
PHYSICS

BOOKS - S CHAND PHYSICS (ENGLISH)

WAVES

Worked Out Examples Module 1

1. The frequency of sound is 100 Hz and wavelength is

3m. Calculate the velocity of the wave.

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_NA1Y1I3i5Z7w


2. The wavelength of the radiowaves transmitted by a

broadcasting station is 422.54m. What is the frequency

of the wave? Velocity of the wave .

Watch Video Solution

= 3 × 108ms − 1

3. Find the number of vibrations made by a tuning fork of

frequency 480Hz during the time the sound travels a

distance 220m. Velocity of sound .

Watch Video Solution

= 330ms − 1

4. The equation of a transverse wave travelling along +x

axis is given by y=0.15 sin (1.57x-31.4t) where y and x are

https://dl.doubtnut.com/l/_1vklpeuHSMVw
https://dl.doubtnut.com/l/_OHYQmRWfBuWr
https://dl.doubtnut.com/l/_wpu7ik1XjMNj


represented in m and t in s. Find the amplitude,

frequency velocity and wavelength of the wave.

Watch Video Solution

5. A plane progressive wave is given by,

. Find the wavelength and the

phase di�erence between two points at x=2 and x-7.232m.

Also �nd the maximum particle velocity.

Watch Video Solution

y = 0.30 sin(40t − 0.30x)

6. The frequency of a transverse wave is 800Hz and its

velocity is 200m/s. (i) How far apart are two points 30∘

https://dl.doubtnut.com/l/_wpu7ik1XjMNj
https://dl.doubtnut.com/l/_LKwIHaPiRh9Y
https://dl.doubtnut.com/l/_CWsS0628w7gJ


out of phase? (ii) What is the phase di�erence between

two displacements at a certain point at times  s

apart.

Watch Video Solution

10− 3

7. The equation of a transverse wave travelling in a rope

is given by   

where y and x are in cm and the time is in second.

Calculate (i) the maximum transverse speed and (ii) the

maximum particle acceleration?

Watch Video Solution

y = 7 sin(4.0t − 0.02x)

https://dl.doubtnut.com/l/_CWsS0628w7gJ
https://dl.doubtnut.com/l/_F5hmVigsVz5Z


8. Check whether the following equation is a solution to

one dimensional wave equation. 

Watch Video Solution

y − 4x − 7t

9. The equation of a wave travelling in a rope is given by

 where y and x are expressed in

cm and time t in second. Calculate the intensity of the

wave if the density of the material of the rope is

.

Watch Video Solution

y = 10 sin(2.0t − 0.04x)

1.3 × 103kg/cm3

https://dl.doubtnut.com/l/_k4z4hNVhhTQg
https://dl.doubtnut.com/l/_Il1siXTUB0tq


10. The frequency of the sound emitted by a musical

instrument is 512Hz. The instrument emits plane wave of

amplitude . Calculate the energy �ux, if the speed

of sound in air in 332 m/s and the density of air is

.

Watch Video Solution

10− 4m

1.29kg/m3

11. The pressure amplitude is  for a plane

harmonic sound wave of frequency 680Hz in air. What are

its displacement and velocity amplitudes? Atmospheric

pressure 

Watch Video Solution

0.4N /m2

= 1.01 × 105N /m2

https://dl.doubtnut.com/l/_Lh66Q78LIUtc
https://dl.doubtnut.com/l/_AYpSGHvhEu0x


Worked Out Examples Module 2

12. The maximum variation in pressure P that the ear can

tolerate in Ioud sound is about . What is the

corresponding maximum displacement for a sound of

frequency 500Hz imart? Density of air is  and

velocity of sound =330m/s.

Watch Video Solution

28N /m2

1.22kg/m3

1. A steel wire 75cm long has mass of 5.5 . If the

wire is under a tension of 65N, what is the speed of

transverse waves on the wire?

Watch Video Solution

10− 3kg

https://dl.doubtnut.com/l/_2hfohzjF1dDW
https://dl.doubtnut.com/l/_8tnJEgszKlBt


2. Calculate the time taken for a disturbance to pass

through a string of length I and of mass per unit length

m when the tension in the string is 

Watch Video Solution

mI 2gN.

3. Two strings A and B of equal thickness are made of the

same material. The length of A is 1/3rd that of B while

tensions in A is thrice that in B. Compare the velocities of

the transverse wave on them.

Watch Video Solution

https://dl.doubtnut.com/l/_8tnJEgszKlBt
https://dl.doubtnut.com/l/_vAGalCLVdaed
https://dl.doubtnut.com/l/_doT6ZcsyLZEi
https://dl.doubtnut.com/l/_VSBWLbxBUZWU


4. The density of aluminium is  and its

Young's modulus is . Calculate the

velocity of sound wave in the bar.

Watch Video Solution

2.7 × 103kg/m3

7.0 × 1010N /m2

5. Longitudinal waves of frequency 400Hz are produced

in a rod of material of density  and Young

modulus . What is the wavelength of

the wave?

Watch Video Solution

8000kg/m3

7.2 × 1010N /m2

https://dl.doubtnut.com/l/_VSBWLbxBUZWU
https://dl.doubtnut.com/l/_NTqArwsm6rTG


6. Calculate the velocity of sound in air at STP by using (i)

Newton equation (ii) Laplace's equation. The mass of 1

mole of air 

Watch Video Solution

= 29.0 × 10− 3kg?

7. The speed of sound in water is 1.5km/s. If density of

water is , calculate the bulk modulus of

of elasticity of the liquid?

Watch Video Solution

1.0 × 103kg/m3

8. The planet Jupiter has an atmosphere of a mixture of

ammonia and methane at a temperature .−130∘ C

https://dl.doubtnut.com/l/_1iX4Qnk4agDN
https://dl.doubtnut.com/l/_EKEFWlfrZQor
https://dl.doubtnut.com/l/_IvmXLFIWn2xA


Calculate the velocity of sound on this planet assuming

 for mixture to be 1.3. Molar mass of the mixture is 

.

Watch Video Solution

γ

1.65 × 10− 3kg. R = 8.3  J mol − 1K − 1

9. Show that the velocity of sound in a gas, for which

 is 0.68c, where c is the root-mean-square

velocity of the molecules.

Watch Video Solution

γ = 1.41,

10. Sound travels in a gas with a speed of 1286 m/s at

273K. If the molar mass of the gas is , what2 × 10− 3kg

https://dl.doubtnut.com/l/_IvmXLFIWn2xA
https://dl.doubtnut.com/l/_x07v9OUoW9o6
https://dl.doubtnut.com/l/_uXHZWPFcWtwW


Worked Out Examples Module 3

can you say about the gas?

Watch Video Solution

11. Find the temperature at which the velocity of sound in

air will be  times of the velocity at .

Watch Video Solution

1
1

2
27∘ C

1. Given that the density of air is 1.6 times density of

aqueous vapour. Calculate the velocity of sound in

https://dl.doubtnut.com/l/_uXHZWPFcWtwW
https://dl.doubtnut.com/l/_0jCIfKnVIVSv
https://dl.doubtnut.com/l/_DOsJxt31zgoy


Solved Examples

damped air containing 10% vapour by volume. Velocity of

sound in dry air at the same temperature is .

Watch Video Solution

340ms − 1

1. The equations for two sinusoidal waves propagating

through a string are given by,   

  

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

(i) What is the phase di�erence between these two

waves at the points x=5.0 cm and at t=2.0 s? 

(ii) When these two waves interface what is the

maximum and minimum value of the intensity?

y1 = 4 sin(20x − 30t)

y2 = 4 sin(25 − x − 40t)

https://dl.doubtnut.com/l/_DOsJxt31zgoy
https://dl.doubtnut.com/l/_XROPHI0gb2K8


Watch Video Solution

2. Two wave pulses travelling along the same string are

represented by the equation,

  

(i) In which direction does each wave pulse travel (ii) At

what time do the two cancel each other?

Watch Video Solution

y1 = and y2 =
10

(5x − 6t)2 + 4

−10

(5x + 6t − 6)2 + 4

3. The distance between the two identical speakers

shown in Fig. 14.3.3 are 4.00m. They are driven by the

same osicllator. Initially a listner stays at L at a distance

8.0 m from the centre of the line connecting the two

https://dl.doubtnut.com/l/_XROPHI0gb2K8
https://dl.doubtnut.com/l/_vFwQ8PdzFBj9
https://dl.doubtnut.com/l/_BvAbmOlaiNaA


speakers. The listner then walks to the point A where

AL=0.4m. The �rst minium is sound intensity in heard just

the listener reaches the point A. Find the frequency of

the oscillator. Speed of sound in air is 340 m/s.

Watch Video Solution

4. A tunning fork of unknown frequency gives 4 beats per

second when sounded with a fork of frequency 320Hz.

When loaded with a little wax it give 3 beats per second.

Find the unknown frequency.

Watch Video Solution

https://dl.doubtnut.com/l/_BvAbmOlaiNaA
https://dl.doubtnut.com/l/_ObmmavNgzH8X


5. The frequency of the funing fork B is 512Hz. It is

sounded with another tuning fork. A and 4 beats per sec

are heard. A is �lled and it is found that beats occur at

shorter intervals. Find the frequency of A?

Watch Video Solution

6. Calculate the velocity of sound in a gas in which two

waves of wavelength 50 cm and 50.5cm, produce 6 beats

per second.

Watch Video Solution

https://dl.doubtnut.com/l/_tT7BIbGH8p8L
https://dl.doubtnut.com/l/_If9DOxh7svgv


7. A note produces 5 beats per second with a tuning fork

of frequency 480Hz. What is the frequency of the note

given that it produces 7 beats with 482Hz?

Watch Video Solution

8. What will be the frequency of the note emitted by a

wire 100cm long when stretched by a weight of 100kg, if

2m of wire has a mass of 12.25gm?

Watch Video Solution

9. A string vibrates with a frequency 200Hz. Its length is

doubled and its tension is altered until it begin to

https://dl.doubtnut.com/l/_3sdjryP5Rb3R
https://dl.doubtnut.com/l/_zOYOYXClYHn5
https://dl.doubtnut.com/l/_QyExirRi72DP


vibrate with frequency 300Hz. What is the ratio of the

new tension to the original tension?

Watch Video Solution

10. A wire of length 108 cm produces of fundamental

note of 256Hz when stretched by a weight of 1kg. By how

much its length should be increased so that its pitch is

raissed by a major tone, if it is now stretched by a weight

of 4kg?

Watch Video Solution

https://dl.doubtnut.com/l/_QyExirRi72DP
https://dl.doubtnut.com/l/_PtAUS2Rh470F


11. In Melde's experiment if there are two loops for one

meter length in the longitudinal position, calculate the

tension in the string. [Frequency of the fork is 128Hz and

mass per unit length of the string is . What

will happen if the fork's is rotated through .

Watch Video Solution

5 × 10− 6kg]

90∘ ]

12. In Melde's experiment it was found that the string

vibrated in 3 loops when 8gm were placed in a pan. What

mass must be placed in the pan to make the string

vibrate in 5 loops? (Neglect the mass of the string an the

pan).

Watch Video Solution

https://dl.doubtnut.com/l/_iMAqhJZw5wEv
https://dl.doubtnut.com/l/_OmWEDFsfK0UW


13. Calculate the frequency of the fundamental note of

0.35m long open and closed pipes? Velocity of sound is

.

Watch Video Solution

340ms − 1

14. An open organ pipe emitts sound of frequency 480Hz.

When temperature was . Calculate the frequency of

sound emitted if the temperature falls to 

assuming that there is no change in the length of the

pipe.

Watch Video Solution

47∘ C

27∘ C,

https://dl.doubtnut.com/l/_OmWEDFsfK0UW
https://dl.doubtnut.com/l/_cX2JBrtQoJrv
https://dl.doubtnut.com/l/_kxssTRxdJyuD


15. In an experiment to determine the velocity of sound

in air using resonance column apparature, the �rst and

resonating length measured to be 25.4 and 78.5cm

respectively. Calculate the velocity of sound in air and the

end correction of frequency of the turning fork is 320Hz.

Watch Video Solution

16. Clamped at the middle a metal rod of length 1m and

density  gives dust heaps at intervals of

8cm. Calculate the Young's modulus of the material of

the rod. Velocity of sound in the gas used in 400m/s.

Watch Video Solution

7.5 × 103kg/m3

https://dl.doubtnut.com/l/_NltAHf5boNtu
https://dl.doubtnut.com/l/_nLOSft8zea7i


Additional Solved Problems

17. In Kundt's tube experiment the following

observations : Length of the brass rod is 100cm, average

length of loop in air is 10.3 cm and in carbon dioxide =8.0

cm. Calculate the velocity of sound in brass and in .

What is the frequency of the note? (Given the velocity of

sound in air at the temperature of the experiment is

350m/s).

