
PHYSICS

BOOKS - DHANPAT RAI & CO PHYSICS (HINGLISH)

Waves

EXAMPLE

1. Discuss some of the important characteristics of wave motion.

Watch Video Solution

2. What are the di�erent types of waves we come across ?Give

examples of each type.

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_D4B1gs5IXSmq
https://dl.doubtnut.com/l/_ld6xEI6OrG9H


3. On the basis of spring model, explain the propagation of a sound in

air.

Watch Video Solution

4. What are transverse and longitudinal waves?Explain with suitable

examples.

Watch Video Solution

5. Which properties of a medium are responsible for propagation of

wave through it ?

Watch Video Solution

https://dl.doubtnut.com/l/_ld6xEI6OrG9H
https://dl.doubtnut.com/l/_4VaZ1cJJSEwR
https://dl.doubtnut.com/l/_WC089bkS6sUv
https://dl.doubtnut.com/l/_JCT3gCKfDFpI


6. Through what type of media can transverse waves be transmitted?

Give reason

Watch Video Solution

7. Through what type of media can longitudinal waves be

transmitted? Give reason

Watch Video Solution

8. In reference to a wave motion ,de�ne the term amplitude

Watch Video Solution

9. De�ne time period

Watch Video Solution

https://dl.doubtnut.com/l/_6g7gonKFdlg9
https://dl.doubtnut.com/l/_2CNvTeHIZnOa
https://dl.doubtnut.com/l/_Nv0AuMbxOIz4
https://dl.doubtnut.com/l/_o4eqff69f3yr


10. In reference to a wave motion ,de�ne the term frequency

Watch Video Solution

11. In reference to a wave motion ,de�ne the term angular frequency

Watch Video Solution

12. In reference to a wave motion, de�ne the term wavelength

Watch Video Solution

13. De�ne wave length , frequency and wave number. How is frequency

related to wave number ?

Watch Video Solution

https://dl.doubtnut.com/l/_o4eqff69f3yr
https://dl.doubtnut.com/l/_NpIzmm7ucMUl
https://dl.doubtnut.com/l/_P6ITD7pLQvRy
https://dl.doubtnut.com/l/_5eDDUy8bjZ0m
https://dl.doubtnut.com/l/_i0ybKqCfqgCB


14. In reference to a wave motion ,de�ne the term angular wave

number

Watch Video Solution

15. Brie�y explain the terms wavelength, frequency, time period and

velocity of wave motion. Establish relation between them.

Watch Video Solution

16. Derive an expression of wave velocity in terms of frequency and

wavelength of the wave.

Watch Video Solution

https://dl.doubtnut.com/l/_GL4FtltMSxYJ
https://dl.doubtnut.com/l/_byJYRTlLo0kW
https://dl.doubtnut.com/l/_FSXR6466H3Ut


17. How far does the sound travel in air when a tuning fork of

frequency 256 Hz makes 64 vibrations ? Velocity of sound in air =

Watch Video Solution

320ms− 1

18. A source of sound is placed at one end of an iron bar 2 km long.

Two sounds are heard at the other end at an interval of 5.6s. If the

velocity of sound in air is , �nd the velocity of sound in iron.

Watch Video Solution

330m/s

19. Audible frequencies have a range 20 Hz to 20,000 Hz. Express this

range in terms of (i) period T (ii) wavelength  in air and (ii) angular

frequency. Given velocity of sound in air is 

Watch Video Solution

λ

330ms− 1

https://dl.doubtnut.com/l/_8NwjSWZs7Js0
https://dl.doubtnut.com/l/_TudK8eLInDmS
https://dl.doubtnut.com/l/_0hQX7iuaZkwl


20. Audible frequencies have a range 20 Hz to 20,000 Hz. Express this

range in terms of wavelength  in air. Given velocity of sound in air is

.

Watch Video Solution

λ

330ms− 1

21. Audible frequencies have a range 20 Hz to 20,000 Hz. Express this

range in terms of (i) period T (ii) wavelength  in air and (ii) angular

frequency. Given velocity of sound in air is 

Watch Video Solution

λ

330ms− 1

22. On the basis of dimensional considerations, write the formula for

the speed of transverse waves on a stretched string.

Watch Video Solution

https://dl.doubtnut.com/l/_7wS9PceDCbbZ
https://dl.doubtnut.com/l/_SFkK0j64q3sY
https://dl.doubtnut.com/l/_tc93h9EVFLvH
https://dl.doubtnut.com/l/_hAhYIvnFeq4Q


23. On the basis of dimentional considerations,write the formula for

the speed of transverse waves in a solid.

Watch Video Solution

24. For aluminium , the modulus of rigidity is  and

density is .Find the speed of transverse waves in the

medium.

Watch Video Solution

2.1 × 1010Nm− 2

2.7 × 103kg/m3

25. A steel wire 0.72 m long has a mass of  kg . If the wire is

under a tension of 60 N, what is the speed of transverse waves on the

wire ?

Watch Video Solution

5.0 × 10− 3

https://dl.doubtnut.com/l/_hAhYIvnFeq4Q
https://dl.doubtnut.com/l/_MzU0zJdzDGuX
https://dl.doubtnut.com/l/_aG15qpC42WY1


26. In a sonometer experiment, the density of material of the wire

used in . If the stress of the wire is ,

�nd out the speed of transverse waves in the wire.

Watch Video Solution

7.5 × 103kg/m3 3.0 × 108N /m2

27. A copper wire is held at the two ends by rigid supports. At ,

the wire is just taut with negligible tension. Find the speed of

transverse waves in the wire at . Given ,

 and 

Watch Video Solution

30∘C

10∘C α = (1.7 × 10− 5)
∘
C − 1

Y = 1.4 × 1011Nm− 2 ρ = 9 × 103kgm− 3.

28. Write expression for the speed of a longitudinal wave in a liquid or

gas.

Watch Video Solution

https://dl.doubtnut.com/l/_cPbNPodxkU94
https://dl.doubtnut.com/l/_CpragFQlwHCz
https://dl.doubtnut.com/l/_fhs1NB94Bf0i


29. Write expression for the speed of a longitudinal wave in a solid.

Watch Video Solution

30. Write expression for the speed of a longitudinal wave in a long

solid rod.

Watch Video Solution

31. Write Newton's formula for the speed in a gas.Why and what

correction was applied by Laplace in this formula?

Watch Video Solution

32. For aluminium the bulk modulus and modulus of rigidity are

. Find the velocity of longitudinal waves in the7.5 × 1010Nm− 2

https://dl.doubtnut.com/l/_it2BQyax0LAR
https://dl.doubtnut.com/l/_n5ipJGDyfLxg
https://dl.doubtnut.com/l/_5LB7YOLkARm9
https://dl.doubtnut.com/l/_RbIIGE2HPK62


mediu. Density of aluminium is .

Watch Video Solution

2.7 × 103kgm3

33. For a steel rod, the Young's modulus of elasticity is

, and the density of steel is .What is

the velocity of longitudinal waves in steel?

Watch Video Solution

2.9 × 1011N /m2 8 × 103kg/m3

34. At a pressure of , the volumetric strain of water is 

. Calculate the speed of sound in water. Density of water is 

Watch Video Solution

105N /m2

5 × 10− 5

103kg/m3.

https://dl.doubtnut.com/l/_RbIIGE2HPK62
https://dl.doubtnut.com/l/_kPqH5vn0wEbX
https://dl.doubtnut.com/l/_g86FVHpHxPz4


35. Estimate the speed of sound in air at standard temperature and

pressure. The mass of 1 mole of air is ,  for air .

Watch Video Solution

29.0 × 10− 3kg λ = 7/5

36. What is evaporation? State the various factors which a�ect

evaporation.

Watch Video Solution

37. At what temperature will the speed of sound be double its value at

273K?

Watch Video Solution

https://dl.doubtnut.com/l/_wRHzSHVBArcQ
https://dl.doubtnut.com/l/_SUY7MTOF4ELO
https://dl.doubtnut.com/l/_kkWj7OlPZwIc


38. The temperature at which the speed of sound in air becomes

double its value at  is

Watch Video Solution

0∘C

39. A tuning fork of frequency 220Hz produces sound waves of

wavelength 1.5m in air at NTP. Calculate the increase in wavelength,

when temperature of air in .

Watch Video Solution

27∘C

40. Find the temperature at which sound travels in hydrogen with the

same velocity as in oxygen at . Density of oxygen is 16 times

that of hydrogen.

Watch Video Solution

1000∘C

https://dl.doubtnut.com/l/_vY2H5yuR5KUC
https://dl.doubtnut.com/l/_aNsLOGD2zcqw
https://dl.doubtnut.com/l/_oDbnFfnUI3t1
https://dl.doubtnut.com/l/_bN7O4CydkPR6


41. The speed of sound in air is  at NTP. What will be its value

in hydrogen at NTP, if density of hydrogen at NTP is  that of air

?

Watch Video Solution

332m/s

1/16th

42. At normal temperature and pressure, the speed of sound in air is

332 m s. What will be the speed of sound in hydrogen at  and

2 atmospheric pressure ? Given air is 16 times heavier than hydrogen.

Watch Video Solution

/ 546∘C

43. The ratio of the velocity of sound in Hydrogen gas  to

that in Helium gas  at the same temperature is .

Watch Video Solution

(γ = )
7
5

(γ = )
5

3
√

21

3

https://dl.doubtnut.com/l/_bN7O4CydkPR6
https://dl.doubtnut.com/l/_RJz5Mhj5CWg7
https://dl.doubtnut.com/l/_ZYhnM9obUtW4


44. The ratio of densities of oxygen and nitrogen is 16 14. At what

temperature, the speed of sound in oxygen will be equal to its speed

in nitrogen at ?

Watch Video Solution

:

14∘C

45. A gas is a mixture of two parts by volume of hyprogen and part by

volume of nitrogen at . If the velocity of sound in hydrogen at 

 is  . Find the velocity of sound in the gaseous mixure at

.

Watch Video Solution

STP

0∘C 1300m/s

27∘C

46. PROGRESSIVE WAVES

Watch Video Solution

https://dl.doubtnut.com/l/_wNCUJKmE0sP4
https://dl.doubtnut.com/l/_l2hfYS1dBNEz
https://dl.doubtnut.com/l/_Ro12lgd3ThbH
https://dl.doubtnut.com/l/_PkLIHDRvtZtG


47. Obtain the equation of a plane progressive simple harmonic wave.

Watch Video Solution

48. The equation of a simple harmonic progressive wave along the

positive direction of X axis is given by

Watch Video Solution

49. What do you mean by phase of a wave ?discuss the phase change

with time and position.

Watch Video Solution

50. In a simple harmonic progressive wave, the maximum particle

velocity is twice the wave velocity. If  is the wavelength, then its

amplitude is given by

λ

https://dl.doubtnut.com/l/_PkLIHDRvtZtG
https://dl.doubtnut.com/l/_1l8Uj7bLgwHM
https://dl.doubtnut.com/l/_POUl3hu8e3gn
https://dl.doubtnut.com/l/_69lEM5E9UI9R


Watch Video Solution

51. In a simple harmonic progressive wave, the maximum particle

velocity is twice the wave velocity. If  is the wavelength, then its

amplitude is given by

A. icle acceleration.Discuss their phase relationship with

displacement

B. 

C. 

D. 

Watch Video Solution

λ

https://dl.doubtnut.com/l/_69lEM5E9UI9R
https://dl.doubtnut.com/l/_Up8AgLm8yZjU


52. De�ne wave velocity or phase velocity . Deduce its relation with

angular frequency  and propagation consant  .

Watch Video Solution

ω κ

53. The displacement  of a partcle in a medium can be expressed as, 

 where  is in second and  in

meter. The speed of the wave is

Watch Video Solution

y

y = 10− 6 sin((100t + 20x + )m
π

4
t x

54. A harmonically moving transverse wave on a string has a

maximum particle velocity and acceleration of 3 m/s and 

respectively. Velocity of the wave is . Find the waveform.

Watch Video Solution

90m/s2

20m/s

https://dl.doubtnut.com/l/_Qe75T2deKXIF
https://dl.doubtnut.com/l/_2La0gBrWtEw3
https://dl.doubtnut.com/l/_t2YHTufc17Ff
https://dl.doubtnut.com/l/_fIPleWAdMXTL


55. A wave travelling along a strong is described by 

  

in which the numerical constants are in SI units

 and . Calculate (a) the amplitude.

(b) the wavelength (c) the period and frequency of the wave. Also ,

calculate the displacement y of the wave at a distance  cm

and time t=20 s?

Watch Video Solution

y(x, t) = 0.005 sin(80.0x − 3.0t)

(0.005m, 80.0radm− 1 3.0rads− 1)

x = 30.0

56. A wave travelling along a strong is described by 

  

in which the numerical constants are in SI units

 and . Calculate (a) the amplitude.

(b) the wavelength (c) the period and frequency of the wave. Also ,

calculate the displacement y of the wave at a distance  cm

and time t=20 s?

Watch Video Solution

y(x, t) = 0.005 sin(80.0x − 3.0t)

(0.005m, 80.0radm− 1 3.0rads− 1)

x = 30.0

https://dl.doubtnut.com/l/_fIPleWAdMXTL
https://dl.doubtnut.com/l/_fN2F3hBYfeGD


57. A wave travelling along a strong is described by 

  

in which the numerical constants are in SI units

 and . Calculate (a) the amplitude.

(b) the wavelength (c) the period and frequency of the wave. Also ,

calculate the displacement y of the wave at a distance  cm

and time t=20 s?

Watch Video Solution

y(x, t) = 0.005 sin(80.0x − 3.0t)

(0.005m, 80.0radm− 1 3.0rads− 1)

x = 30.0

58. A wave travelling along a strong is described by 

  

in which the numerical constants are in SI units

 and . Calculate (a) the amplitude.

(b) the wavelength (c) the period and frequency of the wave. Also ,

y(x, t) = 0.005 sin(80.0x − 3.0t)

(0.005m, 80.0radm− 1 3.0rads− 1)

https://dl.doubtnut.com/l/_fN2F3hBYfeGD
https://dl.doubtnut.com/l/_0wjuUqPmfjP7
https://dl.doubtnut.com/l/_Ye99OufPmg25


calculate the displacement y of the wave at a distance  cm

and time t=20 s?

Watch Video Solution

x = 30.0

59. A wave travelling along a strong is described by 

  

in which the numerical constants are in SI units

 and . Calculate (a) the amplitude.

(b) the wavelength (c) the period and frequency of the wave. Also ,

calculate the displacement y of the wave at a distance  cm

and time t=20 s?

Watch Video Solution

y(x, t) = 0.005 sin(80.0x − 3.0t)

(0.005m, 80.0radm− 1 3.0rads− 1)

x = 30.0

60. The equation of a plane progressive wave is give by equation 

  y = 10 sin 2π(t − 0.005x)

https://dl.doubtnut.com/l/_Ye99OufPmg25
https://dl.doubtnut.com/l/_WCZizjaLuS5t
https://dl.doubtnut.com/l/_WegUBNEodbP4


where y and x are in cm and t is in seconds. Calculate the amplitude,

frequency, wavelength and velocity of the wave.

Watch Video Solution

61. The equation of a plane progressive wave is .

Where y and x are in an and t in seconds. Calculate the velocity of the

wave.

Watch Video Solution

y = 5 sin 2π(x − 2t)

62. The equation of a plane progressive wave is

. Where y and x are in an and t in seconds.

Calculate the amplitude, frequency, wavelength and velocity of the

wave.

Watch Video Solution

y = 10 sin 2π(t − 0.05x)

https://dl.doubtnut.com/l/_WegUBNEodbP4
https://dl.doubtnut.com/l/_YdMHkNzqVIBj
https://dl.doubtnut.com/l/_9PxWEZ1IKZm5
https://dl.doubtnut.com/l/_xbrzw6XnAHSF


63. The equation of a plane progressive wave is give by equation 

  

where y and x are in cm and t is in seconds. Calculate the amplitude,

frequency, wavelength and velocity of the wave.

Watch Video Solution

y = 10 sin 2π(t − 0.005x)

64. A wave travelling along a string is given by

, in which numerical constants are in SI

units. Calculate the displacement at distance 35 cm from origin, and

time 10 sec.

Watch Video Solution

y(x, t) = 0.05 sin(40x − 5t)

65. A wave travelling along a string is described by

 in which the numerical constants are

in SI units. Calculate (i) amplitude

Y (x, t) = 0.005 sin(80x − 3t)

https://dl.doubtnut.com/l/_xbrzw6XnAHSF
https://dl.doubtnut.com/l/_3GqLLOjSt9jR
https://dl.doubtnut.com/l/_PjdbAZb3CmSH


Watch Video Solution

66. A wave travelling along a strong is described by 

  

in which the numerical constants are in SI units

 and . Calculate (a) the amplitude.

(b) the wavelength (c) the period and frequency of the wave. Also ,

calculate the displacement y of the wave at a distance  cm

and time t=20 s?

Watch Video Solution

y(x, t) = 0.005 sin(80.0x − 3.0t)

(0.005m, 80.0radm− 1 3.0rads− 1)

x = 30.0

67. A wave travelling along a string is described by

 in which the numerical constants are

in SI units. Calculate wavelength

Watch Video Solution

Y (x, t) = 0.005 sin(80x − 3t)

https://dl.doubtnut.com/l/_PjdbAZb3CmSH
https://dl.doubtnut.com/l/_QngAa6SeJIyA
https://dl.doubtnut.com/l/_LBpunZKc0hLE
https://dl.doubtnut.com/l/_J3MxIJui96d3


68. A displacement wave is represented by 

  

Deduce (i) amplitude (ii) period (iii) angular frequency (iv)wavelength

(v) amplitude of particle velocity (vi) amplitude of particle acceleration

. , t and x are in cm, sec, and metre respectively.

Watch Video Solution

ξ = 0.25 × 10− 3 sin(500t − 0.025x)

ξ

69. A displacement wave is represented by 

  

Deduce (i) amplitude (ii) period (iii) angular frequency (iv)wavelength

(v) amplitude of particle velocity (vi) amplitude of particle acceleration

. , t and x are in cm, sec, and metre respectively.

Watch Video Solution

ξ = 0.25 × 10− 3 sin(500t − 0.025x)

ξ

https://dl.doubtnut.com/l/_J3MxIJui96d3
https://dl.doubtnut.com/l/_XH0ryTDm2sAR


70. A displacement wave is represented by 

  

Deduce (i) amplitude (ii) period (iii) angular frequency (iv)wavelength

(v) amplitude of particle velocity (vi) amplitude of particle acceleration

. , t and x are in cm, sec, and metre respectively.

Watch Video Solution

ξ = 0.25 × 10− 3 sin(500t − 0.025x)

ξ

71. A progressive wave is represented by the equation

 where y and x are in metre and t is in

second .Its wavelength is

Watch Video Solution

y = 0.5 sin(314t − 12.56x)

72. A displacement wave is represented by 

  

Deduce (i) amplitude (ii) period (iii) angular frequency (iv)wavelength

ξ = 0.25 × 10− 3 sin(500t − 0.025x)

https://dl.doubtnut.com/l/_qK1JFAEXoi4v
https://dl.doubtnut.com/l/_q2HcEGg3D2IL
https://dl.doubtnut.com/l/_bUPGFVdAPoN2


(v) amplitude of particle velocity (vi) amplitude of particle acceleration

. , t and x are in cm, sec, and metre respectively.

Watch Video Solution

ξ

73. A displacement wave is represented by 

  

Deduce (i) amplitude (ii) period (iii) angular frequency (iv)wavelength

(v) amplitude of particle velocity (vi) amplitude of particle acceleration

. , t and x are in cm, sec, and metre respectively.

Watch Video Solution

ξ = 0.25 × 10− 3 sin(500t − 0.025x)

ξ

74. The speed of a wave in a streched string is  and its

frequency is 50 Hz. Calculate the phase di�erence in radian between

two points situated at a distance of 10 cm on the string.

Watch Video Solution

20ms− 1

https://dl.doubtnut.com/l/_bUPGFVdAPoN2
https://dl.doubtnut.com/l/_lsRtvSjLYKNj
https://dl.doubtnut.com/l/_IMtgSRP8m1ic


75. Write the equation of a progressive wave propagating along the

positive x-direction, whose amplitude is 5cm, frequency 250Hz and

velocity 500 m  s.

Watch Video Solution

/

76. For a stationary wave 

 cm, the distance between a node and the

nearest antinode is

Watch Video Solution

y = 10 sin( )cos(48πt)
πx

15

77. For a stationary wave 

 cm, the distance between a node and the

nearest antinode is

Watch Video Solution

y = 10 sin( )cos(48πt)
πx

15

https://dl.doubtnut.com/l/_sMyv6JxM07iS
https://dl.doubtnut.com/l/_5mLbpXMxlxEJ
https://dl.doubtnut.com/l/_1FBCkQU12J0M


78. The equation of a progressive wave is

, where x is in cm. Thenn the phase

di�erence between two points separated by 6 cm at any instant is

Watch Video Solution

y = 0.4 sin 2π[ − ]
t

0.02
x

60

79. For the plane wave  ,

write down the change in phase at a given place 0.6 milli second. Take

units of y, t, x as  , s and m respectively.

Watch Video Solution

y = 2.5 × 100.02x cos(800t − 0.82x + )
π

2

10− 5cm

80. For the plane wave  ,

write down the amplitude at x = 100 m . Take units of y, t, x as 

, s and m respectively.

Watch Video Solution

y = 2.5 × 100.02x cos(800t − 0.82x + )
π

2

10− 5cm

https://dl.doubtnut.com/l/_8Omx5X2yaKXE
https://dl.doubtnut.com/l/_LtO3ZwTJV6o2
https://dl.doubtnut.com/l/_RMk7OzBpuhda


81. A simple harmonic wave train of amplitude 1 cm and frequency 100

vibration is travelling along positive x-direction with a velocity of

. Calculate displacement y , the particle velocity and particle

acceleration at  from the origin at  s.

Watch Video Solution

15ms− 1

x = 180cm t = 5

82. A certain spring has a linear mass density of  and is

stretched with a tension of 25 N. One end is given a sinusoidal motion

with frequnecy 5 Hz and amplitude 0.01 m. At time t=0, the other end

has zero displacement and is moving in the positive y-direction. 

(i) Find the wave speed, amplitude, angular frequnecy, period,

wavelength and wave number. 

(ii) Write a wave function representing the wave. 

(iii) Find the position of the point at x=0.25m at time t=0.1s.

Watch Video Solution

0.25kgm− 1

https://dl.doubtnut.com/l/_xbGGjNGzHu0Z
https://dl.doubtnut.com/l/_8A5sJRs2KzEA
https://dl.doubtnut.com/l/_1M1OVYumx0Op


83. A certain spring has a linear mass density of  and is

stretched with a tension of 25 N. One end is given a sinusoidal motion

with frequnecy 5 Hz and amplitude 0.01 m. At time t=0, the other end

has zero displacement and is moving in the positive y-direction. 

(i) Find the wave speed, amplitude, angular frequnecy, period,

wavelength and wave number. 

(ii) Write a wave function representing the wave. 

(iii) Find the position of the point at x=0.25m at time t=0.1s.

Watch Video Solution

0.25kgm− 1

84. A certain spring has a linear mass density of  and is

stretched with a tension of 25 N. One end is given a sinusoidal motion

with frequnecy 5 Hz and amplitude 0.01 m. At time t=0, the other end

has zero displacement and is moving in the positive y-direction. 

(i) Find the wave speed, amplitude, angular frequnecy, period,

wavelength and wave number. 

0.25kgm− 1

https://dl.doubtnut.com/l/_1M1OVYumx0Op
https://dl.doubtnut.com/l/_2906Omp0Fuhs


(ii) Write a wave function representing the wave. 

(iii) Find the position of the point at x=0.25m at time t=0.1s.

Watch Video Solution

85. A certain spring has a linear mass density of  and is

stretched with a tension of 25 N. One end is given a sinusoidal motion

with frequnecy 5 Hz and amplitude 0.01 m. At time t=0, the other end

has zero displacement and is moving in the positive y-direction. 

(i) Find the wave speed, amplitude, angular frequnecy, period,

wavelength and wave number. 

(ii) Write a wave function representing the wave. 

(iii) Find the position of the point at x=0.25m at time t=0.1s.

Watch Video Solution

0.25kgm− 1

86. A certain spring has a linear mass density of  and is

stretched with a tension of 25 N. One end is given a sinusoidal motion

0.25kgm− 1

https://dl.doubtnut.com/l/_2906Omp0Fuhs
https://dl.doubtnut.com/l/_c92JtqmY9PqP
https://dl.doubtnut.com/l/_JMRU25eACMR4


with frequnecy 5 Hz and amplitude 0.01 m. At time t=0, the other end

has zero displacement and is moving in the positive y-direction. 

(i) Find the wave speed, amplitude, angular frequnecy, period,

wavelength and wave number. 

(ii) Write a wave function representing the wave. 

(iii) Find the position of the point at x=0.25m at time t=0.1s.

Watch Video Solution

87. A certain spring has a linear mass density of  and is

stretched with a tension of 25 N. One end is given a sinusoidal motion

with frequnecy 5 Hz and amplitude 0.01 m. At time t=0, the other end

has zero displacement and is moving in the positive y-direction. 

(i) Find the wave speed, amplitude, angular frequnecy, period,

wavelength and wave number. 

(ii) Write a wave function representing the wave. 

(iii) Find the position of the point at x=0.25m at time t=0.1s.

Watch Video Solution

0.25kgm− 1

https://dl.doubtnut.com/l/_JMRU25eACMR4
https://dl.doubtnut.com/l/_Zhu4d8VvPk2I


88. A certain spring has a linear mass density of  and is

stretched with a tension of 25 N. One end is given a sinusoidal motion

with frequnecy 5 Hz and amplitude 0.01 m. At time t=0, the other end

has zero displacement and is moving in the positive y-direction. 

(i) Find the wave speed, amplitude, angular frequnecy, period,

wavelength and wave number. 

(ii) Write a wave function representing the wave. 

(iii) Find the position of the point at x=0.25m at time t=0.1s.

Watch Video Solution

0.25kgm− 1

89. A certain spring has a linear mass density of  and is

stretched with a tension of 25 N. One end is given a sinusoidal motion

with frequnecy 5 Hz and amplitude 0.01 m. At time t=0, the other end

has zero displacement and is moving in the positive y-direction. 

(i) Find the wave speed, amplitude, angular frequnecy, period,

0.25kgm− 1

https://dl.doubtnut.com/l/_Zhu4d8VvPk2I
https://dl.doubtnut.com/l/_orxplvMv4moE
https://dl.doubtnut.com/l/_TJ05TU0zBHG0


wavelength and wave number. 

(ii) Write a wave function representing the wave. 

(iii) Find the position of the point at x=0.25m at time t=0.1s.

Watch Video Solution

90. A wave is re�ected from a rigid support. The change in phase on

re�ection will be

Watch Video Solution

91. What type of waves are illustrated by the movement of a rope

whose one end is �xed to a pole and the other end is moved up and

down?

Watch Video Solution

https://dl.doubtnut.com/l/_TJ05TU0zBHG0
https://dl.doubtnut.com/l/_ndNp6IB44EKt
https://dl.doubtnut.com/l/_QREioeL60gzM


92. Considering the wave pulses travelling on stretched strings,

discuss the phase change during the refraction of a wave.

Watch Video Solution

93. State the principle of superposition of waves.

Watch Video Solution

94. What are stationary waves?

Watch Video Solution

95. What is the necessary condition for the formation of stationary

waves ?

Watch Video Solution

https://dl.doubtnut.com/l/_JoQj5DvxVPp8
https://dl.doubtnut.com/l/_G9BKvdKMcT8g
https://dl.doubtnut.com/l/_MazKPpF6C31U
https://dl.doubtnut.com/l/_sSjgsQkLcguL


96. In a stationary wave,

Watch Video Solution

97. Explain the formation of stationary waves by analytical method.

Shwo that nodes and antinodes are equally spaced in sationary

waves. 

The radius gyration of a body about an axis, at a distance of  m

from its centre of mass is . Find its radius of gyrtion about a

parallel axis passing through its centre of mass.

Watch Video Solution

0.4

0.5m

98. In a stationary wave that forms as a result of re�ection of waves

from an obstacle, the ratio of the amplitude at an antinode to the

amplitude at node is 6. What percentage of energy is transmitted?

https://dl.doubtnut.com/l/_sSjgsQkLcguL
https://dl.doubtnut.com/l/_tc9RdNTTdSN1
https://dl.doubtnut.com/l/_ctEzA59VI19c
https://dl.doubtnut.com/l/_LRFOlMdKNbjJ


Watch Video Solution

99. Give some important characteristics of standing waves.

Watch Video Solution

100. Give two di�erence between progressive wave and stationary

wave.

Watch Video Solution

101. The constituent waves of a staionary wave have amplitude,

frequency and velocity as 8 cm, 30 Hz and  respectively.

Write down the equation of the stationary wave.

Watch Video Solution

180cms− 1

https://dl.doubtnut.com/l/_LRFOlMdKNbjJ
https://dl.doubtnut.com/l/_0Pnh5qfb04Yi
https://dl.doubtnut.com/l/_BtdeCwqoLPxA
https://dl.doubtnut.com/l/_24aZZgXF2gyS
https://dl.doubtnut.com/l/_Nt4wHIbkYDv3


102. Stationary waves are set up by the superposition of two waves

given by 

 and   

where x and y are in metres and t is second. Find the displacement of

a particle situated at a distance x=1m.

Watch Video Solution

y1 = 0.05 sin(5πt − x) y2 = 0.05 sin(5πt + x)

103. Give a qualitative discussion of the modes of vibrations of a

stretched string �xed at both the ends.

Watch Video Solution

104. Give analytical treatment of formation of standing waves on

strings and discuss brie�y the normal modes of vibration of strings.

Watch Video Solution

https://dl.doubtnut.com/l/_Nt4wHIbkYDv3
https://dl.doubtnut.com/l/_14PpH08wQi9I
https://dl.doubtnut.com/l/_69U86ALzuBZN
https://dl.doubtnut.com/l/_C5DZlH5HHEWn


105. State and explain the laws of vibrations of stretched strings.

Watch Video Solution

106. A metal wire of linear mass density of  is stretched with a

tension of  between two rigid support  apart. The

wire passes at its middle point between the poles of a permanent

magnet, and it vibrates in resonance when carrying an alternating

current of frequency . the frequency  of the alternating source is

Watch Video Solution

9.8g/m

10kg − wt 1meter

n n

107. Calculate the fundamental frequency of a sonometer wire fo

length 20cm, tension 25N, cross sectional area  and density

of material .

Watch Video Solution

10− 2cm2

= 104kg/m3

https://dl.doubtnut.com/l/_C5DZlH5HHEWn
https://dl.doubtnut.com/l/_IOM3n9lueCUU
https://dl.doubtnut.com/l/_nmcoHKF8TScH


108. The length of a sonometer wire is , and density .

It can bear a stress of  without exceeding the elastice

limit. What is the fundamental frequency that can be produced in the

wire?

Watch Video Solution

0.75m 9 × 103m

8.1 × 108N /m2

109. A stretched wire emits a fundamental note of2 56 Hz. Keeping the

stretching force constant and reducing the length of wire by 10 cm,

the frequency becomes 320 Hz, the original length of the wire is

Watch Video Solution

110. Find the fundamental note emitted by a string of length 

cm under tension of 3.14 kg. Radius of string is 0.55 mm and density

.

Watch Video Solution

10√10

= 9.8gcm− 3

https://dl.doubtnut.com/l/_LzRBktZmzwrl
https://dl.doubtnut.com/l/_CFgg6X8uNUdR
https://dl.doubtnut.com/l/_IpDJFRIpehMC


111. A rope 5 m long has a total mass of 245g. It is stretched with a

constant tension of 1 kg wt. If it is �xed at one end and shaken by

hand at the other end, what frequency of shaking will make it break

up into three vibrating segments? Take .

Watch Video Solution

g = 980cms− 2

112. In a experiment it was found that the string vibrated in three

loops when 8 g were placed on the scale pan. What must be placed on

the pan to make the string vibrate in six loops? Neglect the mass of

the string and the scale pan.

Watch Video Solution

https://dl.doubtnut.com/l/_IpDJFRIpehMC
https://dl.doubtnut.com/l/_y5h1Jf4W8CHz
https://dl.doubtnut.com/l/_PpMwVtR2kw4S


113. A wire of length 108 cm produces a fundamental note of

frequency 256 Hz, when stretched by a weight of 1 kg. By how much its

length should be increased so that its pitch is raised by a major tone,

if it is now stretched by a weight of 4 kg?

Watch Video Solution

114. The length of a wire between the two ends of a sonometer is 105

cm. Where should the two bridges be placed so that the fundamental

frequencies of the three segments are in the ratio of 1:3:15?

Watch Video Solution

115. The fundamental frequency of a sonometer wire increases by 5Hz ,

if it's tension is increased by 21% . How will the frequency be a�ected,

if its length is increased by 10% ?

Watch Video Solution

https://dl.doubtnut.com/l/_JmzTXH3CCDp6
https://dl.doubtnut.com/l/_a1UnRAtZ98Ox
https://dl.doubtnut.com/l/_OGyy6TXnZqje


116. A stone hangs in air from one end of a wire, which is stretched

over a sonometer. The wire is in unison with a certain tuning fork

when the bridges of sonometer are 45 cm apart. Now the stone

hangs immersed in water at  and the distance between the

bridges has to be altered by 9cm to re-establish unison of the wire

with the same fork. Calculate the density of the stone.

Watch Video Solution

4∘C

117. A wire having a linear mass density  kg/m is stretched

between two rigid supports with a tension of 450 N. The wire

resonates at a frequency of 420 Hz. The next higher frequency at

which the same wire resonates is 480 Hz. Find the length of the wire.

Watch Video Solution

5.0 × 10− 3

https://dl.doubtnut.com/l/_OGyy6TXnZqje
https://dl.doubtnut.com/l/_3sIh6JF8Wu2I
https://dl.doubtnut.com/l/_7ailJKWf5am2
https://dl.doubtnut.com/l/_vssiPBopnACl


118. Describe the various modes of vibrations of an open organ pipe.

Watch Video Solution

119. For an open organ pipe of length l the wavelength of the

fundamental note is equal to-

Watch Video Solution

120. At the closed end of an organ pipe :

Watch Video Solution

121. Prove analytically that in the case of a closed organ pipe of length

I, the frequencies of the vibrating air column are given by

, where n is an integer.

Watch Video Solution

ν = (2n + 1)(v/4L)

https://dl.doubtnut.com/l/_vssiPBopnACl
https://dl.doubtnut.com/l/_nhlEyNt1PrAo
https://dl.doubtnut.com/l/_dGOhLNQ6HrNX
https://dl.doubtnut.com/l/_leCWV0k2GSfJ


122. What should be minimum length of an open organ pipe for

producing a note of 110 Hz. The speed of sound is .

Watch Video Solution

330ms− 1

123. The length of an organ pipe open at both ends is 0.5m in

Calculate the fundamental frequency of the pipe, if the velocity of

sound in air be  ?

Watch Video Solution

350ms− 1

124. A pipe 30.0 cm long is open at both ends. Which harmonic mode

of the pipe resonates with a 1.1kHz source? Will resonance with the

same source be observed if one end of the pipe is closed ? Take the

speed of sound in air as .

Watch Video Solution

330ms− 1

https://dl.doubtnut.com/l/_leCWV0k2GSfJ
https://dl.doubtnut.com/l/_45siEcK7Ea14
https://dl.doubtnut.com/l/_RazN2B3v9idA
https://dl.doubtnut.com/l/_koYhzjo30cxs


125. Find the ratio of the length of a closed pipe to that of an open

pipe in order that the second overtone of the former is in unison with

fourth overtone of the latter.

