
PHYSICS

BOOKS - AAKASH SERIES

WAVE MOTION AND SOUND

Example

1. The equation for the displacement of a stretched string

is given by  where y and x are

in cm and t in sec. Determine the (a) direction in which

wave is propagating (b) amplitude (c) time period (d)

frequency (e) angular frequency (t) wavelength (g)

y = 4 sin 2π[ − ]
t

0.02

x

100

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_64euatcLaU55


propagation constant (h) velocity ofwave (i) phase constant

and (j) the maximum particle velocity.

Watch Video Solution

2. A wave on a string is described by

. (a) Graph , and  as

function of x for time t=0. (b) consider the following points

on the string: (i) x=0,(ii) , (iii) , (iv)

, (v) , (vi) , (vii) ,

(viii) . For a particle at each of these points at

t=0, describes in words whether the particle is moving and

in what direction, and whether the particle is speeding up,

slowing down, or instantaneously not acceleraring.

Watch Video Solution

y(x, t) = A cos(kx − ωt) y, vy ay

x = π/4k x = π/2k

x = 3π/4k x = π/k x = 5π/4k x = 3π/2k

x = 7π/4k

https://dl.doubtnut.com/l/_64euatcLaU55
https://dl.doubtnut.com/l/_QYS2PRtSLbEU


3. A transverse wave is traelling along a string from left to

right. The �g. represents the shape of the string (snap-

shot) at a given instant. At this instant 

(A) Which points have an upward velocity , (B) which points

have downward velocity 

(C) which point have zero velocity , (D) which point have

maximum magnitude of velocity. 

Watch Video Solution

https://dl.doubtnut.com/l/_QYS2PRtSLbEU
https://dl.doubtnut.com/l/_lRIOEivFFFNX


Watch Video Solution

4. A transverse wave is traelling along a string from left to

right. The �g. represents the shape of the string (snap-

shot) at a given instant. At this instant 

(A) Which points have an upward velocity , (B) which points

have downward velocity 

(C) which point have zero velocity , (D) which point have

maximum magnitude of velocity. 

https://dl.doubtnut.com/l/_lRIOEivFFFNX
https://dl.doubtnut.com/l/_UuovcXqT7bOR


Watch Video Solution

5. A transverse wave is traelling along a string from left to

right. The �g. represents the shape of the string (snap-

shot) at a given instant. At this instant 

(A) Which points have an upward velocity , (B) which points

have downward velocity 

(C) which point have zero velocity , (D) which point have

https://dl.doubtnut.com/l/_UuovcXqT7bOR
https://dl.doubtnut.com/l/_wujJOFJhKe3t


maximum magnitude of velocity. 

Watch Video Solution

6. A transverse wave is traelling along a string from left to

right. The �g. represents the shape of the string (snap-

shot) at a given instant. At this instant 

(A) Which points have an upward velocity , (B) which points

have downward velocity 

https://dl.doubtnut.com/l/_wujJOFJhKe3t
https://dl.doubtnut.com/l/_lmAZbA4tCp3r


(C) which point have zero velocity , (D) which point have

maximum magnitude of velocity. 

Watch Video Solution

7. A sinusoidal wave trsvelling in the positive direction on a

stretched string has amplitude , wavelength 

and velocity . At  and  it is given that 

 and . Find the wave function .

Watch Video Solution

2.0cm 1.0m

5.0m/s x = 0 t = 0

y = 0 < 0
∂y

∂ t
y(x, t)

https://dl.doubtnut.com/l/_lmAZbA4tCp3r
https://dl.doubtnut.com/l/_l1z5pKrhKDXp


Watch Video Solution

8. Figure shows a snapshot of a sinusoidal travelling wave

taken at .The wavelength is  and the

amplitude is . If the crest  was at at , write

the equation of travelling wave. ,

Watch Video Solution

t = 0.3s 7.5cm

2cm P x = 0 t = 0

9. A wire of uniform cross-section is stretched berween two

points I w apart. The wire is �xed at one end und u weight

of 9 kg is hung over a pulley at the other end produces

fundamental frequency of 750 Hz. 

(a) What is the velocity of transverse waves propagating in

https://dl.doubtnut.com/l/_l1z5pKrhKDXp
https://dl.doubtnut.com/l/_UdR5XmpIAaUa
https://dl.doubtnut.com/l/_xAQc47QumqGD


the wire ? 

(b) If now the suspended weight is submerged in a liquid of

density (5/9) that of the weight, what will be the velocity

and frequency of the waves propagating along the wire ?

Watch Video Solution

10. A wire of uniform cross-section is stretched berween

two points I w apart. The wire is �xed at one end und u

weight of 9 kg is hung over a pulley at the other end

produces fundamental frequency of 750 Hz. 

(a) What is the velocity of transverse waves propagating in

the wire ? 

(b) If now the suspended weight is submerged in a liquid of

https://dl.doubtnut.com/l/_xAQc47QumqGD
https://dl.doubtnut.com/l/_n65ImyPTe6Dn


density (5/9) that of the weight, what will be the velocity

and frequency of the waves propagating along the wire ?

Watch Video Solution

11. A uniform thin rope of length 12 m and mass 6 kg hangs

vertically from a rigid support and block of mass 2kg is

attached to its free end. A transverse short wave-train of

wavelength 6 cm is produced at the lower end of the rope.

What is the wavelength of the wavetrain (in cm) when it

reaches the top of the rope?

Watch Video Solution

https://dl.doubtnut.com/l/_n65ImyPTe6Dn
https://dl.doubtnut.com/l/_hlOFY6F1Hzse


12. A wave pulse starts propagating in the +x-direction

along a non-uniform wire of length 10 m with mass per unit

length given by  and under a tension of 100 N.

�nd the time taken by a pulse to travel from the lighter end

(x=0) to the heavier end. a=9x10^(-3)

kg/m^(2).

Watch Video Solution

μ = μ0 + ax

μ0 = 102kg/m and

13. A thin string is held at one end and oscillates so that, 

  

Neglect the gravitattional force. The string's linear mass

density is  and its tension is . The string passes

through a bath �lled with  water. Due to friction heat is

transferred to the bath. The heat transfer e�ciency is 

y(x = 0, t) = 8 sin 4t(cm)

0.2kg/m 1N

1kg

50 %

https://dl.doubtnut.com/l/_fWvhUbFnUYvu
https://dl.doubtnut.com/l/_0szfNcSlhtX4


. Calculate how much time passes before the temperature

of the bath rises one degree kelvin?

Watch Video Solution

14. In Figure. two pulses travel along a string in opposite

directions. The wave speed v is 2.0 mls and the pulses are

6.0 cm apart at t =0. 

 

(a) Sketch the wave patterns when t is equal to 20 ms. 

(b) In what form (or type) is the energy ofthe pulse at t= 15

ms?

https://dl.doubtnut.com/l/_0szfNcSlhtX4
https://dl.doubtnut.com/l/_Ygqe3aLtVLjF


Watch Video Solution

15. The vibrations of a string of length 60 cm �xed at both

ends are represented by the equation

, where x and y are in cm and t in

seconds. 

(a)What is the maximum displacement of a point at

?  

(b)Where are the nodes located along the string? 

(c)What is the velocity of the particle at x=7.5cm and

t=0.25s? 

(d)Write down the equations of the component waves

whose superposition gives the above wave.

Watch Video Solution

y = 4 sin( )cos(96πt)
πx

15

x = 5cm

https://dl.doubtnut.com/l/_Ygqe3aLtVLjF
https://dl.doubtnut.com/l/_89H92alZ9lWJ


16. The vibrations of a string of length 60 cm �xed at both

ends are represented by the equation

, where x and y are in cm and t in

seconds. 

(a)What is the maximum displacement of a point at

?  

(b)Where are the nodes located along the string? 

(c)What is the velocity of the particle at x=7.5cm and

t=0.25s? 

(d)Write down the equations of the component waves

whose superposition gives the above wave.

Watch Video Solution

y = 4 sin( )cos(96πt)
πx

15

x = 5cm

https://dl.doubtnut.com/l/_sVY9qcKurhF0


17. The vibrations of a string of length 60 cm �xed at both

ends are represented by the equation

, where x and y are in cm and t in

seconds. 

(a)What is the maximum displacement of a point at

?  

(b)Where are the nodes located along the string? 

(c)What is the velocity of the particle at x=7.5cm and

t=0.25s? 

(d)Write down the equations of the component waves

whose superposition gives the above wave.

Watch Video Solution

y = 4 sin( )cos(96πt)
πx

15

x = 5cm

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


18. The vibrations of a string of length 60 cm �xed at both

ends are represented by the equation

, where x and y are in cm and t in

seconds. 

(a)What is the maximum displacement of a point at

?  

(b)Where are the nodes located along the string? 

(c)What is the velocity of the particle at x=7.5cm and

t=0.25s? 

(d)Write down the equations of the component waves

whose superposition gives the above wave.

Watch Video Solution

y = 4 sin( )cos(96πt)
πx

15

x = 5cm

https://dl.doubtnut.com/l/_jII73M7blHhh


19. A standing wave is formed by two harmonic waves,

 travelling

on a string in opposite directions. Mass density is 'ρ' and

area of cross section is S. Find the total mechanical energy

between two adjacent nodes on the string.

Watch Video Solution

y1 = A sin(kx − ωt) and y2 = A sin(kx + ωt)

20. A sonometer wire has a length 114 cm between two

�xed ends. Where should two bridges be placed to so as

divide the wire into three segments whose fundamental

frequencies are in the ratio 1:3:4 .

Watch Video Solution

https://dl.doubtnut.com/l/_xLRMkXUNvtH2
https://dl.doubtnut.com/l/_pktDOnIq3xNn
https://dl.doubtnut.com/l/_qy7FyrfptDgS


21. A string 120 cm in length sustains a standing wave, with

the points of string at which the displacement amplitude is

equal to  mm being separated by 5.0 cm, Find the

maximum displacement amplitude. Also �nd the harmonic

corresponding to this wave.

Watch Video Solution

√2

22. An aluminium wire of cross-sectional area  is

joined to a steel wire of the same cross-sectional area. This

compound wire is stretched on a sonometer pulled by a

weight of 10kg. The total length of the compound wire

between the bridges is 1.5m of which the aluminium wire is

 and the rest is steel wire. Transverse vibrations are

setup in the wire by using an external source of variable

(10− 6)m2

0.6m

https://dl.doubtnut.com/l/_qy7FyrfptDgS
https://dl.doubtnut.com/l/_hSePHzioV2we


frequency. Find the lowest frequency of excitation for which

the standing waves are formed such that the joint in the

wire is a node. What is the total number of nodes at this

frequency? The density of aluminium is 

and that of steel is 

Watch Video Solution

2.6 × (103)kg/m3

1.04 × 104kg/m2(g = 10m/s2)

23. Determine the speed of sound waves in water, and �nd

the wavelength of a wave having a frequency of 242 Hz. 

Take .

Watch Video Solution

Bwater = 2 × 109Pa

https://dl.doubtnut.com/l/_hSePHzioV2we
https://dl.doubtnut.com/l/_9OTfzKILByiK


24. Three component sinusoidal waves progressing in the

same directions along the same path have the same period

but their amplitudes are  The phases of the

variation at any position x on their path at time

 respectively. Find the

amplitude and phase of the resultant wave.

Watch Video Solution

A, and .
A

2

A

3

t = 0are0, − and − π
π

2

25. Two sources of intensity  and 4I are used in an

interference experiment. Find the intensity at a point

where the waves from two sources superimpose with a

phase di�erence of (a) zero, (b) , (c )  and (d) ratio of

maximum and minimum intensity.

W t h Vid S l ti

I

π/2 π

https://dl.doubtnut.com/l/_yTBKOVWRASZi
https://dl.doubtnut.com/l/_sfwY4ZRsYXL9


Watch Video Solution

26. In a Hali, a person recives direct sound waves from a

source  away. He also receives wave from the same

source which reach him after being re�ected from the 

high ceilling at a point half way between them. The two

waves interface construtively for wave length (in meters).