Watch Video Solution

CO2

1. A car moving at a speed of 72km/hr sounds its whistle

which has a frequency of 550Hz, Find the frequencies

https://dl.doubtnut.com/l/_SuYDXjGV3XA5
https://dl.doubtnut.com/l/_DTwdJmzJPbtN


heard by a stationary observer as the car approaches

and then recedes from the observer, velocity of sound

=340m/s.

Watch Video Solution

2. The speed of an ambulence on a highway is 34m/s. The

frequency of the sound emitted by its siren is 500Hz.

Calculate the frequency heard by the driver in a car

travelling at 72km/r in the opposite direction, (i) before

crossing and (ii) after crossing (V=340m/s)

Watch Video Solution

https://dl.doubtnut.com/l/_DTwdJmzJPbtN
https://dl.doubtnut.com/l/_MgQWoNmzFfIO


3. A tunning fork of frequency 512Hz approaches a wall

with a velocity of . How many beats are produced

between the direct and the re�ected sound if the velocity

of sound is 

Watch Video Solution

4ms − 1

332ms − 1 ?

4. The frequency of an octave is 576Hz. Find the 5th note

of major diatomic scale.

Watch Video Solution

5. Find the sound level in decibel of a sound wave which

has an intensity of .10− 4Wm − 2  if I0 = 10− 12Wm − 2

https://dl.doubtnut.com/l/_xrxO0PQGrVse
https://dl.doubtnut.com/l/_q7rb3xCqCzEs
https://dl.doubtnut.com/l/_VFQA9hHaNo3Q


Watch Video Solution

6. Calculate the various frequencies in a diatomic scale if

the keynote is taken to be 300Hz.

Watch Video Solution

7. Obtain the equation of a harmonic wave travelling is

the +ve x-direction and has the characteristics given

below. Amplitudes is 4cm, speed is 2m/s and frequency is

8Hz.

Watch Video Solution

https://dl.doubtnut.com/l/_VFQA9hHaNo3Q
https://dl.doubtnut.com/l/_gw79JVD0FCnZ
https://dl.doubtnut.com/l/_MgMFkE1zlYxK
https://dl.doubtnut.com/l/_jZvEdbolgw6Q


8. The equation of a transverse wave propagating

through a stretched string is given by

  

where y and x are in centimeter and t in seconds. Find

the velocity of the wave, maximum velocity of the string

and the maximum acceleration.

Watch Video Solution

y = 2 sin 2π( − )
t

0.04

x

40

9. The graph below shows that instantaneous

displacements due to progressive iongitudinal wave

travelling with a velocity  along the direction

ABCD. [Fig 14.4.8 (b)]. 

(a) What is the frequency of the wave ? 

(b) What is the phase di�erence between the vibrations

50ms − 1

https://dl.doubtnut.com/l/_jZvEdbolgw6Q
https://dl.doubtnut.com/l/_GiTjENGxkBiy


at C and D? 

(c ) At which of the points A,B,C,D is the instantaneous

particle velocity maximum forward? 

(d) At which of the points, A,B,C,D is there a rarefraction?

Watch Video Solution

10. Find the phase di�erence betwee the two progressive

wave. 

Watch Video Solution

y1 = A sin( t − x) and y2 = A cos( t − x)
2π

T

2π

λ

2π

T

2π

λ

https://dl.doubtnut.com/l/_GiTjENGxkBiy
https://dl.doubtnut.com/l/_iC3uLPoXnnuC


11. Plane harmonic waves of frequency 500Hz are

produced in air with displacement amplitude .

Deduce (i) the pressure amplitude (ii) the energy density

and (iii) intensity of the wave. Speed of sound in air

=300m/s. Density of air .

Watch Video Solution

10− 3cm

= 1.29kg/m3

12. Spherical wave are emitted from 2 watt point source

in an isotropic non-absorbing medium. Calculate the

wave intensity 1m from the source?

Watch Video Solution

https://dl.doubtnut.com/l/_4I1fPTfX71M2
https://dl.doubtnut.com/l/_tk2rA9khv4pX


Sound Waves

13. The intensities of two sound waves, one in air and the

second one in water are equal (i) What is the ratio of the

pressure amplitude of the wave in water to that of the

wave in air? If the pressure amplitudes are equal instead,

what is the ratio of the intensities of hte waves? Density

of air is . Velocity of sound in air and water

are  respectively.

Watch Video Solution

1.293kg/m2

330ms − 1 and 1450ms − 1

1. The frequency of the fourth harmonic in a stretched

string of length 20 cm is 500 Hz. (i) Calculate the velocity

https://dl.doubtnut.com/l/_zQNTFRcuWEBA
https://dl.doubtnut.com/l/_nOuIRW80ULoj


of the wave in the string? (ii) For what value of tension,

will the velocity in the string be 100 

Watch Video Solution

ms − 1 ?

2. The velocity of sound in air at 324k is . If the

pressure is halved and temperature is raised to 400K,

what will be the new velocity?

Watch Video Solution

360ms − 1

3. The velocity of sound in hydrogen at

. Calculate the velocity of sound in a0∘ C  is 1.28kms − 1

https://dl.doubtnut.com/l/_nOuIRW80ULoj
https://dl.doubtnut.com/l/_AGXGfJzHgAgy
https://dl.doubtnut.com/l/_E7oiAP0EGWE3


mixture of 4 parts by volume of hydrogen and one part

of oxygen at the same temperature?

Watch Video Solution

4. A narrow sound pulse (for example, a short pip by a

whistle) is send 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 1 after every 20s. (i.e,

by a whistle equal to 1/20 Hz?

Watch Video Solution

https://dl.doubtnut.com/l/_E7oiAP0EGWE3
https://dl.doubtnut.com/l/_ZEPa7poEaMjf


5. The ratio of the intensities of two interfering waves is

81:1. What is the ratio of the maximum to minimum

intensity?

Watch Video Solution

6. Two sinusoidal wave having the same frequency and

travelling in the same direction are combined. What is

the amplitude of the resultant motion if their amplitudes

are 3cm and 4cm and they di�er in phase by  radian?

Watch Video Solution

π /2

https://dl.doubtnut.com/l/_ib4G5ztqGohK
https://dl.doubtnut.com/l/_T9g5WKFPgXt1


7. Fig. 144.9 shops to wave pulses travelling along a

string in the opposite directions. The velocity of the wave

is 3 m/s and the pulses are 9cm apart. Find what has hap-

pened to the energy at t=1.5s.

Watch Video Solution

8. Three sinusodal waves having amplitudes a, a/2 and

a/3 are superposed. They have the same period and thelr

phase are 0,  and respectively. Find (i) The resultant

amplitude and phase (ii) Draw a sketch to show the

resultant wave.

Watch Video Solution

π /2

https://dl.doubtnut.com/l/_4LeEOMHLFS8B
https://dl.doubtnut.com/l/_d6qygkwHLY28


9. A set of 24 tuming forka is arranged in series of

Locrening frequencies. If each tuning fork gives 4

beats/sec with the preceding one and the last fork is

found to be the octave of the �rst, calculate the

frequences of the �rst and the last.

Watch Video Solution

10. Calculate the velocity of sound in a gas in which two

waves of lengths one metre and 1.01 m produce 16 beats

in 4 seconds.

Watch Video Solution

https://dl.doubtnut.com/l/_1sgm9LrI4PxH
https://dl.doubtnut.com/l/_LAphe0C0Ls17


11. A tuning fork and a siren produce 18 beats in 3

seconds. The siren has 16 holes and is making 960

revolutions per minute. If the velocity of the siren is

reduced, the two notes will be in unison. Find the pitch

of the tuning fork.

Watch Video Solution

12. A tuning fork is in unison with a sonometer wire 80

cm long. If 2 beats are heard on shortening the wire by

one centimeter �nd the frequency of the fork?

Watch Video Solution

https://dl.doubtnut.com/l/_eDhloSULMksL
https://dl.doubtnut.com/l/_lRHLNE9rnXmk


13. Tivo sitar strings A and B playing the note 'Ga'are

slightly out of tunc and produce bedis of frequency 6 Hz.

The tension in the string A is slightly reduced and the

bear 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

14. A musical scale that is not based on any one key-note

but has the same character independent of the starting

note is known as an equally tempered scale. If in this

scale, an octave is divided into 12 half tones, what are the

frequencies of the successive half-tones between a note

of frequency 256 Hz and its octave ?

https://dl.doubtnut.com/l/_qzwxMSOG4ar9
https://dl.doubtnut.com/l/_EJH9xj1XB3ha


Watch Video Solution

15. A steel rod 100 cm long is dampled at into

middle.Then fundamental frequnecy of longitudinal

vibrations of the rod are given to be 2.53 kHz.What is the

speed of sound in sound is steel?

Watch Video Solution

16. Explain how the bridges should be placed in order to

divide a wire 1.1m. Long into three segments whose

fundamental frqeuencies are in the ratio 1:2:3.

Watch Video Solution

https://dl.doubtnut.com/l/_EJH9xj1XB3ha
https://dl.doubtnut.com/l/_xvZArFLvlWhx
https://dl.doubtnut.com/l/_QdONkr3KXQpt


17. A bridge is placed under the string of a sonometer at

a point near the middle when the two are plucked

simultaneously 3 beats per second are produced with a

stretching load of 4kg. Find the number of beats per

second when the load is increased to 16kg.

Watch Video Solution

18. Two organ pipes of the same diameter, one closed at

one end and the other open at both ends are

respectively 0.75m and 1.56 m long. When sounded

together, the number of beats heard is 4 per second.

Find the velocity of sound in air.

Watch Video Solution

https://dl.doubtnut.com/l/_03uMsOWbyQQ6
https://dl.doubtnut.com/l/_78mZtww1Sdo8


19. A stretched wire is kept near the open end of a closed

pipe 0.75 m long. The wire is 0.3 m long and has a mass

of 0.01 kg. The wire is made to vibrate in its fundamental

node, after Ixing at both ends. It sets the air column in

the tube hito vibration at its fundamental frequency by

resonance. Find (a) the frequency of oscillation of the air

column and 6) the tension in the wire. Velocity of sound

=330 m/s.

Watch Video Solution

20. Clamped at the middle a metal rod of length 1m and

density  gives dust heaps at intervals of7.5 × 103kg/m3

https://dl.doubtnut.com/l/_78mZtww1Sdo8
https://dl.doubtnut.com/l/_XPHv0LGCpbpK
https://dl.doubtnut.com/l/_clQz5wjOyMbD


8cm. Calculate the Young's modulus of the material of

the rod. Velocity of sound in the gas used in 400m/s.

Watch Video Solution

21. A load of 20kg is suspended by a steel wire. Its

frequency when rubbed with a resigned cloth is found to

be 20 times its freqency when plucked. Find the area of

cross section of the wire. Young's modulus of steel is

.

Watch Video Solution

19.6 × 1010N /m2

https://dl.doubtnut.com/l/_clQz5wjOyMbD
https://dl.doubtnut.com/l/_G8Jxzn9GdxP8


22. In Melde's experiment a loaded string of lenyek Im

weighing 0.5 gm khanging from a coming fork of

thegoency 200 and is vibrating in four loops. Calculate

the tension in string?

Watch Video Solution

23. A train stands at a platform, blowing a whistle of

frequency 400 Hz 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 10 

Watch Video Solution

10ms − 1 ms − 1 ?

https://dl.doubtnut.com/l/_qsnOTuvWVaC1
https://dl.doubtnut.com/l/_ttolR5XIhgYZ


24. A train standing in a station-yard blows a whistle of

frequency 400 Hz in still air. A wind starts blowing in the

direction from the yard to the station wit a speed of 10

. What are the frequeney, wavelength and speed

of sound foran observer standing on the station's

platform ? Is the situation exactly equivalent to the case

when the air is still and the observer runs towards the

yard at the speed of 10 

Watch Video Solution

ms − 1 ?

ms − 1 ?

25. A sonar system �xed in a submariene operatres at a

frequency 40KHz. An enemey submarine moves towards

the sonar with a speed of . What is the360kmh − 1

https://dl.doubtnut.com/l/_sUCk9Z6m2elk
https://dl.doubtnut.com/l/_EdTrRdLLObbF


frequency of sound re�ected by the submarine? Speed of

sound in water 

Watch Video Solution

1450ms − 1 ?

26. A source of sound is moving along a circular orbit of

radius 3 m with an angular velocity of 10 rad/s. A sound

detector located far away from the source is executing

linear S.H.M. along the line BD (see Fig. 14.4.13) with an

amplitude BC = CD=6m. The frequency of oscillation of

the detector is  per second. The source is at the

point BA when the detector is at the point B. If the

source epiits a continuous sound wave of frequency 340

Hz, �nd the maximum and the minimum frequencies

5/π

https://dl.doubtnut.com/l/_EdTrRdLLObbF
https://dl.doubtnut.com/l/_KzEFhIXbckMz


recorded by the detector.