Watch Video Solution

126. An open pipe is suddenly closed at one end with the result that

the frequency of third harmonic of the closed pipe is found to be

higher by  then the fundamental frequency of the open pipe.

The fundamental frequency of the open pipe is

Watch Video Solution

100Hz

127. The �rst overtone of an open orgen pipe beats with the �rst

ouertone of a closed orgen pipe with a beat frequency of  . The2.2HZ

https://dl.doubtnut.com/l/_koYhzjo30cxs
https://dl.doubtnut.com/l/_Ip83Q3hTuSlb
https://dl.doubtnut.com/l/_nBJbqszLXWzg
https://dl.doubtnut.com/l/_wPqA351mZtCD


fundamental frequency of the closed organ pipe is  . Find the

lengths of the pipes . Speed of sound in air  .

Watch Video Solution

110HZ

u = 330m/s

128. A well with vertical sides and water at the bottom resonates at

7Hz and at no other lower frequency. The air in the well has density

 and bulk modulus of water is . How

deep is the well ?

Watch Video Solution

1.10kgm− 3 1.33 × 105N /m2

129. A resonance air column resonates with a tuning fork of 512 Hz at

length 17.4 cm. Neglecting the end correction, deduce the speed of

sound in air.

Watch Video Solution

https://dl.doubtnut.com/l/_wPqA351mZtCD
https://dl.doubtnut.com/l/_q72yQMk6m8uC
https://dl.doubtnut.com/l/_1QdeiKhG77PJ
https://dl.doubtnut.com/l/_6XcVEJzzfRXG


130. A resonance tube is resonated with tuning fork of frequency 512

Hz. Two successive lengths of the resonated air column are 16.0 cm

and 51.0cm. The experiment is performed at room temperature of

. Calculate speed of sound at  and end correction.

Watch Video Solution

40∘C 0∘C

131. Determine the possible harmonics in the longitudinal vibrations

of a rod clampred in the middle.

Watch Video Solution

132. A brass rod 1 metre long is �rmly clampled in the middle and one

end is stroked by a resined cloth. What is the pitch of the note you

will hear ? Density of brass  and Young's modulus of brass

.

Watch Video Solution

= 9gcm− 3

= 1012dyne/cm2

https://dl.doubtnut.com/l/_6XcVEJzzfRXG
https://dl.doubtnut.com/l/_L7AMnXPyNNXK
https://dl.doubtnut.com/l/_2v4y8zPPF2k8


133. What is the essential condition for the formation of beats?

Watch Video Solution

134. Describe the formation of beats.

Watch Video Solution

135. Attempt any THREE : 

Show that beats frequency is equal to frequency di�erence between

two interfering waves.

Watch Video Solution

136. name any one use of the phenomenon of beats.

W t h Vid S l ti

https://dl.doubtnut.com/l/_2v4y8zPPF2k8
https://dl.doubtnut.com/l/_walHpGhIlSSW
https://dl.doubtnut.com/l/_W6vS2TJ0gbKp
https://dl.doubtnut.com/l/_WrSqHHk0s4pp
https://dl.doubtnut.com/l/_GBLKq78TF3oP


Watch Video Solution

137. Explain some practical applications of beats.

Watch Video Solution

138. The points of the prongs of a tuning fork B originally in unison

with a tuning fork A of frequency 384 are �led and the fork produces 3

beats per second, when sounded together with A. What is the pitch of

B after �ling ?

Watch Video Solution

139. A tuning fork arrangement (pair) produces  with one

fork of frequency . A little wax is placed on the unknown fork

and it then produces . The frequency of the unknown fork

is

4beats/sec

288cps

2beats/sec

https://dl.doubtnut.com/l/_GBLKq78TF3oP
https://dl.doubtnut.com/l/_YpqnM2W9AfF0
https://dl.doubtnut.com/l/_mbMvSJqwtqoE
https://dl.doubtnut.com/l/_Xi6Kqg01bj0P


Watch Video Solution

140. A tuning fork of unknown frequency gives 4beats with a tuning

fork of frequency 310 Hz. It gives the same number of beats on �ling.

Find the unknown frequency.

Watch Video Solution

141. A fork of unknown frequency when sounded with one of

frequency 288 Hz gives 4 beats per second and when loaded with a

piece of wax again gives 4 beats per second. How do you account for

this and what was the unknown frequency ?

Watch Video Solution

142. Two tuning forks A and B produce 4 beats sec. On loading B

with wax, 6 beats  sec are heard. If quantity of wax is reduced, the

/

/

https://dl.doubtnut.com/l/_Xi6Kqg01bj0P
https://dl.doubtnut.com/l/_p6wGSvSKy9sP
https://dl.doubtnut.com/l/_8B9kdubszudF
https://dl.doubtnut.com/l/_CZX6Ozre5Vhw


number of beats per second again becomes 4.Find the frequency of B

if the frequency of A is 256 Hz.

Watch Video Solution

143. A tunning fork produces 6 beast/s when sounded with a tuning

fork of frequnecy 256 Hz. The same tunning fork when sounded with

another tunning fork of frequency 252 Hz produces 2 beat/s. Find the

frequency of the tunning fork.

Watch Video Solution

144. A tuning fork of known frequency  makes  beats per

second with the vibrating string of a piano. The beat frequency

decreases to  beats per second when the tension in the piano string

is slightly increased. The frequency of the piano string before

increasing the tension was

Watch Video Solution

256Hz 5

2

https://dl.doubtnut.com/l/_CZX6Ozre5Vhw
https://dl.doubtnut.com/l/_hwsBsuh5N33L
https://dl.doubtnut.com/l/_FxLlmCHeMLkz


145. When two tuning forks (fork  and fork ) are sounded

simultaneously,  beats per second are heard. Now some tape is

attached on the prong of the fork . When the tuning fork are

sounded again,  beats per second are heard. If the frequency of fork

 is , then what was the original frequency of fork  ?

Watch Video Solution

1 2

4

2

6

1 200Hz 2

146. A set of 24 tuning fork is arranged in a series of increasing

frequencies. If each fork gives 4 beats per second with the preceding

one and the last sounds the ocatve of the �rst, �nd the frequencies of

the �rst and the last forks.

Watch Video Solution

https://dl.doubtnut.com/l/_FxLlmCHeMLkz
https://dl.doubtnut.com/l/_WCdFHGCVfq1n
https://dl.doubtnut.com/l/_cSiVyw1Gn6zj


147. In an experiment, it was found that a tuning fork and sonometer

wire gave 5 beats per second, both when the length of wire was 1m

and 1.05m. Calculate the frequency of the fork.

Watch Video Solution

148. A tuning fork of frequency 200Hz is in unison with a sonometer

wire. How many beats sec will be heard if tension in the wire is

increased by ?

Watch Video Solution

/

2 %

149. A knife edge divides a sonometer wire in two parts which di�er in

length by 2mm. The length of the wire is 1m. The two parts of the

string when sounded together produce on beat per second, then the

frequency of the smaller and the longer parts of the wire in Hz will be

Watch Video Solution

https://dl.doubtnut.com/l/_JK24VCyuBE4z
https://dl.doubtnut.com/l/_gZVxpB6AI3TW
https://dl.doubtnut.com/l/_jgQCnW7yG6ak


150. Two similar sonometer wires of the same same material produce

2 beats per second. The length of one is 50 cm and that of the other

is 50.1 cm. Calculate the frequencies of the two wires.

Watch Video Solution

151. A tuning fork of unknown frequency vibrates in unison with a wire

of certain stretched under a tension of 5 kg f. It produces 6 beats per

second with the same wire, when tension is changed to 4.5 kg f. Find

the frequency of tuning fork.

Watch Video Solution

152. Calculate the velocity of sound in a gas in which two sound waves

of length 100cm, and 101 cm. produced 24 beats in 6 seconds.

h id l i

https://dl.doubtnut.com/l/_jgQCnW7yG6ak
https://dl.doubtnut.com/l/_unUIiD4Oc1ck
https://dl.doubtnut.com/l/_ImADpJXvHBrq
https://dl.doubtnut.com/l/_ovqYkqhPN1lq


Watch Video Solution

153. Two air columns of resonance appatus, 100cm and 101 cm long

give 17 beats in 20 second, when each is sounding its fundamental

mode. Calculate the velocity of sound.

Watch Video Solution

154. Two tuning fork A and B give 5 beats  sec. A resounds with a

closed column of air 15 cm long and B with an open column of air 30.5

cm long. Calculate their frequecies. Neglect end correction.

Watch Video Solution

/

155. At  , two open organ pipes , when sounded together,

produce 34 beats in 2 seconds. How many beats per second will be

16∘C

https://dl.doubtnut.com/l/_ovqYkqhPN1lq
https://dl.doubtnut.com/l/_jHq0E6QdTq7o
https://dl.doubtnut.com/l/_XXPZkJoEt1mt
https://dl.doubtnut.com/l/_1Nwx0iTuiCqI


produced, if the temperature rises to ? Neglect the increase in

the length of the pipes.

Watch Video Solution

51∘C

156. A column of air and a tuning fork produce 4 beats per second

when sounded together. The tuning fork gives the lower note. The

temperature of air is . When the temperature falls to , the

two produce 3 beats per second. Find the frequency of the fork.

Watch Video Solution

15∘C 10∘C

157. DOPPLER EFFECT

Watch Video Solution

https://dl.doubtnut.com/l/_1Nwx0iTuiCqI
https://dl.doubtnut.com/l/_uZyOLxkIEJ99
https://dl.doubtnut.com/l/_mQ3BMbzl0QNo


158. Doppler e�ect in sound is asymmetric. What do you mean by this

statement ?

Watch Video Solution

159. A source and an observer are approaching one another with the

relative velocity . If the true source frequency is 1200 Hz,

deduce the observed frequency under the following conditions: 

(i) All velocity is in the source alone. 

(ii) All velocity is in the observer alone. 

The source moves in air at  towards the observer, but the

observer also moves with the velocity  in the same direction.

Watch Video Solution

40ms− 1

100ms− 1

v0

160. A source and an observer are approaching one another with the

relative velocity . If the true source frequency is 1200 Hz,40ms− 1

https://dl.doubtnut.com/l/_FJJ18eiZ7ooA
https://dl.doubtnut.com/l/_U3xmiqUwikOI
https://dl.doubtnut.com/l/_Xwt87sFBIZ2S


deduce the observed frequency under the following conditions: 

(i) All velocity is in the source alone. 

(ii) All velocity is in the observer alone. 

The source moves in air at  towards the observer, but the

observer also moves with the velocity  in the same direction.

Watch Video Solution

100ms− 1

v0

161. A source and an observer are approaching one another with the

relative velocity . If the true source frequency is 1200 Hz,

deduce the observed frequency under the following conditions: 

(i) All velocity is in the source alone. 

(ii) All velocity is in the observer alone. 

The source moves in air at  towards the observer, but the

observer also moves with the velocity  in the same direction.

Watch Video Solution

40ms− 1

100ms− 1

v0

https://dl.doubtnut.com/l/_Xwt87sFBIZ2S
https://dl.doubtnut.com/l/_hsY9xdlBlI3I


162. A railway engine and a car are moving on parallel tracks in

opposite directinos with speeds of  and 

respectively. The engine is continously sounding a whistle of

frequency 500Hz. The velocity of sound in . Calculate the

frequency of sound heard in the car when 

(i) the car and engineare approaching one another, 

(ii) the two are moving away from one another.

Watch Video Solution

144km/hr 72km/h

340ms− 1

163. A railway engine and a car are moving on parallel tracks in

opposite directinos with speeds of  and 

respectively. The engine is continously sounding a whistle of

frequency 500Hz. The velocity of sound in . Calculate the

frequency of sound heard in the car when 

(i) the car and engineare approaching one another, 

(ii) the two are moving away from one another.

144km/hr 72km/h

340ms− 1

https://dl.doubtnut.com/l/_6Z4efTP6WRyD
https://dl.doubtnut.com/l/_5OpaSiaj3dhD


Watch Video Solution

164. The sirens of two �re engines have a frequency of 600 Hz each . A

man hears the sirens from two engines, one approaching him with a

velocity of  and the other going away from him at a speed of 

. What is the di�erence in frequencies of sound heard ? Take

velocity of sound in air .

Watch Video Solution

36km/h

54km/h

= 340m/s

165. An observer moves towards a stationary source of sound with a

velocity one-�fth of the velocity of sound. What is the percentage

increase in the apparent frequency?

Watch Video Solution

https://dl.doubtnut.com/l/_5OpaSiaj3dhD
https://dl.doubtnut.com/l/_ZrtbN7ZQ5e6w
https://dl.doubtnut.com/l/_0pJ3TaDcTbEK


166. An observer standing on a railway crossing receives frequencies

2.2 kHz and 1.8 kHz when the tran approaches and recedes from the

observer. Find the velocity of the train (speed of sound in air is 300

m/s).

Watch Video Solution

167. On a quiet day, two persons A and B, each sounding a note of

frequency 580 Hz, are standing a few metres apart. Calculate the

number of beats heard by each in one second when A moves towards

B with a velocity of . (Speed of sound in air .)

Watch Video Solution

4ms− 1 = 330ms− 1

168. Find the velocity of source of sound, when the frequency appears

to be (i) double (ii) half the original frequency to a stationary

observer. Velocity of sound .= 330ms− 1

https://dl.doubtnut.com/l/_r0q04UWdfqjD
https://dl.doubtnut.com/l/_DEmYK2AjjO3w
https://dl.doubtnut.com/l/_etbnRmRpuJvy


Watch Video Solution

169. Find the velocity of source of sound, when the frequency appears

to be (i) double (ii) half the original frequency to a stationary

observer. Velocity of sound .

Watch Video Solution

= 330ms− 1

170. A train stands at a platform blowing a whistle of frequency 400Hz

in still air. What is the frequency of the whistle heard by a man

running (a) towards the engine at  (b) away from the engine

at  ?  

What is the wavelength of sound received by the running man in each

case ?

Watch Video Solution

10ms− 1

10m/s

https://dl.doubtnut.com/l/_etbnRmRpuJvy
https://dl.doubtnut.com/l/_mTceRFXSoooH
https://dl.doubtnut.com/l/_4xBnqTKxniuo


171. Consider a source moving towards an observer at the speed of

 . Deduce the observed frequency if original frequency is

500Hz. What would happen if  (Jet planes moving faster than

sound are common). Here ,  is velocity of sound in air.

Watch Video Solution

υs = 0.95υ

υs > υ?

υ

172. A machine gun is mounted on an armored car moving with a

speed of . The gun point against the direction of motion of

car. The muzzle speed of bullet is equal to speed of sound in air i.e.,

. The time di�erence between bullet actually reaching and

sound of �ring reaching at a target  away from car at the

instant of �ring is reaching at a target  away from car at the

20ms− 1

340ms− 1

544m

544m

https://dl.doubtnut.com/l/_f1VMzkWs1Vax
https://dl.doubtnut.com/l/_7FymYJtr6kJt


instant of �ring is 

Watch Video Solution

173. An observer is moving towards a wall at . He hears a

sound from source at some distance behind him directly as well as

after re�ection from the wall. Calculate the beat frequency between

these two sound, if the true frequency of the source is 680 Hz.

Velocity of sound .

Watch Video Solution

2ms− 1

−340m/s

https://dl.doubtnut.com/l/_7FymYJtr6kJt
https://dl.doubtnut.com/l/_u1nnNefki927
https://dl.doubtnut.com/l/_CKhAbtblL1h1


174. A rocket is moving at a speed of  towards a stationary

target. While moving, it emits a wave of frequency 1000 Hz. Some of

the sound reaching the target gets re�ected back to the racket as an

echo. Calculate the frequency of sound as detected by the person at

the position of target and frequency of echo as detected by the

rocket . Given velocity of sound .

Watch Video Solution

200ms− 1

= 330ms− 1

175. A rocket is moving at a speed of  towards a stationary

target. While moving, it emits a wave of frequency 1000 Hz. Some of

the sound reaching the target gets re�ected back to the racket as an

echo. Calculate the frequency of sound as detected by the person at

the position of target and frequency of echo as detected by the

rocket . Given velocity of sound .

Watch Video Solution

200ms− 1

= 330ms− 1

https://dl.doubtnut.com/l/_CKhAbtblL1h1
https://dl.doubtnut.com/l/_80q3CNqDHbET
https://dl.doubtnut.com/l/_8SV2fRVncsJX


176. A siren is �tted on as car going towards a vertical wall at a speed

of 36 km/h. A person standing on the ground, behind the car, listens

to the siren sound coming directly from the source as well as that

coming after refelction from the siren to the person and b. coming

after re�ection. Take the speed of sound to be 

Watch Video Solution

340ms− 1

177. A siren is �tted on as car going towards a vertical wall at a speed

of 36 km/h. A person standing on the ground, behind the car, listens

to the siren sound coming directly from the source as well as that

coming after refelction from the siren to the person and b. coming

after re�ection. Take the speed of sound to be 

Watch Video Solution

340ms− 1

https://dl.doubtnut.com/l/_8SV2fRVncsJX
https://dl.doubtnut.com/l/_coHVDsfPfYKH


178. If the pitch of the sound of a source appears to drop by 10% to a

moving person, then determine the velocity of motion of the person.

Velocity of the sound .

Watch Video Solution

= 330ms− 1

179. Two aeroplanes A and B are approaching each other and their

velocities are  and  respectively. The frequency

of a note emitted by A as heard by the passangers in B is 1170 Hz.

Calculate the frequency of the note heard by the passangers in A.

Velocity of sound .

Watch Video Solution

108kmh− 1 144kmh− 1

= 350ms− 1

180. A whistle of frequency of 540Hz rotates ini a circle of radius 2m at

an angular speed of 15rad s. What is the lowest and highest

frequency heard by a listener a long distance away at rest w.r.t centre

/

https://dl.doubtnut.com/l/_FaENcTvYcJkL
https://dl.doubtnut.com/l/_Q42Aua36RCX4
https://dl.doubtnut.com/l/_FVraJ4hlqAxo


of the circle. Can the apparent frequency be ever equal to the actuall

frequency ? Take   

Watch Video Solution

v = 330m/s

181. Distinguish between music and noise.

Watch Video Solution

182. Explain the characteristics of musical sounds. On what factors do

they depend ?

https://dl.doubtnut.com/l/_FVraJ4hlqAxo
https://dl.doubtnut.com/l/_4zST85vXjc0E
https://dl.doubtnut.com/l/_7KFvaTCGlBch


Watch Video Solution

183. (a) What is the threshold of hearing ? 

(b) What is the threshold of pain in the ear ?

Watch Video Solution

184. (a) What is the relation between loudness and frequency ? 

(b) What is the unit of intensity of sound ? 

(c) Derive the relation  where the letters have their usual

meanings.

Watch Video Solution

v = vλ

185. What do you mean by reverberation and reverberation time ?

How is reverberation controlled ?

Watch Video Solution

https://dl.doubtnut.com/l/_7KFvaTCGlBch
https://dl.doubtnut.com/l/_msR2DciNNhXu
https://dl.doubtnut.com/l/_EUM5fBrq50yG
https://dl.doubtnut.com/l/_qWIngCSn6ioX


186. What do you mean by reverberation and reverberation time ?

How is reverberation controlled ?

Watch Video Solution

187. Is an oscillation a wave? Explain.

Watch Video Solution

188. A wave transmits linear momentum. Can it transfer angular

momentum?

Watch Video Solution

189. Which is most fundamental property of a wave?

https://dl.doubtnut.com/l/_qWIngCSn6ioX
https://dl.doubtnut.com/l/_jzib6iynDdB4
https://dl.doubtnut.com/l/_y9Hjs1NGmkC2
https://dl.doubtnut.com/l/_mDYehHIHQ9LX
https://dl.doubtnut.com/l/_bm97aXU9gQ1W


Watch Video Solution

190. Which of the following is not characteristic of waves : Re�ection,

refraction, interference, di�raction, polarisation, rectilinear

propagation ?

Watch Video Solution

191. How is energy transmitted in wave motion ?

Watch Video Solution

192. Which properties of a medium are responsible for propagation of

wave through it ?

Watch Video Solution

https://dl.doubtnut.com/l/_bm97aXU9gQ1W
https://dl.doubtnut.com/l/_BZ9XdJrERaTU
https://dl.doubtnut.com/l/_XHLp7uOItO0j
https://dl.doubtnut.com/l/_Gna7GogRQDxp


193. What is the source of electromagnetic waves?

Watch Video Solution

194. Why are longitudinal waves called pressure waves?

Watch Video Solution

195. What is a non dispersive medium?

Watch Video Solution

196. Can transverse waves be produced in air ?

Watch Video Solution

https://dl.doubtnut.com/l/_W1KE7dGn6QwK
https://dl.doubtnut.com/l/_3CNbGbanvsWd
https://dl.doubtnut.com/l/_a7Nv6DPLXmtU
https://dl.doubtnut.com/l/_LqAHl8gUO5u0


197. Do displacement, particle velocity and pressure variation in a

longitudinal wave vary with the same phase?

Watch Video Solution

198. Distinguish between transverse and longitudinal wave motion.

Watch Video Solution

199. Transverse waves can propagate in

Watch Video Solution

200. What is the direction of oscillations of the particle of the

medium through which a longitudinal wave is propagating ?

Watch Video Solution

https://dl.doubtnut.com/l/_1JUL8RVNwnNO
https://dl.doubtnut.com/l/_V7jviI1LNsyx
https://dl.doubtnut.com/l/_QxutFvyoqmqm
https://dl.doubtnut.com/l/_EtT16eUi1JUw


201. What is the di�erence between wave velocity and particle velocity

?

Watch Video Solution

202. Why do we see lighting before we hear the thunder ?

Watch Video Solution

203. What does cause the rolling sound of thunder ?

Watch Video Solution

204. Two astronauts go the surface of the moon and would speak to

each other. Explain how they could achieve this.

Watch Video Solution

https://dl.doubtnut.com/l/_EtT16eUi1JUw
https://dl.doubtnut.com/l/_iEndNs9PqUYc
https://dl.doubtnut.com/l/_Y0mD5Z6nJSxi
https://dl.doubtnut.com/l/_BcyuSwKGcNye
https://dl.doubtnut.com/l/_pHPtneP341Qp


Watch Video Solution

205. A big explosion on the moon cannot be heard on the earth

because

Watch Video Solution

206. When a stone is thrown on the surface of water, a wave travels

out. From where does the energy come ?

Watch Video Solution

207. Why does sound travel faster in solids than in gases?

Watch Video Solution

https://dl.doubtnut.com/l/_pHPtneP341Qp
https://dl.doubtnut.com/l/_HyFLBjstiV1f
https://dl.doubtnut.com/l/_hdAo6esLfawt
https://dl.doubtnut.com/l/_4GtBolS7WgXA


208. How is it possible to detect the approaching of a distant train by

placing the ear very close to the railway line ?

Watch Video Solution

209. If a person places his ear to one end of a long iron pipeline, he

can distinctly hear two sounds when a workman hammers the other

end of the pipeline. How ?

Watch Video Solution

210. Ocean waves hitting a beach are always found to be nearly

normal to the shore.

Watch Video Solution

https://dl.doubtnut.com/l/_Kk65Lg5ahA3H
https://dl.doubtnut.com/l/_oin0EnX1XlXP
https://dl.doubtnut.com/l/_Wehtbb05vgnS


211. In which medium do the sound waves travel faster, solids, liquids

or gases ? Why ?

Watch Video Solution

212. Sound travels faster on a rainy day than on a dry day. Why?

Watch Video Solution

213. At a constant temperature, pressure of a gas is made 4 times.

How is velocity of sound in the medium a�ected ?

Watch Video Solution

214. Sound travels faster on a rainy day than on a dry day. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_97O0v8KumybM
https://dl.doubtnut.com/l/_MSSTqiOw2fld
https://dl.doubtnut.com/l/_3QVkgB3QCbh9
https://dl.doubtnut.com/l/_HpcxXEVRAEm3


215. The changes in pressure an volume of air, when sound wave

passes through air are

Watch Video Solution

216. Which characteristic of the medium determines the velocity of

sound waves?

Watch Video Solution

217. If you set your watch by the sound of a distant siren, will it go fast

or slow ?

Watch Video Solution

218. What will be the speed of sound in a perfectly rigid rod?

https://dl.doubtnut.com/l/_HpcxXEVRAEm3
https://dl.doubtnut.com/l/_oeIIJITY9B4y
https://dl.doubtnut.com/l/_fAtwrjFzYva2
https://dl.doubtnut.com/l/_LlA9MzsAW96N
https://dl.doubtnut.com/l/_EXexKGHJzoNz


Watch Video Solution

219. Sound is produced at a time in two exactly identical strings, one

of rubber and other of steel. In which string will the sound reach the

other end earlier and why?

Watch Video Solution

220. The speed of sound does not depend upon its frequency. Give an

example in support of this statement.

Watch Video Solution

221. Sound travels faster on a rainy day than on a dry day. Does it

imply that speed of sound in moist hydrogen is greater than in dry

hydrogen ?

W t h Vid S l ti

https://dl.doubtnut.com/l/_EXexKGHJzoNz
https://dl.doubtnut.com/l/_oyhgH3ILcvHC
https://dl.doubtnut.com/l/_QavnfPk3qj56
https://dl.doubtnut.com/l/_1tEbpiETR3x7


Watch Video Solution

222. Velocity of sound in a tube containing air at C and at a

pressure of 76 cm of Hg is 300 m/s. What will its velocity be when the

pressure is increased to 100 cm of Hg and the temperature is

keptconstant ?

Watch Video Solution

27∘

223. Explain why (or how)  (a) In a sound wave, a displacement node

is a pressure antinode and vice-versa, 

(b) Bats can ascertain distances, directions, nature and size of

obstacles without any eyes, 

(c) a violin note and sitar note may have the same frequency, yet we

can distinguish between the two notes, (d) Solids can support both

longitudinal and transverse waves, but only longitudinal waves can

propagate in gases, 

:

https://dl.doubtnut.com/l/_1tEbpiETR3x7
https://dl.doubtnut.com/l/_x1loMWYyLADm
https://dl.doubtnut.com/l/_2nRmfGwESRN7


(e) The shape of pulse gets distorted during propagation in a

dispersive medium.

Watch Video Solution

224. An explosion takes place at the bottom of a lake. Will the shock

waves in the water be longitudinal or transverse?

Watch Video Solution

225. Does the sound of a bomb explosion travel faster than the sound

produced by a human bee ?

Watch Video Solution

226. A balloon is �lled with . How will it behave as a lens for

sound waves? What happens if  is replaced by hydrogen?

CO2

CO2

https://dl.doubtnut.com/l/_2nRmfGwESRN7
https://dl.doubtnut.com/l/_JXIhmIzhrZEK
https://dl.doubtnut.com/l/_k8K54JC1rciK
https://dl.doubtnut.com/l/_G1kkQEfsLGBo


Watch Video Solution

227. Sound travels faster on a rainy day than on a dry day. Why?

Watch Video Solution

228. Why sound can be hear more distinctly at a greater distance over

water surface ?

Watch Video Solution

229. What is a periodic wave function?

Watch Video Solution

230. What is a harmonic wave function ?

W h Vid S l i

https://dl.doubtnut.com/l/_G1kkQEfsLGBo
https://dl.doubtnut.com/l/_tGktICOFkPFf
https://dl.doubtnut.com/l/_zsLygUgJGOol
https://dl.doubtnut.com/l/_LrCqD9Rko7bx
https://dl.doubtnut.com/l/_TPgMXUIGltA4


Watch Video Solution

231. A heavy uniform rope is held vertically and is tensioned by

clamping it to a rigid support at the lower end. A wave of a certain

frequency is set up at the lower end. Will the wave travel up the rope

with the same speed?

Watch Video Solution

232. Sometimes, in a stringed instrument, a thick wire is wrapped by a

thin wire. Why ?

Watch Video Solution

233. Why are the stationary wave called so?

Watch Video Solution

https://dl.doubtnut.com/l/_TPgMXUIGltA4
https://dl.doubtnut.com/l/_J0YXig6ZJ2Zv
https://dl.doubtnut.com/l/_DeACEH90R31f
https://dl.doubtnut.com/l/_96VXGU5pPG6c
https://dl.doubtnut.com/l/_T1v7Nj5CiC6S


234. When are stationary waves produced?

Watch Video Solution

235. Under what condition does a sudden phase reversal of waves

occur on re�ection?

Watch Video Solution

236. A light wave is re�ected from a mirror. The incident and re�ected

waves superimpose to form stationary waves. But no nodes and

antinodes are seen. Why?

Watch Video Solution

237. What is the di�erence between a tone and a note?

h id l i

https://dl.doubtnut.com/l/_T1v7Nj5CiC6S
https://dl.doubtnut.com/l/_SMSRZ4fPQREr
https://dl.doubtnut.com/l/_Ld82krCMnVfa
https://dl.doubtnut.com/l/_P9MuvU45gDox


Watch Video Solution

238. Why is note produces by an open organ pipe sweeter that that

produced by a closed organ pipe of same length?

Watch Video Solution

239. Why are there so many holes in a �ute?

Watch Video Solution

240. Why does the pitch of a note produced by a wooden open end

pipe becomes sharper when the temperature rises ?

Watch Video Solution

https://dl.doubtnut.com/l/_P9MuvU45gDox
https://dl.doubtnut.com/l/_XJ4Pqjl7OIGh
https://dl.doubtnut.com/l/_2broVyKMGiUI
https://dl.doubtnut.com/l/_NEoy7NoAbDKN


241. When we start �lling an empty bucket with water, the pitch of

sound produced goes on changing. Why?

Watch Video Solution

242. If oil of density higher than that of water is used in place of water

in a resonance tube its frequency will be

Watch Video Solution

243. A vibrating string is heated to a higher temperature. What

happens to the pitch of the note produced by it ?

Watch Video Solution

https://dl.doubtnut.com/l/_vS4asRIJHsZP
https://dl.doubtnut.com/l/_mTFKo1AcU2Fw
https://dl.doubtnut.com/l/_oxKvD8NJpnsO


244. Why are strings of di�erent thicknesses and di�erent materials

used in a sitar or violin?

Watch Video Solution

245. A tuning fork is in resonance with a closed pipe. But the same

tuning fork cannot be in resonance with an open pipe of same length.

Why ?

Watch Video Solution

246. Why does the pitch of a note produced by a wooden open end

organ pipe become shaper when the temperature increases ? Explain

in detail.

Watch Video Solution

https://dl.doubtnut.com/l/_rzsIHsL5pA5u
https://dl.doubtnut.com/l/_rzIlrNrGpfQ1
https://dl.doubtnut.com/l/_ZowhuUM5rTGX
https://dl.doubtnut.com/l/_wNuS8EHJXCxf


247. Two organ pipes of same length, open at both ends produce

sound of di�erent pitch, if their radii are di�erent. Why?

Watch Video Solution

248. How does the frequency of a tunning fork change, when the

temperature is increased?

Watch Video Solution

249. How does the frequency of a vibrating wire change when the

attached load is immersed in water.

Watch Video Solution

250. What points of the stretched string between the �xed points

must be plucked and touched to excite its second harmonic ?

https://dl.doubtnut.com/l/_wNuS8EHJXCxf
https://dl.doubtnut.com/l/_vk2iSu2cCRVS
https://dl.doubtnut.com/l/_M0BW9iKoXZJG
https://dl.doubtnut.com/l/_dgn44U0R06pG


Watch Video Solution

251. Why is a sonometer box provided with holes?

Watch Video Solution

252. The beats are not heard, if the di�erence in frequencies of the

two sounding notes is more than 10. Why ?

Watch Video Solution

253. Assertion : Beats can also be observed by two light sourcesas in

sound. 

Reason : Light sources have constant phase deference.

Watch Video Solution

https://dl.doubtnut.com/l/_dgn44U0R06pG
https://dl.doubtnut.com/l/_d07xW4ynzARN
https://dl.doubtnut.com/l/_SePTLpDUtBYB
https://dl.doubtnut.com/l/_NXa71ImfrSn5
https://dl.doubtnut.com/l/_VCjEXD6Vef2t


254. Is it necessary for production of beats that the two waves must

have exactly equal amplitudes?

Watch Video Solution

255. If two sound waves of frequiencies 

superimose , will they produce beats ? Would you hear the beats ?

Watch Video Solution

500Hz and 550Hz

256. Can we hear beats when sounds of nearly equal frequencies from

two di�erent sources are heard together?

Watch Video Solution

257. Is Doppler e�ect applicable only to sound waves.

Watch Video Solution

https://dl.doubtnut.com/l/_VCjEXD6Vef2t
https://dl.doubtnut.com/l/_d5RtzuxzfuHb
https://dl.doubtnut.com/l/_wwRSmVOn9Fjq
https://dl.doubtnut.com/l/_reJEIy1Q6sjy


258. What physical change occurs when a source of sound moves and

listener is at rest?

Watch Video Solution

259. What physical change occurs when source of sound waves is at

rest and the listener moves?

Watch Video Solution

260. Will there be Doppler e�ect, when the direction of motion of the

source or observer is perpendicular to the direction of propagation of

sound ?

Watch Video Solution

https://dl.doubtnut.com/l/_reJEIy1Q6sjy
https://dl.doubtnut.com/l/_xGa8oFzbhCyh
https://dl.doubtnut.com/l/_AKDaHdM3gxXT
https://dl.doubtnut.com/l/_sHhyTCP49LBA
https://dl.doubtnut.com/l/_eLLzXogpzP8S


261. A person riding on a merry go round emits a sound wave of a

certain frequency Does a person at the centre observe the Doppler

e�ect?

Watch Video Solution

262. Will there be any Doppler shift when source and listener move in

the same direction with the same velocity ?

Watch Video Solution

263. What is the time interval between the incident sound and the

re�ected sound for hearing a distinct echo ?

Watch Video Solution

264. Why cannot we hear an echo in a small room ?

https://dl.doubtnut.com/l/_eLLzXogpzP8S
https://dl.doubtnut.com/l/_KzRxxj56wnHy
https://dl.doubtnut.com/l/_M9B4gKGkZ2sM
https://dl.doubtnut.com/l/_g0CTk889JTmg


Watch Video Solution

265. What do you mean by reverberation and reverberation time ?

How is reverberation controlled ?

Watch Video Solution

266. What is meant by reverberation time?

Watch Video Solution

267. What is the di�erence between an echo and a reverberation ?

Watch Video Solution

https://dl.doubtnut.com/l/_g0CTk889JTmg
https://dl.doubtnut.com/l/_2PxFE6Kn1H8m
https://dl.doubtnut.com/l/_8V8nVubasxZj
https://dl.doubtnut.com/l/_Gy55mih5SQzG


268. The reverberation time is larger for an empty hall than for a

crowded hall. Why ?

Watch Video Solution

269. Thick and long curtains arc preferred in a big hall. Why?

Watch Video Solution

270. An organ pipe emits a fundamental note of frequency 128 Hz. On

blowing into it more strongly it produces the �rst overtone of

frequency 384 Hz. What is the type of pipe - closed or open ?

Watch Video Solution

https://dl.doubtnut.com/l/_I2cd5pGhSveP
https://dl.doubtnut.com/l/_XM5Vk47civKL
https://dl.doubtnut.com/l/_xX5mfzBFHql7


271. What is the range of frequencies of audio waves, infrasonics and

ultrasonics ?

Watch Video Solution

272. How do we identify our friend from his voice while sitting in a

dark room ?

Watch Video Solution

273. What determines the loudness of sound ?

Watch Video Solution

274. A violin and a sitar may have the same frequency, yet we can

distinguish between their notes. Why ?

https://dl.doubtnut.com/l/_lBdANPuDrASL
https://dl.doubtnut.com/l/_Y7CDuF5orgEE
https://dl.doubtnut.com/l/_J2wOm9Yw7LJB
https://dl.doubtnut.com/l/_CPdPjmG3MedU


Watch Video Solution

275. The loudness and the pitch of a sound depends on

Watch Video Solution

276. Statement-1 : In the case of a stationary wave, a person hear a

loud sound at the nodes as compared to the antinodes 

Statement-2 : In a stationary wave all the particles of the medium

vibrate in phase.