Watch Video Solution

120m

25m

27. Two speakeer connected to the same source of �xed

frequency are placed 2m apart in a box. A sensitive

microphone placed at a distance of 4m from the midpoint

alon the perpendicular bisector shown maximum response.

The box is slowly rotated till the speaker are in line with the

https://dl.doubtnut.com/l/_sfwY4ZRsYXL9
https://dl.doubtnut.com/l/_k5Uo8d2RRgvE
https://dl.doubtnut.com/l/_sMb12BawrPCn


microphone, The distance between the midpoint of the

speakers and the microphone remains unchanged. Exactly 5

maximum responses (inculuding the initial and last one)

and observed in the microphone in doing this. The

wavelength of the sound wave is (o.x) meter. Find the value

of x.

Watch Video Solution

28. Two sound sources  emit pure sinusoidal

waves in phase. If the speed of sound is 350 m/s, 

(a) For what frequencies does constructive interference

occur at P? 

(b) For what frequencies does destructive interference

S1 and S2

https://dl.doubtnut.com/l/_sMb12BawrPCn
https://dl.doubtnut.com/l/_1ORVqOBLdAds


occur at P? 

Watch Video Solution

29. Two coherent narrow slits emitting sound of

wavelength  in the same phase are placed parallet to each

other at a small separation of  . The sound is delected by

maving a delector on the screen at a distance 

from the slit  as shows in �gure. Find the distance  such

λ

2λ

D( > > λ)

S1 y

https://dl.doubtnut.com/l/_1ORVqOBLdAds
https://dl.doubtnut.com/l/_fNpGBQQ9QntW


that the intensity at  is equal to intensity at  .  

Watch Video Solution

P O

30. If two sund waves

are superposed, what will be the 

(a) frequency of resultant wave 

b) frequency at which the amplitude of resultant waves

varies 

y1 = 0.3 sin 596π[t − ] and y2 = 0.5 sin 604π[t − ]
x

330
x

330

https://dl.doubtnut.com/l/_fNpGBQQ9QntW
https://dl.doubtnut.com/l/_RIn1CyU6gwck


(c) Frequency at which beats are produced. Find also the

ratio of maximum and minimum intensities of beats.

Watch Video Solution

31. A tuning fork produces 4 beats per second with another

tuning fork of frequency 256 Hz. The �rst one is now loaded

with a little wax and the beat frequency is found to

increase to 6 per second. What was the original frequency

of the tuning fork ?

Watch Video Solution

32. An engine approaches a hill with a constant speed.

When it is at a distance of 0.9 km it blows a whistle, whose

https://dl.doubtnut.com/l/_RIn1CyU6gwck
https://dl.doubtnut.com/l/_doScb2crQdpg
https://dl.doubtnut.com/l/_suihpEnkst16


echo is heard by the driver after 5 sec. If the speed ofsound

in air is 330 m/s, calculate the speed of the engine.

Watch Video Solution

33. A person standing between two parallel hills �res a gun.

He hears the �rst echo after  s, and a second echo after 

 s. If speed of sound is  , Calculate the distance

between the hills. When will he hear the third echo?

Watch Video Solution

3

2
5

2
332m/s

34. For a certain organ pipe, three successive resonance

frequencies are observer at ,  and 

respectively. Taking the speed of sound in air to be 

425 595 765HZ

340m/s

https://dl.doubtnut.com/l/_suihpEnkst16
https://dl.doubtnut.com/l/_rkVuVkNcpkCJ
https://dl.doubtnut.com/l/_VDVvengruhtz


, (a) explain whether the pipe is closed at one or open at

boyh ends. (b) determine the fundamental frequency and

length of the pipe.

Watch Video Solution

35. A tube  long is closed at one end. A stretched wire

is placed near the open end. The wire is  long and a

mass of  . It is held �xed at both ends and vibrates in

its fundamental mode. It sets the air column in the tube

into vibration at its fundamental frequency by resonance.

Find 

(a) the frequency of oscillation of the air column and 

(b) the tension in the wire. 

Speed of sound in air =  .

h id l i

1.0m

0.3m

0.01kg

330m/s

https://dl.doubtnut.com/l/_VDVvengruhtz
https://dl.doubtnut.com/l/_bjSxa6pkSdKx


Watch Video Solution

36. Two open organ pipes 80 and 81 cm long found to give

26 beats in 10 sec, when each is sounding its fundamental

note. Find the velocity of sound in air.

Watch Video Solution

37. A cylinder of length  is divided by a thin perfectly

�exible diaphragm in the middle. It is closed by similar

�exible diaphragams at the ends. The two chambers into

which it is divided contain hydrogen and oxygen. The two

diaphragms are set in vibrations of same frequency. What

is the minimum frequency of these diaphragms for which

1m

https://dl.doubtnut.com/l/_bjSxa6pkSdKx
https://dl.doubtnut.com/l/_ivbAnxBFASv8
https://dl.doubtnut.com/l/_i5wkKOlL3wdX


the middle diaphragm will be motionless? Velocity of sound

in hydrogen is  and that in oxygen is .

Watch Video Solution

1100m/s 300m/s

38. Two tuning forks with natural frequencies 340 Hz each

move relative to a stationary observer. One fork moves

away from the observer, while the other moves towards the

observer at the same speed. The observer hears beats of

frequency 3 Hz. Find the speed of the tuning forks (speed

of sound is ).

Watch Video Solution

340
m

s

https://dl.doubtnut.com/l/_i5wkKOlL3wdX
https://dl.doubtnut.com/l/_1nrsyBFeySaB


39. When a train is approaching the observer, the frequency

of the whistle is 100 cps. When it has passed the observer,

it is 50 cps. The frequency when the observer moves with

the train, is :

Watch Video Solution

40. A siren emitting a sound of frequency  moves

away from you towards a cli� at a speed of  .  

(a) What is the frequency of the sound you hear coming

directly from the sirven ? 

(b) What is the frequency of sounds you hear re�ected o�

the cli�b ? 

(c) What beat frequency would you hear ? Take the speed of

sound in air as  .

1000HZ

10m/s

330m/s

https://dl.doubtnut.com/l/_jCxuWWT5WmpQ
https://dl.doubtnut.com/l/_KdKXVRK4fP2O


Watch Video Solution

41. A car approaching a crossing  at a speed of 

sounds a horn of frequency  when  from the

crossing . Speed of sound in air is  . What

frequency is heard by an observer (at rest)  from the

crossing on the straight road which crosses car road at

right angles ?

Watch Video Solution

C 20m/s

500HZ 80m

330m/s

60m

42. A whistle of frequency  rotates in a circle of

radius at a linear speed of  . What is the lowest

and highest frequency heard by an observer a long

540HZ

2m 30m/s

https://dl.doubtnut.com/l/_KdKXVRK4fP2O
https://dl.doubtnut.com/l/_xFxuj4aSs9ly
https://dl.doubtnut.com/l/_KQnIGsbKADnM


distance away at rest with respect to the centre of circle ?

Take speed of sound of sound in air as . Can the

apparent frequency be ever equal to actual ?

Watch Video Solution

330m/s

43. 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

5/π

https://dl.doubtnut.com/l/_KQnIGsbKADnM
https://dl.doubtnut.com/l/_fcMeKPvYStkj


Exercise Long Answer Questions

maximum and the minimum frequencies recorded by the

detector. 

Watch Video Solution

44. A galaxy moves with respect to us so that sodium light

of 589.0 nm is observed at 589.6 nm. The speed of the

galaxy is

Watch Video Solution

https://dl.doubtnut.com/l/_fcMeKPvYStkj
https://dl.doubtnut.com/l/_bNBqMlXzZlz4


1. Explain the formation of standing waves in a string

clamped at both ends and discuss the various modes of

vibration.

Watch Video Solution

2. What are Harmonics and Overtones? How are they

formed in an open pipe? Derive the eqautions for the

frequencies of the harmonic produced in an open pipe.

Watch Video Solution

3. How are stationary waves formed in a closed pipe?

Explain the various modes of vibrations in a closed pipe

https://dl.doubtnut.com/l/_sLoRwThqqJR1
https://dl.doubtnut.com/l/_8DmAFeYpGiyT
https://dl.doubtnut.com/l/_ShCWutjdmaUO


and establish the relation between their frequencies.

Watch Video Solution

4. What is Doppler e�ect? Find an expression for the

apparent frequency heard when the source is in motion

and the listener is at rest. What is the limitation of Doppler

e�ect?

Watch Video Solution

5. What is Doppler e�ect? Find an expression for the

apparent frequency heard when the source is in motion

and the listener is at rest. What is the limitation of Doppler

e�ect?

https://dl.doubtnut.com/l/_ShCWutjdmaUO
https://dl.doubtnut.com/l/_uI1oBhuCoxBA
https://dl.doubtnut.com/l/_JuYHKl749UiP


Exercise Short Answer Questions

Watch Video Solution

1. What are transverse waves? Explain with an example.

Watch Video Solution

2. What is a plane progressive simple harmonic wave ?

Establish equation for this wave in two di�erent forms.

Watch Video Solution

https://dl.doubtnut.com/l/_JuYHKl749UiP
https://dl.doubtnut.com/l/_a1313TPfTKvt
https://dl.doubtnut.com/l/_YDOH4OWJOmXN


3. Explain the re�ection of waves in string at �xed end and

free end.

Watch Video Solution

4. State the laws of vibrating strings.

Watch Video Solution

5. Explain the harmonic on a stretched string with sutiable

illustrations.

Watch Video Solution

https://dl.doubtnut.com/l/_znq5QViRgRFZ
https://dl.doubtnut.com/l/_pwENkQ5Y2ynM
https://dl.doubtnut.com/l/_kqZNEQN03yJF


6. What are forced vibrations ? Give one example to

illustrate your answer.

Watch Video Solution

7. What are .beats. ? Explain their production. State the

necessary conditions for the production of beats.

Watch Video Solution

8. What is resonance ? What is resonant frequency ?

Watch Video Solution

https://dl.doubtnut.com/l/_vLXrffA5crQM
https://dl.doubtnut.com/l/_D3t5hN7oS7jL
https://dl.doubtnut.com/l/_XVOoexmc1Ecr


9. Explain the re�ection of waves at closed and open ends.

Watch Video Solution

10. Draw diagrams to show the various modes of vibration

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

Watch Video Solution

11. Explain the formation of standing waves in a string

clamped at both ends and discuss the various modes of

vibration.

Watch Video Solution

https://dl.doubtnut.com/l/_vYzWD5PU0b7o
https://dl.doubtnut.com/l/_THmwCFhKcLwi
https://dl.doubtnut.com/l/_cxklc8pLqFtS
https://dl.doubtnut.com/l/_RknngD8RO9vH


Exercise Very Short Answer Questions

12. What are the applications of Doppler e�ect?

Watch Video Solution

13. Name the three characteristics of sound.

Watch Video Solution

1. Name the parameters of a progressive wave?

Watch Video Solution

https://dl.doubtnut.com/l/_RknngD8RO9vH
https://dl.doubtnut.com/l/_X6sDlF4SXcU3
https://dl.doubtnut.com/l/_3FDlCGSk6cOV


2. How are the wave velocity v, frequency n and wavelength

 of a wave related? Derive the relationship.

Watch Video Solution

λ

3. State two di�erences between light and sound waves.

Watch Video Solution

4. What is the distance between two crests with a phase

di�erence of ?

Watch Video Solution

4π

https://dl.doubtnut.com/l/_w19S3TidORcV
https://dl.doubtnut.com/l/_UtxBOGtHgz3I
https://dl.doubtnut.com/l/_XyzdLovFE2Xf


5. What is the phase di�erence between a compression and

next rarefaction?

