
PHYSICS

BOOKS - MBD

WAVES

Example

1. A wave transmits energy. Can it transmit momentum?

Watch Video Solution

2. What is the relation between path di�erence and phase di�erence?

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_njBayDDXs2Do
https://dl.doubtnut.com/l/_Nd5Q6AAKTxZS


3. Which property of the medium enables the transverse waves to pass

through it?

Watch Video Solution

4. What is the relation between frequency, wavelength and wave velocity ?

Watch Video Solution

5. What are pressure waves?

Watch Video Solution

6. Is it possible to have longitudinal waves on: a string and on a

transverse wave in a steel rod?

Watch Video Solution

https://dl.doubtnut.com/l/_9H24g8spkEZ0
https://dl.doubtnut.com/l/_TvJMBaxU7t4Z
https://dl.doubtnut.com/l/_BOmTiR6mUbly
https://dl.doubtnut.com/l/_VL0xPhXTxbSg
https://dl.doubtnut.com/l/_uq9vWTDde4ns


7. Which waves do not require medium for propagation?

Watch Video Solution

8. Can mechanical waves travel through vacuum?

Watch Video Solution

9. A wave transmits momentum. Can it transfer angular momentum?

Watch Video Solution

10. What are the two main properties a material must posses for the

propagation of waves through it.

Watch Video Solution

https://dl.doubtnut.com/l/_uq9vWTDde4ns
https://dl.doubtnut.com/l/_DdbUag4QHkuZ
https://dl.doubtnut.com/l/_D4HSTvyZp91Y
https://dl.doubtnut.com/l/_KmaZ4gLuxEhN


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

Watch Video Solution

12. When a stone is thrown on the surface of water, a wave travel out.

From where does the energy came?

Watch Video Solution

13. Sound can be heard over a long distance on a rainy day. Why?

Watch Video Solution

14. What is the common property with all types of mechanical waves?

Watch Video Solution

https://dl.doubtnut.com/l/_WMy8Xa2cacPe
https://dl.doubtnut.com/l/_DyAHa2kMjhzy
https://dl.doubtnut.com/l/_jMMOsoip5JFC
https://dl.doubtnut.com/l/_fnXWugFE1Pur


15. Sound wave from a point source are propagating in all directions.

What will be ratio of amplitudes at distances of 9 m and 25 m from the

source?

Watch Video Solution

16. The ratio of amplitude of two waves is 2:3. What is the ratio of

intensities of these waves?

Watch Video Solution

17. In which medium - solid , liquid or gas, do the sound waves travel

fastest?

Watch Video Solution

18. Represent a harmonic wave in terms of wevelength and time period.

https://dl.doubtnut.com/l/_Z6KJKM4nOXGA
https://dl.doubtnut.com/l/_dDLrukTTiunI
https://dl.doubtnut.com/l/_gU1wMWJQmy2A
https://dl.doubtnut.com/l/_wdvIt5HKT46W


Watch Video Solution

19. What is the distance between the two points which have a phase

di�erence of ?

Watch Video Solution

2π

20. A �ute has several holes in it. Why?

Watch Video Solution

21. What is the distance between a node and an adjoining antinode in a

stationary wave?

Watch Video Solution

https://dl.doubtnut.com/l/_wdvIt5HKT46W
https://dl.doubtnut.com/l/_5IewsWqrfESM
https://dl.doubtnut.com/l/_n9BV6s87Z7JV
https://dl.doubtnut.com/l/_JCVQ178uhSNe


22. Is it possible to have interference between the waves produced by two

violins? Why?

Watch Video Solution

23. Will sound be louder at node or antinode in a stationary wave?

Watch Video Solution

24. When are the tones called harmonics?

Watch Video Solution

25. Sound is produced by vibratory motion, explain why then a vibrating

pendulum does not produce sound?

Watch Video Solution

https://dl.doubtnut.com/l/_1zlFJlMW3nYK
https://dl.doubtnut.com/l/_3tg1YSJkrIm2
https://dl.doubtnut.com/l/_8glgKqMyXkbp
https://dl.doubtnut.com/l/_Rid6iBGB2wp3
https://dl.doubtnut.com/l/_cwuigSjhhlJm


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

Watch Video Solution

27. Why stationary wave is so called?

Watch Video Solution

28. What are electromagnetic waves?

Watch Video Solution

29. What is the physical change occurs when the source of sound is

stationary but the observer moves?

Watch Video Solution

https://dl.doubtnut.com/l/_cwuigSjhhlJm
https://dl.doubtnut.com/l/_ZjJscwSh4PRI
https://dl.doubtnut.com/l/_vjr3Alnr0Baj
https://dl.doubtnut.com/l/_tKhcgj5bCGvb


30. What physical change occurs when source of sound moves and

observer is stationary?

Watch Video Solution

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

slow?

Watch Video Solution

32. Can you notice Doppler e�ect, if both the observer(or listener) and

the source of sound are moving with same velocity in the same direction.

Watch Video Solution

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

frequency. Will the person at the centre observe Doppler e�ect.

https://dl.doubtnut.com/l/_YDmH83pKNRmW
https://dl.doubtnut.com/l/_Ma1ynqiH4oDR
https://dl.doubtnut.com/l/_rnWiu6SwR0gP
https://dl.doubtnut.com/l/_QzhDRgt7dN6r


Watch Video Solution

34. What is the limitation of Doppler's e�ect?

Watch Video Solution

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

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

string, how long does the disturbance take to reach the other end?

Watch Video Solution

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

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

splash heard at the top given that the speed of sound in air is 340 m 

? (g = 9.8 m s^-2)

Watch Video Solution

s − 1

https://dl.doubtnut.com/l/_QzhDRgt7dN6r
https://dl.doubtnut.com/l/_VfC4f3KsRHRZ
https://dl.doubtnut.com/l/_QyskISsYqrIA
https://dl.doubtnut.com/l/_88SG2lGpOwQF


37. 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 thatspeed of a transverse wave on the wire

equalsthe speed of sound in dry air at =  .

Watch Video Solution

20∘ C 343ms − 1

38. Use the formula v = to explain why the speed of sound in air: is

independent of pressure.

Watch Video Solution

√
γP

P

39. Use the formula v = to explain why the speed of sound in air:

increases with temperature.

Watch Video Solution

√
γP

P

https://dl.doubtnut.com/l/_RdMzR7sQdfWA
https://dl.doubtnut.com/l/_QlC1YvkBwHeU
https://dl.doubtnut.com/l/_XtjejrC0PzBW


40. Use the formula v = to explain why the speed of sound in air:

increases with humidity.

Watch Video Solution

√
γP

P

41. You have learnt that a travelling wave in one dimension isrepresented

by a function y = f (x, t) where x and t must appear in the combination x-vt

or x + vt, i.e. y = f . Is the converse true? Examine if the following

functions for y can possibly represent a travelling wave : 

Watch Video Solution

(x ± vt)

1/(x + vt)

42. You have learnt that a travelling wave in one dimension isrepresented

by a function y = f (x, t) where x and t must appear in the combination x-vt

or x + vt, i.e. y = f . Is the converse true? Examine if the following

functions for y can possibly represent a travelling wave : 

Watch Video Solution

(x ± vt)

1/(x + vt)

https://dl.doubtnut.com/l/_JAxBFddjfnAf
https://dl.doubtnut.com/l/_wCkiNfy097TM
https://dl.doubtnut.com/l/_nvMHDq927Tue


43. You have learnt that a travelling wave in one dimension isrepresented

by a function y = f (x, t) where x and t must appear in the combination x-vt

or x + vt, i.e. y = f . Is the converse true? Examine if the following

functions for y can possibly represent a travelling wave : 

Watch Video Solution

(x ± vt)

1/(x + vt)

44. A bat emits ultrasonic sound of frequency 1000 kHz in air. If the sound

meets a water surface, what isthe wavelength of the re�ected sound the

re�ected sound.

Watch Video Solution

45. A bat emits ultrasonic sound of frequency 1000 kHz in air. If the sound

meets a water surface, what is the wavelength of the transmitted sound?

Speed of sound in air is 340 and in water 1486 .

