fuLiUnksa ds e/; nwjh = 
2


 = 5 cm 

 Ans. 5  
 

5. Aeq = 2 2

1 2 1 2A A 2A A cos    

 Aeq = 2 24 3 2(4)(3)cos
2


   

 Aeq = 5. 
 

6. (A) ;gk¡ ij 5 iw.kZ ywi gSAa          

 fuLiUnksa dh dqy la[;k = 6  

  
 (B)   = 628 sec–1 

  k = 62.8 m–1 = 
2


  

1

10
   

 vw = 
k


 = 

628

62.8
 = 10 ms–1 

 L = 
5

0.25
2


  

 (C)  2A = 0.01 = izLiUnksa dk vf/kdre vk;ke  

 (D) f =
v 10

2 2 0.25



  = 20 Hz.   
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7. V = 100 m/s 

  
 lEHko dEiu dh fo/kk 

  = (2n +1) 
4


 

  = 
12

(2n 1)
m 

 k = 
2


  =  

2

12/(2n 1)




= 

(2n 1)

6

 
 

  = vk = 100 (2n + 1) 
6


 = 

(2n 1) 50

3

 
 

 ;fn  n = 0 k = 
6


   = 

50

3


 

  n = 1 k = 
5

6


  = 

250

3


 

  n = 7  k = 
5

2


  = 250  

 

8.* 



T

V ,  vr% fdlh Hkh fLFkfr esa nks Lianksa dh pky leku gksxh] blfy;s nksuksa Lianksa }kjk fy;k x;k le; leku 

gksxkA  

 f = v  V
f

V
  , tc Lian 1, A ij igqapsxk rks mldh pky ?kVsxh blfy;s rjaxnS/;Z ?kVsxk. 

 e/; fcUnq ij, osx dk eku cjkcj gksxk ijUrq fn'kk foifjr gksxhA blfy, osx foifjr fn'kk esa gksxkA 

 
 

Hkkx - II  

1. (n + 1) 
v

2
 = 420 ......(1) 

 
nv

2
 = 315  ......(2) 

 (1) – (2) 
V


  = 105 Hz   f

min

 = = 105 Hz   

  

2.   
2




 =   = 
2

0.08


 = 25 

2

T


   = 

2

2


 =    



3. lehdj.k ls  

 f = 
1

0.04
 and   = 0.5  V = 

1

0.04
 × 0.5 = 

25

2
 

 by V =
T


   

2
25

2

 
 
 

 = 
0.04


  T = 

625

4
 × 0.04 

 T = 6.25 N 
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4.  
2[ ax bt]y(x,t) e     

 ;g vuqçLFk rjax gS 
2(ax bt)y(x,t) e   

 pky v = 
b

a
 

 rFkk rjax _.kkRed –x fn'kk ls xfr dj jgh gSA 

 

5. Y = A sin(t – kx) + A sin(t + kx) 

 Y = 2A sint coskx vçxkeh rjax 

 fuLiUn ds fy,  coskx = 0 

  
2

.x



 = (2n + 1) 

2


 

  x =  
(2n 1)

4

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

6. f = 
v 1 T 1 T

2 2 2 Ad
 


 

 rFkk  Y = 
T

A
   

T Y

A


    f = 

1 y

2 d


 

   = 1.5m, 


 = 0.01, d = 7.7 × 103 kg/m3 

  y = 2.2 × 1011 N/m2 

 gy djus ds i'pkr~   

  f = 
32 10

7 3
  Hz. 

  f  178.2 Hz.  Ans. (2) 
 

7. ekuk ,dkad yEckbZ dk nzO;eku gSA 

 x =  

x 

x = 0  

 T = gx   v = 


T
 = gx  

 v2 = gx,  

a = 
2

g

dx

vdv
  

 2t
2

g

2

1
   t = sec22

g

4
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HIGH LEVEL PROBLEMS (HLP) 

fo"k;kRed iz'u 

 

1. 
 