Watch Video Solution

6. What type of mechanical waves do you expect to exist in

(a) vacuum (b) air (c) inside water (d) rock (e) on the surface

of a liquid.

Watch Video Solution

7. Is it possible to have longitudinal waves on a string? A

transverse wave on a steel rod?

Watch Video Solution

https://dl.doubtnut.com/l/_gxzJk0GvFlBG
https://dl.doubtnut.com/l/_tDfFxHGFJ5lC
https://dl.doubtnut.com/l/_ZjaANGYQNJDo


8. How many times a particle will reach maximum

displacement during the time taken by the wave to advance

by one wavelength?

Watch Video Solution

9. How can you say that the equation 

represents a progressive wave?

Watch Video Solution

y = A sin(ωt = kx)

10. What is the signi�cance of in the case of  in the case

of a progressive wave given by  ?

ω

k

y = A sin(ωt − kx)

https://dl.doubtnut.com/l/_ZjaANGYQNJDo
https://dl.doubtnut.com/l/_AHMtH8k0PeeU
https://dl.doubtnut.com/l/_pJNxgIvNOGBD
https://dl.doubtnut.com/l/_044tHjnqSaY8


Watch Video Solution

11. State the principle of superposition of waves.

Watch Video Solution

12. What are the conditions required for a wave to get

re�ected?

Watch Video Solution

13. What is the phase di�erence between the incident wave

and the re�ected wave in the following ? 

https://dl.doubtnut.com/l/_044tHjnqSaY8
https://dl.doubtnut.com/l/_8vvmCS3cTMUw
https://dl.doubtnut.com/l/_qpn3ZEKrGmYX
https://dl.doubtnut.com/l/_GhRAjRFMYeQ3


1. Wave re�ected from rigid boundary. 

2. Wave re�ected from free boundary.

Watch Video Solution

14. When sound waves travel from air to water which of

these remains constant ?

Watch Video Solution

15. What is a stationary wave? What is the distance

between a node and the succeeding antinode of a

stationary wave?

Watch Video Solution

https://dl.doubtnut.com/l/_GhRAjRFMYeQ3
https://dl.doubtnut.com/l/_wTzaZuMBxYrm
https://dl.doubtnut.com/l/_c2wnuHi6Rkzn


16. Which type of waves are formed due to vibrations of

stretched strings?

Watch Video Solution

17. When stretched string vibrates in two segments, how

many nodes and antinodes will be there?

Watch Video Solution

18. What is the frequency of  overtone on a stretched

string of length l and linear density 'm', when the tension is

"T"?

Watch Video Solution

9th

https://dl.doubtnut.com/l/_pyrT4VKKDAGV
https://dl.doubtnut.com/l/_OPcrr6wiVhrT
https://dl.doubtnut.com/l/_bcivAdv6HvF7


19. If a stretched string is plucked at the centre

Watch Video Solution

20. A wire of length 'l' is vibrating in three segments. What

is the wavelength of the note emitted?

Watch Video Solution

21. What is the ratio of the frequency of fouth overtone to

the fundamental frequency of a stretched string?

Watch Video Solution

https://dl.doubtnut.com/l/_bcivAdv6HvF7
https://dl.doubtnut.com/l/_mtfe4HRR5ryx
https://dl.doubtnut.com/l/_W8zlmjVZAuDZ
https://dl.doubtnut.com/l/_NBTMs7DZr5Mu
https://dl.doubtnut.com/l/_FzCNVG9LVnqK


22. What happens to the fundamental frequency of a

stretched string when the tension is quadrupled?

Watch Video Solution

23. What happens to the fundamental frequency of a

stretched string when its linear density becomes 1/4 of its

intial value?

Watch Video Solution

24. Two identical wires on a sonometer, are stretched with

the same tension 'T'. if their lengths are in the ratio 1:2

what is the ratio of their frequencies?

https://dl.doubtnut.com/l/_FzCNVG9LVnqK
https://dl.doubtnut.com/l/_oMXopDTqtpUV
https://dl.doubtnut.com/l/_gSIMEFSXBOMW


Watch Video Solution

25. When do the paper riders on a sonometer wire �y o�?

Watch Video Solution

26. When temperature increases, the frequency of a tuning

fork

Watch Video Solution

27. What happens to the frequency of a tuning fork. 

When it is loaded with little wax.

Watch Video Solution

https://dl.doubtnut.com/l/_gSIMEFSXBOMW
https://dl.doubtnut.com/l/_JKrbi7hNA3Dx
https://dl.doubtnut.com/l/_Z7JFqsvvYaVw
https://dl.doubtnut.com/l/_DMHFcmeeRTTb


28. What happens to the frequency of a tuning fork. 

When it is �lled?

Watch Video Solution

29. At resonance, the amplitude of forced oscillations is

Watch Video Solution

30. State the condition for the resonance to occur.

Watch Video Solution

https://dl.doubtnut.com/l/_DMHFcmeeRTTb
https://dl.doubtnut.com/l/_RKbKe3cw8iRE
https://dl.doubtnut.com/l/_iF8gpKcxuEtq
https://dl.doubtnut.com/l/_1NWlC3HIvsz0


31. The soldiers marching on a suspended bridge are

advised to go out of steps. Why ?

Watch Video Solution

32. Light can travel in vacuum but not sound, becaouse

Watch Video Solution

33. Discuss Newton’s formula for velocity of sound in air

medium and apply Laplace’s correction.

Watch Video Solution

https://dl.doubtnut.com/l/_XZVExd134lbI
https://dl.doubtnut.com/l/_mreMVOBuGfmC
https://dl.doubtnut.com/l/_3z7m1H3REezR


34. "The velocity of sound is generally greater in solids than

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

Watch Video Solution

35. The velocity of sound in oxygen in lesser than in

hydrogen.Explain.

Watch Video Solution

36. Use the formula  to explain why the speed of

sound in air 

(a) is independent of pressure, 

v = √
γP

ρ

https://dl.doubtnut.com/l/_GQy1leuK4khk
https://dl.doubtnut.com/l/_8MixjLOBOwAC
https://dl.doubtnut.com/l/_DkvJLA3maqoB


(b) increases with temperature, 

(c) increases with humidity.

Watch Video Solution

37. Use the formula  to explain why the speed of

sound in air 

(a) is independent of pressure, 

(b) increases with temperature, 

(c) increases with humidity.

Watch Video Solution

v = √
γP

ρ

38. Three identical sound waves pass through an air

column, a brass rod and an oil pipe of same length. In

https://dl.doubtnut.com/l/_DkvJLA3maqoB
https://dl.doubtnut.com/l/_pyOFrMJ97rc2
https://dl.doubtnut.com/l/_UCjZwfGdKiG5


which of the three will it take the least time to reach the

other end?

Watch Video Solution

39. Does the law of conservation of energy hold good in

case of interference of waves? Explain.

Watch Video Solution

40. Two identical travelling waves, moving in the same

direction are out of phase by  rad. What is the

amplitude of the resultant wave in terms of the common

amplitude  of the two combining waves?

Watch Video Solution

π/2

ym

https://dl.doubtnut.com/l/_UCjZwfGdKiG5
https://dl.doubtnut.com/l/_8PYag5FTvQlW
https://dl.doubtnut.com/l/_hDizlxtuVb6w


41. What is the resultant displacement of the particles

when a compression falls on a rarefaction?

Watch Video Solution

42. What happens when a crest falls on the crest during

superposition of waves?

Watch Video Solution

43. What are beats? What is beat frequency?

Watch Video Solution

https://dl.doubtnut.com/l/_hDizlxtuVb6w
https://dl.doubtnut.com/l/_SNERuWiotECb
https://dl.doubtnut.com/l/_78XRhLoIz1pv
https://dl.doubtnut.com/l/_N6vDNLzojAOm
https://dl.doubtnut.com/l/_yI4qnIINgwN2


44. Mention the applications of beats,

Watch Video Solution

45. Distinguish between interference and beats.

Watch Video Solution

46. Two waves of frequencies 256 & 250 are forming beats.

What will be the beat frequency?

Watch Video Solution

https://dl.doubtnut.com/l/_yI4qnIINgwN2
https://dl.doubtnut.com/l/_R06WqGwfdOHi
https://dl.doubtnut.com/l/_ek3UksDPfZ9M


47. A sound wave travelling along an air column of a pipe

gets re�ected at the open end of the pipe. What is the

phase di�erence between the incident and re�ected waves

at the open end?

Watch Video Solution

48. What is the ratio of frequencies of harmonics in an air

column of same length in a closed pipe.

Watch Video Solution

49. What is the ratio of frequencies of harmonics in an air

column of same length in an open pipe.

https://dl.doubtnut.com/l/_O62a4K8ZEZKF
https://dl.doubtnut.com/l/_Vy8ezZLdtOpw
https://dl.doubtnut.com/l/_S1dL4c7rwTyG


Watch Video Solution

50. What is the distance between the closed end and open

end of a pipe vibrating in the 7th harmonic?

Watch Video Solution

51. What is the distance between two ends of open pipe

vibrating in the 3rd overtone?

Watch Video Solution

52. What is "End correction" in resonating air column?

Watch Video Solution

https://dl.doubtnut.com/l/_S1dL4c7rwTyG
https://dl.doubtnut.com/l/_hr988hU9Wf3J
https://dl.doubtnut.com/l/_VOZUVVn27bbe
https://dl.doubtnut.com/l/_LQXSq5sn0yGn


53. 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

54. What is Doppler e�ect? Find an expression for the

apparent frequency heard when the source is in motion

and the listener is at rest. What is the limitation of Doppler

e�ect?

Watch Video Solution

https://dl.doubtnut.com/l/_LQXSq5sn0yGn
https://dl.doubtnut.com/l/_h5uO6masEJj8
https://dl.doubtnut.com/l/_2eJwySLwkiT4


55. Why do we hear a higher frequency apparently when we

approach a stationary sounding railway engine?

Watch Video Solution

56. What is the reason for listening a higher frequency

when a source of sound moves towards a stationary

listener?

Watch Video Solution

57. Write any two applications of Doppler e�ect.

Watch Video Solution

https://dl.doubtnut.com/l/_e6zZUYCWesqE
https://dl.doubtnut.com/l/_T2j4cvXm4eLz
https://dl.doubtnut.com/l/_2SruhORtMvad
https://dl.doubtnut.com/l/_mvbQoD5rvDoT


58. A : In Doppler's e�ect the value of apparent frequency

depends on the relative motion between source and

observer . 

R : The change in frequency in Doppler e�ect is

independent from the distance between source and

observer .

Watch Video Solution

59. (a) Does the change in frequency due to Doppler e�ect

depend on the distance between source (b)Does the

change in frequency due to Doppler e�ect on the fact that

source is moving towards the observer or observer is

moving towards the source ?