Watch Video Solution

ms − 1 ms − 1

https://dl.doubtnut.com/l/_nvMHDq927Tue
https://dl.doubtnut.com/l/_Rmk6ilX0DTm9
https://dl.doubtnut.com/l/_Dh9avexik41E
https://dl.doubtnut.com/l/_DHnNz0VUGxrm


46. A hospital uses an ultrasonic scanner to locate tumours in a tissue.

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

sound is  ? The operating frequency of the scanner is 4.2 MHz.

Watch Video Solution

1.7kms − 1

47. A transverse harmonic wave on a string is described by y(x. t) = 3.0 sin

(36 t + 0.018 x +  where x and y are in cm and tin s. The positive

direction of x is from left to right. Is this a travelling wave or a stationary

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

propagation ?

Watch Video Solution

(π /4))

48. A transverse harmonic wave on a string is described by y(x. t) = 3.0 sin

(36 t + 0.018 x +  where x and y are in cm and tin s. The positive

direction of x is from left to right. What are its amplitude and frequency ?

(π /4))

https://dl.doubtnut.com/l/_DHnNz0VUGxrm
https://dl.doubtnut.com/l/_R2bTVeKxL19R
https://dl.doubtnut.com/l/_5nXMC2icfgRl
https://dl.doubtnut.com/l/_s6WVm8lRheGh


Watch Video Solution

49. A transverse harmonic wave on a string is described by y(x. t) = 3.0 sin

(36 t + 0.018 x +  where x and y are in cm and tin s. The positive

direction of x is from left to right. What is the initial phase at the origin ?

Watch Video Solution

(π /4))

50. A transverse harmonic wave on a string is described by y(x. t) = 3.0 sin

(36 t + 0.018 x +  where x and y are in cm and tin s. The positive

direction of x is from left to right. What is the least distance between two

successive crests in the wave ?

Watch Video Solution

(π /4))

51. For the wave described in the above question, plot the displacement

(y) versus time (t) graphs for x=0.2 and 4 cm. What are the shapes of

https://dl.doubtnut.com/l/_s6WVm8lRheGh
https://dl.doubtnut.com/l/_gIJPOqPdXe67
https://dl.doubtnut.com/l/_3G5htLghXLYa
https://dl.doubtnut.com/l/_M0RxzM5ZoIoV


these graph? In which aspects does the oscillatory motion in a travelling

wave di�er from one point to another: amplitude,frequency or phase?

Watch Video Solution

52. For the travelling harmonic wave y(x, t) =

 where xand y are in cm and tin s.

Calculate the phase di�erence between oscillatory motion of two points

separated by a distance of 4m.

Watch Video Solution

2.0 cos 2π(10t − 0.0080x + 0.35)

53. For the travelling harmonic wave y(x, t) =

 where xand y are in cm and tin s.

Calculate the phase di�erence between oscillatory motion of two points

separated by a distance of 0.5 m.

Watch Video Solution

2.0 cos 2π(10t − 0.0080x + 0.35)

https://dl.doubtnut.com/l/_M0RxzM5ZoIoV
https://dl.doubtnut.com/l/_e6ut23nW7pLn
https://dl.doubtnut.com/l/_arlqTbPxxDje
https://dl.doubtnut.com/l/_DrOW1PBiHP90


54. For the travelling harmonic wave y(x, t) =

 where xand y are in cm and tin s.

Calculate the phase di�erence between oscillatory motion of two points

separated by a distance of 4m.

Watch Video Solution

2.0 cos 2π(10t − 0.0080x + 0.35)

55. For the travelling harmonic wave y(x, t) =

 where xand y are in cm and tin s.

Calculate the phase di�erence between oscillatory motion of two points

separated by a distance of .

Watch Video Solution

2.0 cos 2π(10t − 0.0080x + 0.35)

(3γ) /4

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

given by y(x,t) = 0.06 sin ((2pi)/(3)s) cos (120 pit) Where x and y are in m

and t in s. The length of the string 1.5 m and its mass is 3.0 xx 10^(-2) kg.

Does the function represent a travelling wave or a stationary wave ?

https://dl.doubtnut.com/l/_DrOW1PBiHP90
https://dl.doubtnut.com/l/_ww4RvikyXYi0
https://dl.doubtnut.com/l/_EdtsLU4lraWg


Watch Video Solution

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

given by y(x,t) = 0.06 sin ((2pi)/(3)s) cos (120 pit) Where x and y are in m

and t in s. The length of the string 1.5 m and its mass is 3.0 xx 10^(-2) kg.

Interpret the wave as a superposition of two waves travelling in opposite

directions. What is the wavelength, frequency, and speed of each wave ?

Watch Video Solution

58. The transverse displacement of a string (clamped at its both ends) is

given by y(x,t)=0.06 sin 120pit

3.0 xx10^-2 kg`. Determine the tension in the string

Watch Video Solution

((2 )x)cos(
π

3

)wherex and yare ∈ m and t ∈ s. T he ≤ n > hofthestr ∈ gis1.5m and

https://dl.doubtnut.com/l/_EdtsLU4lraWg
https://dl.doubtnut.com/l/_cDetDsNfhHVC
https://dl.doubtnut.com/l/_C4AFTq8D0CcT


59. For the wave described in the above question, plot the displacement

(y) versus time (t) graphs for x=0.2 and 4 cm. What are the shapes of

these graph? In which aspects does the oscillatory motion in a travelling

wave di�er from one point to another: amplitude,frequency or phase?

Watch Video Solution

60. What is the amplitude of a point 0.375 m away from one end?

Watch Video Solution

61. Given below are some functions of xand t to represent the

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

of these represent (i) a travelling wave, (ii) a stationary wave or (iii) none

at all: y = 2cos (3x)sin(10t)

Watch Video Solution

https://dl.doubtnut.com/l/_Lgmya2o4aX3Z
https://dl.doubtnut.com/l/_DNoAqRKO31AG
https://dl.doubtnut.com/l/_ICXVeOdDdsCZ
https://dl.doubtnut.com/l/_0hPOYY6Ft54R


62. Given below are some functions of xand t to represent the

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

of these represent (i) a travelling wave, (ii) a stationary wave or (iii) none

at all: y = .

Watch Video Solution

2√x − vt

63. Given below are some functions of xand t to represent the

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

of these represent (i) a travelling wave, (ii) a stationary wave or (iii) none

at all: y = 3 sin (5x-0.5t)+4cos(5x-0.5t)

Watch Video Solution

64. Given below are some functions of xand t to represent the

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

of these represent (i) a travelling wave, (ii) a stationary wave or (iii) none

at all: y = cos x sin t+cos 2x sin 2t.

https://dl.doubtnut.com/l/_0hPOYY6Ft54R
https://dl.doubtnut.com/l/_J4PMncz5A9p4
https://dl.doubtnut.com/l/_2vSZNcqEgwW3


Watch Video Solution

65. A wire stretched between two rigid supports vibrates in

itsfundamental mode with a frequency of 45 Hz. The mass of the wire is

 kg and itslinear mass density is . What is

the speed of a transverse wave on the string

Watch Video Solution

3.5 × 10− 2 4.0 × 10− 2kgm − 1

66. A wire stretched between two rigid supports vibrates in

itsfundamental mode with a frequency of 45 Hz. The mass of the wire is

 kg and itslinear mass density is . What is

the tension in the string?

Watch Video Solution

3.5 × 10− 2 4.0 × 10− 2kgm − 1

67. 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

https://dl.doubtnut.com/l/_2vSZNcqEgwW3
https://dl.doubtnut.com/l/_kM82oG3e39E3
https://dl.doubtnut.com/l/_PVYMRnIHJomD
https://dl.doubtnut.com/l/_LBKDNPUHYFjG


of frequency 340 Hz) when the tube length is 25.5 cm or 79.3 cm. Estimate

the speed of sound in air at the temperature of the experiment. The edge

e�ects may be neglected.

Watch Video Solution

68. A steel rod 100 cm long is clamped at its middle. The fundamental

frequency of longitudinal vibrations of the rod are given to be 2.53 kHz.

What is the speed of sound in steel?