Watch Video Solution

277. Given below are some examples of wave motion. State in each

case, if the wave motion is transverse, longitudinal or a combination

of both? 

(i) Motion of a kink in a long coil spring produced by displacing one

https://dl.doubtnut.com/l/_CPdPjmG3MedU
https://dl.doubtnut.com/l/_A3GLSLuAMUWV
https://dl.doubtnut.com/l/_iUtHKkpcYTR5
https://dl.doubtnut.com/l/_HKi8WfgrSYPu


end of spring side ways. 

(ii) Waves produed in a cylinder containing a liquid by moving its

piston back and forth. 

(iii) Waves produed by a motor boat sailing in water. 

(iv) Light waves travelling from sun to earth. 

(v) ultrasonic waves in air produced by a vibrating quartz crystal.

Watch Video Solution

278. Given below are some examples of wave motion. State in each

case, if the wave motion is transverse, longitudinal or a combination

of both? 

(i) Motion of a kink in a long coil spring produced by displacing one

end of spring side ways. 

(ii) Waves produed in a cylinder containing a liquid by moving its

piston back and forth. 

(iii) Waves produed by a motor boat sailing in water. 

https://dl.doubtnut.com/l/_HKi8WfgrSYPu
https://dl.doubtnut.com/l/_owDolulKlRLL


(iv) Light waves travelling from sun to earth. 

(v) ultrasonic waves in air produced by a vibrating quartz crystal.

Watch Video Solution

279. Given below are some examples of wave motion. State in each

case, if the wave motion is transverse, longitudinal or a combination

of both? 

(i) Motion of a kink in a long coil spring produced by displacing one

end of spring side ways. 

(ii) Waves produed in a cylinder containing a liquid by moving its

piston back and forth. 

(iii) Waves produed by a motor boat sailing in water. 

(iv) Light waves travelling from sun to earth. 

(v) ultrasonic waves in air produced by a vibrating quartz crystal.

Watch Video Solution

https://dl.doubtnut.com/l/_owDolulKlRLL
https://dl.doubtnut.com/l/_1RKNIvUZqv7v


280. Given below are some examples of wave motion. State in each

case, if the wave motion is transverse, longitudinal or a combination

of both? 

(i) Motion of a kink in a long coil spring produced by displacing one

end of spring side ways. 

(ii) Waves produed in a cylinder containing a liquid by moving its

piston back and forth. 

(iii) Waves produed by a motor boat sailing in water. 

(iv) Light waves travelling from sun to earth. 

(v) ultrasonic waves in air produced by a vibrating quartz crystal.

Watch Video Solution

281. Given below are some examples of wave motion. State in each

case, if the wave motion is transverse, longitudinal or a combination

of both? 

(i) Motion of a kink in a long coil spring produced by displacing one

https://dl.doubtnut.com/l/_MJl6vUDb5VMX
https://dl.doubtnut.com/l/_GFTVKG55AeOh


end of spring side ways. 

(ii) Waves produed in a cylinder containing a liquid by moving its

piston back and forth. 

(iii) Waves produed by a motor boat sailing in water. 

(iv) Light waves travelling from sun to earth. 

(v) ultrasonic waves in air produced by a vibrating quartz crystal.

Watch Video Solution

282. The sound produced by a siren given by a company reaches a

person on the road at a distance of 110 m in _______ s. (Velocity of

sound in air is )

Watch Video Solution

330ms− 1

283. If two wave of the same frequency di�er in amplitude and are

propagated in opposite directions through a medium , will they

https://dl.doubtnut.com/l/_GFTVKG55AeOh
https://dl.doubtnut.com/l/_fPpytzKW4OPx
https://dl.doubtnut.com/l/_xrPyqdvoCPaF


produce standing waves ? Is energy transported ? Are there any

nodes ?

Watch Video Solution

284. What are overtones and harmonics ? The presence of which

makes a sound musical ?

Watch Video Solution

285. Distinguish between harmonics and overtones.

Watch Video Solution

286. All harmonics are overtones but all overtones are not harmonics .

Explain .

Watch Video Solution

https://dl.doubtnut.com/l/_xrPyqdvoCPaF
https://dl.doubtnut.com/l/_vvuXVDamtCy3
https://dl.doubtnut.com/l/_yG00s0XjaS6x
https://dl.doubtnut.com/l/_IsPgSObiddQ2


287. The fundamental frequency of a source of sound is 200 Hz and

the source produces all the harmonics. State, with reasons, with

which of the following frequencies this source will resonate : 150, 200,

300 and 600 Hz ?

Watch Video Solution

288. An organ pipe is in resonance with a tuning fork. What change

will have to be made in the length l to maintain resonance if 

(i) temperature increases 

(ii) air is replaced by hydrogen 

(iii) pressure is made higher ?

Watch Video Solution

https://dl.doubtnut.com/l/_IsPgSObiddQ2
https://dl.doubtnut.com/l/_GAJ8gwrywW5W
https://dl.doubtnut.com/l/_UbxeAqVaXrZF


289. An organ pipe is in resonance with a tuning fork. What change

will have to be made in the length l to maintain resonance if 

(i) temperature increases 

(ii) air is replaced by hydrogen 

(iii) pressure is made higher ?

Watch Video Solution

290. An organ pipe is in resonance with a tuning fork. What change

will have to be made in the length l to maintain resonance if 

(i) temperature increases 

(ii) air is replaced by hydrogen 

(iii) pressure is made higher ?

Watch Video Solution

https://dl.doubtnut.com/l/_2U3skxoMl0Wm
https://dl.doubtnut.com/l/_KcksEQjPbDTt


291. Two progressive sound waves each of frequency 170Hz and

travelling in opposite directions in air superpose to produce

stationary waves. 

The speed of sound in air is 340 m s. What is the  

(i) separation between two successive nodes? 

(ii) separation between two successive antinodes? 

(iii) separation between a node and nearest antinode?

Watch Video Solution

/

292. Two progressive sound waves each of frequency 170Hz and

travelling in opposite directions in air superpose to produce

stationary waves. 

The speed of sound in air is 340 m s. What is the  

(i) separation between two successive nodes? 

(ii) separation between two successive antinodes? 

(iii) separation between a node and nearest antinode?

/

https://dl.doubtnut.com/l/_FP3c9Q3ZG7ad
https://dl.doubtnut.com/l/_jFsofOPndxfX


Watch Video Solution

293. Two progressive sound waves each of frequency 170Hz and

travelling in opposite directions in air superpose to produce

stationary waves. 

The speed of sound in air is 340 m s. What is the  

(i) separation between two successive nodes? 

(ii) separation between two successive antinodes? 

(iii) separation between a node and nearest antinode?

Watch Video Solution

/

294. A sonometer wire resonates with a tuning fork. If the length of

the wire between the bridges is made twice even then it can resonate

with the same tuning fork. How ?

Watch Video Solution

https://dl.doubtnut.com/l/_jFsofOPndxfX
https://dl.doubtnut.com/l/_0ZjWavskGu9Q
https://dl.doubtnut.com/l/_ek4meKYkb3DD
https://dl.doubtnut.com/l/_1dZ9AjjkAo3Y


295. Why does a tuning fork have two prongs ? Would the tuning fork

be of any use, if one of the prongs is cut o� ?

Watch Video Solution

296. Which factors determine the frequency of a tuning fork ?

Watch Video Solution

297. A sitar wire and a tabla, when sounded together, produce 5 beats

per second. What does it indicate ? If the tabla membrane is

tightened, will the beat rate increase or decrease ?

Watch Video Solution

298. Doppler's e�ect in light is symmetrical but the same e�ect in

sound is asymmetrical. Explain.

https://dl.doubtnut.com/l/_1dZ9AjjkAo3Y
https://dl.doubtnut.com/l/_Q3a3uriZXPC9
https://dl.doubtnut.com/l/_znQCJro0gcLd
https://dl.doubtnut.com/l/_tsZ6titV0V57


Watch Video Solution

299. Distinguish between transverse and longitudinal waves.

Watch Video Solution

300. What is red shift ? What does it indicate ?

Watch Video Solution

301. An incident wave is represented by .  

Write the expression for re�ected wave (i) from a rigid boundary (ii)

from an open boundary.

Watch Video Solution

y(x, t) = 20 sin(2x − 4t)

https://dl.doubtnut.com/l/_tsZ6titV0V57
https://dl.doubtnut.com/l/_Bp2bTlV8Lgfk
https://dl.doubtnut.com/l/_UGBweLImkve3
https://dl.doubtnut.com/l/_RLRTaPVNqPxI


302. An incident wave is represented by .  

Write the expression for re�ected wave (i) from a rigid boundary (ii)

from an open boundary.

Watch Video Solution

y(x, t) = 20 sin(2x − 4t)

303. State the principle of superposition of waves.

Watch Video Solution

304. Distinguish between conditions for the production of stationary

waves and beats.

Watch Video Solution

305. Di�erentiate between Stationary waves and Progressive waves.

https://dl.doubtnut.com/l/_Q7FOhzAxkfiA
https://dl.doubtnut.com/l/_XtmryHCvahpd
https://dl.doubtnut.com/l/_ngkuCSsS0v6z
https://dl.doubtnut.com/l/_hGqOcdlvl12L


Watch Video Solution

306. Length of a string tied to two rigid support is . Maximum

length (wavelength in cm) of a stationary wave produced on it is

Watch Video Solution

40cm

307. Tube  has both ends open while tube  has one closed,

otherwise they are identical. The ratio of fundamental frequency of

tube  is

Watch Video Solution

A B

A and B

308. An open pipe is in resonance in  harmonic with frequency .

Now one end of the tube is closed and frequency is increased to 

such that the resonance again ocuurs in  harmonic. Choose the

correct option

2nd f1

f2

nth

https://dl.doubtnut.com/l/_hGqOcdlvl12L
https://dl.doubtnut.com/l/_gvxeRtFnUgjI
https://dl.doubtnut.com/l/_ZWJGmGh068J3
https://dl.doubtnut.com/l/_Gd5GMlK3oXga


Watch Video Solution

309. A string is stretched between �xed points separated by .

It is observed to have resonant frequencies of  and .

There are no other resonant frequencies between these two. Then,

the lowest resonant frequency for this string is

Watch Video Solution

75.0cm

420Hz 315Hz

310. A whistle producing sound waves of frequencies  and

above is approaching a stationary person with speed . The

velocity of sound in air is . If the person can hear

frequencies upto a maximum of .The maximum value of 

upto which he can hear whistle is

Watch Video Solution

9500Hz

vms− 1

300ms− 1

10, 000Hz v

https://dl.doubtnut.com/l/_Gd5GMlK3oXga
https://dl.doubtnut.com/l/_EUJO0KwcbNT6
https://dl.doubtnut.com/l/_VWTGTm2r237A


311. Two monoatomic ideal gases 1 and 2 of molecular masses  and 

 respectively are enclosed in separate containers kept at the same

temperature. The ratio of the speed of sound in gas 1 to that in gas 2

is given by :-

Watch Video Solution

m1

m2

312. Two vibrating strings of the same material but lengths L and 2L

have radii 2r and r respectively. They are stretched under the same

tension. Both the strings vibrate in their fundamental modes, the one

of length L with frequency  and the other with frequency  the

ratio  is given by

Watch Video Solution

n1 n2

n1 /n2

313. The ends of a stretched wire of length  are �xed at

. In one experiment, the displacement of the wire is

L

x = 0 and x = L

https://dl.doubtnut.com/l/_olMkbLyWHsi5
https://dl.doubtnut.com/l/_vYnR4zvDPVaz
https://dl.doubtnut.com/l/_C2U0pnve8PwF


 and energy is  and in another experiment

its displacement is  and energy is . Then

Watch Video Solution

y1 = A sin(π/L)sinωt E1

y2 = A sin(2πx/L)sin 2ωt E2

314. A sonometer wire resonates with a given tuning fork forming a

standing wave with �ve antinodes between the two bridges when a

mass of  is suspended from the wire. When this mass is replaced

by a mass 'M' kg, the wire resonates with the same tuning fork

forming three antinodes for the same positions of the bridges. Find

the value of .

Watch Video Solution

9kg

M

315. In the experiment for the determination of the speed of sound in

air using the resonance column method, the length of the air column

that resonates in the fundamental mode, with a tuning fork is .0.1m

https://dl.doubtnut.com/l/_C2U0pnve8PwF
https://dl.doubtnut.com/l/_8VWe6Q8HkKcP
https://dl.doubtnut.com/l/_u6kkzuYtiwHa


When this length is changed to , the same tuning fork

resonates with the �rst overtone. Calculate the end correction.

Watch Video Solution

0.35m

316. A train moves towards a stationary observer with speed .

The train sounds a whistle and its frequency registered by the

observer is . If the train's speed is reduced to , the frequency

registered is . If the speed of sound of , then the ratio 

is

Watch Video Solution

34m/s

f1 17m/s

f2 340m/s

f1 /f2

317. A siren placed at a railway platform is emitting sound of

frequency . A passenger sitting in a moving train  records a

frequency of  while the train approaches the siren. During his

return journey in a di�erent train  he records a frequency of

5kHz A

5.5kHz

B

https://dl.doubtnut.com/l/_u6kkzuYtiwHa
https://dl.doubtnut.com/l/_VHZHL6Coj2mk
https://dl.doubtnut.com/l/_sHcS83Kf7LnH


 while approaching the same siren. the ratio the velocity of

train  to that of train  is

Watch Video Solution

6.0kHz

B A

318. A police car moving at 22 m/s, chases a motorcylist. The police

man sounds his horn at 176 Hz, while both of them move towards a

stationary siren of frequency 165 Hz. Calculate the speed of the

motorcycle, if it is given that he does not observes any beats 

Watch Video Solution

https://dl.doubtnut.com/l/_sHcS83Kf7LnH
https://dl.doubtnut.com/l/_U0ia9JfCZQFE


319. A tuning fork of frequency  resonates with a tube closed at

one end of length  and diameter  in fundamental mode.

Calculate velocity of sound in air.

Watch Video Solution

480Hz

16cm 5cm

320. The length of a sonometer wire is , and density .

It can bear a stress of  without exceeding the elastice

limit. What is the fundamental frequency that can be produced in the

wire?

Watch Video Solution

0.75m 9 × 103m

8.1 × 108N /m2

321. A transverse sinusoidal wave of amplitude A, wavelength  and

frequency f is travelling along a stretch string. The maximum speed of

any point on the string is , where, V is the velocity of wave

λ

v

10

https://dl.doubtnut.com/l/_cDpRv9U9Rz4I
https://dl.doubtnut.com/l/_jGZPLNNfv0xq
https://dl.doubtnut.com/l/_6HOyda0IlryM


propagation. If , then  and f are

given by

Watch Video Solution

A = 10− 3m, and V = 10ms− 1 λ

322. An open pipe is suddenly closed at one end with the result that

the frequency of third harmonic of the closed pipe is found to be

higher by  then the fundamental frequency of the open pipe.

The fundamental frequency of the open pipe is

Watch Video Solution

100Hz

323. The �rst overtone of an open orgen pipe beats with the �rst

ouertone of a closed orgen pipe with a beat frequency of  . The

fundamental frequency of the closed organ pipe is  . Find the

lengths of the pipes . Speed of sound in air  .

Watch Video Solution

2.2HZ

110HZ

u = 330m/s

https://dl.doubtnut.com/l/_6HOyda0IlryM
https://dl.doubtnut.com/l/_DfGufnFZ4aPJ
https://dl.doubtnut.com/l/_RRkD1srUo6o7


324. A metallic rod of length 1m is rigidly clamped at its mid point.

Longirudinal stationary wave are setup in the rod in such a way that

there are two nodes on either side of the midpoint. The amplitude of

an antinode is . Write the equation of motion of a point 2

cm from the midpoint and those of the constituent waves in the rod,

(Young,s modulus of the material of the rod  ,

density ). Both ends are free.

Watch Video Solution

2 × 10− 6m

= 2 × 1011Nm− 2

= 8000kg − m− 3

325. A string of mass 2.50kg is under a tension of 200N.The length of

the stretched string is 20.0 m. If a transverse jerk is struck at one end

of the string, how long does the disturbance take to reach the other

end ?

Watch Video Solution

https://dl.doubtnut.com/l/_ffyUuvLxEljU
https://dl.doubtnut.com/l/_PdudApRFMI3C


326. A stone dropped from the top of a tower of height 300 m high

splashes into the water of a pong near the base of the tower. When is

the splash heard at the top ? Given that the speed of sound in air is

.

Watch Video Solution

340ms− 1 ?(g = 9.8ms− 2

327. A steel wire has a length of 12.0 m and a mass of 2.10 kg . What

should be the tension in the wire so that speed of a transverse wave

on the wire equals the speed of sound in dry air at 

Watch Video Solution

20∘C = 343ms− 1

328. Use the formula  to explain why the speed of sound in

air 

v = √
γP

ρ

https://dl.doubtnut.com/l/_gpoS2ns2hkbx
https://dl.doubtnut.com/l/_R2BdD9tw1r1d
https://dl.doubtnut.com/l/_VZypUoJu9O7j


(a) is independent of pressure, (b) increases with temperature, (c)

increases with humidity.

Watch Video Solution

329. Use the formula  to explain why the speed of sound in

air increases with temperature.

Watch Video Solution

v = √
γp

ρ

330. Use the formula  to explain why the speed of sound in

air 

(a) is independent of pressure, (b) increases with temperature, (c)

increases with humidity.

Watch Video Solution

v = √
γP

ρ

https://dl.doubtnut.com/l/_VZypUoJu9O7j
https://dl.doubtnut.com/l/_EGfbmO1YCRVi
https://dl.doubtnut.com/l/_TTmr5gQm8rc4


331. You have learnt that a travelling wave in a dimension is

represented by a funcation  where  and  must appear in

the combination  or , i.e . Is the coverse

true? (Examine if the following funcations for  can possibly

represent a travelling wave : 

(a)   

(b)   

(c) 

Watch Video Solution

y = f(x, t) x t

x − vt x + vt y = f(x ± υt)

y

(x − vt)2

log[(x + v) /x0]

1/(x + v)

332. You have learnt that a travelling wave in a dimension is

represented by a funcation  where  and  must appear in

the combination  or , i.e . Is the coverse

true? (Examine if the following funcations for  can possibly

represent a travelling wave : 

(a)   

y = f(x, t) x t

x − vt x + vt y = f(x ± υt)

y

(x − vt)2

https://dl.doubtnut.com/l/_2rcQWzf9oBBL
https://dl.doubtnut.com/l/_hCDIRRar9G4c


(b)   

(c) 

Watch Video Solution

log[(x + v) /x0]

1/(x + v)

333. You have learnt that a travelling wave in a dimension is

represented by a funcation  where  and  must appear in

the combination  or , i.e . Is the coverse

true? (Examine if the following funcations for  can possibly

represent a travelling wave : 

(a)   

(b)   

(c) 

Watch Video Solution

y = f(x, t) x t

x − vt x + vt y = f(x ± υt)

y

(x − vt)2

log[(x + v) /x0]

1/(x + v)

334. You have learnt that a travelling wave in a dimension is

represented by a funcation  where  and  must appear iny = f(x, t) x t

https://dl.doubtnut.com/l/_hCDIRRar9G4c
https://dl.doubtnut.com/l/_faiMNKAvkEJh
https://dl.doubtnut.com/l/_8iuva5vlvkb8


the combination  or , i.e . Is the coverse

true? (Examine if the following funcations for  can possibly

represent a travelling wave : 

(a)   

(b)   

(c) 

Watch Video Solution

x − vt x + vt y = f(x ± υt)

y

(x − vt)2

log[(x + v) /x0]

1/(x + v)

335. A bat emits ultrasonic sound of frequency 100 kHz in air. If this

sound meets a water surface, the wavelengths of the re�ected and

transmitted sound are (Speed of sound in air = 340 m  and in

water = 1500 m  )

Watch Video Solution

s− 1

s− 1

336. A hospital uses an ultrasonic scanner to locate tumour in a

tissue. What is the wavelength of sound in a tissue in which the speed

https://dl.doubtnut.com/l/_8iuva5vlvkb8
https://dl.doubtnut.com/l/_BoRYnmrkXNhJ
https://dl.doubtnut.com/l/_g9i0LJaulgq7


of sound is  ? The operating frequency of the scanner is 

.

Watch Video Solution

1.7km/s

4.2MHz

337. A transverse harmonic wave on a strin is decribed by 

  

Where  and  are in  and  in . The positive direction of  is from

left to right. 

(a) Is this a travelling wave or a stationary wave ? 

If it is travelling, what are the speed and direction of its propagation ?

(b) What are its amplitude and frequency ? 

(c) What is the initial phase at the starting point ? 

What is the least distance between two successive crests in the wave

?

Watch Video Solution

y(x, t) = 3.0 sin(36t + 0.018x + π/4)

x y cm t s x

https://dl.doubtnut.com/l/_g9i0LJaulgq7
https://dl.doubtnut.com/l/_Rw25Trt6P97k


338. A transverse harmonic wave on a strin is decribed by 

  

Where  and  are in  and  in . The positive direction of  is from

left to right. 

(a) Is this a travelling wave or a stationary wave ? 

If it is travelling, what are the speed and direction of its propagation ?

(b) What are its amplitude and frequency ? 

(c) What is the initial phase at the starting point ? 

What is the least distance between two successive crests in the wave

?

Watch Video Solution

y(x, t) = 3.0 sin(36t + 0.018x + π/4)

x y cm t s x

339. A transverse harmonic wave on a strin is decribed by 

  

Where  and  are in  and  in . The positive direction of  is from

left to right. 

y(x, t) = 3.0 sin(36t + 0.018x + π/4)

x y cm t s x

https://dl.doubtnut.com/l/_MOah13qkVk9S
https://dl.doubtnut.com/l/_nvd7c2gmr6nD


(a) Is this a travelling wave or a stationary wave ? 

If it is travelling, what are the speed and direction of its propagation ?

(b) What are its amplitude and frequency ? 

(c) What is the initial phase at the starting point ? 

What is the least distance between two successive crests in the wave

?

Watch Video Solution

340. A transverse harmonic wave on a strin is decribed by 

  

Where  and  are in  and  in . The positive direction of  is from

left to right. 

(a) Is this a travelling wave or a stationary wave ? 

If it is travelling, what are the speed and direction of its propagation ?

(b) What are its amplitude and frequency ? 

(c) What is the initial phase at the starting point ? 

y(x, t) = 3.0 sin(36t + 0.018x + π/4)

x y cm t s x

https://dl.doubtnut.com/l/_nvd7c2gmr6nD
https://dl.doubtnut.com/l/_1nC2IC2xn6CH


What is the least distance between two successive crests in the wave

?

Watch Video Solution

341. A transverse harmonic wave on a string is described by

where x and y are in cm and t is

in s.The positive direction of x is from left to right. 

What are its amplitude and frequency ?

Watch Video Solution

y(x, t) = 30 sin(36t + 0.018x + )
π

4

342. For a travelling harmonic wave

, where x and y are in centimetres

and t in seconds. What is the phase di�erence between oscillatory

motion of two points separated by a distance of (a) 4m (b) 0.5 m (c )

 (d) 

W t h Vid S l ti

y = 2.0 cos(10t − 0.0080x + 0.35)

λ/2 3λ/4

https://dl.doubtnut.com/l/_1nC2IC2xn6CH
https://dl.doubtnut.com/l/_VJ8NAlOmPElH
https://dl.doubtnut.com/l/_uEN65Pmckeoh


Watch Video Solution

343. For a travelling harmonic wave

, where x and y are in centimetres

and t in seconds. What is the phase di�erence between oscillatory

motion of two points separated by a distance of (a) 4m (b) 0.5 m (c )

 (d) 

Watch Video Solution

y = 2.0 cos(10t − 0.0080x + 0.35)

λ/2 3λ/4

344. For a travelling harmonic wave

, where x and y are in centimetres

and t in seconds. What is the phase di�erence between oscillatory

motion of two points separated by a distance of (a) 4m (b) 0.5 m (c )

 (d) 

Watch Video Solution

y = 2.0 cos(10t − 0.0080x + 0.35)

λ/2 3λ/4

https://dl.doubtnut.com/l/_uEN65Pmckeoh
https://dl.doubtnut.com/l/_anFU1R0I9d01
https://dl.doubtnut.com/l/_06D5U1ocghp5
https://dl.doubtnut.com/l/_FLgxGuU05WjR


345. For a travelling harmonic wave

, where x and y are in centimetres

and t in seconds. What is the phase di�erence between oscillatory

motion of two points separated by a distance of (a) 4m (b) 0.5 m (c )

 (d) 

Watch Video Solution

y = 2.0 cos(10t − 0.0080x + 0.35)

λ/2 3λ/4

346. The transvers displacement of a string (clamped at its both ends)

is given by 

  

Where  and  are in  and  in . The length of the string  and

its mass is .  

Answer the following : 

(a) Does the funcation represent a travelling wave or a stational wave

? 

(b) Interpret the wave as a superposition of two waves travelling in

opposite directions. What is the wavelength. Frequency and speed of

y(x, t) = 0.06 sin( s)cos(120πt)
2π

3

x y m t s 1.5m

3.0 × 10− 2kg

https://dl.doubtnut.com/l/_FLgxGuU05WjR
https://dl.doubtnut.com/l/_Je4KS9o1o8fa


each wave ? 

Datermine the tension in the string.

Watch Video Solution

347. The displacement of a string is given by

 where x and y are in m and t in

s. The lengthe of the string is 1.5m and its mass is 

Watch Video Solution

y(x, t) = 0.06 sin(2πx/3)cos(120πt)

3.0 × 10− 2kg.

348. The transvers displacement of a string (clamped at its both ends)

is given by 

  

Where  and  are in  and  in . The length of the string  and

its mass is .  

Answer the following : 

y(x, t) = 0.06 sin( s)cos(120πt)
2π

3

x y m t s 1.5m

3.0 × 10− 2kg

https://dl.doubtnut.com/l/_Je4KS9o1o8fa
https://dl.doubtnut.com/l/_0X7j9AqmmClH
https://dl.doubtnut.com/l/_46BgGyqlOVHk


(a) Does the funcation represent a travelling wave or a stational wave

? 

(b) Interpret the wave as a superposition of two waves travelling in

opposite directions. What is the wavelength. Frequency and speed of

each wave ? 

Datermine the tension in the string.

Watch Video Solution

349. The transverse displacement of a string (clamped at its two ends

) is given by   

where x, y are in m and t is in s. 

Do all the points on the string oscillate with theh same 

(a) frequency (b) phase (c) amplitude 

Explain your answer.

Watch Video Solution

y(x, t) = 0.06 sin[ x]cos 120πt,
2π

3

https://dl.doubtnut.com/l/_46BgGyqlOVHk
https://dl.doubtnut.com/l/_FePixGOvLaWz
https://dl.doubtnut.com/l/_D4K4kDFewO1u


350. The transverse displacement of a string (clamped at its two ends

) is given by   

where x, y are in m and t is in s. 

Do all the points on the string oscillate with theh same 

(a) frequency (b) phase (c) amplitude 

Explain your answer.

Watch Video Solution

y(x, t) = 0.06 sin[ x]cos 120πt,
2π

3

351. The transverse displacement of a string (clamped at its two ends

) is given by   

where x, y are in m and t is in s. 

Do all the points on the string oscillate with theh same 

(a) frequency (b) phase (c) amplitude 

Explain your answer.

Watch Video Solution

y(x, t) = 0.06 sin[ x]cos 120πt,
2π

3

https://dl.doubtnut.com/l/_D4K4kDFewO1u
https://dl.doubtnut.com/l/_mU7H7h1rtrp5
https://dl.doubtnut.com/l/_MUmvrJIVawtX


352. The transverse displacement of a string (clamped at its two ends

) is given by   

where x, y are in m and t is in s. 

Do all the points on the string oscillate with theh same 

(a) frequency (b) phase (c) amplitude 

Explain your answer.

Watch Video Solution

y(x, t) = 0.06 sin[ x]cos 120πt,
2π

3

353. Given below are some functions of  and  to represent the

displacement (transverse or longitudinal) of an elastic wave. State

which of these represent  a travelling wave,  a stationary wave

or  none at all 

(a)   

(b)   

(c)  

(d) 

Watch Video Solution

x t

(i) (ii)

(iii)

y = 2cis(3x)sin(10t)

y =

y = 3 sin(5x − 0.5t) + cos(5x − 5t)

y = cos x sin t + cos 2x sin 2t

https://dl.doubtnut.com/l/_MUmvrJIVawtX
https://dl.doubtnut.com/l/_0jJGyYtCpqQA


Watch Video Solution

354. Given below are some functions of  and  to represent the

displacement (transverse or longitudinal) of an elastic wave. State

which of these represent  a travelling wave,  a stationary wave

or  none at all 

(a)   

(b)   

(c)  

(d) 

Watch Video Solution

x t

(i) (ii)

(iii)

y = 2cis(3x)sin(10t)

y =

y = 3 sin(5x − 0.5t) + cos(5x − 5t)

y = cos x sin t + cos 2x sin 2t

355. Given below are some functions of  and  to represent the

displacement (transverse or longitudinal) of an elastic wave. State

which of these represent  a travelling wave,  a stationary wave

or  none at all 

(a)   

x t

(i) (ii)

(iii)

y = 2cis(3x)sin(10t)

https://dl.doubtnut.com/l/_0jJGyYtCpqQA
https://dl.doubtnut.com/l/_fDHq3LEKqLdB
https://dl.doubtnut.com/l/_9qbC01IU9ynh


(b)   

(c)  

(d) 

Watch Video Solution

y =

y = 3 sin(5x − 0.5t) + cos(5x − 5t)

y = cos x sin t + cos 2x sin 2t

356. Given below are some functions of  and  to represent the

displacement (transverse or longitudinal) of an elastic wave. State

which of these represent  a travelling wave,  a stationary wave

or  none at all 

(a)   

(b)   

(c)  

(d) 

Watch Video Solution

x t

(i) (ii)

(iii)

y = 2cis(3x)sin(10t)

y =

y = 3 sin(5x − 0.5t) + cos(5x − 5t)

y = cos x sin t + cos 2x sin 2t

https://dl.doubtnut.com/l/_9qbC01IU9ynh
https://dl.doubtnut.com/l/_P4gG0twJXECg


357. A wire stretched between two rigid supports vibrates in its

fundamental mode with a frequency of 45Hz. The mass of the wire is

kg and its linear mass density is . What

is (a) the speed of a transverse wave on the string , and (b) the

tension in the string?

Watch Video Solution

3.5 × 10− 2 4.0 × 10− 2kgm− 1

358. A wire stretched between two rigid supports vibraes in its

fundamental mode with a frequency of45 Hz. The mass of the wire is

 and its linear mass density is . What

is (a) the speed of transverse wave on the string and ( b) the tension

in the string ?

Watch Video Solution

3.5 × 10− 2kg 4.0 × 10− 2kgm− 1

https://dl.doubtnut.com/l/_Re2vcxahaUmb
https://dl.doubtnut.com/l/_JNweGxLqwowO


359. A metre-long tube open at one end, with a movable piston at the

other end, shows resonance with a �xed frequency source (a tuning

fork of frequency 340Hz ) when the tube length is 25.5cm or 79.3cm.

Estimate the speed of sound in air at the temperature of the

experiment. The edge e�ects amy be neglected.

Watch Video Solution

360. A steel rod 100 cm long is clamped at its middle. The

fundamental frequency of longitudinal vibrations of the rod is given

to be 2.53k Hz. What is the speed of sound in steel?

Watch Video Solution

361. A pipe 20cm long is closed at one end. Which harmonic mode of

the pipe is resonantly excited by a 430Hz source? Will the same

https://dl.doubtnut.com/l/_4njE88OJc5qz
https://dl.doubtnut.com/l/_KAsWwiwC8G54
https://dl.doubtnut.com/l/_aJHxeIVcIIOo


source be in resonance with the pipe if both ends are open? Take

speed of sound in air .

Watch Video Solution

340m/s

362. Two sitar strings A and B playing the note 'Ga' are slightly out of

tune and produce beats of frequency 6 Hz. The tension in the string A

is slightly reduced and the beat frequency is found to reduce to 3 Hz.

If the original frequency of A is 324 Hz, what is the frequency of B?

Watch Video Solution

363. Explain why (or how)  (a) In a sound wave, a displacement node

is a pressure antinode and vice-versa, 

(b) Bats can ascertain distances, directions, nature and size of

obstacles without any eyes, 

(c) a violin note and sitar note may have the same frequency, yet we

can distinguish between the two notes, (d) Solids can support both

:

https://dl.doubtnut.com/l/_aJHxeIVcIIOo
https://dl.doubtnut.com/l/_5YJkj03HU5NS
https://dl.doubtnut.com/l/_OQsET6eqNKds


longitudinal and transverse waves, but only longitudinal waves can

propagate in gases, 

(e) The shape of pulse gets distorted during propagation in a

dispersive medium.

Watch Video Solution

364. Explain why (or how)  (a) In a sound wave, a displacement node

is a pressure antinode and vice-versa, 

(b) Bats can ascertain distances, directions, nature and size of

obstacles without any eyes, 

(c) a violin note and sitar note may have the same frequency, yet we

can distinguish between the two notes, (d) Solids can support both

longitudinal and transverse waves, but only longitudinal waves can

propagate in gases, 

(e) The shape of pulse gets distorted during propagation in a

dispersive medium.

Watch Video Solution

:

https://dl.doubtnut.com/l/_OQsET6eqNKds
https://dl.doubtnut.com/l/_0iYJeX2EV4rN


365. Explain why (or how)  (a) In a sound wave, a displacement node

is a pressure antinode and vice-versa, 

(b) Bats can ascertain distances, directions, nature and size of

obstacles without any eyes, 

(c) a violin note and sitar note may have the same frequency, yet we

can distinguish between the two notes, (d) Solids can support both

longitudinal and transverse waves, but only longitudinal waves can

propagate in gases, 

(e) The shape of pulse gets distorted during propagation in a

dispersive medium.

Watch Video Solution

:

366. Explain why (or how)  (a) In a sound wave, a displacement node

is a pressure antinode and vice-versa, 

(b) Bats can ascertain distances, directions, nature and size of

:

https://dl.doubtnut.com/l/_0iYJeX2EV4rN
https://dl.doubtnut.com/l/_T0B7vlowKDQH
https://dl.doubtnut.com/l/_fLLxpHQY7LMp


obstacles without any eyes, 

(c) a violin note and sitar note may have the same frequency, yet we

can distinguish between the two notes, (d) Solids can support both

longitudinal and transverse waves, but only longitudinal waves can

propagate in gases, 

(e) The shape of pulse gets distorted during propagation in a

dispersive medium.

Watch Video Solution

367. Explain why (or how)  (a) In a sound wave, a displacement node

is a pressure antinode and vice-versa, 

(b) Bats can ascertain distances, directions, nature and size of

obstacles without any eyes, 

(c) a violin note and sitar note may have the same frequency, yet we

can distinguish between the two notes, (d) Solids can support both

longitudinal and transverse waves, but only longitudinal waves can

propagate in gases, 

:

https://dl.doubtnut.com/l/_fLLxpHQY7LMp
https://dl.doubtnut.com/l/_fapHP0v3gphf


(e) The shape of pulse gets distorted during propagation in a

dispersive medium.

Watch Video Solution

368. A train, standing at the outer signal of a railway station blows a

whistle of frequency 400Hz in still air. (i) What is the frequency of the

whistle for a platform observer when the train (a) approaches the

platform with a speed of  , (b) receeds from the platform with

a speed of ? (ii) What is the speed of sound in each case ?