Watch Video Solution

27. The 6563 Ã…  line emitted by hydrogen in a star is

found to be red-shifted by 15 Ã…. The speed with which

the star is receding from the earth is

Watch Video Solution

Hα

28. Explain how sound is propagated as a longitudinal

wave .

https://dl.doubtnut.com/l/_KzEFhIXbckMz
https://dl.doubtnut.com/l/_xsTJWFyqTiY7
https://dl.doubtnut.com/l/_LQKRRwHJupIM


Watch Video Solution

29. What are the primary components of a sound source

?

Watch Video Solution

30. What are (i) audible frequency, (ii) infra-sonics and

(iii) ultra-sonics ?

Watch Video Solution

31. Cite an experiment to show that sound needs a

material medium for its propagation.

https://dl.doubtnut.com/l/_LQKRRwHJupIM
https://dl.doubtnut.com/l/_vBIqy0NrP36b
https://dl.doubtnut.com/l/_1mCa5M2w24Wa
https://dl.doubtnut.com/l/_wmnrExy2F2xm


Watch Video Solution

32. Which property of sound is used in whispering

galleries.

Watch Video Solution

33. Mention the properties of sound.

Watch Video Solution

34. Which sound travels faster, infrasonics or ultrasonics

?

W h Vid S l i

https://dl.doubtnut.com/l/_wmnrExy2F2xm
https://dl.doubtnut.com/l/_rKyTTaoyvi02
https://dl.doubtnut.com/l/_OM3xiitlmBLf
https://dl.doubtnut.com/l/_xn9SJXfa551J


Watch Video Solution

35. What are the conditions for sound to interfere ?

Watch Video Solution

36. Name the factors on which the velocity of transverse

wave in a string depends.

Watch Video Solution

37. Write down the Newton's formula for the velocity of

sound in a gas. Why did his formula give wrong results ?

Watch Video Solution

https://dl.doubtnut.com/l/_xn9SJXfa551J
https://dl.doubtnut.com/l/_LSihCYJcQRqt
https://dl.doubtnut.com/l/_TDR350ryD1Mi
https://dl.doubtnut.com/l/_hmeripGp9QrR


38. How did Laplace's correct Newton's formula ?

Watch Video Solution

39. Velocity of sound in a gas does not depend on the

pressure of the gas. Why?

Watch Video Solution

40. Show that the velocity of sound in air increases by

 for every  rise in temperature.

Watch Video Solution

0.6ms − 1 1∘ C

https://dl.doubtnut.com/l/_hmeripGp9QrR
https://dl.doubtnut.com/l/_DqhG2YuBt1oY
https://dl.doubtnut.com/l/_9kBcHfZit9cI
https://dl.doubtnut.com/l/_6qhA1qUP5AaE


41. In which medium the speed of sound is more : humid

air or dry air ? Give a reason to your answer.

Watch Video Solution

42. What is the e�ect of wind on the velocity of sound ?

Watch Video Solution

43. Explain why you can predict the arrival of a train by

placing your ear on the rails without seeing

Watch Video Solution

https://dl.doubtnut.com/l/_6qhA1qUP5AaE
https://dl.doubtnut.com/l/_kjblMoUV62vc
https://dl.doubtnut.com/l/_YIkSs0TwNhOv
https://dl.doubtnut.com/l/_DQNendH480Qp
https://dl.doubtnut.com/l/_EO773heJICCO


44. What is the e�ect of frequency and amplitude on the

velocity of sound?

Watch Video Solution

45. Suppose you set your watch by the sound of a

distance siren, will it go fast or slow?

Watch Video Solution

46. "The velocity of sound is generally greater in solids

than in gas at N.T.P." Why?

Watch Video Solution

https://dl.doubtnut.com/l/_EO773heJICCO
https://dl.doubtnut.com/l/_tNYScDW14ySL
https://dl.doubtnut.com/l/_UArDMcdxRqNA


47. If one sound wave has twice the pressure amplitude

of the another sound in the same medium, �nd the ratio

of the intensities of the two sounds ?

Watch Video Solution

48. When sound wave travels from one medium into

another what possible changes could occur to (i) velocity,

(ii) frequency and (iii) wavelength ?

Watch Video Solution

49. Can an object vibrating transversely produce a sound

wave ? Explain.

https://dl.doubtnut.com/l/_KFlo4wlNu3P6
https://dl.doubtnut.com/l/_JFO3e4hhDL02
https://dl.doubtnut.com/l/_cECVulaLvRw9


Musical Sound

Watch Video Solution

50. Why does the speed of sound increase with increase

in temperature?

Watch Video Solution

1. A sound produced by one musical instruments is 20dB

more intense as compared to the sound by another

instrument. What are their relative powers?

Watch Video Solution

https://dl.doubtnut.com/l/_cECVulaLvRw9
https://dl.doubtnut.com/l/_wwEQMwP2jr2a
https://dl.doubtnut.com/l/_fmvpGUUwUJ9B


Conceptual Short Answer Questions With Answers

2. The intensity of sound from a point source is

, at a distance of 5.0 m from the

source. What will be the intensity at a distance of 25 m

from the source ?

Watch Video Solution

1.0 × 10− 8Wm − 2

1. "In a sound wave, a displacement node is a pressure

antinode and vice versa'. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_56D4gKo6f5Q5
https://dl.doubtnut.com/l/_KtZYlFw37jCt
https://dl.doubtnut.com/l/_OWLlOyYUPwGj


2. "Bats can ascertain distances, directions, nature and

size of the obstacles without any eyes". How ?

Watch Video Solution

3. "The reverberation time is larger for an empty hall

than a crowded hall". Why?

Watch Video Solution

4. If the same note is being played on two di�erent

musical instruments, our ears can distinguish between

the two sounds.

Watch Video Solution

https://dl.doubtnut.com/l/_OWLlOyYUPwGj
https://dl.doubtnut.com/l/_jqWrNMr3YO49
https://dl.doubtnut.com/l/_KGq5HL479uWf


5. Both transverse and longitudinal mechanical waves

can propagate through a solid, but only longitudinal

wave can propagate through a gas. Explain.

Watch Video Solution

6. "Ocean waves hitting a beach are always found to be

nearly normal to the shore.” Why?

Watch Video Solution

7. "The shape of a pulse getr distorted during

propagation in a dispersive medium." Why?

https://dl.doubtnut.com/l/_KGq5HL479uWf
https://dl.doubtnut.com/l/_a2xJB3fWhF65
https://dl.doubtnut.com/l/_M2YyPRwlQuV4
https://dl.doubtnut.com/l/_ODqtxpXJKmex


Watch Video Solution

8. 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 the spring sideways. 

(ii) Waves produced in a cylinder containing a liquid, by

moving its piston back and forth. 

(iii) Waves produced by a motor-boar sailing in water. 

(iv) Light waves travelling from the sun to the earth. 

(v) Ultrasonic waves in air, produced by a vibrating quartz

crystal.

Watch Video Solution

https://dl.doubtnut.com/l/_ODqtxpXJKmex
https://dl.doubtnut.com/l/_ObMGJ1InwQA8


9. "The velocity of sound is generally greater in solids

than in gas at N.T.P." Why?

Watch Video Solution

10. The velocity of sound in air at 324k is . If the

pressure is halved and temperature is raised to 400K,

what will be the new velocity?

Watch Video Solution

360ms − 1

11. "We cannot hear the explosions on other planets."

Why?

https://dl.doubtnut.com/l/_ObMGJ1InwQA8
https://dl.doubtnut.com/l/_Lj7v6LTzJiLK
https://dl.doubtnut.com/l/_Xk8K6bLrXNep
https://dl.doubtnut.com/l/_fiTFRjs7uTtL


Watch Video Solution

12. "During thunder, we can hear a rolling sound." Why?

Watch Video Solution

13. "The bells are made of metals and not of wood." Why?

Watch Video Solution

14. "When one person hammers at one end of a metal

pipe, ifa listener places his ear at the other end of the

pipe, two distinct sounds are heard." Why?.

W h Vid S l i

https://dl.doubtnut.com/l/_fiTFRjs7uTtL
https://dl.doubtnut.com/l/_ieBhiCzJYnfW
https://dl.doubtnut.com/l/_2C0uSOkWCxQn
https://dl.doubtnut.com/l/_ovr7rp3pWj6e


Watch Video Solution

15. “During the �lling of an empty bottle with water, the

pitch of the sound heard goes on changing." Why?

Watch Video Solution

16. At which point of a stationary wave the sound heard

is maximum, at the node or the antinode ?

Watch Video Solution

17. Why does an empty vessel produce more sound than

a �lled one?

https://dl.doubtnut.com/l/_ovr7rp3pWj6e
https://dl.doubtnut.com/l/_JKNe6w12NwU5
https://dl.doubtnut.com/l/_3hHJ9bdbtBoT
https://dl.doubtnut.com/l/_65M06bDlcK1g


Watch Video Solution

18. When a tuning fork (vibrating) is held close to ear,

one hears a faint hum. The same (vibrating tuning fork)

is held such that its stem is in contact with the table

surface, then one hears a loud sound. Explain.

Watch Video Solution

19. A cylindrical 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 the air-column is now

Watch Video Solution

https://dl.doubtnut.com/l/_65M06bDlcK1g
https://dl.doubtnut.com/l/_Rl8rRYVOQsIl
https://dl.doubtnut.com/l/_0Gg2ZPgnArn2


20. The frequency of a sonometer wire is f . When the

weight producting the tensions are completely.

Immersed in water the frequency becomes  and on

immersing the weight in acertain liquid the fequency

becomes . The speci�c gravity of the liquid is

Watch Video Solution

f /2

f /3

21. Two organ pipes of same length, open a bosh ends,

produce sound of di�erent frequencies if their radii are

di�erent. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_0Gg2ZPgnArn2
https://dl.doubtnut.com/l/_Q6sfsvdtnO3v
https://dl.doubtnut.com/l/_EXSwsmYI1KtC


22. A whistle is rotated in a horizontal circle. Is there any

change in the sound of the whistle, heard by a person

standing (i) at the centre of the circle (ii) outside the

circle ?

Watch Video Solution

23. How will you distinguish between a note and its

echo?

Watch Video Solution

24. Give the relationship between the fundamental note

and overtone in an open pipe.

https://dl.doubtnut.com/l/_dLdDBDSjxoaS
https://dl.doubtnut.com/l/_ouyI7WEdK0x7
https://dl.doubtnut.com/l/_8CPCx9S5RCT6


Long Answer Questions

Watch Video Solution

25. Give the relationship between the fundamental note

and overtone in an open pipe.

Watch Video Solution

1. (a) What are the characteristics of wave motion ? 

(b) Explain the di�erence between longitudinal wave and

transverse wave. 

(c) Draw diagram to show the formation of a transverse.

Show the position of the vibrating particles at time

https://dl.doubtnut.com/l/_8CPCx9S5RCT6
https://dl.doubtnut.com/l/_KeNqsIZoEdMU
https://dl.doubtnut.com/l/_ElxmoFdG7bXR


, on a

graph.

Watch Video Solution

t = 0, t = , t = 2 , t = 3 and t = 3
T

4

T

4

T

4

T

4

2. (a) What is a harmonic wave? Write down the general

expression for a harmonic wave. 

(b) Show that the phase of a wave changes (i) with time

and (ii) with distance.

Watch Video Solution

3. (a) Obtain the relation connecting particle velocity and

wave velocity. 

https://dl.doubtnut.com/l/_ElxmoFdG7bXR
https://dl.doubtnut.com/l/_GENaLjBqpBpq
https://dl.doubtnut.com/l/_9ikRMg1uc24C


(b) What is wavefunction? What is its signi�cance ? 

(c) When a longitudinal wave passes through a medium

(liquid or gas) write down the expression for the

pressure amplitude of the wave.

Watch Video Solution

4. (a) Explain the terms energy density and intensity of

wave. 

(b) Show that the intensity of a wave is proportional to

the square of the amplitude.

Watch Video Solution

https://dl.doubtnut.com/l/_9ikRMg1uc24C
https://dl.doubtnut.com/l/_krHyTEvq23A3


5. State the speed of sound in air ?

Watch Video Solution

6. (a) What happens when two sound waves of equal

frequencies and amplitude travelling in the same

direction are superposed ? 

(b) Draw a diagram to show the formation of beats, 

(c) Derive an expression for the beat frequency.

Watch Video Solution

7. (a) What are standing waves or stationary waves ? 

(b) Show that when a transverse wave travels from a

https://dl.doubtnut.com/l/_f1NPikRwZeCS
https://dl.doubtnut.com/l/_dhSZdh1ovc7v
https://dl.doubtnut.com/l/_hEglLuKTTiwG


rarer to a denser medium it gets re�ected with a phase

change of . Also prove that wien a transverse wave

travels from a denser to rarer medium it gets re�ected

from the surface separating the two media without any

phase change.

Watch Video Solution

πt

8. (a) What are the characteristics of stationary wave? 

(b) Derive an expression for the stationary wave using

the expression prove that there is no transfer of energy

in a stationary wave.