Watch Video Solution

69. A pipe 20 cm long is closed at one end. Which harmonic mode of the

pipe is resonantly excited by a 430 Hz source ? Will the same source be in

resonance with the pipe if both ends are open? (speed of sound in air is

)

Watch Video Solution

1340ms − 1

https://dl.doubtnut.com/l/_LBKDNPUHYFjG
https://dl.doubtnut.com/l/_bEtZQgfBWj3r
https://dl.doubtnut.com/l/_1zxbrzTRgo3O
https://dl.doubtnut.com/l/_3CuKYQGxoLWQ


70. Two sitarstrings 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 isfound to reduce to 3 Hz. If the

original frequency of A is 324 Hz, what is the frequency of B?

Watch Video Solution

71. Explain why (or how): In a sound wave, a displacement node is a

pressure antinode and vice versa,

Watch Video Solution

72. Explain why (or how): Bats can ascertain distances, directions, nature,

and sizes of the obstacles without any “eyes”,

Watch Video Solution

https://dl.doubtnut.com/l/_3CuKYQGxoLWQ
https://dl.doubtnut.com/l/_pJc8LBO6Bmqa
https://dl.doubtnut.com/l/_AzlGBJNoRPrP


73. Explain why (or how): A violin note and sitar note may have the same

frequency, yet we can distinguish between the two notes,

Watch Video Solution

74. Explain why (or how): Solids can support both longitudinal and

transverse waves, but only longitudinal waves can propagate in gases.

Watch Video Solution

75. Explain why ( or how )

the shape of a pulse gets distored during propagation in a dispersive

medium.

Watch Video Solution

https://dl.doubtnut.com/l/_CEkplKsZGd8l
https://dl.doubtnut.com/l/_2uC70kom2858
https://dl.doubtnut.com/l/_1fWv5yGAcGkP


76. .A train,standing at the outersignal of a railway station blows a whistle

of frequency 400 Hz in still air. What is the frequency and speed of sound

in each case ? (a) approaches the platform with a speed of 10ms^(-1) , (b)

receeds from the platform with a speed of 10ms^(-1)? (ii) The speed of

sound in still air can be taken as 340ms^(-1)

Watch Video Solution

77. .A train,standing at the outersignal of a railway station blows a whistle

of frequency 400 Hz in still air. What is the frequency and speed of sound

in each case ? (a) approaches the platform with a speed of 10ms^(-1) , (b)

receeds from the platform with a speed of 10ms^(-1)? (ii) The speed of

sound in still air can be taken as 340ms^(-1)

Watch Video Solution

78. .A train,standing at the outersignal of a railway station blows a whistle

of frequency 400 Hz in still air. What is the frequency and speed of sound

https://dl.doubtnut.com/l/_XK5PiKgfSRs6
https://dl.doubtnut.com/l/_vFEix0XXvvJ5
https://dl.doubtnut.com/l/_OOObaZ7cPfLg


in each case ? (a) approaches the platform with a speed of 10ms^(-1) , (b)

receeds from the platform with a speed of 10ms^(-1)? (ii) The speed of

sound in still air can be taken as 340ms^(-1)

Watch Video Solution

79. A train, standing in a station-yard, blows a whistle of frequency 400 Hz

in still air. The wind starts blowing in the direction from the yard to the

station with 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 runstowards the yard at a speed of ? The speed of

sound in still air can be taken as .

Watch Video Solution

10ms − 1

10ms − 1

340ms − 1

80. A travelling harmonic wave on a string is described by ,

  y = 7.5 sin(0.0050x + 12t + π /4)

https://dl.doubtnut.com/l/_OOObaZ7cPfLg
https://dl.doubtnut.com/l/_4p9kuFqK1cOO
https://dl.doubtnut.com/l/_mOPkRM0QXivp


What are the displacement and velocity of oscillation of a point at x=1 cm

and t=1 s ? Is this velocity equal to the velocity of wave propagation?

Watch Video Solution

81. A travelling harmonic wave on a string is described by ,

  

Locate the points of the string which have the same transverse

displacements and velocity as the x=1 cm points at t=2s,5s,11s.

Watch Video Solution

y = 7.5 sin(0.0050x + 12t + π /4)

82. A narrow sound pulse (for example,a short pipe by a whistle) is sent

across a medium

Does the pulse have a de�nite (i) frequency,(ii)wavelength,(iii)speed of

propagation?

Watch Video Solution

https://dl.doubtnut.com/l/_mOPkRM0QXivp
https://dl.doubtnut.com/l/_g9SDJsq2gtLp
https://dl.doubtnut.com/l/_nQ3aXDCWoevC
https://dl.doubtnut.com/l/_MidFMcNPJA6E


83. A narrow sound pulse (for example,a short pipe by a whistle) is sent

across a medium

If the pulse rate is 1 after every 20 s, (i.e. The whistle is blown for a split

second after every 20 s),is the frequency of the note produced by the

whistle equal to ?

Watch Video Solution

= 0.05Hz
1

20

84. One end of a long string of linear mass density  kg  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 t= 0, the left end (fork

end) of the string x = 0 has zero transverse displacement (y = 0) and is

moving along positive y-direction. The amplitude of the wave is 5.0 cm.

Write down the transverse displacement y asfunction of x and tthat

describes the wave on the string

Watch Video Solution

8.0 × 10− 3 m − 1

https://dl.doubtnut.com/l/_MidFMcNPJA6E
https://dl.doubtnut.com/l/_QMiPZ8dk9F5J


85. A SONAR system �xed in a submarine operates at a frequency 40.0

kHz. An enemy submarine moves towards the SONAR with a speed of

.What is the frequency of sound re�ected by the submarine?

Take the speed of sound in water to be .

Watch Video Solution

360kmh − 1

1450ms − 1

86. 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  and that of P

wave is A seismograph records Pand Swavesfrom an

earthquake. The �rst Pwave arrives 4 min before the �rst S wave.

Assuming the waves travel in straight line, at what distance does the

earthquake occur ?

Watch Video Solution

4.0kms − 1

8.0kms − 1

https://dl.doubtnut.com/l/_QMiPZ8dk9F5J
https://dl.doubtnut.com/l/_zSJGh20IE4nq
https://dl.doubtnut.com/l/_hY7BfOKHCusM


87. A bat is �itting about in a cave, navigating via ultrasonic beeps.

Assume that the sound emission frequency of the bat is 40 khz. During

one fast swoop directly toward a �at wall surface, the bat is moving at

0.03 timesthe speed of sound in air. What frequency does the bat hear

re�ected o� the wall ?

Watch Video Solution

88. What waves produced by a motor boat sailing in water are:

A. neither longitudinal nor transverse

B. both longitudinal and transverse

C. only longitudinal

D. only transverse.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_PEu8IubKcROc
https://dl.doubtnut.com/l/_lFN2J5UCM17n


89. Sound waves of wavelength  travelling in a medium with a speed of v

m/s enter into another medium where its speed is 2v m/s.Wavelength of

sound waves in the second medium is:

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

λ

λ

λ

2

2λ

4λ

90. Speed of sound wave in air

A. is independent of temperature

B. increases with pressure

C. increases with increase in humidity

https://dl.doubtnut.com/l/_Q67pMMdbCThv
https://dl.doubtnut.com/l/_baM2ucBhTjsY


D. decreases with increase in humidity.

Answer:

Watch Video Solution

91. Change in temperature of the medium changes

A. frequency of sound waves

B. amplitude of sound waves

C. wavelength of sound waves

D. loudness of sound waves.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_baM2ucBhTjsY
https://dl.doubtnut.com/l/_VUcJHDHcGQSt


92. With propagation of longitudinal waves through a medium,the

quantity transmitted is:

A. matter

B. energy

C. energy and matter

D. energy,matter and momentum.

Answer:

Watch Video Solution

93. Which of the following statements are true for wave motion?

A. Mechinical transverse waves can propogate through all mediums.

B. Longitudinal waves can propagate through solids only

C. Mechanical transverse waves can propagate through solids only

D. Longitudinal waves can propagate through vacuum.

https://dl.doubtnut.com/l/_G2QOikmmUdAc
https://dl.doubtnut.com/l/_hl5Fo6N65bJA


Answer:

Watch Video Solution

94. A sound wave is passing through air column in the form of

compression and rarefaction.In consecutive compresssions and

rarefaction.In consecutive compressions and rarefactions.

