
PHYSICS

BOOKS - CENGAGE PHYSICS (ENGLISH)

SOUND WAVES AND DOPPLER EFFECT

Illustration

1. The equation of a sound wave in air is given

by , where

all variables are is SI units. (a) �nd the

△ p = (0.02)sin[(3000)t − (9.0)x]

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_YhvjxH50vFUD


frequency, wavelength and the speed of sound

wave in air. (b) If the equilibrium pressure of

air is , What are the maximum

and minimum pressure at a point as the wave

passes through that point?

Watch Video Solution

1.01 × 105 N

m2

2. Calculate the velocity of sound in air at NTP.

The density of air at NTP is .

Assume air to be diatomic with . Also

calculate the velocity of sound in air at .

(1.29g) /(L)

γ = 1.4

27∘C

https://dl.doubtnut.com/l/_YhvjxH50vFUD
https://dl.doubtnut.com/l/_BpNaj2ymK51m


Watch Video Solution

3. Calculate the sterss in a tight wire of a

material whose Young's modulus is

 so that the speed of the

longitudinal waves is 10 times the speed of

transverse waves.

Watch Video Solution

19.6 × 1011 dyne

cm2

4. Taking the composition of air to be  of

nitrogen and  of oxygen by weight,

75 %

25 %

https://dl.doubtnut.com/l/_BpNaj2ymK51m
https://dl.doubtnut.com/l/_FTTOhwXfQArS
https://dl.doubtnut.com/l/_6NKgIOdAJD2P


calculate the velocity of sound through air.

Watch Video Solution

5. The velocity of sound in hydrogen at  is 

. When some amount of oxygen is

mixed with hydrogen, the velocity decreases to

. Determine the ratio of  to  by

volume in this mixture, given that the density

of oxygen in 16 times that of hydrogen.

Watch Video Solution

0∘C

1200
m

s

500
m

s
H2 O2

https://dl.doubtnut.com/l/_6NKgIOdAJD2P
https://dl.doubtnut.com/l/_VJkqVIAzYLOu
https://dl.doubtnut.com/l/_oLqRT7KU70Od


6.   

The �gure shows an instantaneous

displacement position graph of a sound wave

travelling along the positive x-axis Identify the

points of 

i.Maximum pressure, 

ii. Minimum pressure and 

iii. Atmospheric pressure (or normal pressure.)

https://dl.doubtnut.com/l/_oLqRT7KU70Od


Watch Video Solution

7. A point source emits sound waves with an

average power output of 80.0 W (a) Find the

intensity 3.00 m from the source. (b) �nd the

distance at which the intensity of the sound is

Watch Video Solution

1.00 × 10− 8 W

m2

8. The faintest sound the human ear can

detect at a frequency of 1000 Hz correspond

https://dl.doubtnut.com/l/_oLqRT7KU70Od
https://dl.doubtnut.com/l/_Y0htZgBHXS6O
https://dl.doubtnut.com/l/_u1lB2ZEhcy5s


to an intensity of about ,

which is called threshold of hearing. The

loudest sounds the ear can tolerate at this

frequency correspond to an intensity of about

, the threshold of pain. Detemine the

pressure amplitude and displacement

amplitude associated with these two limits.

Take speed of sound  and density of

air

Watch Video Solution

1.00 × 10− 12 W

m2

1.00
W

m2

= 342
m

s

= 1.20
kg

m3

https://dl.doubtnut.com/l/_u1lB2ZEhcy5s


9. Two identical machines are positioned the

same distance from a worker. The intensity of

sound delivered by each operating machine at

the worker's location is . (a)

Find the sound level heard by the worker when

one machine is operating. (b) Find the sound

level heard by the worker when both the

machines are operating.

Watch Video Solution

2.0 × 10− 7 W

m2

https://dl.doubtnut.com/l/_9Iq4H5bxXmHT


10. The loudness of a sound depends upon the

Watch Video Solution

11. Calculate the sound level (in decibels) of a

sound wave that has an intensity of .

Watch Video Solution

4.00μ
W

m2

12. A family ice show is held at an enclosed

arena. The skaters perform to music with level

https://dl.doubtnut.com/l/_Z9NbOtyIVXGR
https://dl.doubtnut.com/l/_TLfaEYAmXouY
https://dl.doubtnut.com/l/_iaO4rSjYrt3C


80.0dB. This level is too loud for your baby,

who yells at 75.0 dB. (a) What total sound

intensity engulfs you? (b) what is the

combined sound level ?

Watch Video Solution

13. A �rework charge is detonated many

metres above the ground. At a distance of 400

m from the explosion, the acoustic pressure

reaches a maximum of . Assume that

the speed of sound is constant at 343

10.0
N

m2

m

s

https://dl.doubtnut.com/l/_iaO4rSjYrt3C
https://dl.doubtnut.com/l/_lAEt2ut9gcOY


throughout the atmosphere over the region

considered, the ground absorbs all the sound

falling on it, and the air absorbs sound energy

at the rate of 7.00 . What is the sound

level (in decibels) at 4.00 km from the

axplosion?

Watch Video Solution

dB

km

14. A police siren emits a sinusoidal wave with

frequency  . The speed of the

sound is . (a) Find the wavelength of

fS = 300Hz

340m/s

https://dl.doubtnut.com/l/_lAEt2ut9gcOY
https://dl.doubtnut.com/l/_KgTGejJrPk14


the waves if siren is at rest in the air . (b) If the

siren is moving at , Find the

wavelength of the waves ahead of and behind

the source.

Watch Video Solution

30m/s

15. If a listener L is at rest and the siren in

previous illustrantion is moving away from L at

a speed of , what frequency does the

listener hear?

Watch Video Solution

30
m

s

https://dl.doubtnut.com/l/_KgTGejJrPk14
https://dl.doubtnut.com/l/_ZKOYtOAKyljz


16. Standing at a crosswalk, you hear a

frequency of 560 Hz from the siren of an

approaching ambulance, After the ambulance

passes, the observed frequency of the siren is

480 Hz. Determine the ambulance's speed

from these observations. Speed of sound

.

Watch Video Solution

= 343
m

s

https://dl.doubtnut.com/l/_ZKOYtOAKyljz
https://dl.doubtnut.com/l/_fAH7xWnzX8Pi


17. Two ships are moving along a line due east.

The trailing ship has a speed relative to land

based observation point of , and the

leading ship has a speed of  relative

to that point. The two ships are in a region of

the ocean where the current is moving

uniformly due west at . The trailing

ship transmits a sonar signal at a frequency of

1200.0 Hz. What frequency is monitored by the

leading ship? Use  as the speed of

sound in ocean water.

Watch Video Solution

64.0
km

h

45.0
km

h

10.0
km

h

1520
m

s

https://dl.doubtnut.com/l/_IdHToFm8TYiI


18. To permit measurement of her speed a sky

diver carries a buzzer emitting a steady tone

at 1800 Hz. A friend on the ground at the

landing site directly below listens to the

ampli�ed sound he receives. Assume the air is

calm and the sound speed is 343

independent of altitude. While the sky diver is

falling at terminal speed, his friend on the

ground receives waves of frequency 2150 Hz.

(a) What is the sky diver's speed of descent? 

(b) Suppose the sky diver can hear the sound

m

s

https://dl.doubtnut.com/l/_IdHToFm8TYiI
https://dl.doubtnut.com/l/_8Www1UY361tI


of the buzzer re�ected from the ground. What

frequency does she receive?

Watch Video Solution

19. Two trains A and B simultaneously start

moving along parallel tracks from a station

along same direction. A starts with constant

acceleration  from rest, while B with the

same acceleration but with initial velocity of

40 m/s. Twenty seconds after the start,

passenger of A hears whistle of B. If frequency

2
m

s2

https://dl.doubtnut.com/l/_8Www1UY361tI
https://dl.doubtnut.com/l/_uTwlWNLzgp1x


of whistle is 1194 Hz and velocity of sound in

air is 322 m/s, calculate frequency observed by

the passenger.

Watch Video Solution

20. A train approachign a railway crossing at a

speed of  sounds a short whistle at

frequency 640 Hz when it is 300 m away from

the crossing. The speed of sound in air is

. What will be the frequency heard by

a person standing on a road perpendicular to

120kmh− 1

340ms− 1

https://dl.doubtnut.com/l/_uTwlWNLzgp1x
https://dl.doubtnut.com/l/_rOdkZJsMTx1u


the track through the crossing at a distance of

400 m from the crossing ?

Watch Video Solution

21. Your clock radio awakens you with a steady

and irritating sound of frequency 600 Hz. On

morning, it malfunction and cannot be turned

o�. In frustration, you drop the clock radio out

of your fourth-story dorm wndow 15.0m from

the ground. Assume the speed of sound is 343

m/s. As you listen to the falling clock radio,

https://dl.doubtnut.com/l/_rOdkZJsMTx1u
https://dl.doubtnut.com/l/_3U25E6xJyFt4


what frequency do you hear just before you

hear it striking the ground?

Watch Video Solution

22. A submarin Travels through water at a

speed of , emitting a sonar wave at a

frequency of 1400 Hz. The speed of sound in

the water is 1533 m/s. What frequency is

detected by an observer riding on submarine

of velocity as the submarines approach

each other?

8.00
m

s

9.00
m

s

https://dl.doubtnut.com/l/_3U25E6xJyFt4
https://dl.doubtnut.com/l/_euvsvtvnitDW


Watch Video Solution

23. The equation of a sound wave in air is

given by ,

where all variables are is SI units. (a) �nd the

frequency, wavelength and the speed of sound

wave in air. (b) If the equilibrium pressure of

air is , What are the maximum

and minimum pressure at a point as the wave

passes through that point?

Watch Video Solution

△ p = (0.02)sin[(3000)t − (9.0)x]

1.01 × 105 N

m2

https://dl.doubtnut.com/l/_euvsvtvnitDW
https://dl.doubtnut.com/l/_9IF7doFgxXdc
https://dl.doubtnut.com/l/_qAKQDr1SthKo


24. Calculate the velocity of sound in air at

NTP. The density of air at NTP is .

Assume air to be diatomic with . Also

calculate the velocity of sound in air at .

Watch Video Solution

1.29g

L

γ = 1.4

27∘C

25. Calculate the stress in a tight wire of a

material whose Young's modulus is

 so that the speed of the19.6 × 1011 dyne

cm2

https://dl.doubtnut.com/l/_qAKQDr1SthKo
https://dl.doubtnut.com/l/_HtLhzBVGAcoC


longitudinal waves is 10 times the speed of

transverse waves.

Watch Video Solution

26. Taking the composition of air to be 

of nitrogen and  of oxygen by weight,

calculate the velocity of sound through air.

Watch Video Solution

75 %

25 %

https://dl.doubtnut.com/l/_HtLhzBVGAcoC
https://dl.doubtnut.com/l/_PxY64bUmLCVv


27. The velocity of sound in hydrogen at 

is . When some amount of oxygen is

mixed with hydrogen, the velocity decreases to

. Determine the ratio of  to  by

volume in this mixture, given that the density

of oxygen in 16 times that of hydrogen.

Watch Video Solution

0∘C

1200
m

s

500
m

s
H2 O2

https://dl.doubtnut.com/l/_6CA4VF8tyDKl


28.   

The �gure shows an instantaneous

displacement position graph of a sound wave

travelling along the positive x-axis Identify the

points of 

i.Maximum pressure, 

ii. Minimum pressure and 

iii. Atmospheric pressure (or normal pressure.)

https://dl.doubtnut.com/l/_MetxGU4cWWMM


Watch Video Solution

29. A point source emits sound waves with an

average power output of 80.0 W (a) Find the

intensity 3.00 m from the source. (b) �nd the

distance at which the intensity of the sound is

Watch Video Solution

1.00 × 10− 8 W

m2

30. The faintest sound the human ear can

detect at a frequency of 1000 Hz correspond

https://dl.doubtnut.com/l/_MetxGU4cWWMM
https://dl.doubtnut.com/l/_9lQ1GmQAl5JD
https://dl.doubtnut.com/l/_X5stY6Qii6s2


to an intensity of about ,

which is called threshold of hearing. The

loudest sounds the ear can tolerate at this

frequency correspond to an intensity of about

, the threshold of pain. Detemine the

pressure amplitude and displacement

amplitude associated with these two limits.

Take speed of sound  and density of

air

Watch Video Solution

1.00 × 10− 12 W

m2

1.00
W

m2

= 342
m

s

= 1.20
kg

m3

https://dl.doubtnut.com/l/_X5stY6Qii6s2


31. Two identical machines are positioned the

same distance from a worker. The intensity of

sound delivered by each operating machine at

the worker's location is . (a)

Find the sound level heard by the worker when

one machine is operating. (b) Find the sound

level heard by the worker when both the

machines are operating.

Watch Video Solution

2.0 × 10− 7 W

m2

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


32. The loudness of a sound depends upon the

Watch Video Solution

33. Calculate the sound level (in decibels) of a

sound wave that has an intensity of .

Watch Video Solution

4.00μ
W

m2

34. A family ice show is held at an enclosed

arena. The skaters perform to music with level

https://dl.doubtnut.com/l/_zNJn4wlAURvf
https://dl.doubtnut.com/l/_EOP8WkmD1JIX
https://dl.doubtnut.com/l/_qIYCueSgiWmi


80.0dB. This level is too loud for your baby,

who yells at 75.0 dB. (a) What total sound

intensity engulfs you? (b) what is the

combined sound level ?

Watch Video Solution

35. A �rework charge is detonated many

metres above the ground. At a distance of 400

m from the explosion, the acoustic pressure

reaches a maximum of . Assume that

the speed of sound is constant at 343

10.0
N

m2

m

s

https://dl.doubtnut.com/l/_qIYCueSgiWmi
https://dl.doubtnut.com/l/_M90PlX2cZ270


throughout the atmosphere over the region

considered, the ground absorbs all the sound

falling on it, and the air absorbs sound energy

at the rate of 7.00 . What is the sound

level (in decibels) at 4.00 km from the

explosion?

Watch Video Solution

dB

km

36. A police siren emits a sinusoidal wave with

frequency  . The speed of the

sound is . (a) Find the wavelength of

fS = 300Hz

340m/s

https://dl.doubtnut.com/l/_M90PlX2cZ270
https://dl.doubtnut.com/l/_yKxW0WofyJ6U


the waves if siren is at rest in the air . (b) If the

siren is moving at , Find the

wavelength of the waves ahead of and behind

the source.

Watch Video Solution

30m/s

37. If a listener L is at rest and the siren in

previous illustrantion is moving away from L at

a speed of , what frequency does the

listener hear?

Watch Video Solution

30
m

s

https://dl.doubtnut.com/l/_yKxW0WofyJ6U
https://dl.doubtnut.com/l/_FmVdMbfG2foI


38. Standing at a crosswalk, you hear a

frequency of 560 Hz from the siren of an

approaching ambulance, After the ambulance

passes, the observed frequency of the siren is

480 Hz. Determine the ambulance's speed

from these observations. Speed of sound

.

Watch Video Solution

= 343
m

s

https://dl.doubtnut.com/l/_FmVdMbfG2foI
https://dl.doubtnut.com/l/_bq6sL2yrOABB


39. Two ships are moving along a line due east.

The trailing ship has a speed relative to land

based observation point of , and the

leading ship has a speed of  relative

to that point. The two ships are in a region of

the ocean where the current is moving

uniformly due west at . The trailing

ship transmits a sonar signal at a frequency of

1200.0 Hz. What frequency is monitored by the

leading ship? Use  as the speed of

sound in ocean water.

Watch Video Solution

64.0
km

h

45.0
km

h

10.0
km

h

1520
m

s

https://dl.doubtnut.com/l/_fGnXu7d9WQwv


40. To permit measurement of her speed a sky

diver carries a buzzer emitting a steady tone

at 1800 Hz. A friend on the ground at the

landing site directly below listens to the

ampli�ed sound he receives. Assume the air is

calm and the sound speed is 343

independent of altitude. While the sky diver is

falling at terminal speed, his friend on the

ground receives waves of frequency 2150 Hz.

(a) What is the sky diver's speed of descent? 

(b) Suppose the sky diver can hear the sound

m

s

https://dl.doubtnut.com/l/_fGnXu7d9WQwv
https://dl.doubtnut.com/l/_4PrdWGh6iD71


of the buzzer re�ected from the ground. What

frequency does she receive?

Watch Video Solution

41. Two trains A and B simultaneously start

moving along parallel tracks from a station

along same direction. A starts with constant

acceleration  from rest, while B with the

same acceleration but with initial velocity of

40 m/s. Twenty seconds after the start,

passenger of A hears whistle of B. If frequency

2
m

s2

https://dl.doubtnut.com/l/_4PrdWGh6iD71
https://dl.doubtnut.com/l/_wpnfVae7tNGF


of whistle is 1194 Hz and velocity of sound in

air is 322 m/s, calculate frequency observed by

the passenger.

Watch Video Solution

42. A train approachign a railway crossing at a

speed of  sounds a short whistle at

frequency 640 Hz when it is 300 m away from

the crossing. The speed of sound in air is

. What will be the frequency heard by

a person standing on a road perpendicular to

120kmh− 1

340ms− 1

https://dl.doubtnut.com/l/_wpnfVae7tNGF
https://dl.doubtnut.com/l/_gbIZFhzoaEUQ


the track through the crossing at a distance of

400 m from the crossing ?

Watch Video Solution

43. Your clock radio awakens you with a steady

and irritating sound of frequency 600 Hz. On

morning, it malfunction and cannot be turned

o�. In frustration, you drop the clock radio out

of your fourth-story dorm wndow 15.0m from

the ground. Assume the speed of sound is 343

m/s. As you listen to the falling clock radio,

https://dl.doubtnut.com/l/_gbIZFhzoaEUQ
https://dl.doubtnut.com/l/_tpC8zyMtyYos


what frequency do you hear just before you

hear it striking the ground?

Watch Video Solution

44. A submarin Travels through water at a

speed of , emitting a sonar wave at a

frequency of 1400 Hz. The speed of sound in

the water is 1533 m/s. What frequency is

detected by an observer riding on submarine

of velocity as the submarines approach

each other?

8.00
m

s

9.00
m

s

https://dl.doubtnut.com/l/_tpC8zyMtyYos
https://dl.doubtnut.com/l/_5zp2S5KZkns8


Watch Video Solution

45. The equation of a sound wave in air is

given by ,

where all variables are is SI units. (a) �nd the

frequency, wavelength and the speed of sound

wave in air. (b) If the equilibrium pressure of

air is , What are the maximum

and minimum pressure at a point as the wave

passes through that point?

Watch Video Solution

△ p = (0.02)sin[(3000)t − (9.0)x]

1.01 × 105 N

m2

https://dl.doubtnut.com/l/_5zp2S5KZkns8
https://dl.doubtnut.com/l/_RXBldgbzeBpm
https://dl.doubtnut.com/l/_VnrxWEA1W98R


46. Calculate the velocity of sound in air at

NTP. The density of air at NTP is .

Assume air to be diatomic with . Also

calculate the velocity of sound in air at .

Watch Video Solution

1.29g

L

γ = 1.4

27∘C

47. Calculate the sterss in a tight wire of a

material whose Young's modulus is

 so that the speed of the19.6 × 1011 dyne

cm2

https://dl.doubtnut.com/l/_VnrxWEA1W98R
https://dl.doubtnut.com/l/_01FYzXFQHvjr


longitudinal waves is 10 times the speed of

transverse waves.

Watch Video Solution

48. Taking the conposition of air to be  of

nitrogen and  of oxygen by weight,

calculate the velocity of sound through air.

Watch Video Solution

75 %

25 %

https://dl.doubtnut.com/l/_01FYzXFQHvjr
https://dl.doubtnut.com/l/_v4rqkIibZjet


49. The velocity of sound in hydrogen at 

is . When some amount of oxygen is

mixed with hydrogen, the velocity decreases to

. Determine the ratio of  to  by

volume in this mixture, given that the density

of oxygen in 16 times that of hydrogen.

Watch Video Solution

0∘C

1200
m

s

500
m

s
H2 O2

https://dl.doubtnut.com/l/_YsSUDW1e5qL6


50.   

The �gure shows an instantaneous

displacement position graph of a sound wave

travelling along the positive x-axis Identify the

points of 

i.Maximum pressure, 

ii. Minimum pressure and 

iii. Atmospheric pressure (or normal pressure.)

https://dl.doubtnut.com/l/_4I0RSNUFtfTr


Watch Video Solution

51. A point source emits sound waves with an

average power output of 80.0 W (a) Find the

intensity 3.00 m from the source. (b) �nd the

distance at which the intensity of the sound is

Watch Video Solution

1.00 × 10− 8 W

m2

52. The faintest sound the human ear can

detect at a frequency of 1000 Hz correspond

https://dl.doubtnut.com/l/_4I0RSNUFtfTr
https://dl.doubtnut.com/l/_2FqPYS2woohG
https://dl.doubtnut.com/l/_rNdvKUb1BGBz


to an intensity of about ,

which is called threshold of hearing. The

loudest sounds the ear can tolerate at this

frequency correspond to an intensity of about

, the threshold of pain. Detemine the

pressure amplitude and displacement

amplitude associated with these two limits.

Take speed of sound  and density of

air

Watch Video Solution

1.00 × 10− 12 W

m2

1.00
W

m2

= 342
m

s

= 1.20
kg

m3

https://dl.doubtnut.com/l/_rNdvKUb1BGBz


53. Two identical machines are positioned the

same distance from a worker. The intensity of

sound delivered by each operating machine at

the worker's location is . (a)

Find the sound level heard by the worker when

one machine is operating. (b) Find the sound

level heard by the worker when both the

machines are operating.

Watch Video Solution

2.0 × 10− 7 W

m2

https://dl.doubtnut.com/l/_MiW9fFcUkkHv


54. The loudness of a sound depends upon the

Watch Video Solution

55. Calculate the sound level (in decibels) of a

sound wave that has an intensity of .

Watch Video Solution

4.00μ
W

m2

56. A family ice show is held at an enclosed

arena. The skaters perform to music with level

https://dl.doubtnut.com/l/_VZVzpNuhD9og
https://dl.doubtnut.com/l/_VTAo68nz10C6
https://dl.doubtnut.com/l/_8mILt67LQr7x


80.0dB. This level is too loud for your baby,

who yells at 75.0 dB. (a) What total sound

intensity engulfs you? (b) what is the

combined sound level ?

Watch Video Solution

57. A �rework charge is detonated many

metres above the ground. At a distance of 400

m from the explosion, the acoustic pressure

reaches a maximum of . Assume that

the speed of sound is constant at 343

10.0
N

m2

m

s

https://dl.doubtnut.com/l/_8mILt67LQr7x
https://dl.doubtnut.com/l/_I4j5AGuWpaHz


throughout the atmosphere over the region

considered, the ground absorbs all the sound

falling on it, and the air absorbs sound energy

at the rate of 7.00 . What is the sound

level (in decibels) at 4.00 km from the

axplosion?

Watch Video Solution

dB

km

58. A police siren emits a sinusoidal wave with

frequency  . The speed of the

sound is . (a) Find the wavelength of

fS = 300Hz

340m/s

https://dl.doubtnut.com/l/_I4j5AGuWpaHz
https://dl.doubtnut.com/l/_Mi3RN3RZDayt


the waves if siren is at rest in the air . (b) If the

siren is moving at , Find the

wavelength of the waves ahead of and behind

the source.

Watch Video Solution

30m/s

59. If a listener L is at rest and the siren in

previous illustrantion is moving away from L at

a speed of , what frequency does the

listener hear?

Watch Video Solution

30
m

s

https://dl.doubtnut.com/l/_Mi3RN3RZDayt
https://dl.doubtnut.com/l/_57DgYXkSfgnh


60. Standing at a crosswalk, you hear a

frequency of 560 Hz from the siren of an

approaching ambulance, After the ambulance

passes, the observed frequency of the siren is

480 Hz. Determine the ambulance's speed

from these observations. Speed of sound

.

Watch Video Solution

= 343
m

s

https://dl.doubtnut.com/l/_57DgYXkSfgnh
https://dl.doubtnut.com/l/_pWJvRc4CTANu


61. Two ships are moving along a line due east.

The trailing ship has a speed relative to land

based observation point of , and the

leading ship has a speed of  relative

to that point. The two ships are in a region of

the ocean where the current is moving

uniformly due west at . The trailing

ship transmits a sonar signal at a frequency of

1200.0 Hz. What frequency is monitored by the

leading ship? Use  as the speed of

sound in ocean water.

Watch Video Solution

64.0
km

h

45.0
km

h

10.0
km

h

1520
m

s

https://dl.doubtnut.com/l/_MdWv2jXmoxRs


62. To permit measurement of her speed a sky

diver carries a buzzer emitting a steady tone

at 1800 Hz. A friend on the ground at the

landing site directly below listens to the

ampli�ed sound he receives. Assume the air is

calm and the sound speed is 343

independent of altitude. While the sky diver is

falling at terminal speed, his friend on the

ground receives waves of frequency 2150 Hz.

(a) What is the sky diver's speed of descent? 

(b) Suppose the sky diver can hear the sound

m

s

https://dl.doubtnut.com/l/_MdWv2jXmoxRs
https://dl.doubtnut.com/l/_K04tLSlhDEMc


of the buzzer re�ected from the ground. What

frequency does she receive?

Watch Video Solution

63. Two trains A and B simultaneously start

moving along parallel tracks from a station

along same direction. A starts with constant

acceleration  from rest, while B with the

same acceleration but with initial velocity of

40 m/s. Twenty seconds after the start,

passenger of A hears whistle of B. If frequency

2
m

s2

https://dl.doubtnut.com/l/_K04tLSlhDEMc
https://dl.doubtnut.com/l/_ZWGfXlWHumj5


of whistle is 1194 Hz and velocity of sound in

air is 322 m/s, calculate frequency observed by

the passenger.

Watch Video Solution

64. A train approachign a railway crossing at a

speed of  sounds a short whistle at

frequency 640 Hz when it is 300 m away from

the crossing. The speed of sound in air is

. What will be the frequency heard by

a person standing on a road perpendicular to

120kmh− 1

340ms− 1

https://dl.doubtnut.com/l/_ZWGfXlWHumj5
https://dl.doubtnut.com/l/_wPLu6egZJT5w


the track through the crossing at a distance of

400 m from the crossing ?

Watch Video Solution

65. Your clock radio awakens you with a steady

and irritating sound of frequency 600 Hz. On

morning, it malfunction and cannot be turned

o�. In frustration, you drop the clock radio out

of your fourth-story dorm wndow 15.0m from

the ground. Assume the speed of sound is 343

m/s. As you listen to the falling clock radio,

https://dl.doubtnut.com/l/_wPLu6egZJT5w
https://dl.doubtnut.com/l/_0iWbJyBcd7FL


what frequency do you hear just before you

hear it striking the ground?

Watch Video Solution

66. A submarin Travels through water at a

speed of , emitting a sonar wave at a

frequency of 1400 Hz. The speed of sound in

the water is 1533 m/s. What frequency is

detected by an observer riding on submarine

of velocity as the submarines approach

each other?

8.00
m

s

9.00
m

s

https://dl.doubtnut.com/l/_0iWbJyBcd7FL
https://dl.doubtnut.com/l/_wilpvFe5owSY


Watch Video Solution

67. The equation of a sound wave in air is

given by ,

where all variables are is SI units. (a) �nd the

frequency, wavelength and the speed of sound

wave in air. (b) If the equilibrium pressure of

air is , What are the maximum

and minimum pressure at a point as the wave

passes through that point?