Watch Video Solution

https://dl.doubtnut.com/l/_hEglLuKTTiwG
https://dl.doubtnut.com/l/_U0vZPgATFQRE
https://dl.doubtnut.com/l/_elChtSDmb8EU


9. (a) A string of length L is stretched between two rigid

supports. It is plucked at the centre. What type of wave is

formed in it? What is its frequency? 

(b) Obtain expressions for the frequency of higher

harmonics of vibrations of a stretched string, 

(c) State the laws of vibrating string-

Watch Video Solution

10. Describe an experiment to verify the laws of re�ection

of light.

Watch Video Solution

https://dl.doubtnut.com/l/_elChtSDmb8EU
https://dl.doubtnut.com/l/_7wVwaaUuvMZU


11. (a) Draw diagrams to show the longitudinal mode of

vibration and transverse mode of vibration of an

electrically maintained tuning fork in the Melde's

experiment. 

(b) Indicate with the help of a diagram the positions of

nodes and antinodes on a vibrating tuning fork.

Watch Video Solution

12. A vibrating toning fork is held at the mouth of (i) a

closed pipe and (ii) an open pipe. Draw diagrams to show

the formation of various modes. Obtain the frequency of

the fundamental mode and 

(ii) higher harmonics, in each case.

https://dl.doubtnut.com/l/_4EhaDuERmvwY
https://dl.doubtnut.com/l/_WrPLoyBhFaRF


Watch Video Solution

13. Describe an experiment to estimate the speed of

sound in air.

Watch Video Solution

14. (a) Explain the formation of stationary waves on a rod

�xed at the middle. 

(b) How is the speed of sound in (i) a liquid and (ii) a gas

determined using a Kundt's tude.

Watch Video Solution

https://dl.doubtnut.com/l/_WrPLoyBhFaRF
https://dl.doubtnut.com/l/_YVmz0940vP7b
https://dl.doubtnut.com/l/_83TxzoNClp1A


15. (a) Distinguish between transverse wave and

longitudinal wave. Give one example of each type. 

(b) A stretched string of length I and under a tension T,

emits a note of fundamental frequency n. The tension is

now reduced to T/2 and the vibrating length changed so

that the frequency of the second harmonic is equal to n.

Find out the new length of the string in terms of its

original length.

Watch Video Solution

16. (a) What is Dappler e�ect? 

The frequency r of a source of sound appears to be n' to

a stationary listener when the source is moving with

https://dl.doubtnut.com/l/_RLV1hnRzVGem
https://dl.doubtnut.com/l/_44urnXvxlrMu


Short Answer Questions

velocity  away from him. The velocity of sound is V.

Write an expression for n' in terms of r, .  

(b) Distinguish between the characteristics of

progressive and stationary waves. Use diagrams to

distinguish.

Watch Video Solution

Vs

V and Vs

1. Give an example of a wave in one dimension.

Watch Video Solution

https://dl.doubtnut.com/l/_44urnXvxlrMu
https://dl.doubtnut.com/l/_s5SCLSBFlKN8


2. “Sound is an example of a wave in three dimensions."

Why?

Watch Video Solution

3. What is a wave ? What are elastic waves ?

Watch Video Solution

4. What is the di�erence between a sound wave and a T.

V. wave ?

Watch Video Solution

https://dl.doubtnut.com/l/_FjLGdfwnW9tm
https://dl.doubtnut.com/l/_2EcdVOyKJjSf
https://dl.doubtnut.com/l/_QSGDQWarWF6K
https://dl.doubtnut.com/l/_VkxlkYcjmrCz


5. What is meant by (i) rarefaction (ii) condensation ?

Watch Video Solution

6. What are the characteristics of wave motion ?

Watch Video Solution

7. Is it possible to produce longitudinal wave and

transverse wave in the same medium? Explain with an

example.

Watch Video Solution

https://dl.doubtnut.com/l/_VkxlkYcjmrCz
https://dl.doubtnut.com/l/_tOkx42pBXTDe
https://dl.doubtnut.com/l/_cnuf5sg4iGMY


8. How are the wavelength and frequency of a sound

wave related to its speed?

Watch Video Solution

9. Distinguish between Transverse and Longitudinal

waves

Watch Video Solution

10. Using suitable diagram explain how sound wave

propagates through air from a vibrating tuning fork?

Watch Video Solution

https://dl.doubtnut.com/l/_jqDPudUVnri1
https://dl.doubtnut.com/l/_5TTRzHifqVBz
https://dl.doubtnut.com/l/_f8EeeqYvgfNh


11. Draw diagrams to show the instantaneous positions

of the vibrating particles of a medium at time t=0, T/4,

T/2 and T when a transverse wave propagates through it.

Watch Video Solution

12. Explain the terms crest and trough in relation to a

transverse wave.

Watch Video Solution

13. Is it possible to represent a longitudinal wave using

crests and troughs ?

Watch Video Solution

https://dl.doubtnut.com/l/_RpBZCCXW1nj6
https://dl.doubtnut.com/l/_WJGIxPqwVEjZ
https://dl.doubtnut.com/l/_XYkJALdxeaoE


Watch Video Solution

14. Draw the displacement-time graph of a longitudial

wave. On the diagram mark the region of compression

and region of rarefaction.

Watch Video Solution

15. Draw the pressure-distance graph of a longitudinal

wave. Compare it with the displacement-graph. What can

you conclude from the graph ?

Watch Video Solution

https://dl.doubtnut.com/l/_XYkJALdxeaoE
https://dl.doubtnut.com/l/_s2rTf6ni54at
https://dl.doubtnut.com/l/_fOzGHqDeaIdm


16. What do we represent a wave using the equation,

 What is the meaning of each

symbol ?

Watch Video Solution

y = A sin(ωt + △ ϕ) ?

17. For a wave propagating in the positive x direction the

instantaneous displacement of the particle is

. What is the signi�cance of the

negative sign ? If positive sign is used, what does it

represent?

Watch Video Solution

y = A sin (t − )
2π

T

x

v

https://dl.doubtnut.com/l/_6xmRMfhe3uAX
https://dl.doubtnut.com/l/_iZmwOenXN0Ss


18. What is meant by phase of a wave ?

Watch Video Solution

19. If  denotes phase di�erence, then explain the

meaning of the following two equations. 

(i) 

Watch Video Solution

△ ϕ

△ ϕ = △ t and (ii) △ ϕ = x
2π

T

2π

λ

20. Write down the wave equation in four di�erent

forms.

Watch Video Solution

https://dl.doubtnut.com/l/_g4PQ8byVdHrv
https://dl.doubtnut.com/l/_MNf6kjA2X0qF
https://dl.doubtnut.com/l/_PQn6sPNyM1Sb


21. State any two characteristics of a plane progressive

wave.

Watch Video Solution

22. What is meant by (i) particle velocity and (ii) wave

velocity. How are they related ?

Watch Video Solution

23. Write down the di�erential equation of a plane

progressive wave.

Watch Video Solution

https://dl.doubtnut.com/l/_4SwkB6zPENUT
https://dl.doubtnut.com/l/_K2LSjT4JJDRe
https://dl.doubtnut.com/l/_3dHSe7KndcXl


24. What is meant by wave-function? What is its

signi�cance ?

Watch Video Solution

25. Write down the equation for the excess pressure

when a wave propagates through a medium.

Watch Video Solution

26. What is meant by the intensity of a wave ?

Watch Video Solution

https://dl.doubtnut.com/l/_fExk7phOCp1U
https://dl.doubtnut.com/l/_ZKbUZEwdPUJJ
https://dl.doubtnut.com/l/_kh3Y8niPnKdF
https://dl.doubtnut.com/l/_38X9d2ae1JvQ


27. Show that the intensity of a wave is proportional to

the square of the amplitude.

Watch Video Solution

28. Is it possible to have a wave which is neither

longitudinal nor transverse ?

Watch Video Solution

29. Name one property of waves that do not change

when the wave passes from one medium to another.

Watch Video Solution

https://dl.doubtnut.com/l/_38X9d2ae1JvQ
https://dl.doubtnut.com/l/_ubYHeK7fMntN
https://dl.doubtnut.com/l/_MRYMbwXFSaVi
https://dl.doubtnut.com/l/_pckeo1jJi03Q


30. Obtain an expression for the volume strain in a

medium when a longitudinal wave propagates through

the medium.

Watch Video Solution

31. Name a property common to both longitudinal and

transverse wave.

Watch Video Solution

32. The ratio of the densities of oxygen and nitrogen is

8:7. In which gas the intensity of sound heard is

maximum?

https://dl.doubtnut.com/l/_pckeo1jJi03Q
https://dl.doubtnut.com/l/_HPM8MMdtoaFA
https://dl.doubtnut.com/l/_RmzYf6rUcqx3


Superposition Of Waves Beats Stationary Waves

Watch Video Solution

1. State the principle of superposition ? Why do we use

the phrase 'algebraic sum' in the statement ?

Watch Video Solution

2. How should two waves superpose each other such that

there is (i) constructive interference and (ii) destructive

interference.

Watch Video Solution

https://dl.doubtnut.com/l/_RmzYf6rUcqx3
https://dl.doubtnut.com/l/_x3fhvJKrQ2xc
https://dl.doubtnut.com/l/_OlguRFATxazN


3. When a crest and trough of equal implitude and

wavelength superpose there is destructive interference.

What happens to the energy?

Watch Video Solution

4. When two waves of amplitudes  superpose

each other what is the ratio of maximum intensity to the

minimum intensity.

Watch Video Solution

A1 and A2

5. What are beats? What is beat frequency?

Watch Video Solution

https://dl.doubtnut.com/l/_8vMxCntf4hQi
https://dl.doubtnut.com/l/_QO8aXyXhCGoS
https://dl.doubtnut.com/l/_VbFrryjVjQpH


Watch Video Solution

6. What is the beat frequency which a human ear can

distinguish?

Watch Video Solution

7. Draw diagrams to show the formation of beats?

Watch Video Solution

8. Mention the applications of beats,

Watch Video Solution

https://dl.doubtnut.com/l/_VbFrryjVjQpH
https://dl.doubtnut.com/l/_BwWXIyUjAtWI
https://dl.doubtnut.com/l/_i3NAXhcWeiqG
https://dl.doubtnut.com/l/_SyLBOLkefxU7
https://dl.doubtnut.com/l/_KWuE00rkov14


9. Draw a diagram to show the shape of a square wave

pulse on a string when it gets re�ected from (i) �xed

boundary and (ii) a free end boundary.

Watch Video Solution

10. Can we apply the principle of superposition to both

types of waves ?

Watch Video Solution

11. A longitudinal wave travels from a rarer medium to a

denser medium and gets re�ected. Draw a diagram to

explain the re�ection

https://dl.doubtnut.com/l/_KWuE00rkov14
https://dl.doubtnut.com/l/_tV1MJpJoOEMh
https://dl.doubtnut.com/l/_xFOw2TeiM9IW


Watch Video Solution

12. When a longitudinal wave travels from one medium

to another, a compression is re�ected as a rarefaction.

What can you say about the medium ?

Watch Video Solution

13. What are normal modes?

Watch Video Solution

https://dl.doubtnut.com/l/_xFOw2TeiM9IW
https://dl.doubtnut.com/l/_NRzjBjC9Fdfx
https://dl.doubtnut.com/l/_SdR1RbQCRA6c


14. Assertion: Stationary waves are so called because

particles are at rest in stationary waves. 

Reason: They are formed by the superposition of two

identical waves travelling in opposite directions.

Watch Video Solution

15. How much energy is carried by a standing wave?

Watch Video Solution

16. What are nodes and antinodes?

Watch Video Solution

https://dl.doubtnut.com/l/_FkCAASfNeVrt
https://dl.doubtnut.com/l/_iVA267FCy9bN
https://dl.doubtnut.com/l/_t2KnWbOlI6Mj


17. What is the distance between (i) two consecutive

nodes or antinodes (ii) a node and an antinode for a

standing wave.

Watch Video Solution

18. Give the name of the points in a stationary wave at

which (i) velocity is zero (ii) displacement is zero and (iii)

strain is maximum.

Watch Video Solution

19. Write down the expression for the stationary wave.

Watch Video Solution

https://dl.doubtnut.com/l/_u8QZLcVw5WYE
https://dl.doubtnut.com/l/_NgtzRoalrMso
https://dl.doubtnut.com/l/_qiRgabfZnX3b


Watch Video Solution

20. In the stationary wave equation which part

represents the variation in the amplitude.

Watch Video Solution

21. Nezne the points at which the phase of the vibrating

particles in a stationary wave change suddenly.

Watch Video Solution

22. Explain the terms (i) fundamental frequency (ii)

harmonics and (iii) overtones.

https://dl.doubtnut.com/l/_qiRgabfZnX3b
https://dl.doubtnut.com/l/_nxs1niwTuLCr
https://dl.doubtnut.com/l/_xj39urepwcnP
https://dl.doubtnut.com/l/_DOIIgtJ7ogj7


Watch Video Solution

23. Can we always call the second harmonic as the �rst

overtone? Give examples.