A. density remains constant

B. Boyle's law is obeyed

C. bulk modulus of air oscillates

D. there is no transfer of heat.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_hl5Fo6N65bJA
https://dl.doubtnut.com/l/_Uk2oHa7BLP3r


95. Equation of a plane progressive wave is given by

.On re�ection from a denser medium its

amplitude becomes 2/3 of the ampliude of the incident wave. The

equation of the re�ected wave is:

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

y = 0.6 sin 2π(t − )
x

2

y = 0.6 sin 2π(t + )
x

2

y = − 0.4 sin 2π(t + )
x

2

y = 0.4 sin 2π(t + )
x

2

y = − 0.4 sin 2π(t − )
x

2

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

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

string, how long does the disturbance take to reach the other end?

https://dl.doubtnut.com/l/_F8E1D2gAeQW6
https://dl.doubtnut.com/l/_wMn5SFZ9Xle5


A. one second

B. 0.5 second

C. 2 second

D. data given is insu�cient.

Answer:

Watch Video Solution

97. A train whistling at constant frequency is moving towards a station at

a constant speed V. The train goes past a stationary observer on the

station. The frequency n' of the sound as heard by the observer is plotted

https://dl.doubtnut.com/l/_wMn5SFZ9Xle5
https://dl.doubtnut.com/l/_xRt31acEx4bT


as a function of time t (shown in the �gure). Identical the expected curve. 

Watch Video Solution

98. A transverse harmonic wave on a string is described by y(x. t) = 3.0 sin

(36 t + 0.018 x +  where x and y are in cm and tin s. The positive

direction of x is from left to right. Is this a travelling wave or a stationary

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

propagation ?

A. The wave is travelling from right to left

(π /4))

https://dl.doubtnut.com/l/_xRt31acEx4bT
https://dl.doubtnut.com/l/_w62a1rPexdNC


B. The speed of the wave is 20m/s

C. Frequency of the wave is 5.7 Hz.

D. The least distance between two successive crests in the wave is 2.5

cm.

Answer:

Watch Video Solution

99. The transverse displacement of a string (clamped at its both ends) is

given by y(x,t)=0.06 sin 120pit

3.0 xx10^-2 kg`. Determine the tension in the string

A. It represents a progressive wave of frequency 60 Hz.

B. It represents a stationary wave of frequency 60 Hz.

C. It is the result of superposition of two waves of wavelength

3m,frequency 60Hz each travelling with a speed of 180 m/s in

((2 )x)cos(
π

3

)wherex and yare ∈ m and t ∈ s. T he ≤ n > hofthestr ∈ gis1.5m and

https://dl.doubtnut.com/l/_w62a1rPexdNC
https://dl.doubtnut.com/l/_j3qZE8dsbQu0


opposite direction.

D. Amplitude of this wave is constant.

Answer:

Watch Video Solution

100. Speed of sound waves in a �uid depends upon

A. directly on density of the medium

B. square of bulk modulus of the medium

C. inversely on the square root of density

D. directly on the square root of bulk modolus of the medium.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_j3qZE8dsbQu0
https://dl.doubtnut.com/l/_X152f5ERpWdr


101. During propagation of a plane progressive mechanical wave

A. all the particles are vibrating in the same phase

B. amplitude of the particles is equal

C. particles of the medium excutes S.H.M.

D. wave velocity depends upon the nature of the medium.

Answer:

Watch Video Solution

102. The transverse displacement of a string (clamped at its both ends) is

given by . 

All the points on the string between two consecutive nodes vibrate with

A. same frequency

B. same phase

C. same energy

y(x, t) = 0.06 sin(2πx /3)cos(120πt)

https://dl.doubtnut.com/l/_hWWvuKmM301G
https://dl.doubtnut.com/l/_HKl9bomaGDSD


D. di�erent amplitude.

Answer:

Watch Video Solution

103. A train, standing in a station-yard, blows a whistle of frequency 400

Hz in still air. The wind starts blowing in the direction from the yard to

the station with 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 runstowards the yard at a speed of ? The speed

of sound in still air can be taken as .

A. the frequency of sound as heard by an observer standing on the

platform is 400 Hz

B. the speed of sound for the observer standing on the platform is

350m/s

10ms − 1

10ms − 1

340ms − 1

https://dl.doubtnut.com/l/_HKl9bomaGDSD
https://dl.doubtnut.com/l/_v8NRQ6tE6hDD


C. the frequency of sound as heard by the observer standing on the

platform will increase

D. the frequency of sound as heard by the observer standing on the

platform will decrease.

Answer:

Watch Video Solution

104. Which of the following statements are true for a stationary wave?

A. Every particle has a �xed amplitude which is di�erent from the

amplitude of its nearest particle.

B. All the particles cross their mean position at the same time

C. All the particles are oscillating with same amplitude

D. There is no net transfer of energy across any plane.

Answer:

https://dl.doubtnut.com/l/_v8NRQ6tE6hDD
https://dl.doubtnut.com/l/_R2MzE60zWOUl


Watch Video Solution

105. A sonometer wire is vibrating in resonance with a tuning

fork.Keeping the tension applied same,the length of the wire is

doubled.Under what conditions would the tuning fork still be in

resonance with the wire?

Watch Video Solution

106. An organ pipe of length L open at both ends is found to vibrate in its

�rst harmonic when sounded with a tuning fork of 480 Hz. What should

be the length of a pipe closed at one end,so that it also vibrates in its

�rst harmonic with the same tuning fork?

Watch Video Solution

107. A tuning fork A,marked 512 Hz, produces 5 beats per second,when

sounded with another unmarked tuning fork B.If B is loaded with wax the

https://dl.doubtnut.com/l/_R2MzE60zWOUl
https://dl.doubtnut.com/l/_1FkOLReVIdTP
https://dl.doubtnut.com/l/_Z6pnsa0iFJnC
https://dl.doubtnut.com/l/_rtVhPeay6cwQ


number of beats is again 5 per second.What is the frequency of the

tuning fork B when not loaded?

Watch Video Solution

108. The displacement of an elastic wave is given by the function

 where y is in cm and t is in second. Calculate the

resultant amplitude.

Watch Video Solution

y = 3 sin ωt + 4 cos ωt

109. A sitar wire is replaced by another wire of same length and material

but of three times the earlier radius.If the tension in the wire remains the

same,by what factor will the frequency change?

Watch Video Solution

https://dl.doubtnut.com/l/_rtVhPeay6cwQ
https://dl.doubtnut.com/l/_aod5cNTuchsq
https://dl.doubtnut.com/l/_tqomNB4ysZAx


110. At what temperature (in ) will the speed of sound in air be 3

times its value at ?

Watch Video Solution

( ^ ∘ C)

0∘ C

111. When two wavs of almost equal frequencies  and  reach at a

point simultaneously, what is the time interval between successive

maxima?

Watch Video Solution

n1 n2

112. A steel wire has a length of 12 m and a mass of 2.10 kg. What will be

the speed of a transverse wave on this wire when a tension of

is applied?

Watch Video Solution

2.06 × 104N

https://dl.doubtnut.com/l/_k9TBNAmKmnHi
https://dl.doubtnut.com/l/_iahHAIlTr6QH
https://dl.doubtnut.com/l/_vV2xZ74oPoP9


113. A pipe 20 cm long is closed at one end. Which harmonic mode of the

pipe is resonantly excited by a 430 Hz source ? Will the same source be in

resonance with the pipe if both ends are open? (speed of sound in air is

)

Watch Video Solution

1340ms − 1

114. A train standing at the outer signal of a railway station blows a

whistle of frequency 400 Hz in still air .The train begins to move with a

speed of  towards the platform. What is the frequency of the

sound for an observer standing on the platform?(sound velocity in air =

)

Watch Video Solution

10ms − 1

(330ms − 1)

115. The wave pattern on a stretched string is shown in the �gure.

Interpret what kind of wave this is and �nd its wavelength? 

https://dl.doubtnut.com/l/_X1io9MkRBU9x
https://dl.doubtnut.com/l/_Zr9HJPn07gpw
https://dl.doubtnut.com/l/_p8oWJtficURD


Watch Video Solution

116. The pattern of standing waves formed on a stretched string at two

instants of time are shown in the �gure.The velocity of two waves

superimposing to form stationary waves in  and their

frequencies are 256 Hz.