Watch Video Solution

△ p = (0.02)sin[(3000)t − (9.0)x]

1.01 × 105 N

m2

https://dl.doubtnut.com/l/_wilpvFe5owSY
https://dl.doubtnut.com/l/_ef3GLwkzKtbh
https://dl.doubtnut.com/l/_OlzdsxckS9gE


68. Calculate the velocity of sound in air at

NTP. The density of air at NTP is .

Assume air to be diatomic with . Also

calculate the velocity of sound in air at .

Watch Video Solution

1.29g

L

γ = 1.4

27∘C

69. Calculate the sterss in a tight wire of a

material whose Young's modulus is

 so that the speed of the19.6 × 1011 dyne

cm2

https://dl.doubtnut.com/l/_OlzdsxckS9gE
https://dl.doubtnut.com/l/_wnxcmmtkiCXF


longitudinal waves is 10 times the speed of

transverse waves.

Watch Video Solution

70. Taking the conposition of air to be  of

nitrogen and  of oxygen by weight,

calculate the velocity of sound through air.

Watch Video Solution

75 %

25 %

https://dl.doubtnut.com/l/_wnxcmmtkiCXF
https://dl.doubtnut.com/l/_dJufdFdFG6it


71. The velocity of sound in hydrogen at 

is . When some amount of oxygen is

mixed with hydrogen, the velocity decreases to

. Determine the ratio of  to  by

volume in this mixture, given that the density

of oxygen in 16 times that of hydrogen.

Watch Video Solution

0∘C

1200
m

s

500
m

s
H2 O2

https://dl.doubtnut.com/l/_XTsvX4C2uiAt


72.   

The �gure shows an instantaneous

displacement position graph of a sound wave

travelling along the positive x-axis Identify the

points of 

i.Maximum pressure, 

ii. Minimum pressure and 

iii. Atmospheric pressure (or normal pressure.)

https://dl.doubtnut.com/l/_YUPrY7qNV0Q3


Watch Video Solution

73. A point source emits sound waves with an

average power output of 80.0 W (a) Find the

intensity 3.00 m from the source. (b) �nd the

distance at which the intensity of the sound is

Watch Video Solution

1.00 × 10− 8 W

m2

74. The faintest sound the human ear can

detect at a frequency of 1000 Hz correspond

https://dl.doubtnut.com/l/_YUPrY7qNV0Q3
https://dl.doubtnut.com/l/_Y0kOdOOnrg6a
https://dl.doubtnut.com/l/_OIbuxgafRWNf


to an intensity of about ,

which is called threshold of hearing. The

loudest sounds the ear can tolerate at this

frequency correspond to an intensity of about

, the threshold of pain. Detemine the

pressure amplitude and displacement

amplitude associated with these two limits.

Take speed of sound  and density of

air

Watch Video Solution

1.00 × 10− 12 W

m2

1.00
W

m2

= 342
m

s

= 1.20
kg

m3

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


75. Two identical machines are positioned the

same distance from a worker. The intensity of

sound delivered by each operating machine at

the worker's location is . (a)

Find the sound level heard by the worker when

one machine is operating. (b) Find the sound

level heard by the worker when both the

machines are operating.

Watch Video Solution

2.0 × 10− 7 W

m2

https://dl.doubtnut.com/l/_tt99ChZgtel9


76. Loudness is psychological response to a

sound. It depends on both the intensity and

the frequency of the sound. As a rule of

thumb, a doubling in loudness is

approximately associated with an increase in

sound level of 10 dB. (this rule of thumb is

relatively inaccurate at very low or very high

frequencis.) If the loudness of the machines in

illustration 6. is to be doubled, how many

machines at the same distance from the

worker must be running?

Watch Video Solution

https://dl.doubtnut.com/l/_SPZq3VPWDhxz


77. Calculate the sound level (in decibels) of a

sound wave that has an intensity of .

Watch Video Solution

4.00μ
W

m2

78. A family ice show is held at an enclosed

arena. The skaters perform to music with level

80.0dB. This level is too loud for your baby,

who yells at 75.0 dB. (a) What total sound

https://dl.doubtnut.com/l/_SPZq3VPWDhxz
https://dl.doubtnut.com/l/_DunQ98VBRVsN
https://dl.doubtnut.com/l/_QSI2nlKsdWaM


intensity engulfs you? (b) what is the

combined sound level ?

Watch Video Solution

79. A �rework charge is detonated many

metres above the ground. At a distance of 400

m from the explosion, the acoustic pressure

reaches a maximum of . Assume that

the speed of sound is constant at 343

throughout the atmosphere over the region

considered, the ground absorbs all the sound

10.0
N

m2

m

s

https://dl.doubtnut.com/l/_QSI2nlKsdWaM
https://dl.doubtnut.com/l/_Shis1gUnbrR4


falling on it, and the air absorbs sound energy

at the rate of 7.00 . What is the sound

level (in decibels) at 4.00 km from the

axplosion?

Watch Video Solution

dB

km

80. A police siren emits a sinusoidal wave with

frequency  . The speed of the

sound is . (a) Find the wavelength of

the waves if siren is at rest in the air . (b) If the

siren is moving at , Find the

fS = 300Hz

340m/s

30m/s

https://dl.doubtnut.com/l/_Shis1gUnbrR4
https://dl.doubtnut.com/l/_fLdtHN1FtwvS


wavelength of the waves ahead of and behind

the source.

Watch Video Solution

81. If a listener L is at rest and the siren in

previous illustrantion is moving away from L at

a speed of , what frequency does the

listener hear?

Watch Video Solution

30
m

s

https://dl.doubtnut.com/l/_fLdtHN1FtwvS
https://dl.doubtnut.com/l/_cg72EOb8bkV5


82. Standing at a crosswalk, you hear a

frequency of 560 Hz from the siren of an

approaching ambulance, After the ambulance

passes, the observed frequency of the siren is

480 Hz. Determine the ambulance's speed

from these observations. Speed of sound

.

Watch Video Solution

= 343
m

s

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


83. Two ships are moving along a line due east.

The trailing ship has a speed relative to land

based observation point of , and the

leading ship has a speed of  relative

to that point. The two ships are in a region of

the ocean where the current is moving

uniformly due west at . The trailing

ship transmits a sonar signal at a frequency of

1200.0 Hz. What frequency is monitored by the

leading ship? Use  as the speed of

sound in ocean water.

Watch Video Solution

64.0
km

h

45.0
km

h

10.0
km

h

1520
m

s

https://dl.doubtnut.com/l/_hGlUXK81bqwx


84. To permit measurement of her speed a sky

diver carries a buzzer emitting a steady tone

at 1800 Hz. A friend on the ground at the

landing site directly below listens to the

ampli�ed sound he receives. Assume the air is

calm and the sound speed is 343

independent of altitude. While the sky diver is

falling at terminal speed, his friend on the

ground receives waves of frequency 2150 Hz.

(a) What is the sky diver's speed of descent? 

(b) Suppose the sky diver can hear the sound

m

s

https://dl.doubtnut.com/l/_hGlUXK81bqwx
https://dl.doubtnut.com/l/_Fx3MQG5a9ujd


of the buzzer re�ected from the ground. What

frequency does she receive?

Watch Video Solution

85. Two trains A and B simultaneously start

moving along parallel tracks from a station

along same direction. A starts with constant

acceleration  from rest, while B with the

same acceleration but with initial velocity of

40 m/s. Twenty seconds after the start,

passenger of A hears whistle of B. If frequency

2
m

s2

https://dl.doubtnut.com/l/_Fx3MQG5a9ujd
https://dl.doubtnut.com/l/_4uG2pX3kqtid


of whistle is 1194 Hz and velocity of sound in

air is 322 m/s, calculate frequency observed by

the passenger.

Watch Video Solution

86. A train approachign a railway crossing at a

speed of  sounds a short whistle at

frequency 640 Hz when it is 300 m away from

the crossing. The speed of sound in air is

. What will be the frequency heard by

a person standing on a road perpendicular to

120kmh− 1

340ms− 1

https://dl.doubtnut.com/l/_4uG2pX3kqtid
https://dl.doubtnut.com/l/_B4x9kdFpDJBd


the track through the crossing at a distance of

400 m from the crossing ?

Watch Video Solution

87. Your clock radio awakens you with a steady

and irritating sound of frequency 600 Hz. On

morning, it malfunction and cannot be turned

o�. In frustration, you drop the clock radio out

of your fourth-story dorm wndow 15.0m from

the ground. Assume the speed of sound is 343

m/s. As you listen to the falling clock radio,

https://dl.doubtnut.com/l/_B4x9kdFpDJBd
https://dl.doubtnut.com/l/_JVxpm1qPiFrt


what frequency do you hear just before you

hear it striking the ground?

Watch Video Solution

88. A submarin Travels through water at a

speed of , emitting a sonar wave at a

frequency of 1400 Hz. The speed of sound in

the water is 1533 m/s. What frequency is

detected by an observer riding on submarine

of velocity as the submarines approach

each other?

8.00
m

s

9.00
m

s

https://dl.doubtnut.com/l/_JVxpm1qPiFrt
https://dl.doubtnut.com/l/_PV10u3dhAZJ2


Examples

Watch Video Solution

1. The sound level at a distance of 3.00 m from

a source is 120 dB. At what distance will the

sound level be (a) 100 dB and (b) 10.0 dB?

Watch Video Solution

2. A student holds a tuning fork ocillating at

2456 Hz. He walks towards a wall at a constant

https://dl.doubtnut.com/l/_PV10u3dhAZJ2
https://dl.doubtnut.com/l/_2tE4Ad5U3phj
https://dl.doubtnut.com/l/_gGTEYZ8RzoiO


speed of . (a) What beat frequency

does the student observes between the

tuning fork and its echo? (b) How fast must he

walk away from the wall to observe a beat

frequency of ?

Watch Video Solution

1.33
m

s

5.00Hz

3. Two train whistles have identical frequencies

of 180 Hz. When one train is at rest in the

station and the other is moving nearby, a

passenger standing on the station platform

https://dl.doubtnut.com/l/_gGTEYZ8RzoiO
https://dl.doubtnut.com/l/_tGqtJ02WmDaf


hears beats with a frequency of 2.00 beats/s

when the shistles operate together. What are

the two possible speeds and direction the

moving train can have? speed of sound is 343

m/s.

Watch Video Solution

4. When a train is approaching the observer,

the frequency of the whistle is 100 cps. When

it has passed observer, it is 50 cps. Calculate

https://dl.doubtnut.com/l/_tGqtJ02WmDaf
https://dl.doubtnut.com/l/_APF0wkcPtvy2


the frequncy when the observer moves with

the train.

Watch Video Solution

5.   

A source S emitting sound of 300 Hz is �xed of

block A which is attached to free end of a

spring  as shown in the �gure. The detector

D �xed on block B attached to the free end of

spring  detects this sound.  

SA

SB

https://dl.doubtnut.com/l/_APF0wkcPtvy2
https://dl.doubtnut.com/l/_srKfAiMBNLQx


The blocks A and B are simultaneously

displaced towards each other through of 1.0 m

and then left to vibrate. Find the maximum

and minimum frequencies of sound detected

by D if the vibrational frequency of each block

is 2 Hz (velocity of sound is 340 m/s).

Watch Video Solution

6. The frequency of sound produced by a bell

is 500 Hz the velocity of the source relative to

still air is 60 m/s. An observer moves at 30 m/s

https://dl.doubtnut.com/l/_srKfAiMBNLQx
https://dl.doubtnut.com/l/_IsoKSv6wNxn8


along the same line as the source. Calculate

the frequency of sound wave measured by the

observer. Consider all possible cases (speed of

sound .)

Watch Video Solution

v = 340
m

s

7. An observer standing on a railway crossing

receives frequencies 2.2 kHz and 1.8 kHz when

the tran approaches and recedes from the

observer. Find the velocity of the train (speed

of sound in air is 300 m/s).

https://dl.doubtnut.com/l/_IsoKSv6wNxn8
https://dl.doubtnut.com/l/_cveq1bR9wtrf


Watch Video Solution

8. 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,

5/π

https://dl.doubtnut.com/l/_cveq1bR9wtrf
https://dl.doubtnut.com/l/_FO88Q4fx40iH


�nd the maximum and the minimum

frequencies recorded by the detector.

Watch Video Solution

9. Two tuning forks with natural frequencies of

 each move relative to a stationary

observer. One fork moves away form the

observer, while the other moves towards him

at the same speed. The observer hears beats

340Hz

https://dl.doubtnut.com/l/_FO88Q4fx40iH
https://dl.doubtnut.com/l/_iy95b3UobKhe


of frequency . Find the speed of the

tuning fork.

Watch Video Solution

3Hz

10. A band playing music at a frequency v is

moving towards a wall at a speed . A

motorist is following the band with a speed

.If v is the speed of sound, the expression

for the beat frequency heard by the motorist

is

Watch Video Solution

vb

vm

https://dl.doubtnut.com/l/_iy95b3UobKhe
https://dl.doubtnut.com/l/_2b3xjRwc5VE4


11. A boat is travelling in a river with a speed

 along with stream �owing 2m/s. From

this boat, a sound transmitter is lowered into

the river through a rigid support. The

wavelength of the sound emitted from the

transmitter inside the water is .

Assume that attenuation of sound in water

and air is negligible. 

(a) What will be the frequency detected by a

receiver kept inside the river downstream? 

(b) The transmitter and the receiver are now

10m/s

14.45mm

https://dl.doubtnut.com/l/_2b3xjRwc5VE4
https://dl.doubtnut.com/l/_a7BvWjmj0Gt0


pulled up into air. the air is blowing with a

speed  in the direction opposite the

river stream. Determine the frequency of the

sound detected by the receiver. 

(Temperature of the air and water = ,

Density of river water ,  

Bulk modulus of the water Pa,

gas constant ,  

Mean molecular mass of air

,  for air 

)

Watch Video Solution

5m/s

20∘C

= 103kg/m3

= 2.088 × 109

R = 8.31J /mol − K

= 28.8 × 10− 3kg/mol CP /CV

= 1.4

https://dl.doubtnut.com/l/_a7BvWjmj0Gt0


12. A sonometer wire under tension of 63 N

vibrating in its fundamental mode is in

resonance with a vibrating tuning fork. The

vibrating portion of that sonometer wire has a

length of 10 cm and a mass of 1 g. The

vibrating tuning fork isnow moved away from

the vibrating wire with a constant speed and

an observer standing near the sonometer

hears one beat per second. Calculate the

speed with which the tuning fork is moved if

the pseed of sound in air is 300 m/s.

Watch Video Solution

https://dl.doubtnut.com/l/_zoLCN34NnMRZ


13. A train approaching a hill at a speed of 40

km/h sounds a whistle of frequency 580 Hz

when it is at a distance of 1 km from the hill. A

wind with a speed of 40 km/h is blowing in the

direction of motion of the train. Find the

frequency of the whitle as heard by an

observer on the hill.

Watch Video Solution

https://dl.doubtnut.com/l/_zoLCN34NnMRZ
https://dl.doubtnut.com/l/_ufwbV1MLT67i


14.   

A train A crosses a station with a speed of 40

m/s and whitles a short pulse of natural

frequency  another train B is

approaching towards the same station with

the same speed along a parallel track, Two

track are  apart. When train A

whistles. train B is 152 m away from the station

n0 = 596Hz

d = 99m

https://dl.doubtnut.com/l/_nDGxPUk3U53b


as shown in Fig. If velocity of sound in air is

. calculate frequency of the pulse

heard by driver of train B.

Watch Video Solution

v = 300
m

s

15. The sound level at a distance of 3.00 m

from a source is 120 dB. At what distance will

the sound level be (a) 100 dB and (b) 10.0 dB?

Watch Video Solution

https://dl.doubtnut.com/l/_nDGxPUk3U53b
https://dl.doubtnut.com/l/_MBlTz1yvEoyp


16. A student holds a tuning fork ocillating at

2456 Hz. He walks towards a wall at a constant

speed of . (a) What beat frequency

does the student observes between the

tuning fork and its echo? (b) How fast must he

walk away from the wall to observe a beat

frequency of ?

Watch Video Solution

1.33
m

s

5.00Hz

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


17. Two train whistles have identical

frequencies of 180 Hz. When one train is at

rest in the station and the other is moving

nearby, a passenger standing on the station

platform hears beats with a frequency of 2.00

beats/s when the whistles operate together.

What are the two possible speeds and

direction the moving train can have? speed of

sound is 343 m/s.

Watch Video Solution

https://dl.doubtnut.com/l/_DnEexuY0bEZg
https://dl.doubtnut.com/l/_gagUro40mzH0


18. When a train is approaching the observer,

the frequency of the whistle is 100 cps. When

it has passed observer, it is 50 cps. Calculate

the frequncy when the observer moves with

the train.

Watch Video Solution

19.   

A source S emitting sound of 300 Hz is �xed of

block A which is attached to free end of a

https://dl.doubtnut.com/l/_gagUro40mzH0
https://dl.doubtnut.com/l/_jW3dCRYZDo8G


spring  as shown in the �gure. The detector

D �xed on block B attached to the free end of

spring  detects this sound.  

The blocks A and B are simultaneously

displaced towards each other through of 1.0 m

and then left to vibrate. Find the maximum

and minimum frequencies of sound detected

by D if the vibrational frequency of each block

is 2 Hz (velocity of sound is 340 m/s).

Watch Video Solution

SA

SB

https://dl.doubtnut.com/l/_jW3dCRYZDo8G


20. The frequency of sound produced by a bell

is 500 Hz the velocity of the source relative to

still air is 60 m/s. An observer moves at 30 m/s

along the same line as the source. Calculate

the frequency of sound wave measured by the

observer. Consider all possible cases (speed of

sound .)

Watch Video Solution

v = 340
m

s

https://dl.doubtnut.com/l/_1Wq10xZ4hDlG


21. An observer standing on a railway crossing

receives frequencies 2.2 kHz and 1.8 kHz when

the tran approaches and recedes from the

observer. Find the velocity of the train (speed

of sound in air is 300 m/s).

Watch Video Solution

22. 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

https://dl.doubtnut.com/l/_18ohReX4wUob
https://dl.doubtnut.com/l/_H3NEBYshYsFc


far away from the source is executing linear

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

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

oscillation of the detector is  per second.

The source is at the point BA when the

detector is at the point B. If the source epiits a

continuous sound wave of frequency 340 Hz,

�nd the maximum and the minimum

frequencies recorded by the detector.

Watch Video Solution

5/π

https://dl.doubtnut.com/l/_H3NEBYshYsFc


23. 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/_RyDA7XXnZmNC


24. A band playing music at a frequency  is

moving towards a wall at a speed . A

motorist is following the band with a speed

. If  is the speed of sound, obtain an

expression for the beat frequency heard by

the motorist.

Watch Video Solution

f

vb

vm v

25. A boat is travelling in a river with a speed

 along the stream �owing with a speed 10m/s

https://dl.doubtnut.com/l/_NSlhYMz2DfdE
https://dl.doubtnut.com/l/_uHmUCXUcEk4r


 . From this boat , a sound transmitter is

lowered into the river throught a rigid

support. The wavelength of the sound emitted

from the transmitter inside the water is

 . Aassume that attenuation of

sound in water and air is neglisible. 

(a) What will be the frequency delected by a

receiver kept inside the river downstream ? 

(b) The transmitter and the reciver are now

pulled up into air. The air is blowing with a

speed  in the direction opposite the

river stream. Determine the frequency of the

sound delected by the reciver. 

2m/s

14.45mm

5m/s

https://dl.doubtnut.com/l/_uHmUCXUcEk4r


(Temperature of the air and water =  ,

Density of river water =  , Bulk

modulus of the water =  , Gas

constant,  , Mean

molecular mass of air =  , 

 for air = 

Watch Video Solution

20∘C

103kg/m3

2.088 × 109Pa

R = 8.31J /mol − K

28.8 × 10− 3kg/mol

Cp /CV 1.4

26. A sonometer wire under tension of 63 N

vibrating in its fundamental mode is in

resonance with a vibrating tuning fork. The

https://dl.doubtnut.com/l/_uHmUCXUcEk4r
https://dl.doubtnut.com/l/_paMaOPwEjE3W


vibrating portion of that sonometer wire has a

length of 10 cm and a mass of 1 g. The

vibrating tuning fork isnow moved away from

the vibrating wire with a constant speed and

an observer standing near the sonometer

hears one beat per second. Calculate the

speed with which the tuning fork is moved if

the pseed of sound in air is 300 m/s.

Watch Video Solution

https://dl.doubtnut.com/l/_paMaOPwEjE3W


27. A train approaching a hill at a speed of

 sounds a whistle of frequency 

 when it is at a distance of  from a

hill. A wind with a speed of  is

blowing in the direction of motion of the train

Find 

(i) the frequency of the whistle as heard by an

observer on the hill, 

(ii) the distance from the hill at which the echo

from the hill is heard by the driver and its

frequency. 

(Velocity of sound in air )

40km/hr

580Hz 1km

40km/hr

= 1, 200km/hr

https://dl.doubtnut.com/l/_K05cLomegVve


Watch Video Solution

28.   

A train A crosses a station with a speed of 40

m/s and whitles a short pulse of natural

frequency  another train B is

approaching towards the same station with

the same speed along a parallel track, Two

n0 = 596Hz

https://dl.doubtnut.com/l/_K05cLomegVve
https://dl.doubtnut.com/l/_dPw650Q2g82E


track are  apart. When train A

whistles. train B is 152 m away from the station

as shown in Fig. If velocity of sound in air is

. calculate frequency of the pulse

heard by driver of train B.

Watch Video Solution

d = 99m

v = 300
m

s

29. The sound level at a distance of 3.00 m

from a source is 120 dB. At what distance will

the sound level be (a) 100 dB and (b) 10.0 dB?

Watch Video Solution

https://dl.doubtnut.com/l/_dPw650Q2g82E
https://dl.doubtnut.com/l/_VC9UsIWaeqdF


30. A student holds a tuning fork ocillating at

2456 Hz. He walks towards a wall at a constant

speed of . (a) What beat frequency

does the student observes between the

tuning fork and its echo? (b) How fast must he

walk away from the wall to observe a beat

frequency of ?

Watch Video Solution

1.33
m

s

5.00Hz

https://dl.doubtnut.com/l/_VC9UsIWaeqdF
https://dl.doubtnut.com/l/_X6TPS4bvh0pA


31. Two train whistles have identical

frequencies of 180 Hz. When one train is at

rest in the station and the other is moving

nearby, a passenger standing on the station

platform hears beats with a frequency of 2.00

beats/s when the shistles operate together.

What are the two possible speeds and

direction the moving train can have? speed of

sound is 343 m/s.

Watch Video Solution

https://dl.doubtnut.com/l/_hpnUDzEWfvZc
https://dl.doubtnut.com/l/_MwAmXCxB1XXQ


32. When a train is approaching the observer,

the frequency of the whistle is 100 cps. When

it has passed observer, it is 50 cps. Calculate

the frequncy when the observer moves with

the train.

Watch Video Solution

33.   

A source S emitting sound of 300 Hz is �xed of

block A which is attached to free end of a

https://dl.doubtnut.com/l/_MwAmXCxB1XXQ
https://dl.doubtnut.com/l/_wux3X5TaczVl


spring  as shown in the �gure. The detector

D �xed on block B attached to the free end of

spring  detects this sound.  

The blocks A and B are simultaneously

displaced towards each other through of 1.0 m

and then left to vibrate. Find the maximum

and minimum frequencies of sound detected

by D if the vibrational frequency of each block

is 2 Hz (velocity of sound is 340 m/s).

Watch Video Solution

SA

SB

https://dl.doubtnut.com/l/_wux3X5TaczVl


34. The frequency of sound produced by a bell

is 500 Hz the velocity of the source relative to

still air is 60 m/s. An observer moves at 30 m/s

along the same line as the source. Calculate

the frequency of sound wave measured by the

observer. Consider all possible cases (speed of

sound .)

Watch Video Solution

v = 340
m

s

https://dl.doubtnut.com/l/_7oyHCX681Xps


35. An observer standing on a railway crossing

receives frequencies 2.2 kHz and 1.8 kHz when

the tran approaches and recedes from the

observer. Find the velocity of the train (speed

of sound in air is 300 m/s).

Watch Video Solution

36. 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

https://dl.doubtnut.com/l/_g73HhcdZvdxR
https://dl.doubtnut.com/l/_cdq2wtiWwC5M


far away from the source is executing linear

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

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

oscillation of the detector is  per second.

The source is at the point BA when the

detector is at the point B. If the source epiits a

continuous sound wave of frequency 340 Hz,

�nd the maximum and the minimum

frequencies recorded by the detector.

Watch Video Solution

5/π

https://dl.doubtnut.com/l/_cdq2wtiWwC5M


37. 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/_uHwoPxa0r8DN


38. A band playing music at a frequency v is

moving towards a wall at a speed . A

motorist is following the band with a speed

.If v is the speed of sound, the expression

for the beat frequency heard by the motorist

is

Watch Video Solution

vb

vm

39. A boat is travelling in a river with a speed

 along with stream �owing 2m/s. From10m/s

https://dl.doubtnut.com/l/_HQs6i7p0MnVS
https://dl.doubtnut.com/l/_oyTKHFzc4Ukw


this boat, a sound transmitter is lowered into

the river through a rigid support. The

wavelength of the sound emitted from the

transmitter inside the water is .

Assume that attenuation of sound in water

and air is negligible. 

(a) What will be the frequency detected by a

receiver kept inside the river downstream? 

(b) The transmitter and the receiver are now

pulled up into air. the air is blowing with a

speed  in the direction opposite the

river stream. Determine the frequency of the

sound detected by the receiver. 

14.45mm

5m/s

https://dl.doubtnut.com/l/_oyTKHFzc4Ukw


(Temperature of the air and water = ,

Density of river water ,  

Bulk modulus of the water Pa,

gas constant ,  

Mean molecular mass of air

,  for air 

)

Watch Video Solution

20∘C

= 103kg/m3

= 2.088 × 109

R = 8.31J /mol − K

= 28.8 × 10− 3kg/mol CP /CV

= 1.4

40. A sonometer wire under tension of 63 N

vibrating in its fundamental mode is in

https://dl.doubtnut.com/l/_oyTKHFzc4Ukw
https://dl.doubtnut.com/l/_7z7UckAT0RAq


resonance with a vibrating tuning fork. The

vibrating portion of that sonometer wire has a

length of 10 cm and a mass of 1 g. The

vibrating tuning fork is now moved away from

the vibrating wire with a constant speed and

an observer standing near the sonometer

hears one beat per second. Calculate the

speed with which the tuning fork is moved if

the speed of sound in air is 300 m/s.

Watch Video Solution

https://dl.doubtnut.com/l/_7z7UckAT0RAq


41. A train approaching a hill at a speed of 40

km/h sounds a whistle of frequency 580 Hz

when it is at a distance of 1 km from the hill. A

wind with a speed of 40 km/h is blowing in the

direction of motion of the train. Find the

frequency of the whitle as heard by an

observer on the hill.

Watch Video Solution

https://dl.doubtnut.com/l/_DR3vydfk0JBc


42.   

A train A crosses a station with a speed of 40

m/s and whitles a short pulse of natural

frequency  another train B is

approaching towards the same station with

the same speed along a parallel track, Two

track are  apart. When train A

whistles. train B is 152 m away from the station

n0 = 596Hz

d = 99m

https://dl.doubtnut.com/l/_wTgLyAs1LgcP


as shown in Fig. If velocity of sound in air is

. calculate frequency of the pulse

heard by driver of train B.

Watch Video Solution

v = 300
m

s

43. The sound level at a distance of 3.00 m

from a source is 120 dB. At what distance will

the sound level be (a) 100 dB and (b) 10.0 dB?