Watch Video Solution

24. Draw a diagram to show the various modes of

vibration of a stretched string.

Watch Video Solution

25. Write down the frequency of the nth harmonic of a

stretched string.

https://dl.doubtnut.com/l/_DOIIgtJ7ogj7
https://dl.doubtnut.com/l/_LsYUrI898hGL
https://dl.doubtnut.com/l/_VPni5N5V784N
https://dl.doubtnut.com/l/_yjb3I6XkePD7


Watch Video Solution

26. Why rubber strings are not preferred in a sonometer

?

Watch Video Solution

27. What are the frequencies heard when a stretched

wire is plucked in the middle ?

Watch Video Solution

https://dl.doubtnut.com/l/_yjb3I6XkePD7
https://dl.doubtnut.com/l/_vNmqKhNYqW1e
https://dl.doubtnut.com/l/_NOpzcVUsqxZF


28. If the temperature of the wire in a sonometer is

increased what happens to the frequency of the sound

heard?

Watch Video Solution

29. "The strings used in a sitar are of di�erent thickness

and di�erent materials." Why?

Watch Video Solution

30. The string in E sonometer is touched lightly at a

point one-third of its length from one end. Which

harmonics is produced ?

https://dl.doubtnut.com/l/_XYg3LERpNk0h
https://dl.doubtnut.com/l/_gd0fPhWJnNa1
https://dl.doubtnut.com/l/_JI4atAVCs536


Watch Video Solution

31. "The weights used 10 stretch the wire in a sonometer

is immersed in water." What happens to the frequency?

Watch Video Solution

32. If the weight suspended in a sonometer wire is made

nine times. (assume the wire does not break). Will the

frequency of vibration of the wire becomes exactly

thrice? Give reasons.

Watch Video Solution

https://dl.doubtnut.com/l/_JI4atAVCs536
https://dl.doubtnut.com/l/_by8hRKvoLjUx
https://dl.doubtnut.com/l/_0Rk7izKG9enQ
https://dl.doubtnut.com/l/_egNakIrpEutR


33. Four wires of identical lengths, diameters and

materials are stretched on a sonometer box. What is the

ratio of the tensions in the wires such that the ratio of

their fundamental frequencies is 4:3:2:1?

Watch Video Solution

34. What is the fractional change in tension in a

sonometer wire of constant length to produce a note

one octave lower than the previous note?

Watch Video Solution

35. State the laws of vibrating strings.

h id l i

https://dl.doubtnut.com/l/_egNakIrpEutR
https://dl.doubtnut.com/l/_3So4k3XhQ4kP
https://dl.doubtnut.com/l/_iiTs5TbKNjPk


Watch Video Solution

36. What is the ratio of the number of loops in a Meldes'

string, when the string vibrates in longitudinal mode and

transverse mode.

Watch Video Solution

37. Draw diagrams to show the loop formation in a

vibrating tuning fork.

Watch Video Solution

https://dl.doubtnut.com/l/_iiTs5TbKNjPk
https://dl.doubtnut.com/l/_xae6HngtS857
https://dl.doubtnut.com/l/_V53A7RF9qeSP


38. When a tuning fork vibrates will there be any

overtones present ?

Watch Video Solution

39. Draw diagrams to show the various modes of

vibration in (i) an open pipe and (ii) a closed pipe.

Watch Video Solution

40. What is the fundamental frequency of vibration of air

in (i) an open pipe and (ii) a closed pipe.

Watch Video Solution

https://dl.doubtnut.com/l/_ahjlg0TOynbP
https://dl.doubtnut.com/l/_KNtl6hBCmWBe
https://dl.doubtnut.com/l/_RlJQgIoIdjOH


41. Write down the expression for the nth harmonic in (i)

closed pipe (ii) an open pipe.

Watch Video Solution

42. What should be the ratio of the lengths of a closed

pipe and an open pipe, so that the frequency of their

First overtones are the same.

Watch Video Solution

43. What is meant by the end correction ?

Watch Video Solution

https://dl.doubtnut.com/l/_Crs4zCuByI1i
https://dl.doubtnut.com/l/_e37CTd0S4xC3
https://dl.doubtnut.com/l/_ivJhCpaqP1aq


44. There are two similar organ pipes. When they are

sounded together they produce the fundamental note of

the same frequency. Now the length of one of the pipes

is reduced and they are sounded together. What will

happen?

Watch Video Solution

45. "The sound produced by an open pipe is sweeter than

that from a closed pipe." Way ?

Watch Video Solution

https://dl.doubtnut.com/l/_tWd7ukpUFTj7
https://dl.doubtnut.com/l/_1ICPDdExBqiL


46. What is the e�ect of temperature and pressure on

the frequency of note emitted by an organ pipe ?

Watch Video Solution

47. Why we use air columns in musical instruments ?

Watch Video Solution

48. The frequeny of the fundamental note emitted from

an organ pipe is 200 Hz. When sir is blown forcefully the

frequency of the �rst overtone emitted is 600 Hz. Is the

pipe open or closed ?

Watch Video Solution

https://dl.doubtnut.com/l/_i24faqvqntvZ
https://dl.doubtnut.com/l/_yHnwn0vJIva0
https://dl.doubtnut.com/l/_cqAdsp9vgbYp


Watch Video Solution

49. There are two organ pipes of exactly the same length

and material but of di�erent diameters. Will their

fundamental frequencies be equal ?

Watch Video Solution

50. An organ pipe has a frequency n. If its length is

doubled what happens to the frequency?

Watch Video Solution

https://dl.doubtnut.com/l/_cqAdsp9vgbYp
https://dl.doubtnut.com/l/_wEbbb1hrLO9J
https://dl.doubtnut.com/l/_bfyY7fJUhQjs


51. In the resonance column experiment, why do we use

water ? Can we use any other liquid ?

Watch Video Solution

52. "In a resonance column experiment, when the length

of the air column is increased by changing the water

level sound heard becomes louder." Why?

Watch Video Solution

53. Write down the equation for �nding the frequency of

a fork, using another fork of known frequency.

Watch Video Solution

https://dl.doubtnut.com/l/_f9R5qumr0DSW
https://dl.doubtnut.com/l/_290RsqTM3ITm
https://dl.doubtnut.com/l/_r1tNUc5DBwYh


Doppler E�ect Musical Sound Noise

Watch Video Solution

54. How will you determine the velocity of sound in a gas

using Kundts tube?

Watch Video Solution

55. Write down the expression for �nding the velocity of

sound in a liquid using a Kundts tube.

Watch Video Solution

https://dl.doubtnut.com/l/_r1tNUc5DBwYh
https://dl.doubtnut.com/l/_xtYvrYGvNPtg
https://dl.doubtnut.com/l/_RYhnoUJhuDhX


1. Name the factors on which Doppler e�ect depend.

Watch Video Solution

2. Is it possible that the apparent frequency of the sound

heard by a moving listener is the same as the true

frequency ? If so give an example,

Watch Video Solution

3. What is red shift? What does it signify?

Watch Video Solution

https://dl.doubtnut.com/l/_uQHzWXVWGiFf
https://dl.doubtnut.com/l/_BcIbRuZnEbMo
https://dl.doubtnut.com/l/_GFnOw8Lk1VGK
https://dl.doubtnut.com/l/_bHmNwmcGXgge


4. A source of sound moves towards an observer

Watch Video Solution

5. With what velocity a person should move so that he

hears an octave of the note produced by a source at

rest?

Watch Video Solution

6. Can we apply Doppler e�ect to a source of sound

moving faster than the velocity of sound?

Watch Video Solution

https://dl.doubtnut.com/l/_bHmNwmcGXgge
https://dl.doubtnut.com/l/_xhdrZ8y1JptP
https://dl.doubtnut.com/l/_U42XTU2cYhj8
https://dl.doubtnut.com/l/_nbuINwuPTRVd


7. Distinguish between music and noise.

Watch Video Solution

8. State three characteristics of musical sound.

Watch Video Solution

9. What is a decibel ?

Watch Video Solution

https://dl.doubtnut.com/l/_nbuINwuPTRVd
https://dl.doubtnut.com/l/_dE6nTpxId1yQ
https://dl.doubtnut.com/l/_bNCVKW6nx042


10. What is the loudness corresponding to the threshold

of hearing ?

Watch Video Solution

11. What is Phon?

Watch Video Solution

12. How will you distinguish between two sounds of same

pitch and loudness emitted from two di�erent Sources ?

Watch Video Solution

https://dl.doubtnut.com/l/_vF5mx0K5NBM9
https://dl.doubtnut.com/l/_SOL6d4fsh1Tc
https://dl.doubtnut.com/l/_kSgHKNx15mpa
https://dl.doubtnut.com/l/_akWxmejbNq0C


13. What is meant by an octave.?

Watch Video Solution

14. What is meant by a diatonic scale ?

Watch Video Solution

15. Distinguish between major tone and minor tone.

Watch Video Solution

16. What is noise?

Watch Video Solution

https://dl.doubtnut.com/l/_akWxmejbNq0C
https://dl.doubtnut.com/l/_NIc9U4gLZOab
https://dl.doubtnut.com/l/_Gkk1cx9Dvswm
https://dl.doubtnut.com/l/_48zAegph1ezV


17. What are noise sources?

Watch Video Solution

18. How will you classify the noise sources?

Watch Video Solution

19. State any two harmful e�ects of noise pollution on

human health.

Watch Video Solution

https://dl.doubtnut.com/l/_48zAegph1ezV
https://dl.doubtnut.com/l/_nIYfCzh1zbRX
https://dl.doubtnut.com/l/_VsYiI356ws8K
https://dl.doubtnut.com/l/_sCuAUa1D3c2V
https://dl.doubtnut.com/l/_DJPqPjb3CZSM


20. State any two harmful e�ects of noise pollution on

human health.

Watch Video Solution

21. Write a note on noise reduction and noise control.

Watch Video Solution

22. What are ultrasonics?

Watch Video Solution

https://dl.doubtnut.com/l/_DJPqPjb3CZSM
https://dl.doubtnut.com/l/_HeVV2KYEYfHb
https://dl.doubtnut.com/l/_lR7kA5ZR4zej


23. Mention three applications of ultrasonic waves.

Watch Video Solution

24. What is supersonic speed?.

Watch Video Solution

25. What is Mach number?

Watch Video Solution

26. Distinguish between Mach 1 and Mach 2.

https://dl.doubtnut.com/l/_HtQyFWpxntZq
https://dl.doubtnut.com/l/_zdBqqJLvz5Q3
https://dl.doubtnut.com/l/_12KLXyVj0hNe
https://dl.doubtnut.com/l/_cmmRLEPDH4jc


Very Short Answer Questions

Watch Video Solution

1. Name the properties which a material medium should

have in order that a wave propagates through it.

Watch Video Solution

2. When a wave passes through a medium, what type of

motion do the particles execute ?

Watch Video Solution

https://dl.doubtnut.com/l/_cmmRLEPDH4jc
https://dl.doubtnut.com/l/_VDyd7aXqio23
https://dl.doubtnut.com/l/_d9Y0THMl525K


3. Is it possible to produce transverse in air ?

Watch Video Solution

4. What type of wave motion is observed by a person

standing near the sea-coast ?

Watch Video Solution

5. When a wave propogates through a medium what is

the direction of vibrations of the particles, if thewave is

(i) transverse and (ii) longitudinal

Watch Video Solution

https://dl.doubtnut.com/l/_q9XDrAbkXPXY
https://dl.doubtnut.com/l/_Wlxnhd1ste0c
https://dl.doubtnut.com/l/_oL2AC3OaMF70


6. “Longitudinal waves are called pressure waves" Why?

Watch Video Solution

7. Compared to air sound heard is more in carbon

dioxide why?

Watch Video Solution

8. What is the nature of wave produced in a lake, due to

an explosion inside the lake ?

Watch Video Solution

https://dl.doubtnut.com/l/_ZIjE9vQNswVd
https://dl.doubtnut.com/l/_1uEeDHBCoe2N
https://dl.doubtnut.com/l/_ZlxGRUvqUDmo
https://dl.doubtnut.com/l/_9qcqFicHGmmr


9. A �ute contains a number of holes of di�erent

positions Why?

Watch Video Solution

10. A sitar contains a number of wires of di�erent

thickness Why?

Watch Video Solution

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

water in a resonance tube how does the frequency

change?

Watch Video Solution

https://dl.doubtnut.com/l/_9qcqFicHGmmr
https://dl.doubtnut.com/l/_p0poIEWkWqjl
https://dl.doubtnut.com/l/_bbrt8i33q2uy


12. In sound, beats are heared when two independent

sources are sounded together. Is it possible in the case

of sources of light ?