360ms − 1

https://dl.doubtnut.com/l/_p8oWJtficURD
https://dl.doubtnut.com/l/_mtkC66WkEtw9


Calculate the time at which the second curve is plotted. 

Watch Video Solution

117. The pattern of standing waves formed on a stretched string at two

instants of time are shown in the �gure.The velocity of two waves

superimposing to form stationary waves in  and their

frequencies are 256 Hz.

360ms − 1

https://dl.doubtnut.com/l/_mtkC66WkEtw9
https://dl.doubtnut.com/l/_5Cr6hzdqf0iZ


Mark nodes and antinodes on the curve. 

Watch Video Solution

118. Show that when a string �xed at two ends vibrates in 1 loops,2 loops,3

loops and 4 loops, the frequencies are in the ratio 1:2:3:4.

Watch Video Solution

119. The earth has a radius of 6400 km . The inner core of 1000km radius is

solid. Outside it, there is a region from 1000 km to a radius of 3500 km

which is in molten state. Then again from 3500 km to 6400 km the earth

https://dl.doubtnut.com/l/_5Cr6hzdqf0iZ
https://dl.doubtnut.com/l/_alp8lhl8yoK6
https://dl.doubtnut.com/l/_PvJAHOXo54zX


is solid.Only longitudinal (P) waves can travel inside a liquid. Assume that

the P wave has a speed of  in solid parts and of  in liquid

parts of the earth. An earthquake occur at some place closer to the

surface of the earth.CAlculate the time after which it will be recorded in a

seismometer at a diametrically opposite point on the earth if wave travels

along diameter?

Watch Video Solution

8kms − 1 5kms − 1

120. If c is r.m.s. speed of molecules in a gas and v is the speed of sound

wave in the gas , show that c/v is constant and independent of

temperature for all diatomic gases.

Watch Video Solution

121. Given below are some functions of x and t to represent the

displacement of an elastic wave.

y= 5 cos (4x) sin (20t) 

State which of these represent 

https://dl.doubtnut.com/l/_PvJAHOXo54zX
https://dl.doubtnut.com/l/_iKML3QyN7iP0
https://dl.doubtnut.com/l/_EH54bNhhWqnN


(a) a travelling wave along (−x) direction 

(b) a stationary wave (c) beats 

(c) a travelling wave along (+x) direction. 

Give reasons for the answers.

Watch Video Solution

122. Given below are some functions of x and t to represent the

displacement of an elastic wave.

y=4 cos (5x-t/2)+3 cos (5x-t/2). 

State which of these represent 

(a) a travelling wave along (−x) direction 

(b) a stationary wave (c) beats 

(c) a travelling wave along (+x) direction. 

Give reasons for the answers.

Watch Video Solution

https://dl.doubtnut.com/l/_EH54bNhhWqnN
https://dl.doubtnut.com/l/_EeL1CENaacpA


123. Given below are some functions of x and t to represent the

displacement of an elastic wave.

Watch Video Solution

y = 10 cos[(252 − 250)πt]cos[(252 + 250)πt]

124. Given below are some functions of x and t to represent the

displacement of an elastic wave.

 

State which of these represent

a travelling wave along -x direction

a stationary wave

beats

a travelling wave along directions. 

Given reason for your answers.

Watch Video Solution

y = 100 cos(100πt + 0.5x)

+x

https://dl.doubtnut.com/l/_Uyml7qtdSTU1
https://dl.doubtnut.com/l/_umN0ZxYkMu6B


125. In the given progressive wave  

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

amplitude

Watch Video Solution

y = 5 sin(100πt − 0.4πx)

126. In the given progressive wave  

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

wavelength

Watch Video Solution

y = 5 sin(100πt − 0.4πx)

127. In the given progressive wave  

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

frequency

Watch Video Solution

y = 5 sin(100πt − 0.4πx)

https://dl.doubtnut.com/l/_cG8my6tu5gVL
https://dl.doubtnut.com/l/_ytKwlOHWvDmK
https://dl.doubtnut.com/l/_ZKVPOr2rPDfy
https://dl.doubtnut.com/l/_JvIrSvGEzBI1


128. In the given progressive wave  

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

wave velocity

Watch Video Solution

y = 5 sin(100πt − 0.4πx)

129. In the given progressive wave  

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

particle velocity amplitude?

Watch Video Solution

y = 5 sin(100πt − 0.4πx)

130. For the travelling harmonic wave y(x, t) =

 where xand y are in cm and tin s.

Calculate the phase di�erence between oscillatory motion of two points

separated by a distance of 4m.

Watch Video Solution

2.0 cos 2π(10t − 0.0080x + 0.35)

https://dl.doubtnut.com/l/_JvIrSvGEzBI1
https://dl.doubtnut.com/l/_OkPAUCcaSK52
https://dl.doubtnut.com/l/_unF6hwNPxWOo
https://dl.doubtnut.com/l/_RUoy59I1Tmox


131. For the travelling harmonic wave y(x, t) =

 where xand y are in cm and tin s.

Calculate the phase di�erence between oscillatory motion of two points

separated by a distance of 0.5 m.

Watch Video Solution

2.0 cos 2π(10t − 0.0080x + 0.35)

132. For the travelling harmonic wave y(x, t) =

 where xand y are in cm and tin s.

Calculate the phase di�erence between oscillatory motion of two points

separated by a distance of .

Watch Video Solution

2.0 cos 2π(10t − 0.0080x + 0.35)

γ /2

133. For the travelling harmonic wave y(x, t) =

 where xand y are in cm and tin s.

Calculate the phase di�erence between oscillatory motion of two points

separated by a distance of .

2.0 cos 2π(10t − 0.0080x + 0.35)

(3γ) /4

https://dl.doubtnut.com/l/_RUoy59I1Tmox
https://dl.doubtnut.com/l/_rpyn8rWUc0Gm
https://dl.doubtnut.com/l/_FPLNJ6LkL37r


Watch Video Solution

134. For the harmonic travelling wave 

where x and y are in cm and t is second. 

What is the phase di�erence between the osciallition of a particle located

at x=100 cm, at t=Ts and t=5s?

Watch Video Solution

y = 2 cos 2π(10t − 0.0080x + 3.5)

135. Water waves are:

A. Longitudinal

B. Transverse

C. Both longitudinal and transverse

D. Neither longitudinal nor transverse

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_FPLNJ6LkL37r
https://dl.doubtnut.com/l/_u4xckZQLqrhd
https://dl.doubtnut.com/l/_RMBQK9okW2lv


136. Velocity of sound is maximum in:

A. He

B. 

C. 

D. 

Answer:

Watch Video Solution

N2

H2

O2

137. Distinguish between sound waves and light waves.

A. Interference

B. Refraction

C. Polarisation

https://dl.doubtnut.com/l/_RMBQK9okW2lv
https://dl.doubtnut.com/l/_n1XXojtHFJGM
https://dl.doubtnut.com/l/_Bc9et0M4jHZU


D. Fe�ection

Answer:

Watch Video Solution

138. 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

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_Bc9et0M4jHZU
https://dl.doubtnut.com/l/_o2QYxWreK04g


139. Change in temperature of the medium changes

A. Frequency

B. Amplitude

C. Wavelength

D. loudness

Answer:

Watch Video Solution

140. Human ear cannot hear those mechanical waves whose frequency

lies in the frequency range:

A. Less than 1000Hz but greater than 10000 Hz

B. Between 1000 Hz and 5000 Hz

C. Between 500 Hz and 20000 Hz

D. Less than 20 Hz and more than 2000 Hz.

https://dl.doubtnut.com/l/_Cbrbqw6k4ciQ
https://dl.doubtnut.com/l/_bAC7mixIoyoE


Answer:

Watch Video Solution

141. At a given temperature ,velocity of sound in oxygen and in hydrogen

has the ratio:

A. 4:1

B. 1:4

C. 1:1

D. 2:1

Answer:

Watch Video Solution

142. A wave along a string has the following equation (y,x in metre and t

in sec) y=0.02 sin ( 30t-4.0x) Find Amplitude

https://dl.doubtnut.com/l/_bAC7mixIoyoE
https://dl.doubtnut.com/l/_TZ8I6WSSWeit
https://dl.doubtnut.com/l/_ntr6yUzAWYgX


A. 0.02m

B. 0.04m

C. 4.0m

D. 30m

Answer:

Watch Video Solution

143. When a wave is re�ected from a denser medium, the change in phase

is:

A. 0

B. 