Watch Video Solution

https://dl.doubtnut.com/l/_wTgLyAs1LgcP
https://dl.doubtnut.com/l/_nw6Xp8ExL0Gt


44. A student holds a tuning fork ocillating at

2456 Hz. He walks towards a wall at a constant

speed of . (a) What beat frequency

does the student observes between the

tuning fork and its echo? (b) How fast must he

walk away from the wall to observe a beat

frequency of ?

Watch Video Solution

1.33
m

s

5.00Hz

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


45. Two train whistles have identical

frequencies of 180 Hz. When one train is at

rest in the station and the other is moving

nearby, a passenger standing on the station

platform hears beats with a frequency of 2.00

beats/s when the shistles operate together.

What are the two possible speeds and

direction the moving train can have? speed of

sound is 343 m/s.

Watch Video Solution

https://dl.doubtnut.com/l/_Ff1Lbww4WSHs
https://dl.doubtnut.com/l/_J7I368JNuKUI


46. When a train is approaching the observer,

the frequency of the whistle is 100 cps. When

it has passed observer, it is 50 cps. Calculate

the frequncy when the observer moves with

the train.

Watch Video Solution

47.   

A source S emitting sound of 300 Hz is �xed of

block A which is attached to free end of a

https://dl.doubtnut.com/l/_J7I368JNuKUI
https://dl.doubtnut.com/l/_G4sva4zfHWey


spring  as shown in the �gure. The detector

D �xed on block B attached to the free end of

spring  detects this sound.  

The blocks A and B are simultaneously

displaced towards each other through of 1.0 m

and then left to vibrate. Find the maximum

and minimum frequencies of sound detected

by D if the vibrational frequency of each block

is 2 Hz (velocity of sound is 340 m/s).

Watch Video Solution

SA

SB

https://dl.doubtnut.com/l/_G4sva4zfHWey


48. The frequency of sound produced by a bell

is 500 Hz the velocity of the source relative to

still air is 60 m/s. An observer moves at 30 m/s

along the same line as the source. Calculate

the frequency of sound wave measured by the

observer. Consider all possible cases (speed of

sound .)

Watch Video Solution

v = 340
m

s

https://dl.doubtnut.com/l/_GtjpiToj2jVo


49. An observer standing on a railway crossing

receives frequencies 2.2 kHz and 1.8 kHz when

the tran approaches and recedes from the

observer. Find the velocity of the train (speed

of sound in air is 300 m/s).

Watch Video Solution

50. 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

https://dl.doubtnut.com/l/_HJkbHIqPPpa5
https://dl.doubtnut.com/l/_Yf8K3wEsaQ69


far away from the source is executing linear

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

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

oscillation of the detector is  per second.

The source is at the point BA when the

detector is at the point B. If the source epiits a

continuous sound wave of frequency 340 Hz,

�nd the maximum and the minimum

frequencies recorded by the detector.

Watch Video Solution

5/π

https://dl.doubtnut.com/l/_Yf8K3wEsaQ69


51. 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/_gYJ5aMUVxnFI


52. A band playing music at a frequency v is

moving towards a wall at a speed . A

motorist is following the band with a speed

.If v is the speed of sound, the expression

for the beat frequency heard by the motorist

is

Watch Video Solution

vb

vm

53. A boat is travelling in a river with a speed

 along with stream �owing 2m/s. From10m/s

https://dl.doubtnut.com/l/_pnx6eiY058Jo
https://dl.doubtnut.com/l/_KzaZ5Kofx5Xb


this boat, a sound transmitter is lowered into

the river through a rigid support. The

wavelength of the sound emitted from the

transmitter inside the water is .

Assume that attenuation of sound in water

and air is negligible. 

(a) What will be the frequency detected by a

receiver kept inside the river downstream? 

(b) The transmitter and the receiver are now

pulled up into air. the air is blowing with a

speed  in the direction opposite the

river stream. Determine the frequency of the

sound detected by the receiver. 

14.45mm

5m/s

https://dl.doubtnut.com/l/_KzaZ5Kofx5Xb


(Temperature of the air and water = ,

Density of river water ,  

Bulk modulus of the water Pa,

gas constant ,  

Mean molecular mass of air

,  for air 

)

Watch Video Solution

20∘C

= 103kg/m3

= 2.088 × 109

R = 8.31J /mol − K

= 28.8 × 10− 3kg/mol CP /CV

= 1.4

54. A sonometer wire under tension of 63 N

vibrating in its fundamental mode is in

https://dl.doubtnut.com/l/_KzaZ5Kofx5Xb
https://dl.doubtnut.com/l/_sfFocrv4Cg5n


resonance with a vibrating tuning fork. The

vibrating portion of that sonometer wire has a

length of 10 cm and a mass of 1 g. The

vibrating tuning fork isnow moved away from

the vibrating wire with a constant speed and

an observer standing near the sonometer

hears one beat per second. Calculate the

speed with which the tuning fork is moved if

the pseed of sound in air is 300 m/s.

Watch Video Solution

https://dl.doubtnut.com/l/_sfFocrv4Cg5n


55. A train approaching a hill at a speed of 40

km/h sounds a whistle of frequency 580 Hz

when it is at a distance of 1 km from the hill. A

wind with a speed of 40 km/h is blowing in the

direction of motion of the train. Find the

frequency of the whitle as heard by an

observer on the hill.

Watch Video Solution

https://dl.doubtnut.com/l/_TaRKFYrN5uzH


56.   

A train A crosses a station with a speed of 40

m/s and whitles a short pulse of natural

frequency  another train B is

approaching towards the same station with

the same speed along a parallel track, Two

track are  apart. When train A

whistles. train B is 152 m away from the station

n0 = 596Hz

d = 99m

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


Exercise 6.1

as shown in Fig. If velocity of sound in air is

. calculate frequency of the pulse

heard by driver of train B.

Watch Video Solution

v = 300
m

s

1. Do displacement particle velocity and

pressure variation in a longitudinal wave vary

with the same phase?

Watch Video Solution

https://dl.doubtnut.com/l/_wPssFzuBJQbi
https://dl.doubtnut.com/l/_gUneXymHOmNY


2. Why is sound wave of intensity 

and frequency 1000 Hz taken as the standard

for expressing the intensity level of all other

sound waves?

Watch Video Solution

10− 12 W

m2

3. What experimental evidence can be cited to

show that the speed of sound is the same for

all wavelengths?

https://dl.doubtnut.com/l/_gUneXymHOmNY
https://dl.doubtnut.com/l/_7U5hnCKEtNxM
https://dl.doubtnut.com/l/_bd0zW6tsnOtC


Watch Video Solution

4. Explain why the speed of sound through a

gas cannot be greater than the r.m.s. speed of

the molecules of the gas.

Watch Video Solution

5. Sound is more cleary heard with the wind

How?

Watch Video Solution

https://dl.doubtnut.com/l/_bd0zW6tsnOtC
https://dl.doubtnut.com/l/_ZX8gSo4tLbGu
https://dl.doubtnut.com/l/_Rjrm8n7ohLZZ


6. "When one person hammers at one end of a

metal pipe, ifa listener places his ear at the

other end of the pipe, two distinct sounds are

heard." Why?.

Watch Video Solution

7. Does the velocity of sound in a solid

increase signi�cantly on heating the solid?

Watch Video Solution

https://dl.doubtnut.com/l/_r3kUWcx0LXEu
https://dl.doubtnut.com/l/_wtcjnUToLWyD
https://dl.doubtnut.com/l/_SsUmWolMPrGT


8. A man stands on the ground at a �xed

distance from a siren which emits sound of

�xed amplitude. The man hears the sound to

be louder on a clear night than on a clear day.

Watch Video Solution

9. Two sound waves from two di�erent sources

interfere at a point to yield a sound of varying

intensity. The intensity level between the

maximum and minimum is 20 dB. What is the

ratio of the intensities of the individual waves?

https://dl.doubtnut.com/l/_SsUmWolMPrGT
https://dl.doubtnut.com/l/_hm6EPL1RYYUU


Watch Video Solution

10. A sound di�ers by 6 dB from a sound of

intensity equal to . Find the absolute

value of intensity of the sound.

Watch Video Solution

10
nW

cm2

11. Find the molecular weight for a gas in

which the velocity of sound is  at 

and whose  is 1.4.

1260
m

s
0∘C

γ

https://dl.doubtnut.com/l/_hm6EPL1RYYUU
https://dl.doubtnut.com/l/_TjwFUn0e8SQ2
https://dl.doubtnut.com/l/_ER6b6L8uDUXO


Watch Video Solution

12. 7 g of nitrogen is mixed with 12 g of oxygen

in a tube and then sealed. Calculate the

velocity of sound through the tube at .

Watch Video Solution

27∘C

13. Calculate the increase in velocity of sound

for  rise of temperature if the velocity of

sound at  is .

Watch Video Solution

1∘C

0∘C 332m/s

https://dl.doubtnut.com/l/_ER6b6L8uDUXO
https://dl.doubtnut.com/l/_8ZmIZpVAdWbe
https://dl.doubtnut.com/l/_ItURwWbLLBxr


14. If the sound level in a room is increased

from 50 dB to 60 dB, by what factor is the

pressure amplitude increased ?

Watch Video Solution

15. Do displacement, particle velocity and

pressure variation in a longitudinal wave vary

with the same phase?

Watch Video Solution

https://dl.doubtnut.com/l/_ItURwWbLLBxr
https://dl.doubtnut.com/l/_HCzuuj9AEgBq
https://dl.doubtnut.com/l/_IHmmd7tkUbgc


16. Why is sound wave of intensity 

and frequency 1000 Hz taken as the standard

for expressing the intensity level of all other

sound waves?

Watch Video Solution

10− 12 W

m2

17. What experimental evidence can be cited to

show that the speed of sound is the same for

all wavelengths?

https://dl.doubtnut.com/l/_IHmmd7tkUbgc
https://dl.doubtnut.com/l/_Z7iSxlhGByqK
https://dl.doubtnut.com/l/_EQWpbuXPCXNz


Watch Video Solution

18. Explain why the speed of sound through a

gas cannot be greater than the r.m.s. speed of

the molecules of the gas.

Watch Video Solution

19. Sound is more clearly heard with the wind

How?

Watch Video Solution

https://dl.doubtnut.com/l/_EQWpbuXPCXNz
https://dl.doubtnut.com/l/_34pxhS9ClyP3
https://dl.doubtnut.com/l/_tmRDWg5Mi9Kl


20. Explain: if an observer places his ear to one

end of a long iron pipe line, he can distinctly

hear two sounds when a man hammers the

other end of the pipeline.

Watch Video Solution

21. Does the velocity of sound in a solid

increase signi�cantly on heating the solid?

Watch Video Solution

https://dl.doubtnut.com/l/_I9xKRaZNvbKc
https://dl.doubtnut.com/l/_3zipohQ8XsJo
https://dl.doubtnut.com/l/_sj4ErafjrrR4


22. A man stands on the ground at a �xed

distance from a siren which emits sound of

�xed amplitude. The man hears the sound to

be louder on a clear night than on a clear day.

Watch Video Solution

23. Two sound waves from two di�erent

sources interfere at a point to yield a sound of

varying intensity. The intensity level between

the maximum and minimum is 20 dB. What is

https://dl.doubtnut.com/l/_sj4ErafjrrR4
https://dl.doubtnut.com/l/_sFMHnKfRvcLj


the ratio of the intensities of the individual

waves?

Watch Video Solution

24. A sound di�ers by 6 dB from a sound of

intensity equal to . Find the absolute

value of intensity of the sound.

Watch Video Solution

10
nW

cm2

https://dl.doubtnut.com/l/_sFMHnKfRvcLj
https://dl.doubtnut.com/l/_0vK4D6G1kAyF


25. Find the molecular weight for a gas in

which the velocity of sound is  at 

and whose  is 1.4.

Watch Video Solution

1260
m

s
0∘C

γ

26. Seven grams of nitrogen is mixed with 12 g

of oxygen in a tube and then sealed. Calculate

the velocity of sound through the tube at

.

Watch Video Solution

27∘C

https://dl.doubtnut.com/l/_8XVGbdxNRWLA
https://dl.doubtnut.com/l/_v0pk7geyiqoy


27. Calculate the increae velocity of sound for

 rise of temperature if the velocity of

sound at  is .

Watch Video Solution

1∘C

0∘C 332
m

s

28. If the sound level in a room is increased

from 50 dB to 60 dB, by what factor is the

pressure amplitude increased ?

Watch Video Solution

https://dl.doubtnut.com/l/_v0pk7geyiqoy
https://dl.doubtnut.com/l/_8dy2sJaraufJ
https://dl.doubtnut.com/l/_EY67rUya3h3K


29. Do displacement particle velocity and

pressure variation in a longitudinal wave vary

with the same phase?

Watch Video Solution

30. Why is sound wave of intensity 

and frequency 1000 Hz taken as the standard

for expressing the intensity level of all other

sound waves?

Watch Video Solution

10− 12 W

m2

https://dl.doubtnut.com/l/_0wmwENkrPPy3
https://dl.doubtnut.com/l/_LAo7APsdZh7b


31. What experimental evidence can be cited to

show that the speed of sound is the same for

all wavelengths?

Watch Video Solution

32. Explain why the speed of sound through a

gas cannot be greater than the r.m.s. speed of

the molecules of the gas.

Watch Video Solution

https://dl.doubtnut.com/l/_LAo7APsdZh7b
https://dl.doubtnut.com/l/_BLGVstX4sEKU
https://dl.doubtnut.com/l/_pDnDGf7V0Cvo


33. Sound is more cleary heard with the wind

How?

Watch Video Solution

34. Explain: if an obeserver places hisear to

one end of a long iron pipe line, he can

distinctly hear two sounds when a work man

hammers the other end of the pipeline.

Watch Video Solution

https://dl.doubtnut.com/l/_yRvbopZdHSnx
https://dl.doubtnut.com/l/_gFbXlxX71KWL
https://dl.doubtnut.com/l/_xYzBI9PMxcn7


35. Does the velocity of sound in a solid

increase signi�cantly on heating the solid?

Watch Video Solution

36. A man stands on the ground at a �xed

distance from a siren which emits a clear

sound dirung night that during day. Explain

Why?

Watch Video Solution

https://dl.doubtnut.com/l/_xYzBI9PMxcn7
https://dl.doubtnut.com/l/_Nr9MSXWT9MfX
https://dl.doubtnut.com/l/_n8uWC7tAe2LP


37. Two sound waves from two di�erent

sources interfere at a point to yield a sound of

varying intensity. The intensity level between

the maximum and minimum is 20 dB. What is

the ratio of the intensities of the individual

waves?

Watch Video Solution

38. A sound di�ers by 6 dB from a sound of

intensity equal to . Find the absolute

value of intensity of the sound.

10
nW

cm2

https://dl.doubtnut.com/l/_n8uWC7tAe2LP
https://dl.doubtnut.com/l/_6guozvihEtuz


Watch Video Solution

39. Find the molecular weight for a gas in

which the velocity of sound is  at 

and whose  is 1.4.

Watch Video Solution

1260
m

s
0∘C

γ

40. Seven grams of nitrogen is mixed with 12 g

of oxygen in a tube and then sealed. Calculate

the velocity of sound through the tube at

.27∘C

https://dl.doubtnut.com/l/_6guozvihEtuz
https://dl.doubtnut.com/l/_XuiV5bhQ1z48
https://dl.doubtnut.com/l/_Z3LRdUTkeDd1


Watch Video Solution

41. Calculate the increase velocity of sound for

 rise of temperature if the velocity of

sound at  is .

Watch Video Solution

1∘C

0∘C 332
m

s

42. If the sound level in a room is increased

from 50 dB to 60 dB, by what factor is the

pressure amplitude increased ?

https://dl.doubtnut.com/l/_Z3LRdUTkeDd1
https://dl.doubtnut.com/l/_9Iy5fPzRsWMc
https://dl.doubtnut.com/l/_4tSyfBDEPG0F


Watch Video Solution

43. Do displacement particle velocity and

pressure variation in a longitudinal wave vary

with the same phase?

Watch Video Solution

44. Why is sound wave of intensity 

and frequency 1000 Hz taken as the standard

for expressing the intensity level of all other

sound waves?

10− 12 W

m2

https://dl.doubtnut.com/l/_4tSyfBDEPG0F
https://dl.doubtnut.com/l/_tfN7gUDjd7bt
https://dl.doubtnut.com/l/_mUFPnt9X0V0V


Watch Video Solution

45. What experimental evidence can be cited

to show that the speed of sound is the same

for all wavelengths?

Watch Video Solution

46. Explain why the speed of sound through a

gas cannot be greater than the r.m.s. speed of

the molecules of the gas.

https://dl.doubtnut.com/l/_mUFPnt9X0V0V
https://dl.doubtnut.com/l/_BChlD4ohGWKT
https://dl.doubtnut.com/l/_KR2no2kHUlgG


Watch Video Solution

47. Sound is more cleary heard with the wind

How?

Watch Video Solution

48. Explain: if an obeserver places hisear to

one end of a long iron pipe line, he can

distinctly hear two sounds when a work man

hammers the other end of the pipeline.

Watch Video Solution

https://dl.doubtnut.com/l/_KR2no2kHUlgG
https://dl.doubtnut.com/l/_evoX9OHIoLVz
https://dl.doubtnut.com/l/_cHVIK1uGo1wY


49. Does the velocity of sound in a solid

increase signi�cantly on heating the solid?

Watch Video Solution

50. A man stands on the ground at a �xed

distance from a siren which emits a clear

sound dirung night that during day. Explain

Why?

Watch Video Solution

https://dl.doubtnut.com/l/_cHVIK1uGo1wY
https://dl.doubtnut.com/l/_ULqss3f6rhKf
https://dl.doubtnut.com/l/_oitlohpdAG5T


51. Two sound waves from two di�erent

sources interfere at a point to yield a sound of

varying intensity. The intensity level between

the maximum and minimum is 20 dB. What is

the ratio of the intensities of the individual

waves?

Watch Video Solution

https://dl.doubtnut.com/l/_oitlohpdAG5T
https://dl.doubtnut.com/l/_UCoHkGXEUSn2


52. A sound di�ers by 6 dB from a sound of

intensity equal to . Find the absolute

value of intensity of the sound.

Watch Video Solution

10
nW

cm2

53. Find the molecular weight for a gas in

which the velocity of sound is  at 

and whose  is 1.4.

Watch Video Solution

1260
m

s
0∘C

γ

https://dl.doubtnut.com/l/_hKnNujaAKWZN
https://dl.doubtnut.com/l/_8Jai19udgDHG
https://dl.doubtnut.com/l/_V8CIVn82bmkX


54. Seven grams of nitrogen is mixed with 12 g

of oxygen in a tube and then sealed. Calculate

the velocity of sound through the tube at

.

Watch Video Solution

27∘C

55. Calculate the increae velocity of sound for

 rise of temperature if the velocity of

sound at  is .

Watch Video Solution

1∘C

0∘C 332
m

s

https://dl.doubtnut.com/l/_V8CIVn82bmkX
https://dl.doubtnut.com/l/_cmqVpGHr5wkP


Exercise 6.2

56. If the sound level in a room is increased

from 50 dB to 60 dB, by what factor is the

pressure amplitude increased ?

Watch Video Solution

1. A person riding on a merry go round emits a

sound wave of a certain frequency Does a

https://dl.doubtnut.com/l/_HsMX8akhKtDL
https://dl.doubtnut.com/l/_wRULqlVxyqtS


person at the centre observe the Doppler

e�ect?

Watch Video Solution

2. Does the Doppler e�ect increase the

intensity of wave when its source approaches

the observer?

Watch Video Solution

https://dl.doubtnut.com/l/_wRULqlVxyqtS
https://dl.doubtnut.com/l/_Abph41P1nLBI


3. The Doppler e�ect is a wave characteristic.

Light and sound are both wave motion. Is

there any di�erence in the Doppler e�ect in

light and sound?

Watch Video Solution

4. Is there a Doppler e�ect in the case of

sound when the observer or the source moves

at right angles to the line joining them? How

then can we determine the Doppler e�ect

https://dl.doubtnut.com/l/_p8j2RM3C03nW
https://dl.doubtnut.com/l/_TwBNjSH0gkOy


when the motion has a component at right

angles to this line?

Watch Video Solution

5. A source moves away from an obeserver

with a certain speed, and the ratio of actual to

the apparent frequency as heard by the

observer in . If the two approach each other

with the same speed, then �nd the ratio.

Watch Video Solution

η

https://dl.doubtnut.com/l/_TwBNjSH0gkOy
https://dl.doubtnut.com/l/_7O3YNPA2JeIw
https://dl.doubtnut.com/l/_Y9QMzRdtU0qY


6. An engine blowing a whistle of frequency

133 Hz moves with a velocity of  towards

a hill from which an echo is heard. Calculate

the frequency of the echo heard by the driver.

(velocity of sound in air in .)

Watch Video Solution

60
m

s

340
m

s

7. A source emits sound waves of frequency

. The source moves to the right with a

speed of  relative to ground. On the

right a re�ecting surface moves towards left

1000HZ

32m/s

https://dl.doubtnut.com/l/_Y9QMzRdtU0qY
https://dl.doubtnut.com/l/_mk54bjgWifma


with a speed of  relative to the ground.

The speed of sound in air is . Find  

(a) the wavelength of sound in aheed of the

source, 

(b) the number of waves arriving per second

which meets the re�ecting surface, 

(c ) the speed of re�ected waves and 

(d) the wavelength of re�ected waves.

Watch Video Solution

64m/s

332m/s

https://dl.doubtnut.com/l/_mk54bjgWifma


8. A stationary source emits sound of

frequency 

. If a wind blows at the speed of

0.1c deduce (i) the percentage change in the

wavelength and (ii) the change in the

frequency for a stationary observer on the

wind side of the source. What happens when

there is no wind, but the observer moves at

speed 0.1c towards the source?

Watch Video Solution

υ = 1200Hz

https://dl.doubtnut.com/l/_k1WwxIuwDMvP
https://dl.doubtnut.com/l/_V4jUkWpvYNjZ


9. A stationary observer receives sonic

oscillations from two tuning forks one of

which approaches and the other recedes with

the same velocity. As this takes place, the

observer hears the beats of frequency

. Find the velocity of each tuning

fork if their oscillation frequency is

 and the velocity of sound in air is

.

Watch Video Solution

f = 2.0HZ

fo = 680HZ

υ = 340m/s

https://dl.doubtnut.com/l/_V4jUkWpvYNjZ


10. A stationary source sends forth

monochromatic sound. A wall approaches it

with velocity 33 cm/s. The propagation velocity

of sound in the medium is . How

much, in per cent , does the wavelength of

sound change on re�ection from the wall?

Watch Video Solution

c = 330
m

s

11. A source of sound with frequency 1000 Hz

moves at right angles to a wall with a velocity

https://dl.doubtnut.com/l/_1YBYeRH29JCB
https://dl.doubtnut.com/l/_I6wVSp9ckHlM


. Two stationary receivers  and 

 are located on a straight line coinciding

with the path of the source in the following

succession: . Which

receiver registers beating and what is the beat

frequency? The velocity of sound is 

.

Watch Video Solution

u = 17
cm

s
R1

R2

R1 → sourceR2wall

c = 340
m

s

12. A whitle of frequency 540 Hz rotates in a

horizontal circle of radius 2 m at an angular

https://dl.doubtnut.com/l/_I6wVSp9ckHlM
https://dl.doubtnut.com/l/_spotiUwxEdHd


speed of . What is the lowest and the

highest frequency heard by a listener a long

distance away at rest with respect to the

centre of the circle? (Velocity of sound in air is

.)

Watch Video Solution

15
rad

s

c = 330
m

s

13. A bat �ies perpendicularly towards a wall

with a speed of 6 m/s, emitting sound of

frequency 450 kHz. What is the frequency of

https://dl.doubtnut.com/l/_spotiUwxEdHd
https://dl.doubtnut.com/l/_pSK5lGyjktJQ


the wave re�ected from the wall that it will

hear? Given ?

Watch Video Solution

c = 340m/s

14. The ratio of the apparent frequencies of a

car when approaching and receding a

stationary observer is 11:9 What is the speed

of the car, if the velocity of sound in air is 330

m/s?

Watch Video Solution

https://dl.doubtnut.com/l/_pSK5lGyjktJQ
https://dl.doubtnut.com/l/_g04qYxb1dBqc
https://dl.doubtnut.com/l/_SIsprnUQOEgj


15. A whistle emitting a sound of frequency

 is tied to a string of  length and

roated with an angular velocity of  in

the horizontal plane. Calculate the range of

frequencies heard by an observer stationed at

a larger distance from the whistle .(Speed of

sound =  .

Watch Video Solution

440Hz 1.5m

20rad/s

330m/s)

16. A siren emitting a sound of frequency 2000

Hz moves away from you towards a cli� at a

https://dl.doubtnut.com/l/_SIsprnUQOEgj
https://dl.doubtnut.com/l/_Rq8sMGiUy6OJ


speed of 8 m/s. 

(a) What is the frequency of the sound you

hear coming directly from the siren. 

(b) What is the frequency of sound you hear

re�ected o� the cli�. Speed of sound in air is

.

Watch Video Solution

330
m

s

17. A railroad train is travelling at 30 m/s in

still air. The frequency of the note emitted by

locomotive whitle is 500 Hz. What is the

https://dl.doubtnut.com/l/_Rq8sMGiUy6OJ
https://dl.doubtnut.com/l/_pxOVOtZcH2W0


frequency of the sound waves heard by a

stationary listener (a) in front of the train and

(b) behind the train? (speed of sound is

345m/s.)

Watch Video Solution

18. Two tuning forks A and B having a

frequency of 500 Hz each are placed with B to

the right of A. An observer in between the

forks in moving towards B with a speed of 25

m/s. The speed of sound is 345 m/s and the

https://dl.doubtnut.com/l/_pxOVOtZcH2W0
https://dl.doubtnut.com/l/_reIJO9ds2iA8


wind speed is 5 m/s from A to B. Calculate the

di�erence in the two frequencies heard by

observer.

Watch Video Solution

19. A person riding on a merry go round emits

a sound wave of a certain frequency Does a

person at the centre observe the Doppler

e�ect?

Watch Video Solution

https://dl.doubtnut.com/l/_reIJO9ds2iA8
https://dl.doubtnut.com/l/_xgGnKlufAbWB
https://dl.doubtnut.com/l/_fimlpnVFlzQZ


20. Does the Doppler e�ect increase the

intensity of wave when its source approaches

the observer?

Watch Video Solution

21. The Doppler e�ect is a wave characteristic.

Light and sound are both wave motion. Is

there any di�erence in the Doppler e�ect in

light and sound?

Watch Video Solution

https://dl.doubtnut.com/l/_fimlpnVFlzQZ
https://dl.doubtnut.com/l/_H2r6XVTHgjLO


22. Is there a Doppler e�ect in the case of

sound when the observer or the source moves

at right angles to the line joining them? How

then can we determine the Doppler e�ect

when the motion has a component at right

angles to this line?

Watch Video Solution

23. A source moves away from an obeserver

with a certain speed, and the ratio of actual to

https://dl.doubtnut.com/l/_Mk2gEplVrT7B
https://dl.doubtnut.com/l/_iSWCY5dYrvPL


the apparent frequency as heard by the

observer in . If the two approach each other

with the same speed, then �nd the ratio.

Watch Video Solution

η

24. An engine blowing a whistle of frequency

133 Hz moves with a velocity of  towards

a hiss from which an echo is heard. Calculate

the frequency of the echo heard by the driver.

