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WAVES

Textual Examples

1. Given below are some examples of wave

motion. Statein each case if the wave motion

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_rxR99gdAooPS


is transverse, longitudinal or a combinatin of

both. 

(a) Motion of kink in a longitudinal spring

produced by displacing one end of the spring

sideways. 

(b) Waves produced in a cylinder containing a

liquid by moving its piston back and forth. 

(c ) Waves produced by a motorboat sailing in

water. 

(d) Ultrasonic waves in air produced by a

vibrating quartz crystal.

Watch Video Solution

https://dl.doubtnut.com/l/_rxR99gdAooPS


2. A wave travelling along a string is described

by, y(x,t) = 0.005 sin ( 80.0x - 3.0 x). In which the

numerical constants are in SI units ( 0.005m,

80.0 rad  , and 3.0 rad ) . Calculate (a)

the amplitude , ( b) the wavelength , and (c )

the period and frequency of the wave.

Also,calculate the displacement of the wave.

Also, calaculate the displacement y of the wave

at a distance x = 30.0 cm and time t =20s ?

Watch Video Solution

m − 1 s − 1

https://dl.doubtnut.com/l/_nwqm2jI9ITR9
https://dl.doubtnut.com/l/_2gGrw9q5snIE


3. A steel wire 0.72 m long has a mass of

.If the wire is under a tension of

60N , what is the speed of transverse waves on

the wire?

Watch Video Solution

5.0 × 10_ 3kg

4. Estimate the speed of sound in air at

standard temperature and pressure. The mass

1 mole of air is 

Watch Video Solution

29.0 × 10− 3kg

https://dl.doubtnut.com/l/_2gGrw9q5snIE
https://dl.doubtnut.com/l/_d5mv3o2BxhTa
https://dl.doubtnut.com/l/_Yo4IjmJ25zEy


5. A pipe , 30.0 cm long is open at bothends.

Which harmonic mode of the pipe resonates a

1.1 kHz source ?Will resonance with the same

source be observed if one end of the pipe is

closed ? Take the speed of sound in air as

Watch Video Solution

330ms − 1

6. Two sitar strings A and B playing the not

'Dha' are slightly out of tune and produce

beats of frequency 5Hz. The tension of the

https://dl.doubtnut.com/l/_Yo4IjmJ25zEy
https://dl.doubtnut.com/l/_d8aKmVWdbTKi


string B is slightly increased and the beat

frequency is found to decrease to 3 Hz. What

is the original frequency of B if the frequency

of A is 427 Hz?

Watch Video Solution

7. A rocket is moving at a speed of 

towards a stationary target. While moving , it

emits a wave of frequency 1000 Hz.Some of the

sound reaching the target gets re�ected back

to the rocket as an echo.Calculate (1) the

200ms − 1

https://dl.doubtnut.com/l/_d8aKmVWdbTKi
https://dl.doubtnut.com/l/_LxG4lujyYDYa


Problems

frequency of the sound as detected by the

target and (2) the frequency of the echo as

detected by the rocket.

Watch Video Solution

1. A stretched wireof length 0.6m is observed

to vibrate with a frequency of 30 Hz in the

fundamental mode. If the string has a linear

massof 0.05 . Find (a) the velocity ofkg/m

https://dl.doubtnut.com/l/_LxG4lujyYDYa
https://dl.doubtnut.com/l/_EPkNesLE19P8


propagation of transverse wave in the string

(b) the tension in the string.

Watch Video Solution

2. A steel cable of diameter 3cm is kept under

a tension of 10KN. The density of steel is

.With what speed would transverse

waves propagate along the cable ?

View Text Solution

7.8g/cm3

https://dl.doubtnut.com/l/_EPkNesLE19P8
https://dl.doubtnut.com/l/_4MH7T1OppQdq


3. Two progressive transverse waves given by

and 

 travelling along a

stretched string from nodes and antinodes .

What is the displacement at the (a) nodes (b)

antinodes ? What is the wavelength of the

standing wave ?

Watch Video Solution

y1 = 0.007 sin π(12x − 500t)

y2 = 0.07 sin π(12x + 500t)

https://dl.doubtnut.com/l/_ethB4BQYdzlg


4. A string has a length of 0.4m and a mass

of0.16g.If the tension in the string is 70N,what

are the three lowest frequencies it produces

when plucked ?