  

 f1 = 420 = 
nv

2L
 

 f2 = 315 = 
mv

2L
 

 1

2

f

f
 = 

420

315
 = 

n

m
  (;gk¡ n rFkk m iw.kk±d gSa )  

 vr% n = 4 , m = 3 

 dksbZ vuquknh vko`fr ugh gS vr% A  

 420 = 
4v

2L
 

 f2 = 
v

2L
 = 

420

4

 
 
 

 = 105 H2 U;wure vuquknh ds vkof̀r ds fy,A 

 V = (105) (2L) = 105 × 2 × 0.75 = 105 × 
3

2
 = 157.5 m/sec. 

 

2.   

 

 LVhy ,Y;wfefu;e 

  T = 104 

 1 = 7.8 gm / cm3 2 = 2.6 gm /cm3
 

  A1 = A2 = 1 mm2 

 V1 =  
1 1

T

A
 = 

–3
–6

–6

104

7.8 10
1 10

10


 

 

 V1 = 
200

3

 
 
 

 m/ sec. 

 v2  
2 2

T

A
= 

–3

104

2.6 10
 

 = 2 × 102 m/sec. 

 U;wure vko`fr ds fy, 

 f1 = f2  

 1 1

1

n V

2L
 = 2 2

2

n V

2L
 

 1n 200

2 3 50 3



 
 = 2n 200

2 60 1



 
 

  1

2

n 5

n 2

  
  
  

 

 vr% U;wure vko`fr  

 f2 = 2n V

2L
 = 

2 200

2 0.6




 = 

1000

3
 Hz  
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3.  

  
 A = 1 × 10–6 m, T = 10g = 100N 

 1 = 2.6 ×103kg/m2  2  = 1.04 × 104 kg /m3 

 1 6 3

100
v

1 10 2.6 10


  
 = 

310
m/ sec

26
 

 v2  = 
–6 4

100

1 10 1.04 10  
 =  

310

2 26
 

 f1 = f2  

 
3

1n 10

2 0.6 26




 =  

3
2n 10

2 2 0.9 26



 

1

2

n 1

n 3

 
 

 
 

 U;wure vko`fr = 1 1

1

n v

2L
= 

31 10

26 2 0.6



 
 

 =  
410

12 26
= 162 vibration/sec. 

 1

2

n

n
 = 

1

3

 
 
 

 

 ,d rjQ 1 ywi rFkk nwljh rjQ 3 ywi gSA  

  
 blfy, fljks ij fLFkr fuLian dks NksM+dj dqy 3 fuLian gksxsA 
 

4. f = 
1

2L

T


  

  ;fn yEckbZ fu;r gSA  

 
f '

f
 = 

1
2T '

T

 
 
 

 

 f' = f + 6 ,  T' = T + 0.44 T = 1.44 T 

 
f 6

f


 = 

1.44T

T
 

 f = 30Hz 

 ;fn ruko fu;r gSA  

 
''f

f
 = 

1.20
 

 f''  =  
f

1.2
 = 

300

12
 

 f'' = 25Hz 

 f = f'' – f = 25 – 30 = – 5Hz  

 vr% ewy vko`fr 5Hz de gks tk;sxhA  
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5.  

 ;fn rki ?kVrk gS rks rkj esa ruko c<rk gS rFkk v c<rk gSA 

 v1 =  
F


 

 F = v1
2  

 F =  YA T 

 v2 = 
F F 


  = 

F YA T  


 

 v2
2 = v1

2 + 
YA T 


 

 
YA T

(m/ )

 
 = v2

2 – v1
2  

  
Y T 


= v2

2 – v1
2  

  = 
2 2
2 1(v – v )

Y T




 

 

6. V1 = 
–3

10

4 10
= 50 m/sec 

 V2 =  
–3

10

16 10
 

 = 
410

16
 = 

100

4
 = 25 m/sec 

 
7.  