(velocity of sound in air in .)

Watch Video Solution

60
m

s

340
m

s

https://dl.doubtnut.com/l/_iSWCY5dYrvPL
https://dl.doubtnut.com/l/_kRlfx5iRzjys


25. A source emits sound waves of frequency

. The source moves to the right with a

speed of  relative to ground. On the

right a re�ecting surface moves towards left

with a speed of  relative to the ground.

The speed of sound in air is . Find  

(a) the wavelength of sound in aheed of the

source, 

(b) the number of waves arriving per second

which meets the re�ecting surface, 

1000HZ

32m/s

64m/s

332m/s

https://dl.doubtnut.com/l/_kRlfx5iRzjys
https://dl.doubtnut.com/l/_edcim9yGajQb


(c ) the speed of re�ected waves and 

(d) the wavelength of re�ected waves.

Watch Video Solution

26. A stationary source emits sound of

frequency 

. If a wind blows at the speed of

0.1c deduce (i) the percentage change in the

wavelength and (ii) the change in the

frequency for a stationary observer on the

wind side of the source. What happens when

υ = 1200Hz

https://dl.doubtnut.com/l/_edcim9yGajQb
https://dl.doubtnut.com/l/_PU8wHdCKcEwl


there is no wind, but the observer moves at

speed 0.1c towards the source?

Watch Video Solution

27. A stationary observer receives sound waves

from two tuning forks, one of which

approaches and the other recedes with the

same velocity. As this takes place, the observer

hears beats of frequency . Find the

velocity of each tuning fork if their oscillation

υ = 2Hz

https://dl.doubtnut.com/l/_PU8wHdCKcEwl
https://dl.doubtnut.com/l/_I76H3Ftbr6jO


frequency is  and the velocity of

sound in air is .

Watch Video Solution

υ0 = 680Hz

υs = 340
m

s

28. A stationary source sends forth

monochromatic sound. A wall approaches it

with velocity 33 cm/s. The propagation velocity

of sound in the medium is . How

much, in per cent , does the wavelength of

sound change on re�ection from the wall?

Watch Video Solution

c = 330
m

s

https://dl.doubtnut.com/l/_I76H3Ftbr6jO
https://dl.doubtnut.com/l/_Kz3pb2cm1Njb


29. A source of sonic oscillations with

frequency  moves at right angles

to the wall with a velocity . Two

stationary receivers  and  are located on

a straight line, coinciding with the trajectory

of the source , in the following succession :

 source  wall. Which receiver

registers the beatings and what is the beat

frequency ? The velocity of sound is equal to

.

Watch Video Solution

v0 = 100Hz

u = 0.17m/s

R1 R2

R1 − −R2 −

υ = 340m/s

https://dl.doubtnut.com/l/_Kz3pb2cm1Njb
https://dl.doubtnut.com/l/_FCjQDllkx9eH


30. A whistle of frequency 540 Hz rotates in a

horizontal circle of radius 2 m at an angular

speed of . What is the lowest and the

highest frequency heard by a listener a long

distance away at rest with respect to the

centre of the circle? (Velocity of sound in air is

.)

Watch Video Solution

15
rad

s

c = 330
m

s

https://dl.doubtnut.com/l/_FCjQDllkx9eH
https://dl.doubtnut.com/l/_PQafsemsngWn


31. A bat �ies perpendicularly towards a wall

with a speed of 6 m/s, emitting sound of

frequency 450 kHz. What is the frequency of

the wave re�ected from the wall that it will

hear? Given ?

Watch Video Solution

c = 340
m

s

32. The ratio of the apparent frequencies of a

car when approaching and receding a

stationary observer is 11:9 What is the speed

https://dl.doubtnut.com/l/_S0YbD2lqGtBr
https://dl.doubtnut.com/l/_pWSrMYWPBa2f


of the car, if the velocity of sound in air is 330

m/s?

Watch Video Solution

33. A whistle emitting a sound of frequency

 is tied to a string of  length and

roated with an angular velocity of  in

the horizontal plane. Calculate the range of

frequencies heard by an observer stationed at

a larger distance from the whistle .(Speed of

sound =  .

440Hz 1.5m

20rad/s

330m/s)

https://dl.doubtnut.com/l/_pWSrMYWPBa2f
https://dl.doubtnut.com/l/_AaAYhIswajTm


Watch Video Solution

34. A siren emitting a sound of frequency 2000

Hz moves away from you towards a cli� at a

speed of 8 m/s. 

(a) What is the frequency of the sound you

hear coming directly from the siren. 

(b) What is the frequency of sound you hear

re�ected o� the cli�. Speed of sound in air is

.

Watch Video Solution

330
m

s

https://dl.doubtnut.com/l/_AaAYhIswajTm
https://dl.doubtnut.com/l/_0VNPegMllvqR
https://dl.doubtnut.com/l/_mIbgNO6bsUhv


35. A railroad train is travelling at 30 m/s in

still air. The frequency of the note emitted by

locomotive whistle is 500 Hz. What is the

frequency of the sound waves heard by a

stationary listener (a) in front of the train and

(b) behind the train? (speed of sound is

345m/s.)

Watch Video Solution

36. Two tuning forks A and B having a

frequency of 500 Hz each are placed with B to

https://dl.doubtnut.com/l/_mIbgNO6bsUhv
https://dl.doubtnut.com/l/_CSlVh7aiTy7G


the right of A. An observer in between the

forks in moving towards B with a speed of 25

m/s. The speed of sound is 345 m/s and the

wind speed is 5 m/s from A to B. Calculate the

di�erence in the two frequencies heard by

observer.

Watch Video Solution

37. A person riding on a merry go round emits

a sound wave of a certain frequency Does a

https://dl.doubtnut.com/l/_CSlVh7aiTy7G
https://dl.doubtnut.com/l/_V52c0sFRhxXu


person at the centre observe the Doppler

e�ect?

Watch Video Solution

38. Does the Doppler e�ect increase the

intensity of wave when its source approaches

the observer?

Watch Video Solution

https://dl.doubtnut.com/l/_V52c0sFRhxXu
https://dl.doubtnut.com/l/_u6Fu7qxC4xVy


39. The Doppler e�ect is a wave characteristic.

Light and sound are both wave motion. Is

there any di�erence in the Doppler e�ect in

light and sound?

Watch Video Solution

40. Is there a Doppler e�ect in the case of

sound when the observer or the source moves

at right angles to the line joining them? How

then can we determine the Doppler e�ect

https://dl.doubtnut.com/l/_22qLiIyHZxWR
https://dl.doubtnut.com/l/_1L2516ok7Lqo


when the motion has a component at right

angles to this line?

Watch Video Solution

41. A source moves away from an obeserver

with a certain speed, and the ratio of actual to

the apparent frequency as heard by the

observer in . If the two approach each other

with the same speed, then �nd the ratio.

Watch Video Solution

η

https://dl.doubtnut.com/l/_1L2516ok7Lqo
https://dl.doubtnut.com/l/_VRrcoJq4NT0L
https://dl.doubtnut.com/l/_weKraVmHmlmH


42. An engine blowing a whistle of frequency

133 Hz moves with a velocity of  towards

a wall from which an echo is heard. Calculate

the frequency of the echo heard by the driver.

(velocity of sound in air in .)

Watch Video Solution

60
m

s

340
m

s

43. A source emits sound waves of frequency

. The source moves to the right with a

speed of  relative to ground. On the

right a re�ecting surface moves towards left

1000HZ

32m/s

https://dl.doubtnut.com/l/_weKraVmHmlmH
https://dl.doubtnut.com/l/_6sMDbylloVCX


with a speed of  relative to the ground.

The speed of sound in air is . Find  

(a) the wavelength of sound in aheed of the

source, 

(b) the number of waves arriving per second

which meets the re�ecting surface, 

(c ) the speed of re�ected waves and 

(d) the wavelength of re�ected waves.

Watch Video Solution

64m/s

332m/s

https://dl.doubtnut.com/l/_6sMDbylloVCX


44. A stationary source emits sound of

frequency 

. If a wind blows at the speed of

0.1c deduce (i) the percentage change in the

wavelength and (ii) the change in the

frequency for a stationary observer on the

wind side of the source. What happens when

there is no wind, but the observer moves at

speed 0.1c towards the source?

Watch Video Solution

υ = 1200Hz

https://dl.doubtnut.com/l/_QB8KUeB2Yd1J
https://dl.doubtnut.com/l/_quHGy44ISn3u


45. A stationary observer receives sonic

oscillations from two tuning forks one of

which approaches and the other recedes with

the same velocity. As this takes place, the

observer hears the beats of frequency

. Find the velocity of each tuning

fork if their oscillation frequency is

 and the velocity of sound in air is

.

Watch Video Solution

f = 2.0HZ

fo = 680HZ

υ = 340m/s

https://dl.doubtnut.com/l/_quHGy44ISn3u


46. A stationary source sends forth

monochromatic sound. A wall approaches it

with velocity 33 cm/s. The propagation velocity

of sound in the medium is . How

much, in per cent , does the wavelength of

sound change on re�ection from the wall?

Watch Video Solution

c = 330
m

s

47. A source of sonic oscillations with

frequency  moves at right anglesv0 = 100Hz

https://dl.doubtnut.com/l/_BMm50jRj4Add
https://dl.doubtnut.com/l/_nZ4R0a7LtScy


to the wall with a velocity . Two

stationary receivers  and  are located on

a straight line, coinciding with the trajectory

of the source , in the following succession :

 source  wall. Which receiver

registers the beatings and what is the beat

frequency ? The velocity of sound is equal to

.

Watch Video Solution

u = 0.17m/s

R1 R2

R1 − −R2 −

υ = 340m/s

https://dl.doubtnut.com/l/_nZ4R0a7LtScy


48. A whistle of frequency 540 Hz rotates in a

horizontal circle of radius 2 m at an angular

speed of . What is the lowest and the

highest frequency heard by a listener a long

distance away at rest with respect to the

centre of the circle? (Velocity of sound in air is

.)

Watch Video Solution

15
rad

s

c = 330
m

s

https://dl.doubtnut.com/l/_cpMrSmqs10r1


49. A bat �ies perpendicularly towards a wall

with a speed of 6 m/s, emitting sound of

frequency 450 kHz. What is the frequency of

the wave re�ected from the wall that it will

hear? Given ?

Watch Video Solution

c = 340
m

s

50. The ratio of the apparent frequencies of a

car when approaching and receding a

stationary observer is 11:9 What is the speed

https://dl.doubtnut.com/l/_xDwwbTYF9mbq
https://dl.doubtnut.com/l/_2r3OUoSFUNWb


of the car, if the velocity of sound in air is 330

m/s?

Watch Video Solution

51. A whistle emitting a sound of frequency

 is tied to a string of  length and

roated with an angular velocity of  in

the horizontal plane. Calculate the range of

frequencies heard by an observer stationed at

a larger distance from the whistle .(Speed of

sound =  .

440Hz 1.5m

20rad/s

330m/s)

https://dl.doubtnut.com/l/_2r3OUoSFUNWb
https://dl.doubtnut.com/l/_0NSLliY6Y1tj


Watch Video Solution

52. A siren emitting a sound of frequency 2000

Hz moves away from you towards a cli� at a

speed of 8 m/s. 

(a) What is the frequency of the sound you

hear coming directly from the siren. 

(b) What is the frequency of sound you hear

re�ected o� the cli�. Speed of sound in air is

.

Watch Video Solution

330
m

s

https://dl.doubtnut.com/l/_0NSLliY6Y1tj
https://dl.doubtnut.com/l/_dJZ2Svn0cStU
https://dl.doubtnut.com/l/_BNztphgfAiqi


53. A railroad train is travelling at 30 m/s in

still air. The frequency of the note emitted by

locomotive whitle is 500 Hz. What is the

frequency of the sound waves heard by a

stationary listener (a) in front of the train and

(b) behind the train? (speed of sound is

345m/s.)

Watch Video Solution

54. Two tuning forks A and B having a

frequency of 500 Hz each are placed with B to

https://dl.doubtnut.com/l/_BNztphgfAiqi
https://dl.doubtnut.com/l/_GPMZw9J8lSDh


the right of A. An observer in between the

forks in moving towards B with a speed of 25

m/s. The speed of sound is 345 m/s and the

wind speed is 5 m/s from A to B. Calculate the

di�erence in the two frequencies heard by

observer.

Watch Video Solution

55. A person riding on a merry go round emits

a sound wave of a certain frequency Does a

https://dl.doubtnut.com/l/_GPMZw9J8lSDh
https://dl.doubtnut.com/l/_dxkJjtU1VQ8C


person at the centre observe the Doppler

e�ect?

Watch Video Solution

56. Does the Doppler e�ect increase the

intensity of wave when its source approaches

the observer?

Watch Video Solution

https://dl.doubtnut.com/l/_dxkJjtU1VQ8C
https://dl.doubtnut.com/l/_PU9wfWtkRGGp


57. The Doppler e�ect is a wave characteristic.

Light and sound are both wave motion. Is

there any di�erence in the Doppler e�ect in

light and sound?

Watch Video Solution

58. Is there a Doppler e�ect in the case of

sound when the observer or the source moves

at right angles to the line joining them? How

then can we determine the Doppler e�ect

https://dl.doubtnut.com/l/_9FkfcPKDtjn8
https://dl.doubtnut.com/l/_sBpW40KnNGi3


when the motion has a component at right

angles to this line?

Watch Video Solution

59. A source moves away from an obeserver

with a certain speed, and the ratio of actual to

the apparent frequency as heard by the

observer in . If the two approach each other

with the same speed, then �nd the ratio.

Watch Video Solution

η

https://dl.doubtnut.com/l/_sBpW40KnNGi3
https://dl.doubtnut.com/l/_LZoQneZgKPDv
https://dl.doubtnut.com/l/_HrCdqcjfMrLi


60. An engine blowing a whistle of frequency

133 Hz moves with a velocity of  towards

a hiss from which an echo is heard. Calculate

the frequency of the echo heard by the driver.

(velocity of sound in air in .)

Watch Video Solution

60
m

s

340
m

s

61. A source emits sound waves of frequency

. The source moves to the right with a

speed of  relative to ground. On the

right a re�ecting surface moves towards left

1000HZ

32m/s

https://dl.doubtnut.com/l/_HrCdqcjfMrLi
https://dl.doubtnut.com/l/_CFIH2TSuWIJt


with a speed of  relative to the ground.

The speed of sound in air is . Find  

(a) the wavelength of sound in aheed of the

source, 

(b) the number of waves arriving per second

which meets the re�ecting surface, 

(c ) the speed of re�ected waves and 

(d) the wavelength of re�ected waves.

Watch Video Solution

64m/s

332m/s

https://dl.doubtnut.com/l/_CFIH2TSuWIJt


62. A stationary source emits sound of

frequency 

. If a wind blows at the speed of

0.1c deduce (i) the percentage change in the

wavelength and (ii) the change in the

frequency for a stationary observer on the

wind side of the source. What happens when

there is no wind, but the observer moves at

speed 0.1c towards the source?

Watch Video Solution

υ = 1200Hz

https://dl.doubtnut.com/l/_5ssmUBvllnu6
https://dl.doubtnut.com/l/_12CXPg0Aq3WS


63. A stationary observer receives sound waves

from tow tuning forks, one of which

approaches and the other recedes with the

same velocity. As this takes place, the observer

hears beats of frequency . Find the

velocity of each tuning fork if their oscillation

frequency is  and the velocity of

sound in air is .

Watch Video Solution

υ = 2Hz

υ0 = 680Hz

υs = 340
m

s

https://dl.doubtnut.com/l/_12CXPg0Aq3WS


64. A stationary source sends forth

monochromatic sound. A wall approaches it

with velocity 33 cm/s. The propagation velocity

of sound in the medium is . How

much, in per cent , does the wavelength of

sound change on re�ection from the wall?

Watch Video Solution

c = 330
m

s

65. A source of sound with frequency 1000 Hz

moves at right angles to a wall with a velocity

https://dl.doubtnut.com/l/_Jv73RJs8fovg
https://dl.doubtnut.com/l/_71ARGT1BOFky


. Two stationary receivers  and 

 are located on a straight line coinciding

with the path of the source in the following

succession: . Which

receiver registers beating and what is the beat

frequency? The velocity of sound is 

.

Watch Video Solution

u = 17
cm

s
R1

R2

R1 → sourceR2wall

c = 340
m

s

66. A whistle of frequency 540 Hz rotates in a

horizontal circle of radius 2 m at an angular

https://dl.doubtnut.com/l/_71ARGT1BOFky
https://dl.doubtnut.com/l/_z9n7CWFSmU2J


speed of . What is the lowest and the

highest frequency heard by a listener a long

distance away at rest with respect to the

centre of the circle? (Velocity of sound in air is

.)

Watch Video Solution

15
rad

s

c = 330
m

s

67. A bat �ies perpendicularly towards a wall

with a speed of 6 m/s, emitting sound of

frequency 450 kHz. What is the frequency of

https://dl.doubtnut.com/l/_z9n7CWFSmU2J
https://dl.doubtnut.com/l/_7ruVA9MLJUjI


the wave re�ected from the wall that it will

hear? Given ?

Watch Video Solution

c = 340
m

s

68. The ratio of the apparent frequencies of a

car when approaching and receding a

stationary observer is 11:9 What is the speed

of the car, if the velocity of sound in air is 330

m/s?

Watch Video Solution

https://dl.doubtnut.com/l/_7ruVA9MLJUjI
https://dl.doubtnut.com/l/_IRoIiiyVF9y8
https://dl.doubtnut.com/l/_xmpdkh23kdWO


69. A whistle emitting a sound of frequency

 is tied to a string of  length and

roated with an angular velocity of  in

the horizontal plane. Calculate the range of

frequencies heard by an observer stationed at

a larger distance from the whistle .(Speed of

sound =  .

Watch Video Solution

440Hz 1.5m

20rad/s

330m/s)

70. A siren emitting a sound of frequency 2000

Hz moves away from you towards a cli� at a

https://dl.doubtnut.com/l/_xmpdkh23kdWO
https://dl.doubtnut.com/l/_U06um8MO0BJ3


speed of 8 m/s. 

(a) What is the frequency of the sound you

hear coming directly from the siren. 

(b) What is the frequency of sound you hear

re�ected o� the cli�. Speed of sound in air is

.

Watch Video Solution

330
m

s

71. A railroad train is travelling at 30 m/s in

still air. The frequency of the note emitted by

locomotive whitle is 500 Hz. What is the

https://dl.doubtnut.com/l/_U06um8MO0BJ3
https://dl.doubtnut.com/l/_ZEdPhxBC3K0K


frequency of the sound waves heard by a

stationary listener (a) in front of the train and

(b) behind the train? (speed of sound is

345m/s.)

Watch Video Solution

72. Two tuning forks A and B having a

frequency of 500 Hz each are placed with B to

the right of A. An observer in between the

forks in moving towards B with a speed of 25

m/s. The speed of sound is 345 m/s and the

https://dl.doubtnut.com/l/_ZEdPhxBC3K0K
https://dl.doubtnut.com/l/_I7e661hGWvbc


Subjective

wind speed is 5 m/s from A to B. Calculate the

di�erence in the two frequencies heard by

observer.

Watch Video Solution

1. In a car race sound signals emitted by two

cars are detected by the detector on the

straight track at the end point of the race.

Frequency observer is 330 Hz and 360 Hz and

https://dl.doubtnut.com/l/_I7e661hGWvbc
https://dl.doubtnut.com/l/_LGUgVPCTl5LX


the original frequency is 300 Hz of both cars.

Race ends with the separation of 100 m

between the cars. Assume both cars move with

constant velocity and velocity of sound is

. Find the time taken by wining car.

Watch Video Solution

330
m

s

2. Airport authority has made the regulation

that maximum allowable intensity level

detected by a microphone situated at the end

of 1630 m long runway can be 100 dB. An

https://dl.doubtnut.com/l/_LGUgVPCTl5LX
https://dl.doubtnut.com/l/_f3xMmBQHUNGz


aeroplane when �ying at a height of 200 m

produces an intensity level of 100 dB on

ground. while taking o�, this aeroplane makes

an angle of  with horizontal. Find the

maximum distance this aeroplane can cover

on the runway, so that the regulation are not

violated (assume no re�ection).

Watch Video Solution

30∘

3. (a) The power of sound from the speaker of

a radio is 20 mW. By turning the knob of

https://dl.doubtnut.com/l/_f3xMmBQHUNGz
https://dl.doubtnut.com/l/_kt7UZBv6p09b


volume control the power of sound is

increased to 400 mW, What is the power

increase in dB as compared to original power?

(b) How much more intense is an 80 dB sound

than a 20 dB whisper?

Watch Video Solution

4. The sound level at a point is increased by 30

dB. What is factor is the pressure amplitude

increased?

Watch Video Solution

https://dl.doubtnut.com/l/_kt7UZBv6p09b
https://dl.doubtnut.com/l/_pAPhq67okTuM


5. What is the maximum possible sound level

in dB of sound waves in air? Given that density

of air is ,  and atmospheric

pressure .

Watch Video Solution

1.3
kg

m3
v = 332

m

s

P = 1.01 × 105 N

m2

6. A window whose area is  opens on

street where the street noise result in an

intensity level at the window of 60 dB. How

much acoustic power enters the window via

2m2

https://dl.doubtnut.com/l/_pAPhq67okTuM
https://dl.doubtnut.com/l/_j6retVB8j464
https://dl.doubtnut.com/l/_bpc7nlodZYa0


sound waves. Now if an acoustic absorber is

�tted at the window, how much energy from

street will it collect in 5 h?

Watch Video Solution

7.  Two

tuning forks A and B are vibrating at the same

frequency 256 Hz. A listener is standing

https://dl.doubtnut.com/l/_bpc7nlodZYa0
https://dl.doubtnut.com/l/_EU5Kh7j5Bh4O


midway between the forks. If both tuning forks

move to the right with a velocity of , �nd

the number of beats heard per second by the

listerner (speed of sound in air is ).

Watch Video Solution

5
m

s

330
m

s

8. A driver in a stationary car blows a horn

which produces monochromatic sound waves

of freqeuncy 1000 Hz normally towards a

re�ecting wall. The wall approaches the car

with a speed of .3.3
m

s

https://dl.doubtnut.com/l/_EU5Kh7j5Bh4O
https://dl.doubtnut.com/l/_RN9b0YLg9Jgz


Watch Video Solution

9. The speed of sound in hydrogen gas at

certain temperature is v  Find the speed of

sound in a gaseous mixture containing 2

moles of oxygen and 1 mole of hydrogen gas,

at the same temperature. Assume the gases

do no react at the ordinary temperature.

Watch Video Solution

m

s

https://dl.doubtnut.com/l/_RN9b0YLg9Jgz
https://dl.doubtnut.com/l/_mt9Z1lZar35u


10. A source of sound of frequency 256 Hz

moves rapidly towards a wall with a velocity of

 How many beats per second will be

heard if sound travels at a speed of 330 m/s?

Watch Video Solution

5ms− 1.

11. A vibrating tuning fork tied to the end of a

string 1.988 m long is whirled round a circle. If

it makes two revolutions in a second, calculate

the ratio of the frequencies of the highest and

https://dl.doubtnut.com/l/_qXw6gFF1hqWC
https://dl.doubtnut.com/l/_IK9ucuU2i0rn


the lowest notes heard by an observer

situated in the plane of the tuning fork.

Valocity of sound is 350 m/s.

Watch Video Solution

12. A source of sonic oscillations with

frequency  and a receiver are

located on the same normal to a wall. Both the

source and receiver are stationary, and the

wall recedes from the source with velocity

. Find the beat frequency

n = 1700Hz

u = 6.0
m

s

https://dl.doubtnut.com/l/_IK9ucuU2i0rn
https://dl.doubtnut.com/l/_riUYPv3tUmqf


registered by the receiver. The velocity of

sound is .

Watch Video Solution

v = 340
m

s

13. A locomotive approaching a crossing at a

speed of 80 mi/h sounds a whistle of

frequency 400 Hz when 1 mi from the crossing.

There is no wind, and the speed of sound in air

is 0.200mi/s. What frequency is heard by an

observer 0.60 mi from the crossing on the

https://dl.doubtnut.com/l/_riUYPv3tUmqf
https://dl.doubtnut.com/l/_3fgTrz0dBJSl


straight road which crosses the railroad at

right angles?

Watch Video Solution

14. A whistle of frequency 540 Hz is moving in

a circle of radius 2 ft at a constant angular

speed of 15 rad/s. What are the lowest and

highest frequencies heard by a listener

standing at rest, a long distance away from

the centre of the circle? (Velocity of sound in

air is 1100ft/s)

https://dl.doubtnut.com/l/_3fgTrz0dBJSl
https://dl.doubtnut.com/l/_H7QPHgF0DgUC


Watch Video Solution

15. In a car race sound signals emitted by two

cars are detected by the detector on the

straight track at the end point of the race.

Frequency observer is 330 Hz and 360 Hz and

the original frequency is 300 Hz of both cars.

Race ends with the separation of 100 m

between the cars. Assume both cars move with

constant velocity and velocity of sound is

. Find the time taken by wining car.

Watch Video Solution

330
m

s

https://dl.doubtnut.com/l/_H7QPHgF0DgUC
https://dl.doubtnut.com/l/_lf061NZrwvjL


16. Airport authority has made the regulation

that maximum allowable intensity level

detected by a microphone situated at the end

of 1630 m long runway can be 100 dB. An

aeroplane when �ying at a height of 200 m

produces an intensity level of 100 dB on

ground. while taking o�, this aeroplane makes

an angle of  with horizontal. Find the

maximum distance this aeroplane can cover

on the runway, so that the regulation are not

violated (assume no re�ection).

30∘

https://dl.doubtnut.com/l/_lf061NZrwvjL
https://dl.doubtnut.com/l/_pKr9rjJHFmPf


Watch Video Solution

17. (a) The power of sound from the speaker of

a radio is 20 mW. By turning the knob of

volume control the power of sound is

increased to 400 mW, What is the power

increase in dB as compared to original power?

(b) How much more intense is an 80 dB sound

than a 20 dB whisper?

Watch Video Solution

https://dl.doubtnut.com/l/_pKr9rjJHFmPf
https://dl.doubtnut.com/l/_lzKsuOd18yqT
https://dl.doubtnut.com/l/_wmytTCjMHM0d


18. The sound level at a point is increased by

30 dB. What is factor is the pressure

amplitude increased?

Watch Video Solution

19. What is the maximum possible sound level

in dB of sound waves in air? Given that density

of air is ,  and atmospheric

pressure .

Watch Video Solution

1.3
kg

m3
v = 332

m

s

P = 1.01 × 105 N

m2

https://dl.doubtnut.com/l/_wmytTCjMHM0d
https://dl.doubtnut.com/l/_mrZ4MMMzWHqX


20. A window whose area is  opens on

street where the street noise result in an

intensity level at the window of 60 dB. How

much acoustic power enters the window via

sound waves. Now if an acoustic absorber is

�tted at the window, how much energy from

street will it collect in 5 h?

Watch Video Solution

2m2

https://dl.doubtnut.com/l/_rjZeI8u7aExa


21.  Two

tuning forks A and B are vibrating at the same

frequency 256 Hz. A listener is standing

midway between the forks. If both tuning forks

move to the right with a velocity of , �nd

the number of beats heard per second by the

listerner (speed of sound in air is ).