Watch Video Solution

https://dl.doubtnut.com/l/_mvbQoD5rvDoT
https://dl.doubtnut.com/l/_Uw3UOh70VMHf


Problems Level I

Watch Video Solution

60. The characteristics of sound which is used to

di�erentiate the sound of male and female

Watch Video Solution

1. For the wave , where 

are in cm and  is in seconds, �nd the 

(a) displacement when  and   

(b) wavelength 

( c ) velocity of the wave and 

(d) frequency of the wave

y = 5 sin 30π[t − (x/240)] x and y

t

t = 0 x = 2cm

https://dl.doubtnut.com/l/_Uw3UOh70VMHf
https://dl.doubtnut.com/l/_f8pIpHNWSjtw
https://dl.doubtnut.com/l/_x0VFXzRobGjS


Watch Video Solution

2. For the wave , where 

are in cm and  is in seconds, �nd the 

(a) displacement when  and   

(b) wavelength 

( c ) velocity of the wave and 

(d) frequency of the wave

Watch Video Solution

y = 5 sin 30π[t − (x/240)] x and y

t

t = 0 x = 2cm

3. For the wave , where 

are in cm and  is in seconds, �nd the 

(a) displacement when  and   

(b) wavelength 

y = 5 sin 30π[t − (x/240)] x and y

t

t = 0 x = 2cm

https://dl.doubtnut.com/l/_x0VFXzRobGjS
https://dl.doubtnut.com/l/_2vXsJJCOmNtp
https://dl.doubtnut.com/l/_4rKF4bAYhm3d


( c ) velocity of the wave and 

(d) frequency of the wave

Watch Video Solution

4. For the wave , where 

 are in cm and  is in seconds, �nd the  

(a) displacement when  and   

(b) wavelength 

( c ) velocity of the wave and 

(d) frequency of the wave

Watch Video Solution

y = 5 sin 30π[t − (x/240)]

x and y t

t = 0 x = 2cm

https://dl.doubtnut.com/l/_4rKF4bAYhm3d
https://dl.doubtnut.com/l/_G43rurjlOkG6


5. Figure shows a plot of the transverse displacements of

the particles of a string at t = 0 through which a travelling

wave is passing in the positive x-direction. The wave speed

is . Find (a) the amplitude, (b) the wavelength, (c)

the wave number and (d) the frequency of the wave. 

.

Watch Video Solution

20cms− 1

6. A wave of frequency  has a wave velocity of

.  

(a) Find the distance between two points which are 

out of phase. 

500Hz

350m/s

60 ∘

https://dl.doubtnut.com/l/_9by7BvwIMJLn
https://dl.doubtnut.com/l/_8wLDlNOntHXI


(b) Find the phase di�erence between two displacement at

a certain point at time  apart.

Watch Video Solution

10− 3s

7. A sound wave of frequency 100 Hz is travelling in air. The

speed of sound in air is  (a) By how much is the

phase changed at a given point in 2.5 ms ? (b) What is the

phase di�erence at a given instant between two points

separated by a distance of 10.0 cm along the direction of

propagation ?

Watch Video Solution

350ms− 1

https://dl.doubtnut.com/l/_8wLDlNOntHXI
https://dl.doubtnut.com/l/_ZNxcCtHqdBho


8. A sound wave of frequency 100 Hz is travelling in air. The

speed of sound in air is  (a) By how much is the

phase changed at a given point in 2.5 ms ? (b) What is the

phase di�erence at a given instant between two points

separated by a distance of 10.0 cm along the direction of

propagation ?

Watch Video Solution

350ms− 1

9. A progressive wave of frequency 500 Hz is travelling with

a speed of 350 m/s. A compressional maximum appears at a

place at a given instant. The minimum time interval after

which of refraction maximum occurs at the same place is

Watch Video Solution

https://dl.doubtnut.com/l/_K3jjKXYjMfFB
https://dl.doubtnut.com/l/_CpvmFjN2zpiL


10. Calculate the speed of a transverse wave in a wire of

 cross-section under a tension of . Density of

the material of wire is 

Watch Video Solution

1.0mm2 0.98N

9.8 × 103kg/m3

11. Two wires of di�erent densities but same area of cross-

section are soldered together at one end and are stretched

to a tension . The velocity of a transverse wave in the �rst

wire is double of that in the second wire. Find the ratio of

density of the �rst wire to that of the second wire.

Watch Video Solution

T

https://dl.doubtnut.com/l/_huvA7OmrVGBJ
https://dl.doubtnut.com/l/_rtcP1W12asXz


12. A 4.0 kg block is suspended from the ceiling of an

elevator through a string having a linear mass desity of

. Find the speed (with respect to the

string) with which a wave pulse can proceed on the string if

the elavator accelerates up at the rate of

.

Watch Video Solution

19.2 × 10− 3kgm− 1

2.0ms− 2. Takeg = 10ms− 2

13. Transverse waves are generated in two uniform wires A

and B of the same material by attaching their free ends to

a vibrating source of frequency 200 Hz. The Area of cross

section of A is half that of B while tension on A is twice

than on B. The ratio of wavelengths of the transverse waves

in A and B is

https://dl.doubtnut.com/l/_qVbO7y7tZHr6
https://dl.doubtnut.com/l/_rqfyFbhwabOd


Watch Video Solution

14. Two progressive transverse waves given by

travelling along a stretched string form nodes and

antinodes. What is the displacement at the nodes.

Watch Video Solution

y1 = 0.07 sinπ(12x − 500t) and y2 = 0.07 sinπ(12x500t)

15. Two progressive transverse waves given by

travelling along a stretched string form nodes and

antinodes. What is the displacement at the antinodes.

Watch Video Solution

y1 = 0.07 sinπ(12x − 500t) and y2 = 0.07 sinπ(12x500t)

https://dl.doubtnut.com/l/_rqfyFbhwabOd
https://dl.doubtnut.com/l/_hJGNHB1WyCPa
https://dl.doubtnut.com/l/_XLCPRTtu7bWD


16. Two progressive transverse waves given by

travelling along a stretched string form nodes and

antinodes.What is the wavelength ?

Watch Video Solution

y1 = 0.07 sinπ(12x − 500t) and y2 = 0.07 sinπ(12x + 500t)

17. A wave of length 2m is superposed on its re�ected wave

to form a stationary wave. A node is located at x = 3m. The

next node will be located at x=

Watch Video Solution

https://dl.doubtnut.com/l/_XLCPRTtu7bWD
https://dl.doubtnut.com/l/_wq0OplqaMUXO
https://dl.doubtnut.com/l/_qq4EJmdeysnJ


18. The equation for the vibration of a string �xed at both

ends vibrating in its second harmonic is given by

. The length of

the string is :

Watch Video Solution

y = 2 sin(0.3cm− 1)x cos((500πs− 1)t)cm

19. Two wires are kept tight between the same pair of

supports. The tensions in the wires are in the ratio 2 : 1, the

radii are in the ratio 3 : 1 and the densities are in the ratio 1

: 2. Find the ratio of their fundamental frequencies.

Watch Video Solution

https://dl.doubtnut.com/l/_U1bR7C8IXSZo
https://dl.doubtnut.com/l/_ORBq8xZVsXMa


20. A one-metre long stretched string having a mass of 40

g is attached to a tuning fork. The fork vibrates at 128 Hz in

a direction perpendicular to the string. What should be the

tension in the string if it is to vibrate in four loops ?

Watch Video Solution

21. A somoneter wire resonates with a given tuning fork

forming standing waves with �ve antindoes between the

two bridges when a mass of 9 kg is suspended from the

wire. Resonates with the same tuning fork forming three

antindoes for the same postions of the bridges. the value

of M is

Watch Video Solution

https://dl.doubtnut.com/l/_eBkB6iKJDJcY
https://dl.doubtnut.com/l/_Uha6dMzXVoHQ


22. A guitar string is 90 cm long and has a fundamental

frequency of 124 Hz. Where should it be pressed to produce

a fundamental frequency of 186 Hz?

Watch Video Solution

23. the frequency of a sonometer wire is 10 Hz. When the

weight producing th tensions are completely immersed in

water the frequency becomes 80 Hz and on immersing the

weight in a certain liquid the frequency becomes 60 Hz. The

speci�c gravity of the liquid is

Watch Video Solution

https://dl.doubtnut.com/l/_Ti3qHfVhbvKr
https://dl.doubtnut.com/l/_oRJen1T0bcKS


24. When the tension in a string is increased by 44%. the

frequency increased by 10Hz the frequency of the string is

Watch Video Solution

25. A steel wire of length 1 m, mass 0.1 kg and uniform

cross-sectional area  is rigidly �xed at both ends.

The temperature of wire is lowered by 20°C. If transverse

waves are set up by plucking the string in the middle,

calculate the frequency (In S.I. units) of the fundamental

mode of vibration. Young’s modulus of steel

, coe�cient of linear expansion of steel

.

Watch Video Solution

10− 6m2

= 2 × 1011N /m2

= 1.21 × 10− 6(degC) − 1

https://dl.doubtnut.com/l/_Fi9gHw7UnIkV
https://dl.doubtnut.com/l/_IgEptJcSwpma


26. A metallic wire with tension  and at temperature 

 vibrates with its fundamental frequency of .

The same wire with the same tension but at 

temperature vibrates with a fundamental frequency of

. The coe�cient of linear expansion of the wire is

equal to . Find .

Watch Video Solution

T

30∘C 1kHz

10∘C

1.001kHz

10−K. ∘ C 2K

27. Three resonant frequencies of a string are 90, 150 and

210 Hz. (a) Find the highest possible fundamental

frequency of vibration of this string. (b) Which harmonics

of the fundamental are the given frequencies ? (c) Which

overtones are these frequencies ? (d) If the length of the

https://dl.doubtnut.com/l/_3efNO2Vb1Qt9
https://dl.doubtnut.com/l/_poZDhsKVYcph


string is 80 cm, what would be the speed of a transverse

wave on this string ?

Watch Video Solution

28. Three resonant frequencies of a string are 90, 150 and

210 Hz. (a) Find the highest possible fundamental

frequency of vibration of this string. (b) Which harmonics

of the fundamental are the given frequencies ? (c) Which

overtones are these frequencies ? (d) If the length of the

string is 80 cm, what would be the speed of a transverse

wave on this string ?

Watch Video Solution

https://dl.doubtnut.com/l/_poZDhsKVYcph
https://dl.doubtnut.com/l/_QVOtRD8xRUvk


29. Three resonant frequencies of a string are 90, 150 and

210 Hz. (a) Find the highest possible fundamental

frequency of vibration of this string. (b) Which harmonics

of the fundamental are the given frequencies ? (c) Which

overtones are these frequencies ? (d) If the length of the

string is 80 cm, what would be the speed of a transverse

wave on this string ?

Watch Video Solution

30. Three resonant frequencies of string with both rigid

ends are 90, 150 and 210 Hz. If the length of the string is 80

cm, what is the maximum possible speed of the transverse

wave in the string?

W t h Vid S l ti

https://dl.doubtnut.com/l/_IZ6SCNbIwmXV
https://dl.doubtnut.com/l/_Z7XUpVROT4GH


Watch Video Solution

31. The equation of a travelling sound wave is

 where y is measured in , t

in second and x in metre. (a) Find the ratio of the

displacement amplitude of the particles to the wavelength

of the wave. (b) Find the ratio of the velocity amplitude of

the particles to the wave speed.

Watch Video Solution

y = 6.0 sin(600t − 1.8x) 10− 5m

32. The equation of a travelling sound wave is

 where y is measured in , t

in second and x in metre. (a) Find the ratio of the

displacement amplitude of the particles to the wavelength

y = 6.0 sin(600t − 1.8x) 10− 5m

https://dl.doubtnut.com/l/_Z7XUpVROT4GH
https://dl.doubtnut.com/l/_wZUK0N0ngpuu
https://dl.doubtnut.com/l/_lwH9uS4Nh9TN


of the wave. (b) Find the ratio of the velocity amplitude of

the particles to the wave speed.

Watch Video Solution

33. The height of a cloud above the earth is 100 m. If an

observer hears the sound of thunder 0.3 s after the

lightening is seen what is the velocity of sound on that

day?

Watch Video Solution

34. In a liquid with density , lon�tudinal waves

with frequency  are found to have wavelength .

Calculate the bulk modulus of the liquid.

900kg/m3

250HZ 8.0m

https://dl.doubtnut.com/l/_lwH9uS4Nh9TN
https://dl.doubtnut.com/l/_bBM80PI6b8kE
https://dl.doubtnut.com/l/_lF04z4F6bOaS


Watch Video Solution

35. The speed of sound as measured by a student in the

laboratory on a winter day is  when the room

temperature is . What speed will be measure another

student repeating the experiment on a day when the room

temperature is  ?

Watch Video Solution

340
m

s

17∘C

32 ∘ C

36. At what temperature is the speed of sound in air double

of its speed of at ?