Watch Video Solution

13. Why a stationary wave is called so ?

Watch Video Solution

14. The temperature of an organ pipe when it is in

resonance with a tuning fork is increased. How does the

resonant length change?

https://dl.doubtnut.com/l/_bbrt8i33q2uy
https://dl.doubtnut.com/l/_ISWutHqnNS44
https://dl.doubtnut.com/l/_zRk6Acadqq8B
https://dl.doubtnut.com/l/_E7EREqrHd9It


Selected Problems From Wave Equation Intensity Energy

Density

Watch Video Solution

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

frequency 480 Hz completes 50 vibrations. Velocity of

sound is 348 .

Watch Video Solution

ms − 1

2. A broadcasting station radiates at a frequency of 555

kHz. What is the wavelength ? Given velocity of wave is

.3 × 108ms − 1

https://dl.doubtnut.com/l/_E7EREqrHd9It
https://dl.doubtnut.com/l/_N5DVDAzzrXSm
https://dl.doubtnut.com/l/_9rWpF0EfjnR8


Watch Video Solution

3. What is the amplitude, the wavelength and velocity of

the wave represented by y(x, t)= 5 sin x and y are in

metre?

View Text Solution

4. The equation of a transverse wave travelling along x-

axis is given by y = 10 sin  (0.01 x- 2.0t) where y and x

are represented in centimeters and, in seconds. Find the

amplitude, frequency velocity and wavelength of the

wave.

Watch Video Solution

π =

https://dl.doubtnut.com/l/_9rWpF0EfjnR8
https://dl.doubtnut.com/l/_ThwhBn6fBdmY
https://dl.doubtnut.com/l/_9MQBOqPYJ4kB


5. A plane progressive wave is given by

  

Find the wavelength and the phase di�erence between

two points at r= 0.3 m and r=0.425 m. Also �nd the

maximum particle velocity.

Watch Video Solution

y = 0.3 sin( t − 25.12x)
220

7

6. A plane progressive wave is given by

, where t is in second y is

in m. Find the amplitude, and phase di�erence between

two points separated by a distance 0.01m.

Watch Video Solution

y = 3 × 10− 7 sin(8500t − 25x)

https://dl.doubtnut.com/l/_9MQBOqPYJ4kB
https://dl.doubtnut.com/l/_QpWLjo5ob2rm
https://dl.doubtnut.com/l/_P6REVsgjdjKU


7. The phase velocity of a wave of frequency 500 Hz is

400 m/s (i) How far apart are two points  out of

phase? (ii) Calculate the phase di�erence between two

displacements atá certain point at times  apart

Watch Video Solution

61∘

10− 3

8. A wave has an amplitude of 0.02 m, frequency 660 Hz

and velocity 330 m/s. If the wave propagates along the

negative X-direction what is equation for the wave?

Watch Video Solution

https://dl.doubtnut.com/l/_P6REVsgjdjKU
https://dl.doubtnut.com/l/_3CuAipG6PJfS
https://dl.doubtnut.com/l/_z60tRJCUKUGF
https://dl.doubtnut.com/l/_p2QaUJxKEhRJ


9. A progressive wave of frequency 550 Hz is travelling

with a velocity of 360 ms How far apart are the two

points  out of phase ?

Watch Video Solution

60∘

10. Given  metre. Calculate the

wavelength and velocity of the wave represented by this

equation.

Watch Video Solution

y = 0.8 sin 6π[t + ]
x

40

11. The equation for the transverse wave travelling along

a string is y = 4 sin  lengths expressed2π( − )
t

0.05

x

60

https://dl.doubtnut.com/l/_p2QaUJxKEhRJ
https://dl.doubtnut.com/l/_vrKt6uQr5grE
https://dl.doubtnut.com/l/_xUxC0Vf9Obsa


in cm and time period in sec. Calculate the wave velocity

and maximum particle velocity.

Watch Video Solution

12. Obtain the equation of a harmonic wave travelling in

the negative x-direction with the characteristics given

below. Amplitude is 4.5 cm, wavelength is 20 cm, wåve

velocity is 

Watch Video Solution

40ms − 1 ?

13. A broadcasting station radiates at a frequency of 710

kHz. What is the wavelength ? Velocity of light

https://dl.doubtnut.com/l/_xUxC0Vf9Obsa
https://dl.doubtnut.com/l/_Y8Ro4cnP2PQk
https://dl.doubtnut.com/l/_poom6WL2qu85


Watch Video Solution

= 3 × 108  m/s.

14. How far does the sound travel in air when a tuning

fork of frequency 500 Hz completes 25 vibrations ?

Velocity of sound in air is 332 .

Watch Video Solution

ms − 1

15. What is the wavelength of a wave frequency 262 Hz in

water if the wave velocity is  in water?

Watch Video Solution

1480ms − 1

https://dl.doubtnut.com/l/_poom6WL2qu85
https://dl.doubtnut.com/l/_SPzYOxdBM6Qi
https://dl.doubtnut.com/l/_RBOJzkjugWwJ
https://dl.doubtnut.com/l/_rp0dWaKoiIJH


16. A plane progressive wave propagating through air

has an amplitude of  and a frequency of 480 Hz.

Calculate the energy density and intensity of wave. Given

velocity of wave  and density of air 

.

Watch Video Solution

10− 3m

= 340ms − 1

= 1.29kg m − 3

17. The intensity of a wave propagating through air is

. If the frequency of the wave is 500 Hz

calculate the displacement amplitude ?

, speed of sound in air= 340

m/s]

Watch Video Solution

0.22Wm − 2

[Density of air=1.29 kgm3

https://dl.doubtnut.com/l/_rp0dWaKoiIJH
https://dl.doubtnut.com/l/_Rt9HVO0jSFs3


18. The ratio of the velocity of a wave in two media (1)

and (2) is 2:1 and the ratio of their density is 3:1. When

the wave enters the second medium the intensity is

reduced to half of its value in the �rst medium. Find the

ratio of the amplitude of the wave in the two media ?

Watch Video Solution

19. The intensity of a wave emitted from a small source at

a distance 10 m is  What is the

intensity at a distance 100 m ?

Watch Video Solution

20 × 10− 3Wm − 2.

https://dl.doubtnut.com/l/_Rt9HVO0jSFs3
https://dl.doubtnut.com/l/_vMnkilMndKfa
https://dl.doubtnut.com/l/_5PfgTn7bDa9b
https://dl.doubtnut.com/l/_kNiusocuehoI


20. The amplitude of the sound wave emitted by a source

is  If the frequency of sound is 600 Hz, what is (i)

the energy per unit volume and (ii) the intensity of

sound ? Speed of sound = 340 m/s, Density of air

.

Watch Video Solution

10− 3m.

= 1.29 kg/m3

21. For a plane harmonic sound wave of frequency 1000

Hz in air, the pressure amplitude is  What is the

displacement amplitude ? Atmospheric pressure is

 Velocity of sound in air is 

Watch Video Solution

1 N/m2 ?

1.01 × 105  N/m2, γ = 1.4.

340ms − 1 ? .

https://dl.doubtnut.com/l/_kNiusocuehoI
https://dl.doubtnut.com/l/_7gpXpEFcWvme


22. What is the frequency of a sound wave with a

displacement amplitude  and pressure

amplitude 

Watch Video Solution

1.1 × 10− 5m

28 N/m2 ?

23. The intensity of a point source emitting sound at

distance 3 from the source is 0.707  What is the

average power output of the source ?

Watch Video Solution

W /m2 ?

https://dl.doubtnut.com/l/_7gpXpEFcWvme
https://dl.doubtnut.com/l/_m0zEdUsCQo7G
https://dl.doubtnut.com/l/_ie7mVlHVHWQt


24. A wave travelling along the length of a string is

shown in Fig. 14.4.12. Using the scale on the given axis,

�nd 

(i) The amplitude of the wave 

(ii) The wavelength of the wave 

(iii) If the frequency of the wave is 10 Hz, What is the

speed of the wave? 

(iv) What is the initial phase of the wave ? 

(v) What is the phase di�erence between two points

separated by a distance 10 cm ? 

(vi) If this wave is made to travel through water what is

the wavelength of the wave, if the speed of, the waves in

https://dl.doubtnut.com/l/_sJjpQxvSbUgm


From Sound Wave Velocity

water is 10 m/s. 

Watch Video Solution

1. Find the velocity of sound in air at NTP. The density of

air is  for this is 1.42?

Watch Video Solution

1.29kgm − 3, γ

https://dl.doubtnut.com/l/_sJjpQxvSbUgm
https://dl.doubtnut.com/l/_WKNE6jd7Wof7
https://dl.doubtnut.com/l/_gIwxSyxCqEZJ


2. The density of a solid is  and its young's

modulus is 117GPa. What is the velocity of sound in the

solid?

Watch Video Solution

8930kgm − 3

3. 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

).

Watch Video Solution

340ms − 1 ?(g = 9.8ms − 2

https://dl.doubtnut.com/l/_gIwxSyxCqEZJ
https://dl.doubtnut.com/l/_yOXIfV387XzS


4. The speed of a wave in a medium is  If 3600

waves are passing through a point in the medium in one

minute then calculate the wavelength.

Watch Video Solution

960ms − 1.

5. The speed of a sound in an aluminiurn bar is 5.1 km/s If

its density is 2700 . what is its Young's Modulus ?

Watch Video Solution

kg/m2

6. The bulk modulus of mercury is  and

the density is 13600 kg/m  What is the speed of sound

in mercury ?

2.8 × 1010  N/m2

2.

https://dl.doubtnut.com/l/_IDZ076DJtZdd
https://dl.doubtnut.com/l/_za6Z4WnSzQSi
https://dl.doubtnut.com/l/_rLpgoEnPJ5pF


Watch Video Solution

7. Two persons stand near a railway line separated by a

distance 2 km. A detonator is exploded by the �rst

person. The second person 2 km away hears two sounds,

one from the sound that has travelling through the rail

and the other through the air. What is the interval

between them? Given Young's modulus of steel

 Density of steel = 8000 kg/m

Density of air = 1.29 kg/m  Atmospheric pressure 

 y for air = 1.4

Watch Video Solution

= 2 × 1011N /m2. 3.

3.

= 1 × 102N /m2.

https://dl.doubtnut.com/l/_rLpgoEnPJ5pF
https://dl.doubtnut.com/l/_7Cd4Zx3eW7IX


8. The density of water at  is 996 kgm and an

increase of pressure of  diminishes the

volume of 10^-3 mº3of water by  What is

the velocity of sound in water at 

Watch Video Solution

29∘ C

106  N/m2

0.5 × 10− 6m3.

29∘ C.

9. What is the ratio of speci�c heats for hydrogen ? Given

density of hydrogen at STP = 0.09 kg/m . Velocity of

sound in hydrogen at STP= 1255 m/s.

Watch Video Solution

3

https://dl.doubtnut.com/l/_6t2qyIDIFaRj
https://dl.doubtnut.com/l/_LQNsvchmngvU


10. What is the percentage increase in the speed of

sound when temperature increases from -  10 

Watch Video Solution

5∘ C 32∘ C ?

11. Find the velocity of sound in  at NTP. Given that the

velocity of sound in the  at NTP is  the

density of oxygen is 16 times the density of hydrogen

 for both the gases.

Watch Video Solution

O2

H2 1880ms − 1

γ = 1.4

12. Find the velocity of sound in  at NTP. Given that the

velocity of sound in the  at NTP is  the

O2

H2 1880ms − 1

https://dl.doubtnut.com/l/_pAm2TcZPUn2g
https://dl.doubtnut.com/l/_goFttl9yew9m
https://dl.doubtnut.com/l/_akkcGHjftiEz


density of oxygen is 16 times the density of hydrogen

 for both the gases.

Watch Video Solution

γ = 1.4

13. At normal temperature and pressure, the speed of

sound in air is . What will be the speed of

sound in hydrogen (i) at normal temperature and

pressure (ii) at  temperature and 4 atmospheric

pressure. Given air is 16 times heavier than hydrogen.

Watch Video Solution

332ms − 1

819∘ C

https://dl.doubtnut.com/l/_akkcGHjftiEz
https://dl.doubtnut.com/l/_HHod2OoppVd0


14. The speed of longitudinal waves in a mixture of He

and Ne was found to be  at  Find the

composition of the mixture. Both He and Ne ate

monoatomic. Assume their molecular masses, Molar-

mass of He=0.004 kg, Molar mass of ne=0.02 kg

Watch Video Solution

760ms − 1 30∘ C.

15. Speed of sound in gas x is  Calculate the

speed of sound in the mixture of gas y and gas x in which

they are mixed in 1: 8 ratio, given of ratio densities of the

two gases is 6:1

Watch Video Solution

1270ms − 1 ? .

https://dl.doubtnut.com/l/_2vXHr1rnLVpm
https://dl.doubtnut.com/l/_9BVYnN0VOlbg


16. In a gas sound travels at a speed of  at NTP,

If  identify the gas.

Watch Video Solution

315ms − 1

R = 8.3Jmol− 1K − 1

17. On a certain day sound is found to travel 1.4 km in 4

second in air. Calculate the average temperature of air.

.