The speed of sound in still air can be taken as 

Watch Video Solution

10ms− 1

10ms− 1

340ms− 1

369. A train, standing at the outer signal of a railway station blows a

whistle of frequency 400Hz in still air. (i) What is the frequency of the

whistle for a platform observer when the train (a) approaches the

platform with a speed of  , (b) receeds from the platform with10ms− 1

https://dl.doubtnut.com/l/_fapHP0v3gphf
https://dl.doubtnut.com/l/_9UPJOvJVptKl
https://dl.doubtnut.com/l/_XxcMWBVI2vST


a speed of ? (ii) What is the speed of sound in each case ?

The speed of sound in still air can be taken as 

Watch Video Solution

10ms− 1

340ms− 1

370. A train, standing in a stationyard, blows a whistle of frequency

400Hz in still air. The wind starts blowing in the direction from the

yard to the station at a speed of . What are the frequency,

wavelength, and speed of sound for an observer standing on the

station's platform ? Is the situation exactly identical to the case when

the air is still and the observer runs towards the yard at a speed of

 ? Th speed of sound in still air can be taken as .

Watch Video Solution

10ms− 1

10ms− 1 340ms− 1

371. A train, standing in a station yard, blows a whistle of frequency

400Hz in still air. The wind starts blowing in the direction from the

https://dl.doubtnut.com/l/_XxcMWBVI2vST
https://dl.doubtnut.com/l/_un1jKDic7gDc
https://dl.doubtnut.com/l/_1FdhfRZ6WoRD


yard to the station with a speed of 10m//s. Given that the speed

sound in still air is `34om//s,

Watch Video Solution

372. A travelling harmonic wave on a string is described by

 (a) what are the

displacement and velocity of oscillation of a point at  and 

 ? Is this velocity equal to the velocity of wave propagation ?  

(b) Locate the point of the string which have the same transverse

displacement and velocity as  point at  11s.

Watch Video Solution

y(x, t) = 7.5 sin(0.0050x + 12t + π/4)

x = 1cm,

t = 1s

x = 1cm t = 2s, 5s and

373. The equation y = 5 sin (x - 2t) represents a wave in which the

distances are in metres and time in seconds, �nd the wave speed ?

Watch Video Solution

2π

https://dl.doubtnut.com/l/_1FdhfRZ6WoRD
https://dl.doubtnut.com/l/_etZa5ijvNb5H
https://dl.doubtnut.com/l/_KVvKakuDxONz


374. A narrow sound pulse (for example, a short pip by a whistle) is

sent across a medium. (a) Does the pulse have a de�nite (i)

wavelength, (ii) frequency, (iii) speed of propagation ? (b) If the pulse

rate is  after every , (i.e. the whistle is blown for a split second

after every ) is the frequency of the note produced by the whistle

equal to  ?

Watch Video Solution

1 20s

20s

= 0.05Hz
1

20

375. A narrow pulse (for example, a short pip by a whistle) is sent

across a medium. If the pulse rate is 1 after every 20 s (that is the

whistle is blow for a split of second after every 20 s). Is the frequency

of the note produced by the whistle equal to  or ?

Watch Video Solution

1/20 0.05Hz

https://dl.doubtnut.com/l/_i3E7SceKXczz
https://dl.doubtnut.com/l/_2BlqfB0GkBVN


376. One end of a long string of linear mass dnesity

 is connected to an electrically driven tuning fork

of frequency 256 Hz. The other end passes over a pulley and is tied to

a pan containing a mass of 90 kg. The pulley end absorbs all the

incoming energy so that re�ected waves at this end have negligible

amplitude. At  the left end (fork end) of the string  has

zero transverse displacement  and is moving along positive y-

direction. The amplitude of the wave is 5.0 cm. Write down the

transverse displacement y as function of x and t that describest the

wave on the string.

Watch Video Solution

8.0 × 10− 3kgm− 1

t = 0 x = 0

(y = 0)

377. A SONAR system �xed in a submarine operates at a frequency

40.0kHz. An enemy submarine moves towards the SONAR with a

speed of 360 km . What is the frequency of sound re�ected by the

submarine ? Take the speed of sound in water to be 1450 .

h− 1

ms− 1

https://dl.doubtnut.com/l/_KjTgksgNs2Hk
https://dl.doubtnut.com/l/_DuevWB7MoRFq


Watch Video Solution

378. Earthquakes generate sound waves inside the earth. Unlike a gas,

the earth can experience both transverse (S) and longitudinal (P)

sound waves. Typically, the speed of S wave is about 4.0 km , and

that of P wave is 8.0 . A seismograph records P and S waved

from an earthquake. The �rst P wave arrives 4 min before the �rst S

wave. Assuming the waves travel in straight line, how far away does

the earthquake occur?

Watch Video Solution

s− 1

kms− 1

379. A bat is �itting about in a cave, navigating via ultrasonic beeps.

Assume that the sound emission frequency of the bat is 40kHz.

During one fast swoop directly toward a �at wall surface. The bat is

moving at 0.03 times the speed of sound in air. What frequency does

the bat hear re�ected o� the wall ?

https://dl.doubtnut.com/l/_DuevWB7MoRFq
https://dl.doubtnut.com/l/_ml9Aa4RlYAgW
https://dl.doubtnut.com/l/_Bq2bG0S9MJsD


EXERCISE

Watch Video Solution

1. A radio station broadcasts its programme at 219.3 metre

wavelength. Determine the frequency of radio wave is velocity of radio

waves be .

Watch Video Solution

3 × 108ms− 1

2. The audible range of a human ear is 20 Hz to 20 kHz. Convert this

into corresponding wavelength range. The speed of sound at ordinary

temperature is .

Watch Video Solution

340m/s

https://dl.doubtnut.com/l/_Bq2bG0S9MJsD
https://dl.doubtnut.com/l/_UdftS3rQAqwV
https://dl.doubtnut.com/l/_GjSSD1RhWOr0


3. The speed of a wave in a mediium is . If 3600 waves are

passing through a point in medium in 1 minute. What is the

wavelength of waves?

Watch Video Solution

960ms− 1

4. If the splash is hear 4.23 seconds after a stone is dropped into a

well, 78.4 metres deep, �nd the velocity of sound in air.

Watch Video Solution

5. A stone is dropped into a well and its splash is heard at the mouth

of the well after an interval of 1.45 s.Find the depth of the well. Given

that velocity of sound in air at room temperature is equal to

.

Watch Video Solution

332ms− 1

https://dl.doubtnut.com/l/_ybtf6vM2xzdm
https://dl.doubtnut.com/l/_ro22V4LAESNb
https://dl.doubtnut.com/l/_ueujSz3qSvZd


6. A body sends waves 100mm long through medium A and 0.25m

long in medium B. If the velocity of waves in medium A is ,

calculate the velocity of waves in medium B.

Watch Video Solution

80cms− 1

7. A steel wire 70cm long has a mass of 7.0g. If the wire is under a

tension of 100N, what is the speed of transverse waves in the wire?

Watch Video Solution

8. The speed of a transverse wave in a stretched string is 348 ,

when the tension of the string is 3.6 kg wt. Calculate the speed of the

transverse wave in the same string . If the tension in the string is

changed to 4.9 kg wt ?

Watch Video Solution

ms− 1

https://dl.doubtnut.com/l/_xB6VeeQnUQr6
https://dl.doubtnut.com/l/_ay91B6oKl3KW
https://dl.doubtnut.com/l/_xjR30XExGygr


9. Calculate the velocity of transverse wave in a copper wire 1  in

cross-section, under the tension produced by 1 kg wt. The density of

copper =

A. e 1mm2 in cross section, under the tension produced by 1kg

wt.The density of copper=8.93kgm-3

B. 

C. 

D. 

Watch Video Solution

mm2

8.93kgm− 3

10. A wave pulse is travelling on a string of linear mass density

 under a tension of 1 kg wt. Calculate the time taken by the

pulse to travel a distance of 50 cm on the string.Given .

h id l i

1.0gcm− 1

g = 10ms− 2

https://dl.doubtnut.com/l/_sZbaQoEAQ1Cs
https://dl.doubtnut.com/l/_hPuLnEQzMvfT


Watch Video Solution

11. The diameter of an iron wire is 1.20 mm. If the speed of transverse

waves in the wire is , what is the tension in the wire? The

density of iron is 

Watch Video Solution

50.0m/s

7.7 × 103kg/m3

12. The speed of sound in a liquid is .The density of the

liquid is .Determine the bulk modulus of elasticity of

the liquid.

Watch Video Solution

1500ms− 1

1.0 × 103kgm− 3

13. The longitudinal waves starting from a ship return from the

bottom of the sea to the ship after 2.64 s. If the bulk modulus of

https://dl.doubtnut.com/l/_hPuLnEQzMvfT
https://dl.doubtnut.com/l/_pk9qBMH6IzB7
https://dl.doubtnut.com/l/_j66nVoM9xh3u
https://dl.doubtnut.com/l/_zZDf47ZkEFZH


water be  and the density .calculate the

depth of the sea. Take g = .

Watch Video Solution

220mm− 2 1.1 × 103kgm− 3

9.8Nkg− 1

14. At  atmospheric pressure the density of air is 

.If  for air, calculate the speed of sound in air.

Watch Video Solution

105Nm− 2

1.29kgm− 3 γ = 1.41

15. At normal temperature and pressur, 4g of He occupies a volume of

22.4 litre. Determine the speed of sound in helium. Take 1 atmospheric

pressure  and  for helium .

Watch Video Solution

= 105N /m2 γ = 1.67

https://dl.doubtnut.com/l/_zZDf47ZkEFZH
https://dl.doubtnut.com/l/_sNRepSHFfqSB
https://dl.doubtnut.com/l/_wQgifv9oCPzT


16. Find the temperature at which the velocity of sound in air will be

 times the velocity at .

Watch Video Solution

1
1

2
11∘C

17. The velocity of sound in air is  at  .At what

temperature will the velocity become 1/2 time that at ?

Watch Video Solution

332ms− 1 0∘C

0∘C

18. The ratio of the velocity of sound in Hydrogen gas  to

that in Helium gas  at the same temperature is .

Watch Video Solution

(γ = )
7
5

(γ = )
5

3
√

21

3

https://dl.doubtnut.com/l/_9DQg5hx6YtfV
https://dl.doubtnut.com/l/_dkCSOna9NS7K
https://dl.doubtnut.com/l/_IujXjVnbdCaB


19. An observer sets his watch by the sound of a signal �red from a

tower yet he �nds that his watch is slow by 5 s. Find the distance of

the tower from the observer.The temperature of air during the

observation is  and the velocity of sound in air at  is 

.

Watch Video Solution

20∘C 0∘C

332ms− 1

20. A sound wave propagating in air has a frequency of 4000Hz.

Calculate the percentage change in wavelength when the wavefront

initially in a region where  enters a region where

temperature decreases to .

Watch Video Solution

T = 27∘C

10∘C

21. The speed of sound in dry air at NTP is 332 metres sec. Assuming

air as composed of 4 parts of nitrogen and one part of oxygen,

/

https://dl.doubtnut.com/l/_QPcTVwCIHSlf
https://dl.doubtnut.com/l/_3AUn0QhyOVCw
https://dl.doubtnut.com/l/_ys1Y4ogXaqs1


calculate velocity of sound in oxygen under similar conditions, when

the densities of oxygen and nitrogen at NTP are in the ration of

 respectively .

Watch Video Solution

16: 14

22. A wave on a string is described by

, in which all quantities are in SI

units. Calculate its amplitude and wavelength.

Watch Video Solution

y(x, t) = 0.005 sin(6.28x − 314t)

23. A wave on a string is described by

, in which all quantities are in SI

units. Calculate its amplitude and wavelength.

Watch Video Solution

y(x, t) = 0.005 sin(6.28x − 314t)

https://dl.doubtnut.com/l/_ys1Y4ogXaqs1
https://dl.doubtnut.com/l/_T7eB6UW8d6KP
https://dl.doubtnut.com/l/_tOVE4bmo2fjd
https://dl.doubtnut.com/l/_tx1t0LMqA6pt


24. The equation of a transverse wave travelling along a coil spring is 

  

where y and x are in cm and t in s. Find the (i)amplitude (ii)wavelength

(iii)initial phase at the origin (iv)speed and (v)frequency on the wave.

Watch Video Solution

y = 4.0 sinπ(0.010x − 2.0t)

25. The equation of a transverse wave travelling along a coil spring is 

  

where y and x are in cm and t in s. Find the (i)amplitude (ii)wavelength

(iii)initial phase at the origin (iv)speed and (v)frequency on the wave.

Watch Video Solution

y = 4.0 sinπ(0.010x − 2.0t)

26. The equation of a transverse wave is given by 

  

where x and y are in cm and t is in second. Its frequency is

y = 10 sinπ(0.01x − 2t)

https://dl.doubtnut.com/l/_tx1t0LMqA6pt
https://dl.doubtnut.com/l/_wVrrlR8iipEx
https://dl.doubtnut.com/l/_gSJ17PkPX0AL


Watch Video Solution

27. The equation of a transverse wave travelling along a coil spring is 

  

where y and x are in cm and t in s. Find the (i)amplitude (ii)wavelength

(iii)initial phase at the origin (iv)speed and (v)frequency on the wave.

Watch Video Solution

y = 4.0 sinπ(0.010x − 2.0t)

28. The equation of a transverse wave travelling along a coil spring is 

  

where y and x are in cm and t in s. Find the (i)amplitude (ii)wavelength

(iii)initial phase at the origin (iv)speed and (v)frequency on the wave.

Watch Video Solution

y = 4.0 sinπ(0.010x − 2.0t)

https://dl.doubtnut.com/l/_gSJ17PkPX0AL
https://dl.doubtnut.com/l/_lDBdTgW6C1KK
https://dl.doubtnut.com/l/_rrQbObHUv6pD


29. The equation of a plane progressive wave is give by equation 

  

where y and x are in cm and t is in seconds. Calculate the amplitude,

frequency, wavelength and velocity of the wave.

Watch Video Solution

y = 10 sin 2π(t − 0.005x)

30. The equation of a plane progressive wave is give by equation 

  

where y and x are in cm and t is in seconds. Calculate the amplitude,

frequency, wavelength and velocity of the wave.

Watch Video Solution

y = 10 sin 2π(t − 0.005x)

31. The equation of a plane progressive wave is give by equation 

  y = 10 sin 2π(t − 0.005x)

https://dl.doubtnut.com/l/_fMIzeFz4FPKQ
https://dl.doubtnut.com/l/_hfWz6wFzD7C5
https://dl.doubtnut.com/l/_KtNS6NeQbjeC


where y and x are in cm and t is in seconds. Calculate the amplitude,

frequency, wavelength and velocity of the wave.

Watch Video Solution

32. The equation of a plane progressive wave is give by equation 

  

where y and x are in cm and t is in seconds. Calculate the amplitude,

frequency, wavelength and velocity of the wave.

Watch Video Solution

y = 10 sin 2π(t − 0.005x)

33. A simple harmonic wave is expressed by equation, 

  

where y and x are in cm and t is in second. 

Calculate (i) amplitude (ii) frequency 

(iii) wavelength ) 

y = 7 × 10− 6 sin(800πt − x)
π

42.5

https://dl.doubtnut.com/l/_KtNS6NeQbjeC
https://dl.doubtnut.com/l/_jrejOFY5Y0aQ
https://dl.doubtnut.com/l/_NG4ggTeShq1I


(iv) wave velocity 

(v) Phase di�erence between two particles separated by 17.0cm.

Watch Video Solution

34. A simple harmonic wave is expressed by equation, 

  

where y and x are in cm and t is in second. 

Calculate (i) amplitude (ii) frequency 

(iii) wavelength ) 

(iv) wave velocity 

(v) Phase di�erence between two particles separated by 17.0cm.

Watch Video Solution

y = 7 × 10− 6 sin(800πt − x)
π

42.5

35. A simple harmonic wave is expressed by equation, 

  

where y and x are in cm and t is in second. 

y = 7 × 10− 6 sin(800πt − x)
π

42.5

https://dl.doubtnut.com/l/_NG4ggTeShq1I
https://dl.doubtnut.com/l/_0zY2W3Duqwa8
https://dl.doubtnut.com/l/_IwZ549aio9gO


Calculate (i) amplitude (ii) frequency 

(iii) wavelength ) 

(iv) wave velocity 

(v) Phase di�erence between two particles separated by 17.0cm.

Watch Video Solution

36. A simple harmonic wave is expressed by equation, 

  

where y and x are in cm and t is in second. 

Calculate (i) amplitude (ii) frequency 

(iii) wavelength ) 

(iv) wave velocity 

(v) Phase di�erence between two particles separated by 17.0cm.

Watch Video Solution

y = 7 × 10− 6 sin(800πt − x)
π

42.5

https://dl.doubtnut.com/l/_IwZ549aio9gO
https://dl.doubtnut.com/l/_yjisusUgz5rL


37. A simple harmonic progressive wave is representive by the

equation  where x and y are in centimetres

and t is in seconds. At any instant the phase di�erence between two

particle separted by 2.0 cm along the x-direction is

Watch Video Solution

y = 8 sin 2π(0.1x − 2t)

38. For a travelling harmonic wave ,

 where x and y are in cm and t is

in sec. What is the phase di�erence between two points separated by

(i) a distance of 0.5m (ii) time gap of 0.5s.

Watch Video Solution

y = 2.0 cos(10t − 0.0080x + 0.818)

39. For a travelling harmonic wave ,

 where x and y are in cm and t isy = 2.0 cos(10t − 0.0080x + 0.818)

https://dl.doubtnut.com/l/_R825mClILz4i
https://dl.doubtnut.com/l/_CE3f1pPBfqcD
https://dl.doubtnut.com/l/_4Wdpx8vGNoZK


in sec. What is the phase di�erence between two points separated by

(i) a distance of 0.5m (ii) time gap of 0.5s.

Watch Video Solution

40. Find the displacement of an air particle 3.5 m from the origin of

disturbance at t=0.05 s, when a wave of amplitude 0.2 mm and

frequency 500 Hz travels along it with a velocity .

Watch Video Solution

350ms− 1

41. A simple harmonic wave-train is travelling in a gas in the positive

direction of the X-axis.Its amplitude is 2 cm, velocity  and

frequency .Write down the equation of the wave Find the

displacement of the particle of the medium at a distance of 135 cm

from the origin in the direction of the wave at the instant t=3 s.

Watch Video Solution

45ms− 1

75s− 1

https://dl.doubtnut.com/l/_4Wdpx8vGNoZK
https://dl.doubtnut.com/l/_fElzLX6cBqUg
https://dl.doubtnut.com/l/_L5pUoXvhKIR0


42. A simple harmonic wave-train is travelling in a gas in the positive

direction of the X-axis.Its amplitude is 2 cm, velocity  and

frequency .Write down the equation of the wave Find the

displacement of the particle of the medium at a distance of 135 cm

from the origin in the direction of the wave at the instant t=3 s.

Watch Video Solution

45ms− 1

75s− 1

43. The phase di�erence between the vibrations of two medium

particles due to the transmission of a wave is .The distance

between the particles is 15 cm.Determine the wavelength of the wave.

Watch Video Solution

2π/3

44. The distance between two particles on a string is 10 cm. If the

frequency of wave propagating in it is 400 Hz and its speed is 100 m/s

then the phase di�erence between the particles will be

https://dl.doubtnut.com/l/_o0RLs77XQutU
https://dl.doubtnut.com/l/_1drfUdQuHhXr
https://dl.doubtnut.com/l/_NDsnBRU2RL0p


Watch Video Solution

45. A sound source of frequency 500 Hz is producing longitudinal

waves in a spring.The distance between two consecutive rarefractions

is 24 cm.If the amplitude of vibration of a particle of the spring is 3.0

cm and the wave is travelling in the negative x-direction, then write

the equation for the wave.Assume that the source is at x=0 and at this

point the displacement is zero at the time t=0.

Watch Video Solution

46. The distance between two consecutive nodes in a stationary wave

is 25cm. If the speed of the wave is , calculate the frequency.

Watch Video Solution

250ms− 1

https://dl.doubtnut.com/l/_NDsnBRU2RL0p
https://dl.doubtnut.com/l/_htjJy6Qwawrc
https://dl.doubtnut.com/l/_DwJfYuhT3qf4


47. The equation of a longitudinal stationary wave produced in a

closed organ pipe is 

  

where x, y are in cm and t in second.Find (i)the frequency , amplitude

and wavelength of the original progressive wave (ii)separation

between two successive nodes .

Watch Video Solution

y = 6 cos 160πt
sin(2πx)

6

48. The equation of a longitudinal stationary wave produced in a

closed organ pipe is 

  

where x, y are in cm and t in second.Find (i)the frequency , amplitude

and wavelength of the original progressive wave (ii)separation

between two successive nodes .

Watch Video Solution

y = 6 cos 160πt
sin(2πx)

6

https://dl.doubtnut.com/l/_rt9quWrO5VWh
https://dl.doubtnut.com/l/_9fbGXSgTyAKg


49. The equation of a longitudinal stationary wave produced in a

closed organ pipe is 

  

where x, y are in cm and t in second.Find (i)the frequency , amplitude

and wavelength of the original progressive wave (ii)separation

between two successive nodes .

Watch Video Solution

y = 6 cos 160πt
sin(2πx)

6

50. The equation of a longitudinal stationary wave produced in a

closed organ pipe is 

  

where x, y are in cm and t in second.Find (i)the frequency , amplitude

and wavelength of the original progressive wave (ii)separation

between two successive nodes .

Watch Video Solution

y = 6 cos 160πt
sin(2πx)

6

https://dl.doubtnut.com/l/_rhoSKI7e3Bye
https://dl.doubtnut.com/l/_Owxp7yMKQrfb


51. The equation of a longitudinal stationary wave produced in a

closed organ pipe is 

  

where x, y are in cm and t in second.Find (i)the frequency , amplitude

and wavelength of the original progressive wave (ii)separation

between two successive nodes .

Watch Video Solution

y = 6 cos 160πt
sin(2πx)

6

52. Write the equation of a wave identical to the wave represented by

the equation , but moving in opposite

direction. Write the equation of stationary wave produced by the

combination of these two waves. Determine the distance between

two nearest nodes. All distances in the equations are in mm.

Watch Video Solution

y = 5 sinπ(4.0t − 0.02x)

https://dl.doubtnut.com/l/_QRxHiuGLdFv6
https://dl.doubtnut.com/l/_nMa4BlY1Mo5R


53. Write the equation of a wave identical to the wave represented by

the equation , but moving in opposite

direction. Write the equation of stationary wave produced by the

combination of these two waves. Determine the distance between

two nearest nodes. All distances in the equations are in mm.

Watch Video Solution

y = 5 sinπ(4.0t − 0.02x)

54. Write the equation of a wave identical to the wave represented by

the equation , but moving in opposite

direction. Write the equation of stationary wave produced by the

combination of these two waves. Determine the distance between

two nearest nodes. All distances in the equations are in mm.

Watch Video Solution

y = 5 sinπ(4.0t − 0.02x)

https://dl.doubtnut.com/l/_Hh6YvYkzn6qw
https://dl.doubtnut.com/l/_F4WX9nJ1hIyq


55. A sonometer wire is under a tension of 40 N and the length

between the bridges is 50 cm. A metre long wire of the sonometer

has a mass of 1.0 g. Determine its fundamental frequency.

Watch Video Solution

56. A cord 80 cm long is stretched by a load of 8.0 kg f.The mass per

unit length of the cord is .Find (i)speed of the

transverse wave in the cord and (ii)frequency of the fundamental and

that of the second overtone.

Watch Video Solution

4.0 × 10− 5kgm− 1

57. The length of a stretched wire is 1 m and its fundamental

frequency is 300 Hz.What is the speed of the transverse wave in the

wire ?

Watch Video Solution

https://dl.doubtnut.com/l/_Y4pbpQqAEq3q
https://dl.doubtnut.com/l/_OI2mn9jz4vuj
https://dl.doubtnut.com/l/_pnFUZZc2am1i


58. The mass of 1m long steel wire is 20 g. The wire is stretched under

a tension of 800N. What are the frequencies of fundamental mode of

vibration and next two higher modes ?

Watch Video Solution

59. If the tension in the string is increased by 5 kg wt, the frequency of

the fundamental tone increases in the ratio 2:3.What was the initial

tension in the string ?

Watch Video Solution

60. A sonometer wire has a length of 114 cm between its two �xed

ends. Where should the two bridges be places so as to divide the wire

https://dl.doubtnut.com/l/_pnFUZZc2am1i
https://dl.doubtnut.com/l/_D6n2lmNLq27T
https://dl.doubtnut.com/l/_gQDDx7VQAfPs
https://dl.doubtnut.com/l/_dPlXasvBkEOg


into three segments, whose fundamental frequencies are in the ratio

Watch Video Solution

1: 3: 4?

61. Two wires of the same material are stretched with the same force.

Their diameters are 1.2 mm and 1.6mm, while their lengths are 90 cm

and 60cm respectively. If the frequency of vibrations of �rst is 256 Hz,

�nd that of the other.

Watch Video Solution

62. A guitar string is 90 cm long and has a fundamental frequency of

124 Hz. Where should it be pressed to produce a fundamatal frequecy

of 186 Hz?

Watch Video Solution

https://dl.doubtnut.com/l/_dPlXasvBkEOg
https://dl.doubtnut.com/l/_NbNdIIvyNJq5
https://dl.doubtnut.com/l/_mO6nibvD4rRu
https://dl.doubtnut.com/l/_mKvtzcrUJxUA


63. The ratio of frequencies of two wires having same length and

same tension and made of the same material is 2:3.If the diameter of

one wire be 0.09 cm , then determine the diameter of the other.

Watch Video Solution

64. A 50 cm long wire is in unison with a tuning fork of frequency 256,

when stretched by a load of density  hanging vertically . The

load is then immersed in water.By how much the length of the wire be

reduced to bring it again in unison with the same tuning fork ?

Watch Video Solution

9gcm− 3

65. A string vibrates with a frequency of 200Hz. Its length is doubled

and its tension is altered till it begins to vibrate with a frequency of

300Hz. What is the ratio of new tension to the original tension ?

Watch Video Solution

https://dl.doubtnut.com/l/_mKvtzcrUJxUA
https://dl.doubtnut.com/l/_UO6RHGNIFObC
https://dl.doubtnut.com/l/_qVIbFR2jOdy7


66. In Melde's experiment , a string vibrates in 3 loops when 8 grams

were placed in the pan.What mass must be placed in the pan to make

the string vibrate in 5 loops ?

Watch Video Solution

67. An open organ pipe produces a note of frequency 512 Hz at ,

calculate the length of the pipe.Velocity of sound at  is .

Watch Video Solution

15∘C

0∘C 335ms− 1

68. Find the frequencies of the fundamental note and �rst overtone in

an open air column and a closed air column of length 34 cm. The

velocity of sound at room temperature is 

Watch Video Solution

340ms− 1

https://dl.doubtnut.com/l/_qVIbFR2jOdy7
https://dl.doubtnut.com/l/_ZkeLeJjO0g64
https://dl.doubtnut.com/l/_gZlK5KsyQT2D
https://dl.doubtnut.com/l/_qs8GovfaAxnn


69. Prove that a pipe of length 2l open at both ends has same

fundamental frequency as another pipe of length l closed at the other

end. Also, state whether the total sound will be identical for two

pipes.

Watch Video Solution

70. The funadamental frequency of a closed organ pipe is equal to the

�rst overtone frequency of an open organ pipe. If the length of the

open pipe is 60 cm, what is the length closed pipe?

Watch Video Solution

71. The fundamental tone produced by an organ pipe has a frequency

of 110 Hz. Some other frequencies produced by the pipe are 220, 440,

550, 660 Hz. Is this pipe open or closed?Calculate e�ective length of

the pipe. Speed of sound is 330m s./

https://dl.doubtnut.com/l/_tUpNH1PzdJXv
https://dl.doubtnut.com/l/_LupvZx3u7iZm
https://dl.doubtnut.com/l/_TQ7xKukdLqER


Watch Video Solution

72. An open organ pipe has a fundamental frequency of  . The

�rst overtone of a closed organ pipe has the same frequency as the

�rst overtone of the open pipe . Find length of each pipe . The velocity

of sound in air .

Watch Video Solution

300Hz

= 350m/s

73. Find the ratio of the length of a closed pipe to that of an open

pipe in order that the second overtone of the former is in unison with

fourth overtone of the latter.

Watch Video Solution

74. A tuning fork of frequency 341 Hz is vibrated just over a tube of

length 1m. Water is being poured gradually in the tube. What height

https://dl.doubtnut.com/l/_TQ7xKukdLqER
https://dl.doubtnut.com/l/_NWh3cTkk3y6a
https://dl.doubtnut.com/l/_wEYFTQ6bNf24
https://dl.doubtnut.com/l/_l9byWhfeLBhc


of water colume will be required for resonance?Speed of sound in air

is 341 m  s.

Watch Video Solution

/

75. A resonance air column shows resonance with a tuning fork of

frequency 256 Hz at column lengths 33.4 cmand 101.8 cm. �nd (i) end-

correction and (ii) the speed of sound in air.

Watch Video Solution

76. A resonance air column shows resonance with a tuning fork of

frequency 256 Hz at column lengths 33.4 cmand 101.8 cm. �nd (i) end-

correction and (ii) the speed of sound in air.

Watch Video Solution

https://dl.doubtnut.com/l/_l9byWhfeLBhc
https://dl.doubtnut.com/l/_9sJv0RUT7vtq
https://dl.doubtnut.com/l/_nTBTd0et0zxp


77. A metallic bar clamped at its middle point vibrates with a

frequency v when it is rubbed at one end. If its length is doubled,

what will be its natural frequency of vibration ?

Watch Video Solution

78. When two tuning forks were sounded together , 20 beats were

produced in 10 seconds. On loading one of the fork with wax, the

number of beats increases. If the frequency of unloaded fork is 512Hz ,

calculate the frequency of other.

Watch Video Solution

79. A tunning fork of unknown frequency gives 4 beats per second

when sounded with a fork of frequency 320 Hz. When loaded with

little wax, it gives 3beats per second. Find the unknown frequency. [

Watch Video Solution

https://dl.doubtnut.com/l/_eGXAf7fL2G0j
https://dl.doubtnut.com/l/_TUAQeYGpPaDn
https://dl.doubtnut.com/l/_MX8aOZDsASu1


80. A tuning fork A makes 4 beats per second with a fork B of

frequency 256 Hz. A is �led and the beats occur at shorter interval,

�nd its original frequency.

Watch Video Solution

81. A set of 25 tuning forks is arranged in order of decreasing

frequency. Each fork gives 3 beats with succeeding one. The �rst fork

is octave of the last. Calculate the frequency of the �rst and 16th fork.

Watch Video Solution

82. The string of violin emits a note of 440 Hz at its correct tension.

The string is bit taut and produces 4 bets er second with a tunning

https://dl.doubtnut.com/l/_MX8aOZDsASu1
https://dl.doubtnut.com/l/_JTPVZFU0uaSF
https://dl.doubtnut.com/l/_ADzAjF78LRdq
https://dl.doubtnut.com/l/_GCDMecb1TCVa


fork of frequency 440 Hz. Find the frequency of the note emitted by

this taut string.

Watch Video Solution

83. A tuning fork when vibrating along with a sonometer produces 6

beats per second when the length of the wire is either 20 cm or 21 cm

. Find the frequency of the tuning fork.

Watch Video Solution

84. A 70 cm long sonometer wire is in unison with a tuning fork. If the

length of the wire is decreased by 1.0 cm, it produces 4 beats per

second with the same tuning fork. Find the frequency of the tuning

Watch Video Solution

https://dl.doubtnut.com/l/_GCDMecb1TCVa
https://dl.doubtnut.com/l/_KtQ5OM09RC5b
https://dl.doubtnut.com/l/_DgdhzO5DDe5T


85. When two timing forks are sounded together, 4 beats per second

are heard. One of the forks is in unison with 0.96 m length of a

sonometer wire and the other is in unison with 0.97 m length of the

same wire. Calculate the frequency of each

Watch Video Solution

86. In an experiment, it was found that a tuning fork and sonometer

wire gave 5 beats per second, both when the length of wire was 1m

and 1.05m. Calculate the frequency of the fork.

Watch Video Solution

87. A and B are two wires whose fundamental frequencies are 256 and

382 Hz respectively. How many beats in 2 seconds will be heard by the

third harmonic of A and second harmonic of B?

Watch Video Solution

https://dl.doubtnut.com/l/_2TfLdFmBphQJ
https://dl.doubtnut.com/l/_sLZXxJv5W4cm
https://dl.doubtnut.com/l/_wYAcDCdT8sD5


88. In an experiment, it was found that a tuning fork and sonometer

wire gave 5 beats per second, both when the length of wire was 1m

and 1.05m. Calculate the frequency of the fork.

Watch Video Solution

89. A tuning fork of frequency 300Hzresonates with an air column

closed at one end at C. How many beats will be heard in the

vibrations of the fork and the air column at ? End correction is

negligible.

Watch Video Solution

27∘

0∘

90. A policeman blows a whistle with a frequency of 500 Hz.A car

approaches him with a velocity of .Calculate the change in15ms− 1

https://dl.doubtnut.com/l/_wYAcDCdT8sD5
https://dl.doubtnut.com/l/_qJry2eIwLBXr
https://dl.doubtnut.com/l/_u3YGvt4DudUH
https://dl.doubtnut.com/l/_y64UQPrSDgnY


frequency as heard by the driver of the car as he passes the

policeman.Speed of sound in air is .

Watch Video Solution

300ms− 1

91. Calculate the apparent frequency of the horn of a car approaching

a stationary listener with a velocity of . The frequency of horn

is 500 Hz.The speed of sound is .

Watch Video Solution

12ms− 1

332ms− 1

92. A man standing near a railway line hears the whistle of an engine,

which has a velocity of .What frequency does the man hear,

when the engine is coming towards and going away from him, if the

true frequency of the whistle is 1000 Hz ? Speed of sound in air =

Watch Video Solution

20ms− 1

340ms− 1

https://dl.doubtnut.com/l/_y64UQPrSDgnY
https://dl.doubtnut.com/l/_9Xm15tu42ROM
https://dl.doubtnut.com/l/_DB3vz6cKnSfJ


93. Two engines pass each other in opposite directions with a velocity

of  each. One of them is emitting a note of frequency 540.

Calculate the frequencies heard in the other engine before and after

they have passed each other. Given velocity of sound = .

Watch Video Solution

60kmh− 1

316.67ms− 1

94. A train approaches stationary observer, the velocity of train being

 of the velocity of sound. A sharp blast is blown with the whistle of

the engine at equal intervals of 1s. The interval between the

successive blasts as heard by the observer

Watch Video Solution

1

20

95. When a source moves away from a stationary observer, the

frequency is  times the original frequency. Given: speed of sound 

 . The speed of the source is

6

7

= 330
m

s

https://dl.doubtnut.com/l/_B8BJZghT2L8I
https://dl.doubtnut.com/l/_fIwVh9oRCgeX
https://dl.doubtnut.com/l/_1P0bcsYLeLQV


Watch Video Solution

96. A motor car is approaching towards a crossing with a velocity of

.The frequency of sound of its horn as heard by a policeman

standing on the crossing is 260 Hz.What is the real frequency of the

horn ? Speed of sound = .

Watch Video Solution

75kmh− 1

332ms− 1

97. Two cars are approaching each other on a straight road and

moving with a velocity of . If the sound produced in a car is

of frequency 500 Hz, what will be the frequency of sound as heard by

the person sitting in the other car ? When the two cars have crossed

each other and are moving away from each other, what will be the

frequency of sound as heard by the same person ? Speed of sound=

.