C. 

D. 

Answer:

π

2π

3π

https://dl.doubtnut.com/l/_ntr6yUzAWYgX
https://dl.doubtnut.com/l/_1G4LYekexjwu


Watch Video Solution

144. If the speed of sound in air at  is . What will be its value

at ?

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

0C 331ms − 1

35∘ C

331ms − 1

366ms − 1

351.6ms − 1

332ms − 1

145. In a longitudinal wave, pressure variation and displacement variation

are:

A. out of phase180∘

https://dl.doubtnut.com/l/_1G4LYekexjwu
https://dl.doubtnut.com/l/_vmsFFJjjrob4
https://dl.doubtnut.com/l/_rUVTg2N93vt7


B. out of phase

C. out of phase

D. In phase.

Answer:

Watch Video Solution

70∘

45∘

146. In a stationary wave.

A. particle move periodically

B. All particles are at rest

C. Amplitude is same at all places

D. Amplitude is maximum at some places and minimum at some other.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_rUVTg2N93vt7
https://dl.doubtnut.com/l/_R8S5RIcc5OOb
https://dl.doubtnut.com/l/_JhUR8QfWLYdh


147. In the principle of superposition, the characteristics that get add

vectorially is:

A. Displacement

B. Velocity

C. Amplitude

D. Frequency

Answer:

Watch Video Solution

148. The phase di�erence between two particles of a medium lying just on

the opposite sides of a node is:

A. Zero

B. 

C. 

π

3

π

https://dl.doubtnut.com/l/_JhUR8QfWLYdh
https://dl.doubtnut.com/l/_t6DgKY5zixog


D. 

Answer:

Watch Video Solution

2π

149. A tuning is made of:

A. Steel

B. Iron

C. Invar

D. Elinvar

Answer:

Watch Video Solution

150. When an open pipe is producing third harmonic,number of nodes is:

https://dl.doubtnut.com/l/_t6DgKY5zixog
https://dl.doubtnut.com/l/_yWSY6LSMrSpV
https://dl.doubtnut.com/l/_sFUe8tSzqdpW


A. 1

B. 2

C. 3

D. 4

Answer:

Watch Video Solution

151. As an empty vessels is �lled with water, its frequency:

A. Increases

B. Decreases

C. Remains the same

D. None of these

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_sFUe8tSzqdpW
https://dl.doubtnut.com/l/_kLnX8Ij77Qu7


152. When a source of sound moves towards stationary observer,the

wavelength of sound received by the observer

A. Increases

B. Decreases

C. Remains the same

D. Cannot say.

Answer:

Watch Video Solution

153. In case of a moving source of sound approaching an observer.

A. The wavelength of sound appears to be less

B. The wavelength of sound appears to be more

C. The frequency appears to be less

https://dl.doubtnut.com/l/_kLnX8Ij77Qu7
https://dl.doubtnut.com/l/_JZlmyXqnBmNr
https://dl.doubtnut.com/l/_YU3g1uZqzmX7


D. None of these.

Answer:

Watch Video Solution

154. If an open pipe of length l vibrates in fundamental mode,then

pressure variation is maximum at:

A. Ends of pipe

B. Middle of pipe

C. One fourth from ends of pipe

D. One third from ends of pipe

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_YU3g1uZqzmX7
https://dl.doubtnut.com/l/_ZpHt6YsO0TYM


155. Fill in the blanks:

Wave motion is a form of________.

Watch Video Solution

156. Fill in the blanks:

____formula for velocity of sound in a gaseous medium was modi�ed

by_________.

Watch Video Solution

157. Fill in the blanks:

Pressure has________on the velocity of sound.

Watch Video Solution

https://dl.doubtnut.com/l/_ZcQqrkApUAEc
https://dl.doubtnut.com/l/_6AwzMgQboyvX
https://dl.doubtnut.com/l/_lPjYchJW188o


158. Fill in the blanks:

Sound travels_________in moist air.

Watch Video Solution

159. Fill in the blanks:

Velocity of sound waves is ______of their amplitude.

Watch Video Solution

160. Fill in the blanks:

Velocity of sound in a gas is proportional to the square root of its_____.

Watch Video Solution

161. Fill in the blanks:

Wave function describe mathematically the___________of the wave pulse.

https://dl.doubtnut.com/l/_DqDRHqbISEgQ
https://dl.doubtnut.com/l/_X2yNUJ6v8OnN
https://dl.doubtnut.com/l/_tu1eD0UBlsyW
https://dl.doubtnut.com/l/_BV3FtpP4JCVW


Watch Video Solution

162. Fill in the blanks:

When re�ection takes place at rarer medium,compression is re�ected

as____________.

Watch Video Solution

163. Fill in the blanks:

Stethoscope uses the re�ection of __________waves.

Watch Video Solution

164. Fill in the blanks:

Beats are used in_______of musical instrument.

Watch Video Solution

https://dl.doubtnut.com/l/_BV3FtpP4JCVW
https://dl.doubtnut.com/l/_5g6IGF8ORgFl
https://dl.doubtnut.com/l/_c3CfJOEL8F2y
https://dl.doubtnut.com/l/_PE8yQOzx5N22
https://dl.doubtnut.com/l/_F21aCxXgZpHM


165. De�ne the terms wave and wave motion.

Watch Video Solution

166. What is transported during wave motion in a medium?

Watch Video Solution

167. Do all waves require a medium to travel through?Give examples.

Watch Video Solution

168. On dropping a pebble in still water, what type of waves are produced

on the surface of water?

Watch Video Solution

169. How is velocity of sound a�ected by an increase of presssure?

https://dl.doubtnut.com/l/_F21aCxXgZpHM
https://dl.doubtnut.com/l/_WkIp6SbKViEx
https://dl.doubtnut.com/l/_DQXiGYF1RyBT
https://dl.doubtnut.com/l/_1saXQHhxe1bD
https://dl.doubtnut.com/l/_ca4eTC4TS0R1


Watch Video Solution

170. Why do we say that sound waves are mechinal in character?

Watch Video Solution

171. What is the nature of sound Longitudinal wave or Transverse wave ?

Watch Video Solution

172. What is the range of audible sound waves?

Watch Video Solution

173. Can we concentrate the sound waves at a particular point?

Watch Video Solution

https://dl.doubtnut.com/l/_ca4eTC4TS0R1
https://dl.doubtnut.com/l/_VDW3O4qHWy0t
https://dl.doubtnut.com/l/_gZGt2BExoIjV
https://dl.doubtnut.com/l/_QMscdoGIJgBi
https://dl.doubtnut.com/l/_twpI2yrxrOw3
https://dl.doubtnut.com/l/_YycB0E6NGQha


174. Give two di�erences between progressive and stationary waves.

Watch Video Solution

175. What are pressure waves?

Watch Video Solution

176. Is the phenomenon of interference,characteristics of all wave motion?

Watch Video Solution

177. What is the cause of Doppler's e�ects when the observer is in

motion?

Watch Video Solution

https://dl.doubtnut.com/l/_YycB0E6NGQha
https://dl.doubtnut.com/l/_VWeOIiVO24KQ
https://dl.doubtnut.com/l/_CsBp02PedR5e
https://dl.doubtnut.com/l/_bAlaCcsTtsZW


178. What conclusion can be drawn from red shift?

Watch Video Solution

179. What will you hear if you were to move away from a siren with speed

of sound?

Watch Video Solution

180. An explosion takes place at the bottom of a lake.What type of waves

are produced inside the water?

Watch Video Solution

181. Which characteristic of the medium determine the velocity of

longitudinal sound waves in a medium?