Watch Video Solution

5. A metal bar when clamped at its centre

resonantes in the fundamental frequency with

longitudinal waves of frequency 4kHz. If the

https://dl.doubtnut.com/l/_hyseAYdVIrbF
https://dl.doubtnut.com/l/_s3OjPlmkAJV1


clamps is moved to one end.What will be its

fundamental resonanace frequency ?

Watch Video Solution

6. A closed organ pipe 70 cm long is sounded

.If the velocity of sound is ,what is the

fundamental frequency of vibration of the air

column ?

Watch Video Solution

331m /s

https://dl.doubtnut.com/l/_s3OjPlmkAJV1
https://dl.doubtnut.com/l/_7Jo7MFTar0fj


7. A vertical tube is made to stand in water so

that the waterlevel can be adjusted . Sound

waves of frequency 320 Hz are sent into the

top of the tube.If standing waves are

produced at two successive water levels of

20cm and 73cm, what is the speed of sound

waves in the air in the tube ?

Watch Video Solution

https://dl.doubtnut.com/l/_09maZ6nHYywn


8. Two organ pipes of lengths 65cm and70 cm

respectively , are sounded simultaneosly. How

many beats per second will be produced

between the fundamental of the two pipes ? (

Velocity of sound 

Watch Video Solution

= 330m /s)

9. A train sounds its whistle as it approaches

and crosses a level crossing. An observer at

the crossing measures a frequency of 219 Hz

https://dl.doubtnut.com/l/_mcY8GzJZPlRk
https://dl.doubtnut.com/l/_qxMi9EQXYsxJ


as the train approaches and a frequency of 184

Hz as it leaves. If the speed of sound is taken

to be , �nd the speed of the train and

the frequency of its whistle

Watch Video Solution

340m /s

10. Two trucks heading in opposite directions

with speeds of 60 kmph and 70 kmph

respectively, approach each other. The driver

of the �rst truck sounds his horn of frequency

400Hz. What frequency does the driver of the

https://dl.doubtnut.com/l/_qxMi9EQXYsxJ
https://dl.doubtnut.com/l/_44zNHet4yQ9Z


Very Short Answer Questions

second truck hear ? (Velocity of sound

).After the two trucks have passed

each other, what frequency does the driver of

the second truck hear ?

Watch Video Solution

= 330m /s

1. What does a wave represent ?

Watch Video Solution

https://dl.doubtnut.com/l/_44zNHet4yQ9Z
https://dl.doubtnut.com/l/_uKEpxVsf3PZm
https://dl.doubtnut.com/l/_vgqXpOT48ahO


2. Distinguish between transverse and

longitudinal waves

Watch Video Solution

3. What are the parameters used to describe a

progressive harmonic wave ?

Watch Video Solution

https://dl.doubtnut.com/l/_vgqXpOT48ahO
https://dl.doubtnut.com/l/_U4mJrI0zoOYV


4. Obtain an expression for the wave velocity

in terms of these parameters.

Watch Video Solution

5. Using dimensional analysis obtain an

expression for the speed of transverse waves

in a stretched string.

Watch Video Solution

https://dl.doubtnut.com/l/_H8IwCvIyOyvW
https://dl.doubtnut.com/l/_igvMLbVShsgm


6. Using dimensional analysis obtain an

expression for the speed of transverse waves

in a stretched string.

Watch Video Solution

7. What is the principle of superposition of

waves ?

Watch Video Solution

https://dl.doubtnut.com/l/_UeI7lwTV4xf3
https://dl.doubtnut.com/l/_8XRBURnmSC2Z


8. Under what conditions will a wave be

re�ected ?

Watch Video Solution

9. What is the phase di�erence between the

incident and re�ected wave when the wave is

re�ected by a rigid boundary.

Watch Video Solution

https://dl.doubtnut.com/l/_L3SqEmGcHC1h
https://dl.doubtnut.com/l/_2gZUjvKJhCAw


10. What is the stationary or standing wave ?

Watch Video Solution

11. What do you understand by the terms

'node' and 'antinode ' ?

Watch Video Solution

12. What is the distance between a node and

an antinode in a stationary wave ?

https://dl.doubtnut.com/l/_YpEXVyHt0VAZ
https://dl.doubtnut.com/l/_21tEI58xdDar
https://dl.doubtnut.com/l/_o8caUKiTh93D


Watch Video Solution

13. What do you understand by'natural

frequency 'or'normal mode of vibration'?