Watch Video Solution

30kmh − 1

330ms− 1

https://dl.doubtnut.com/l/_1P0bcsYLeLQV
https://dl.doubtnut.com/l/_KJQVvWORgOzW
https://dl.doubtnut.com/l/_SVdXmwyBXRId


98. A source emitting sound of frequency 1000 Hz is moving towards

an observer at speed , (where v is the velocity of sound).

What frequency III will be heard by the observer ?

Watch Video Solution

vs = 0.90v

99. A policeman on duty detects a drop detects a drop of  in the

pitch of the horn of a motor car as it crossed him. If the velocity of

sound is ., calculate speed of the car.

Watch Video Solution

15 %

330metre/sec

100. The whistle of an engine moving at  is heard by a

motorist driving at  and he estimated the pitch to be 500.

What would be the actual pitch if two are approaching each other ?

Velocity of sound is 1220km//h .

30km/h

15km/h

https://dl.doubtnut.com/l/_SVdXmwyBXRId
https://dl.doubtnut.com/l/_ks8e8aoJm20b
https://dl.doubtnut.com/l/_mZS7rrQanGfI
https://dl.doubtnut.com/l/_Ej71dHlKJUsG


Watch Video Solution

101. A car passing a check post gives sound of frequency 1000 c.p.s. If

the velocity of the car is  and of sound is  , �nd the

change is apparent frequency as it crosses the post.

Watch Video Solution

72km/h 350m/s

102. Light can travel in vacuum but sound cannot travel. Explain.

A. speed of sound is very slow than light

B. light waves are electromagnetic in nature

C. sound waves are electromagnetic in nature

D. none of the above

Watch Video Solution

https://dl.doubtnut.com/l/_Ej71dHlKJUsG
https://dl.doubtnut.com/l/_Rhgj1rVATzsE
https://dl.doubtnut.com/l/_JwJ4UMzoKcSQ


103. The disc of a siren containing 60 holes rotates at a constant

speed of 360 rpm . The emitted sound is in unison with a tuning fork

of frequency

A. 10 Hz

B. 360 Hz

C. 216 Hz

D. 60 Hz

Watch Video Solution

104. The speed of a wave in a medium is 760 m/s. If 3600 waves are

passing through a point in the medium in 2 min, then their

wavelength is

https://dl.doubtnut.com/l/_JwJ4UMzoKcSQ
https://dl.doubtnut.com/l/_o2mHsdAsdO55
https://dl.doubtnut.com/l/_wXj4pDz4Lvq0


A. 13.8 m

B. 41.5 m

C. 25.3 m

D. 57.2 m

Watch Video Solution

105. A tuning fork makes  vibrations per second in air. When the

speed of sound is , the wavelength of the note emitted is :

A. 0.56 m

B. 1.11 m

C. 0.89 m

D. 1.29 m

h id l i

256

330m/s

https://dl.doubtnut.com/l/_wXj4pDz4Lvq0
https://dl.doubtnut.com/l/_SeRMizMMdwCl


Watch Video Solution

106. A tuning fork of frequency 250 Hz is vibrating at one end of a

tube as shown in the �gure. If maximum sound is heard at the other

end, then the velocity of the waves will be 

A. 

B. 

C. 

D. 

Watch Video Solution

58ms−1

580ms−1

20ms−1

116ms−1

https://dl.doubtnut.com/l/_SeRMizMMdwCl
https://dl.doubtnut.com/l/_qpIzUsC2TVyi


107. The wavelength di�erence of light waves of the wave numbers

 per m and 2  per m is

A. 

B. 

C. 

D. 

Watch Video Solution

2 × 106 25 × 106

0.556 × 10− 6m

0.0556 × 106m

0.0556 × 10− 6m

0.556 × 106m

108. The disc of siren has n holes and the frequency of its rotation is

300 rpm. It produces a notes of wavelength 2.4 m. If the velocity of

sound in air is 360 m/s, then the value of n will be

A. 8

B. 24

https://dl.doubtnut.com/l/_Zieg3lIT0xF5
https://dl.doubtnut.com/l/_cJwy50p1Owww


C. 24

D. 30

Watch Video Solution

109. The frequency of tuning fork is 256 Hz. It will not resonate with a

fork of frequency

A. 768 Hz

B. 738 Hz

C. 512 Hz

D. 256 Hz.

Watch Video Solution

https://dl.doubtnut.com/l/_cJwy50p1Owww
https://dl.doubtnut.com/l/_AfWYdJwSH4qq


110. The velocity of transverse wave in a stretched string is

proportional to

A. 

B. 

C. T

D. 

Watch Video Solution

1

√T

√T

1

T

111. The speed of a transverse wave going on a wire having a length 50

cm and maas 5.0 g is  The area of cross section of the wire is 

 and its Young modulus is  Find the

extension of the wire over its natural lenth.

A. 60 N

80ms− 1

1.0mm.2 16 × 1011Nm− 2.

https://dl.doubtnut.com/l/_JxsVAj13m9rB
https://dl.doubtnut.com/l/_wJ2fVjR6926p


B. 40 N

C. 50 N

D. 30 N

Watch Video Solution

112. The speed  of ripples on the surface of waterdepends on

surface tension , density  and wavelength . The square of

speed  is proportional to

A. 

B. 

C. 

D. 

Watch Video Solution

(v)

(σ) (ρ) (λ)

(v)

σ

ρλ

ρ

σλ

λ

σρ

ρλσ

https://dl.doubtnut.com/l/_wJ2fVjR6926p
https://dl.doubtnut.com/l/_bU0TuC05DP8o


Watch Video Solution

113. Velocity of sound in air is

A. faster in dry air than in moist air

B. directly proportional to temperature

C. directly proportional to pressure

D. none of the above

Watch Video Solution

114. If at same temperature and pressure, the densities for two

diatomic gases are respectively  , then the ratio of

velocities of sound in these gases will be

A. 

d1 and d2

√
d2

d1

https://dl.doubtnut.com/l/_bU0TuC05DP8o
https://dl.doubtnut.com/l/_UuOma19OBNqy
https://dl.doubtnut.com/l/_PlP5Mfay3B0X


B. 

C. 

D. 

Watch Video Solution

d1d2

√
d1

d2

√d1d2

115. If the density of oxygen is 16 times that of hydrogen, what will be

the ratio of their corresponding velocities of sound waves

A. 

B. 

C. 

D. 

Watch Video Solution

1: 4

16: 1

4: 1

1: 16

https://dl.doubtnut.com/l/_PlP5Mfay3B0X
https://dl.doubtnut.com/l/_fXmJU4Vmd27d


116. The ratio of velocity of sound in hydrogen and oxygen at STP is " "

[2005]

A. 

B. 

C. 

D. 

Watch Video Solution

16: 1

8: 1

4: 1

2: 1

117. At what temperature the speed in sound in air will become double

of its value at ?

A. 

B. 

27∘

54oC

627oC

https://dl.doubtnut.com/l/_fXmJU4Vmd27d
https://dl.doubtnut.com/l/_ITXKEFzhf8un
https://dl.doubtnut.com/l/_izaIBe2RryGd


C. 

D. 

Watch Video Solution

327oC

927oC

118. It takes 2.0 seconds for a sound wave to travel between two �xed

points when the day temperature is . If the temperature rise to 

 the sound wave travels between the same �xed parts in

A. 1.9 sec

B. 2.0 sec

C. 2.1 sec

D. 2.2 sec

Watch Video Solution

10∘C

30∘C

https://dl.doubtnut.com/l/_izaIBe2RryGd
https://dl.doubtnut.com/l/_TzT4UFeFvj13


119. A balloon is �lled with hydrogen. For sound waves, this balloon

behaves like

A. a converging lens

B. a diverging lens

C. a concave mirror

D. none of the above

Watch Video Solution

120. A particle on the trough of a wave at any instant will come to the

mean position after a time ( T = time period)

A. 

B. 

C. T

T

2

T

4

https://dl.doubtnut.com/l/_FuqddBJuN9JQ
https://dl.doubtnut.com/l/_HqQynPZcyvAe


D. 2T

Watch Video Solution

121. The angle between wave velocity and particle velocity in a

travelling wave be

A. 

B. 

C. 

D. 

Watch Video Solution

vp =
ω

k

vp = d k
ω

d

vp = c

vp =
c

vg

https://dl.doubtnut.com/l/_HqQynPZcyvAe
https://dl.doubtnut.com/l/_Uy3Z6iwBk25d


122. If the equation of transverse wave is ,

where distance is in cm and time in second, then the wavelength of

the wave is

A. 20 cm

B. 40 cm

C. 60 cm

D. none of these

Watch Video Solution

y = 5 sin 2π[ − ]
t

0.04

x

40

123. A wave is expressed by the equation 

  

where y and x are in metre and t in seconds. Find the speed of

propagation.

y = 0.5 sinπ(0.01x − 3t)

https://dl.doubtnut.com/l/_5ngaPx7Ivb7T
https://dl.doubtnut.com/l/_RLtItNq4nsRA


A. 150 m/s

B. 300 m/s

C. 350 m/s

D. 250 m/s

Watch Video Solution

124. If the wave equation  then the

velocity of the wave will be

A. 150 units

B.  units

C. 300 units

D.  units

y = 0.08 (200t − x)
sin(2π)

λ

150√2

300√2

https://dl.doubtnut.com/l/_RLtItNq4nsRA
https://dl.doubtnut.com/l/_hiUaJzlmYO6F


Watch Video Solution

125. The equation of a wave travelling on a string is

, where x, y are in cm and t in second. The

velocity of the wave is

A. 64  , in -x direction

B. 32  , in -x direction

C. 32  , in +x direction

D. 64  , in +x direction

Watch Video Solution

y = 8 sin[ (4t − )]
π

2
x

16

cms− 1

cms− 1

cms− 1

cms− 1

126. The equation of a simple harmonic wave is given

, where x and y are in meter and time is in

seconds. The period of the wave in second will be

y = 5 sin( (100t − x))
π

2

https://dl.doubtnut.com/l/_hiUaJzlmYO6F
https://dl.doubtnut.com/l/_NjDSAwAXDwwA
https://dl.doubtnut.com/l/_pSwcBzsg1EVG


A. 0.04

B. 0.01

C. 1

D. 5

Watch Video Solution

127. A wave equation is y=0.01 sin  of wave velocity is 100

m/s, its number is equal to

A. 

B. 

C. 

D. 

h id l i

(100πt − kx)

1m− 1

2m− 1

πm− 1

2πm− 1

https://dl.doubtnut.com/l/_pSwcBzsg1EVG
https://dl.doubtnut.com/l/_3FxGZVnyMKYh


Watch Video Solution

128. A transverse wave is represented by the equation 

  

For what value of , the maximum particle velocity equal to two times

the wave velocity?

A. 

B. 

C. 

D. 

Watch Video Solution

y = y0 sin. (vt − x)
2π

λ

λ

y0
π

2

2y0π

y0π

y0
π

4

129. If wave y = A cos  is moving along x-axis The shape of

pulse at t = 0 and t = 2 s

(ωt + kx)

https://dl.doubtnut.com/l/_3FxGZVnyMKYh
https://dl.doubtnut.com/l/_ohCrT7TyS9UX
https://dl.doubtnut.com/l/_MCfl8vIyyHnA


A. are di�erent

B. are same

C. may not be same

D. none of these

Watch Video Solution

130. The phase di�erence between two waves represented by

where x is expressed in metres and t is expressed in seconds, is

approximately

A. 1.07 rad

B. 2.07 rad

C. 0.5 rad

D. 1.5 rad

y1 = 10− 6 sin[100t + (x/50) + 0.5]m, y2 = 10− 6 cos[100t + (x/50)]m

https://dl.doubtnut.com/l/_MCfl8vIyyHnA
https://dl.doubtnut.com/l/_DFeQg1Z4lCl7


Watch Video Solution

131. =4sin( t + kx), y2 = -4 cos( t + kx), the phase di�erence is

A. /2

B. 

C. 

D. zero

Watch Video Solution

y1 ω ω

π

3
π

2

π

132. Equation of a plane wave is given by . The

phase di�erence at any given instant of two particles 16 cm apart is

A. 

4 sin. [2t + ]
π

4
x

8

60o

https://dl.doubtnut.com/l/_DFeQg1Z4lCl7
https://dl.doubtnut.com/l/_Y4jCuCNfQAHv
https://dl.doubtnut.com/l/_VNr71gGeJgCq


B. 

C. 

D. 

Watch Video Solution

90o

30o

120o

133. The phase di�erence between two points separated by 1m in a

wave of frequency 120 Hz is  . The wave velocity is

A. 720 m/s

B. 480 m/s

C. 240 m/s

D. 180 m/s

Watch Video Solution

90∘

https://dl.doubtnut.com/l/_VNr71gGeJgCq
https://dl.doubtnut.com/l/_dUJOZlNQL21p


134. Sound travels in air if :

A. wavelength

B. frequency

C. velocity

D. all of these

Watch Video Solution

135. An underwater sonar source operating at a frequency of 60 kHz

directs its beam towards the surface. If velocity of sound in air is 330

m/s, wavelength and frequency of the waves in air are :-

A. 5.5 mm, 60 kHz

B. 330 m, 60 kHz

C. 5.5 mm, 30 kHz

https://dl.doubtnut.com/l/_uHtL8X0FSnWu
https://dl.doubtnut.com/l/_p07DmGPTrEyX


D. 5.5 mm, 80 kHz

Watch Video Solution

136. Two waves of same amplitude a and frequency v and having a

phase di�erence of  radian, are superposed. The amplitude of

resultant wave is

A. , f/2

B. , f

C. 2a, f/2

D. ,f

Watch Video Solution

π/2

a

√2

a

√2

√2a

https://dl.doubtnut.com/l/_p07DmGPTrEyX
https://dl.doubtnut.com/l/_jK2M6Y5oFX7g


137. Two waves are represented by

. What will be their resultant

amplitude

A. a

B. 

C. 

D. 2a

Watch Video Solution

y1 = a sin(ωt + ) and y2 = a cos ωt
π

6

√2a

√3a

138. Consider the three waves  as  

  

  

  

Which of the following represents a standing wave?

z1, z2andz3

z1 = Asin(kx − ωt)

z2 = Asin(kx + ωt)

z3 = Asin(ky − ωt)

https://dl.doubtnut.com/l/_GwYSM9vGctXB
https://dl.doubtnut.com/l/_gMyvvisugPln


A. 

B. 

C. 

D. 

Watch Video Solution

z1 + z2

z2 + z3

z3 + z1

z1 + z2 + z3

139. A pulse of a wavetrain travels along a stretched string and

reaches the �xed end of the string. It will be re�ected back with

A. the same phase as the incident pulse but with velocity reversed

B. a phase change of  with no reversal of velocity

C. the same phase as the incident pulse with no reversal of

velocity

D. a phase change of  with velocity reversed

180o

180o

https://dl.doubtnut.com/l/_gMyvvisugPln
https://dl.doubtnut.com/l/_k5pqA4FLNfRH


Watch Video Solution

140. Which one of the following statements is incorrect for stable

interference to occur between two waves?

A. the same amplitude travelling in the same direction with no

please di�erence between

B. the same amplitude, travelling in the opposite direction with no

phase di�ernce between them

C. di�erent amplitudes travelling in the same direction

D. di�erent amplitude travelling in the opposite direction

Watch Video Solution

https://dl.doubtnut.com/l/_k5pqA4FLNfRH
https://dl.doubtnut.com/l/_XuEAcbaEYiC6


141. A wave represented by the equation  is

superposed with another wave to form stationary wave such that the

point x=0 is a node. The equation for the other wave is:

A. A cos(kx + t)

B. -Acos(kx + t)

C. A sin(kx + t)

D. -A sin(kx + t)

Watch Video Solution

y = a cos(kx − ωt)

ω

ω

ω

ω

142. A wave pulse is generated in a string that lies along x-axis. At the

points A and B, as shown in �gure, if 

  RA and RB

https://dl.doubtnut.com/l/_7PMCzQbZDnf4
https://dl.doubtnut.com/l/_rpogh3AQvvox


are ratio of wave speed to the particle speed respectively then : 

A. in same time

B. time di�erence is T 14 (B is lagging)

C. time di�erence is T / 2 (B is lagging)

D. time di�erence is T / 4 (A is lagging)

Watch Video Solution

143. Stationary waves are setup in an air column. Velocity of sound in

air is  and frequency is . The distance between two

successive nodes is

330ms− 1 165Hz

https://dl.doubtnut.com/l/_rpogh3AQvvox
https://dl.doubtnut.com/l/_9THLbdRAr8zt


A. /4

B. /2

C. 

D. 2

Watch Video Solution

λ

λ

λ

λ

144. The tension in a piano wire is . The tension ina piano wire to

produce a node of double frequency is

A. 5 N

B. 20 N

C. 40 N

D. 80 N

h id l i

10N

https://dl.doubtnut.com/l/_9THLbdRAr8zt
https://dl.doubtnut.com/l/_BBQ92JKe4LTS


Watch Video Solution

145. The �rst overtone of a stretched string of given length is 320 Hz.

The �rst harmonic is

A. 320 Hz

B. 160Hz

C. 480 Hz

D. 640 Hz

Watch Video Solution

146. In an experiment with sonometer, a tuning fork of frequency 256

Hz resonates with a length of 25 cm and another tuning fork

resonates with a length of 16 cm. Tension of the string remaining

constant, the frequency of the second tuning fork is –

https://dl.doubtnut.com/l/_BBQ92JKe4LTS
https://dl.doubtnut.com/l/_caRRJpgMXf3I
https://dl.doubtnut.com/l/_HAf0L5HVKdT8


A. 163.84 Hz

B. 400 Hz

C. 320 Hz

D. 204.8 Hz

Watch Video Solution

147. Fundamental frequency of sonometer wire is . If the length.

Tension and diameter of wire are tripled. The new �ndamental

frequency is

A. n/ 3

B. n/3

C. n 3

D. n/3 3

n

√

√

√

https://dl.doubtnut.com/l/_HAf0L5HVKdT8
https://dl.doubtnut.com/l/_DgrLqAR5TZje


Watch Video Solution

148. When the length of the vibrating segment of a 

sonometer wire is increased by  the percentage  

change in its frequency is

A. 100/101

B. 99/100

C. 1

D. 2

Watch Video Solution

1 %

https://dl.doubtnut.com/l/_DgrLqAR5TZje
https://dl.doubtnut.com/l/_OORYPrIIgXcZ


149. The correct graph between the frequency n and square root of

density  of a wire, keeping its length, radius and tension constant, is

Watch Video Solution

ρ

150. A string vibrates according to the equation

, where x and y are in cm and t in sec . The

distance between two adjacent nodes is

A. 2 cm

B. 4 cm

C. 8 cm

D. 16 cm

Watch Video Solution

y = 5 sin( )cos 20πt
2πx

3

https://dl.doubtnut.com/l/_Rp72UmmZoV0k
https://dl.doubtnut.com/l/_6yxOIwxDYsSt
https://dl.doubtnut.com/l/_qFOh5j52xwIZ


151. A wave frequency  travels along a string towards its �xed

end . When this wave travels back after re�ection , a node is formed at

a distance of from the �xed end . The speed of the wave

(incident and re�ected) is

A. 5 m/s

B. 20 m/s

C. 10 m/s

D. 40 m/s

Watch Video Solution

100Hz

10cm

152. A uniform rope of mass  kg and length  m 

hangs from ceiling. The speed of transverse wave in 

the rope at upper end at a point  m distance 

from lower end will be

0.1 2.5

0.5

https://dl.doubtnut.com/l/_qFOh5j52xwIZ
https://dl.doubtnut.com/l/_8W4ESw8mRPGa


A. 5 m/s, 2.24 m/s

B. 10 m/s,3.23 m/s

C. 7.5 m/s, 1.2 m/s

D. none of these

Watch Video Solution

153. Resonance is an example of

A. tuning fork

B. free vibration

C. forced vibration

D. damped vibration

Watch Video Solution

https://dl.doubtnut.com/l/_8W4ESw8mRPGa
https://dl.doubtnut.com/l/_CxUtYs2L2rOX


154. A resonance air column of length 20 cm resonates with a tuning

fork of frequency 250 Hz . The speed of sound in air is

A. 720 m/s

B. 920 m/s

C. 820 m/s

D. 1020 m/s

Watch Video Solution

155. What is minimum length of a tube, open at both ends, that

resonates with tuning fork of frequency 350 Hz ? [velocity of sound in

air = 350 m/s ]

A. 50 cm

https://dl.doubtnut.com/l/_CxUtYs2L2rOX
https://dl.doubtnut.com/l/_UMI7yyev71ot
https://dl.doubtnut.com/l/_upeT2dVpjkox


B. 100 cm

C. 75 cm

D. 25 cm

Watch Video Solution

156. A closed organ pipe has a frequency . If its length is doubled

and radius is halved , its frequency nearly becomes .

A. n

B. n/2

C. 2n

D. 4n

Watch Video Solution

' n'

https://dl.doubtnut.com/l/_upeT2dVpjkox
https://dl.doubtnut.com/l/_OyjW2fRu6OBi


157. Five organ pipes are described below. Which one has the highest

fundamental frequency ?

A. A 2.3 m pipe with one end open and the other closed

B. A 3.3 m pipe with one end open and the other closed

C. A 1.6 m pipe with both ends open

D. A 3.0 m pipe with both ends open

Watch Video Solution

158. Assume velocity of sound in air as 333.68 . A hollow brass

tube is placed vertically in a jar containing water. Air in the tube is

vibrated by a tuning fork of frequency 338 Hz. Neglect end correction.

Second resonance is obtained when the length of air column in the

brass tube is

ms− 1

https://dl.doubtnut.com/l/_2dWT4xPo6CjL
https://dl.doubtnut.com/l/_PmgqyQBEbQZ3


A. 0.215 m

B. 0.43 m

C. 0.645 m

D. 0.33 m

Watch Video Solution

159. If the length of a closed organ pipe is 1m and velocity of sound is

330 m/s , then the frequency for the second note is

A. 

B. 

C. 

D. 

h id l i

4 × Hz
330

4

2 × Hz
330

4

3 × Hz
330

4

2 × Hz
4

330

https://dl.doubtnut.com/l/_PmgqyQBEbQZ3
https://dl.doubtnut.com/l/_z8HlMHoyYofZ


Watch Video Solution

160. An open organ pipe of length L vibrates in its fundamental mode.

The pressure variation is maximum

A. at the two ends

B. at the distance l/2 inside the ends

C. at the distance l/4 inside the ends

D. at the distance l/8 inside the ends

Watch Video Solution

161. An open pipe resonates with a tuning fork of frequency  . It

is observed that two successive notes are formed at distance

 from the open end. The speed of sound in air in the

pipe is

500Hz

16 and 46cm

https://dl.doubtnut.com/l/_z8HlMHoyYofZ
https://dl.doubtnut.com/l/_Ww5ZdxxZetuy
https://dl.doubtnut.com/l/_f4HGiuyb3DIv


A. 230 m/s

B. 300 m/s

C. 320 m/s

D. 360 m/s

Watch Video Solution

162. In a resonance tube the �rst resonance with a tuning fork occurs

at 16 cm and second at 49 cm . If the velocity of sound is 330 m/s , the

frequency of tuning fork is

A. 500

B. 300

C. 330

D. 165

https://dl.doubtnut.com/l/_f4HGiuyb3DIv
https://dl.doubtnut.com/l/_ENcUvkcVBkjU


Watch Video Solution

163. An organ pipe open at one end is vibrating in �rst overtone and

is in resonance with another pipe open at both ends and vibrating in

third harmonic. The ratio of length of two pipes is–

A. 

B. 

C. 

D. 

Watch Video Solution

1: 2

4: 1

8: 3

3: 8

https://dl.doubtnut.com/l/_ENcUvkcVBkjU
https://dl.doubtnut.com/l/_gr0E7ruBIp3j


164. Velcity of sound in an open organ pipe of 330m/s. The frequency

of wave is 1:1 kHz and the length of tube is 30cm. To which harmoninc

does this frequency corresponds?

A. at the two ends

B. 3

C. 4

D. 5

Watch Video Solution

165. A steel rod 100 cm long is clamped at its middle. The fundamental

frequency of longitudinal vibrations of the rod is given to be 2.53k Hz.

What is the speed of sound in steel?

A. 5.06 km/s

https://dl.doubtnut.com/l/_AmfKkrBtNjQj
https://dl.doubtnut.com/l/_xt8AxEOBBb9P


B. 7.06 km/s

C. 6.06 km/s

D. 8.06 km/s

Watch Video Solution

166. Two waves are propagating with same amplitude and nearly same

frequency in opposite direction, they result in

A. beats

B. stationary wave

C. resonance

D. wave packet

Watch Video Solution

https://dl.doubtnut.com/l/_xt8AxEOBBb9P
https://dl.doubtnut.com/l/_U2FWhAlkDCT1


167. Two sound waves of slightly di�erent frequencies propagating in

the same direction produce beats due to

A. interference

B. di�raction

C. re�ection

D. refraction

Watch Video Solution

168. For beats to be produced

A. frequency of sources should be di�erent and amplitude should

be same

https://dl.doubtnut.com/l/_oZvbFwpC3pKb
https://dl.doubtnut.com/l/_xmvg9bTgpxV2


B. frequency of sources should be same and amplitude should be

di�erent

C. frequency of sources should be di�erent and amplitude should

be di�erent

D. frequency of sources should be same and amplitude should be

same

Watch Video Solution

169. A tuning fork A produces 4 beat/s with another tuning fork B of

frequency 320 Hz. On �ling one of the prongs of A, 4 beat/s are again

heard when sounded with the same fork B. Then, the frequency of the

fork A before �ling is

A. 328 Hz

B. 316 Hz

https://dl.doubtnut.com/l/_xmvg9bTgpxV2
https://dl.doubtnut.com/l/_P9Y3XlHXV5uo


C. 324 Hz

D. 320 Hz

Watch Video Solution

170. Beats are produced by two waves given by  and 

. The number of beats heard per second is

A. 8

B. 4

C. 1

D. zero

Watch Video Solution

y1 = a sin 2000πt

y2 = a sin 2008πt

https://dl.doubtnut.com/l/_P9Y3XlHXV5uo
https://dl.doubtnut.com/l/_3cCr7aqoMBww


171. An organ pipe, open from both end produces 5 beats per second

when vibrated with a source of frequency 200 Hz . The second

harmonic of the same pipes produces 10 beats per second with a

source of frequency 420 Hz . The frequency of source is

A. 195 Hz

B. 205 Hz

C. 190 Hz

D. 210 Hz

Watch Video Solution

172. Two waves of wavelengths 99 cm and 100 cm both travelling with

velocity 396 m/s are made to interfere. The number of beats produced

by them per second are

https://dl.doubtnut.com/l/_UjBpCaEUVkfQ
https://dl.doubtnut.com/l/_9KaybkJ3h1aZ


A. 1

B. 2

C. 4

D. 8

Watch Video Solution

173. When the wavelength of sound changes from 1 m to 1.01 m, the

number of beats heard per second are 4. The velocity of sound is

A. 404 m/s

B. 4.04 m/s

C. 414 m/s

D. 400 m/s

h id l i

https://dl.doubtnut.com/l/_9KaybkJ3h1aZ
https://dl.doubtnut.com/l/_i9WwpqujliJE


Watch Video Solution

174. Number of beats between A and B is 5 and between B and C are 3.

Number of beats between A and C may be

A. 1

B. 2

C. 8

D. none of these

Watch Video Solution

175. Two closed organ pipes, when sounded simultaneously gave 4

beats per sec. If longer pipe has a length of 1 m. Then length of

shorter pipe will be (v=300 m//s`

https://dl.doubtnut.com/l/_i9WwpqujliJE
https://dl.doubtnut.com/l/_galXYLoqsQyq
https://dl.doubtnut.com/l/_EW0zRjrF3RXJ


A. 80 cm

B. 94.9 cm

C. 90 cm

D. 185.5 cm

Watch Video Solution

176. Fifty-six tuning forks are arranged in order of increasing

frequencies so that each fork gives 4 beats per second with the next

one. The last fork gives the octave of the �rst. Find the frequency of

the �rst.

A. n = 120

B. n = 180

C. n =160

D. n = 220

https://dl.doubtnut.com/l/_EW0zRjrF3RXJ
https://dl.doubtnut.com/l/_dLTnd2lyR3zN


Watch Video Solution

177. 50 tunning forks are arranged in increasing order of their

frequencies such that each gives 4 beats/sec with its previous tuning

fork. If the frequency of the last fork is octave of the �rst, then the

frequency of the �rst tuning fork is

A. 200 Hz

B. 204 Hz

C. 196 Hz

D. none of these

Watch Video Solution

https://dl.doubtnut.com/l/_dLTnd2lyR3zN
https://dl.doubtnut.com/l/_LYK5SvdQQ8c7


178. There are 26 tuning forks arranged in the decreasing order of

their frequencies. Each tuning fork gives 3 beats with the next. The

�rst one is octave of the last. What is the frequency of 18th tuning

fork ?

A. 100 Hz

B. 99 Hz

C. 96 Hz

D. 103 Hz

Watch Video Solution

179. Two instruments having stretched strings are being played in

unison . When the tension in one of the instruments is increases by

 beats are produced in . The initial frequency of vibration of

each wire is

1 % , 3 2s

https://dl.doubtnut.com/l/_It4nXaibDnZk
https://dl.doubtnut.com/l/_f7vm3plRhFb6


A. 300 Hz

B. 500 Hz

C. 1000 Hz

D. 400 Hz

Watch Video Solution

180. When beats are produced by two progressive waves of same

amplitude and of nearly same frequencies then the maximum

loudness of the resulting sound is  times the loudness of each of

the component wave trains. The value of  is

A. 3

B. 1

C. 4

D. 2

n

n

https://dl.doubtnut.com/l/_f7vm3plRhFb6
https://dl.doubtnut.com/l/_lNwCSUwipXtS


Watch Video Solution

181. Doppler's e�ect in sound takes place when source and observer

are

A. stationary

B. moving with same velocity

C. in relative motion

D. none of the above

Watch Video Solution

182. The change in frequency due to Doppler e�ect does not depend

on

https://dl.doubtnut.com/l/_lNwCSUwipXtS
https://dl.doubtnut.com/l/_Pn4a3iD18fIY
https://dl.doubtnut.com/l/_DHnwrvYau2S3


A. speed of the observer

B. distance between observer and source

C. speed of the source

D. frequency of the source

Watch Video Solution

183. Source of sound and observer are moving towards each other, the

observer will hear

A. high frequency, high wavelength

B. low frequency, low wavelength

C. high frequency, low wavelength

D. low frequency, high wavelength

h id l i

https://dl.doubtnut.com/l/_DHnwrvYau2S3
https://dl.doubtnut.com/l/_69YPTl8rbyi7


Watch Video Solution

184. A source emits a sound of frequency of 400 Hz , but the listener

hears it to be 390 Hz . Then

A. the listener is moving towards the source

B. the source is moving towards the listener

C. the listener is moving away from the source

D. the listener has a defective ear

Watch Video Solution

185. An observer is moving away from source of sound of frequency

100 Hz. His speed is 33 m/s. If speed of sound is 330 m/s, then the

observed frequency is

https://dl.doubtnut.com/l/_69YPTl8rbyi7
https://dl.doubtnut.com/l/_PzS4MItr7WO1
https://dl.doubtnut.com/l/_XqMtBf5DcFD0


A. 85 Hz

B. 100 Hz

C. 91 Hz

D. 149 Hz

Watch Video Solution

186. A source and an observer move away from each other with a

velocity of 10 m/s with respect to ground. If the observer �nds the

frequency of sound coming from the source as 1950 Hz , then actual

frequency of the source is (velocity of sound in air = 340 m/s )

A. 1950 Hz

B. 2132 Hz

C. 2068 Hz

D. 2486 Hz

https://dl.doubtnut.com/l/_XqMtBf5DcFD0
https://dl.doubtnut.com/l/_HUsI8RSrXeML


Watch Video Solution

187. A source of frequency 1 kHz is moving towards a stationary

observer with velocity of 0.9 times that of sound. What is the

frequency heard by the observer ?

A. 5 kHz

B. 15 kHz

C. 10 kHz

D. 17 kHz

Watch Video Solution

https://dl.doubtnut.com/l/_HUsI8RSrXeML
https://dl.doubtnut.com/l/_Ddf1oseDbBds


188. A source and a listener are both moving towards each other with

speed , where  is the speed of sound. If the frequency of the

note emitted by the source is , the frequency heard by the listener

would be nearly

A. 1.11 f

B. 1.22 f

C. f

D. 1.27 f

Watch Video Solution

v/10 v

f

189. A train is approaching with velocity 25 m/s towards a pedestrian

standing on the track, frequency of horn of train is 1 kHz. Frequency

heard by the pendestrain is (v = 350 m / s)

https://dl.doubtnut.com/l/_dnw68gdslzDi
https://dl.doubtnut.com/l/_M244Yan3zOmJ


A. 1077 Hz

B. 1167 Hz

C. 985 Hz

D. 945 Hz

Watch Video Solution

190. The apparent frequency of a note is 200 Hz when a listener is

moving with a velocity of 40  towards a stationary source.

When he moves away from the same source with the same speed, the

apparent frequency of the same note is 160 Hz. The velocity of sound

in air (in m/s) is :-

A. 340

B. 330

C. 360

ms− 1

https://dl.doubtnut.com/l/_M244Yan3zOmJ
https://dl.doubtnut.com/l/_XsDPEUrCnExg


D. 320

Watch Video Solution

191. When the source is moving towards the stationary observer, the

apparent frequency is given by

A. 

B. 

C. 

D. 

Watch Video Solution

n1 = n0
v + v0

v − vs

n1 =
vn

v + vs

n1 =
vn

v − vs

n1 =
(v + v0)n

v

https://dl.doubtnut.com/l/_XsDPEUrCnExg
https://dl.doubtnut.com/l/_yOi7PDJzOAdP


192. A stationary police car sounds a siren with a frequency of 990 Hz.

If the speed of sound is 330 m/s, an observer, driving towards the car

with a speed of 33 m/s, will hear a frequency of

A. 891 Hz

B. 900 Hz

C. 1089 Hz

D. 1100 Hz

Watch Video Solution

193. Two trains, each moving with a velocity of 30 , cross each

other. One of the trains gives a whistle whose frequency is 600 Hz. If

the speed of sound is 330 , the apparent frequency for

passengers sitting in the other train before crossing would be

ms− 1

ms− 1

https://dl.doubtnut.com/l/_4QpO8iHJH5rc
https://dl.doubtnut.com/l/_NJHDiI9tUjIt


A. 600 Hz

B. 630 Hz

C. 930 Hz

D. 720 Hz

Watch Video Solution

194. A person P is 600 m away from the station. When train is

approaching station with 72 km/h, it blows a whistle of frequency 800

Hz when 800 m away from the station. Find the frequency heard by

the person. Speed of sound = 340 .

A. 800 Hz

B. 839.5 Hz

C. 829.5 Hz

D. 843.5 Hz

ms− 1

https://dl.doubtnut.com/l/_NJHDiI9tUjIt
https://dl.doubtnut.com/l/_108TFAdB7Y9p


Watch Video Solution

195. A body is moving forwards and backward. Change in frequency

observed of source is 2%. What is velocity of the body ? (Speed of

sound is 300 m/s)

A. 6 m/s

B. 2 m/s

C. 2.5 m/s

D. 3 m/s

Watch Video Solution

https://dl.doubtnut.com/l/_108TFAdB7Y9p
https://dl.doubtnut.com/l/_20kW95LnM2pJ


196. A car sounding its horn at  moves towards a high wall at a

speed of , the frequency of the re�ected sound heard by the

man sitting in the car will be nearest to , (speed of sound

A. 480 Hz

B. 510 Hz

C. 540 Hz

D. 570 Hz

Watch Video Solution

480Hz

20ms− 1

= 330m/s)

197. A racing car moving towards a cli�, sounds its horn. The driver

observes that the sound re�ected from the cli� has a pitch one

octave higher than the actual sound of the horn. If  is the velocity of

sound, then the velocity of the car is

v

https://dl.doubtnut.com/l/_59ID4GW9M7dL
https://dl.doubtnut.com/l/_835OV2aK3Hfo


A. 