Watch Video Solution

https://dl.doubtnut.com/l/_gtk84h5YcJom
https://dl.doubtnut.com/l/_3IKHnoFudaKR
https://dl.doubtnut.com/l/_2JO0xhDvU4e1
https://dl.doubtnut.com/l/_X9OEXeU2bo0B


182. In which gas -  or  will sound travel with greater speed under

given conditions of temperature and pressure?

Watch Video Solution

H2 O2

183. What is the distance between two consecutive nodes?

Watch Video Solution

184. Does the change in frequency due to Doppler's e�ects depends on

the distance between the source and the listner?

Watch Video Solution

185. ______________xx wavelength = velocity.

Watch Video Solution

https://dl.doubtnut.com/l/_X9OEXeU2bo0B
https://dl.doubtnut.com/l/_X2cxQ54TkBKF
https://dl.doubtnut.com/l/_VJS6JzfeII49
https://dl.doubtnut.com/l/_jQKecuykRBBq
https://dl.doubtnut.com/l/_Lktz6Xe1SLu9


186. When density of a gas is doubled, the velocity of sound in it will

become__________times.

Watch Video Solution

187. Water waves are:

Watch Video Solution

188. Sound travels by______waves in air.

Watch Video Solution

189. Flute is an example of________.

Watch Video Solution

https://dl.doubtnut.com/l/_Lktz6Xe1SLu9
https://dl.doubtnut.com/l/_Ykl7zfufsBGB
https://dl.doubtnut.com/l/_NSKV54jdX1hN
https://dl.doubtnut.com/l/_XOPJ6GdsK3C8
https://dl.doubtnut.com/l/_qMQnvfIXOc6a
https://dl.doubtnut.com/l/_5F4v0Noq63GC


190. Pitch of sound depends upon_____.

Watch Video Solution

191. What is wave? What are types of wave?

Watch Video Solution

192. Establish the relation between wave velocity, wavelength and

frequency of a wave.

Watch Video Solution

193. Show that the Phase velocity = Angular velocity/Propagation constant

Watch Video Solution

https://dl.doubtnut.com/l/_5F4v0Noq63GC
https://dl.doubtnut.com/l/_wgQzFxuOdM2N
https://dl.doubtnut.com/l/_06B7I8IiS9rl
https://dl.doubtnut.com/l/_Wy1jdBJ2MAP6


194. What is the e�ect of temperature on the velocity of sound?Derive the

relation.

Watch Video Solution

195. What is the nature of sound Longitudinal wave or Transverse wave ?

Watch Video Solution

196. De�ne wave functions.

Watch Video Solution

197. In which case is the speed of sound greater air,liquid and a solid? Give

examples.

Watch Video Solution

https://dl.doubtnut.com/l/_vgYhSVjyi7Bi
https://dl.doubtnut.com/l/_aOLXz3jrXgFX
https://dl.doubtnut.com/l/_xEMI4NMbcXoF
https://dl.doubtnut.com/l/_4W904rVn3NwL
https://dl.doubtnut.com/l/_X4MbBpwg0BN6


198. At what temperature will the speed of sound in air become double of

its value of ?

Watch Video Solution

0∘ C

199. If we place our ar at the end of a long pipe and ask our friend to

hammer at the other end,we will hear two distinct type of sound.Explain

why?

Watch Video Solution

200. What is the velocity of wave in a sting of line or mass density m

when strotched to tension T?

Watch Video Solution

201. Are particle velocity and wave velocity the same?

W h Vid S l i

https://dl.doubtnut.com/l/_X4MbBpwg0BN6
https://dl.doubtnut.com/l/_YroSQQFvHHaK
https://dl.doubtnut.com/l/_ltoD1dD7hFfR
https://dl.doubtnut.com/l/_8tWbWE5vR3ZD


Watch Video Solution

202. When sound travels through gases,is it under isothrmal condition or

adiabatic conditions?And why?

Watch Video Solution

203. De�ne coe�cient of velocity of sound and show that it is

.

Watch Video Solution

0.61ms − 1c− 1

204. What is the minimum distance of the obstacle from the source of

sound for hearing distinct echo ?

Watch Video Solution

https://dl.doubtnut.com/l/_8tWbWE5vR3ZD
https://dl.doubtnut.com/l/_o6pubGTmvRT1
https://dl.doubtnut.com/l/_gS5Ekklwp7MY
https://dl.doubtnut.com/l/_HBsYEjEDRb5u


205. What are the factor on which the velocity of sound of a stretched

vibrating string depends?

Watch Video Solution

206. What are standing waves or stationary waves?Why are they so

called?

Watch Video Solution

207. What is practical importance of stationary waves in sound?

Watch Video Solution

208. How is it that strings vibrate in transverse manner and produce

longitudinal waves?

Watch Video Solution

https://dl.doubtnut.com/l/_VaRDN2U13ed2
https://dl.doubtnut.com/l/_rYBGNqS4HT8Y
https://dl.doubtnut.com/l/_O3hQoZJQeMP4
https://dl.doubtnut.com/l/_Y0XN6OkKsCry


209. What is the di�erence between Interference and Beats?

Watch Video Solution

210. The facts that we have two ears enables us to sense the direction

fromwhich a sound is coming.This depends on the interference

principle.Explain.

Watch Video Solution

211. A tuning fork has two prongs.Why?

Watch Video Solution

212. What is the use of stem of a tuning fork?

Watch Video Solution

https://dl.doubtnut.com/l/_Y0XN6OkKsCry
https://dl.doubtnut.com/l/_KEqr4WQOuqjz
https://dl.doubtnut.com/l/_Hkf7mUbLWD4Z
https://dl.doubtnut.com/l/_WhLH2QFqefQ9
https://dl.doubtnut.com/l/_9kKbeKhiZHNb


213. We cannot hear beats.when beat frequency is more than 10.why?

Watch Video Solution

214. To hear beats,it is essential to have two frequencies very close to

each other.Why?

Watch Video Solution

215. What is the apparent change in frequency when source and observer

move with same velocity in the same direction?

Watch Video Solution

216. What is red shift?

Watch Video Solution

https://dl.doubtnut.com/l/_9kKbeKhiZHNb
https://dl.doubtnut.com/l/_aIJoH0ZZKDnf
https://dl.doubtnut.com/l/_kdYZMZqvLUTw
https://dl.doubtnut.com/l/_4YgA83WL41ks
https://dl.doubtnut.com/l/_EBrdIQaXb7T8


217. What are di�erent types of wave motions?

Watch Video Solution

218. De�ne the terms compression , rarefaction, crest , trough ,

wavelength , frequency , time period .

Watch Video Solution

219. Explain the propogation of a wave through a medium using the

analogy of a collection of springs connected to each other.

Watch Video Solution

220. Show with an experiment that air contains water vapours.

Watch Video Solution

https://dl.doubtnut.com/l/_gw6TPHsVv2Nh
https://dl.doubtnut.com/l/_4lTt6mNSB3QF
https://dl.doubtnut.com/l/_5iUWewz6U074
https://dl.doubtnut.com/l/_A36Q3Ib6oMGQ
https://dl.doubtnut.com/l/_5ZAj4n2dH04o


221. Write the expression for the speed of propagation of transverse and

longitudinal waves in di�erent media and check these relations

dimensionally.

Watch Video Solution

222. Derive Newton's formula for velocity of sound in air. Point out the

error and hence discuss Laplace's correction to �nd out the velocity of

sound.

Watch Video Solution

223. Which characteristic of the medium determine the velocity of

longitudinal sound waves in a medium?

Watch Video Solution

https://dl.doubtnut.com/l/_5ZAj4n2dH04o
https://dl.doubtnut.com/l/_kgTIXU8NAot8
https://dl.doubtnut.com/l/_9mdLx8Gnfs2X


224. What is the shape of the wave when two wave pulses travelling in the

opposite direction cross each other?

Watch Video Solution

225. State superposition principle. Give examples by drawing suitable

diagrams.

Watch Video Solution

226. What is the limitations of the principle of superposition of waves?

Watch Video Solution

227. Explain re�ection of waves and �nd the general expression for the

resultant displacement when direct and re�ected waves overlap.