Watch Video Solution

V0 = 331 m/s − 1

18. Compare the velocities of sound in Argon and Oxygen.

 and Argon are 1.4 and 1.67 respectively.

Watch Video Solution

γ  of O2

https://dl.doubtnut.com/l/_DEYSFnAFU5KV
https://dl.doubtnut.com/l/_SFycSyNwpVXC
https://dl.doubtnut.com/l/_OXfUxKcsTUcF


Watch Video Solution

19. Calculate the wavelength of sound emitted by a

tuning fork which makes 240 vibrations per second at

 Velocity of sound in air at .

Watch Video Solution

27∘ C. 0∘ C is 330 ms − 1

20. An observer saw a �ash of lightning and after 8

seconds heard the thunder. If the average temperature

of air is , how far away did the lightning occur ?

Velocity of sound in air at .

Watch Video Solution

17∘ C

0∘ C  is 331 ms − 1

https://dl.doubtnut.com/l/_OXfUxKcsTUcF
https://dl.doubtnut.com/l/_8uaHhrdOOdxs
https://dl.doubtnut.com/l/_VvaJcW5HdOC0
https://dl.doubtnut.com/l/_iP3ytp7IpagG


21. A string of mass 2.5 kg is under tenstion of 200N . The

length of the stretched string is 20.0 . If the transverse

jerk is struck at one end of the string, the disturbance

will reach the other end in 

Watch Video Solution

22. 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 the

speed of transverse wave on the wire equals the speed of

sound in dry air at  20∘ C ? (i. e, 343ms − 1)?

https://dl.doubtnut.com/l/_iP3ytp7IpagG
https://dl.doubtnut.com/l/_ZAis3IQ0iROb


Watch Video Solution

23. A wire of radius  and length 2m is stretched by

a force of 50 N. Calculate the fundamental frequency of

the note emitted by it. Density of wire is

.

Watch Video Solution

10− 3m

1.6. × 103  kg m − 3

24. A string of length 2m and mass 2 gmn is stretched by

a certain tension so that it vibrates in 4 segments with a

frequency of 600 Hz. What is the tension ?

Watch Video Solution

https://dl.doubtnut.com/l/_ZAis3IQ0iROb
https://dl.doubtnut.com/l/_Xcf3RvWX1kLB
https://dl.doubtnut.com/l/_V6u97kutEOjH
https://dl.doubtnut.com/l/_CZo4LRdankYI


25. A string when stretched with a force of 18 kg it

produces a note of frequency 652 Hz. What is the force

required to produce an octave of the note?

Watch Video Solution

26. When the tension of a sonometer is increased by 4.5

kg the pitch of the note emitted by a given length of the

wire increases in the ratio 4: 5. Calculate the original

tension in the wire ?

Watch Video Solution

https://dl.doubtnut.com/l/_CZo4LRdankYI
https://dl.doubtnut.com/l/_6czXwQ0hxfUy


27. Two strings (1) and (2) of equal thickness are made up

of the same material. The length of the �rst string (1) is

half that of the second string (2), while tension is (1) is

twice that in the string, (2). Compare the velocities of the

transverse waves on them.

Watch Video Solution

28. 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 wave in the wave at

 Given : Coe�cient of linear expansion is 

 Young's modulus 

Density 

30∘ C,

10∘ C.

1.7 × 10− 5l∘ C = 1.3 × 1011N/m2

= 9 × 103  kg m − 3.

https://dl.doubtnut.com/l/_LmJJdd2HAbmV
https://dl.doubtnut.com/l/_SRux6cjDAyHY


Watch Video Solution

29. When the tension of a sonometer wire is increased by

25% the fundamental increases by 10 Hz. If its length is

increased by 25 % what will be the new frequency?

Watch Video Solution

30. Explain how the bridges should be placed in order to

divide a wire 1.10 m long into three segments whose

fundamental frequencies are in the ratio 2:3:4.

Watch Video Solution

https://dl.doubtnut.com/l/_SRux6cjDAyHY
https://dl.doubtnut.com/l/_xCqBBybkBc4l
https://dl.doubtnut.com/l/_6moKIFKQWruS


31. A wire stretched between two rigid supports vibrates

in its fundamental mode with a frequency of  Hz. The

mass of the wire is  kg an dits linear mass

density is . What its  

(i) the speed of transverse wave in the wire and 

(ii) the tension in the wire ?

Watch Video Solution

45

3.5 × 10− 2

4 × 10− 2kg/m

32. A sitar wire 1 m long emits a note of frequency 480

Hz. How far from the top it may be pressed to get a note

of frequency 512 Hz.

Watch Video Solution

https://dl.doubtnut.com/l/_RM1jAK7oDEjV
https://dl.doubtnut.com/l/_vSpfhM05XtcU


33. A tuning fork is in unison with 1.0 m length of

sonometer wire. When the stretching weights are

immersed in water, the length of the wire in unison with

the same tuning fork is 0.934 m. Calculate the density of

the material of the weights ?

Watch Video Solution

34. A wire 0.5 m long vibrates 100 times a second. If the

length of the wire is shortened to 0.4 in and the

stretching force is increased to 4 times its original value

what will be the new frequency?

Watch Video Solution

https://dl.doubtnut.com/l/_AV0apLnJw1Dl
https://dl.doubtnut.com/l/_secwgX5zOyue


35. The fundamental frequency of a wire of certain length

is 400 Hz. When the length of the wire is decreased by 10

cm, without changing the tension in the wire, the

frequency becomes 500 Hz. What was the original length

of the wire ?

Watch Video Solution

36. Three strings of equal lengths but stretched with

di�erent tensions are inade to vibrate. If their masses

per unit length are in the ratio 1:2:3 and the frequencies

are the same, calculate the ratio of the tensions.

Watch Video Solution

https://dl.doubtnut.com/l/_Zy4PJjr3AsJh
https://dl.doubtnut.com/l/_uwsHyAmBG0oX


From Organ Pipes

37. What is the frequency of the fundamental note

emitted by a wire of length 2 m and radius 1 mm under a

tension of 200 N. Density of the wire is 

Watch Video Solution

1600 kg/m3.

1. An open end organ pipe is 0.50 m long. If the velocity

of sound is , �nd the frequency of the

fundamental note.

Watch Video Solution

320ms − 1

https://dl.doubtnut.com/l/_7VDAg0A96Ot1
https://dl.doubtnut.com/l/_ocai7bSBQV0X
https://dl.doubtnut.com/l/_bHqVpnLZBvfc


2. What will be the wavelength and pitch of the note

emitted by a closed organ pipe 32.4 cm long at  if

the velocity of sound in air at  is .

Watch Video Solution

0∘ C

0∘ C 332ms − 1

3. A pipe 20 cm long is open at both ends. Which

harmonic of mode of the pipe is resonantly excited by a

1.66 kHz Given : velocity of sound .

Watch Video Solution

= 332ms − 1

4. The frequency of the fundamental note of a tube

closed at one end is 200 Hz. What will be the frequency

https://dl.doubtnut.com/l/_bHqVpnLZBvfc
https://dl.doubtnut.com/l/_5x7W8q3bpvfA
https://dl.doubtnut.com/l/_pOsg7yPA1oYA


of the fundamental note of a similar tube of the same

length but open at both ends ?

Watch Video Solution

5. The fundamental frequency of an open organi pipe is

330 Hz. The �rst overtone of a closed organ pipe has the

same frequency as the �rst overtone of the open pipe.

How long is each pipe 2 Velocity of sound =330 m/s.

Watch Video Solution

6. An open organ pipe produces a note of frequency 512

Hz at  Calculate the length of the pipe. Velocity of15∘ C.

https://dl.doubtnut.com/l/_pOsg7yPA1oYA
https://dl.doubtnut.com/l/_rVXU6OiVrj5C
https://dl.doubtnut.com/l/_tHWqvYyQNRyj


sound at 

Watch Video Solution

0∘ C  is 335 ms − 1.

7. The fundamental frequency of a vibrating organ pipe is

200 Hz.

Watch Video Solution

8. The frequency of the �rst overtone of an open pipe is

300 Hz. What is the fundamental frequency?

Watch Video Solution

https://dl.doubtnut.com/l/_tHWqvYyQNRyj
https://dl.doubtnut.com/l/_DsPGVkITiw0R
https://dl.doubtnut.com/l/_weQSUJcxi8mk


9. A pipe closed at one end, produces a fundamental

note 412 Hz. It is now cut into two pieces of equal length.

What will be the frequency of the fundamental note

produced by each piece?

Watch Video Solution

10. Show that an organ pipe of length 2l open at both

ends has the same fundamental frequency as another

pipe of length I closed at one end.

Watch Video Solution

https://dl.doubtnut.com/l/_3oivgOxuJwp1
https://dl.doubtnut.com/l/_DmxOekl2iSDL


11. What is the fundamental frequency of a closed pipe of

length 25 cm �lled with carbon dioxide. Velocity of sound

in  is 266 

Watch Video Solution

CO2 ms − 1.

12. A closed pipe of length 1 m emits the fundamental

note. What is the percentage change in the frequency

when the temperature is changed from

Watch Video Solution

30∘ C  to 45∘ C.

https://dl.doubtnut.com/l/_Cr3UBKcJeI0F
https://dl.doubtnut.com/l/_xOAJMhcQoy9H


13. In a resonance column the �rst resonant Iength is 0.16

in using a tuning fork of frequency 512 Hz. If the diameter

of the tube is 0.025 m, calculate the velocity of sound ?

Watch Video Solution

14. An excited tuning fork of frequency 512 Hz is held over

the open end of a tall jar and water is slowly poured into

it. Resonance was �rst observed at a level and then at a

higher level. Calculate the di�erence in heights of the

two levels. Velocity of sound in air at the time of

experiment is 346 m/s.

Watch Video Solution

https://dl.doubtnut.com/l/_R8yZTPe8c6Fn
https://dl.doubtnut.com/l/_x5heF4ZspPSO


15. When a fork of frequency 512 Hz in sounded, the

di�erence in level of water in tube between two

successive positions of resonance is found to be 0.33 m.

What is the velocity of sound in air ?

Watch Video Solution

16. In a resonance tube, using a tuning fork of frequency

325 Hz, two successive resonance lengths are observed

at 25.4 m and 77.4 cm respectively. The velocity of sound

is air is

Watch Video Solution

https://dl.doubtnut.com/l/_rvUnrgU4sd3o
https://dl.doubtnut.com/l/_Fl6bvCCeWklx


17. A fork of frequency 325 Hz is held over a resonance

cube appartus and the shortest resounding length of

the tube was 0.254 m. What is the next resounding

length of the velocity of sound at that temperature was

325 m/s.

Watch Video Solution

18. A fork of frequency 250 Hz is held over a tube and

maximum resonance is obtained when the column of air

is 0.31 m or 0.97 m. Determine (i) the velocity of sound (ii)

the end correction and (iii) the radius of the tube.

Watch Video Solution

https://dl.doubtnut.com/l/_PCW0YUDHA0Fy
https://dl.doubtnut.com/l/_vHCrqCCFbYW4


19. A copper rod 1 m long and clamped at a point distant

25 cm, from its end is set in longitudinal vibrations and is

used to produce stationary waves is a Kundt's tube

containing air at  Heaps of lycopodium dust are

found to be 4.95 cm apart. What is the velocity of

longitudinal waves in copper ? Velocity of sound in air at

Watch Video Solution

30∘ C.

0∘ C= 332 m/s.

20. A rod 100 cm in length and of material of density

 is clamped at the centre and attached

to a Kundt's tube containing air. The distance between

the �rst and the tenth node when the rod is stroked

8 × 103  kg/m3

https://dl.doubtnut.com/l/_EaUTgpy80fIv
https://dl.doubtnut.com/l/_ty2KtMSPANWH


longitudinally is 135 cm. If the velocity of sound in air is

330 m/s determine the Young's modulus of the material

of the rod.

Watch Video Solution

21. In Melde's experiment it was found that the string

vibrated in three loops wien 8 gm were placed on the

scale pan. What mass 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/_ty2KtMSPANWH
https://dl.doubtnut.com/l/_RlUCTQY5s7jM


From Beats

22. In Melde's experiment when the tension is 100 gm

and the fork vibrates at right angles to the direction of

the string, the latter is thrown in four segments. If now

the fork is set to vibrate along the string, �nd what

additional load will make the string vibrate in one

segment ?

View Text Solution

1. A tuning fork of unknown frequency produoed 4 beats

per second when sounded with a standard fork of

frequency 256 Hz. The beat frequency decreased when a

https://dl.doubtnut.com/l/_JXOsy5TBgYbz
https://dl.doubtnut.com/l/_W0SfrMWdortS


little wax was pot on a prong of the �rst fork. What was

the frequency of the fork before loading it with wax ?

Watch Video Solution

2. Frequencies of two tuning forks are in the ratio 20:21.

When sounded together 8 beats are heard per second.