Watch Video Solution

0∘C

https://dl.doubtnut.com/l/_lF04z4F6bOaS
https://dl.doubtnut.com/l/_n6P0TaVQomkK
https://dl.doubtnut.com/l/_fKH8bWkZn8RR
https://dl.doubtnut.com/l/_OCgpJqYsK9a9


37. The ratio of densities of nitrogen and oxygen is 14 : 16.

The temperature at which the speed of sound in nitrogen

will be same as that in oxygen at  is

Watch Video Solution

55∘C

38. An organ pipe has two successive harmonics with

frequencies  and . The velocity of sound in air is 

.  

(a) Is the an open or a closed pipe? 

(b) What two harmonics are there? 

(c ) What is the length of the pipe?

Watch Video Solution

400 560HZ

344m/s

https://dl.doubtnut.com/l/_OCgpJqYsK9a9
https://dl.doubtnut.com/l/_ROIiwHHYk5Eq


39. An organ pipe has two successive harmonics with

frequencies  and . The velocity of sound in air is 

.  

(a) Is the an open or a closed pipe? 

(b) What two harmonics are there? 

(c ) What is the length of the pipe?

Watch Video Solution

400 560HZ

344m/s

40. An organ pipe has two successive harmonics with

frequencies  and . The velocity of sound in air is 

.  

(a) Is the an open or a closed pipe? 

(b) What two harmonics are there? 

(c ) What is the length of the pipe?

400 560HZ

344m/s

https://dl.doubtnut.com/l/_Ajnd9rFY1oFs
https://dl.doubtnut.com/l/_v1WM5zsHaiX8


Watch Video Solution

41. The fundamental frequency of a closed pipe is .  

(a) Find the length of this pipe. 

(b) The second overtone of this pipe has the same

frequency as the third harmonic of an open pipe. Find the

length of this open pipe. Take speed of sound in air

.

Watch Video Solution

220HZ

345m/s

42. The fundamental frequency of a closed pipe is .  

(a) Find the length of this pipe. 

(b) The second overtone of this pipe has the same

220HZ

https://dl.doubtnut.com/l/_v1WM5zsHaiX8
https://dl.doubtnut.com/l/_QOIGzw17CS7D
https://dl.doubtnut.com/l/_ckF8ITcmEXoN


frequency as the third harmonic of an open pipe. Find the

length of this open pipe. Take speed of sound in air

.

Watch Video Solution

345m/s

43. A source of frequency 10kHz when viberted over than

mouth of a closed organ is in unison at 300K. The beats

produced when temperature rises by 1K

Watch Video Solution

44. A closed organ pipe and an open organ pipe of same

length produce 2 beats when they are set into vibrations

simultaneously in their fundamental mode. The length of

https://dl.doubtnut.com/l/_ckF8ITcmEXoN
https://dl.doubtnut.com/l/_AHDQmt3WZ33i
https://dl.doubtnut.com/l/_NH2h7TPEnEub


open organ pipe is now halved and of closed organ pipe is

doubled, the number of beats produced wil be 

(A)8 (B)7 (C)4 (D)2

Watch Video Solution

45. A tuning fork produces  beats per second with another

tuning fork of frequency . The �rst one is now

loaded with a little wax the beat frequency is found to

increase to  per second. What was the original frequency

of the �rst tuning fork?

Watch Video Solution

4

256HZ

6

https://dl.doubtnut.com/l/_NH2h7TPEnEub
https://dl.doubtnut.com/l/_Pe50e4A0i8FF


46. Two tuning forks when sounded together produce 5

beats in 2 seconds. The time interval between two

successive maximum intensities of sound is

Watch Video Solution

47. Two progressive waves

 moving in the same

direction superpose on each other producing beats. Then

the number of beats per second and the ratio of maximum

to minimum intensity of the resultant waves are

respectively

Watch Video Solution

y1 = 4 sin 400πt and y2 = 3 sin 404πt

https://dl.doubtnut.com/l/_F70V56s14eZB
https://dl.doubtnut.com/l/_IFWN1sl1jZq4
https://dl.doubtnut.com/l/_7XArV2Tw0499


48. Calculate the frequency of beats produced in air when

two sources of sound are activated, one emitting a

wavelength of 32 cm and the other of 32.2 cm. The speed of

sound in air is .

Watch Video Solution

350ms− 1

49. Two sitar strings A and B playing the note ‘Ga’ are

slightly out of tune and produce beats of frequency 6 Hz.

The tension in the string A is slightly reduced and the beat

frequency is found to reduce to 3 Hz. If the original

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

Watch Video Solution

https://dl.doubtnut.com/l/_7XArV2Tw0499
https://dl.doubtnut.com/l/_UJgeRdPlCsyu


50. The frequency of a tuning fork A is 2% more than the

frequency of a standard tuning fork. The frequency of

another fork B is 3% less than the frequency of standard

tuning fork . If 6 beats  are heard when the two tuning

forks A and B are excited , the frequency of A is

Watch Video Solution

s− 1

51. A man standing at some distance from a cli� hears the

echo of sound after 2s. He walks 495 m away from the cli�.

He produces a sound there and receives the echo after 5s.

What is the speed of sound?

Watch Video Solution

https://dl.doubtnut.com/l/_CSUxpf7BVMYD
https://dl.doubtnut.com/l/_Z6QXjSYY9ONH
https://dl.doubtnut.com/l/_PEtn8FJb3Oyz


52. A motor car approaching a cli� with a velocity of 90

kmph sounds the horn and the echo is heard after 20

seconds. Assuming the velocity of sound in air to be 332

ms, calculate the distance between the car and the cli�

when the horn is sounded.

Watch Video Solution

53. A person standing between two parallel hills �res a gun.

He hears the �rst echo after  s, and a second echo after 

 s. If speed of sound is  , Calculate the distance

between the hills. When will he hear the third echo?

Watch Video Solution

3

2
5

2
332m/s

https://dl.doubtnut.com/l/_PEtn8FJb3Oyz
https://dl.doubtnut.com/l/_vMc3rpxsMygx


54. A tuning fork of unknown frequency makes 5 beats per

second with another tuning fork which can cause a closed

organ pipe of length 40 cm to vibrate in its fundamental

mode. The beat frequency decreases when the �rst tuning

fork is slightly loaded with wax. Find its original frequency.

The speed of sound in air is 

Watch Video Solution

320ms− 1

55. A tra�c policeman standing on a road sounds a whistle

emitting the main frequency of 2.00 kHz. What could be the

apparent frequency heard by a scooter driver approaching

the policeman at a speed of  Speed of sound

in air 

Watch Video Solution

36.0kmh− 1 ?

= 340ms− 1.

https://dl.doubtnut.com/l/_6DUP49Wg55ma
https://dl.doubtnut.com/l/_LBp1dl7tV6nW


56. A person riding a car moving at  sounds a

whistle emitting a wave of frequency 1250 Hz. What

frequency will be heard by another person standing on the

road (a) in front of the car (b) behind the car ? Speed of

sound in air  .

Watch Video Solution

72kmh− 1

= 340ms− 1

57. A person riding a car moving at  sounds a

whistle emitting a wave of frequency 1250 Hz. What

frequency will be heard by another person standing on the

road (a) in front of the car (b) behind the car ? Speed of

sound in air  .

72kmh− 1

= 340ms− 1

https://dl.doubtnut.com/l/_LBp1dl7tV6nW
https://dl.doubtnut.com/l/_f9TelKIp23aO
https://dl.doubtnut.com/l/_l8DdEx2upA9W


Watch Video Solution

58. A car moving at 108 km/h �nds another car in front of it

going in the same direction at 72 km/h. The �rst car sounds

a horn that has a dominant frequency of 800 Hz. What will

be the apparent frequency heard by the driver in the front

car? Speed of sound in air = 330 m/s.

Watch Video Solution

59. A tuning fork of frequency 328 Hz is moved towards a

wall at a speed of . An observer standing on the

same side as the fork hears two sounds, one directly from

the fork and the other re�ected from the wall. How many

2ms− 1

https://dl.doubtnut.com/l/_l8DdEx2upA9W
https://dl.doubtnut.com/l/_en3V5BTdOLHX
https://dl.doubtnut.com/l/_rSIh27JCgWFD


Problems Level Ii

beats per second can be heard ? (Velocity of sound in air

330 ms)

Watch Video Solution

1. A wave is described by the equation

.  

(a) Find time period and wavelength. 

(b) Find the speed of particle at  and time 

.  

( c ) What are the speed of the partcle at , 

 at ? 

y = (1.0mm)sinπ( − )
x

2.0cm
t

0.01s

x = 1.0cm

t = 0.01s

x = 3.0cm

5.0cm and 7.0cm t = 0.01s

https://dl.doubtnut.com/l/_rSIh27JCgWFD
https://dl.doubtnut.com/l/_jQIW8QP1M4EJ


(d) What are the speeds of the partcle at  at 

 , ?

Watch Video Solution

x = 1.0cm

t = 0.011 0.012 and 0.013s

2. A wave is described by the equation

.  

(a) Find time period and wavelength. 

(b) Find the speed of particle at  and time 

.  

( c ) What are the speed of the partcle at , 

 at ? 

(d) What are the speeds of the partcle at  at 

 , ?

Watch Video Solution

y = (1.0mm)sinπ( − )
x

2.0cm
t

0.01s

x = 1.0cm

t = 0.01s

x = 3.0cm

5.0cm and 7.0cm t = 0.01s

x = 1.0cm

t = 0.011 0.012 and 0.013s

https://dl.doubtnut.com/l/_jQIW8QP1M4EJ
https://dl.doubtnut.com/l/_VC0VtM7nBEIa


3. A wave is described by the equation

.  

(a) Find time period and wavelength. 

(b) Find the speed of particle at  and time 

.  

( c ) What are the speed of the partcle at , 

 at ? 

(d) What are the speeds of the partcle at  at 

 , ?

Watch Video Solution

y = (1.0mm)sinπ( − )
x

2.0cm
t

0.01s

x = 1.0cm

t = 0.01s

x = 3.0cm

5.0cm and 7.0cm t = 0.01s

x = 1.0cm

t = 0.011 0.012 and 0.013s

4. A wave is described by the equation

.  y = (1.0mm)sinπ( − )
x

2.0cm

t

0.01s

https://dl.doubtnut.com/l/_VC0VtM7nBEIa
https://dl.doubtnut.com/l/_azumGqhBqFV7
https://dl.doubtnut.com/l/_QFwjM2HgYMLo


(a) Find time period and wavelength. 

(b) Find the speed of particle at  and time 

.  

( c ) What are the speed of the partcle at , 

 at ? 

(d) What are the speeds of the partcle at  at 

 , ?

Watch Video Solution

x = 1.0cm

t = 0.01s

x = 3.0cm

5.0cm and 7.0cm t = 0.01s

x = 1.0cm

t = 0.011 0.012 and 0.013s

5. At t=0, transverse pulse in a wire is described by the

function 

 

where x and y are in metres. Write the function  that

y =
6

x2 + 3

y(x, t)

https://dl.doubtnut.com/l/_QFwjM2HgYMLo
https://dl.doubtnut.com/l/_lmLKCIR5FKCi


describe this plus if it is travelling in the positive x-

direction with a speed of .