Watch Video Solution

5
m

s

330
m

s

https://dl.doubtnut.com/l/_bh91FPqMQL46


22.  A

driver in a stationary car horns which

produces monochromatic sound waves of

frequency , normally towards a

re�ecting wall. If the wall approaches the car

will a velocity , calculate the

frequency of sound re�ected from wall and

heard by the driver. What is the percentage

n = 1000Hz

u = 3.3
m

s

https://dl.doubtnut.com/l/_i2P1PS7z5KyA


change of sound frequency of re�ection from

the wall?

Watch Video Solution

23. The speed of sound in hydrogen gas at

certain temperature is v  Find the speed of

sound in a gaseous mixture containing 2

moles of oxygen and 1 mole of hydrogen gas,

at the same temperature. Assume the gases

do no react at the ordinary temperature.

Watch Video Solution

m

s

https://dl.doubtnut.com/l/_i2P1PS7z5KyA
https://dl.doubtnut.com/l/_0oPeXSFwbYd9


24. A source of sound of frequency 256 Hz

moves rapidly towards a wall with a velocity of

 How many beats per second will be

heard if sound travels at a speed of 330 m/s?

Watch Video Solution

5ms− 1.

25. A vibrating tuning fork tied to the end of a

string 1.988 m long is whirled round a circle. If

it makes two revolutions in a second, calculate

the ratio of the frequencies of the highest and

https://dl.doubtnut.com/l/_0oPeXSFwbYd9
https://dl.doubtnut.com/l/_qHGd0LUb4m5o
https://dl.doubtnut.com/l/_z1mH3iSTduOU


the lowest notes heard by an observer

situated in the plane of the tuning fork.

Valocity of sound is 350 m/s.

Watch Video Solution

26. A source of sonic oscillations with

frequency  and a receiver are

located on the same normal to a wall. Both the

source and receiver are stationary, and the

wall recedes from the source with velocity

. Find the beat frequency

n = 1700Hz

u = 6.0
m

s

https://dl.doubtnut.com/l/_z1mH3iSTduOU
https://dl.doubtnut.com/l/_jL04ZnDUOpkh


registered by the receiver. The velocity of

sound is .

Watch Video Solution

v = 340
m

s

27. A locomotive approaching a crossing at a

speed of 80 mi/h sounds a whistle of

frequency 400 Hz when 1 mi from the crossing.

There is no wind, and the speed of sound in air

is 0.200mi/s. What frequency is heard by an

observer 0.60 mi from the crossing on the

https://dl.doubtnut.com/l/_jL04ZnDUOpkh
https://dl.doubtnut.com/l/_wKv80ae7wXP7


straight road which crosses the railroad at

right angles?

Watch Video Solution

28. A whistle of frequency 540 Hz is moving in

a circle of radius 2 ft at a constant angular

speed of 15 rad/s. What are the lowest and

highest frequencies heard by a listener

standing at rest, a long distance away from

the centre of the circle? (Velocity of sound in

air is 1100ft/s)

https://dl.doubtnut.com/l/_wKv80ae7wXP7
https://dl.doubtnut.com/l/_hzyvHV86N4qi


Watch Video Solution

29. In a car race sound signals emitted by two

cars are detected by the detector on the

straight track at the end point of the race.

Frequency observer is 330 Hz and 360 Hz and

the original frequency is 300 Hz of both cars.

Race ends with the separation of 100 m

between the cars. Assume both cars move with

constant velocity and velocity of sound is

. Find the time taken by wining car.

Watch Video Solution

330
m

s

https://dl.doubtnut.com/l/_hzyvHV86N4qi
https://dl.doubtnut.com/l/_H031dSUqfpD7


30. Airport authority has made the regulation

that maximum allowable intensity level

detected by a microphone situated at the end

of 1630 m long runway can be 100 dB. An

aeroplane when �ying at a height of 200 m

produces an intensity level of 100 dB on

ground. while taking o�, this aeroplane makes

an angle of  with horizontal. Find the

maximum distance this aeroplane can cover

on the runway, so that the regulation are not

violated (assume no re�ection).

30∘

https://dl.doubtnut.com/l/_H031dSUqfpD7
https://dl.doubtnut.com/l/_MjVxmvriEOcO


Watch Video Solution

31. (a) The power of sound from the speaker of

a radio is 20 mW. By turning the knob of

volume control the power of sound is

increased to 400 mW, What is the power

increase in dB as compared to original power?

(b) How much more intense is an 80 dB sound

than a 20 dB whisper?

Watch Video Solution

https://dl.doubtnut.com/l/_MjVxmvriEOcO
https://dl.doubtnut.com/l/_BsOjw4CdYLAq
https://dl.doubtnut.com/l/_AmPQO8mbRRzX


32. The sound level at a point is increased by

30 dB. What is factor is the pressure

amplitude increased?

Watch Video Solution

33. What is the maximum possible sound level

in dB of sound waves in air? Given that density

of air is ,  and atmospheric

pressure .

Watch Video Solution

1.3
kg

m3
v = 332

m

s

P = 1.01 × 105 N

m2

https://dl.doubtnut.com/l/_AmPQO8mbRRzX
https://dl.doubtnut.com/l/_4g3uiM3JlTaM


34. A window whose area is  opens on

street where the street noise result in an

intensity level at the window of 60 dB. How

much acoustic power enters the window via

sound waves. Now if an acoustic absorber is

�tted at the window, how much energy from

street will it collect in 5 h?

Watch Video Solution

2m2

https://dl.doubtnut.com/l/_LPotptY75oxp


35.  Two

tuning forks A and B are vibrating at the same

frequency 256 Hz. A listener is standing

midway between the forks. If both tuning forks

move to the right with a velocity of , �nd

the number of beats heard per second by the

listerner (speed of sound in air is ).

Watch Video Solution

5
m

s

330
m

s

https://dl.doubtnut.com/l/_bJLVvIjgO6tv


36.  A

driver in a stationary car horns which

produces monochromatic sound waves of

frequency , normally towards a

re�ecting wall. If the wall approaches the car

will a velocity , calculate the

frequency of sound re�ected from wall and

heard by the driver. What is the percentage

n = 1000Hz

u = 3.3
m

s

https://dl.doubtnut.com/l/_gv8nSgY6dLj0


change of sound frequency of re�ection from

the wall?

Watch Video Solution

37. The speed of sound in hydrogen gas at

certain temperature is v  Find the speed of

sound in a gaseous mixture containing 2

moles of oxygen and 1 mole of hydrogen gas,

at the same temperature. Assume the gases

do no react at the ordinary temperature.

Watch Video Solution

m

s

https://dl.doubtnut.com/l/_gv8nSgY6dLj0
https://dl.doubtnut.com/l/_QSaYXZbjojfz


38. A source of sound of frequency 256 Hz

moves rapidly towards a wall with a velocity of

 How many beats per second will be

heard if sound travels at a speed of 330 m/s?

Watch Video Solution

5ms− 1.

39. A vibrating tuning fork tied to the end of a

string 1.988 m long is whirled round a circle. If

it makes two revolutions in a second, calculate

the ratio of the frequencies of the highest and

https://dl.doubtnut.com/l/_QSaYXZbjojfz
https://dl.doubtnut.com/l/_f8clIf7Kssmv
https://dl.doubtnut.com/l/_9E7afagycevc


the lowest notes heard by an observer

situated in the plane of the tuning fork.

Valocity of sound is 350 m/s.

Watch Video Solution

40. A source of sonic oscillations with

frequency  and a receiver are

located on the same normal to a wall. Both the

source and receiver are stationary, and the

wall recedes from the source with velocity

. Find the beat frequency

n = 1700Hz

u = 6.0
m

s

https://dl.doubtnut.com/l/_9E7afagycevc
https://dl.doubtnut.com/l/_DaNre6LhVNei


registered by the receiver. The velocity of

sound is .

Watch Video Solution

v = 340
m

s

41. A locomotive approaching a crossing at a

speed of 80 mi/h sounds a whistle of

frequency 400 Hz when 1 mi from the crossing.

There is no wind, and the speed of sound in air

is 0.200mi/s. What frequency is heard by an

observer 0.60 mi from the crossing on the

https://dl.doubtnut.com/l/_DaNre6LhVNei
https://dl.doubtnut.com/l/_Jd7JRrohcOLp


straight road which crosses the railroad at

right angles?

Watch Video Solution

42. A whistle of frequency 540 Hz is moving in

a circle of radius 2 ft at a constant angular

speed of 15 rad/s. What are the lowest and

highest frequencies heard by a listener

standing at rest, a long distance away from

the centre of the circle? (Velocity of sound in

air is 1100ft/s)

https://dl.doubtnut.com/l/_Jd7JRrohcOLp
https://dl.doubtnut.com/l/_V3SjJefX4Scx


Watch Video Solution

43. In a car race sound signals emitted by two

cars are detected by the detector on the

straight track at the end point of the race.

Frequency observer is 330 Hz and 360 Hz and

the original frequency is 300 Hz of both cars.

Race ends with the separation of 100 m

between the cars. Assume both cars move with

constant velocity and velocity of sound is

. Find the time taken by wining car.

Watch Video Solution

330
m

s

https://dl.doubtnut.com/l/_V3SjJefX4Scx
https://dl.doubtnut.com/l/_bCchQFoZjz6I


44. Airport authority has made the regulation

that maximum allowable intensity level

detected by a microphone situated at the end

of 1630 m long runway can be 100 dB. An

aeroplane when �ying at a height of 200 m

produces an intensity level of 100 dB on

ground. while taking o�, this aeroplane makes

an angle of  with horizontal. Find the

maximum distance this aeroplane can cover

on the runway, so that the regulation are not

violated (assume no re�ection).

30∘

https://dl.doubtnut.com/l/_bCchQFoZjz6I
https://dl.doubtnut.com/l/_FTWJ0KU2UTDa


Watch Video Solution

45. (a) The power of sound from the speaker of

a radio is 20 mW. By turning the knob of

volume control the power of sound is

increased to 400 mW, What is the power

increase in dB as compared to original power?

(b) How much more intense is an 80 dB sound

than a 20 dB whisper?

Watch Video Solution

https://dl.doubtnut.com/l/_FTWJ0KU2UTDa
https://dl.doubtnut.com/l/_LZZchJJ5ZwQm
https://dl.doubtnut.com/l/_zyNs7ziBmuzw


46. The sound level at a point is increased by

30 dB. What is factor is the pressure

amplitude increased?

Watch Video Solution

47. What is the maximum possible sound level

in dB of sound waves in air? Given that density

of air is ,  and atmospheric

pressure .

Watch Video Solution

1.3
kg

m3
v = 332

m

s

P = 1.01 × 105 N

m2

https://dl.doubtnut.com/l/_zyNs7ziBmuzw
https://dl.doubtnut.com/l/_dnL2BIBg7U4H


48. A window whose area is  opens on

street where the street noise result in an

intensity level at the window of 60 dB. How

much acoustic power enters the window via

sound waves. Now if an acoustic absorber is

�tted at the window, how much energy from

street will it collect in 5 h?

Watch Video Solution

2m2

https://dl.doubtnut.com/l/_1lW0jR1djGB8


49.  Two

tuning forks A and B are vibrating at the same

frequency 256 Hz. A listener is standing

midway between the forks. If both tuning forks

move to the right with a velocity of , �nd

the number of beats heard per second by the

listerner (speed of sound in air is ).

Watch Video Solution

5
m

s

330
m

s

https://dl.doubtnut.com/l/_jzevhF05C48R


50.  A

driver in a stationary car horns which

produces monochromatic sound waves of

frequency , normally towards a

re�ecting wall. If the wall approaches the car

will a velocity , calculate the

frequency of sound re�ected from wall and

heard by the driver. What is the percentage

n = 1000Hz

u = 3.3
m

s

https://dl.doubtnut.com/l/_Ye9FoNgKkU7y


change of sound frequency of re�ection from

the wall?

Watch Video Solution

51. The speed of sound in hydrogen gas at

certain temperature is v  Find the speed of

sound in a gaseous mixture containing 2

moles of oxygen and 1 mole of hydrogen gas,

at the same temperature. Assume the gases

do no react at the ordinary temperature.

Watch Video Solution

m

s

https://dl.doubtnut.com/l/_Ye9FoNgKkU7y
https://dl.doubtnut.com/l/_5DZdl7jQCdpl


52. A source of sound of frequency 256 Hz

moves rapidly towards a wall with a velocity of

 How many beats per second will be

heard if sound travels at a speed of 330 m/s?

Watch Video Solution

5ms− 1.

53. A vibrating tuning fork tied to the end of a

string 1.988 m long is whirled round a circle. If

it makes two revolutions in a second, calculate

the ratio of the frequencies of the highest and

https://dl.doubtnut.com/l/_5DZdl7jQCdpl
https://dl.doubtnut.com/l/_vdwklX225dF4
https://dl.doubtnut.com/l/_BvDxl6xm5ZdJ


the lowest notes heard by an observer

situated in the plane of the tuning fork.

Valocity of sound is 350 m/s.

Watch Video Solution

54. A source of sonic oscillations with

frequency  and a receiver are

located on the same normal to a wall. Both the

source and receiver are stationary, and the

wall recedes from the source with velocity

. Find the beat frequency

n = 1700Hz

u = 6.0
m

s

https://dl.doubtnut.com/l/_BvDxl6xm5ZdJ
https://dl.doubtnut.com/l/_7klh1sepv5cH


registered by the receiver. The velocity of

sound is .

Watch Video Solution

v = 340
m

s

55. A locomotive approaching a crossing at a

speed of 80 mi/h sounds a whistle of

frequency 400 Hz when 1 mi from the crossing.

There is no wind, and the speed of sound in air

is 0.200mi/s. What frequency is heard by an

observer 0.60 mi from the crossing on the

https://dl.doubtnut.com/l/_7klh1sepv5cH
https://dl.doubtnut.com/l/_MtvikFQKJDiy


straight road which crosses the railroad at

right angles?

Watch Video Solution

56. A whistle of frequency 540 Hz is moving in

a circle of radius 2 ft at a constant angular

speed of 15 rad/s. What are the lowest and

highest frequencies heard by a listener

standing at rest, a long distance away from

the centre of the circle? (Velocity of sound in

air is 1100ft/s)

https://dl.doubtnut.com/l/_MtvikFQKJDiy
https://dl.doubtnut.com/l/_HYfzCrvmqLqB


Single Correct

Watch Video Solution

1. A man is watching two trains, one leaving

and the other coming in with equal speed of 4

m/s. If they sound their whistles, each of

frequency 240 Hz, the number of beats heard

by the man (velocity of sound in air is )

will be equal to

A. 6

320
m

s

https://dl.doubtnut.com/l/_HYfzCrvmqLqB
https://dl.doubtnut.com/l/_Q0txNDwqpDfb


B. 3

C. 0

D. 12

Answer: A

Watch Video Solution

2. The intensity of a sound wave gets reduced

by  on passing through a slab. The

reduction intensity on passage through two

such consecutive slabs

20 %

https://dl.doubtnut.com/l/_Q0txNDwqpDfb
https://dl.doubtnut.com/l/_UiEXm7l3IhSI


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

40 %

36 %

30 %

50 %

3. Two factories are sounding their sirens at

800 Hz. A man goes from one factory to the

other at a speed of 2 m/s. The velocity of

https://dl.doubtnut.com/l/_UiEXm7l3IhSI
https://dl.doubtnut.com/l/_9kQNL7wCsC97


sound is 320 m/s. The number of beats heard

by the person is 1 s will be

A. 2

B. 4

C. 8

D. 10

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_9kQNL7wCsC97


4. Two sources A and B are sounding notes of

frequency 680 Hz. A listener moves from A to B

with a constant velocity u. If the speed of

sound is 340 m/s, What must be the value of u

so that he hears 10 beats per second?

A. 

B. 

C. 

D. 

Answer: B

2.0
m

s

2.5
m

s

30
m

s

3.5
m

s

https://dl.doubtnut.com/l/_pfA9LAveS7KU


Watch Video Solution

5. A train has just completed a U-curve in a

trach which is a semi circle. The engine is at

the forward end of the semi circular part of

the trach while the last carriage is at the rear

end of the semi circular track. The driver blows

a whistle of frequency 200 Hz. Velocity of

sound is . Then the apparent frequency

as observed by a passenger in the middle of

the train, when the speed of the train is 30

m/s, is

340
m

s

https://dl.doubtnut.com/l/_pfA9LAveS7KU
https://dl.doubtnut.com/l/_DoN2dSxkoZOT


A. 219 Hz

B. 188 Hz

C. 200 Hz

D. 181 Hz

Answer: C

Watch Video Solution

6. One train is approaching an observer at rest

and another train is receding from him with

the same velocity  . Both trains blow4m/s

https://dl.doubtnut.com/l/_DoN2dSxkoZOT
https://dl.doubtnut.com/l/_QaiBMJCdpm1r


whistles of same frequency of  . The

beat frequency in  as heard by observer is

(speed of sound in air = )

A. 10

B. 6

C. 4

D. 1

Answer: B

Watch Video Solution

243HZ

HZ

320m/s

https://dl.doubtnut.com/l/_QaiBMJCdpm1r
https://dl.doubtnut.com/l/_WlTK4EEVV3BU


7. 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

A. 

B. 

C. 

v1 and v2(v1 > v2)

v1 − v2

v1 and v2 < < v

1
m

s

2
m

s

3
m

s

https://dl.doubtnut.com/l/_WlTK4EEVV3BU


D. 

Answer: B

Watch Video Solution

4
m

s

8. the frequency changes by 10 % as the

source approaches a stationary observer with

constant speed . What would be the

percentage change in frequency as the

sources reaccedes the observer with the same

vs

https://dl.doubtnut.com/l/_WlTK4EEVV3BU
https://dl.doubtnut.com/l/_Z8TSrGHfsHlR


speed ? Given , that (v= speed pf

sound in air )

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

vs < < v

14.3 %

20 %

16.7 %

10 %

https://dl.doubtnut.com/l/_Z8TSrGHfsHlR


9. speed of sound wave is v. if a re�ector moves

toward a stationary source emiting waves of

frequency with speed u, the wavelength of

re�ected wave will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f
v − u

v + u

f
v + u

v

f
v + u

v − u

f
v − u

v

https://dl.doubtnut.com/l/_ybDLK1qQFz1T


Watch Video Solution

10. An observer moves towards a stationary

source of sound with a speed th of the

speed of sound. The wavelength and

frequency of the source emited are  and f,

respectively. The apparent frequency and

wavelength recorded by the observer are,

respectively-

(a)  (b)  (c)  (d) 

A.  and 

1

5

λ

f, 1.2λ 0.8f, 0.8λ 1.2f, 1.2λ

1.2f, λ

1.2f λ

https://dl.doubtnut.com/l/_ybDLK1qQFz1T
https://dl.doubtnut.com/l/_7spwJP0zYWia


B.  and 

C.  and 

D.  and 

Answer: A

Watch Video Solution

f 1.2λ

0.8 0.8λ

1.2f 1.2λ

11. A source of sound S is moving with a

velocity of  towards a stationary

observer. The observer measures the

frequency of the source as 1000 Hz. What will

50m/s

https://dl.doubtnut.com/l/_7spwJP0zYWia
https://dl.doubtnut.com/l/_zzln8lMtx99s


be the apparent frequency of the source when

it is moving away from the observer after

crossing him? (take velocity of sound in air is

)

A. 750 Hz

B. 857 Hz

C. 1143 Hz

D. 1333 Hz

Answer: A

Watch Video Solution

350m/s

https://dl.doubtnut.com/l/_zzln8lMtx99s


12. A whistle emitting a sound of frequency

 is tied to a string of  length and

roated with an angular velocity of  in

the horizontal plane. Calculate the range of

frequencies heard by an observer stationed at

a larger distance from the whistle .(Speed of

sound =  .

A. 400.0 Hz to 484.0 Hz

B. 403.3 Hz to 480.0 Hz

C. 400.0 Hz to 480.0 Hz

440Hz 1.5m

20rad/s

330m/s)

https://dl.doubtnut.com/l/_zzln8lMtx99s
https://dl.doubtnut.com/l/_vSRtqchcc1Ur


D. 403.3 Hz to 484.0 Hz

Answer: D

Watch Video Solution

13. A band playing music at a frequency v is

moving towards a wall at a speed . A

motorist is following the band with a speed

.If v is the speed of sound, the expression

for the beat frequency heard by the motorist

is

vb

vm

https://dl.doubtnut.com/l/_vSRtqchcc1Ur
https://dl.doubtnut.com/l/_TKoxa6qFQZGI


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f
v + vm

v + vb

f
v + vm

v − vb

f
2vb(v + vm)

v2 − v2
b

f
2vm(v + vb)

v2 − v2
m

14. A man standing on a platform hears the

sound of frequency 604 Hz coming from a

frequency 550 Hz from a train whistle moving

https://dl.doubtnut.com/l/_TKoxa6qFQZGI
https://dl.doubtnut.com/l/_eCZSkuwWt5mL


towards the platform. If the velocity of sound

is 330 m/s, then what is the speed of train?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

30
m

s

35
m

s

40
m

s

45
m

s

https://dl.doubtnut.com/l/_eCZSkuwWt5mL


15. A vehicle , with a horn of frequency  is

moving with a velocity of  in a direction

prependicular to the straight line joining the

observer and the vehicle . The observer

perceives the sound to have a grequency

 . If the sound velocity in air is 

 , then

A. 

B. 

C. 

n

30m/s

(n + n1)

330m/s

n1 = 10n

n1 = − n

n1 = 0.1n

https://dl.doubtnut.com/l/_c785YO7hjMPO


D. 

Answer: D

Watch Video Solution

n1 = 0

16. An isotropic stationary source is emitting

waves of frequency n and wind is blowing due

north. An observer A is on north of the source

while observer B is on south the source. IF

both the observers are stationary, then

https://dl.doubtnut.com/l/_c785YO7hjMPO
https://dl.doubtnut.com/l/_JazLb49pGYZS


A. (a)frequency received by A is greater

than n

B. (b)frequency received by B is less than n

C. (c)freqeuency received by A equals to

that received by B

D. (d)frequencies received by A and B

cannot be calculated unless velocity of

waves in still air and velcity of wind are

known

Answer: C

https://dl.doubtnut.com/l/_JazLb49pGYZS


Watch Video Solution

17. A train is moving with a constant speed

along a cirular track. The engine of the train

emits a sound of frequency f. the frequcency

heard by the guard a rear end of the train/

A. is less than f

B. is greater than f

C. is equal to f

https://dl.doubtnut.com/l/_JazLb49pGYZS
https://dl.doubtnut.com/l/_kWbUQ85JGFKE


D. may be greater than less than or equal

to f depending on factors like speed of

train, length of train and radius of

circular track.

Answer: C

Watch Video Solution

18. An observer moves towards a stationary

source of sound with a velocity one-�fth of the

https://dl.doubtnut.com/l/_kWbUQ85JGFKE
https://dl.doubtnut.com/l/_TFzJJ9pD7HSh


velocity of sound. What is the percentage

increase in the apparent frequency?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

5 %

20 %

0 %

0.5 %

https://dl.doubtnut.com/l/_TFzJJ9pD7HSh


19. An increase in intensity level of 1 dB implies

an increase in intensity of (given anti

)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

log10 0.1 = 1.2589

1 %

3.01 %

26 %

0.1 %

https://dl.doubtnut.com/l/_kSg7v42cWDKZ


20. In expressing sound intensity we take

 as the reference level. For ordinary

conversation the intensity level is about

. Expressed in decibel, this is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

10− 12 W

m2

10− 6 W

m2

106

6

105

1010

https://dl.doubtnut.com/l/_HjKWMMNA8hXt


21. The intensity level of two sounds are 100

dB and 50 dB. What is the ratio of their

intensities?

A. 

B. 

C. 

D. 

Answer: C

101

103

105

1010

https://dl.doubtnut.com/l/_HjKWMMNA8hXt
https://dl.doubtnut.com/l/_R8ff76KpUItu


Watch Video Solution

22. An engine running at speed  sounds a

whistle of frequency 600 Hz. A passenger in a

train coming from the oppsite side at speed of

 experiences this whistle to be of

frequency f. If v is speed of sound in air and

there is no wind. F is nearest to

A. 711 Hz

B. 630 Hz

C. 580 Hz

v

10

v

15

https://dl.doubtnut.com/l/_R8ff76KpUItu
https://dl.doubtnut.com/l/_iwctx6oChqxm


D. 510 Hz

Answer: A

Watch Video Solution

23. A source of sound produces waves of

wavelength 60 cm when it is stationary if the

speed of sound in air is  and source

moves with speed , the wavelength of

sound in the forward direction will be nearest

to

320
m

s

20
m

s

https://dl.doubtnut.com/l/_iwctx6oChqxm
https://dl.doubtnut.com/l/_gRHvLiCY5W0z


A. 56 cm

B. 60 cm

C. 64 cm

D. 68 cm

Answer: A

Watch Video Solution

24. The apparent frequency of the whistle of

an engine changes in the ratio 6:5 as the

engine passes a stationary observer. If the

https://dl.doubtnut.com/l/_gRHvLiCY5W0z
https://dl.doubtnut.com/l/_bHXdnrRn16a9


velocity of sound is , then the velocity

of the engine is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

330
m

s

3
m

s

30
m

s

0.33
m

s

660
m

s

https://dl.doubtnut.com/l/_bHXdnrRn16a9


25.   

A source of sound S is travelling at 

along a road, towards a point A. When the

source is 3 m away from A, a person standint

at a point O on a road perpendicular to AS

100

3

m

s

https://dl.doubtnut.com/l/_dGdPPRdQ4tKp


hears a sound of requency . The distance of

O from A at that time is 4 m. If the original

frequency is 640 Hz, then the value of  is

(velocity of sound is )

A. 620 Hz

B. 680 Hz

C. 720 Hz

D. 840 Hz

Answer: B

Watch Video Solution

v'

v'

340
m

s

https://dl.doubtnut.com/l/_dGdPPRdQ4tKp


26. A source of sound is travelling with a

velocity of  towards a stationary

observer. If actual frequency of source is 1000

Hz and the wind is blowing with velocity 

in a direction at  with the direction of

motion of source, then the apparent

frequency heard by observer is (speed of

sound is )

A. 1011 Hz

B. 1000 Hz

30
m

s

20
m

s

60∘C

340
m

s

https://dl.doubtnut.com/l/_dGdPPRdQ4tKp
https://dl.doubtnut.com/l/_QThR35EiQCjW


C. 1094 Hz

D. 1086 Hz

Answer: C

Watch Video Solution

27. A source of sound emits 200  power

which is uniformly distributed over a sphere of

radius 10 m. What is the loudness of sound on

the surface of the sphere?

πW

https://dl.doubtnut.com/l/_QThR35EiQCjW
https://dl.doubtnut.com/l/_T5rlWP81ev5I


A. 70 dB

B. 107 dB

C. 80 dB

D. 117 dB

Answer: D

Watch Video Solution

28. Two cars are moving on two perpendicular

roads towards a crossing with uniform speeds

of  and . If second car blows born72
km

h
36

km

h

https://dl.doubtnut.com/l/_T5rlWP81ev5I
https://dl.doubtnut.com/l/_6kcX2I3nmbVF


of frequency 280 Hz, then the frequency of

horn heard by the driver of �rst car when the

line joining the cars makes angle of  with

the roads, will be (velocity of sound is )

A. (a)321 Hz

B. (b)298 Hz

C. (c)289 Hz

D. (d)280 Hz

Answer: B

Watch Video Solution

45∘C

330
m

s

https://dl.doubtnut.com/l/_6kcX2I3nmbVF


29.   