    
 Fy = T sin = T tan   

 ~
y

–T
x




 

 y = A sin (t – kx) 

 = 0.02 sin 
2

t – x
0.50 2

 
 

 
 

 
y

x




 = – 0.02 × 2 cos   t – 2 x   

 At x = 0 

 
y

x




 = –0.02 × 2 cos t  

 
max

y

x

 
 
 

 = 0.02 × 2   

 Fy = 
y

T
x

 
 

 
 = 0.02 × 2  × 10 = 

2

5


N 
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8.  (n = 2) 

 f1 = 
2v

2L
  ———(i) 

  
 n = 6  

 f2 = 
6v

2L
    ———(i) 

 2

1

f

f
 = 

6v / 2L

2V

2L

 = 3 

 f2 = 3f1 = 3 × 100 = (300 Hz) 
 

9. f =  
1

2L

F


 

 tSlk fd F o  vpj gSA 

 1

2

f

f
 = 2

1

L

L
 

 L2 = 1

2

f

f
 L1 = 

90

135
 × 180cm = 120 cm 

 vr% Mksjh dks ,d fljs ls 120 cm ij nckuk pkfg,A 

 

10.  = 90 cm = 0.9m 

  = 
4

90
gm/cm 

 = 
4

900
Kg/m 

 f = 125 

 f = 
1

2L

T


  

 125 = 
1

2 0.9

T 900

4


 

 T = 225 N 
 

11. n1 =  
1

1

2L

T


 

 n2 =  
2

1

2L

T


 

 n3 =  
3

1

2L

T


 

 n1 : n2 : n3 : 1 : 2 : 3  
 n2 = 2n1 
 n3 = 3n1 
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 L2 = 1

2

n

n
 L1 = 1L

2

 
 
 

 

 L1 + L2 + L3 = 1.21 

 L1 + 1L

2
 + 1L

3
 = 1.21 

 L1 
6 3 2

6

  
 
 

 = 1.21 

 L1  
11

6

 
 
 

= 1.21 

 L1 = 
6 121

11 100




 =  

6 11

100


= 0.66m 

 L2 = 1L

2
 = 

0.66

2
 = 0.33m 

 L3 = 1L

3
 = 

0.66

3
 = 0.22m  

 

12. yp = 2 sin (100t + 300) 

 y = 2 sin 025
100 (t ) 30

50

 
   

 
 = 2 sin(100t – 50 + 30°) 

 z = 3 sin 075
100 t 60

50

  
    
  

 

 =  03sin 100 t 150 60    = 3 sin(100t + 60°) 

 (in mm )
ˆ ˆ ˆr xi yj zk  

esa
 

 = 0 0ˆ ˆ ˆ25000i 2sin(100 30 )j 3sin(100 t 60 )k      

 
dr ˆ ˆv 2 100 cos(100 t 30 )j 3 100 cos(100 t 60 )k
dt

              

 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.  

 

m 
max 

 
vizxkeh rajx dh lehdj.k  

y = maxsinkxcost 

Vy =
dt

dy
 = –amaxsinkxsint 

Vy =
dt

dy
 = –maxsinkxsint 

(a) vf/kdre osx ds fy, sint = 1 

rc  Vy = –maxsinkx 

rc xfrt ÅtkZ  

 dk = 2Vy)dm(
2

1
 

 kxsin)dx(
2

1
dk 222

max  
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 2/

0

222
max kxdxsin

2

1
dk  

k = 









2

1

2

1 22
max  

K = 22
max

4

1
  

 (b) dx yEckbZ dh iV~Vh ds fy, vkSlr xfrt ÅtkZ : 

 <dk> = <
2

1
 dmv2>  =  < 

2

1
 (dx) (maxsinkxsint)2> 

 <dk> = 
2

1
2

max2 sin2kxdx  
 /2

0

2 tsin = kxdxsin
4

1 222
max

  

 lHkh v.kqvksa dh vkSlr xfrt ÅtkZ  

  <k> =  kxsin
4

1 222
max  

  <k> = 22
max

8

1
  Ans. 

 (i) ,oa (ii) ls  : 

  dE = dU + ak 

  dE = 
2

1
a22 [sin2kxsin2t + cos2kx cos2t] dx …(iii) 