Watch Video Solution

4.50m/s

6. A pulse travelling on a string is represented by the

function  where a = 5 mm and v = 20

cm/s where the maximum of pulse is located at t = 0.1s and

2s. Take x = 0 in the middle of the string

Watch Video Solution

y =
a3

(x − vt)
2

+ a2

7. The position of a transverse wave travelling in medium

along positive x-axis is shown in �gure at time t=0. Speed of

wave is v=200 m/s 

https://dl.doubtnut.com/l/_lmLKCIR5FKCi
https://dl.doubtnut.com/l/_MxFlfvjv0T3N
https://dl.doubtnut.com/l/_jqcIY1AUAhbl


Frequency of the wave is 

Watch Video Solution

8. The position of a transverse wave travelling in medium

along positive x-axis is shown in �gure at time t=0. Speed of

wave is v=200 m/s 

Equation of the wave is (in SI unit) 

Watch Video Solution

https://dl.doubtnut.com/l/_jqcIY1AUAhbl
https://dl.doubtnut.com/l/_GAURr5zpZps8
https://dl.doubtnut.com/l/_7dFybp1Suhaq


9. For the wave shown in �gure, �nd its amplitude, frequency

and wavelength if its speed is 300 m/s. Write the equation for

this wave as it travels out along the negative x-axis if its

position at t = 0 is as shown 

Watch Video Solution

10. Consider a sinusoidal wave travelling in positive x

direction as shown in �gure. The wave velocity is 40 cm/s.Find

https://dl.doubtnut.com/l/_7dFybp1Suhaq
https://dl.doubtnut.com/l/_L2hXx45Z0nIo


the frequency. 

 

Watch Video Solution

11. Consider a sinusoidal travelling wave shown in �gure. The

wave velocity is .  

Find 

(a) the frequency 

(b) the phase di�erence between points  apart 

+40cm/s

2.5cm

https://dl.doubtnut.com/l/_L2hXx45Z0nIo
https://dl.doubtnut.com/l/_cktul5PUiLVv


(c) the velocity of a particle at  at the instant shown. 

Watch Video Solution

P

12. Consider a sinusoidal wave travelling in positive x

direction as shown in �gure. The wave velocity is 40 cm/s. 

https://dl.doubtnut.com/l/_cktul5PUiLVv
https://dl.doubtnut.com/l/_M2iESZym32iG


 

Find : How long it takes for the phase at a given position to

change by 

Watch Video Solution

60∘

13. Consider a sinusoidal wave travelling in positive x

direction as shown in �gure. The wave velocity is 40 cm/s. 

https://dl.doubtnut.com/l/_M2iESZym32iG
https://dl.doubtnut.com/l/_rtCS2l6zTTAZ


 

Find: The velocity of a particle at point P at the instant shown.

Watch Video Solution

14. A wave is travelling along a string. Its equation is given as

 (All SI units) Position of di�erent

particles at some instant is shown in �gure. What is velocity

y = 0.1 sin 2π(100t + 10x)

https://dl.doubtnut.com/l/_rtCS2l6zTTAZ
https://dl.doubtnut.com/l/_eIk41SHGjbHg


of particle Pat this instant? 

Watch Video Solution

15. A wave propagates on a string in positive x-direction with

a speed of 40 cm/s. The shape of string at t = 2 s is y=

where x and y are in centimeter. The wave equation is

Watch Video Solution

10
cos x

5

https://dl.doubtnut.com/l/_eIk41SHGjbHg
https://dl.doubtnut.com/l/_WIxvDfUsdTGR


16. A wave propagates in a string in the positive x-direction

with velocity v. The shape of the string at  is given by  

. Then the wave equation at any

instant t is given by

Watch Video Solution

t = t0

f(x, t0) = A sin( )
x2

a2

17. A heavy but uniform rope of lenth L is suspended from a

ceiling. (a) Write the velocity of a transverse wave travelling

on the string as a function of the distance from the lower

end. (b) If the rope is given a sudden sideways jerk at the

bottom, how long will it take for the pulse to reach teh celling

? (c ) A particle is dropped from the ceiling at the instant the

https://dl.doubtnut.com/l/_sDAKSsFVuhCy
https://dl.doubtnut.com/l/_VTQJhKnvsdeF


bottom end is given the jerk where will the particle meet the

pulse ?

Watch Video Solution

18. A heavy but uniform rope of lenth L is suspended from a

ceiling. (a) Write the velocity of a transverse wave travelling

on the string as a function of the distance from the lower

end. (b) If the rope is given a sudden sideways jerk at the

bottom, how long will it take for the pulse to reach teh celling

? (c ) A particle is dropped from the ceiling at the instant the

bottom end is given the jerk where will the particle meet the

pulse ?

Watch Video Solution

https://dl.doubtnut.com/l/_VTQJhKnvsdeF
https://dl.doubtnut.com/l/_r0aX6iNX90TM
https://dl.doubtnut.com/l/_h26l6b6Ty8TE


19. A heavy but unifrom rope of length L is suspended from a

celling . A particle is dropped from the celling at the instant

when the bottom end is given a transverse wave pulse. Where

will the particle meet the pulse.

Watch Video Solution

20. A wire of variable mass per unit length , is

hanging from the ceiling as shown in �gure. The length of

wire is  . A small transverse disturbance is produced at its

lower end. Find the time after which the disturbance will

μ = μ0x

l0

https://dl.doubtnut.com/l/_h26l6b6Ty8TE
https://dl.doubtnut.com/l/_8h4alMfpITq8


reach to the other ends. 

Watch Video Solution

https://dl.doubtnut.com/l/_8h4alMfpITq8


21. Three pieces of string, each of length L, are joined

together end-to-end, to make a combined string of length 3L.

The �rst piece of string has mass per unit length , the

second piece has mass per unit length  and the

third piece has mass per unit length  .  

(a) If the combined string is under tension F, how much time

does it take a transverse wave to travel the entire length 3L?

Give your answer in terms of L,F and  .  

(b) Does your answer to part (a) depend on the order in

which the three piece are joined together? Explain.

Watch Video Solution

μ1

μ2 = 4μ1

μ3 = μ1 /4

μ1

22. Three pieces of string, each of length L, are joined

together end-to-end, to make a combined string of length 3L.

https://dl.doubtnut.com/l/_UEYzPg1eMhPw
https://dl.doubtnut.com/l/_J3B1yeel619u


The �rst piece of string has mass per unit length , the

second piece has mass per unit length  and the

third piece has mass per unit length  .  

(a) If the combined string is under tension F, how much time

does it take a transverse wave to travel the entire length 3L?

Give your answer in terms of L,F and  .  

(b) Does your answer to part (a) depend on the order in

which the three piece are joined together? Explain.

Watch Video Solution

μ1

μ2 = 4μ1

μ3 = μ1 /4

μ1

23. A certain  wave on a string has an amplitude of

. How much energy exits in an  length of the

string?

Watch Video Solution

120Hz

0.160mm 80g

https://dl.doubtnut.com/l/_J3B1yeel619u
https://dl.doubtnut.com/l/_QUEdQ9PukqHr


24. A transverse wave of amplitude 0.50 mm and frequency

100 Hz is produced on a wire stretched to a tension of 100 N.

If the wave speed is , what average power is the

source transmitting to the wire ?

Watch Video Solution

100ms− 1

25.  are two

waves travelling in a string of area of cross-section s and

density rho. These two waves are superimposed to produce a

standing wave. 

(a) Find the energy of the standing wave between two

consecutive nodes. 

y1 = 8 sin(ωt − kx) and y2 = 6 sin(ωt + kx)

https://dl.doubtnut.com/l/_QUEdQ9PukqHr
https://dl.doubtnut.com/l/_2NNhMejRnujO
https://dl.doubtnut.com/l/_cjxuYfHcpYU4


(b) Find the total amount of energy crossing through a node

per second.

Watch Video Solution

26.  are two

waves travelling in a string of area of cross-section s and

density rho. These two waves are superimposed to produce a

standing wave. 

(a) Find the energy of the standing wave between two

consecutive nodes. 

(b) Find the total amount of energy crossing through a node

per second.

Watch Video Solution

y1 = 8 sin(ωt − kx) and y2 = 6 sin(ωt + kx)

https://dl.doubtnut.com/l/_cjxuYfHcpYU4
https://dl.doubtnut.com/l/_n5WrJuMENH64
https://dl.doubtnut.com/l/_BbH12sOwBVx5


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

waves from an obstacle, the ratio of the amplitude at an

antinode to the amplitude at node is 6. What percentage of

energy is transmitted?

Watch Video Solution

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

wave from an obstacle, the ratio of this amplitude at an

antinode to the amplitude at anode is n. The ratio of energy

re�ected to energy incident is

Watch Video Solution

https://dl.doubtnut.com/l/_BbH12sOwBVx5
https://dl.doubtnut.com/l/_WRyshHApKKTE


29. A string, �xed at both ends, vibrates in a resonant mode

with a separation of 2.0 cm between the consecutive nodes.

For the next higher resonant frequency, this separation is

reduced to 1.6 cm. Find the length of the string.

Watch Video Solution

30. A uniform horizontal rod of length 40 cm and mass 1.2 kg

is supported by two identical wires as shown in �gure. Where

should a mass of 4.8 kg be placed on the rod so that the

same tuning fork may excite the wire on left into its

fundamental vibrations and that on right into its �rst

https://dl.doubtnut.com/l/_hbPCXyTQkwMx
https://dl.doubtnut.com/l/_kjW9uib3zjIX


overtone ? Take   

Watch Video Solution

g = 10ms− 2

31. Two wires of same material of radii 2r and r are welded

together end to end The combination is used as a sonometer

wire and is kept under tension T. The welded point lies

midway between the bridges. What wil be the ratio of the

number of loops formed in the wires, such that the joint is

node when the stationary waves are set up in the wire?

https://dl.doubtnut.com/l/_kjW9uib3zjIX
https://dl.doubtnut.com/l/_eEGyp57QzvqM


Watch Video Solution

32. A light string is tied at one end to �xed support and to a

heavy string of equal length L at the other end as shown in

�gure. Mass per unit length of the strings are  and  and

the tension is T. Find the possible values of frequencies such

that point A is a node/ antinode. 

 .

Watch Video Solution

μ 9μ

https://dl.doubtnut.com/l/_eEGyp57QzvqM
https://dl.doubtnut.com/l/_BngnOOvaSPbZ


33. the maximum pressure variation that the human ear can

tolerate in loud sound is about  . The corresponding

maximum displacement for a sound wave ina air having a

frequency of is 

take velocity of sound in air as 300 m/s and density of air

Watch Video Solution

30N /m2

103Hz

1.5kg/m3

34. Calculate the bulk modulus of air from the following data

about a sound wave of wavelength 35 cm travelling in air. The

pressure at a point varies between  Pa and

the particles of the air vibrate in simple harmonic motion of

amplitude .

W t h Vid S l ti

(1.0 × 105 ± 14)

5.5 × 10− 6m

https://dl.doubtnut.com/l/_Mf7Jt34mij5S
https://dl.doubtnut.com/l/_86jQXKeuUWU9


Watch Video Solution

35. The pressure variation in a sound wave in air is given by 

  

�nd the displacement amplitude. Density of air

.

Watch Video Solution

Δp = 12 sin(8.18X − 2700t + π/4)N /m2

= 1.29kg/m3

36. A point sound source is situated in a medium of bulk

modulus . An observer standing at a distance

from the source writes down the equation for the wave

as . Here  and  are in meter and 

 is in second. The maximum pressure amplitude received to

the observer's ear is  pa, then �nd.  

1.6 × 105N /m2

10m

y = A sin(15πx − 6000πt) y x

t

(24π)

https://dl.doubtnut.com/l/_86jQXKeuUWU9
https://dl.doubtnut.com/l/_Pw44wqzYpULD
https://dl.doubtnut.com/l/_jhxIu7whDgvr


(a) the density of the medium, 

(b) the displacement ampulitude  of the wave recived by the

observer and 

(c ) the power of the sound source.

Watch Video Solution

A

37. A point sound source is situated in a medium of bulk

modulus . An observer standing at a distance

from the source writes down the equation for the wave

as . Here  and  are in meter and 

 is in second. The maximum pressure amplitude received to

the observer's ear is  pa, then �nd.  