A tuning fork of frequency 380 Hz is moving

towards a wall with a velocity of  Then the

number of beats heard by a stationary listener

between direct and re�ected sound will be

(velocity of sound in air is )

A. 0

4
m

s

340
m

s

https://dl.doubtnut.com/l/_6kcX2I3nmbVF
https://dl.doubtnut.com/l/_JycBlP02tIxM


B. 5

C. 7

D. 10

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_JycBlP02tIxM


30.   

A sound wave of frequency n travels

horizontally to the right with speed with

speed c. It is re�ected from a broad wall

moving to the left with speed v. The number of

beats heard by a stationary observer to the

left of the wall is

A. zero

https://dl.doubtnut.com/l/_L2hvxbXcZm6E


B. 

C. 

D. 

Answer: D

Watch Video Solution

n(c + v)

c − v

nv

c − v

2nv

c − v

31. A boy is walking away from a well at a

speed of  in a direction at right angles

to the wall. As he walks, he below a whistle

steadily. An observer towards whom the boy is

1.0m/s

https://dl.doubtnut.com/l/_L2hvxbXcZm6E
https://dl.doubtnut.com/l/_BA1iSzZeiCBD


walking hears  beats per second. If the

speed of sound is  , what is the

frequency of the whistle?

A. 480 Hz

B. 680 Hz

C. 840 Hz

D. 1000 Hz

Answer: B

Watch Video Solution

4.0

340m/s

https://dl.doubtnut.com/l/_BA1iSzZeiCBD
https://dl.doubtnut.com/l/_C1lM0J1uHnR3


32. 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.

A. 

B. 

C. 

vf 2

2vf − a

2vf 2

2vf + a

2vf 2

3vf − a

https://dl.doubtnut.com/l/_C1lM0J1uHnR3


D. 

Answer: D

Watch Video Solution

2vf 2

2vf − a

33. Due to a point isotropic sonic source,

loudness at a point is  If density of

air is  and velocity of sound in

air is , the pressure oscillation

amplitude at the point of observation is

]

L = 60dB

ρ = ( )
15

11

kg

m3

v = 33
m

s

[I0 = 10− 12 W

m2

https://dl.doubtnut.com/l/_C1lM0J1uHnR3
https://dl.doubtnut.com/l/_5Dy0KsnKojri


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0.3
N

m2

0.03
N

m2

3 × 10− 3 N

m2

3 × 10− 4 N

m2

34. The frequency of a car horm is 400 Hz. If

the horn is honked as the car moves with a

speed  through still air towards auS = 34
m

s

https://dl.doubtnut.com/l/_5Dy0KsnKojri
https://dl.doubtnut.com/l/_lARMywPEeG2e


stationary receiver, the wavelength of the

sound passing the receiver is [velocity of

sound is ]

A. 0.765 m

B. 0.850 m

C. 0.935 m

D. 0.425 m

Answer: A

Watch Video Solution

340
m

s

https://dl.doubtnut.com/l/_lARMywPEeG2e
https://dl.doubtnut.com/l/_TWqOKAhAk0VW


35. Spherical sound waves are emitted

uniformly in all direction from a point source.

The variation in sound level SL. As a function

of distance r from the source can be written as

where a and b are positive constants.

A. 

B. 

C. 

D. 

Answer: C

SL = − blog ra

SL = a − b(log r)2

SL = a − b log r

SL =
a − b

r2

https://dl.doubtnut.com/l/_TWqOKAhAk0VW


Watch Video Solution

36. When a person wears a hearing aid, the

sound intensity level increases by 30 dB. The

sound intensity increases by

A. 

B. 

C. 

D. 

Answer: B

e2

103

30

102

https://dl.doubtnut.com/l/_TWqOKAhAk0VW
https://dl.doubtnut.com/l/_L7eW3po3cyF8


Watch Video Solution

37. A motorcycle starts from rest and

accelerates along a straight line at . The

speed of sound is . A siren at the

starting point remains stationary. When the

driver hears the frequency of the siren at

 of when motorcycle is stationary, the

distance travelled by the motorcyclist is

A. `123.75 m

B. 247.5 m

2.2
m

s2

330
m

s

90 %

https://dl.doubtnut.com/l/_L7eW3po3cyF8
https://dl.doubtnut.com/l/_ugqgVLUrXLPJ


C. 495 m

D. 990 m

Answer: B

Watch Video Solution

38. The di�erence in the speeds of sound in air

at , 60 cm pressure of mercury and

, 75 cm pressure of mercury is (velocity

of sound in air at  is )

−5∘C

30∘C

0∘C 332
m

s

https://dl.doubtnut.com/l/_ugqgVLUrXLPJ
https://dl.doubtnut.com/l/_r9rVXCEp4wIY


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

15.25
m

s

21.35
m

s

18.3
m

s

3.05
m

s

https://dl.doubtnut.com/l/_r9rVXCEp4wIY


39.   

A train is moving in an elliptical orbit in

anticlockwise sense with a speed of .

Guard is also moving in the given direction

with same speed as that of train. The ratio of

the length of major and minor axes is .

Driver blows a whistle of 1900 Hz at P, which is

received by guard at S. The frequency received

by guard is (velocity of sound )

110
m

s

4

3

v = 330
m

s

https://dl.doubtnut.com/l/_GX2WunC9dz7V


A. 1900 Hz

B. 1800 Hz

C. 2000 Hz

D. 1500 Hz

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_GX2WunC9dz7V


40.   

A stationary observer receives a sound from a

sound of freqeuency  moving with a

constant velocity  The apparent

frequency varies with time as shown in �gure.

Velocity of sound . Then which of

the following is incorrect?

v0

vS = 30
m

s

v = 300
m

s

https://dl.doubtnut.com/l/_bBBCOA2XuvUz


A. The minimum value of apparent

frequency is 889 Hz

B. The natural frequency of souce is 1000

Hz

C. The frequency time curve corresponds to

a source moving at an angle to the

stationary observer.

D. The maximum value of apparent

frequency is 1111 Hz

Answer: A

https://dl.doubtnut.com/l/_bBBCOA2XuvUz


Watch Video Solution

41. The sound from a very high burst of

�reworks takes 5 s to arrive at the observer.

The burst occurs 1662 m above the observer

and travels vertically through two strati�er

layers of air, the top one of thickness  at 

 and the bottom one of thickness  at 

. Then (assume velocity of sound at 

is )

A. 

d1

0∘C d2

20∘C 0∘C

330
m

s

d1 = 342m

https://dl.doubtnut.com/l/_bBBCOA2XuvUz
https://dl.doubtnut.com/l/_YwkQmCIIOo36


B. 

C. 

D. 

Answer: A

Watch Video Solution

d2 = 1320m

d1 = 1485m

d2 = 342m

42. A car emitting sound of frequency 500 Hz

speeds towards a �xed wall at . An

observer in the car hears both the source

frequency as well as the frequency of sound

4
m

s

https://dl.doubtnut.com/l/_YwkQmCIIOo36
https://dl.doubtnut.com/l/_NtQ2SWGzAI4N


re�ected from the wall. If he hears 10 beats per

second between the two sounds, the velocity

of sound in air will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

330
m

s

387
m

s

404
m

s

340
m

s

https://dl.doubtnut.com/l/_NtQ2SWGzAI4N
https://dl.doubtnut.com/l/_ZYT670LdYGcL


43.   

In the �gure shown, a source of sound of

frequency 510 Hz moves with constant velocity

 in the direction shown. The wind is

blowing at a constant velocity 

towards an observer who is at rest at point B.

corresponding to the sound emitted by the

source at initial position A, the frequency

vS = 20
m

s

vW = 20
m

s

https://dl.doubtnut.com/l/_ZYT670LdYGcL


detected by the observer is equal to (speed of

sound relative to air is )

A. 510 Hz

B. 500 Hz

C. 525 Hz

D. 550 Hz

Answer: C

Watch Video Solution

330
m

s

https://dl.doubtnut.com/l/_ZYT670LdYGcL


44.   

A wall is moving with velocity u and a source

of sound moves with velocity  in the same

direction as shown in the �gure. Assuming

that the sound travels with velocity , the

ratio of incident sound wavelength on the wall

to the re�ected sound wavelength by the wall

is equal to

u

2

10u

https://dl.doubtnut.com/l/_hQG8ZOEvzBLG


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

9: 11

11: 9

4: 5

5: 4

https://dl.doubtnut.com/l/_hQG8ZOEvzBLG


45.   

For a sound wave travelling towards 

direction, sinusoidal longitudinal

displacement  at a certain time is given as a

function of  (Fig). If bulk modulus of air is

, the variation of pressure

excess will be

A. 

+x

ε

x

B = 5 × 105 N

m2

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


B. 

C. 

D. 

Answer: A

Watch Video Solution

46. If the source is moving towards right,

wavefront of sound waves get modi�es to

https://dl.doubtnut.com/l/_lVNinZrtPKKC
https://dl.doubtnut.com/l/_p8x8EGT82Pg8


A. 

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_p8x8EGT82Pg8
https://dl.doubtnut.com/l/_sGnOrXGDvOi8


47. Consider a source of sound  and an

observer . The sound source is of frequency 

. The frequency observed be  is found to

be  if  approaches  at speed  and  is

stationary,  If  approaches  at a speed 

and  is stationary and  if each of  and 

has speed  towards one another Now.

A. 

B. 

C. 

D. 

S

P

n0 P

n1 P S v S

n2 S P v

P n3 P S

v

2

f1 ≠ f2 ≠ f3

f1 < f2

f3 < f0

f1 < f3 < f2

https://dl.doubtnut.com/l/_sGnOrXGDvOi8


Answer: B

Watch Video Solution

48. When source and detector are stationary

but the wind is blowing at speed , the

apparent wavelength  on the wind side is

related to actual wavelength  by [take speed

of sound is air as v]

A. 

B. 

vW

λ'

λ

λ' = λ

λ' = λ
vW

v

https://dl.doubtnut.com/l/_sGnOrXGDvOi8
https://dl.doubtnut.com/l/_VoVpGBPIEr6g


C. 

D. 

Answer: C

Watch Video Solution

λ' = λ
vW + v

v

λ' = λ
v

v − vW

49.   

Figure. Represents the displacement  versusy

https://dl.doubtnut.com/l/_VoVpGBPIEr6g
https://dl.doubtnut.com/l/_RkT11wcRuw4d


distance  along the direction of propagation

of a longitudinal wave. The pressure is

maximum at position marked

A. P

B. Q

C. R

D. S

Answer: C

Watch Video Solution

x

https://dl.doubtnut.com/l/_RkT11wcRuw4d
https://dl.doubtnut.com/l/_6TB58XZRn4A8


50. The driver of a car approaching a vertical

wall notices that the frequency of the horn of

his car changes from 400 Hz to 450 Hz after

being re�ected from the wall. Assuming speed

of sound to be , the speed of approach

of car towards the wall is

A. 

B. 

C. 

D. 

340
m

s

10
m

s

20
m

s

30
m

s

40
m

s

https://dl.doubtnut.com/l/_6TB58XZRn4A8


Answer: C

Watch Video Solution

51. The di�erence between the apparent

frequency of a source of sound as perceived by

the observer during its approach and

recession is 2% of the natural frequency of the

source. If the velocity of sound in air is 300

m/s, the velocity of the source is

A. 1.5
m

s

https://dl.doubtnut.com/l/_6TB58XZRn4A8
https://dl.doubtnut.com/l/_YMRhrNkR64Jv


B. 

C. 

D. 

Answer: B

Watch Video Solution

3
m

s

6
m

s

12
m

s

52. The freqency of a radar is 780 M hz. The

frequency of the re�ected wave from an

aerolane is increased by 2.6 kHz. The velocity of

aeroplane is

https://dl.doubtnut.com/l/_YMRhrNkR64Jv
https://dl.doubtnut.com/l/_l27wwTjizAYY


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2
km

s

1
km

s

0.5
km

s

0.25
km

s

53. A train moves towards a stationary

observer with speed . The train sound a

whistle and its frequency registered by the

34m/s

https://dl.doubtnut.com/l/_l27wwTjizAYY
https://dl.doubtnut.com/l/_2of0Xer8HSCh


observer by the observer is . If the train's

speed is reduced to , the frequency

registered is . If the speed of sound is 

, then the ratio  is

A. 

B. 

C. 2

D. 

Answer: C

Watch Video Solution

f1

17m/s

f2

340m/s f1 /f2

18

19

1

2

19

18

https://dl.doubtnut.com/l/_2of0Xer8HSCh


54. A siren placed at a railway platfrom is

emitted sound of frequency , A

passenger sitting in retun journey in a

di�erent train  he records a frequency of

 while approaching the same siren. The

ratio of the velocity of train  to that of train

 is

A. 

B. 2

C. 

5kHZ

B

6.0kHZ

B

A

242
252

5

6

https://dl.doubtnut.com/l/_2of0Xer8HSCh
https://dl.doubtnut.com/l/_AsYfURdWklSG


D. 

Answer: D

Watch Video Solution

11

6

55. A person speaking normally produces a

sound intensity of 40dB at a distance of 1m. If

the threshold intensity for reasonable

audibility is 20dB, the maximum distance at

which a person can be heard clearly is (2x)

meter . Find the value of x.

https://dl.doubtnut.com/l/_AsYfURdWklSG
https://dl.doubtnut.com/l/_7e69cA15Lykb


A. 4 m

B. 5 m

C. 10 m

D. 20 m

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_7e69cA15Lykb


56.   

A police car moving at , chases a

motorcyclist, the police man sounds his horn

at , while both of them move towards a

stationary siren of frequency z. Calculate

the speed of the motorcycle, if it is given that

he does not observes any beat

A. 

B. 

22m/s

176Hz

165H

33
m

s

22
m

s

https://dl.doubtnut.com/l/_EmW3B8B27kua


C. 

D. zero

Answer: C

Watch Video Solution

11
m

s

57. In sport meet the timing of a 200 m

straight dash is recorded at the �nish point by

starting an accurate stop watch on hearing

the sound of starting gun �ren at the starting

https://dl.doubtnut.com/l/_EmW3B8B27kua
https://dl.doubtnut.com/l/_aC6Q7hDugQZN


poing. The time recorded will be more

accurate

A. (a)In winter

B. (b)in summer

C. (c)in all seasons

D. (d)none of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_aC6Q7hDugQZN


58. When a source moves away from a

stationary observer, the frequency is  times

the original frequency. Given: speed of sound

 . The speed of the source is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

6

7

= 330
m

s

40
m

s

55
m

s

330
m

s

165
m

s

https://dl.doubtnut.com/l/_hY6Ly2XviSIV


Watch Video Solution

59. If  be the orbital velocity of an articial

satellite orbital velocity of the same satellite

orbiting at an altitude equal to earth's radius

is

A. (a)

B. (b)

C. (c)

D. (d)

v0

√
Y

ρn

√
Y

ρ
1
2

√
Y

ρ

√
Y

ρn
3
2

https://dl.doubtnut.com/l/_hY6Ly2XviSIV
https://dl.doubtnut.com/l/_6Qe1EJ7mIHeD


Answer: B

Watch Video Solution

60. Source and observer start moving

simulatneously along x and y-axis respectively.

The speed of source is twice the speed of

observer . If the ratio of observer frequency

to the frequency of the source is , �nd the

velocity of sound.

A. (a)

V0

0.75

V0
11

√5

https://dl.doubtnut.com/l/_6Qe1EJ7mIHeD
https://dl.doubtnut.com/l/_ssMloA9ewjth


B. (b)

C. (c)

D. (d)

Answer: C

Watch Video Solution

V0
17

√5

V0
16

√5

V0
19

√5

https://dl.doubtnut.com/l/_ssMloA9ewjth


61.   

A statinary observer receives a sound of

frequency 2000 Hz. The variation of apparent

frequency and time is shown. Find the speed

of source, if velocity of sound is 

A. (a)

300
m

s

66.6
m

s

https://dl.doubtnut.com/l/_3A6SWmNFPFWS


B. (b)

C. (c)

D. (d)

Answer: B

Watch Video Solution

33.3
m

s

27.3
m

s

59.3
m

s

https://dl.doubtnut.com/l/_3A6SWmNFPFWS


62.   

A source of sound of frequency  is placed on

the ground. A detector placed at a height is

released from rest on this source. The

observed frequency  is plotted against

time  . The speed of sound in air is

. Find  ( ).

f1

f(Hz)

t(sec)

300
m

s
f1 g = 10

m

s

https://dl.doubtnut.com/l/_lbR7RrR8p3gk


A. 

B. 

C. 

D. 

Watch Video Solution

0.5 × 103Hz

2 × 103Hz

0.25 × 103Hz

0.2 × 103Hz

63. A sound wave of frequency  travels

horizontally to the right . It is te�ected from a

larger vertical plane surface moving to left

f

https://dl.doubtnut.com/l/_lbR7RrR8p3gk
https://dl.doubtnut.com/l/_LEWKq8KoquB4


with a speed . the speed of sound in medium

is  

(a) The number of waves striking the surface

per second is   

(b) The wavelength of re�ected wave is

  

(c) The frequency of the re�ected wave is

  

(d) The number of beats heard by a stationary

listener to the left of the re�ecting surface is

v

c

f(c + υ)

c

c(c − υ)

f(c + υ)

f((c + υ))

(c + υ)

υf

c − υ

https://dl.doubtnut.com/l/_LEWKq8KoquB4


A. The number of wave striking the surface

per second is 

B. The wavelength of re�ected wave is

C. The frequency of re�ected wave is

D. The number of beats heard by a

stationary listener to the left to the

re�ecting surface is 

f((c + v))

c

c(c − v)

f(c + v)

f(c + v)

c − v

vf

(c − v)

https://dl.doubtnut.com/l/_LEWKq8KoquB4


Watch Video Solution

64. A man is watching two trains, one leaving

and the other coming in with equal speed of 4

m/s. If they sound their whistles, each of

frequency 240 Hz, the number of beats heard

by the man (velocity of sound in air is )

will be equal to

A. 6

B. 3

C. 0

320
m

s

https://dl.doubtnut.com/l/_LEWKq8KoquB4
https://dl.doubtnut.com/l/_3zK3OCBWU8Mj


D. 12

Answer: A

Watch Video Solution

65. The intensity of a sound wave gets reduced

by  on passing through a slab. The

reduction intensity on passage through two

such consecutive slabs

A. 

20 %

40 %

https://dl.doubtnut.com/l/_3zK3OCBWU8Mj
https://dl.doubtnut.com/l/_nMsLhaODqcrD


B. 

C. 

D. 

Answer: B

Watch Video Solution

36 %

30 %

50 %

66. Two factories are sounding their sirens at

800 Hz. A man goes from one factory to the

other at a speed of 2 m/s. The velocity of

https://dl.doubtnut.com/l/_nMsLhaODqcrD
https://dl.doubtnut.com/l/_IqIkJWJEqTW8


sound is 320 m/s. The number of beats heard

by the person is 1 s will be

A. 2

B. 4

C. 8

D. 10

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_IqIkJWJEqTW8


67. Two sources A and B are sounding notes of

frequency 680 Hz. A listener moves from A to B

with a constant velocity u. If the speed of

sound is 340 m/s, What must be the value of u

so that he hears 10 beats per second?

A. 

B. 

C. 

D. 

Answer: B

2.0
m

s

2.5
m

s

30
m

s

3.5
m

s

https://dl.doubtnut.com/l/_U66jqDAxx02z


Watch Video Solution

68. A train has just completed a U-curve in a

trach which is a semi circle. The engine is at

the forward end of the semi circular part of

the trach while the last carriage is at the rear

end of the semi circular track. The driver blows

a whistle of frequency 200 Hz. Velocity of

sound is . Then the apparent frequency

as observed by a passenger in the middle of

the train, when the speed of the train is 30

m/s, is

340
m

s

https://dl.doubtnut.com/l/_U66jqDAxx02z
https://dl.doubtnut.com/l/_d7MzsDMcK3Hu


A. 219 Hz

B. 188 Hz

C. 200 Hz

D. 181 Hz

Answer: C

Watch Video Solution

69. One train is approaching an observer at

rest and another train is receding from him

with the same velocity  . Both trains4m/s

https://dl.doubtnut.com/l/_d7MzsDMcK3Hu
https://dl.doubtnut.com/l/_ABnpe9F3RzBm


blow whistles of same frequency of  .

The beat frequency in  as heard by

observer is (speed of sound in air = )

A. 10

B. 6

C. 4

D. 1

Answer: B

Watch Video Solution

243HZ

HZ

320m/s

https://dl.doubtnut.com/l/_ABnpe9F3RzBm
https://dl.doubtnut.com/l/_fCj5xyJDix2p


70. 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

A. 

B. 

C. 

v1 and v2(v1 > v2)

v1 − v2

v1 and v2 < < v

1
m

s

2
m

s

3
m

s

https://dl.doubtnut.com/l/_fCj5xyJDix2p


D. 

Answer: B

Watch Video Solution

4
m

s

71. the frequency changes by 10 % as the

source approaches a stationary observer with

constant speed . What would be the

percentage change in frequency as the

sources reaccedes the observer with the same

vs

https://dl.doubtnut.com/l/_fCj5xyJDix2p
https://dl.doubtnut.com/l/_4nelXWNg8vZb


speed ? Given , that (v= speed pf

sound in air )

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

vs < < v

14.3 %

20 %

16.7 %

10 %

https://dl.doubtnut.com/l/_4nelXWNg8vZb


72. speed of sound wave is v. if a re�ector

moves toward a stationary source emiting

waves of frequency with speed u, the

wavelength of re�ected wave will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f
v − u

v + u

f
v + u

v

f
v + u

v − u

f
v − u

v

https://dl.doubtnut.com/l/_yHOyz9LnCLlo


Watch Video Solution

73. An observer moves towards a stationary

source of sound with a speed th of the

speed of sound. The wavelength and

frequency of the source emitted are  and f,

respectively. The apparent frequency and

wavelength recorded by the observer are,

respectively.

A.  and 

B.  and 

( )
1

5

λ

1.2f λ

f 1.2λ

https://dl.doubtnut.com/l/_yHOyz9LnCLlo
https://dl.doubtnut.com/l/_1LqdMzZI0hJh


C.  and 

D.  and 

Answer: A

Watch Video Solution

0.8 0.8λ

1.2f 1.2λ

74. A source of sound S is moving with a

velocity of  towards a stationary

observer. The observer measures the

frequency of the source as 1000 Hz. What will

be the apparent frequency of the source as

50m/s

https://dl.doubtnut.com/l/_1LqdMzZI0hJh
https://dl.doubtnut.com/l/_2dhaiCVnOaqP


1000 Hz. What will be the apparent frequency

of the source when it is moving away from the

observer after crossing him? The velocity of

the sound in the medium is 

A. 750 Hz

B. 857 Hz

C. 1143 Hz

D. 1333 Hz

Answer: A

Watch Video Solution

350m/s

https://dl.doubtnut.com/l/_2dhaiCVnOaqP


75. A whistle emitting a sound of frequency

 is tied to a string of  length and

roated with an angular velocity of  in

the horizontal plane. Calculate the range of

frequencies heard by an observer stationed at

a larger distance from the whistle .(Speed of

sound =  .

A. 400.0 Hz to 484.0 Hz

B. 403.3 Hz to 480.0 Hz

C. 400.0 Hz to 480.0 Hz

440Hz 1.5m

20rad/s

330m/s)

https://dl.doubtnut.com/l/_2dhaiCVnOaqP
https://dl.doubtnut.com/l/_0h1BtGHvNWds


D. 403.3 Hz to 484.0 Hz

Answer: D

Watch Video Solution

76. A band playing music at a frequency v is

moving towards a wall at a speed . A

motorist is following the band with a speed

.If v is the speed of sound, the expression

for the beat frequency heard by the motorist

is

vb

vm

https://dl.doubtnut.com/l/_0h1BtGHvNWds
https://dl.doubtnut.com/l/_L01AN81xYksj


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f
v + vm

v + vb

f
v + vm

v − vb

f
2vb(v + vm)

v2 − v2
b

f
2vm(v + vb)

v2 − v2
m

77. A man standing on a platform hears the

sound of frequency 604 Hz coming from a

frequency 550 Hz from a train whistle moving

https://dl.doubtnut.com/l/_L01AN81xYksj
https://dl.doubtnut.com/l/_SiUL5LENLrAo


towards the platform. If the velocity of sound

is 330 m/s, then what is the speed of train?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

30
m

s

35
m

s

40
m

s

45
m

s

https://dl.doubtnut.com/l/_SiUL5LENLrAo


78. A vehicle , with a horn of frequency  is

moving with a velocity of  in a direction

prependicular to the straight line joining the

observer and the vehicle . The observer

perceives the sound to have a grequency

 . If the sound velocity in air is 

 , then

A. 

B. 

C. 

n

30m/s

(n + n1)

330m/s

n1 = 10n

n1 = − n

n1 = 0.1n

https://dl.doubtnut.com/l/_jUAHHc28RHvZ


D. 

Answer: D

Watch Video Solution

n1 = 0

79. An isotropic stationary source is emitting

waves of frequency n and wind is blowing due

north. An observer A is on north of the source

while observer B is on south the source. IF

both the observers are stationary, then

A. frequency received by A is greater than n

https://dl.doubtnut.com/l/_jUAHHc28RHvZ
https://dl.doubtnut.com/l/_FmdjEp65ru10


B. frequency received by B is less than n

C. freqeuency received by A equals to that

received by B

D. frequencies received by A and B cannot

be calculated unless velocity of waves in

still air and velcity of wind are known

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_FmdjEp65ru10


80. A train is moving with a constant speed

along a cirular track. The engine of the train

emits a sound of frequency f. the frequcency

heard by the guard a rear end of the train/

A. is less than f

B. is greater than f

C. is equal to f

D. may be greater than less than or equal

to f depending on factors like speed of

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


train, length of train and radius of

circular track.

Answer: C

Watch Video Solution

81. An observer moves towards a stationary

source of sound with a velocity one-�fth of the

velocity of sound. What is the percentage

increase in the apparent frequency?

https://dl.doubtnut.com/l/_FzhJiSWUtHTE
https://dl.doubtnut.com/l/_wMyiCH2vx8Mr


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

5 %

20 %

0 %

0.5 %

82. An increase in intensity level of 1 dB implies

an increase in intensity of (given anti

)log10 0.1 = 1.2589

https://dl.doubtnut.com/l/_wMyiCH2vx8Mr
https://dl.doubtnut.com/l/_jqqeZRafHoQc


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1 %

3.01 %

26 %

0.1 %

83. In expressing sound intensity we take

 as the reference level. For ordinary10− 12 W

m2

https://dl.doubtnut.com/l/_jqqeZRafHoQc
https://dl.doubtnut.com/l/_6wSzquhmy6wq


conversation the intensity level is about

. Expressed in decibel, this is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

10− 6 W

m2

106

6

105

1010

https://dl.doubtnut.com/l/_6wSzquhmy6wq


84. The intensity level of two sounds are 100

dB and 50 dB. What is the ratio of their

intensities?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

101

103

105

1010

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


85. An engine running at speed  sounds a

whistle of frequency 600 Hz. A passenger in a

train coming from the oppsite side at speed of

 experiences this whistle to be of

frequency f. If v is speed of sound in air and

there is no wind. F is nearest to

A. 711 Hz

B. 630 Hz

C. 580 Hz

D. 510 Hz

v

10

v

15

https://dl.doubtnut.com/l/_4fqKEfieg893


Answer: A

Watch Video Solution

86. A source of sound produces waves of

wavelength 60 cm when it is stationary if the

speed of sound in air is  and source

moves with speed , the wavelength of

sound in the forward direction will be nearest

to

A. 56 cm

320
m

s

20
m

s

https://dl.doubtnut.com/l/_4fqKEfieg893
https://dl.doubtnut.com/l/_6tVwZSZQvIbu


B. 60 cm

C. 64 cm

D. 68 cm

Answer: A

Watch Video Solution

87. The apparent frequency of the whistle of

an engine changes in the ratio 6:5 as the

engine passes a stationary observer. If the

https://dl.doubtnut.com/l/_6tVwZSZQvIbu
https://dl.doubtnut.com/l/_XiFRqUiiBXcI


velocity of sound is , then the velocity

of the engine is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

330
m

s

3
m

s

30
m

s

0.33
m

s

660
m

s

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


88.   