  (dx) Hkkx ij dE dk vkSlr eku  

  <dE> =
2

1
 a22   tcoskxcostsinkxsin 2222 dx 

   dE  = 
4

1
dx]kxcoskx[sina 222    

  
2

a
4

1
dxa

4

1
E 22

2/

0

2 





 

    2a
8

1
E    .…(iv) 

  lkFk gh  = 
s


 rFkk   = 

K

2
 j[kus ij   …(iv) 

  
k

)a(
s

4

1
E

2
   Ans. 

fo”'ys"k.k %  

 (i) ls xfrt ÅtkZ ij : 

  dk = dxtsinkxsina
2

1 2222   

 fuLian fcUnq ij : sinkx = 0 

 rc dk = 0 (always at rech time) 

 izLian fcUnq ij : sinkx = ±1 

 rc dk = dxtsina
2

1 222   

 ;g lehdj.k ;g n'kkZrh gS fd xfrt ÅtkZ ifjorhZ gksxh rFkk ;g vf/kdre gksxh tc sint = 1  cost = 0 

 rc Mksjh ds d.k ek/; fLFkfr ij gksaxs  

 (ii) ls fLFkfrt ÅtkZ ij %  

  dU = dxtcoskxcosa
2

1 2222   

 fuLian fcUnq ij : sinkx = 0  coskx = ±1 
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 vr% fuLian fcUnq ij lnSo fLFkfrt ÅtkZ vf/kdre rFkk izLian fcUnq ij U;wure gksxhA 

 izLian fcUnq ij : 

  dU = dxtcosa
2

1 222   

 fuLian fcUnq ij fLFkrt ÅtkZ vf/kdre gksxh tc  

  cost = 1  rFkk bl {k.k lHkh d.k pje fLFkfr ij gksxsaA 

 

fo”'ys"k.k %  

 (iii) ls nks fuLianksa ds e/; ÅtkZ   

 E = 







 

 2/

0

2/

0

222222 dxkxcostcosdxkxsintsina
2

1
 

 E =  22a
2

1
 







 




4
tcostsin

4

22
 

 E = 


8

a 22

 = fu;r] le; ij fuHkZj ugha djrh  

 ÅtkZ nks fuLianksa ds e/; ifjc} gS  

 ;kaf=kdh ds lkFk O;k[;k   

 

 



T 

B A 

T T 

C 

  
;gk¡ fcUnq A rFkk B fuLian fcUnq gS ftuds foLFkiu 'kwU; gS vr% ruko }kjk fd;k x;k dk;Z 'kwU; gksxk rFkk ;g ÅtkZ 

lajf{kr jgsxhA 

fcUnq C ds fy, : ruko dk ?kVd dk;Z djrk gS rFkk izR;sd vk/ks pØ esa ruko }kjk fd;k x;k dk;Z 'kwU; gksxk vr% 

ÅtkZ izR;sd vk/ks pØ esa lajf{kr gksxhA 

rjhdk : 2 

 

 
pwafd nks fuLianksa ds e/; ÅtkZ izR;sd {k.k ij lajf{kr jgrh gS vc tc Mksjh ek/; fLFkfr ij gksrh gS rc fLFkfrt 

ÅtkZ 'kwU; gksrh gS vr% dqy ÅtkZ ek/; fLFkfr ij xfrt ÅtkZ ds cjkcj gksxhA 

ek/; fLFkfr ij : 

E = U + K 

;gk¡ U = 0 

vc  K = 2v)dm(
2

1
  

 K = 2v)dm(
2

1
  …(i) 

vc v =
dt

dE
  = –asinkxsint 

(i) ls : K = tsinkxsina)dx(
2

1 2222   …(ii) 

ek/; fLFkfr ij  = 0  cost = 0   t = 
2
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(ii) ls   

K = dxkxsina
2

1 222  

8

a
dxkxsina

2

1 222/

0

222 




 

E = K =
8

a 22 
    j[kus ij  

K

2
ands


  

 E = 
k

)a(
s

4

1 2
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