(a) the density of the medium, 

(b) the displacement ampulitude  of the wave recived by the

1.6 × 105N /m2

10m

y = A sin(15πx − 6000πt) y x

t

(24π)

A

https://dl.doubtnut.com/l/_jhxIu7whDgvr
https://dl.doubtnut.com/l/_TbvgDHgTqjEJ


observer and 

(c ) the power of the sound source.

Watch Video Solution

38. A point sound source is situated in a medium of bulk

modulus . An observer standing at a distance

from the source writes down the equation for the wave

as . Here  and  are in meter and 

 is in second. The maximum pressure amplitude received to

the observer's ear is  pa, then �nd.  

(a) the density of the medium, 

(b) the displacement ampulitude  of the wave recived by the

observer and 

(c ) the power of the sound source.

h id l i

1.6 × 105N /m2

10m

y = A sin(15πx − 6000πt) y x

t

(24π)

A

https://dl.doubtnut.com/l/_TbvgDHgTqjEJ
https://dl.doubtnut.com/l/_MxO0e525W1r5


Watch Video Solution

39. A tuning fork of frequency 440 Hz is attached to a long

string of linear mass density  kept under a

tension of 49 N. The fork produces transverse waves of

amplitude 0.50 mm on the string. (a) Find the wave speed and

the wavelength of the waves. (b) Find the maximum speed

and acceleration of a particle of the string. (c) At what

average rate is the tuning fork transmitting energy to the

string ?

Watch Video Solution

0.01kgm− 1

40. A tuning fork of frequency 440 Hz is attached to a long

string of linear mass density  kept under a0.01kgm− 1

https://dl.doubtnut.com/l/_MxO0e525W1r5
https://dl.doubtnut.com/l/_XNKRCH7JwSG7
https://dl.doubtnut.com/l/_HRI8AjmKZuOa


tension of 49 N. The fork produces transverse waves of

amplitude 0.50 mm on the string. (a) Find the wave speed and

the wavelength of the waves. (b) Find the maximum speed

and acceleration of a particle of the string. (c) At what

average rate is the tuning fork transmitting energy to the

string ?

Watch Video Solution

41. A tuning fork of frequency 440 Hz is attached to a long

string of linear mass density  kept under a

tension of 49 N. The fork produces transverse waves of

amplitude 0.50 mm on the string. (a) Find the wave speed and

the wavelength of the waves. (b) Find the maximum speed

and acceleration of a particle of the string. (c) At what

0.01kgm− 1

https://dl.doubtnut.com/l/_HRI8AjmKZuOa
https://dl.doubtnut.com/l/_4gTVAxErYbDO


average rate is the tuning fork transmitting energy to the

string ?

Watch Video Solution

42. The �gure shows a snap photograph of a vibrating string

at . The particle  is observed moving up with velocity 

. The tangent at  makes an angle  with x-axis.

  

(a) Find the direction in which the wave is moving. 

(b) Write the equation of the wave. 

(c) The total energy carries by the wave per cycle of the string.

t = 0 P

20√3cm/s P 60∘

https://dl.doubtnut.com/l/_4gTVAxErYbDO
https://dl.doubtnut.com/l/_Q6BbgFAfrO9c


Assuming that the mass per unit length of the string is

.

Watch Video Solution

50g/m

43. The �gure shows a snap photograph of a vibrating string

at . The particle  is observed moving up with velocity 

. The tangent at  makes an angle  with x-axis.

  

(a) Find the direction in which the wave is moving. 

(b) Write the equation of the wave. 

(c) The total energy carries by the wave per cycle of the string.

t = 0 P

20√3cm/s P 60∘

https://dl.doubtnut.com/l/_Q6BbgFAfrO9c
https://dl.doubtnut.com/l/_lnv3McAWGJrE


Assuming that the mass per unit length of the string is

.

Watch Video Solution

50g/m

44. The �gure shows a snap photogaraph of a vibrating string

at t = 0. The particle P is observed moving up with velocity

 cm/s. The tangent at P makes an angle  with x-axis.

The mass per unit length of string is 50 g/m 

Watch Video Solution

2√3 60∘

https://dl.doubtnut.com/l/_lnv3McAWGJrE
https://dl.doubtnut.com/l/_E13rpq9rQvOw
https://dl.doubtnut.com/l/_8YB8fMJgpa8z


45. A string that is 10 cm long is �xed at both ends. At t=0, a

pulse travelling from left to right at  is 4.0 cm from

the right end as shown in �gure. Determine the next two

times when the pulse will be at that point again. State in each

case whether the pulse is upright or inverted . 

.

Watch Video Solution

1cm/s

46. Look at the �gure given and identify which sound wave is

louder, X or Y? 

https://dl.doubtnut.com/l/_8YB8fMJgpa8z
https://dl.doubtnut.com/l/_fpORWTnLx268


Watch Video Solution

47. Figure shows a rectangular pulse and triangular pulse

approaching each other. The pulse speed is 0.5 cm/s. Sketch

the resultant pulse at t = 2s. 

Watch Video Solution

https://dl.doubtnut.com/l/_fpORWTnLx268
https://dl.doubtnut.com/l/_Y83PKGYrWUOS


48. Two wires of di�erent densities are soldered together end

to end then stretched under tension T. The waves speed in

the �rst wire is twice that in the second wire. 

(a) If the amplitude of incident wave is A, what are amplitudes

of re�ected and transmitted waves? 

(b) Assuming no energy loss in the wire, �nd the fraction of

the incident power that is re�ected at the junction and

fraction of the same that is transmitted.

Watch Video Solution

49. Two wires of di�erent densities are soldered together end

to end then stretched under tension T. The waves speed in

the �rst wire is twice that in the second wire. 

(a) If the amplitude of incident wave is A, what are amplitudes

https://dl.doubtnut.com/l/_tOAxV7JQ42TL
https://dl.doubtnut.com/l/_U7Vs9wLAOGrE


of re�ected and transmitted waves? 

(b) Assuming no energy loss in the wire, �nd the fraction of

the incident power that is re�ected at the junction and

fraction of the same that is transmitted.

Watch Video Solution

50. A wave pulse on a string has the dimensions shown in

�gure. The wave speed is .  

  

(a) If point O is a �xed end, draw the resultant wave on the

string at t=3 s and t=4 s. 

(b) Repeat part (a) for the case in which O is a free end.

v = 1cm/s

https://dl.doubtnut.com/l/_U7Vs9wLAOGrE
https://dl.doubtnut.com/l/_vjkifsUQSTvg


Watch Video Solution

51. A wave  is travelling along a

string toward a boundary at x=0. Write expressions for the

re�ected waves if . 

(a) the string has a �xed end at x=0 and 

(b) The string has a free end at x=0. 

Assume SI units.

Watch Video Solution

yi = 0.3 cos(2.0x − 40t)

52. A wave  is travelling along a

string toward a boundary at x=0. Write expressions for the

re�ected waves if . 

yi = 0.3 cos(2.0x − 40t)

https://dl.doubtnut.com/l/_vjkifsUQSTvg
https://dl.doubtnut.com/l/_U0DM4k3ZA9ds
https://dl.doubtnut.com/l/_A06b5gbw9n6U


(a) the string has a �xed end at x=0 and 

(b) The string has a free end at x=0. 

Assume SI units.

Watch Video Solution

53. The harmonic wave 

travels along a string towards a boundary at x=0 with a

second string. The wave speed on the second string is 

. Write expressions for re�ected and transmitted waves.

Assume SI units.

Watch Video Solution

yi = (2.0 × 10− 3)cos π(2.0x − 50t)

50m/s

https://dl.doubtnut.com/l/_A06b5gbw9n6U
https://dl.doubtnut.com/l/_Byy3MEl3JoN7


54. Three source of sound  of equal intensity

are placed in a straight line with  At a point P,

far away from the sources, the waye coming from , is 

ahead in phase of that from . Also, the wave coming from 

 a head of that from S_2. What would be the

resultant intensity of sound at P? 

Watch Video Solution

S1, S2 and S3

S1S2 = S2S3

S2 120∘

S1

S3  is 120∘

https://dl.doubtnut.com/l/_4o2PQ5mSl6aH


55.   

Label the �gure.

Watch Video Solution

56. Two audio speakers are kept some distanace apart and are

driven by the same ampli�er system. A person is sitting at a

place 6.0 m from one of the speakers and 6.4 m from the

other. If the sound signal is continuously varied from 500 Hz

to 5000 Hz, what are the frequencies for which there is a

https://dl.doubtnut.com/l/_YrelVKhEupBa
https://dl.doubtnut.com/l/_atnTftTw0BRf


destructive interference at the place of the listener ? Speed of

sound in air .

Watch Video Solution

= 320m/s

57. Two loudspeakers radiate in phase at . An observer

sits at  from one speaker and  from the other . The

intensity level from either speaker acting alone is . The

speed of sound is . Find the observer intensity when

both speakers are on together.

Watch Video Solution

170HZ

8m 11m

60dB

340m/s

58. Two loudspeakers radiate in phase at . An observer

sits at  from one speaker and  from the other . The

170HZ

8m 11m

https://dl.doubtnut.com/l/_atnTftTw0BRf
https://dl.doubtnut.com/l/_Ocuq1QJ28fY2
https://dl.doubtnut.com/l/_TbIzyCvBU7yC


intensity level from either speaker acting alone is . The

speed of sound is . Find the observer intensity when

both speakers are on together.

Watch Video Solution

60dB

340m/s

59. Two loudspeakers radiate in phase at . An observer

sits at  from one speaker and  from the other . The

intensity level from either speaker acting alone is . The

speed of sound is . Find the observer intensity when

both speakers are on together.

Watch Video Solution

170HZ

8m 11m

60dB

340m/s

https://dl.doubtnut.com/l/_TbIzyCvBU7yC
https://dl.doubtnut.com/l/_7yYan9dHcvus


60. In a resonance tube experiment to determine the speed of

sound in air, a pipe of diameter  is used . The column in

pipe resonates with a tuning fork of frequency  when

the minimum length of the air column is  . Find the

speed in air column at room temperature.

Watch Video Solution

5cm

480HZ

16cm

61. In a resonance column experiment, a tuning fork of

frequency 400 Hz is used. The �rst resonance is observed

when the air column has a length of 20.0 cm and the second

resonance is observed when the air column has a length of

62.0 cm. (a) Find the speed of sound in air.(b) How much

distance above the open end does the pressure node form ?

W t h Vid S l ti

https://dl.doubtnut.com/l/_zWCwHLmLTXEO
https://dl.doubtnut.com/l/_2Q1YzhpIf8Uh


Watch Video Solution

62. In a resonance column experiment, a tuning fork of

frequency 400 Hz is used. The �rst resonance is observed

when the air column has a length of 20.0 cm and the second

resonance is observed when the air column has a length of

62.0 cm. (a) Find the speed of sound in air.(b) How much

distance above the open end does the pressure node form ?

Watch Video Solution

63. A small source of sound oscillates in simple harmonic

motion with an amplitude of 17 cm. A detector is placed along

the line of motion of the source. The source emits a sound of

frequency 800 Hz which travels at a speed of 340 m/s. If the

https://dl.doubtnut.com/l/_2Q1YzhpIf8Uh
https://dl.doubtnut.com/l/_acoPVNv0F1AM
https://dl.doubtnut.com/l/_UjjgPntHC4jC


width of the frequency band detected by the detector is 8 Hz,

�nd the time period of the source.

Watch Video Solution

64. A boy riding on his bike is going towards east at a speed

of  m/s. At a certain point he produces a sound pulse of

frequency 1650 Hz that travels in air at a speed of 334 m/s. A

second boy stands on the ground 45° south of east from him.

Find the frequency of the pulse as received by the second boy.

Watch Video Solution

4√2

65. A source emitting sound at frequency 4000 Hz, is moving

along the Y-axis with a speed of 22 m/s. A listener is situated

https://dl.doubtnut.com/l/_UjjgPntHC4jC
https://dl.doubtnut.com/l/_uCyKeqrLJCwh
https://dl.doubtnut.com/l/_wd39BEAY3Ioe


on the ground at the position (660 m, 0). Find the frequency

of the sound received by the listener at the instant the

source crosses the origin. Speed of sound in air = 330 m/s.