A source of sound S is travelling at 

along a road, towards a point A. When the

source is 3 m away from A, a person standint

at a point O on a road perpendicular to AS

100

3

m

s

https://dl.doubtnut.com/l/_LbJ4ByJqdeFO


hears a sound of requency . The distance of

O from A at that time is 4 m. If the original

frequency is 640 Hz, then the value of  is

(velocity of sound is )

A. 620 Hz

B. 680 Hz

C. 720 Hz

D. 840 Hz

Answer: B

Watch Video Solution

v'

v'

340
m

s

https://dl.doubtnut.com/l/_LbJ4ByJqdeFO


89. A source of sound is travelling with a

velocity of  towards a stationary

observer. If actual frequency of source is 1000

Hz and the wind is blowing with velocity 

in a direction at  with the direction of

motion of source, then the apparent

frequency heard by observer is (speed of

sound is )

A. 1011 Hz

B. 1000 Hz

30
m

s

20
m

s

60∘C

340
m

s

https://dl.doubtnut.com/l/_LbJ4ByJqdeFO
https://dl.doubtnut.com/l/_fklvJ3h8s8aW


C. 1094 Hz

D. 1086 Hz

Answer: C

Watch Video Solution

90. A source of sound emits 200  power

which is uniformly distributed over a sphere of

radius 10 m. What is the loudness of sound on

the surface of the sphere?

πW

https://dl.doubtnut.com/l/_fklvJ3h8s8aW
https://dl.doubtnut.com/l/_1DvYzuXYQouj


A. 70 dB

B. 107 dB

C. 80 dB

D. 117 dB

Answer: D

Watch Video Solution

91. Two cars are moving on two perpendicular

roads towards a crossing with uniform speeds

of  and . If second car blows horn72
km

h
36

km

h

https://dl.doubtnut.com/l/_1DvYzuXYQouj
https://dl.doubtnut.com/l/_1PDDMhKESalp


of frequency 280 Hz, then the frequency of

horn heard by the driver of �rst car when the

line joining the cars makes angle of  with

the roads, will be (velocity of sound is )

A. 321 Hz

B. 298 Hz

C. 289 Hz

D. 280 Hz

Answer: B

Watch Video Solution

45∘C

330
m

s

https://dl.doubtnut.com/l/_1PDDMhKESalp


92.   

A tuning fork of frequency 380 Hz is moving

towards a wall with a velocity of  Then the

number of beats heard by a stationary listener

between direct and re�ected sound will be

(velocity of sound in air is )

A. 0

4
m

s

340
m

s

https://dl.doubtnut.com/l/_1PDDMhKESalp
https://dl.doubtnut.com/l/_UQhjes4lo5jK


B. 5

C. 7

D. 10

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_UQhjes4lo5jK


93.   

A sound wave of frequency n travels

horizontally to the right with speed with

speed c. It is re�ected from a broad wall

moving to the left with speed v. The number of

beats heard by a stationary observer to the

left of the wall is

A. zero

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


B. 

C. 

D. 

Answer: D

Watch Video Solution

n(c + v)

c − v

nv

c − v

2nv

c − v

94. A boy is walking away from a well at a

speed of  in a direction at right angles

to the wall. As he walks, he below a whistle

steadily. An observer towards whom the boy is

1.0m/s

https://dl.doubtnut.com/l/_nIruAHznMJcb
https://dl.doubtnut.com/l/_5OBLzNkKZN1L


walking hears  beats per second. If the

speed of sound is  , what is the

frequency of the whistle?

A. 480 Hz

B. 680 Hz

C. 840 Hz

D. 1000 Hz

Answer: B

Watch Video Solution

4.0

340m/s

https://dl.doubtnut.com/l/_5OBLzNkKZN1L
https://dl.doubtnut.com/l/_4MzZadAr41vf


95. 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.

A. 

B. 

C. 

vf 2

2vf − a

2vf 2

2vf + a

2vf 2

3vf − a

https://dl.doubtnut.com/l/_4MzZadAr41vf


D. 

Answer: D

Watch Video Solution

2vf 2

2vf − a

96. Due to a point isotropic sonic source,

loudness at a point is  If density of

air is  and velocity of sound in

air is , the pressure oscillation

amplitude at the point of observation is

]

L = 60dB

ρ = ( )
15

11

kg

m3

v = 33
m

s

[I0 = 10− 12 W

m2

https://dl.doubtnut.com/l/_4MzZadAr41vf
https://dl.doubtnut.com/l/_kAyihdE9Wkmi


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0.3
N

m2

0.03
N

m2

3 × 10− 3 N

m2

3 × 10− 4 N

m2

97. The frequency of a car horm is 400 Hz. If

the horn is honked as the car moves with a

speed  through still air towards auS = 34
m

s

https://dl.doubtnut.com/l/_kAyihdE9Wkmi
https://dl.doubtnut.com/l/_FTyrs5bBSw0e


stationary receiver, the wavelength of the

sound passing the receiver is [velocity of

sound is ]

A. 0.765 m

B. 0.850 m

C. 0.935 m

D. 0.425 m

Answer: A

Watch Video Solution

340
m

s

https://dl.doubtnut.com/l/_FTyrs5bBSw0e
https://dl.doubtnut.com/l/_wyP8MhbGTayq


98. Spherical sound waves are emitted

uniformly in all direction from a point source.

The variation in sound level SL. As a function

of distance r from the source can be written as

where a and b are positive constants.

A. 

B. 

C. 

D. 

Answer: C

SL = − blog ra

SL = a − b(log r)2

SL = a − b log r

SL =
a − b

r2

https://dl.doubtnut.com/l/_wyP8MhbGTayq


Watch Video Solution

99. When a person wears a hearing aid, the

sound intensity level increases by 30 dB. The

sound intensity increases by

A. 

B. 

C. 

D. 

Answer: B

e2

103

30

102

https://dl.doubtnut.com/l/_wyP8MhbGTayq
https://dl.doubtnut.com/l/_Fwv17t0yK8xA


Watch Video Solution

100. A motorcycle starts from rest and

accelerates along a straight line at . The

speed of sound is . A siren at the

starting point remains stationary. When the

driver hears the frequency of the siren at

 of when motorcycle is stationary, the

distance travelled by the motorcyclist is

A. `123.75 m

B. 247.5 m

2.2
m

s2

330
m

s

90 %

https://dl.doubtnut.com/l/_Fwv17t0yK8xA
https://dl.doubtnut.com/l/_3z0jtExbA9Ga


C. 495 m

D. 990 m

Answer: B

Watch Video Solution

101. The di�erence in the speeds of sound in

air at , 60 cm pressure of mercury and

, 75 cm pressure of mercury is (velocity

of sound in air at  is )

−5∘C

30∘C

0∘C 332
m

s

https://dl.doubtnut.com/l/_3z0jtExbA9Ga
https://dl.doubtnut.com/l/_BKP4Cp6WiXz8


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

15.25
m

s

21.35
m

s

18.3
m

s

3.05
m

s

https://dl.doubtnut.com/l/_BKP4Cp6WiXz8


102.   

A train is moving in an elliptical orbit in

anticlockwise sense with a speed of .

Guard is also moving in the given direction

with same speed as that of train. The ratio of

the length of major and minor axes is .

Driver blows a whistle of 1900 Hz at P, which is

received by guard at S. The frequency received

by guard is (velocity of sound )

110
m

s

4

3

v = 330
m

s

https://dl.doubtnut.com/l/_vQm5xGNcRVPq


A. 1900 Hz

B. 1800 Hz

C. 2000 Hz

D. 1500 Hz

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_vQm5xGNcRVPq


103.   

A stationary observer receives a sound from a

sound of freqeuency  moving with a

constant velocity  The apparent

frequency varies with time as shown in �gure.

Velocity of sound . Then which of

the following is incorrect?

v0

vS = 30
m

s

v = 300
m

s

https://dl.doubtnut.com/l/_jTGF0QfnOXHq


A. The minimum value of apparent

frequency is 889 Hz

B. The natural frequency of souce is 1000

Hz

C. The frequency time curve corresponds to

a source moving at an angle to the

stationary observer.

D. The maximum value of apparent

frequency is 1111 Hz

Answer: A

https://dl.doubtnut.com/l/_jTGF0QfnOXHq


Watch Video Solution

104. The sound from a very high burst of

�reworks takes 5 s to arrive at the observer.

The burst occurs 1662 m above the observer

and travels vertically through two strati�er

layers of air, the top one of thickness  at 

 and the bottom one of thickness  at 

. Then (assume velocity of sound at 

is )

A. 

d1

0∘C d2

20∘C 0∘C

330
m

s

d1 = 342m

https://dl.doubtnut.com/l/_jTGF0QfnOXHq
https://dl.doubtnut.com/l/_ROjYlFUVs6kj


B. 

C. 

D. 

Answer: A

Watch Video Solution

d2 = 1320m

d1 = 1485m

d2 = 342m

105. A car emitting sound of frequency 500 Hz

speeds towards a �xed wall at . An

observer in the car hears both the source

frequency as well as the frequency of sound

4
m

s

https://dl.doubtnut.com/l/_ROjYlFUVs6kj
https://dl.doubtnut.com/l/_6V8B8OJcofgf


re�ected from the wall. If he hears 10 beats per

second between the two sounds, the velocity

of sound in air will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

330
m

s

387
m

s

404
m

s

340
m

s

https://dl.doubtnut.com/l/_6V8B8OJcofgf
https://dl.doubtnut.com/l/_EigOoUZLl72C


106.   

In the �gure shown, a source of sound of

frequency 510 Hz moves with constant velocity

 in the direction shown. The wind is

blowing at a constant velocity 

towards an observer who is at rest at point B.

corresponding to the sound emitted by the

source at initial position A, the frequency

vS = 20
m

s

vW = 20
m

s

https://dl.doubtnut.com/l/_EigOoUZLl72C


detected by the observer is equal to (speed of

sound relative to air is )

A. 510 Hz

B. 500 Hz

C. 525 Hz

D. 550 Hz

Answer: C

Watch Video Solution

330
m

s

https://dl.doubtnut.com/l/_EigOoUZLl72C


107.   

A wall is moving with velocity u and a source

of sound moves with velocity  in the same

direction as shown in the �gure. Assuming

that the sound travels with velocity , the

ratio of incident sound wavelength on the wall

to the re�ected sound wavelength by the wall

is equal to

u

2

10u

https://dl.doubtnut.com/l/_7UkLKYct2Osh


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

9: 11

11: 9

4: 5

5: 4

https://dl.doubtnut.com/l/_7UkLKYct2Osh


108.   

For a sound wave travelling towards 

direction, sinusoidal longitudinal

displacement  at a certain time is given as a

function of  (Fig). If bulk modulus of air is

, the variation of pressure

excess will be

A. a. 

+x

ε

x

B = 5 × 105 N

m2

https://dl.doubtnut.com/l/_POfeiuoY5yVi


B. b. 

C. c. 

D. 

Answer: A

Watch Video Solution

109. If the source is moving towards right,

wavefront of sound waves get modi�es to

https://dl.doubtnut.com/l/_POfeiuoY5yVi
https://dl.doubtnut.com/l/_hwXhN6f75TcX


A. 

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_hwXhN6f75TcX
https://dl.doubtnut.com/l/_iZdYpHSV1R7K


110. Consider a source of sound  and an

observer . The sound source is of frequency 

. The frequency observed be  is found to

be  if  approaches  at speed  and  is

stationary,  If  approaches  at a speed 

and  is stationary and  if each of  and 

has speed  towards one another Now.

A. 

B. 

C. 

D. 

S

P

n0 P

n1 P S v S

n2 S P v

P n3 P S

v

2

f1 ≠ f2 ≠ f3

f1 < f2

f3 < f0

f1 < f3 < f2

https://dl.doubtnut.com/l/_iZdYpHSV1R7K


Answer: B

Watch Video Solution

111. When source and detector are stationary

but the wind is blowing at speed , the

apparent wavelength  on the wind side is

related to actual wavelength  by [take speed

of sound is air as v]

A. 

B. 

vW

λ'

λ

λ' = λ

λ' = λ
vW

v

https://dl.doubtnut.com/l/_iZdYpHSV1R7K
https://dl.doubtnut.com/l/_EXK0TSIfPwxX


C. 

D. 

Answer: C

Watch Video Solution

λ' = λ
vW + v

v

λ' = λ
v

v − vW

112.   

Figure. Represents the displacement  versusy

https://dl.doubtnut.com/l/_EXK0TSIfPwxX
https://dl.doubtnut.com/l/_cBS8Jb4BE4xt


distance  along the direction of propagation

of a longitudinal wave. The pressure is

maximum at position marked

A. P

B. Q

C. R

D. S

Answer: C

Watch Video Solution

x

https://dl.doubtnut.com/l/_cBS8Jb4BE4xt
https://dl.doubtnut.com/l/_TvnCyFJf8iRD


113. The driver of a car approaching a vertical

wall notices that the frequency of the horn of

his car changes from 400 Hz to 450 Hz after

being re�ected from the wall. Assuming speed

of sound to be , the speed of approach

of car towards the wall is

A. 

B. 

C. 

D. 

340
m

s

10
m

s

20
m

s

30
m

s

40
m

s

https://dl.doubtnut.com/l/_TvnCyFJf8iRD


Answer: C

Watch Video Solution

114. The di�erence between the apparent

frequency of a source of sound as perceived by

the observer during its approach and

recession is 2% of the natural frequency of the

source. If the velocity of sound in air is 300

m/s, the velocity of the source is

A. 1.5
m

s

https://dl.doubtnut.com/l/_TvnCyFJf8iRD
https://dl.doubtnut.com/l/_qhE1JDyyXwRc


B. 

C. 

D. 

Answer: B

Watch Video Solution

3
m

s

6
m

s

12
m

s

115. The frequency of a radar is 780 MHz. After

getting re�ected from an approaching

aeroplane, the apparent frequency is more

https://dl.doubtnut.com/l/_qhE1JDyyXwRc
https://dl.doubtnut.com/l/_GHQsECO95Nyy


than the actual frequency by 2.6 kHz. The

aeroplane has a speed of

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2
km

s

1
km

s

0.5
km

s

0.25
km

s

https://dl.doubtnut.com/l/_GHQsECO95Nyy


116. A train moves towards a stationary

observer with speed . The train sound a

whistle and its frequency registered by the

observer by the observer is . If the train's

speed is reduced to , the frequency

registered is . If the speed of sound is 

, then the ratio  is

A. 

B. 

C. 2

34m/s

f1

17m/s

f2

340m/s f1 /f2

18

19

1

2

https://dl.doubtnut.com/l/_bouQOVq0ZyuU


D. 

Answer: C

Watch Video Solution

19

18

117. A siren placed at a railway platfrom is

emitted sound of frequency , A

passenger sitting in retun journey in a

di�erent train  he records a frequency of

 while approaching the same siren. The

5kHZ

B

6.0kHZ

https://dl.doubtnut.com/l/_bouQOVq0ZyuU
https://dl.doubtnut.com/l/_KyHrDFn5R5Jm


ratio of the velocity of train  to that of train

 is

A. 

B. 2

C. 

D. 

Answer: D

Watch Video Solution

B

A

242
252

5

6

11

6

https://dl.doubtnut.com/l/_KyHrDFn5R5Jm


118. A person speaking normally produces a

sound intensity of  at a distance of . If

the threshold intensity for reasonable

audibility is , the maximum distance at

which he can be heard cleary is.

A. 4 m

B. 5 m

C. 10 m

D. 20 m

Answer: B

40dB 1m

20dB

https://dl.doubtnut.com/l/_OfOhZKq6wD13


Watch Video Solution

119.   

A police car moving at  chases a

motorcyclist. The police man sounds his horn

of frequency 176 Hz, while both of them move

towards a stationary siren of frequency 165 Hz.

Calculate the speed of motorcyclist if it is

22
m

s

https://dl.doubtnut.com/l/_OfOhZKq6wD13
https://dl.doubtnut.com/l/_3OUmDewSVv7O


given that he does not hear any beat (speed of

sound in air is )

A. 

B. 

C. 

D. zero

Answer: C

Watch Video Solution

330
m

s

33
m

s

22
m

s

11
m

s

https://dl.doubtnut.com/l/_3OUmDewSVv7O


120. In sport meet the timing of a 200 m

straight dash is recorded at the �nish point by

starting an accurate stop watch on hearing

the sound of starting gun �ren at the starting

poing. The time recorded will be more

accurate

A. In winter

B. in summer

C. in all seasons

D. none of these

https://dl.doubtnut.com/l/_kUq7TsMBmO4U


Answer: B

Watch Video Solution

121. When a source moves away from a

stationary observer, the frequency is  times

the original frequency. Given: speed of sound

 . The speed of the source is

A. 

B. 

C. 

6

7

= 330
m

s

40
m

s

55
m

s

330
m

s

https://dl.doubtnut.com/l/_kUq7TsMBmO4U
https://dl.doubtnut.com/l/_XN61S5fwBg6j


D. 

Answer: B

Watch Video Solution

165
m

s

122. Length of a string of density  and

Young's modulus Y under tension is increased

by  times of its original length If the velocity

of transverse and longitudinal vibration of the

string is same, �nd the value of such velocity.

A. 

ρ

1

n

√
Y

ρn

https://dl.doubtnut.com/l/_XN61S5fwBg6j
https://dl.doubtnut.com/l/_PWYABckEatrA


B. 

C. 

D. 

Answer: B

Watch Video Solution

√
Y

ρ
1
2

√
Y

ρ

√
Y

ρn
3
2

123. Source and observer start moving

simulatneously along x and y-axis respectively.

The speed of source is twice the speed of

https://dl.doubtnut.com/l/_PWYABckEatrA
https://dl.doubtnut.com/l/_KONEJGK7RFZa


observer . If the ratio of observer frequency

to the frequency of the source is , �nd the

velocity of sound.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

V0

0.75

V0
11

√5

V0
17

√5

V0
16

√5

V0
19

√5

https://dl.doubtnut.com/l/_KONEJGK7RFZa
https://dl.doubtnut.com/l/_KwF3avxKF83A


124.   

A statinary observer receives a sound of

frequency 2000 Hz. The variation of apparent

frequency and time is shown. Find the speed

of source, if velocity of sound is 

A. 

B. 

300
m

s

66.6
m

s

33.3
m

s

https://dl.doubtnut.com/l/_KwF3avxKF83A


C. 

D. 

Answer: B

Watch Video Solution

27.3
m

s

59.3
m

s

https://dl.doubtnut.com/l/_KwF3avxKF83A


125.   

A source of sound of frequency  is placed on

the ground. A detector placed at a height is

released from rest on this source. The

observed frequency  is plotted against

time  . The speed of sound in air is

. Find  ( ).

f1

f(Hz)

t(sec)

300
m

s
f1 g = 10

m

s

https://dl.doubtnut.com/l/_colL8UEA67LO


A. 

B. 

C. 

D. 

Watch Video Solution

0.5 × 103Hz

2 × 103Hz

0.25 × 103Hz

0.2 × 103Hz

126. A sound wave of frequency  travels

horizontally to the right . It is te�ected from a

larger vertical plane surface moving to left

f

https://dl.doubtnut.com/l/_colL8UEA67LO
https://dl.doubtnut.com/l/_8q2SGgIuVoSQ


with a speed . the speed of sound in medium

is  

(a) The number of waves striking the surface

per second is   

(b) The wavelength of re�ected wave is

  

(c) The frequency of the re�ected wave is

  

(d) The number of beats heard by a stationary

listener to the left of the re�ecting surface is

v

c

f(c + υ)

c

c(c − υ)

f(c + υ)

f((c + υ))

(c + υ)

υf

c − υ

https://dl.doubtnut.com/l/_8q2SGgIuVoSQ


A. The number of wave striking the surface

per second is 

B. The wavelength of re�ected wave is

C. The frequency of re�ected wave is

D. The number of beats heard by a

stationary listener to the left to the

re�ecting surface is 

f((c + v))

c

c(c − v)

f(c + v)

f(c + v)

c − v

vf

(c − v)

https://dl.doubtnut.com/l/_8q2SGgIuVoSQ


Watch Video Solution

127. A man is watching two trains, one leaving

and the other coming in with equal speed of 4

m/s. If they sound their whistles, each of

frequency 240 Hz, the number of beats heard

by the man (velocity of sound in air is )

will be equal to

A. 6

B. 3

C. 0

320
m

s

https://dl.doubtnut.com/l/_8q2SGgIuVoSQ
https://dl.doubtnut.com/l/_1jCUY5PSBl5g


D. 12

Answer: A

Watch Video Solution

128. The intensity of a sound wave gets

reduced by  on passing through a slab.

The reduction intensity on passage through

two such consecutive slabs

A. 

20 %

40 %

https://dl.doubtnut.com/l/_1jCUY5PSBl5g
https://dl.doubtnut.com/l/_TYGFvebRCcEE


B. 

C. 

D. 

Answer: B

Watch Video Solution

36 %

30 %

50 %

129. Two factories are sounding their sirens at

800 Hz. A man goes from one factory to the

other at a speed of 2 m/s. The velocity of

https://dl.doubtnut.com/l/_TYGFvebRCcEE
https://dl.doubtnut.com/l/_Xnbz2VrkypME


sound is 320 m/s. The number of beats heard

by the person is 1 s will be

A. 2

B. 4

C. 8

D. 10

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Xnbz2VrkypME


130. Two sources A and B are sounding notes

of frequency 680 Hz. A listener moves from A

to B with a constant velocity u. If the speed of

sound is 340 m/s, What must be the value of u

so that he hears 10 beats per second?

A. 

B. 

C. 

D. 

Answer: B

2.0
m

s

2.5
m

s

30
m

s

3.5
m

s

https://dl.doubtnut.com/l/_XS9Lnrv72SbH


Watch Video Solution

131. A train has just completed a U-curve in a

trach which is a semi circle. The engine is at

the forward end of the semi circular part of

the trach while the last carriage is at the rear

end of the semi circular track. The driver blows

a whistle of frequency 200 Hz. Velocity of

sound is . Then the apparent frequency

as observed by a passenger in the middle of

the train, when the speed of the train is 30

m/s, is

340
m

s

https://dl.doubtnut.com/l/_XS9Lnrv72SbH
https://dl.doubtnut.com/l/_fzySFxN1zeht


A. 219 Hz

B. 188 Hz

C. 200 Hz

D. 181 Hz

Answer: C

Watch Video Solution

132. One train is approaching an observer at

rest and another train is receding from him

with the same velocity  . Both trains4m/s

https://dl.doubtnut.com/l/_fzySFxN1zeht
https://dl.doubtnut.com/l/_rxfB5hvSQo16


blow whistles of same frequency of  .

The beat frequency in  as heard by

observer is (speed of sound in air = )

A. 10

B. 6

C. 4

D. 1

Answer: B

Watch Video Solution

243HZ

HZ

320m/s

https://dl.doubtnut.com/l/_rxfB5hvSQo16
https://dl.doubtnut.com/l/_PuN5sIfgQaaW


133. 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

A. 

B. 

v1 and v2(v1 > v2)

v1 − v2

v1 and v2 < < v

1
m

s

2
m

s

https://dl.doubtnut.com/l/_PuN5sIfgQaaW


C. 

D. 

Answer: B

Watch Video Solution

3
m

s

4
m

s

134. the frequency changes by 10 % as the

source approaches a stationary observer with

constant speed . What would be the

percentage change in frequency as the

sources reaccedes the observer with the same

vs

https://dl.doubtnut.com/l/_PuN5sIfgQaaW
https://dl.doubtnut.com/l/_SpwcNRNVhtcN


speed ? Given , that (v= speed pf

sound in air )

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

vs < < v

14.3 %

20 %

16.7 %

10 %

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


135. speed of sound wave is v. if a re�ector

moves toward a stationary source emiting

waves of frequency with speed u, the

wavelength of re�ected wave will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f
v − u

v + u

f
v + u

v

f
v + u

v − u

f
v − u

v

https://dl.doubtnut.com/l/_fhXcwzNlMAt1


Watch Video Solution

136. An observer moves towards a stationary

source of sound with a speed th of the

speed of sound. The wavelength and

frequency of the source emitted are  and f,

respectively. The apparent frequency and

wavelength recorded by the observer are,

respectively.

A.  and 

B.  and 

( )
1

5

λ

1.2f λ

f 1.2λ

https://dl.doubtnut.com/l/_fhXcwzNlMAt1
https://dl.doubtnut.com/l/_nOoTOSNDz1Bs


C.  and 

D.  and 

Answer: A

Watch Video Solution

0.8 0.8λ

1.2f 1.2λ

137. A source of sound S is moving with a

velocity 50 m/s towards a stationary observer.

He measures the frequency of the source as

1000 Hz. What will be the apparent frequency

of the sound when it is moving away from the

https://dl.doubtnut.com/l/_nOoTOSNDz1Bs
https://dl.doubtnut.com/l/_lzjLhfnHOkYP


observer after crossing him? The velocity of

the sound in the medium is 

A. 750 Hz

B. 857 Hz

C. 1143 Hz

D. 1333 Hz

Answer: A

Watch Video Solution

350
m

s

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


138. A whistle emitting a sound of frequency

 is tied to a string of  length and

roated with an angular velocity of  in

the horizontal plane. Calculate the range of

frequencies heard by an observer stationed at

a larger distance from the whistle .(Speed of

sound =  .

A. 400.0 Hz to 484.0 Hz

B. 403.3 Hz to 480.0 Hz

C. 400.0 Hz to 480.0 Hz

440Hz 1.5m

20rad/s

330m/s)

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


D. 403.3 Hz to 484.0 Hz

Answer: D

Watch Video Solution

139. A band playing music at a frequency v is

moving towards a wall at a speed . A

motorist is following the band with a speed

.If v is the speed of sound, the expression

for the beat frequency heard by the motorist

is

vb

vm

https://dl.doubtnut.com/l/_nYFcNsXrqway
https://dl.doubtnut.com/l/_aFAzQYTjF1Z5


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f
v + vm

v + vb

f
v + vm

v − vb

f
2vb(v + vm)

v2 − v2
b

f
2vm(v + vb)

v2 − v2
m

140. A man standing on a platform hears the

sound of frequency 604 Hz coming from a

frequency 550 Hz from a train whistle moving

https://dl.doubtnut.com/l/_aFAzQYTjF1Z5
https://dl.doubtnut.com/l/_1sVYXopvZKQv


towards the platform. If the velocity of sound

is 330 m/s, then what is the speed of train?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

30
m

s

35
m

s

40
m

s

45
m

s

https://dl.doubtnut.com/l/_1sVYXopvZKQv


141. A vehicle , with a horn of frequency  is

moving with a velocity of  in a direction

prependicular to the straight line joining the

observer and the vehicle . The observer

perceives the sound to have a grequency

 . If the sound velocity in air is 

 , then

A. 

B. 

C. 

n

30m/s

(n + n1)

330m/s

n1 = 10n

n1 = − n

n1 = 0.1n

https://dl.doubtnut.com/l/_M4oMn8xFfnBi


D. 