B. v/2

C. v/3

D. v/4

Watch Video Solution

v

√2

198. The loudness and the pitch of a sound depends on

A. speed

B. amplitude

C. frequency

D. wavelength

Watch Video Solution

https://dl.doubtnut.com/l/_835OV2aK3Hfo
https://dl.doubtnut.com/l/_UTshmTxYUQxM


199. Which of the following has highest pitch in their sound ?

A. Lion

B. Mosquite

C. Man

D. Woman

Watch Video Solution

200. The loudness and the pitch of a sound depends on

A. intensity and frequency

B. frequency and number of harmonics

C. intensity and velocity

D. frequency and velocity

https://dl.doubtnut.com/l/_UTshmTxYUQxM
https://dl.doubtnut.com/l/_s0LtsBow7EEB
https://dl.doubtnut.com/l/_tyxgg9hOLuQU


Watch Video Solution

201. Which is di�erent from others by units ?

A. phase di�erence

B. mechanical equivalent

C. loudness of sound

D. poisson's ratio

Watch Video Solution

202. What is reverberation ? How can it be reduced ?

A. temperature

B. size of window

https://dl.doubtnut.com/l/_tyxgg9hOLuQU
https://dl.doubtnut.com/l/_6L7ZRkkdghHA
https://dl.doubtnut.com/l/_bdHaGCyJNcql


C. volume of room

D. changing carpet

Watch Video Solution

203. The longitudinal wave can be observed in

A. elastic media

B. inelastic media

C. both (a) and (b)

D. none of these

Watch Video Solution

https://dl.doubtnut.com/l/_bdHaGCyJNcql
https://dl.doubtnut.com/l/_GMUimfOicWhu


204. The two waves of same frequency moving in the same direction

give rise to

A. beats

B. interference

C. stationary waves

D. none of these

Watch Video Solution

205. If the intensity is increased by a factor of , by how many

decibels is the intensity level increased.

A. 13 dB

B. 7 dB

C. 19 dB

20

https://dl.doubtnut.com/l/_p3DcNAKSJyri
https://dl.doubtnut.com/l/_BHmTRZkir0q5


D. 27 dB

Watch Video Solution

206. The average of power transmitted through a given point on a

string supporting sine wave is 0.2 W, while the amplitude of wave is

. If the amplitude of wave is  then average

power transmitted will be

A. 0.45 W

B. 1.32 W

C. 0.66 W

D. 0.22 W

Watch Video Solution

2 × 10− 3m 3 × 10− 3m

https://dl.doubtnut.com/l/_BHmTRZkir0q5
https://dl.doubtnut.com/l/_I9MvrqNoW6oz
https://dl.doubtnut.com/l/_QAhLUs5M0VbF


207. In a wave both_______ and________ propagate from one point to

another but there no motion of________ as whole through a medium.

Watch Video Solution

208. Which is most fundamental property of a wave?

Watch Video Solution

209. Which properties of a medium are responsible for propagation

of wave through it ?

Watch Video Solution

210. What are pressure waves?

Watch Video Solution

https://dl.doubtnut.com/l/_QAhLUs5M0VbF
https://dl.doubtnut.com/l/_qXnT5GPQeMtP
https://dl.doubtnut.com/l/_zH6HHg0PMXY1
https://dl.doubtnut.com/l/_5QTO680jdALu


211. When the wire of a sonometer is plucked, the waves produced in

the string are________ and that in the air are_________

Watch Video Solution

212. The number of waves contained in unit length of the medium is

called

Watch Video Solution

213. The speed of a traverse wave through a string depends

on_________ and _________of the string and not on the _________of the

wave.

Watch Video Solution

https://dl.doubtnut.com/l/_5QTO680jdALu
https://dl.doubtnut.com/l/_7cKSMHpC4wZb
https://dl.doubtnut.com/l/_R6MnDRPv34Jp
https://dl.doubtnut.com/l/_xr84MiMB3XY8


214. Sound wave is a__________ wave and light wave is a__________ wave.

Watch Video Solution

215. Why does sound travel faster in solids than in gases?

Watch Video Solution

216. For a perfectly rigid body

Watch Video Solution

217. In deriving Newton's formula for the velocity of sound, the

changes in volume of air are assumed to be _________

Watch Video Solution

https://dl.doubtnut.com/l/_2KXynHqR08je
https://dl.doubtnut.com/l/_015Wkk7QQHiu
https://dl.doubtnut.com/l/_cHo6jT1htYBP
https://dl.doubtnut.com/l/_UQ0YsAYkfOHD
https://dl.doubtnut.com/l/_isQepDhv3SsQ


218. The pressure and volume changes that take place in a medium

through which sound waves travel are_________ in nature.

A. in nature

B. 

C. 

D. 

Watch Video Solution

219. The velocity of sound in a gas is proportional to

Watch Video Solution

220. If the pressure of a gas at constant temperature is increased four

times, the velocity of sound in the gas will _________

https://dl.doubtnut.com/l/_isQepDhv3SsQ
https://dl.doubtnut.com/l/_UvUWVMYgIqqg
https://dl.doubtnut.com/l/_4gSTCWJVnIOH


Watch Video Solution

221. The velocity of sound in a gas is proportional to

Watch Video Solution

222. Why dry air is heavier than moist air?

Watch Video Solution

223. The velocity of sound in air increases by__________ for every  C

rise of temperature.

Watch Video Solution

1O

224. Speed of sound waves in air

https://dl.doubtnut.com/l/_4gSTCWJVnIOH
https://dl.doubtnut.com/l/_4w8YLkMcjZUa
https://dl.doubtnut.com/l/_iTK7mViendaO
https://dl.doubtnut.com/l/_fyMgwa6mcit0
https://dl.doubtnut.com/l/_29V1icLIIffs


Watch Video Solution

225. What is the minimum distance between two points in a wave

having a phase di�erence  ?

Watch Video Solution

2π

226. The velocity of sound in a gas at STP is 330  if the

temprature of the gas is increased to  C, the velocity of sound will

be _________

Watch Video Solution

ms− 1

819o

227. Velocity of sound in a tube containing air at C and at a

pressure of 76 cm of Hg is 300 m/s. What will its velocity be when the

pressure is increased to 100 cm of Hg and the temperature is

keptconstant ?

27∘

https://dl.doubtnut.com/l/_29V1icLIIffs
https://dl.doubtnut.com/l/_BFHH1j8hJiJy
https://dl.doubtnut.com/l/_2XV7R2WdBtOw
https://dl.doubtnut.com/l/_5os3QreetAzy


Watch Video Solution

228. The equation y = 0.05 sin (0.1x - 2t) represents a wave in which

the distances are in metres and time in seconds, the wave speed

is_________ .

Watch Video Solution

2π

ms− 1

229. Equation  represents a wave :-

Watch Video Solution

y = y0 sin(Kx + ωt)

230. A body vibrating with a certain frequency sends waves of

wavelength 15 cm in a medium A and 20 cm in medium B. If  of

waves in A is . That in B will be

Watch Video Solution

∨

120ms− 1

https://dl.doubtnut.com/l/_5os3QreetAzy
https://dl.doubtnut.com/l/_AaFhu9mt54sj
https://dl.doubtnut.com/l/_9frJIoKmu0Ep
https://dl.doubtnut.com/l/_g0zir9ofrAtT


231. A travelling wave has the frequency  and the particle

displacement amplitude . For the wave the particle velocity

amplitude is ………………… and the particle acceleration amplitude is

……………………..

Watch Video Solution

υ

A

232. Calculate the velocity of a transverse wave along a string of

length  and mass  under a tension of .

Watch Video Solution

2m 0.06kg 500N

233. If the splash is hear 4.23 seconds after a stone is dropped into a

well, 78.4 metres deep, �nd the velocity of sound in air.

Watch Video Solution

https://dl.doubtnut.com/l/_8e2k2qXZx33Q
https://dl.doubtnut.com/l/_eFCTFJ4Tugx7
https://dl.doubtnut.com/l/_nq5VzmVqjyHB
https://dl.doubtnut.com/l/_nQvKHfskNsM6


234. Two waves are given by  and 

. The phase di�erence between the two waves is -

Watch Video Solution

y1 = a sin(ωt − kx)

y2 = a cos(ωt − kx)

235. Two waves travelling in mutually opposite direction in a medium

superimpose over each other, then which event is observed -

Watch Video Solution

236. When sound is re�ected from a denser medium,

Watch Video Solution

237. When light wave travel from one transparent medium into

another , the characteristics with undergo change are

Watch Video Solution

https://dl.doubtnut.com/l/_nQvKHfskNsM6
https://dl.doubtnut.com/l/_j6gS2LbncL6E
https://dl.doubtnut.com/l/_yicZ16hMSewc
https://dl.doubtnut.com/l/_nLHezhZaHc75


238. Two sound waves of slightly di�erent frequencies propagating in

the same direction produce beats due to

Watch Video Solution

239. The distance between any two successive nodes or antinodes in

stationary waves is

Watch Video Solution

240. In stationary waves all particles between two nodes pass through

the mean position

Watch Video Solution

https://dl.doubtnut.com/l/_nLHezhZaHc75
https://dl.doubtnut.com/l/_LxQbnKAbJ8eb
https://dl.doubtnut.com/l/_2xQMLUan0LWr
https://dl.doubtnut.com/l/_ZiGLoRiqsYLR


241. The length of a string tied between two rigid supports is 50 cm.

The maximum wavelength of a stationary wave produced on it is

Watch Video Solution

242. In a stationary wave of wavelength 0.4 m, the distance between

node and adjacent antinode is ________.

Watch Video Solution

243. When a stretched string of length  vibrating in a particular

mode, the distance between two nodes on the string is . The sound

produced in this mode of vibration constitutes the  overtone of

the fundamental frequency of the string.

Watch Video Solution

L

l

nth

https://dl.doubtnut.com/l/_1DhZbocMGZXF
https://dl.doubtnut.com/l/_k8XhJRBhXLwW
https://dl.doubtnut.com/l/_3GhgnCklB2fZ
https://dl.doubtnut.com/l/_xM52riqDSqcg


244. A sound wave travels with a speed of  in air. If the

wavelength of the wave is 330 cm, then the frequency of the wave is

______

Watch Video Solution

330ms− 1

245. The tension in a sonometer wire is increased to nine times. Then

the fundamental frequency of the wire is

Watch Video Solution

246. A 1 cm long string vibrates with fundamental frequency of 256 Hz

. If the length is reduced to  cm keeping the tension unaltered, the

new fundamental frequency will be

Watch Video Solution

1

4

https://dl.doubtnut.com/l/_xM52riqDSqcg
https://dl.doubtnut.com/l/_EiJE6fcsHa3T
https://dl.doubtnut.com/l/_OiZZnDNBvuVn


247. A resonance air column of length 20 cm resonates with a tuning

fork of frequency 250 Hz . The speed of sound in air is

Watch Video Solution

248. Second overtone of a closed pipe of length , 1m is in unison with

third overtone of an open pipe , then the length of the open pipe will

be

Watch Video Solution

249. The fundamental frequency of an open and closed organ pipe of

the same length is in the ratio

Watch Video Solution

https://dl.doubtnut.com/l/_kqa69mTIMTsF
https://dl.doubtnut.com/l/_2NEF1XtZ6PKX
https://dl.doubtnut.com/l/_Sf5UvtYnrO9F


250. The frequency of fundamental mode of vibration of an air column

enclosed in a closed end pipe is 250 Hz. If its length is 33 cm , �nd the

velocity of sound in air.

Watch Video Solution

251. The fundamental frequency of a closed organ pipe is same as the

�rst overtone frequency of an open pipe. If the length of open pipe is

, the length of closed pipe is

Watch Video Solution

50cm

252. In an open organ pipe, both odd and even harmonics are present

while in a closed organ pipe,________ harmonics are missing.

Watch Video Solution

https://dl.doubtnut.com/l/_QeRKKRLcmV1o
https://dl.doubtnut.com/l/_pvysEO33bXlY
https://dl.doubtnut.com/l/_G6jo452Prsh4
https://dl.doubtnut.com/l/_USJ29Amm637U


253. If the temperature of air in an air column is decreased, then its

fundamental frequency will__________.

Watch Video Solution

254. Fifth overtone of closed organ pipe is in unison with �fth

overtone of open organ pipe. The ratio of their lengths is

Watch Video Solution

255. If the frequency of two sources of sound are 512 Hz and 516 Hz

then the time interval between two consecutive beats produced by

sounding them together will be

Watch Video Solution

https://dl.doubtnut.com/l/_USJ29Amm637U
https://dl.doubtnut.com/l/_8e0QeMzaUoCR
https://dl.doubtnut.com/l/_thtlanBdIanA


256. The waves of wavelengths 1 m and 1.01 m produce 24 beats in 6 s

in a gas. The speed of sound in the gas is __________.

Watch Video Solution

257. A tuning fork of unknown frequency when sounded with another

tuning fork of frequency 256 Hz produces 4 beats per second, and on

loading with a little amount of wax, it again produces 4 beats per

second. The unknown frequency is____________.

Watch Video Solution

258. An observer moving towards a stationary source observes that

the apparent frequency is three times the actual frequency of the

source. If the velocity of sound is V, the velocity of the observer would

be-

Watch Video Solution

https://dl.doubtnut.com/l/_MAIajdjgH3Nw
https://dl.doubtnut.com/l/_znRszPjzcMXy
https://dl.doubtnut.com/l/_98YwgG7lMAE9


259. Does the change in frequency due to Doppler e�ect depend on (i)

distance between source and observer? (ii) the fact that source is

moving towards observer or observer is moving towards the source?

Watch Video Solution

260. The motion of the ___________brings about a change in the

wavelength and observed frequency of sound waves.

Watch Video Solution

261. Can transverse waves be produced in air ?

Watch Video Solution

https://dl.doubtnut.com/l/_98YwgG7lMAE9
https://dl.doubtnut.com/l/_YnS1NO4lU9Bg
https://dl.doubtnut.com/l/_qNG4lYRfOloo
https://dl.doubtnut.com/l/_mOkl7jps4MHq


262. Why do we see lighting before we hear the thunder ?

Watch Video Solution

263. A wave is represented by the equation . It

is a travelling wave propagating along the + x direction with velocity

Watch Video Solution

y = 0.5 sin(10t − x)m

264. Sound travels faster on a rainy day than on a dry day. Why?

Watch Video Solution

265. (True/False): It is possible to detect the approaching of a distant

train by placing the ear very close to the railway line.

Watch Video Solution

https://dl.doubtnut.com/l/_u070nPMtrotr
https://dl.doubtnut.com/l/_q3uQzGGuOEX0
https://dl.doubtnut.com/l/_NorCyaWDYA47
https://dl.doubtnut.com/l/_tvp6xnKOZjn6


266. Explain why (or how)  (a) In a sound wave, a displacement node

is a pressure antinode and vice-versa, 

(b) Bats can ascertain distances, directions, nature and size of

obstacles without any eyes, 

(c) a violin note and sitar note may have the same frequency, yet we

can distinguish between the two notes, (d) Solids can support both

longitudinal and transverse waves, but only longitudinal waves can

propagate in gases, 

(e) The shape of pulse gets distorted during propagation in a

dispersive medium.

Watch Video Solution

:

267. Is it necessary for production of beats that the two waves must

have exactly equal amplitudes?

Watch Video Solution

https://dl.doubtnut.com/l/_tvp6xnKOZjn6
https://dl.doubtnut.com/l/_CfN8lhhQzgI1
https://dl.doubtnut.com/l/_DeRXFXGBlghy


268. (True/False): Beats can be heared with sound sources having a

frequency di�erence of 20 Hz.

Watch Video Solution

269. (True/False): A balloon is �lled with hydrogen gas. For sound

waves it acts as a convex lens.

Watch Video Solution

270. A source of sound with frequency  is moving with a

velocity  towards a wall and an observer is stationary between the

source and the wall. When the observer is between the source and

the wall he will hear beats.

Watch Video Solution

256Hz

V

https://dl.doubtnut.com/l/_DeRXFXGBlghy
https://dl.doubtnut.com/l/_10g9Pzwj4Mfk
https://dl.doubtnut.com/l/_USlKVDQJEeXH
https://dl.doubtnut.com/l/_ptfqtI60Jkiu
https://dl.doubtnut.com/l/_vmTUHXz70cSS


271. All harmonics are overtones but all overtones are not harmonics .

Explain .

Watch Video Solution

272. engine as heard by an observer, when the engine moves towards

the observer with aspeed , is n. If the engine is stationary and the

observer moves towards the engine with the same speed v,, the

apparent frequency of the same whistle will be :

Watch Video Solution

273. Assertion : Beats can also be observed by two light sourcesas in

sound. 

Reason : Light sources have constant phase deference.

Watch Video Solution

https://dl.doubtnut.com/l/_vmTUHXz70cSS
https://dl.doubtnut.com/l/_FjOE7Ee558ld
https://dl.doubtnut.com/l/_rV5lq8ahStXj


274. Statement-1 : In the case of a stationary wave, a person hear a

loud sound at the nodes as compared to the antinodes 

Statement-2 : In a stationary wave all the particles of the medium

vibrate in phase.

Watch Video Solution

275. Explain what is meant by wave motion.

Watch Video Solution

276. MECHANICAL WAVES

Watch Video Solution

https://dl.doubtnut.com/l/_zwKeeDEM1475
https://dl.doubtnut.com/l/_m4dnZOi4U15S
https://dl.doubtnut.com/l/_xSZ96r7c4Qdu


277. What do mechanical waves transfer : energy, matter, both or

neither ?

Watch Video Solution

278. The equation of a simple harmonic progressive wave is

 with all quantities in SI units. �nd speed of

the wave ?

Watch Video Solution

y = 4A sin 20π(t − )
x

60

279. What is the common velocity of all electromagnetic waves ?

Watch Video Solution

280. The speed of electromagnetic wave in vacuum

https://dl.doubtnut.com/l/_8IZXrhYhWcFE
https://dl.doubtnut.com/l/_IO1HYURBx47V
https://dl.doubtnut.com/l/_HVQvQxW3Z9Cw
https://dl.doubtnut.com/l/_5YlLRwcmfP1S


Watch Video Solution

281. A simple harmonic progressive wave is given by the equation,

 in SI units. Find the wavelength, period,

amplitude and speed of the wave.

Watch Video Solution

y = 0.8 sin 4π(50t − 0.2x)

282. The angle between particle velocity and wave velocity in

transverse wave is

Watch Video Solution

283. What is the angle between particle velocity and wave velocity in

(i) transverse waves (ii) longitudinal waves?

Watch Video Solution

https://dl.doubtnut.com/l/_5YlLRwcmfP1S
https://dl.doubtnut.com/l/_GM8rJeU6uQl4
https://dl.doubtnut.com/l/_k3vbtyRiAg3Q
https://dl.doubtnut.com/l/_qCNyAxJ21vHK


284. In which type of media, solids, liquids, gases is longitudinal wave

motion possible?

Watch Video Solution

285. In which type of media, solids, liquids, gases is transverse wave

motion possible?

Watch Video Solution

286. In which type of media, solids, liquids, gases is longitudinal wave

motion possible?

Watch Video Solution

287. The nature of sound waves in gases is

https://dl.doubtnut.com/l/_bN9CsZUO6rl5
https://dl.doubtnut.com/l/_Sc7O5HSPUGTX
https://dl.doubtnut.com/l/_2FjWFspjZDUB
https://dl.doubtnut.com/l/_bUT5bDbbYmDr


Watch Video Solution

288. Among re�ection, refraction, di�raction, interference and

polarization, which is the sole characteristic of transverse waves ?

Watch Video Solution

289. When the wire of a sonometer is plucked, what is the nature of

waves (i) in the string (ii) in air?

Watch Video Solution

290. When the wire of a sonometer is plucked, what is the nature of

waves (i) in the string (ii) in air?

Watch Video Solution

https://dl.doubtnut.com/l/_bUT5bDbbYmDr
https://dl.doubtnut.com/l/_OEzpEpy8RvA5
https://dl.doubtnut.com/l/_JQhbeB8yC101
https://dl.doubtnut.com/l/_rt03vVoK6CvI


291. What is the minimum distance between two points in a wave

having a phase di�erence  ?

Watch Video Solution

2π

292. What is the phase di�erence between two successive crests in

the wave

Watch Video Solution

293. A harmonic wave travelling in a medium has a period T and

wavelength X. How are X and T related ?

Watch Video Solution

https://dl.doubtnut.com/l/_JFa5MBU1RNTb
https://dl.doubtnut.com/l/_UT8OfEMXVUUB
https://dl.doubtnut.com/l/_jsYnvQYK3eh5


294. A harmonic wave travelling in a medium has a period T and

wavelength X. How far does the wave travel in time T ?

Watch Video Solution

295. Obtain a relation between speed, frequency and wavelength of a

wave.

Watch Video Solution

296. The time period of a vibrating source of sound is 0.01s. If speed

of sound is  what is the wavelength?

Watch Video Solution

330m/s,

https://dl.doubtnut.com/l/_xVP0e8IbrGm2
https://dl.doubtnut.com/l/_QK3VK25mNhgA
https://dl.doubtnut.com/l/_w9s9bJBwj17w


297. The density of oxygen is 16 times the density of hydrogen. What

is the relation between the speeds of sound in two gases?

Watch Video Solution

298. What is audible range ?

Watch Video Solution

299. What is the wavelength range of audible sound and visible light ?

Watch Video Solution

300. What is the e�ect of pressure on speed of sound in air?

Watch Video Solution

https://dl.doubtnut.com/l/_zZidkLdwShrB
https://dl.doubtnut.com/l/_qRMyh3SZqxfL
https://dl.doubtnut.com/l/_7aL55OnYN8Dg
https://dl.doubtnut.com/l/_5SfI7wzjVftN
https://dl.doubtnut.com/l/_NnwJvofnsPtH


301. How does velocity of sound in air change when temperature rises

by ?

Watch Video Solution

1∘C

302. Can mechanical waves travel through vacuum ?

Watch Video Solution

303. Draw a graph between the pressure of a gas and the speed of

sound waves passing through that gas.

Watch Video Solution

304. Does a vibrating body always produce sound?

Watch Video Solution

https://dl.doubtnut.com/l/_NnwJvofnsPtH
https://dl.doubtnut.com/l/_RQXkJZXRU7j6
https://dl.doubtnut.com/l/_bY0iKLZnGN2F
https://dl.doubtnut.com/l/_6GIcb0mWsYR1


305. How far the consecutive nodes are separated from each other ?

Watch Video Solution

306. What is the distance between a node and a consecutive antinode

?

Watch Video Solution

307. What is the phase di�erence between particles being on either

side of a node?

Watch Video Solution

308. What will be the e�ect on the frequency of a sonometer wire if

the tension is decreased by 2% ?

https://dl.doubtnut.com/l/_aGKWggRTWUFJ
https://dl.doubtnut.com/l/_I4EJLrvWmlqS
https://dl.doubtnut.com/l/_Qc3Ne6oIWmrd
https://dl.doubtnut.com/l/_IYVbGBPNkzAL


Watch Video Solution

309. What is the minimum frequency with which a string of length L

stretched under tension T can vibrate ?

Watch Video Solution

310. Fundamental frequency of oscillation of a close pipe is 400 Hz.

What will be the fundamental frequency of oscillation of an open pipe

of same length ?

Watch Video Solution

311. The fundamental frequency of an open organ pipe is 512 Hz. What

will be its fundamental frequency if its one end is closed ?

Watch Video Solution

https://dl.doubtnut.com/l/_IYVbGBPNkzAL
https://dl.doubtnut.com/l/_lviwe6WCRs3W
https://dl.doubtnut.com/l/_nYLGWXmDr3gF
https://dl.doubtnut.com/l/_qzFo3cE9mko6


312. The frequency of the �rst overtone of a closed organ pipe is same

as that of �rst overtone of an open organ pipe. What is the ration of

their lengths?

Watch Video Solution

313. The frequency of the �rst overtone of a closed organ pipe is same

as that of �rst overtone of an open organ pipe. What is the ration of

their lengths?

Watch Video Solution

314. An organ pipe produces a fundamental frequency of 128 Hz.

When blown forcefully, it produces �rst overtone of 384 Hz. Is the pipe

open or dosed ?

Watch Video Solution

https://dl.doubtnut.com/l/_16dBHkuhwFcQ
https://dl.doubtnut.com/l/_Rh1pEFqmFmS4
https://dl.doubtnut.com/l/_Mw2iHqRQYCQn


315. How will the fundamental frequency of a closed organ pipe be

a�ected if instead of air, it is �lled with a gas heavier than air?

Watch Video Solution

316. In an open organ pipe, third harmonic has a frequency 450Hz.

What is the frequency of �fth harmonic ?

Watch Video Solution

317. What is the main di�erence between a �ute and a violin?

Watch Video Solution

318. Where to pluck and where to touch a stretched string to excite

its �rst overtone ?

https://dl.doubtnut.com/l/_LKnvwbZlt1c6
https://dl.doubtnut.com/l/_ENtBvkwkHGLE
https://dl.doubtnut.com/l/_OE8ePe8eMfJI
https://dl.doubtnut.com/l/_yHUP0gKnuHpg


Watch Video Solution

319. What is the beat frequency, when two waves of frequency 450 Hz

and 456 Hz are superimposed?

Watch Video Solution

320. What is the essential condition for the formation of beats?

Watch Video Solution

321. Two sound sources produce 12 beats in 4 seconds. By how much

do their frequencies di�er?

Watch Video Solution

322. What is the exact speed of light in vacuum ?

https://dl.doubtnut.com/l/_yHUP0gKnuHpg
https://dl.doubtnut.com/l/_GIuKeqpimtmX
https://dl.doubtnut.com/l/_DQQADOqnm5v7
https://dl.doubtnut.com/l/_wXEAlhnyaw1f
https://dl.doubtnut.com/l/_oqEudNjbbXUJ


Watch Video Solution

323. name any one use of the phenomenon of beats.

Watch Video Solution

324. State the principle of superposition of waves.

Watch Video Solution

325. State the factors on which the speed of a wave travelling along a

stretched ideal string depends.

Watch Video Solution

326. What are harmonics?

https://dl.doubtnut.com/l/_oqEudNjbbXUJ
https://dl.doubtnut.com/l/_jCFekq4Lyl9N
https://dl.doubtnut.com/l/_0v3x9kmgMFEd
https://dl.doubtnut.com/l/_Dpqkk2Pu3X1p
https://dl.doubtnut.com/l/_vXfkXCBzPmQ9


Watch Video Solution

327. DOPPLER EFFECT

Watch Video Solution

328. Velocity of sound in air at NTP is 332 m/s. What will be the

velocity, when pressure is doubled and temperature is kept constant?

Watch Video Solution

329. Name any two instruments based on superposition of waves.

Watch Video Solution

https://dl.doubtnut.com/l/_vXfkXCBzPmQ9
https://dl.doubtnut.com/l/_uq62WK17e0vh
https://dl.doubtnut.com/l/_KDDBHc8kHTH4
https://dl.doubtnut.com/l/_Ys4nKNVaIkbE


330. Two sounds of very close frequencies, say 256 Hz and 260 Hz are

produced simultaneously. What is the frequency of resultant sound

and also write the number of beats heard in one second?

Watch Video Solution

331. The frequencies of two tuning forks A and B are 250 Hz and 255

Hz respectively. Both are sounded together. How many beats will be

heard in 5 seconds ?

Watch Video Solution

332. If tension of a wire is increased to four times, how is the wave

speed changed?

Watch Video Solution

https://dl.doubtnut.com/l/_hdFAVt040d1E
https://dl.doubtnut.com/l/_hVe9vxH2JfCT
https://dl.doubtnut.com/l/_6P9m21EePu8j
https://dl.doubtnut.com/l/_1fFhehlPfekk


333. For an open organ pipe of length l the wavelength of the

fundamental note is equal to-

Watch Video Solution

334. By how much does the speed of sound increase with rise of

temperature ?

Watch Video Solution

335. Distinguish between transverse and longitudinal wave motion.

Watch Video Solution

336. Which properties of a medium are responsible for propagation of

wave through it ?

Watch Video Solution

https://dl.doubtnut.com/l/_1fFhehlPfekk
https://dl.doubtnut.com/l/_w42tjYeOfp0O
https://dl.doubtnut.com/l/_hX2h9xST3thH
https://dl.doubtnut.com/l/_umLUMbxbAp9V


337. Through what type of media, can () transverse waves be

transmitted ? Explain.

Watch Video Solution

338. Through what type of media, can longitudinal waves be

transmitted ? Explain.

Watch Video Solution

339. State if the motion is transverse, longitudinal or a combination

of both. Motion of a kink in a long coil spring produced by displacing

one end of the spring sideways.

Watch Video Solution

https://dl.doubtnut.com/l/_umLUMbxbAp9V
https://dl.doubtnut.com/l/_TCR8JvFwkwu6
https://dl.doubtnut.com/l/_9Bhf8U98LnIZ
https://dl.doubtnut.com/l/_vPDqfVJ453Lk
https://dl.doubtnut.com/l/_WvAlMMBVnJwN


340. State if the motion is transverse, longitudinal or a combination

of both. Wave produced in a cylinder containing water by moving its

piston back and forth.

Watch Video Solution

341. State if the motion is transverse, longitudinal or a combination of

both. Wave produced by a motorboat sailing in water.

Watch Video Solution

342. State if the motion is transverse, longitudinal or a combination

of both. Ultrasonic waves in air produced by a vibrating quartz crystal.

Watch Video Solution

https://dl.doubtnut.com/l/_WvAlMMBVnJwN
https://dl.doubtnut.com/l/_fVpsU2Tjj4Pc
https://dl.doubtnut.com/l/_48tYUigypmau


343. Obtain a relation between speed, frequency and wavelength of a

wave.

Watch Video Solution

344. On the basis of dimensional considerations, write the formula for

the speed of transverse waves on a stretched string.

Watch Video Solution

345. On the basis of dimentional considerations,write the formula for

the speed of transverse waves in a solid.

Watch Video Solution

https://dl.doubtnut.com/l/_FpZH9FJRuBjg
https://dl.doubtnut.com/l/_05FFPKycvsXq
https://dl.doubtnut.com/l/_y6akvEzjU9WG


346. What is Laplace correction ? Explain by deriving a suitable

expression.

Watch Video Solution

347. Write Newton-Laplace equation for the speed of sound in air.

Name two factors which a�ect the speed of sound in air.

Watch Video Solution

348. Discuss the e�ect of temperature and density on the velocity of

sound in air.

Watch Video Solution

https://dl.doubtnut.com/l/_UUgSsidPdhqK
https://dl.doubtnut.com/l/_hVFWVLbcihAj
https://dl.doubtnut.com/l/_LKmjqsUluUjt


349. Show that the speed of sound increases by 61 cm/s for every

degree rise of temperature.

Watch Video Solution

350. वायु म� ��न क� चाल पर ताप वृ�� का �ा �भाव पड़ता है?

Watch Video Solution

351. What is the e�ect of amplitude, on the speed of sound in air ?

Watch Video Solution

352. Why does sound travel faster in moist air than in dry air ?

Watch Video Solution

https://dl.doubtnut.com/l/_oP7VAoMPODFA
https://dl.doubtnut.com/l/_hY0A4xQsF8wP
https://dl.doubtnut.com/l/_foDAgAm5dZ5y
https://dl.doubtnut.com/l/_0QHsRIFA1j3x
https://dl.doubtnut.com/l/_le4AKOFqxpU9


353. What is the e�ect of pressure on speed of sound in air?

Watch Video Solution

354. What is the nature of sound waves in air ? How is the speed of

sound waves in atmosphere a�ected by the humidity?

Watch Video Solution

355. What is the nature of sound waves in air ? How is the speed of

sound waves in atmosphere a�ected by the temperature?

Watch Video Solution

356. Distinguish between transverse and longitudinal wave motion.

Watch Video Solution

https://dl.doubtnut.com/l/_le4AKOFqxpU9
https://dl.doubtnut.com/l/_Z6GYoDHpCgxl
https://dl.doubtnut.com/l/_qiWUVVbF0knw
https://dl.doubtnut.com/l/_FrvAVeNAgiul


357. The equation  is expression for :-

Watch Video Solution

y = a sin 2π/λ(vt − x)

358. If V is the velocity of the wave and  is the angular velocity then

the propagation constant (K) of the wave is given by

Watch Video Solution

ω

359. State and illustrate the principle of superposition of waves.

Watch Video Solution

360. What are stationary waves ? State the necessary condition for

the formation of stationary waves.

Watch Video Solution

https://dl.doubtnut.com/l/_DQUUYRhjtw1p
https://dl.doubtnut.com/l/_QnXqj4JKzckC
https://dl.doubtnut.com/l/_HNOIXkK7W9Zh
https://dl.doubtnut.com/l/_VkCM9bweuVH9


361. CHARACTERISTICS OF STATIONARY WAVES

Watch Video Solution

362. State and explain the laws of vibrations of stretched strings.

Watch Video Solution

363. Diagrammatically show �rst two modes of vibrations in case of an

open organ pipe and write the ratio of their frequencies

Watch Video Solution

364. Explain how the phenomenon of beats may be used for �nding

the unknown frequency of a tuning fork.

Watch Video Solution

https://dl.doubtnut.com/l/_VkCM9bweuVH9
https://dl.doubtnut.com/l/_WMhJ9JPusflU
https://dl.doubtnut.com/l/_NnZQ4941bRZ5
https://dl.doubtnut.com/l/_QKsxkgIx2JLG
https://dl.doubtnut.com/l/_jPPYJzsGKgS8


Watch Video Solution

365. Bats have no eyes, still they travel during night. Explain, why ?

Watch Video Solution

366. De�ne the term wave motion. Give four important characteristics

of wave motion.

Watch Video Solution

367. What are mechanical, electromagnetic and matter waves ? Give

an example of each type.

Watch Video Solution

https://dl.doubtnut.com/l/_jPPYJzsGKgS8
https://dl.doubtnut.com/l/_I2uw3mEL2CSS
https://dl.doubtnut.com/l/_NNfDt5Z9U4LC
https://dl.doubtnut.com/l/_pNmblVXvHD9W


368. Write Newton's formula for the speed of sound in air. What was

wrong with this formula ? What correction was made by Laplace in

this formula ?

Watch Video Solution

369. The speed of longitudinal waves 'v' in a given medium of density

p is given by the formula  Use this formula to explain why

the speed of sound in air increases with temperature.

Watch Video Solution

v = √λ
P

ρ

370. Use the formula  to explain why the speed of sound in

air 

(a) is independent of pressure, (b) increases with temperature, (c)

increases with humidity.

v = √
γP

ρ

https://dl.doubtnut.com/l/_5IEBfYeyKQNg
https://dl.doubtnut.com/l/_8qlzkff5UZQV
https://dl.doubtnut.com/l/_FlRkrk88sguN


Watch Video Solution

371. What do you mean by phase of a wave ? Discuss the phase

change with time. Hence de�ne time period and wavelength of a wave.

Watch Video Solution

372. Considering suitable examples, discuss the phase change when a

wave is re�ected from a rigid boundary.

Watch Video Solution

373. Considering suitable examples, discuss the phase change when a

wave is re�ected from a free or open boundary.

Watch Video Solution

https://dl.doubtnut.com/l/_FlRkrk88sguN
https://dl.doubtnut.com/l/_Ft4rM4r6b3XT
https://dl.doubtnut.com/l/_4MgvxZrj86LT
https://dl.doubtnut.com/l/_drPHAnGWei9r
https://dl.doubtnut.com/l/_yhwSHnfjrA9E


374. Give two di�erence between progressive wave and stationary

wave.