Watch Video Solution

66. A source of sound emitting a 1200 Hz note travels along a

straight line at a speed of 170 m/s. A detector is placed at a

distance of 200 m from the line of motion of the source. 

Find the frequency of sound received by the detector at the

instant when the source gets closest to it.

Watch Video Solution

https://dl.doubtnut.com/l/_wd39BEAY3Ioe
https://dl.doubtnut.com/l/_B4D9LKqLA8aq


67. A source of sound emitting a 1200 Hz note travels along a

straight line at a speed of 170 m/s. A detector is placed at a

distance of 200 m from the line of motion of the source. 

Find the distance between the source and the detector at the

instant it detects the frequency 1200 Hz. Velocity of sound in

air = 340 m/s.

Watch Video Solution

68. A source emitting a sound of frequency f is placed at a

large distance from an observer. The source starts moving

towards the observer with a uniform acceleration a. Find the

frequency heard by the observer corresponding to the wave

emitted just after the source starts. The speed of sound in

the medium is v.

https://dl.doubtnut.com/l/_a8vUVTcO1K4J
https://dl.doubtnut.com/l/_AkRZsS10pwJB


Watch Video Solution

69. A whistle of frequency  = 1300 Hz is dropped from a

height H = 505 m above the ground. At the same time, a

detector is projected upwards with velocity 

along the same line. If the velocity of sound is 

�nd the frequency detected by the detector after t = 5s.

Watch Video Solution

f0

v = 50ms− 1

c = 300ms− 1

70. A detector is released from rest over a source of sound of

frequency . The frequency observed by the

detector at time t is plotted in the graph. The speed of sound

f0 = 103Hz

https://dl.doubtnut.com/l/_AkRZsS10pwJB
https://dl.doubtnut.com/l/_tcBBVnu4lOuA
https://dl.doubtnut.com/l/_OZG9bpWr5xjm


in air is )  

Watch Video Solution

(g = 10m/s2

71. A source  of acoustic wave of the frequency 

 and a receiver  are located at the same point.

At the instant , the source start from rest to move away

from the receiver with a constant acceleration . The velocity

of sound in air is .  

S

v0 = 1700Hz R

t = 0

ω

v = 340
m

s

https://dl.doubtnut.com/l/_OZG9bpWr5xjm
https://dl.doubtnut.com/l/_MDuseUxkGiOQ


Q. If , the apparent frequency that will be recorded

by the stationary receiver at  will be

Watch Video Solution

ω = 10
m

s2

t = 10s

72. A sound source moves with a speed of  relative to

still air toward a stationary listener. The frequency of sound is

 and speed of sound in air is . (a) Find the

wavelength of the sound between the source and the listener.

(b) Find the frequency heard by the listener.

Watch Video Solution

80m/s

200HZ 340m/s

73. A sound source moves with a speed of  relative to

still air toward a stationary listener. The frequency of sound is

80m/s

https://dl.doubtnut.com/l/_MDuseUxkGiOQ
https://dl.doubtnut.com/l/_HCJuPhnwApm8
https://dl.doubtnut.com/l/_bZOGJs0QNqKu


 and speed of sound in air is . (a) Find the

wavelength of the sound between the source and the listener.

(b) Find the frequency heard by the listener.

Watch Video Solution

200HZ 340m/s

74. A railroad train is travelling at  in still air. The

frequency of the note emitted by the node emitted by the

locomotive whistle is . What is the wavelength of the

sound waves : (a) in front of the locomotive? 

What is the frequency of the sound heard by a stationary

listener (b) behind the locomotive? (c) in front of the

locomotive ? 

Speed of sound in air . (d) behind the locomotive ?

Watch Video Solution

30m/s

500HZ

344m/s

https://dl.doubtnut.com/l/_bZOGJs0QNqKu
https://dl.doubtnut.com/l/_AXkExmWA85ie


75. A railroad train is travelling at  in still air. The

frequency of the note emitted by the node emitted by the

locomotive whistle is . What is the wavelength of the

sound waves : (a) in front of the locomotive? 

What is the frequency of the sound heard by a stationary

listener (b) behind the locomotive? (c) in front of the

locomotive ? 

Speed of sound in air . (d) behind the locomotive ?

Watch Video Solution

30m/s

500HZ

344m/s

76. A railroad train is travelling at  in still air. The

frequency of the note emitted by the node emitted by the

locomotive whistle is . What is the wavelength of the

30m/s

500HZ

https://dl.doubtnut.com/l/_AXkExmWA85ie
https://dl.doubtnut.com/l/_yxPX0zm9otL1
https://dl.doubtnut.com/l/_YlY0lWOrxrhW


sound waves : (a) in front of the locomotive? 

What is the frequency of the sound heard by a stationary

listener (b) behind the locomotive? (c) in front of the

locomotive ? 

Speed of sound in air . (d) behind the locomotive ?

Watch Video Solution

344m/s

77. A railroad train is travelling at  in still air. The

frequency of the note emitted by the node emitted by the

locomotive whistle is . What is the wavelength of the

sound waves : (a) in front of the locomotive? 

What is the frequency of the sound heard by a stationary

listener (b) behind the locomotive? (c) in front of the

30m/s

500HZ

https://dl.doubtnut.com/l/_YlY0lWOrxrhW
https://dl.doubtnut.com/l/_W2ATX8HxZ7hE


locomotive ? 

Speed of sound in air . (d) behind the locomotive ?

Watch Video Solution

344m/s

78. Two identical tuning forks vibrating at the same frequency

256 Hz are kept �xed at some distance apart. A listener runs

between the forks at a speed of  so that he

approaches one tuning-fork and recedes from the other. �nd

the beat frequency observed by the listener. Speed of sound

in air .  

.

3.0ms− 1

= 332ms− 1

https://dl.doubtnut.com/l/_W2ATX8HxZ7hE
https://dl.doubtnut.com/l/_VQKOVycKjxaE


Watch Video Solution

79. Two sound sources are moving in opposite directions with

velocities  . Both are moving away from a

stationary observer. The frequency of both the sources is 900

Hz. What is the value of  so that the beat frequency

aboserved by the observer is 6 Hz. speed of sound v= 300 m/s

given ,that 

Watch Video Solution

v1 and v2(v1 > v2)

v1 − v2

v1 and v2 < < v

80. A 300 Hz source, an observer and wind are moving as

shown in the �gure with respect to the ground. What

https://dl.doubtnut.com/l/_VQKOVycKjxaE
https://dl.doubtnut.com/l/_W9VAnMh724vR
https://dl.doubtnut.com/l/_Zfn1CMiIbbIC


frequency is heard by the observer? 

Watch Video Solution

81. A person standing on a road sends a sound signal to the

driver of a car going away from him at a speed of 72 km/h.

The signal travelling at 330 m/s in air and having a frequency

of 1600 Hz gets re�ected from the body of the car and

returns. Find the frequency of the re�ected signal as heard by

the person.

Watch Video Solution

https://dl.doubtnut.com/l/_Zfn1CMiIbbIC
https://dl.doubtnut.com/l/_RnXriLNOZWYg


82. A stationary sound sound 's' of frequency 334 Hz and a

stationary ovserver 'O' are placed near a re�ecting suface

moving away from the source with velocity 2 m/s as shown in

the �gure. If the velocity of the sound waves is air is v= 330

m/s the apparent frequency of the echo is 

Watch Video Solution

https://dl.doubtnut.com/l/_wwxhOj8voRQI


83. Spherical waves are emitted from a  source in an

isotropic non-absorbing medium. What is the wave intesity

 from the source?

Watch Video Solution

1.0W

1.0m

84. 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

https://dl.doubtnut.com/l/_Vh9dJIOxg2lq
https://dl.doubtnut.com/l/_jgYLqvS3nD6S


85. Most people interpret a  increase in sound intensity

level as a doubling in loudness. By what factor must the

sound intensity be increase to double the loudness?

Watch Video Solution

9.0dB

86. About how many times more intense will the normal ear

perceiver a sound of  than one of  ?

Watch Video Solution

106W /m2 109W /m2

87. The explosion of a �re cracker in the air at the a heigth of

 produced a  sound level at ground below. What is40m 100dB

https://dl.doubtnut.com/l/_5ejPInx5WfxZ
https://dl.doubtnut.com/l/_VpDNqO3daF06
https://dl.doubtnut.com/l/_KylJkuDTbGkU


the instantaneous total radiated power? Assuming that it

radiates as a point source.

Watch Video Solution

88. The sound level at a point 5.0 m away from a point source

is 40 dB. What will be the level at a point 50 m away from the

source ?

Watch Video Solution

89. If the intensity of sound is doubled, by how many decibels

does the sound level increase ?

Watch Video Solution

https://dl.doubtnut.com/l/_KylJkuDTbGkU
https://dl.doubtnut.com/l/_iDJHWlIF9KwM
https://dl.doubtnut.com/l/_QeXylYewhJnm


90. Sound with intensity larger than 120 dB appears painful to

a person. A small speaker delivers 2.0 W of audio output. How

close can the person get to the speaker without hurting his

ears ?

Watch Video Solution

91. Two waves, each having a frequency of 100 Hz and a

wavelength of 2.0 cm, are travelling in the same direction on

a string. What is the phase di�erence between the waves if

the second wave was produced 0.015 s later than the �rst one

at the same place,

Watch Video Solution

https://dl.doubtnut.com/l/_rqnN4e0VveDF
https://dl.doubtnut.com/l/_CPqqboEOeAoF
https://dl.doubtnut.com/l/_o8BfkyDPaGqW


92. Two waves, each having a frequency of 100 Hz and a

wavelength of 2.0 cm, are travelling in the same direction on

a string. What is the phase di�erence between the waves if

the second wave was produced 0.015 s later than the �rst one

at the same place,

Watch Video Solution

93. Two waves, each having a frequency of 100 Hz and a

wavelength of 2.0 cm, are travelling in the same direction on

a string. What is the phase di�erence between the waves if

the second wave was produced 0.015 s later than the �rst one

at the same place,

Watch Video Solution

https://dl.doubtnut.com/l/_o8BfkyDPaGqW
https://dl.doubtnut.com/l/_1mKcnyZPRRBY


94. Three component sinusoidal waves progressing in the

same directions along the same path have the same period

but their amplitudes are  The phases of the

variation at any position x on their path at time

 respectively. Find the amplitude

and phase of the resultant wave.

Watch Video Solution

A, and .
A

2

A

3

t = 0are0, − and − π
π

2

95. A soldier walks towards a high wall taking 120 steps per

minute. When he is at a distance of 90 m from the wall he

observes that echo of step coincides with the next step. The

speed of sound must be

Watch Video Solution

https://dl.doubtnut.com/l/_5Axs2CmnzFu7
https://dl.doubtnut.com/l/_GimXsr7cBCpq


96. A man stands before a large wall at a distance of 50.0m

and claps his hands at regular intervals. Initially, the interval

is large. He gradually reduces the interval and �xes it at a

value when the echo of a clap merges with the next clap. If he

has to clap 10 times during every 3 seconds, �nd the velocity

of sound in air.

Watch Video Solution

97. A road runs midway between two parallel rows of

buildings. A motorist moving with a speed of 36 Km/h sounds

the horn. He hears the echo one second after he has sounded

the horn: Then the distance between the two rows of

buildings is. (Velocity of sound in air is 330 m/s)

https://dl.doubtnut.com/l/_GimXsr7cBCpq
https://dl.doubtnut.com/l/_sRU24KnFutJn
https://dl.doubtnut.com/l/_kNXWsEZD7i1W


Watch Video Solution

https://dl.doubtnut.com/l/_kNXWsEZD7i1W