What are their frequencies :

Watch Video Solution

3. Two notes of wavelength 2.08 m and 2.12 m produce

180 beats per minute in a gas, Find the velocity of sound

in the gas.

https://dl.doubtnut.com/l/_W0SfrMWdortS
https://dl.doubtnut.com/l/_2hmrmoOedT3q
https://dl.doubtnut.com/l/_rs98I0BPUnIi


Watch Video Solution

4. 64 tuning forks are arranged in order of increasing

frequency and any two successive forks give foor beats

per second when sounded together. If the last fork gives

the octave of the �rst, calculate the frequency of the

latter.

Watch Video Solution

5. Wavelength of two notes in air are 68/176 m and

68/174 m each note produces �ve beats per second with

a third note of �xed frequency. Calculate the velocity of

sound in air?

h id l i

https://dl.doubtnut.com/l/_rs98I0BPUnIi
https://dl.doubtnut.com/l/_n6MOj12HQdBB
https://dl.doubtnut.com/l/_EUlRQkjJ0rFa


Watch Video Solution

6. A tuning fork of frequency 256 produces 4 beats per

second with another tuning fork B. When the prongs of B

are loaded with 1 gm wt, the number of beats is 1 per

second and when loaded with 2 gm wt, the number of

beats becomes 2 per second. What is the frequency of B?

Watch Video Solution

7. Two similar sonometer wires of the same material

under the same tension produces 3 beats per second.

The length of one wire is 40 cm and that of the other is

40.1 cm. Calculate the frequency of the two wires ?

https://dl.doubtnut.com/l/_EUlRQkjJ0rFa
https://dl.doubtnut.com/l/_Rhnp9m69pFdH
https://dl.doubtnut.com/l/_PBY4gVzcw39k


Watch Video Solution

8. When the wire of a sonometer is 73 cm long, it is in

resonance with a tuning fork. On shortening the wire by

0.5 cm, it makes 3 beats per second with the same fork.

Calculate the frequency of the tuning fork?

Watch Video Solution

9. Using a movable knife edge, the two parts of a

sonometer wire with total length 4 m is divided into two

parts, such that they di�er in length by 8 mm and

produce 4 beats per second when sounded together.

Calculate their frequencies.

https://dl.doubtnut.com/l/_PBY4gVzcw39k
https://dl.doubtnut.com/l/_G8KudIxeptY2
https://dl.doubtnut.com/l/_vRaN1CqmfkVn


Watch Video Solution

10. Two perfectly identical wires are in unison. When the

tension in one wire is increased by 1% then on sounding

them together 3 beats are heard in 2 seconds. Calculate

the intial frequency of each other?

Watch Video Solution

11. Using a tuning fork of frequency 512 Hz, the string of a

sorcmeter has to be tuned. When they are vibrated

together they produce 10 beats per second. By what

percentage should the length of the string he altered to

achieve tuning, the tension remaining the same.

https://dl.doubtnut.com/l/_vRaN1CqmfkVn
https://dl.doubtnut.com/l/_q0XRq5SPEAt6
https://dl.doubtnut.com/l/_qnDrlMg8Svd5


Watch Video Solution

12. A tuning forke is in unison with a resonance column

of length 17 cm. When the length is increased by 1 mm,

three beats are heard in one second. What is the

frequency of the fork? Neglect the end correction?

Watch Video Solution

13. Two open organ pipes of lengths 60 cm and 60.5 cm

produce 2 beats per second. Calculate the velocity of

sound in air.?

Watch Video Solution

https://dl.doubtnut.com/l/_qnDrlMg8Svd5
https://dl.doubtnut.com/l/_DrThOBQ0W88w
https://dl.doubtnut.com/l/_acffm96XqmZU
https://dl.doubtnut.com/l/_8L6hqHYAKNtF


14. When two closed organ pipes at  are sounded

together 20 beats are heard in 4 seconds. How many

beats will be heard per second when the temperature is

 The increase in length of the pipes due to rise in

temperature may be neglected.

Watch Video Solution

0∘ C

100∘ C.

15. Two organ pipes of lengths 50cm and 50.5 cm long

are sounded together, 3 beats per second are heard. Find

their frequencies ?

Watch Video Solution

https://dl.doubtnut.com/l/_8L6hqHYAKNtF
https://dl.doubtnut.com/l/_KeTFoFF3PkIh


From Doppler E�ect

1. A car moving with a speed of  is approaching a

factory whistle having the frequency 700 Hz. Calculate

the apparent pitch of the whistle as heard by the driver

of the car ? (Velocity of sound = 350m/s)

Watch Video Solution

30ms − 1

2. At what speed should a car approach a stationary

observer if the hears the music of the car radio with a

frequency 20% higher than it actully is ? The speed of

sound is 

Watch Video Solution

340ms − 1

https://dl.doubtnut.com/l/_kzHRKwvvJREh
https://dl.doubtnut.com/l/_whjw6qWiMQ3T


3. A source of sound of frequency 256 Hz moves rapidly

towards a wall with a velocity of  How many

beats per second will be heard if sound travels at a

speed of 330 m/s?

Watch Video Solution

5ms − 1.

4. A train standing at the outer signal of a railway

station, blows a whistle of frequency 400 Hz in stil 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) recedes from the platform10ms − 1

https://dl.doubtnut.com/l/_whjw6qWiMQ3T
https://dl.doubtnut.com/l/_XLAjvQGmDQ86
https://dl.doubtnut.com/l/_wpBOoR56B2ap


with a speed of 10 ms ? What is the speed of sound in

each case? .

Watch Video Solution

(V = 340ms − 1)

5. A tunning fork of frequency 512Hz approaches a wall

with a velocity of . How many beats are produced

between the direct and the re�ected sound if the velocity

of sound is 

Watch Video Solution

4ms − 1

332ms − 1 ?

6. A police woman blows a whistle of frequency 500 Hz. A

car speeds past her with a velocity of  Find72kmh − 1.

https://dl.doubtnut.com/l/_wpBOoR56B2ap
https://dl.doubtnut.com/l/_EMbPXzsqwLk4
https://dl.doubtnut.com/l/_rsMq3Y2PUrE3


the charge in frequency heard by the driver of the car

just as he passes the police woman. Velocity of sound =

.

Watch Video Solution

350ms − 1

7. A car B, with a hom of frequency 700 Hz moves with a

velocity  It approaches another car A, coming

towards it with a velocity  Calculate the

apparent frequency of the sound heard by the driver in

the car A (a) before crossing (b) after crossing ? Velocity

of sound .

Watch Video Solution

90kmh − 1.

72kmh − 1.

= 350ms − 1

https://dl.doubtnut.com/l/_rsMq3Y2PUrE3
https://dl.doubtnut.com/l/_rP6gH5VUz0bo
https://dl.doubtnut.com/l/_3CxPLa2a7d5j


8. A source and an observer is approaching closer with a

relative velocity of . If the true frequency of the

source is 1200 Hz calculate the observed frequency under

these conditions: (i) the source alone is moving (ii) the

observer alone is moving. Take velocity of sound in air to

be .

Watch Video Solution

40ms − 1

340ms − 1

9. A policeman on duty detects a drop of 10% in the pitch

of the hom of a motor car as it crosses him. If the

velocity of sound is 330 m/s calculate the speed of car?

Watch Video Solution

https://dl.doubtnut.com/l/_3CxPLa2a7d5j
https://dl.doubtnut.com/l/_DzhdaY23kA4j
https://dl.doubtnut.com/l/_ggbF9pPhNT0J


10. A whistle of frequency 500 Hz is rotated in a circle of

radius cne metre with an angular speed of 10 radian/sec.

Calculate the lowest and the highest frequency heard by

a listener at a long distance away at rest with respect to

the centre of the circle ? (Velocity of sound = 340m/s)

Watch Video Solution

11. Afrain approaches a stationary observer, the velocity

of train being (1/20)th of the velocity of sound. A sharp

blast is blown with the whistle of the engine at equal

intervals of a second. Find the interval between the

successive blasts as heard by the observer.

Watch Video Solution

https://dl.doubtnut.com/l/_ggbF9pPhNT0J
https://dl.doubtnut.com/l/_v4XI9wBDZ7s0


12. A whistle giving 700 Hz moves away from a stationary

observer towards a wall with a velocity of 2 m/s. How

many beats per second are heard by the observer ?

[Velocity of sound = 348m/s]

Watch Video Solution

13. Two trains approach each other along pentiel tancks

each moving with a velocity 2 m/s. A whistle of frequency

250 Hz is sounded on ench train. Find the frequency of

hers between the two suces as heard by the listener on

the other train. Velocity of sound is 332 ms.

Watch Video Solution

https://dl.doubtnut.com/l/_UvCjE2cxudXM
https://dl.doubtnut.com/l/_6QqSvFMQ0jic


14. A and B are two identical sound sources cachemitting

a note of frequency 1000 Hz. A person moves from A to B

along the line joining the two sources. How fast should

be move to that he has 7 beats per second. velocity of

sound 330 m/s ?

Watch Video Solution

15. Is it possible for a observer to move towards a

stationary source emitting red light so that the red light

appears to be green for the observer ? Wavelength of

green is 5400Ả and that of red is 6200A. Velocity of light

is 

Watch Video Solution

3 × 108  m/s.

https://dl.doubtnut.com/l/_ztNJYKmroov1
https://dl.doubtnut.com/l/_8qB3ldyR6aVF


From Musical Sound

16. Microwaves are re�ected from a distant airplane

approaching a stationary observer. It is found that when

the re�ected waves beat against the waves radiating

from the source, the beat frequency is 900 Hz. Calculate

the approach speed of the airplane if the wavelength of

the microwave is 0.1 H. Velocity of microwave is

Watch Video Solution

3 × 108  m/s.

https://dl.doubtnut.com/l/_8qB3ldyR6aVF
https://dl.doubtnut.com/l/_IYylddCMY1zL


1. Intensity level at a point is 100 dB. How much is the

actual intensity of sound falling at that point ? Given

threshold intensity of sound is .

Watch Video Solution

10− 12Wm − 2

2. The intensity of sound from a public loud speaker is

 at a distance of 5 m. What is the intensity

at a distance of 100 m ?

Watch Video Solution

1μwatt m − 2

3. Find the sound level in decibels of a sound wave which

has a intensity of .10− 6Wm − 2  , if I0 = 10− 12Wm − 2

https://dl.doubtnut.com/l/_JcR12d8rqjpu
https://dl.doubtnut.com/l/_7zV1zcRb31Fq
https://dl.doubtnut.com/l/_8BE5iZB6gA75


Watch Video Solution

4. A car sounding a horn producing a note of 500 Hz.,

approaches and then passes a stationary observer at a

steady speed of . Calculate the change in pitch

of the note heard by the observer. (Velocity of sound

.

Watch Video Solution

15ms − 1 ?

= 340ms − 1)

5. The graph below shows the instantaneous

displacements due to a progressive longitudinal wave

travelling with velocity . along the line ABCD.

(See Fig. 14.4.13).

40ms − 1

https://dl.doubtnut.com/l/_8BE5iZB6gA75
https://dl.doubtnut.com/l/_2Om29YuE3md0
https://dl.doubtnut.com/l/_VEA07hWx0ExH


  

(a) What is the frequency of the particles of the medium

? 

(b) What is the phase di�erence between vibrations at A

and B ? 

(c) At which of the points A, B, C, D is the instantaneous

particle velocity maximum forward ? 

(d) At which of the points A, B, C, D is there a

compression ?

Watch Video Solution

https://dl.doubtnut.com/l/_VEA07hWx0ExH


6. A tuning fork of frequency 256 Hz produces 4 beats per

second when sounded with a stringed instrument. What

is the frequency produced by the instrument?

Watch Video Solution

7. A tuning fork produces resonance at length 27 cm of a

pipe closed at one end. Calculate the length of the pipe

open at both ends which will produce resonance with

the same tuning fork.

Watch Video Solution

https://dl.doubtnut.com/l/_9Hpv63TAI6wu
https://dl.doubtnut.com/l/_69Iusmxgyq4c


8. An open pipe is 85 cm long. If the velocity of sound is

340 , �nd the frequency of the fundamental note

of the pipe. What would be the length of a closed pipe

which produces a fundamental note of the same

frequency?

Watch Video Solution

ms − 1

9. An observer travelling with a constant velocity of

, passes closes to a stationary source of sound

and notices that there is a change of frequency of 50 Hz

as he passes the source. Calculate the frequency of the

source. 

Watch Video Solution

16.5ms − 1

(Speed of sound in air = 330 ms − 1).

https://dl.doubtnut.com/l/_ZpPTsKxtkuOE
https://dl.doubtnut.com/l/_SOeImeXqY5j7


10. The equation below represents a progressive wave

  

where t is in seconds x and y in metres. Calculate the

speed of the wave and the direction of propagation.

Watch Video Solution

y = 3 × 10− 7 sin(8500t − 25x)

https://dl.doubtnut.com/l/_SOeImeXqY5j7
https://dl.doubtnut.com/l/_7m60DXJp2yiu