Watch Video Solution

14. What are harmonics?

Watch Video Solution

https://dl.doubtnut.com/l/_o8caUKiTh93D
https://dl.doubtnut.com/l/_3k1r8Yz5rovd
https://dl.doubtnut.com/l/_P5PvVu20zkdX


15. A string is stretched between two rigit

supports.What frequencies of vibration are

possible in such a string ?

Watch Video Solution

16. The air column in a long tube, closed at one

end, is set in vibration. What harmonics are

possible in the vibrating air column ?

Watch Video Solution

https://dl.doubtnut.com/l/_R256XPSQrwRH
https://dl.doubtnut.com/l/_NGuZJ1FeeqUy
https://dl.doubtnut.com/l/_g4CYkbgBLoIW


17. If the air column in a tube, open at both

ends, is set in vibration , what harmonics are

possible ?

Watch Video Solution

18. What are 'beats'?

Watch Video Solution

https://dl.doubtnut.com/l/_g4CYkbgBLoIW
https://dl.doubtnut.com/l/_VpyMLjJiHkfG


19. Write downan expression beat frequency

and explain the terms there in.

Watch Video Solution

20. What is 'Doppler e�ect' ?

Watch Video Solution

21. Write down an expression for the observer

frequency when both source and observer are

https://dl.doubtnut.com/l/_ToE5Mo9Pj5wl
https://dl.doubtnut.com/l/_2DHmfPIEFHnP
https://dl.doubtnut.com/l/_MNJWPMcZKKwF


Short Answer Questions

moving relative to each other in the same

direction.

Watch Video Solution

1. What are transverse waves? Give illustrative

examples of such waves.

Watch Video Solution

https://dl.doubtnut.com/l/_MNJWPMcZKKwF
https://dl.doubtnut.com/l/_Qs68QAvvBl55


2. What are longitudinal waves ? Give

illustrative example of such waves.

Watch Video Solution

3. Write an expression for a progressive

harmonic wave and explain the various

parameters used in the expression.

Watch Video Solution

https://dl.doubtnut.com/l/_SNCZKgIuF4H4
https://dl.doubtnut.com/l/_OXoGdG9HIQg1


4. Explain the modes of vibration of a streched

string with examples.

View Text Solution

5. Explain the modes of vibration of an air

column in an open pipe .

View Text Solution

https://dl.doubtnut.com/l/_DVgejWBqGAaL
https://dl.doubtnut.com/l/_sRlS03aKuIXS


6. What do you understand by 'resonance '?

How would you use resonanceto determine

the velocity of sound in air ?

Watch Video Solution

7. What are standing waves ? Explain how

standing waves may be formed in a stretched

string.

View Text Solution

https://dl.doubtnut.com/l/_XHvCX0m6yOwe
https://dl.doubtnut.com/l/_90L0r8ZZ6EoB
https://dl.doubtnut.com/l/_ekXUQZtIthhN


8. Describe a procedure for measuring the

velocity of sound in a stretched string.

View Text Solution

9. Explain, using suitable digrams, the

formation of standingwaves in a closed

pipe.How may this be used to determine the

frequency of a source of sound ?

View Text Solution

https://dl.doubtnut.com/l/_ekXUQZtIthhN
https://dl.doubtnut.com/l/_0qmT7DbwWrOC
https://dl.doubtnut.com/l/_WCilF5PgaHfK


Long Answer Questions

10. What are 'beats'? When do they occur ?

Explain their use, if any.

Watch Video Solution

11. What is 'Doppler e�ect' ?

Watch Video Solution

https://dl.doubtnut.com/l/_WCilF5PgaHfK
https://dl.doubtnut.com/l/_WoBK92SQN7Wt


1. Explain the formation of stationary waves in

stretched strings and hence deduce the laws

of transverse wave in stretched strings.

View Text Solution

2. Explain the formation of stationary waves in

an air column enclosed in open pipe . Derive

the equations for the frequencies of the

harmonics produced.

View Text Solution

https://dl.doubtnut.com/l/_rIX3ccyv7HM3
https://dl.doubtnut.com/l/_gGHhvbssD11f


3. How are stationary waves formed in closed

pipes ? Explain the various modes of

vibrations and obtain relations for their

frequencies.

View Text Solution

4. What are beats ? Obtain an expression for

the beat frequency ? Where and how are beats

made us of ?

View Text Solution

https://dl.doubtnut.com/l/_gGHhvbssD11f
https://dl.doubtnut.com/l/_YrRJfhAmQEiz
https://dl.doubtnut.com/l/_fydYg4YaAMaX


5. What is Dopper e�ect ? Obtain an

expression for the apparent frequency of

sound heard when the source is in motion

with respect to an observer at rest.