Watch Video Solution

375. Show that in a closed end organ pipe the �rst three harmonics

are in the ratio of 1 : 3 : 5.

Watch Video Solution

376. Prove analytically that in the case of a closed organ pipe of

length L the frequencies of the vibrating air column are given by

, where n is an integer.

Watch Video Solution

v = (2n + 1)(v/4L)

https://dl.doubtnut.com/l/_yhwSHnfjrA9E
https://dl.doubtnut.com/l/_GYlaWtj7Fo1K
https://dl.doubtnut.com/l/_aHCcYtmh8Tf5


377. Derive an expression for the nth mode of vibration in case of a

closed end organ pipe. Hence give the value of .

Watch Video Solution

v1 : v2 : v3

378. Prove analytically that in the case of an open organ pipe of

length L the frequencies of vibrating air column are given by

 , where n is an integer.

Watch Video Solution

v = n(v/2L)

379. Discuss various modes of vibration in open ends organ pipe. Also,

show that the ratio of frequencies of di�erent harmonics with �rst

harmonic in open pipe is 1:2:3.

Watch Video Solution

https://dl.doubtnut.com/l/_3MeINEt9zXmi
https://dl.doubtnut.com/l/_zDxw8XaDgqih
https://dl.doubtnut.com/l/_IVIC4wgnjzqO
https://dl.doubtnut.com/l/_mnWDQ53eQlTC


380. Show that in open organ pipe, all harmonics are present.

Watch Video Solution

381. On the basis of spring model, explain the propagation of a sound

in air.

Watch Video Solution

382. On the basis of spring model, explain the propagation of a sound

in solids.

Watch Video Solution

383. In reference to a wave motion ,de�ne the term amplitude

Watch Video Solution

https://dl.doubtnut.com/l/_mnWDQ53eQlTC
https://dl.doubtnut.com/l/_7pUjfOamr0IT
https://dl.doubtnut.com/l/_9Dqg9ZPjidqo
https://dl.doubtnut.com/l/_A8duxNJSx5Ut


384. In reference to a wave motion, de�ne the term time period

Watch Video Solution

385. In reference to a wave motion ,de�ne the term frequency

Watch Video Solution

386. In reference to a wave motion, de�ne the term angular frequency

Watch Video Solution

387. In reference to a wave motion, de�ne the term wavelength

Watch Video Solution

https://dl.doubtnut.com/l/_lNOiEtzopp4F
https://dl.doubtnut.com/l/_bqvWhQf2bRVx
https://dl.doubtnut.com/l/_pxmbMaov8NEp
https://dl.doubtnut.com/l/_QxIib18boV96


388. In reference to a wave motion, de�ne the term wave number

Watch Video Solution

389. De�ne wave length , frequency and wave number. How is

frequency related to wave number ?

Watch Video Solution

390. De�ne velocity of wave motion. Give the expression wave velocity.

Watch Video Solution

391. Write Newton's formula for the speed of sound in gases. Why and

what correction was applied by Laplace in this formula ? Also deduce

modi�ed formula for speed of sound.

https://dl.doubtnut.com/l/_KorHO2ISCNFV
https://dl.doubtnut.com/l/_43hXkSDQ76q3
https://dl.doubtnut.com/l/_rhRYcnq3dcVR
https://dl.doubtnut.com/l/_MXGIX28pVNIt


Watch Video Solution

392. Why Newton's formula for speed of sound in gas fails? What is

Laplace's correction? Write Newton Laplace formula for speed of

sound in gas.

Watch Video Solution

393. In a simple harmonic progressive wave, the maximum particle

velocity is twice the wave velocity. If  is the wavelength, then its

amplitude is given by

Watch Video Solution

λ

394. For a particle executing simple harmonic motion, the

acceleration is proportional to

Watch Video Solution

https://dl.doubtnut.com/l/_MXGIX28pVNIt
https://dl.doubtnut.com/l/_xf0hgOs2iqts
https://dl.doubtnut.com/l/_8vevXP8Pj8uo
https://dl.doubtnut.com/l/_CK9seRPvqDu5


395. What are stationary waves?

Watch Video Solution

396. Derive an expression for the instantaneous acceleration of a

particle executing S.H.M. Find the position where acceleration is

maximum and where it is minimum.

Watch Video Solution

397. Two superimposig waves are represented by equation

 . The ratio

of  is

Watch Video Solution

y1 = 2 sin 2π(10t − 0.4x) and y2 = 4 sin 2π(20t − 0.8x)

lmax  to lmin

https://dl.doubtnut.com/l/_CK9seRPvqDu5
https://dl.doubtnut.com/l/_sv6h9WuzaPkm
https://dl.doubtnut.com/l/_1cKOrIxV0Qf8
https://dl.doubtnut.com/l/_lhUzlu5CgslN
https://dl.doubtnut.com/l/_RLIlk4bVg6W3


398. Give analytical treatment of formation of standing waves on

strings and discuss brie�y the normal modes of vibration of strings.

Watch Video Solution

399. Discuss the formation of harmonics in a stretched string. Show

that in case of a stretched string the �rst four harmonics are in the

ratio 1 : 2 : 3 : 4.

Watch Video Solution

400. Attempt any THREE : 

Show that beats frequency is equal to frequency di�erence between

two interfering waves.

Watch Video Solution

https://dl.doubtnut.com/l/_RLIlk4bVg6W3
https://dl.doubtnut.com/l/_dtCu8nFmmHIt
https://dl.doubtnut.com/l/_RsZXF1btro4t


401. The number of beats produced per second is equal to the –

Watch Video Solution

402. Draw the fundamental modes of vibration of stationary waves in

: Closed pipe.

Watch Video Solution

403. Draw the fundamental modes of vibration of stationary waves in

: An open pipe.

Watch Video Solution

404. DOPPLER EFFECT

Watch Video Solution

https://dl.doubtnut.com/l/_Q1UAsegeMyGe
https://dl.doubtnut.com/l/_pbsUuZ84FPpJ
https://dl.doubtnut.com/l/_66a2sIIrBHUB
https://dl.doubtnut.com/l/_0lpZ8qsFKshA


405. A source of frequency n is moving with a uniform velocity v

towards a stationary observer. If the velocity of sound is V, then the

change in frequency would be -

Watch Video Solution

406. A policeman on duty detects a drop detects a drop of  in

the pitch of the horn of a motor car as it crossed him. If the velocity

of sound is ., calculate speed of the car.

Watch Video Solution

15 %

330metre/sec

407. A source of sound of frequency 600 Hz is placed inside water. The

speed of sound in water is  and in air it is . The

frequency of sounds recorded by an observer who is standing in air is

:-

1500m/s 300m/s

https://dl.doubtnut.com/l/_0lpZ8qsFKshA
https://dl.doubtnut.com/l/_YPgzZBhwF85O
https://dl.doubtnut.com/l/_OK4cU6EFaMVn
https://dl.doubtnut.com/l/_tG4eTl2P65p1


A. 200 Hz

B. 3000 Hz

C. 120 Hz

D. 600 Hz

Watch Video Solution

408. The ratio of the speed of sound in nitrogen gas to that in helium

gas, at 300K is

A. 

B. 

C. 

D. 

h id l i

√2/7

√1/7

√3/5

√6/5

https://dl.doubtnut.com/l/_tG4eTl2P65p1
https://dl.doubtnut.com/l/_wKkbVtvfDzHI


Watch Video Solution

409. Two monoatomic ideal gases 1 and 2 of molecular masses 

and  respectively are enclosed in separate containers kept at the

same temperature. The ratio of the speed of sound in gas 1 to that in

gas 2 is given by :-

A. 

B. 

C. 

D. 

Watch Video Solution

m1

m2

√
M1

M2

√
M2

M1

M1

M2

M2

M1

410. The extension in a string, obeying Hooke's law, is x. The speed of

sound in the stretched string is v. If the extension in the string is

https://dl.doubtnut.com/l/_wKkbVtvfDzHI
https://dl.doubtnut.com/l/_nkX4bfSnMF3p
https://dl.doubtnut.com/l/_kaLT23cAGYGs


increased to , the speed of sound will be :-

A. 1.22v

B. 0.61v

C. 1.SOv

D. 0.75v

Watch Video Solution

1.5x

411. A travelling wave in a stretched string is described by the

equation  the maximum particle velocity is

A. 

B. 

C. 

D. 

y = A sin(kx − ωt)

Aω

ω

k

dω/dk

x/t

https://dl.doubtnut.com/l/_kaLT23cAGYGs
https://dl.doubtnut.com/l/_eorA5XGxsH8N


Watch Video Solution

412. A wave representing by the equation  is

superposed with another wave to form a stationary wave such that

 is a node. The equation for the other wave is

A. 

B. 

C. 

D. 

Watch Video Solution

y = a cos(kx − ωt)

x = 0

a cos(kx − ωt)

−a cos(kx − ωt)

−a cos(kx + ωt)

−a sin(kx − ωt)

https://dl.doubtnut.com/l/_eorA5XGxsH8N
https://dl.doubtnut.com/l/_PzgLIOrsUF0A


413. Two vibrating strings of the same material but lengths L and 2L

have radii 2r and r respectively. They are stretched under the same

tension. Both the strings vibrate in their fundamental modes, the one

of length L with frequency  and the other with frequency  the

ratio  is given by

A. 2

B. 4

C. 8

D. 1

Watch Video Solution

n1 n2

n1 /n2

414. A sonometer wire resonates with a given tuning fork forming a

standing wave with �ve antinodes between the two bridges when a

mass of  is suspended from the wire. When this mass is replaced9kg

https://dl.doubtnut.com/l/_rE84EkwykPDs
https://dl.doubtnut.com/l/_kcCgkmXt0LqK


by a mass 'M' kg, the wire resonates with the same tuning fork

forming three antinodes for the same positions of the bridges. Find

the value of .

A. 25 kg

B. 5 kg

C. 12.5 kg

D. 

Watch Video Solution

M

(1/25)kg

415. An object of speci�c gravity  is hung from a thin steel wire. The

fundamental frequency for transverse standing waves in wire is

. The object is immersed in water so that one half of its volume

is submerged. The new fundamental frequency in  is

A. 

ρ

300Hz

Hz

300( )
1 / 22ρ − 1

2ρ

https://dl.doubtnut.com/l/_kcCgkmXt0LqK
https://dl.doubtnut.com/l/_HTYfID0VeQ7M


B. 

C. 

D. 

Watch Video Solution

300( )
1 / 22ρ

2ρ − 1

300( )
2ρ

2ρ − 1

300( )
2ρ

2ρ − 1

416. A massless rod of length  is suspened by two identical string

 and  of equal length. A block of mass  is suspended from

point  such that  is equal to 'x'. Further it is observed that the

frequency of  harmonic in  is equal to  harmonic frequency

L

AB CD m

O BO

1st AB 2nd

https://dl.doubtnut.com/l/_HTYfID0VeQ7M
https://dl.doubtnut.com/l/_6Ks0pwIGs6qq


in . 'x' is 

A. 

B. 

C. 

D. 

Watch Video Solution

CD

L

5

4
L

5

3
L

5

L

4

https://dl.doubtnut.com/l/_6Ks0pwIGs6qq


417. In the experiment to determine the speed of sound using a

resonance column,

A. prongs of the tuning fork are kept in a vertical plane

B. prongs of the tuning fork are kept in a horizontal plane

C. in one of the two resonances observed, the length of the

resonating air column is close to the wavelength of sound in air

D. in one of the two resonances observed, the length of the

resonating air column is close to half of the wavelength of

sound in air

Watch Video Solution

418. An open pipe is in resonance in  harmonic with frequency .

Now one end of the tube is closed and frequency is increased to 

2nd f1

f2

https://dl.doubtnut.com/l/_8ZiZkpVPgTTg
https://dl.doubtnut.com/l/_Of7uENDobGwY


such that the resonance again ocuurs in  harmonic. Choose the

correct option

A. , 

B. , 

C. , 

D. , 

Watch Video Solution

nth

n = 3 f2 = ( )f1
3

4

n = 3 f2 = ( )f1
5

4

n = 5 f2 = ( )f1
3

4

n = 5 f2 = ( )f1
5

4

419. In a resonance tube with tuning fork of frequency , �rst

resonance occurs at water level equal to  and second

resonance ocuurs at . The maximum possible error in the

speed of sound is

A. 

B. 

512Hz

30.3cm

63.7cm

51.2cm/s

102.4m/s

https://dl.doubtnut.com/l/_Of7uENDobGwY
https://dl.doubtnut.com/l/_s0OEQohFeJyR


C. 

D. 

Watch Video Solution

204.8cm/s

153.6cm/s

420. An open pipe is suddenly closed at one end with the result that

the frequency of third harmonic of the closed pipe is found to be

higher by  then the fundamental frequency of the open pipe.

The fundamental frequency of the open pipe is

A. 200 Hz

B. 300 Hz

C. 240 Hz

D. 480 Hz

Watch Video Solution

100Hz

https://dl.doubtnut.com/l/_s0OEQohFeJyR
https://dl.doubtnut.com/l/_F9NJ6pmdu3wD


421. In the experiment for the determination of the speed of sound in

air using the resonance column method, the length of the air column

that resonates in the fundamental mode, with a tuning fork is .

When this length is changed to , the same tuning fork

resonates with the �rst overtone. Calculate the end correction.

A. 0.012 m

B. 0.025 m

C. 0.05 m

D. 0.024 m

Watch Video Solution

0.1m

0.35m

422. Two plane harmonic sound waves are expressed by the

equations. 

https://dl.doubtnut.com/l/_F9NJ6pmdu3wD
https://dl.doubtnut.com/l/_H2ApyGoW6HxL
https://dl.doubtnut.com/l/_cFu16dgvbT9m


  

  

(All parameters are in MKS) 

How many times does an observer hear maximum intensity in one

second?(At x = 0)

A. 4

B. 6

C. 8

D. 10

Watch Video Solution

y1(x, t) = A cos(πx − 100πt)

y2(x, t) = A cos(0.46πx − 92πt)

423. A vibrating string of certain length  under a tension  resonates

with a mode corresponding to the �rst overtone (third harmonic) of

an air column of length  inside a tube closed at one end. The

string also generates  beats per second when excited along with a

l T

75cm

4

https://dl.doubtnut.com/l/_cFu16dgvbT9m
https://dl.doubtnut.com/l/_xXb9c34IRzKz


tuning fork of frequency . Now when the tension of the string is

slightly increased the number of beats reduces  per second.

Assuming the velocity of sound in air to be , the frequency 

of the tuning fork in  is

A. 344

B. 336

C. 117.3

D. 109.3

Watch Video Solution

n

2

340m/s n

Hz

424. A hollow pipe of length  is closed at one end. At its open

end a  long uniform string is vibrating in its second harmonic

and it resonates with the fundamental frequency of the pipe. If the

tension in the wire is  and the speed of sound is , the

mass of the string is

0.8m

0.5m

50N 320ms− 1

https://dl.doubtnut.com/l/_xXb9c34IRzKz
https://dl.doubtnut.com/l/_40ShHkBEvQYk


A. 5 grams

B. 10 grams

C. 20 grams

D. 40 grams

Watch Video Solution

425. A student is performing the experiment of resonance column.

The diameter of the column tube is . The frequency of the tuning

fork is  The air temperature is  in which the speed of

sound is . The zero of the meter scale coincides with the top

end of the resonance column tube. When the �rst resonance occurs,

the reading of the water level in the column is. 

(a)  

(b)  

( c)  (d) .

4cm

512Hz 38. ∘ C

336m/s

14.0cm

15.2cm

6.4cm 17.6cm

https://dl.doubtnut.com/l/_40ShHkBEvQYk
https://dl.doubtnut.com/l/_wEFSALeZL5xz


A. 14.0 cm

B. 15.2 cm

C. 16.4 cm

D. 17.6 cm

Watch Video Solution

426. A whistle giving out  approaches a stationary observer at

a speed of . The frequency heard the observer (in ) is

(speed of sound )

A. 409

B. 429

C. 517

D. 500

450HZ

33m/s HZ

= 330m/s

https://dl.doubtnut.com/l/_wEFSALeZL5xz
https://dl.doubtnut.com/l/_SgO7CKc0YThT


Watch Video Solution

427. A train moves towards a stationary observer with speed .

The train sounds a whistle and its frequency registered by the

observer is . If the train's speed is reduced to , the frequency

registered is . If the speed of sound of , then the ratio 

is

A. 

B. 

C. 2

D. 

Watch Video Solution

34m/s

f1 17m/s

f2 340m/s

f1 /f2

18

19

1

2

19

18

https://dl.doubtnut.com/l/_SgO7CKc0YThT
https://dl.doubtnut.com/l/_K6yrPgLmuINA
https://dl.doubtnut.com/l/_A5iICgkh9E0K


428. A siren placed at a railway platform is emitting sound of

frequency . A passenger sitting in a moving train  records a

frequency of  while the train approaches the siren. During his

return journey in a di�erent train  he records a frequency of

 while approaching the same siren. the ratio the velocity of

train  to that of train  is

A. 

B. 2

C. 

D. 

Watch Video Solution

5kHz A

5.5kHz

B

6.0kHz

B A

242
252

5

6

11

6

429. A police car with a siren of frequency  is moving with

uniform velocity  towards a ball building which re�ects the

8KHz

36Km/hr

https://dl.doubtnut.com/l/_A5iICgkh9E0K
https://dl.doubtnut.com/l/_NcSQAy9Ar3Bf


sound waves. The speed of sound in air is . The frequency of

the siren heard by the car driver is

A. 8.50 kHz

B. 8.25 kHz

C. 7.75 kHz

D. 7.50 kHz

Watch Video Solution

320m/s

430. A wave equation which gives the displacement along the y-

direction is given by  where  are in

meters and  is time in seconds. This represents a wave

A. travelling with a velocity of  in the negative x-direction

B. of wavelength 

y = 10− 4 sin(60t + 2x) x and y

t

30m/s

πm

https://dl.doubtnut.com/l/_NcSQAy9Ar3Bf
https://dl.doubtnut.com/l/_Y9ppVaJCATS4


C. of frequency  hertz

D. of amplitude  m travelling along the negative x-direction

Watch Video Solution

(30/π)

10− 4

431. A wave is represented by the equation 

  

where  is in meter and  is in seconds. The expression represents :

A. a wave travelling in the positive x-direction with a velocity 1.5

m/s

B. a wave travelling in the negative x-direction with a velocity

C. a wave travelling in the negative x-direction ·having a

wavelength 0.2 m

y = A sin(10πx + 15πt + )
π

3

x t

1.5m/s

https://dl.doubtnut.com/l/_Y9ppVaJCATS4
https://dl.doubtnut.com/l/_GBhU4Nt9PlCU


D. a wave travelling in the positive x-direction having a wavelength

0.2 m

Watch Video Solution

432. In a wave motion ,  can represent

A. electric �eld

B. magnetic �eld

C. displacement

D. pressure

Watch Video Solution

y = a sin(kx − ωt) y

https://dl.doubtnut.com/l/_GBhU4Nt9PlCU
https://dl.doubtnut.com/l/_5o0ydYUtGwke


433.  represents a moving pulse, where

 and  are in meter and  in second. Then

A. pulse is moving in + x direction

B. in 2 s it will travel a distance of 2.5 m

C. its maximum displacement is 0.16 m

D. it is a symmetric pulse

Watch Video Solution

y(x, t) = 0.8/[4x + 5t)2 + 5]

x y t

434. A transverse sinusoidal wave of amplitude , wavelength  and

frequency  is travelling on a stretched string. The maximum speed of

any point in the string is , where  is the speed of propagation

of the wave. If  and , then  and  are given

by

a λ

f

v/10 v

a = 10− 3m v = 10ms− 1 λ f

https://dl.doubtnut.com/l/_RRr3ePbAyeN9
https://dl.doubtnut.com/l/_QK5SIJoAxsGE


A. 

B. 

C. 

D. 

Watch Video Solution

λ = 2π × 10− 2m

λ = 10− 3m

f = 103 /2πHz

f = 104Hz

435. As a wave propagates,

A. the wave intensity remains constant for a plane wave

B. the wave intensity decreases as the inverse of the distance from

the source for a spherical wave

C. the wave intensity decreases as the inverse square of the

distance from the source for a spherical wave

https://dl.doubtnut.com/l/_QK5SIJoAxsGE
https://dl.doubtnut.com/l/_nUMgaiYVejau


D. t0tal intensity of the spherical wave over the spherical surface

centered at the source remains constant at all time

Watch Video Solution

436. Standing waves can be produced

A. on a string clamped at both the ends

B. on a string clamped at one end free at the other

C. when incident wave gets re�ected from a wall

D. when two identical waves with a phase di�erence of  are

moving in the same direction

Watch Video Solution

π

https://dl.doubtnut.com/l/_nUMgaiYVejau
https://dl.doubtnut.com/l/_jQfwU4R2TKJH
https://dl.doubtnut.com/l/_OSe3riUIWy9L


437. An air column in pipe, which is closed at one end, will be in

resonance with a vibrating tuning fork of frequency  if the

length of the column in  is :

A. 31.25

B. 62.5

C. 93.75

D. 125

Watch Video Solution

264Hz

cm

438. A tube, closed at one end and containing air, produces, when

excited, the fundamental note of frequency . If the tube is open

at both ands the fundamental frequency that can be excited is (in Hz)

A. 1024

512Hz

https://dl.doubtnut.com/l/_OSe3riUIWy9L
https://dl.doubtnut.com/l/_6A2NiLJbYcVB


B. 512

C. 256

D. 128

Watch Video Solution

439. A student performed the experiment to measure the speed of

sound in air using resonance air-column method. Two resonances in

the air-column were obtained by lowering the water level. The

resonance with the shorter air-column is the �rst resonance and that

with the longer air-column is the second resonance. Then,

A. the intensity of the sound heard at the �rst resonance was

more than that at the second resonance

B. the prongs of the tuning fork were kept in a horizontal plane

above the resonance tube

https://dl.doubtnut.com/l/_6A2NiLJbYcVB
https://dl.doubtnut.com/l/_XAJdRF71KVN5


C. the amplitude of the vibration of the ends of the prongs is

typically around 1 cm

D. the length of air-column at the �rst resonance was somewhat

shorter than th of the wavelength of the sound in air

Watch Video Solution

1/4

440. An organ pipe  closed at one end vibrating in its �rst

harmonic and another pipe  open at both ends vibrating in its

third harmonic are in resonance with a given tuning fork. The ratio of

the length of  to that of  is-

A. 

B. 

C. 

D. 

P1

P2

P1 P2

8

3

3

8

1

6

1

3

https://dl.doubtnut.com/l/_XAJdRF71KVN5
https://dl.doubtnut.com/l/_Su5Oeb5OxDmA


Watch Video Solution

441. Velocity of sound in air is . A pipe closed at one end has

a length of 1 m. Neglecting end correction, the air column in the pipe

cannot resonate with sound of frequency

A. 80 Hz

B. 240 Hz

C. 320 Hz

D. 400 Hz

Watch Video Solution

320ms – 1

https://dl.doubtnut.com/l/_Su5Oeb5OxDmA
https://dl.doubtnut.com/l/_LfVx1RHK0NZe


442. A string of length  and mass  is tightly clamped at

its ends. The tension in the string is . Identical wave pulse are

produced at one end at equal intervals of time, . The minimum

value of  which allows constructive interference of successive pulse

is

A. 0.05 s

B. O.l0 1s

C. 0.20 s

D. Oo40 s

Watch Video Solution

0.4m 10− 2kg

1.6N

Δt

Δt

443. Two idential straight wires are stretched so as to produce 

beats per second when vibrating simultaneously. On changing the

tension slightly in one of them, the beat frequency remains

6

https://dl.doubtnut.com/l/_f4zpdgANIRUm
https://dl.doubtnut.com/l/_cWm2GKGCEtVn


unchanged. Denoting by ,  the higher and the lower initial

tension in the strings, then it could be said that while making the

above changes in tension,

A.  was decreased

B.  was increased

C.  was decreased

D.  was increased

Watch Video Solution

T1 T2

T2

T2

T1

T1

444. The displacement  of a particle executing periodic motion is

given by   

This expression may be considereed to be a result of the

superposition of

A. two

y

y = 4 cos2( t)sin(1000t)
1

2

https://dl.doubtnut.com/l/_cWm2GKGCEtVn
https://dl.doubtnut.com/l/_l4xiKiPvAf6W


B. three

C. four

D. �ve

Watch Video Solution

445. A wave disturbance in a medium is described by

 where  are in

meter and  is in second`

A. A node occurs at x = 0.15 m

B. An antinode occurs at x = 0.3 m

C. The speed of wave is 

D. The wavelength is 0.2 m

Watch Video Solution

y(x, t) = 0.02 cos(50πt + )cos(10πx)
π

2
x and y

t

5ms− 1

https://dl.doubtnut.com/l/_l4xiKiPvAf6W
https://dl.doubtnut.com/l/_XdtoX4eQfCPs


Watch Video Solution

446. The  co-ordinates of the corners of a square plate are 

,  and . The edges of the plate are clamped and

transverse standing waves are set up in it. If  denotes the

displacement of the plate at the point  at some instant of time,

the possible expression  for  is (are) 

A. 

B. 

C. 

D. 

Watch Video Solution

(x, y)

(0, 0) (L, L) (0, L)

u(x, y)

(x, y)

(s) u (a = positivecons tan t)

a cos(πx/2L)cos(πy/L)

a sin(πx/L)sin(πy/L)

a sin(πx/L)sin(2πy/L)

a cos(2πx/L)cos(πy/L)

https://dl.doubtnut.com/l/_XdtoX4eQfCPs
https://dl.doubtnut.com/l/_HEgssja0jAbY


447. One end of a taut string of length 3m along the x axis is �xed at x

= 0. The speed of the waves in the string is 

. The other end of the string is vibrating in the direction so

that stationary waves are set up in the string. the possible waveform

of these stationary waves is (are)

A. 

B. 

C. 

D. 

Watch Video Solution

100ms− 1

y(t) = A sin(π )cos(5π )
x

6
t

3

y(t) = A sin(π )cos(100π )
x

3
t

3

y(t) = A sin(5π )cos(250π )
x

6
t

3

y(t) = A sin(5π )cos 250πt
x

2

448. A person blows into open- end of a long pipe. As a result,a high

pressure pulse of air travel down the pipe. When this pulse reaches

the other end of the pipe,

https://dl.doubtnut.com/l/_IUDqHxbbiBc0
https://dl.doubtnut.com/l/_KfhXCh59J3ET


A. a high-pressure pulse starts travelling up the pipe, if the other

end of the pipe is open.

B. a low-pressure pulse starts travelling up the pipe, if the other

end of the pipe is open.

C. a low-pressure pulse starts travelling up the pipe, if the other

end of the pipe is closed.

D. a high-pressure pulse starts travelling up the pipe, if the other

end of the pipe is closed

Watch Video Solution

449. A horizontal stretched string, �xed at two ends, is vibrating in its

�fth harmonic according to the equation,

. Assuming 

, the correct statement(s) is (are)

y(x, t) = (0.01m)sin[(62.8m− 1x]cos[(628s− 1)t]

p = 3.14

https://dl.doubtnut.com/l/_KfhXCh59J3ET
https://dl.doubtnut.com/l/_LotlHiJJLAzz


A. The number of nodes is 5

B. The length of the string is 0.25 m

C. The maximum displacement of the midpoint of the string, from

its equilibrium position, is 0.01 m

D. The fundamental frequency is 100 Hz

Watch Video Solution

450. A sound wave of frequency  travels horizontally to the right . It

is te�ected from a larger vertical plane surface moving to left with a

speed . the speed of sound in medium is  

(a) The number of waves striking the surface per second is   

(b) The wavelength of re�ected wave is   

(c) The frequency of the re�ected wave is   

f

v c

f(c + υ)

c
c(c − υ)

f(c + υ)
f((c + υ))

(c + υ)

https://dl.doubtnut.com/l/_LotlHiJJLAzz
https://dl.doubtnut.com/l/_D9BJLR1L9Yon


(d) The number of beats heard by a stationary listener to the left of

the re�ecting surface is 

A. The number of waves striking the surface per second is

B. The wavelength of re�ected wave is 

C. The frequency of the re�ected wave is 

D. The number of beats heard by a stationary listener to the left of

the re�ecting surface is 

Watch Video Solution

υf

c − υ

f( )
c + v

c

c(c − v)

f(c + v)

f( )
c + v

c − v

− v
vf

c

451. Two vehicles, each moving with speed  on the same horizontal

straight road, are approaching each other. Wind blows along the road

with velocity . One of these vehicles blows a whistle of frequency .

An observer in the other vehicle hears the frequency of the whistle to

u

w f1

https://dl.doubtnut.com/l/_D9BJLR1L9Yon
https://dl.doubtnut.com/l/_yC7NMdmTcyOM


be . the speed of sound in still air is . The correct statement 

is (are)

A. If the wind blows from the observer to the source, 

B. If the wind blows from the source to the observer, 

C. If the wind blows from observer to the source, f_2 lt f_1`

D. If the wind blows from the source to the observer, 

Watch Video Solution

f2 VC (s)

f2 > f1

f2 > f1

f2 < f1

452. In an experiment to measure the speed of sound by a resonating

air column, a tuning fork of frequency 500 Hz is used. The length of

the air column is varied by changing the leavel of water in the

resonance tube. Two successive resonances are heard at air columns

of length 50.7 cm and 83.9 cm. Which of the following statements is

(are) true?

https://dl.doubtnut.com/l/_yC7NMdmTcyOM
https://dl.doubtnut.com/l/_pamekvTeduss


A. The speed of sound determined from this experiment is

B. The end correction in this experiment is 0.9 cm

C. The wavelength of the sound wave is 66.4 cm

D. The resonance at 50.7 cm corresponds to the fundamental

harmonic

Watch Video Solution

332ms− 1

453. The disperod of a particle varies according to the relation

. The amplitude of the particle is.

A. -4

B. 4

C. 

x = 4(cos πt + sinπt)

4√2

https://dl.doubtnut.com/l/_pamekvTeduss
https://dl.doubtnut.com/l/_KUHVwllnFcCJ


D. 8

Watch Video Solution

454. The displacement  of a partcle in a medium can be expressed as,

 where  is in second and  in

meter. The speed of the wave is

A. 

B. 

C. 

D. 

Watch Video Solution

y

y = 10− 6 sin((100t + 20x + )m
π

4
t x

2, 000ms− 1

5ms6 − 1

20ms− 1

5πms− 1

https://dl.doubtnut.com/l/_KUHVwllnFcCJ
https://dl.doubtnut.com/l/_aAQMFtMYIURk


455. The transverse displacement  of a wave on a string is

given by . This represents a :

A. wave moving in  direction with speed 

B. wave moving in  direction with speed 

C. standing wave of frequency 

D. standing wave of frequency 

Watch Video Solution

y(x, t)

y(x, t) = e
− (ax2 + bt2 + 2√ ( ab ) xt)

+x √
a

b

+x √
b

a

√b

1

√b

456. The equation of a wave on a string of linear mass density

 is given by .

The tension in the string is :

A. 6.25 N

B. 4.0 N

0.04kgm− 1 y = 0.02(m)sin[2π( − )]
t

0.04(s)

x

0.50(m)

https://dl.doubtnut.com/l/_0XBHH7SAURFy
https://dl.doubtnut.com/l/_BR9nEzqT1bRr


C. 12.5 N

D. 0.5 N

Watch Video Solution

457. The speed of sound in oxygen  at a certain temperature is 

. The speed of sound in helium (He) at the same

temperature will be (assume both gases to be ideal)

A. 

B. 

C. 

D. 

Watch Video Solution

(O2)

460ms− 1

460ms− 1

500ms− 1

650ms− 1

1420ms− 1

https://dl.doubtnut.com/l/_BR9nEzqT1bRr
https://dl.doubtnut.com/l/_LbsGPPs6HVju


458. Length of a string tied to two rigid support is . Maximum

length (wavelength in cm) of a stationary wave produced on it is

A. 20

B. 80

C. 40

D. 120

Watch Video Solution

40cm

459. A string is stretched between �xed points separated by .

It is observed to have resonant frequencies of  and .

There are no other resonant frequencies between these two. Then,

the lowest resonant frequency for this string is

A. 1,050 Hz

75.0cm

420Hz 315Hz

https://dl.doubtnut.com/l/_gIwC7ZwDB7mf
https://dl.doubtnut.com/l/_hPlSDTr1r19W


B. 10.5 Hz

C. 105 Hz

D. 1.05 Hz

Watch Video Solution

460. A metal wire of linear mass density of  is stretched with a

tension of  between two rigid support  apart. The

wire passes at its middle point between the poles of a permanent

magnet, and it vibrates in resonance when carrying an alternating

current of frequency . the frequency  of the alternating source is

A. 50 Hz

B. 100 Hz

C. 200 Hz

D. 25 Hz

9.8g/m

10kg − wt 1meter

n n

https://dl.doubtnut.com/l/_hPlSDTr1r19W
https://dl.doubtnut.com/l/_dKdacJzRvJHZ


Watch Video Solution

461. Tube  has both ends open while tube  has one closed,

otherwise they are identical. The ratio of fundamental frequency of

tube  is

A. 1 : 2'

B. 1 : 4'

C. 2 : 1'

D. 4 : 1'

Watch Video Solution

A B

A and B

462. When temperature increases, the frequency of a tuning fork

https://dl.doubtnut.com/l/_dKdacJzRvJHZ
https://dl.doubtnut.com/l/_wIYffNauG70w
https://dl.doubtnut.com/l/_pYCgVzc4usXg


A. increases

B. increases

C. increases or decreases depending on the material

D. remains the same.

Watch Video Solution

463. A tuning fork arrangement (pair) produces  with one

fork of frequency . A little wax is placed on the unknown fork

and it then produces . The frequency of the unknown fork

is

A. 286 cps

B. 292 cps

C. 294 cps

D. 288 cps

4beats/sec

288cps

2beats/sec

https://dl.doubtnut.com/l/_pYCgVzc4usXg
https://dl.doubtnut.com/l/_6TJs145PvhX9


Watch Video Solution

464. When two tuning forks (fork 1 and fork 2) are sounded

simultaneously, 4 beats per second are heard. Now, some tape is

attached on the prong of fork 2. When the tuning forks are sounded

again, 6 beats per second are heard. If the frequency of fork 1 is 200

Hz, then what was the original frequency of fork 2 ?

A. 200 Hz

B. 202 Hz

C. 196 Hz

D. 204 Hz

Watch Video Solution

https://dl.doubtnut.com/l/_6TJs145PvhX9
https://dl.doubtnut.com/l/_Yt5Ydypangna
https://dl.doubtnut.com/l/_8oGzLsLGt5ux


465. The waves in which the particles of the medium vibrate in a

direction perpendicular to the direction of wave motion is known as

A. transverse waves

B. longitudinal waves

C. propagated waves

D. none of these

Watch Video Solution

466. The waves produced by a motor boat sailing in water are :

A. transverse

B. longitudinal

C. longitudinal· art transverse

D. stationary

https://dl.doubtnut.com/l/_8oGzLsLGt5ux
https://dl.doubtnut.com/l/_giI5Ly4owDWG


Watch Video Solution

467. For a wave propagating in medium, identify the property that is

independent of the others.

A. velocity

B. wavelength

C. frequency

D. all these depend on each other

Watch Video Solution

468. A boat at anchore is rocked by waves whose crests are 

apart and velocity is  The boat bounces up once in every

100m

25m/s

https://dl.doubtnut.com/l/_giI5Ly4owDWG
https://dl.doubtnut.com/l/_donGKEDj3FVq
https://dl.doubtnut.com/l/_lHVVUB5KMQX7


A. 2,500 s

B. 75 s

C. 4 s

D. 0.25 s

Watch Video Solution

469. Two waves are represented by the equations  and 

. The �rst wave

A. a

B. 