Watch Video Solution

https://dl.doubtnut.com/l/_dj5JmzRNh2Fu
https://dl.doubtnut.com/l/_wijL3RyJbJPG
https://dl.doubtnut.com/l/_y5rmOFA24gLM
https://dl.doubtnut.com/l/_8kPtgjkwqlxY


228. Explain how does the re�ection of wave from a rigid boundary

changes the shape of the pulse?

Watch Video Solution

229. Give two practical applications of re�ection of sound waves.

Watch Video Solution

230. Derive displacement relation for a progressive wave.

Watch Video Solution

231. What is a harmonic wave? Determine an expression for it.

Watch Video Solution

https://dl.doubtnut.com/l/_8kPtgjkwqlxY
https://dl.doubtnut.com/l/_5sD3b88M6i8J
https://dl.doubtnut.com/l/_dFDhKASe0bqu
https://dl.doubtnut.com/l/_Thk09cTc8x32
https://dl.doubtnut.com/l/_Gg8JgWsGArO1
https://dl.doubtnut.com/l/_qocNPJtjvxO8


232. Explain phase and phase di�erence in waves and hence de�ne

wavelength and time period.

Watch Video Solution

233. Explain that a periodic wave may have in general so many harmonic

component waves. What are harmonics?

Watch Video Solution

234. What are standing waves or stationary waves?Why are they so

called?

Watch Video Solution

235. What are normal modes?

Watch Video Solution

https://dl.doubtnut.com/l/_qocNPJtjvxO8
https://dl.doubtnut.com/l/_S9wqD2cen6bi
https://dl.doubtnut.com/l/_gWfX2mVD8meS
https://dl.doubtnut.com/l/_0sKrqN9N9XPv


236. Find expression for the various harmonics in a vibration string �xed

at the two ends.Hence predict the position of nodes and antinodes.

Watch Video Solution

237. What do you mean by an organ pipe? Derive exprssion for stationary

waves formed in a closed organ pipe and discuss normal modes of

vibration of the pipe.

Watch Video Solution

238. Derive expression for stationary waves formed in an open organ pipe

anad discuss normal modes of vibration of the pipe.

Watch Video Solution

239. Give two di�erences between progressive and stationary waves.

https://dl.doubtnut.com/l/_UQsxdqkQP94f
https://dl.doubtnut.com/l/_fJnGgn9BZCt7
https://dl.doubtnut.com/l/_kEXEqxXbBoXV
https://dl.doubtnut.com/l/_4EMzFbIedF49


Watch Video Solution

240. What are beats? Discuss the formation of beats analytically as well as

graphically.

Watch Video Solution

241. Explain Doppler e�ect.Find an expression for the change in frequency.

Watch Video Solution

242. State Doppler's E�ect.

Watch Video Solution

243. What is the apparent change in frequency when source and observer

move with same velocity in the same direction?

W h Vid S l i

https://dl.doubtnut.com/l/_4EMzFbIedF49
https://dl.doubtnut.com/l/_xxIbUKcqLA7Z
https://dl.doubtnut.com/l/_hfQ5lb9UWk4u
https://dl.doubtnut.com/l/_l68A7kqAapOX
https://dl.doubtnut.com/l/_0Nark9cG95T6


Watch Video Solution

244. What is the apparent change in frequency when source and observer

move with same velocity in the same direction?

Watch Video Solution

245. Derive the folowing relation by the method of dimensions

 

T=Tension, =mass per unit length.

Watch Video Solution

v = √
T

μ

μ

246. Derive the folowing relation by the method of dimensions

 

E=coe�cient of elasticity, =density of medium.

Watch Video Solution

v = √
E

ρ

ρ

https://dl.doubtnut.com/l/_0Nark9cG95T6
https://dl.doubtnut.com/l/_n7RbQM7XsnRP
https://dl.doubtnut.com/l/_OhVp3txZxnPP
https://dl.doubtnut.com/l/_xKMPTt7vlHO5


247. A steel wirre 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

248. 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 340 Hz) when the tube length is 25.5 cm or 79.3 cm. Estimate

the speed of sound in air at the temperature of the experiment. The edge

e�ects may be neglected.

Watch Video Solution

249. A wire of mass kg per metre passes over a friction less

pulley �xed on the top of an inclined friction less plane which makes an

angle of  with the horizontal. Masses  and  are tied at the two

9.8 ⋅ 10− 3

30∘
M1 M2

https://dl.doubtnut.com/l/_xKMPTt7vlHO5
https://dl.doubtnut.com/l/_hTxXVGs7ZJWF
https://dl.doubtnut.com/l/_R6UKwuDmrAme
https://dl.doubtnut.com/l/_SegoajVxK1rc


end of the wire. The mass  rests on the plane and the mass  hangs

vertically downward. The whole system is in equilibrium. Now a transverse

wave propagates along the wire with a velocity of . Find the

values of masses  and . Take g= .

Watch Video Solution

M1 M2

100ms − 1

M1 M2 9.8ms − 2

250. One end of a long string of linear mass density  kg 

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 t= 0, the left end (fork

end) of the string x = 0 has zero transverse displacement (y = 0) and is

moving along positive y-direction. The amplitude of the wave is 5.0 cm.

Write down the transverse displacement y asfunction of x and tthat

describes the wave on the string

Watch Video Solution

8.0 × 10− 3 m − 1

https://dl.doubtnut.com/l/_SegoajVxK1rc
https://dl.doubtnut.com/l/_Ph7aPhyxYVA6
https://dl.doubtnut.com/l/_oVLpbLQr2nPp


Exercise

251. A load of 20 kg is suspended by a steel wire in a sonometer

experiment velocity of waves when the wire is rubbed with a resined cloth

along the length is 20 times the velocity of waves in the same string

when its plucked. Find area of cross- section of the wire,if Y for steel is

 and .

Watch Video Solution

19.6 × 1010Nm − 2 g = 9.8ms − 2

1. Can mechanical waves travel through vacuum?

Watch Video Solution

2. Which waves do not require medium for propagation?

Watch Video Solution

https://dl.doubtnut.com/l/_oVLpbLQr2nPp
https://dl.doubtnut.com/l/_gAT0rBEJFO0i
https://dl.doubtnut.com/l/_SJcWLdyyxxtx


3. What is the speed of mechinical wave?

Watch Video Solution

4. What is the speed of electromagnetic wave?

Watch Video Solution

5. What kind of sound waves are produced in air ?

Watch Video Solution

6. On dropping a pebble in still water, what type of waves are produced

on the surface of water?

Watch Video Solution

https://dl.doubtnut.com/l/_I2LlWqbny42G
https://dl.doubtnut.com/l/_wd28sws70h7w
https://dl.doubtnut.com/l/_R5tF2Zyl6flt
https://dl.doubtnut.com/l/_whn5G0lYlQCT


7. De�ne wave motion.What are its characteristics?

Watch Video Solution

8. The speed of sound waves depends on temperature but speed of light

waves does not, why?

Watch Video Solution

9. Discuss the term 'phase' in a wave motion.

Watch Video Solution

10. Why stationary wave is so called?

Watch Video Solution

https://dl.doubtnut.com/l/_etGiBjS2y9sf
https://dl.doubtnut.com/l/_trmUqhukeLBD
https://dl.doubtnut.com/l/_hQHp9CUIU4aA
https://dl.doubtnut.com/l/_Os1P6ILCrhWK


11. Discuss the main characteristics of stationary waves.

Watch Video Solution

12. Calculate the increase in velocity of sound produced by  rise in

temperature,if the velocity of sound at  is ?

Watch Video Solution

1∘ C

0∘ C 332ms − 1

13. Explain brie�y the analytical method of formation of beats.

Watch Video Solution

14. What is Doppler's e�ect?Derive a general expression for the apparent

frequency when both source and observer are in relative motion.

Watch Video Solution

https://dl.doubtnut.com/l/_O6i9i2XMWNXA
https://dl.doubtnut.com/l/_azSUDZUsw2HB
https://dl.doubtnut.com/l/_DPfNhk9ZFEw5
https://dl.doubtnut.com/l/_XKwWDBClIm4w