View Text Solution

6. What is Doppler e�ect ? Obtain an

expression for the apparent frequency of

https://dl.doubtnut.com/l/_fydYg4YaAMaX
https://dl.doubtnut.com/l/_m2baJex3iOSh
https://dl.doubtnut.com/l/_Nncm3SqggthO


Textual Exercises

sound heard when the observer is in motion

with respect to a source at rest.

View Text Solution

1. A stringof mass kg is under a tension of

200N. The length of the stretched string s 20.0

m . If the transverse jerk is caused at one end

of the string, how long does the disturbance

take to reach the other end ?

2.50

https://dl.doubtnut.com/l/_Nncm3SqggthO
https://dl.doubtnut.com/l/_PdV4LUBfJOQX


Watch Video Solution

2. A stone dropped from the top of a tower of

height 300 m high splashes into the a pond of

water near the base of the tower.When is the

splash heard at the top given that the speed

of sound air is . 

Watch Video Solution

340ms − 1 (g = 9.8ms − 2)

3. A steel wire has a length of 12.0 m and a

mass of 2.10 kg . What should be the tension in

https://dl.doubtnut.com/l/_PdV4LUBfJOQX
https://dl.doubtnut.com/l/_7Er6BLD3BpN5
https://dl.doubtnut.com/l/_tnePAwa6RkQL


the wire so that speed of a transverse wave on

the wire equals the speed of sound in dry air

at 

Watch Video Solution

20∘ C = 343ms − 1

4. Use the formula  to explain why

the speed of sound in air 

(a) is independent of pressure. 

(b) increases with temperature. 

(c ) increases with humidity.

Watch Video Solution

υ = √
γP

ρ

https://dl.doubtnut.com/l/_tnePAwa6RkQL
https://dl.doubtnut.com/l/_rJrml3ZiHJw0


5. You have learnt that a travelling wave in one

dimension is represented by a function

 where x and t must appear in the

combination  or , i.e., 

. Is the converse true ? Examine

if the following function for y can possibly

represent a travelling wave   

(a)   

(b)   

(c ) 

View Text Solution

y = f(x, t)

x − vt x + vt

y = f(x ± vt)

:

(x − vt)2

log[(x + vt) /x0]

1/(x + vt)

https://dl.doubtnut.com/l/_rJrml3ZiHJw0
https://dl.doubtnut.com/l/_bZO2jK4YhYTZ


6. A bat emits ultrasonic sound a frequency

1000kHz in air. If the sound meets a water

surface, what is the wavelength of (a) the

re�ected sound, (b) the transmitted sound ?

Speed of sound in air is  and in water

Watch Video Solution

340ms − 1

1486ms − 1

https://dl.doubtnut.com/l/_bZO2jK4YhYTZ
https://dl.doubtnut.com/l/_CfGiVThAdIbI


7. A hospital uses an ultrasonic scanner to

locate tumours in a tissue.What is the

wavelength of sound in the tissue in which the

speed of sound is  ? The operating

frequency of the scanner is 4.2 MHz .

Watch Video Solution

1.7kms − 1

8. A transverse harmonic wave on a string is

described by 

  y(x, t) = 3.0 sin(36t + 0.018x + π /4)

https://dl.doubtnut.com/l/_vK3rpjkcKGj0
https://dl.doubtnut.com/l/_SEK4jRtUwwhf


where x and y are in cm and t in s. The positive

direction of x is from left to right. 

(a) Is this a travelling wave or a stationary

wave? 

If it is travelling , what are the speed and

direction of its propagation ? 

(b) What are its amplitude and frequency ? 

(c ) What is the initial phase at the origin ? 

(d) What is the least distance between two

successive crests in the wave ?

Watch Video Solution

https://dl.doubtnut.com/l/_SEK4jRtUwwhf
https://dl.doubtnut.com/l/_XmuRTsYY7FnP


9. For the wave described in the last problem

plot the displacement ( y ) versus ( t) graphs

for x = 0.2 and 4 cm. What are the shapes of

these graphs ? In which aspects doesthe

oscillatory motion in travelling wave di�er

from one point to another  amplitude,

frequency or phase ?