C. 2a

D. zero

h id l i

y1 = a sinωt

y2 = a cos ωt

√2a

https://dl.doubtnut.com/l/_lHVVUB5KMQX7
https://dl.doubtnut.com/l/_FM0wP5iLQDmh


Watch Video Solution

470. Five sinusoidal waves have the same frequency  but their

amplitudes are in the ratio  and their phase angles 

, respectively . The phase angle of resultant

wave obtained by the superposition of these �ve waves is

A. 

B. 

C. 

D. 

Watch Video Solution

500Hz

2: 1/2: 1/2: 1: 1

0, π/6, π/3, π/2 and π

30∘

45∘

60∘

90∘

471. Energy is not carried by which of the following waves

https://dl.doubtnut.com/l/_FM0wP5iLQDmh
https://dl.doubtnut.com/l/_DA9eS8geLJUY
https://dl.doubtnut.com/l/_af5i1ZLHDc1j


A. stationary

B. progressive

C. transverse

D. electromagnetic.

Watch Video Solution

472. Stationary waves are produced in 10 m long stretched string. If

the string vibrates in 5 segments and wave velocity 20 m/s then the

frequency is :-

A. 2Hz

B. 4Hz

C. 5Hz

D. 10Hz

https://dl.doubtnut.com/l/_af5i1ZLHDc1j
https://dl.doubtnut.com/l/_XYh8AnVAzSMA


Watch Video Solution

473. If vibrations of a string are to be increased by a factor of two,

then tension in the string must be made

A. half

B. twice

C. four times

D. eight times

Watch Video Solution

474. The tension in a piano wire is . The tension ina piano wire to

produce a node of double frequency is

10N

https://dl.doubtnut.com/l/_XYh8AnVAzSMA
https://dl.doubtnut.com/l/_djLXrwuwF1Qi
https://dl.doubtnut.com/l/_bOaKmPTrIbgX


A. 5 N

B. 20 N

C. 40 N

D. 80 N

Watch Video Solution

475. A string in a musical instrument is 50 cm long and its

fundamental frequency is 800 Hz. If a frequency of 1000 Hz is to be

produced, then required length of string is

A. 62.5 cm

B. 50 cm

C. 40 cm

D. 37.5 cm

https://dl.doubtnut.com/l/_bOaKmPTrIbgX
https://dl.doubtnut.com/l/_zKQve2QOiOoO


Watch Video Solution

476. The frequency of tuning fork is 256 Hz. It will not resonate with a

fork of frequency

A. 256

B. 512

C. 738

D. 768

Watch Video Solution

477. A uniform string is vibrating with a fundamental frequency 'f'.

The new frequency, if radius & length both are doubled would be

https://dl.doubtnut.com/l/_zKQve2QOiOoO
https://dl.doubtnut.com/l/_XZPEseWoZK34
https://dl.doubtnut.com/l/_Em9wqJRdsTzl


A. 2 f

B. 3 f

C. 

D. 

Watch Video Solution

f

4

f

3

478. A 5.5 m length of string has a mass of 0.035 kg. If the tension in

the string is 77 N the speed of a wave on the string is

A. 

B. 

C. 

D. 

h id l i

210ms− 1

40ms− 1

110ms− 1

55ms− 1

https://dl.doubtnut.com/l/_Em9wqJRdsTzl
https://dl.doubtnut.com/l/_PxMMFikCBbcn


Watch Video Solution

479. An organ pipe is closed at one end has fundamental frequency of

1500 Hz. The maximum number of overtones generated by this pipe

which a normal person can hear is

A. 12

B. 9

C. 6

D. 4

Watch Video Solution

480. A tube, closed at one end and containing air, produces, when

excited, the fundamental note of frequency . If the tube is open

at both ands the fundamental frequency that can be excited is (in Hz)

512Hz

https://dl.doubtnut.com/l/_PxMMFikCBbcn
https://dl.doubtnut.com/l/_H0Dyn94GAJFL
https://dl.doubtnut.com/l/_o3plmPX5NzBs


A. 256Hz

B. 768Hz

C. 1024Hz

D. 1280hZ

Watch Video Solution

481. A closed organ pipe and an open organ pie of same length

produce four bets in their fundamental mode when sounded

together, If length of the open organ pipe is increased, then the

number of beats will

A. increases

B. decrease

C. remain the same

D. �rst (b) then ©

https://dl.doubtnut.com/l/_o3plmPX5NzBs
https://dl.doubtnut.com/l/_oAhMWAUGwWPk


Watch Video Solution

482. A resonance air column of length 20 cm resonates with a tuning

fork of frequency 250 Hz . The speed of sound in air is

A. 

B. 

C. 

D. 

Watch Video Solution

720ms− 1

820ms− 1

920ms− 1

360ms− 1

483.  sings with a frequency  and  sings with a frequency 

that of . If the energy remains the same and the amplitude of  is ,

A n B 1/8

A A a

https://dl.doubtnut.com/l/_oAhMWAUGwWPk
https://dl.doubtnut.com/l/_csvrojzjJAWe
https://dl.doubtnut.com/l/_C7gOW2RcFXwR


then amplitude of  will be

A. a

B. 2a

C. 8a

D. 16a

Watch Video Solution

B

484. If fundamental frequency is 50 and next successive frequencies

are 150 and 250 then it its

A. a pipe closed at both ends

B. a pipe closed at one end

C. an open pipe

D. a stretched string

https://dl.doubtnut.com/l/_C7gOW2RcFXwR
https://dl.doubtnut.com/l/_UPfWdneH9viS


Watch Video Solution

485. The second overtone of an open organ pipe has the same

frequency as the �rst overtone of a closed pipe  metre long. The

length of the open pipe will be

A. 8 m

B. 4 m

C. 2 m

D. 1 m

Watch Video Solution

L

https://dl.doubtnut.com/l/_UPfWdneH9viS
https://dl.doubtnut.com/l/_7hsT4CL6NT5a


486. A strone thrown into still water, creates a circular wave pattern

moving radially outwards. If r is the distance measured from the

centre of the pattern. The amplitudeof the aves varies as

A. 

B. 

C. 

D. 

Watch Video Solution

r− 1 /2

r− 1

r− 3 /2

r− 2

487. A siren emitting sound of frequency  is going away from a

static listener with a speed of 30 m/s. Frequency of the sound to be

heard by the listener is ( Take velocity of sound as 300 m/s )

A. 733.3 Hz

800Hz

https://dl.doubtnut.com/l/_n8LAjd00d1PC
https://dl.doubtnut.com/l/_PuR3nE3BW6O7


B. 644.8 Hz

C. 481.2 Hz

D. 286.5 Hz

Watch Video Solution

488. A source of sound of frequency 500 Hz is moving towards an

observer with velocity 30 m/s . The speed of sound is 330 m/s . the

frequency heard by the observer will be

A. 1,990 Hz

B. 2,000 Hz

C. 2,100 Hz

D. 4,000 Hz

Watch Video Solution

https://dl.doubtnut.com/l/_PuR3nE3BW6O7
https://dl.doubtnut.com/l/_tVO5MeBOEHzY


Watch Video Solution

489. A source is moving towards an observer with a speed of 20 m / s

and having frequency of 240 Hz . The observer is now moving towards

the source with a speed of 20 m / s . Apparent frequency heard by

observer, if velocity of sound is 340 m / s , is

A. 240 Hz

B. 270 Hz

C. 330 Hz

D. 360 Hz

Watch Video Solution

490. A source and an observer are moving towards each other with a

speed equal to  where v is the speed of sound. The source is
v

2

https://dl.doubtnut.com/l/_tVO5MeBOEHzY
https://dl.doubtnut.com/l/_nfVG8cuFyjeX
https://dl.doubtnut.com/l/_Nssxpicm0EyQ


emitting sound of frequency n . The frequency heard by the observer

will be

A. zero

B. n

C. 

D. 3n

Watch Video Solution

n

3

491. A wave is represented by the equation . It

is a travelling wave propagating along the + x direction with velocity

A. 

B. 

C. 

y = 0.5 sin(10t − x)m

10ms− 1

20ms− 1

5ms− 1

https://dl.doubtnut.com/l/_Nssxpicm0EyQ
https://dl.doubtnut.com/l/_26j2LQ02A4ei


D. none of these

Watch Video Solution

492. A wave packet with angular frequency  is propagating in

dispersive medium with phase velocity of . When the

frequency is increased by , the phase velocity is found to decrease

by  what is the group velocity of the wave packet?

A. 

B. 

C. 

D. 

Watch Video Solution

ω0

1.5 × 103m/s

2 %

3 %

0.25 × 103m/s

1.0 × 103m/s

0.6 × 103m/s

0.75 × 103m/s

https://dl.doubtnut.com/l/_26j2LQ02A4ei
https://dl.doubtnut.com/l/_k1IFHW12yCYv
https://dl.doubtnut.com/l/_jIaqynHn65ZA


493. When a stretched wire and a tuning fork are sounded together, 

beats per second are produced, when length of wire is  or

, frequency of the fork is

A. 90 Hz

B. 100 Hz

C. 105 Hz

D. 195 Hz

Watch Video Solution

5

95cm

100cm

494. With the propagation of a longitudinal wave through a material

medium, the quantities transmitted in the propagation direction are

A. energy, momentum and mass

B. energy

https://dl.doubtnut.com/l/_jIaqynHn65ZA
https://dl.doubtnut.com/l/_R3Wy2fldNDL6


C. energy and mass

D. energy and linear momentum

Watch Video Solution

495. Which one of the following statements is true ?

A. both light and sound waves can travel in vacuum

B. both light and sound waves in air are transverse

C. the sound waves in air are longitudinal while the light waves are

transverse

D. both light and sound waves in air are longitudinal

Watch Video Solution

https://dl.doubtnut.com/l/_R3Wy2fldNDL6
https://dl.doubtnut.com/l/_dql0mfVjaJYT
https://dl.doubtnut.com/l/_CW9Nq7I6rJiu


496. the velocity of sound in any gas deponds upon

A. wavelength of sound only

B. density and elasticity of gas

C. intensity of sound waves only

D. amplitude and frequency of sound

Watch Video Solution

497. A hospital uses an ultrasonic scanner to locate tumours in a

tissue. The operating freqency of the scanner is 3.2 MHz. The speed of

sound in a tissue is 1.6 km . The wavelength of sound in the tissue

is

A. 

B. 

s− 1

4 × 10− 3m

8 × 10− 3m

https://dl.doubtnut.com/l/_CW9Nq7I6rJiu
https://dl.doubtnut.com/l/_NVoYDXPHHUg2


C. 

D. 

Watch Video Solution

4 × 10− 4m

8 × 10− 4m

498. A 5.5 m length of string has a mass of 0.035 kg. If the tension in

the string is 77 N the speed of a wave on the string is

A. 

B. 

C. 

D. 

Watch Video Solution

110ms− 1

165ms− 1

77ms− 1

102ms− 1

https://dl.doubtnut.com/l/_NVoYDXPHHUg2
https://dl.doubtnut.com/l/_zZApzpidwpk0


499. The temperature at which the speed of sound in air becomes

double of its value at  is

A. 

B. 

C. 

D. 

Watch Video Solution

0∘C

273∘C

0∘C

927∘C

1027∘C

500.  of a gas occupies  litres at NTP. The speci�c heat

capacity of the gas at constant volume is . If the

speed of sound in this gas at NTP is . Then the heat capacity

at constant pressure is

A. 

4.0g 22.4

5.0JK − 1mol− 1

952ms− 1

8.5JK − 1mol− 1

https://dl.doubtnut.com/l/_RfjL74ZJLfRM
https://dl.doubtnut.com/l/_bNeMvHAaW7z9


B. 

C. 

D. 

Watch Video Solution

8.0JK − 1mol− 1

7.5JK − 1mol− 1

7.0JK − 1mol− 1

501. The velocity of sound waves in air is . For a particluar

sound in air, a path di�erence of  is equivalent to a phase

di�erence of . The frequency of this wave is

A. 165 Hz

B. 150 Hz

C. 660 Hz

D. 330 Hz

Watch Video Solution

330m/s

40cm

1.6π

https://dl.doubtnut.com/l/_bNeMvHAaW7z9
https://dl.doubtnut.com/l/_ecotE6Ydg2Yu


502. Two sound waves having a phase di�erence of  have path

di�erence of

A. 

B. 

C. 

D. 

Watch Video Solution

60∘

λ/6

λ/3

2λ

λ/2

503. In a sinusoidal wave, the time required for a particular point to

move from maximum displacement to zero displacement is 0.170

second. The frequency of the wave is

A. 0.73 Hz

https://dl.doubtnut.com/l/_ecotE6Ydg2Yu
https://dl.doubtnut.com/l/_4zwh4Da5zkgX
https://dl.doubtnut.com/l/_3dCb30kRlAJ3


B. 0.36 Hz

C. 1 .47 Hz

D. 2.94 Hz

Watch Video Solution

504. Which of the following represents a wave?

A. 

B. 

C. 

D. 

Watch Video Solution

y = A sin(ωt − kx)

y = A cos(at − bx + c)

y = A sinkx

y = A sinωt

https://dl.doubtnut.com/l/_3dCb30kRlAJ3
https://dl.doubtnut.com/l/_iEj42RljtgMm
https://dl.doubtnut.com/l/_ZomV3mgYMD4s


505. The frequency of the sinusoidal wave 

 would be

A. 

B. 2000 Hz

C. 20 Hz

D. 

Watch Video Solution

y = 0.40 cos[2000t + 0.80x]

1000πHz

Hz
1000

π

506. The equation of a sound wave is 

the wavelength of this wave is

A. 0.3 unit

B. 0.2 unit

C. 0.1 unit

y = 0.0015 sin(62.4x + 316t)

https://dl.doubtnut.com/l/_ZomV3mgYMD4s
https://dl.doubtnut.com/l/_BgxkRD3wOnPp


D. cannot be calculated

Watch Video Solution

507. A transverse wave propagating along x-axis is represented by:

 Where  is in metres and  is in

seconds. The speed of the wave is:

A. 

B. 

C. 

D. 

Watch Video Solution

y(x, t) = 8.0 sin(0.5πx − 4πt − )
π

4
x t

8m/s

4πm/s

0.5πm/s

( )m/s
π

4

https://dl.doubtnut.com/l/_BgxkRD3wOnPp
https://dl.doubtnut.com/l/_1n4bpRVwEw9R


508. A wave in a string has an amplitude of . The wave travels in

the  direction of x axis with a speed of 1  and it is noted

that  complete waves �t in  length of the string. The equation

describing the wave is

A. 

B. 

C. 

D. 

Watch Video Solution

2cm

+ve 28ms− 1

5 4m

y = (0.02)m sin(15.7x − 2010t)

y = (0.02)m sin(15.7x + 2010t)

y = (0.02)m sin(7.85x − 1005t)

y = (0.02)m sin(7.85x + 1005t)

509. The equation of a simple harmonic wave is given by 

 

where  and  are in meters and  is in second .The ratio of maximum

particle velocity to the wave velocity is

y = 3 sin (50t − x)
π

2

x y x

https://dl.doubtnut.com/l/_M7KlARCHYuec
https://dl.doubtnut.com/l/_1vwugCo2hik0


A. 

B. 

C. 

D. 

Watch Video Solution

2π

π
3

2

3π

π
2

3

510. Two waves having equation's 

,   

If in the resultant wave the frequency and amplitude remain equal to

those of superimposing waves. Then phase di�erence between them

is

A. 

B. 

C. 

x1 = a sin(ωt + ϕ1) x2 = a sin(ωt + ϕ2)

π

6

2
π

3

π

4

https://dl.doubtnut.com/l/_1vwugCo2hik0
https://dl.doubtnut.com/l/_QJYIFSI1mqlG


D. 

Watch Video Solution

π

3

511. Two waves are represented by the equations 

  

and   

where, x is in meter and t in second 

The phase di�erence between them and resultant amplitude due to

their superposition are

A. 1.0 radian

B. 1.25 radian

C. 1.57 radian

D. 0.57 radian

y1 = a sin(ωt + kx + 0.785)

y2 = a cos(ωt + kx)

https://dl.doubtnut.com/l/_QJYIFSI1mqlG
https://dl.doubtnut.com/l/_7nAxDqf5YliL


Watch Video Solution

512. A transverse wave is represented by . For

what value of the wavelength is the wave velocity equal to the

maximum particle velocity?

A. 

B. 

C. 

D. A

Watch Video Solution

y = A sin(ωt − kx)

π
A

2

πA

2πA

513. The equations of two waves given as  and 

, where , then resultant wave

represent:

x = a cos(ωt + δ)

y = a cos(ωt + α) δ = α +
π

2

https://dl.doubtnut.com/l/_7nAxDqf5YliL
https://dl.doubtnut.com/l/_MVOSOaszqWI3
https://dl.doubtnut.com/l/_VPGaNINc99HQ


A. a parabola

B. a circle

C. an ellipse

D. a straight line

Watch Video Solution

514. Sounds waves travel at  through a warm air and at 

 through brass. The wavelength of a . Acoustic wave

as it enters brass from warm air

A. decreases by a factor 10

B. increases by a factor 20

C. increases by a factor 10

D. decreases by a factor 20

350m/s

3500m/s 700Hz

https://dl.doubtnut.com/l/_VPGaNINc99HQ
https://dl.doubtnut.com/l/_tH2c3S72UUPK


Watch Video Solution

515. The wave described by y  where x and y

are in meters and t in seconds , is a wave travelling along the

A. -ve x-direction with frequency 1 Hz

B. 

lambda = 0.2 m`

C. +ve x-direction with frequency 1 Hz and wavelength 

D. -ve x-direction with amplitude 0.25 m and wavelength 

Watch Video Solution

= 0.25 sin(10πx − 2πnt)

−vex − directionwithequencynHz and wave ≤ n > h

λ = 0.2m

λ = 0.2m

https://dl.doubtnut.com/l/_tH2c3S72UUPK
https://dl.doubtnut.com/l/_wpoztyqnFX2S


516. A standing wave is represented by, ,

where x,y and A are in millimeter and t in second. The velocity of the

wave is

A. 

B. not derivable

C. 

D. 

Watch Video Solution

y − A sin(100t)cos(0.01x)

104m/s

1m/s

102 m

s

517. A wave has SHM (simple harmonic motion) whose period is 4s

while another periods 3 s. If both are combined, then the resultant

wave will have the period equal to

A. 4 sec

https://dl.doubtnut.com/l/_bP0E52xKSDuc
https://dl.doubtnut.com/l/_rj7qsNXh6PYS


B. 5 sec

C. 12 sec

D. 3 sec

Watch Video Solution

518. Stationary waves are produced in 10 m long stretched string. If

the string vibrates in 5 segments and wave velocity 20 m/s then the

frequency is :-

A. 5 Hz

B. 10 Hz

C. 2 Hz

D. 4 Hz

Watch Video Solution

https://dl.doubtnut.com/l/_rj7qsNXh6PYS
https://dl.doubtnut.com/l/_dvK9ERmqpGAh


Watch Video Solution

519. A stretched string resonates with tuning fork of frequency 512 Hz.

When length of the string is 0.5 m. the length of the string required

to vibrate resonantly with a tuning fork of frequency 256 Hz would be

A. 0.25 m

B. 0.5 m

C. 1 m

D. 2 m

Watch Video Solution

520. If the tension and diameter of a sonometer wire of fundamental

frequency  are doubled and density is halved then its fundamental

frequency will become

n

https://dl.doubtnut.com/l/_dvK9ERmqpGAh
https://dl.doubtnut.com/l/_xdCXhUYKkVox
https://dl.doubtnut.com/l/_Q3r2joljK87p


A. 

B. 

C. n

D. 

Watch Video Solution

n

4

√2n

n

√2

521. A wave frequency  travels along a string towards its �xed

end . When this wave travels back after re�ection , a node is formed at

a distance of from the �xed end . The speed of the wave

(incident and re�ected) is

A. 

B. 

C. 

D. 

100Hz

10cm

20m/s

40m/s

5m/s

10m/s

https://dl.doubtnut.com/l/_Q3r2joljK87p
https://dl.doubtnut.com/l/_MHC2sOTH9sma


Watch Video Solution

522. The length of a sonometer wire is 1m. Where should be the

bridge placed to divide the wire into 2 segments, whose fundamental

frequencies are in the ratio  ?

A. 60 cm and 90 cm

B. 30 cm and 60 cm

C. 30 cm and 90 cm

D. 40 cm and 80 cm

Watch Video Solution

1: 2

https://dl.doubtnut.com/l/_MHC2sOTH9sma
https://dl.doubtnut.com/l/_LaP7wASxVPyT


523. A string is stretched betweeb �xed points separated by . It

observed to have resonant frequencies of  and . There

are no other resonant frequencies between these two. The lowest

resonant frequency for this strings is

A. 105 Hz

B. 155 Hz

C. 205 Hz

D. 10.5 Hz

Watch Video Solution

75.0cm

420Hz 315Hz

524. A closed organ pipe (closed at one end) is excited to support the

third overtone. It is found that air in the pipe has

A. three nodes and three antinodes

https://dl.doubtnut.com/l/_aQC3ZvqTGcCe
https://dl.doubtnut.com/l/_Bj5g61Wf3z7z


B. three nodes and four antinodes

C. four nodes and three antinodes

D. four nodes and four antinodes

Watch Video Solution

525. A cylinderical tube open at both ends, has a fundamental

frequency f in air. The tube is dipped vertically in water so that half of

it is in water. The fundamental frequency of air column is now

A. 

B. 

C. 

D. f

Watch Video Solution

f

2

3
f

4

2f

https://dl.doubtnut.com/l/_Bj5g61Wf3z7z
https://dl.doubtnut.com/l/_o3VetmgwM1hM


Watch Video Solution

526. If we study the vibration of a pipe open at both ends, then the

following statements is not true

A. Open end will be antinode

B. Odd harmonics of the fundamental frequency will be generated

C. All harmonics of the fundamental frequency will be generated

D. Pressure change will be maximum at both ends

Watch Video Solution

527. The fundamental frequency of a closed organ pipe of length

 is equal to the second overtone of an organ pipe open at both

the ends. The length of organ pipe open at both the ends is

A. 100 cm

20cm

https://dl.doubtnut.com/l/_o3VetmgwM1hM
https://dl.doubtnut.com/l/_RicPio3ZYNlh
https://dl.doubtnut.com/l/_RAyQgqgSMQVH


B. 120 cm

C. 140 cm

D. 80 cm

Watch Video Solution

528. The number of possible natural oscillations of air column in a

pipe closed at one end of length 85 cm whose frequencies lie below

1250 Hz are (velocity of sound ).

A. 4

B. 5

C. 7

D. 6

Watch Video Solution

= 340ms− 1

https://dl.doubtnut.com/l/_RAyQgqgSMQVH
https://dl.doubtnut.com/l/_y6IvpeFpX56E


Watch Video Solution

529. Is it necessary for production of beats that the two waves must

have exactly equal amplitudes?

A. di�erent frequencies and same amplitude

B. di�erent frequencies

C. di�erent frequencies, same amplitude and same phase

D. di�erent frequencies and same phase

Watch Video Solution

530. A source frequency f gives t beats when sounded with a

frequency 200Hz. The second harmonic of same source gives 10 beats

when sounded with a source of frequency 420Hz. The value of f is

A. 205 Hz

https://dl.doubtnut.com/l/_y6IvpeFpX56E
https://dl.doubtnut.com/l/_CC9XRXobRabP
https://dl.doubtnut.com/l/_cc3Iiwo5pfGH


B. 195 Hz

C. 200 Hz

D. 210 Hz

Watch Video Solution

531. A sources of sound gives 5 beats per second when sounded with

another sources of frequency  . The second harmonic of

the source, together with a source of frequency  gives 5

beats per second. What is the frequency of the source ?

A. 

B. 

C. 

D. 

100 second – 1

205 second – 1

105 second − 1

205 second − 1

95 second − 1

100 second − 1

https://dl.doubtnut.com/l/_cc3Iiwo5pfGH
https://dl.doubtnut.com/l/_Go3wffgzaCgI


Watch Video Solution

532. Two waves of length 50 cm and 51 cm produced 12 beas per

second. The velocity of sound is :

A. 

B. 

C. 

D. 

Watch Video Solution

340m/s

331m/s

306m/s

360m/s

533. Two sound waves with wavelengths  and  respectively,

each propagates in a gas with velocity  We expect the

following number of beats per second:

5.0m 5.5m

30m/s

https://dl.doubtnut.com/l/_Go3wffgzaCgI
https://dl.doubtnut.com/l/_h7JdFeuLXiAU
https://dl.doubtnut.com/l/_IlAT6sUYrSU3


A. 6

B. 2

C. 0

D. 1

Watch Video Solution

534. Each of the two strings of length  and  are

tensioned separately by  force. Mass per unit length of both the

strings is same and equal to . When both the strings vibrate

simultaneously, the number of beats is

A. 3

B. 6

C. 7

D. 8

51.6cm 49.1cm

20N

1g/m

https://dl.doubtnut.com/l/_IlAT6sUYrSU3
https://dl.doubtnut.com/l/_fYk5mlo1W71g


Watch Video Solution

535. A tuning fork of known frequency  makes  beats per

second with the vibrating string of a piano. The beat frequency

decreases to  beats per second when the tension in the piano string

is slightly increased. The frequency of the piano string before

increasing the tension was

A. 510 Hz

B. 514 Hz

C. 516 Hz

D. 508 Hz

Watch Video Solution

256Hz 5

2

https://dl.doubtnut.com/l/_fYk5mlo1W71g
https://dl.doubtnut.com/l/_BAIIaPNMq7Lt
https://dl.doubtnut.com/l/_yuLZ2wFlW5yy


536. The identical piano wires kept under the same tension T have a

fundamental frequency of 600 Hz. The fractional increase in the

tension of one of the wires which will lead to occurrence of 6 beats//s

when both the wires oscillate together would be

A. 0.04

B. 0.01

C. 0.02

D. 0.03

Watch Video Solution

537. A source of unknown frequency gives 4 beats//s, when sounded

with a source of known frequency 250 Hz. The second harmonic of the

source of unknown frequency gives �ve beats per second, when

sounded with a source of frequency 513 The unknown frequency is

https://dl.doubtnut.com/l/_yuLZ2wFlW5yy
https://dl.doubtnut.com/l/_jEWyKgijNYDP


A. 254 Hz

B. 246 Hz

C. 240 Hz

D. 260 Hz

Watch Video Solution

538. Two vibrating tuning forks produce waves given by

. Number of beats produced

per minute is :

A. 360

B. 180

C. 60

D. 3

y1 = 4 sin 500πt and y2 = 2 sin 506πt

https://dl.doubtnut.com/l/_jEWyKgijNYDP
https://dl.doubtnut.com/l/_Q1uOYqTCK0kJ


Watch Video Solution

539. Two sources of sound placed closed to each other, are emitting

progressive waves given by 

  

and   

An observer located near these two sources of sound will hear

A. 4 beats per second with intensity ratio 25 : 16 between waxing

and waning

B. 8 beats per second with intensity ratio 25 : 16 between waxing

and waning

C. 8 beats per second with intensity ratio 81 : 1 between waxing

and waning

y1 = 4 sin 600πt

y2 = 5 sin 608πt

https://dl.doubtnut.com/l/_Q1uOYqTCK0kJ
https://dl.doubtnut.com/l/_eRyYUonsBgGg


D. 4 beats per second with intensity ratio 81 : 1 between waxing

and waning

Watch Video Solution

540. The driver of a car travelling with speed  towards a hill

sounds a horn of frequency 600 Hz. If the velocity of sound in air is

, the frequency of re�ected sound as heard by driver is

A. 500 Hz

B. 550 Hz

C. 555.5 Hz

D. 720 Hz

Watch Video Solution

30ms− 1

330ms− 1

https://dl.doubtnut.com/l/_eRyYUonsBgGg
https://dl.doubtnut.com/l/_SK8RayrddEBB


541. two trains move towards each other with the same speed. The

speed of sound is 340 m/s. If the height of the tone of the whistle of

one of them heard on the other changes 9/8 times , then the speed of

each train should be

A. 

B. 

C. 

D. 

Watch Video Solution

20m/s

2m/s

200m/s

2000m/s

542. A car is moving towards a high cli�. The car driver sounds a horn

of frequency . The re�ected sound heard by the driver has a

frequency . if v be the velocity of sound, then the velocity of the car,

in the same velocity units, will be

f

2f

https://dl.doubtnut.com/l/_fY8A755wLpuo
https://dl.doubtnut.com/l/_B2nhB3ee0pq9


A. 

B. 

C. 

D. 

Watch Video Solution

v/√2

v/3

v/4

v/2

543. An observer moves towards a stationary source of sound with a

speed th of the speed of sound. The wavelength and frequency

of the source emitted are  and f, respectively. The apparent

frequency and wavelength recorded by the observer are, respectively.

A. 

B. 

C. 

( )
1

5

λ

1.2f, 1.2λ

1.2f, λ

f, 1.2λ

https://dl.doubtnut.com/l/_B2nhB3ee0pq9
https://dl.doubtnut.com/l/_NRhAmQRYNHKU


D. 

Watch Video Solution

0.8f, 0.8λ

544. A vehicle, with a horn of frequency n is moving with a velocity of

30 m/s in a direction perpendicular to the straight line joining the

observer and the vehicle. The observer perceives the sound to have a

frequency . Then (if the sound velocity in air is 300 m/s)

A. 

B. 

C. 

D. 

Watch Video Solution

n + n1

n1 = 0.1n

n1 = 0

n1 = 10n

n1 = − 0.1n

https://dl.doubtnut.com/l/_NRhAmQRYNHKU
https://dl.doubtnut.com/l/_BGibNVk9SPO3
https://dl.doubtnut.com/l/_U3vFhlebsY1L


545. A train moving at a speed of  towards a stationary

object emits a sound of frequency 1000 Hz. Some of the sound

reaching the object gets re�ected back to the train as echo. The

frequency of the echo as detected by the driver of the train is (speed

of sound in air is )

A. 3500 Hz

B. 4000 Hz

C. 5000 Hz

D. 3000 Hz

Watch Video Solution

220ms− 1

330ms− 1

546. A speed ign motorcyclist sees tra�c ham ahead of him. He slows

doen to  He �nds that tra�c has eased and a car moving

ahead of him at  is honking at a frequency of 1392 Hz. If the

36km/h

18km/h

https://dl.doubtnut.com/l/_U3vFhlebsY1L
https://dl.doubtnut.com/l/_dCWG51kuCLtu


speed of sound is , the frequency of the honk as heard by him

will be

A. 1332 Hz

B. 1372 Hz

C. 1412 Hz

D. 1454 Hz

Watch Video Solution

343m/s

547. The amplitude of sound is doubled and the frequency is reduced

to one fourth. The intensity of sound at the same point will be

A. increasing by a factor of 2

B. decreasing by a facto11 of 2

C. decreasing by a factor of 4

https://dl.doubtnut.com/l/_dCWG51kuCLtu
https://dl.doubtnut.com/l/_bqZStZh9NM7E


D. unchanged

Watch Video Solution

548. A point source emits sound equally in all directions in a non-

absorbing medium. Two point  and  are at distance of  and 

respectively from the source. The ratio of the intensities of the wave

at  and  is :

A. 3:2'

B. 2:3'

C. 

D. 

Watch Video Solution

P Q 2m 3m

P Q

9: 4

4: 9

https://dl.doubtnut.com/l/_bqZStZh9NM7E
https://dl.doubtnut.com/l/_4idIaC8vksL9
https://dl.doubtnut.com/l/_7JHWOu1CxlqS


549. The time of reverberation of a room A is one second. What will be

the time (in seconds) of reverberation of room, having all the

dimensions double of those of room A?

A. 1

B. 2

C. 4

D. 

Watch Video Solution

1

2

550. The two nearest harmonics of a tube closed at one end and open

at other end are 220 Hz and 260 Hz. What is the fundamental

frequency of the system?

A. 10 Hz

https://dl.doubtnut.com/l/_7JHWOu1CxlqS
https://dl.doubtnut.com/l/_8FpsZe9mvHR0


B. 20 Hz

C. 30 Hz

D. 40 Hz

Watch Video Solution

551. Two car moving in opposite directions approach each other with

speed of  and  respectively. The driver of the �rst car

blows a horn having a frequency . The frequency heard by the

driver of the second car is [velocity of sound ].

A. 350 Hz

B. 361 Hz

C. 411 Hz

D. 448 Hz

22m/s 16.5m/s

400Hz

340m/s

https://dl.doubtnut.com/l/_8FpsZe9mvHR0
https://dl.doubtnut.com/l/_7vNcZCNx5TDe


Watch Video Solution

552. A uniform rope of legnth  and mass  hangs vertically from a

rigid support. A block of mass  is attached to the free end of the

rope. A transverse pulse of wavelength  is produced at the lower

end of the rope. The wavelength of the pulse when it reaches the top

of the rope is . The ratio  is

A. 

B. 

C. 

D. 

Watch Video Solution

L m1

m2

λ1

λ2
λ2

λ1

√
m1

m2

√
m1 + m2

m2

√
m2

m1

√
m1 + m2

m2

https://dl.doubtnut.com/l/_7vNcZCNx5TDe
https://dl.doubtnut.com/l/_DPGyFhXae4YE


553. An air column, closed at one end and open at the other

resonates with a tuning fork when the smallest legnth of the column

is 50 cm. The next larger length of the column resonating with the

same tuning fork is

A. 66.7 cm

B. 100 cm

C. 150 cm

D. 200 cm

Watch Video Solution

554. A siren emitting a sound of frequency 800 Hz moves away from

an observer towards a cli� at a speed of . Then the frequency

of sound that the observer hears in the echo re�ected from the cli� is

(Take velocity of sound in air )

15ms− 1

= 330ms− 1

https://dl.doubtnut.com/l/_orKp6PumTqaF
https://dl.doubtnut.com/l/_tYTZ4PhOUzox


A. 765 Hz

B. 800 Hz

C. 838 Hz

D. 885 Hz

Watch Video Solution

555. A tuning fork is used to produce resonance in glass tuve. The

length of the air column in the tube can be adjusted by a variable

piston. At room temperature of  two succesive resonance are

produced at 20 cm and 73 cm column length. If the frequency of the

tuning fork is 320 Hz. the velocity of sound is air at  is

A. 

B. 

C. 

27∘C

27∘C

330m/s

300m/s

350m/s

https://dl.doubtnut.com/l/_tYTZ4PhOUzox
https://dl.doubtnut.com/l/_gvj7RuvUmbwh


D. 

Watch Video Solution

339m/s

556. The second overtone of an open organ pipe has the same

frequency as the �rst overtone of a closed pipe  metre long. The

length of the open pipe will be

A. 

B. 4L

C. L

D. 2L

Watch Video Solution

L

L

2

https://dl.doubtnut.com/l/_gvj7RuvUmbwh
https://dl.doubtnut.com/l/_7CrC8Mr212GR


557. Three sound waves of equal amplitudes have frequencies (n-1) ,n

(n+1) .They superimpose to give beats.The number of beats produced

per second will be

A. 3

B. 2

C. 1

D. 4

Watch Video Solution

558. The fundamental frequency in an open organ pipe is equal to the

third harmonic of a closed organ pipe. If the length of the closed

organ pipe is 20 cm, the length of the open organ pipe is

A. 13.2 cm

https://dl.doubtnut.com/l/_rW0yaz0Snbum
https://dl.doubtnut.com/l/_dTwgdm1xrXz6


B. 16 cm

C. 12.5 cm

D. 8 cm

Watch Video Solution

https://dl.doubtnut.com/l/_dTwgdm1xrXz6