View Text Solution

:

10. For the travelling harmonic wave

y(x, t) = 2.0 cos 2π(10t − 0.0080x + 0.35)

https://dl.doubtnut.com/l/_XmuRTsYY7FnP
https://dl.doubtnut.com/l/_m9syRPl8LCa8


where x and yare in cm and t in s. Calculate the

phase di�erencebetween oscillatory motion of

two points separated by a distance of 

a) 4m, (b) 0.5m 

(c )  (d) 

Watch Video Solution

λ/2 3λ/4

11. The transverse displacement of a string (

clamped at its both ends ) is givenby

 

where x and y are in m and t in s. The length of

y(x, t) = 0.06 sin( x)cos(120πt)
2π

3

https://dl.doubtnut.com/l/_m9syRPl8LCa8
https://dl.doubtnut.com/l/_7aWbNptrAGLS


the string is 1.5m and its mass is 

Answer the following   

(a) Does the function represent a travelling

wave or a stationary wave ? 

(b) Interpret the wave as a superposition of

two waves travelling in opposite directios.

What is the wavelength, frequency,and speed

of each wave ? 

(c ) Determine the tension in the string.

Watch Video Solution

3.0 × 10− 2kg

:

https://dl.doubtnut.com/l/_7aWbNptrAGLS


12. (i) For the wave on a string described in

previous problem do all the points on the

string oscillate with the same (a)frequency, (b)

phase, ( c ) amplitude ? Explain your answers.

(ii) What is the amplitude of a point 0.375m

away from one end ?

View Text Solution

13. Given below are some functions of x and t

to represent the displacement the

https://dl.doubtnut.com/l/_pF3014dMmOga
https://dl.doubtnut.com/l/_FfgMM9BYkBM5


displacement ( transverseor longitudinal ) of

an elastic wave. State which of these represent

(i) atravelling wave, (ii) a stationary wave or (

iii) none at all   

(a)   

(b)   

(c )   

(d) 

View Text Solution

:

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

y = 2√x − vt

y = 3 sin(5x − 0.5t) + 4 cos(5x − 0.5t)

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

https://dl.doubtnut.com/l/_FfgMM9BYkBM5


14. A wire stretched betweentwo right

supports vibrates in its fundamental mode

with a frequency of 45 Hz. The mass of the

wire is  and its linear mass

density is . What is (a) the

speed of transverse wave on thestring . and

(b) the tension in the string ?

Watch Video Solution

3.5 × 10− 2kg

4.0 × 10− 2kgm − 1

https://dl.doubtnut.com/l/_FCVAQSSLK1SJ


15. A metre- long tube open at one end,with a

movable pistonat the other end, shows

resonance with a �xed frequency source(a

tuning fork of frequency 340 Hz) when the

tube length is 25.5cm or 79.3 cm.Estimate the

speed of sound in air at the temperature of

the experiment.The edge e�ect may be

neglected.

Watch Video Solution

https://dl.doubtnut.com/l/_tSfO8UQqh3wa


16. A steel rod 100cm long is clamped at its

middle. The fundamental frequency of

longitudinal vibrations of the rod are given to

be 2.53kHz. What is the speed of sound in steel

?

Watch Video Solution

17. A pipe 20cm long is closed at one end.

Which harmonic mode of the pipe is

resonantly excited by a 430 Hz source ? Will

https://dl.doubtnut.com/l/_d3FSnbglp555
https://dl.doubtnut.com/l/_5mYVpgXASL0y


the same source be in resonance with the pipe

if both ends are open ? ( speed of sound in air

is )

Watch Video Solution

340ms − 1

18. Two sitar string A and B playing the note

'Ga' are slightly out of tune and produce betas

of frequency 6 Hz.The tension in the string A is

slightly reduced and the beat frequency is

found to reduceto 3Hz.If the origianl

https://dl.doubtnut.com/l/_5mYVpgXASL0y
https://dl.doubtnut.com/l/_VnT4AQvLBI0O


frequency of Ais 324 Hz. What is the frequency

of B ?

Watch Video Solution

19. Explain why ( or how )   

(a) in a sound wave, a displacement node is a

pressure antinode and vice versa, 

(b) bats can ascertain distances,

directions,nature and sizes of the obstacles

without any "eyes". 

(c ) a violine note and sitar note may have the

:

https://dl.doubtnut.com/l/_VnT4AQvLBI0O
https://dl.doubtnut.com/l/_QVBzygQR3TFv


same frequency,yet we can distinguish

between the two notes. 

(d) Soils can support both longitudinal and

transverse waves, but only longitudinal waves

can propagate in gases and 

(e ) The shape ofa pulse gets distorted during

during propagation in a dispersive medium.

View Text Solution

20. A train , standing at the outer signal of a

railway station blows a whistle of frequency

https://dl.doubtnut.com/l/_QVBzygQR3TFv
https://dl.doubtnut.com/l/_5RVUT4FKpbG8


400 Hz in still air, (i) What is thefrequency of

the whistle for a platform observer when the

train (a) approaches the platform with a speed

of , (b) recedes from the platform with

a speed of  ? (ii) What is the speed of

sound in still air can be taken as  .

Watch Video Solution

10ms − 1

10ms − 1

340ms − 1

21. A train, standing in a station -yard, blows a

whistle of frequency 400 Hzin still air. The

wind starts blowing in the direction from the

https://dl.doubtnut.com/l/_5RVUT4FKpbG8
https://dl.doubtnut.com/l/_iM2H4ZUIUKCW


Additional Exercises

yard to the station with a speed of  .

What are the frequency, wavelength and speed

of sound for an observer standing on the

station's platforms ? Is the situation exactly

identical to the case when the air is still and

the observer runs towards the yard at a

speedof  ?The speed of sound in still

air can be taken as .

Watch Video Solution

10ms − 1

10ms − 1

340ms − 1

https://dl.doubtnut.com/l/_iM2H4ZUIUKCW
https://dl.doubtnut.com/l/_ZOibkF7Na2RY


1. A travelling harmonic wave on a string is

described by 

  

(a) What are the displacement and velocity of

oscillation of a point at x=1cm, and t =1s ? Is

this velocity equal to the velocity of wave

propagation ? 

(b) Locate the points of the string whcih have

the same transverse displacements and

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

View Text Solution

y(x, t) = 7.5 sin(0.0050x + 12t + π /4)

https://dl.doubtnut.com/l/_ZOibkF7Na2RY
https://dl.doubtnut.com/l/_L4RS6QIuN55v


2. A narrow sound pulse ( for example , a short

pip by a whistle ) is sent across a medium. (a)

Does the pusle have a de�nite (I) frequency ,

(ii) wavelength, (iii) speed of propagation ?(b)

If the pulse rate is 1 afterevery 20s ( that is the

whistle blown for a split of second after every

20s) , is the frequency of the note produced by

the whistle equal to  or 0.05 H z ?

View Text Solution

1/20

https://dl.doubtnut.com/l/_L4RS6QIuN55v


3. One end of a long string of linear mass

density  is connected to an

electrically driven tuning fork of frequency

256Hz. The other end passes over a pulley and

is tied to a pan containing a mass of 90 kg.

The pulley end absorbs all the incoming

energy so that re�ected waves at this end

have negligible amplitude. At t=0, the leftend (

fork end )of the string x=0 has zero transverse

displacement ( y = 0 ) and is moving along

positive y-direction. The amplitude of the wave

is 5.0 cm.Write down the transverse

8.0 × 10− 3kgm − 1

https://dl.doubtnut.com/l/_xCUd5zregkVh


displacement y as function of x and t that

describes the wave on the string.

View Text Solution

4. A SONAR system �xed in a submarine

operates at a frequency40.0 kHz. An enemy

submarine moves towards the SONAR with a

speed of .What is the frequency of

sound re�ected by the submarine? Take the

speed of sound in water to be 

Watch Video Solution

360kmh − 1

1450ms − 1

https://dl.doubtnut.com/l/_xCUd5zregkVh
https://dl.doubtnut.com/l/_o2u9IDCOAgC2


5. Earthquakes generate sound waves inside

the earth.Unlike a gas, theearth can experience

both transverse (S) and longitudinal ( P )

sound waves.Typically the speed of S wave is

about  .and that of P is  .A

seismograph records P and S waves from an

earthquake.The �rst P wavearrives 4 min

before the �rst wave.Assuming the waves

travel in straight line, at what distance does

the earthquake occur ?

View Text Solution

4.0kms − 1 8.0kms − 1

https://dl.doubtnut.com/l/_o2u9IDCOAgC2
https://dl.doubtnut.com/l/_3aDoVO8n6P0o


6. A bat is �itting about in a cave, navigating

via ultrasonic beeps.Assume that the sound

emission frequency of the bat is 40 kHz.

During one fast swoop directly toward a �at

wall surface, the bat is moving at 0.03 times

the speed of sound in air. What frequency

does the bat hear re�ected o� the wall ?

Watch Video Solution

https://dl.doubtnut.com/l/_3aDoVO8n6P0o
https://dl.doubtnut.com/l/_kvnnkTd3y3sB