Answer: D

Watch Video Solution

n1 = 0

142. An isotropic stationary source is emitting

waves of frequency n and wind is blowing due

north. An observer A is on north of the source

while observer B is on south the source. IF

both the observers are stationary, then

A. frequency received by A is greater than n

https://dl.doubtnut.com/l/_M4oMn8xFfnBi
https://dl.doubtnut.com/l/_8w4C8sGUPrzg


B. frequency received by B is less than n

C. freqeuency received by A equals to that

received by B

D. frequencies received by A and B cannot

be calculated unless velocity of waves in

still air and velcity of wind are known

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_8w4C8sGUPrzg


143. A train is moving with a constant speed

along a cirular track. The engine of the train

emits a sound of frequency f. the frequcency

heard by the guard a rear end of the train/

A. is less than f

B. is greater than f

C. is equal to f

D. may be greater than less than or equal

to f depending on factors like speed of

https://dl.doubtnut.com/l/_LWxXfNWvmsE7


train, length of train and radius of

circular track.

Answer: C

Watch Video Solution

144. An observer moves towards a stationary

source of sound with a velocity one-�fth of the

velocity of sound. What is the percentage

increase in the apparent frequency?

https://dl.doubtnut.com/l/_LWxXfNWvmsE7
https://dl.doubtnut.com/l/_wvBF88vmdfES


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

5 %

20 %

0 %

0.5 %

145. An increase in intensity level of 1 dB

implies an increase in intensity of (given anti

)log10 0.1 = 1.2589

https://dl.doubtnut.com/l/_wvBF88vmdfES
https://dl.doubtnut.com/l/_lFizAK4t5LRm


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1 %

3.01 %

26 %

0.1 %

146. In expressing sound intensity we take

 as the reference level. For ordinary10− 12 W

m2

https://dl.doubtnut.com/l/_lFizAK4t5LRm
https://dl.doubtnut.com/l/_dil6jbgh0OJW


conversation the intensity level is about

. Expressed in decibel, this is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

10− 6 W

m2

106

6

105

1010

https://dl.doubtnut.com/l/_dil6jbgh0OJW


147. The intensity level of two sounds are 100

dB and 50 dB. What is the ratio of their

intensities?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

101

103

105

1010

https://dl.doubtnut.com/l/_4npBwg6bCsDl


148. An engine running at speed  sounds a

whistle of frequency 600 Hz. A passenger in a

train coming from the oppsite side at speed of

 experiences this whistle to be of

frequency f. If v is speed of sound in air and

there is no wind. F is nearest to

A. 711 Hz

B. 630 Hz

C. 580 Hz

D. 510 Hz

v

10

v

15

https://dl.doubtnut.com/l/_hHI2k1rCdANF


Answer: A

Watch Video Solution

149. A source of sound produces waves of

wavelength 60 cm when it is stationary if the

speed of sound in air is  and source

moves with speed , the wavelength of

sound in the forward direction will be nearest

to

A. 56 cm

320
m

s

20
m

s

https://dl.doubtnut.com/l/_hHI2k1rCdANF
https://dl.doubtnut.com/l/_H6XWwJZY1VDq


B. 60 cm

C. 64 cm

D. 68 cm

Answer: A

Watch Video Solution

150. The apparent frequency of the whistle of

an engine changes in the ratio 6:5 as the

engine passes a stationary observer. If the

https://dl.doubtnut.com/l/_H6XWwJZY1VDq
https://dl.doubtnut.com/l/_WZR7pj2CYT1N


velocity of sound is , then the velocity

of the engine is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

330
m

s

3
m

s

30
m

s

0.33
m

s

660
m

s

https://dl.doubtnut.com/l/_WZR7pj2CYT1N


151.   

A source of sound S is travelling at 

along a road, towards a point A. When the

source is 3 m away from A, a person standint

at a point O on a road perpendicular to AS

100

3

m

s

https://dl.doubtnut.com/l/_4yqXtNu89Pln


hears a sound of requency . The distance of

O from A at that time is 4 m. If the original

frequency is 640 Hz, then the value of  is

(velocity of sound is )

A. 620 Hz

B. 680 Hz

C. 720 Hz

D. 840 Hz

Answer: B

Watch Video Solution

v'

v'

340
m

s

https://dl.doubtnut.com/l/_4yqXtNu89Pln


152. A source of sound is travelling with a

velocity of  towards a stationary

observer. If actual frequency of source is 1000

Hz and the wind is blowing with velocity 

in a direction at  with the direction of

motion of source, then the apparent

frequency heard by observer is (speed of

sound is )

A. 1011 Hz

B. 1000 Hz

30
m

s

20
m

s

60∘C

340
m

s

https://dl.doubtnut.com/l/_4yqXtNu89Pln
https://dl.doubtnut.com/l/_eYZHSp02s3Fq


C. 1094 Hz

D. 1086 Hz

Answer: C

Watch Video Solution

153. A source of sound emits 200  power

which is uniformly distributed over a sphere of

radius 10 m. What is the loudness of sound on

the surface of the sphere?

πW

https://dl.doubtnut.com/l/_eYZHSp02s3Fq
https://dl.doubtnut.com/l/_3R0GTYMvYAAK


A. 70 dB

B. 107 dB

C. 80 dB

D. 117 dB

Answer: D

Watch Video Solution

154. Two cars are moving on two perpendicular

roads towards a crossing with uniform speeds

of  and . If second car blows horn72
km

h
36

km

h

https://dl.doubtnut.com/l/_3R0GTYMvYAAK
https://dl.doubtnut.com/l/_ZdPOphohza7K


of frequency 280 Hz, then the frequency of

horn heard by the driver of �rst car when the

line joining the cars makes angle of  with

the roads, will be (velocity of sound is )

A. 321 Hz

B. 298 Hz

C. 289 Hz

D. 280 Hz

Answer: B

Watch Video Solution

45∘C

330
m

s

https://dl.doubtnut.com/l/_ZdPOphohza7K


155.   

A tuning fork of frequency 380 Hz is moving

towards a wall with a velocity of  Then the

number of beats heard by a stationary listener

between direct and re�ected sound will be

(velocity of sound in air is )

A. 0

4
m

s

340
m

s

https://dl.doubtnut.com/l/_ZdPOphohza7K
https://dl.doubtnut.com/l/_mOKAI0HP1S5d


B. 5

C. 7

D. 10

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_mOKAI0HP1S5d


156.   

A sound wave of frequency n travels

horizontally to the right with speed with

speed c. It is re�ected from a broad wall

moving to the left with speed v. The number of

beats heard by a stationary observer to the

left of the wall is

A. zero

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


B. 

C. 

D. 

Answer: D

Watch Video Solution

n(c + v)

c − v

nv

c − v

2nv

c − v

157. A boy is walking away from a well at a

speed of  in a direction at right angles

to the wall. As he walks, he below a whistle

steadily. An observer towards whom the boy is

1.0m/s

https://dl.doubtnut.com/l/_urXYWXyeWAie
https://dl.doubtnut.com/l/_XQuhT1yCX0rd


walking hears  beats per second. If the

speed of sound is  , what is the

frequency of the whistle?

A. 480 Hz

B. 680 Hz

C. 840 Hz

D. 1000 Hz

Answer: B

Watch Video Solution

4.0

340m/s

https://dl.doubtnut.com/l/_XQuhT1yCX0rd
https://dl.doubtnut.com/l/_CxreuEyqkRaW


158. 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.

A. 

B. 

C. 

vf 2

2vf − a

2vf 2

2vf + a

2vf 2

3vf − a

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


D. 

Answer: D

Watch Video Solution

2vf 2

2vf − a

159. Due to a point isotropic sonic source,

loudness at a point is  If density of

air is  and velocity of sound in

air is , the pressure oscillation

amplitude at the point of observation is

]

L = 60dB

ρ = ( )
15

11

kg

m3

v = 33
m

s

[I0 = 10− 12 W

m2

https://dl.doubtnut.com/l/_CxreuEyqkRaW
https://dl.doubtnut.com/l/_6MSUgPaAVoRy


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0.3
N

m2

0.03
N

m2

3 × 10− 3 N

m2

3 × 10− 4 N

m2

160. The frequency of a car horm is 400 Hz. If

the horn is honked as the car moves with a

speed  through still air towards auS = 34
m

s

https://dl.doubtnut.com/l/_6MSUgPaAVoRy
https://dl.doubtnut.com/l/_HJyw0WqQp2zy


stationary receiver, the wavelength of the

sound passing the receiver is [velocity of

sound is ]

A. 0.765 m

B. 0.850 m

C. 0.935 m

D. 0.425 m

Answer: A

Watch Video Solution

340
m

s

https://dl.doubtnut.com/l/_HJyw0WqQp2zy
https://dl.doubtnut.com/l/_NaeypZHbnze6


161. Spherical sound waves are emitted

uniformly in all direction from a point source.

The variation in sound level SL. As a function

of distance r from the source can be written as

where a and b are positive constants.

A. 

B. 

C. 

D. 

Answer: C

SL = − blog ra

SL = a − b(log r)2

SL = a − b log r

SL =
a − b

r2

https://dl.doubtnut.com/l/_NaeypZHbnze6


Watch Video Solution

162. When a person wears a hearing aid, the

sound intensity level increases by 30 dB. The

sound intensity increases by

A. 

B. 

C. 

D. 

Answer: B

e2

103

30

102

https://dl.doubtnut.com/l/_NaeypZHbnze6
https://dl.doubtnut.com/l/_N1uYGaNL8LxZ


Watch Video Solution

163. A motorcycle starts from rest and

accelerates along a straight line at . The

speed of sound is . A siren at the

starting point remains stationary. When the

driver hears the frequency of the siren at

 of when motorcycle is stationary, the

distance travelled by the motorcyclist is

A. `123.75 m

B. 247.5 m

2.2
m

s2

330
m

s

90 %

https://dl.doubtnut.com/l/_N1uYGaNL8LxZ
https://dl.doubtnut.com/l/_BBu8PHDfrReZ


C. 495 m

D. 990 m

Answer: B

Watch Video Solution

164. The di�erence in the speeds of sound in

air at , 60 cm pressure of mercury and

, 75 cm pressure of mercury is (velocity

of sound in air at  is )

−5∘C

30∘C

0∘C 332
m

s

https://dl.doubtnut.com/l/_BBu8PHDfrReZ
https://dl.doubtnut.com/l/_KHZeQqLLORcY


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

15.25
m

s

21.35
m

s

18.3
m

s

3.05
m

s

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


165.   

A train is moving in an elliptical orbit in

anticlockwise sense with a speed of .

Guard is also moving in the given direction

with same speed as that of train. The ratio of

the length of major and minor axes is .

Driver blows a whistle of 1900 Hz at P, which is

received by guard at S. The frequency received

by guard is (velocity of sound )

110
m

s

4

3

v = 330
m

s

https://dl.doubtnut.com/l/_qB5z1YExOf33


A. 1900 Hz

B. 1800 Hz

C. 2000 Hz

D. 1500 Hz

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_qB5z1YExOf33


166.   

A statinary observer receives a sound of

frequency 2000 Hz. The variation of apparent

frequency and time is shown. Find the speed

of source, if velocity of sound is 300
m

s

https://dl.doubtnut.com/l/_2O9KqzW2L0Nm


A. The minimum value of apparent

frequency is 889 Hz

B. The natural frequency of souce is 1000

Hz

C. The frequency time curve corresponds to

a source moving at an angle to the

stationary observer.

D. The maximum value of apparent

frequency is 1111 Hz

Answer: A

https://dl.doubtnut.com/l/_2O9KqzW2L0Nm


Watch Video Solution

167. The sound from a very high burst of

�reworks takes 5 s to arrive at the observer.

The burst occurs 1662 m above the observer

and travels vertically through two strati�er

layers of air, the top one of thickness  at 

 and the bottom one of thickness  at 

. Then (assume velocity of sound at 

is )

A. 

d1

0∘C d2

20∘C 0∘C

330
m

s

d1 = 342m

https://dl.doubtnut.com/l/_2O9KqzW2L0Nm
https://dl.doubtnut.com/l/_YNndGQLEUY0I


B. 

C. 

D. 

Answer: A

Watch Video Solution

d2 = 1320m

d1 = 1485m

d2 = 342m

168. A car emitting sound of frequency 500 Hz

speeds towards a �xed wall at . An

observer in the car hears both the source

frequency as well as the frequency of sound

4
m

s

https://dl.doubtnut.com/l/_YNndGQLEUY0I
https://dl.doubtnut.com/l/_0nhGdtsnqcSC


re�ected from the wall. If he hears 10 beats per

second between the two sounds, the velocity

of sound in air will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

330
m

s

387
m

s

404
m

s

340
m

s

https://dl.doubtnut.com/l/_0nhGdtsnqcSC
https://dl.doubtnut.com/l/_qAQG4f95NtOa


169.   

In the �gure shown, a source of sound of

frequency 510 Hz moves with constant velocity

 in the direction shown. The wind is

blowing at a constant velocity 

towards an observer who is at rest at point B.

corresponding to the sound emitted by the

source at initial position A, the frequency

vS = 20
m

s

vW = 20
m

s

https://dl.doubtnut.com/l/_qAQG4f95NtOa


detected by the observer is equal to (speed of

sound relative to air is )

A. 510 Hz

B. 500 Hz

C. 525 Hz

D. 550 Hz

Answer: C

Watch Video Solution

330
m

s

https://dl.doubtnut.com/l/_qAQG4f95NtOa


170.   

A wall is moving with velocity u and a source

of sound moves with velocity  in the same

direction as shown in the �gure. Assuming

that the sound travels with velocity , the

ratio of incident sound wavelength on the wall

to the re�ected sound wavelength by the wall

is equal to

u

2

10u

https://dl.doubtnut.com/l/_RSI0UgqsYVzH


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

9: 11

11: 9

4: 5

5: 4

https://dl.doubtnut.com/l/_RSI0UgqsYVzH


171.   

For a sound wave travelling towards 

direction, sinusoidal longitudinal

displacement  at a certain time is given as a

function of  (Fig). If bulk modulus of air is

, the variation of pressure

excess will be

A. 

+x

ε

x

B = 5 × 105 N

m2

https://dl.doubtnut.com/l/_Y1vElFMiDqob


B. 

C. 

D. 

Answer: A

Watch Video Solution

172. If the source is moving towards right,

wavefront of sound waves get modi�es to

https://dl.doubtnut.com/l/_Y1vElFMiDqob
https://dl.doubtnut.com/l/_pSiqqx02DLri


A. 

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_pSiqqx02DLri
https://dl.doubtnut.com/l/_YQpTzKnT9iIw


173. Consider a source of sound  and an

observer . The sound source is of frequency 

. The frequency observed be  is found to

be  if  approaches  at speed  and  is

stationary,  If  approaches  at a speed 

and  is stationary and  if each of  and 

has speed  towards one another Now.

A. 

B. 

C. 

D. 

S

P

n0 P

n1 P S v S

n2 S P v

P n3 P S

v

2

f1 ≠ f2 ≠ f3

f1 < f2

f3 < f0

f1 < f3 < f2

https://dl.doubtnut.com/l/_YQpTzKnT9iIw


Answer: B

Watch Video Solution

174. When source and detector are stationary

but the wind is blowing at speed , the

apparent wavelength  on the wind side is

related to actual wavelength  by [take speed

of sound is air as v]

A. 

B. 

vW

λ'

λ

λ' = λ

λ' = λ
vW

v

https://dl.doubtnut.com/l/_YQpTzKnT9iIw
https://dl.doubtnut.com/l/_dOZrxl5usBkJ


C. 

D. 

Answer: C

Watch Video Solution

λ' = λ
vW + v

v

λ' = λ
v

v − vW

175.   

Figure. Represents the displacement  versusy

https://dl.doubtnut.com/l/_dOZrxl5usBkJ
https://dl.doubtnut.com/l/_E3iXq7QuRiMm


distance  along the direction of propagation

of a longitudinal wave. The pressure is

maximum at position marked

A. P

B. Q

C. R

D. S

Answer: C

Watch Video Solution

x

https://dl.doubtnut.com/l/_E3iXq7QuRiMm
https://dl.doubtnut.com/l/_iLZN3S0Wofjq


176. The driver of a car approaching a vertical

wall notices that the frequency of the horn of

his car changes from 400 Hz to 450 Hz after

being re�ected from the wall. Assuming speed

of sound to be , the speed of approach

of car towards the wall is

A. 

B. 

C. 

D. 

340
m

s

10
m

s

20
m

s

30
m

s

40
m

s

https://dl.doubtnut.com/l/_iLZN3S0Wofjq


Answer: C

Watch Video Solution

177. The di�erence between the apparent

frequency of a source of sound as perceived by

the observer during its approach and

recession is 2% of the natural frequency of the

source. If the velocity of sound in air is 300

m/s, the velocity of the source is

A. 1.5
m

s

https://dl.doubtnut.com/l/_iLZN3S0Wofjq
https://dl.doubtnut.com/l/_mmbm7UtrOscx


B. 

C. 

D. 

Answer: B

Watch Video Solution

3
m

s

6
m

s

12
m

s

178. The freqency of a radar is 780 M hz. The

frequency of the re�ected wave from an

aerolane is increased by 2.6 kHz. The velocity of

aeroplane is

https://dl.doubtnut.com/l/_mmbm7UtrOscx
https://dl.doubtnut.com/l/_yGNBKPKU5iWl


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2
km

s

1
km

s

0.5
km

s

0.25
km

s

179. A train moves towards a stationary

observer with speed . The train sound a

whistle and its frequency registered by the

34m/s

https://dl.doubtnut.com/l/_yGNBKPKU5iWl
https://dl.doubtnut.com/l/_OoFC2GLujNmt


observer by the observer is . If the train's

speed is reduced to , the frequency

registered is . If the speed of sound is 

, then the ratio  is

A. 

B. 

C. 2

D. 

Answer: C

Watch Video Solution

f1

17m/s

f2

340m/s f1 /f2

18

19

1

2

19

18

https://dl.doubtnut.com/l/_OoFC2GLujNmt


180. A siren placed at a railway platfrom is

emitted sound of frequency , A

passenger sitting in retun journey in a

di�erent train  he records a frequency of

 while approaching the same siren. The

ratio of the velocity of train  to that of train

 is

A. 

B. 2

C. 

5kHZ

B

6.0kHZ

B

A

242
252

5

6

https://dl.doubtnut.com/l/_OoFC2GLujNmt
https://dl.doubtnut.com/l/_p1Fl8jRGHokQ


D. 

Answer: D

Watch Video Solution

11

6

181. A person speaking normally produces a

sound intensity of  at a distance of . If

the threshold intensity for reasonable

audibility is , the maximum distance at

which he can be heard cleary is.

A. 4 m

40dB 1m

20dB

https://dl.doubtnut.com/l/_p1Fl8jRGHokQ
https://dl.doubtnut.com/l/_AMpn1iPMAJiT


B. 5 m

C. 10 m

D. 20 m

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_AMpn1iPMAJiT


182.   

A police car moving at  chases a

motorcyclist. The police man sounds his horn

of frequency 176 Hz, while both of them move

towards a stationary siren of frequency 165 Hz.

Calculate the speed of motorcyclist if it is

given that he does not hear any beat (speed of

sound in air is )

A. 

22
m

s

330
m

s

33
m

s

https://dl.doubtnut.com/l/_BtitKz2hxqIE


B. 

C. 

D. zero

Answer: C

Watch Video Solution

22
m

s

11
m

s

183. In sport meet the timing of a 200 m

straight dash is recorded at the �nish point by

starting an accurate stop watch on hearing

the sound of starting gun �ren at the starting

https://dl.doubtnut.com/l/_BtitKz2hxqIE
https://dl.doubtnut.com/l/_e383GT3yIImS


poing. The time recorded will be more

accurate

A. In winter

B. in summer

C. in all seasons

D. none of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_e383GT3yIImS


184. When a source moves away from a

stationary observer, the frequency is  times

the original frequency. Given: speed of sound

 . The speed of the source is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

6

7

= 330
m

s

40
m

s

55
m

s

330
m

s

165
m

s

https://dl.doubtnut.com/l/_C8S1c1SZESkt


Watch Video Solution

185. Length of a string of density  and

Young's modulus Y under tension is increased

by  times of its original length If the velocity

of transverse and longitudinal vibration of the

string is same, �nd the value of such velocity.

A. 

B. 

C. 

D. 

ρ

1

n

√
Y

ρn

√
Y

ρ
1
2

√
Y

ρ

√
Y

ρn
3
2

https://dl.doubtnut.com/l/_C8S1c1SZESkt
https://dl.doubtnut.com/l/_2rlG7y8ugtNM


Answer: B

Watch Video Solution

186. Source and observer start moving

simulatneously along x and y-axis respectively.

The speed of source is twice the speed of

observer . If the ratio of observer frequency

to the frequency of the source is , �nd the

velocity of sound.

A. 

V0

0.75

V0
11

√5

https://dl.doubtnut.com/l/_2rlG7y8ugtNM
https://dl.doubtnut.com/l/_xd0YLuvvsAyu


B. 

C. 

D. 

Answer: C

Watch Video Solution

V0
17

√5

V0
16

√5

V0
19

√5

https://dl.doubtnut.com/l/_xd0YLuvvsAyu


187.   

A statinary observer receives a sound of

frequency 2000 Hz. The variation of apparent

frequency and time is shown. Find the speed

of source, if velocity of sound is 

A. 

300
m

s

66.6
m

s

https://dl.doubtnut.com/l/_BK4hIKN3siUZ


B. 

C. 

D. 

Answer: B

Watch Video Solution

33.3
m

s

27.3
m

s

59.3
m

s

https://dl.doubtnut.com/l/_BK4hIKN3siUZ


188.   

A source of sound of frequency  is placed on

the ground. A detector placed at a height is

released from rest on this source. The

observed frequency  is plotted against

time  . The speed of sound in air is

. Find  ( ).

f1

f(Hz)

t(sec)

300
m

s
f1 g = 10

m

s

https://dl.doubtnut.com/l/_93j4iMQ8WIK1


A. 

B. 

C. 

D. 

Watch Video Solution

0.5 × 103Hz

2 × 103Hz

0.25 × 103Hz

0.2 × 103Hz

189. A sound wave of frequency  travels

horizontally to the right . It is te�ected from a

larger vertical plane surface moving to left

f

https://dl.doubtnut.com/l/_93j4iMQ8WIK1
https://dl.doubtnut.com/l/_btf11F7nbJHU


with a speed . the speed of sound in medium

is  

(a) The number of waves striking the surface

per second is   

(b) The wavelength of re�ected wave is

  

(c) The frequency of the re�ected wave is

  

(d) The number of beats heard by a stationary

listener to the left of the re�ecting surface is

v

c

f(c + υ)

c

c(c − υ)

f(c + υ)

f((c + υ))

(c + υ)

υf

c − υ

https://dl.doubtnut.com/l/_btf11F7nbJHU


A. The number of wave striking the surface

per second is 

B. The wavelength of re�ected wave is

C. The frequency of re�ected wave is

D. The number of beats heard by a

stationary listener to the left to the

re�ecting surface is 

f((c + v))

c

c(c − v)

f(c + v)

f(c + v)

c − v

vf

(c − v)

https://dl.doubtnut.com/l/_btf11F7nbJHU


Watch Video Solution

190. A man is watching two trains, one leaving

and the other coming in with equal speed of 4

m/s. If they sound their whistles, each of

frequency 240 Hz, the number of beats heard

by the man (velocity of sound in air is )

will be equal to

A. 6

B. 3

C. 0

320
m

s

https://dl.doubtnut.com/l/_btf11F7nbJHU
https://dl.doubtnut.com/l/_wg0E704KfX5O


D. 12

Answer: A

Watch Video Solution

191. The intensity of a sound wave gets

reduced by  on passing through a slab.

The reduction intensity on passage through

two such consecutive slabs

A. 

20 %

40 %

https://dl.doubtnut.com/l/_wg0E704KfX5O
https://dl.doubtnut.com/l/_UmO2IQkKgDPq


B. 

C. 

D. 

Answer: B

Watch Video Solution

36 %

30 %

50 %

192. Two factories are sounding their sirens at

800 Hz. A man goes from one factory to the

other at a speed of 2 m/s. The velocity of

https://dl.doubtnut.com/l/_UmO2IQkKgDPq
https://dl.doubtnut.com/l/_LWZFNeSjd7Ys


sound is 320 m/s. The number of beats heard

by the person is 1 s will be

A. 2

B. 4

C. 8

D. 10

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_LWZFNeSjd7Ys


193. Two sources A and B are sounding notes

of frequency 680 Hz. A listener moves from A

to B with a constant velocity u. If the speed of

sound is 340 m/s, What must be the value of u

so that he hears 10 beats per second?

A. 

B. 

C. 

D. 

Answer: B

2.0
m

s

2.5
m

s

30
m

s

3.5
m

s

https://dl.doubtnut.com/l/_naYMDYuE6Wbf


Watch Video Solution

194. A train has just completed a U-curve in a

trach which is a semi circle. The engine is at

the forward end of the semi circular part of

the trach while the last carriage is at the rear

end of the semi circular track. The driver blows

a whistle of frequency 200 Hz. Velocity of

sound is . Then the apparent frequency

as observed by a passenger in the middle of

the train, when the speed of the train is 30

m/s, is

340
m

s

https://dl.doubtnut.com/l/_naYMDYuE6Wbf
https://dl.doubtnut.com/l/_JI6Hpmv0Su06


A. 219 Hz

B. 188 Hz

C. 200 Hz

D. 181 Hz

Answer: C

Watch Video Solution

195. One train is approaching an observer at

rest and another train is receding from him

with the same velocity  . Both trains4m/s

https://dl.doubtnut.com/l/_JI6Hpmv0Su06
https://dl.doubtnut.com/l/_wDl3hGJKE62a


blow whistles of same frequency of  .

The beat frequency in  as heard by

observer is (speed of sound in air = )

A. 10

B. 6

C. 4

D. 1

Answer: B

Watch Video Solution

243HZ

HZ

320m/s

https://dl.doubtnut.com/l/_wDl3hGJKE62a
https://dl.doubtnut.com/l/_Ctxb4crVqI7L


196. 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

A. 

B. 

v1 and v2(v1 > v2)

v1 − v2

v1 and v2 < < v

1
m

s

2
m

s

https://dl.doubtnut.com/l/_Ctxb4crVqI7L


C. 

D. 

Answer: B

Watch Video Solution

3
m

s

4
m

s

197. the frequency changes by 10 % as the

source approaches a stationary observer with

constant speed . What would be the

percentage change in frequency as the

sources reaccedes the observer with the same

vs

https://dl.doubtnut.com/l/_Ctxb4crVqI7L
https://dl.doubtnut.com/l/_mLhanzm0Xzyk


speed ? Given , that (v= speed pf

sound in air )

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

vs < < v

14.3 %

20 %

16.7 %

10 %

https://dl.doubtnut.com/l/_mLhanzm0Xzyk


198. speed of sound wave is v. if a re�ector

moves toward a stationary source emiting

waves of frequency with speed u, the

wavelength of re�ected wave will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f
v − u

v + u

f
v + u

v

f
v + u

v − u

f
v − u

v

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


Watch Video Solution

199. An observer moves towards a stationary

source of sound with a speed th of the

speed of sound. The wavelength and

frequency of the source emitted are  and f,

respectively. The apparent frequency and

wavelength recorded by the observer are,

respectively.

A.  and 

B.  and 

( )
1

5

λ

1.2f λ

f 1.2λ

https://dl.doubtnut.com/l/_UgNgrGlkTWeJ
https://dl.doubtnut.com/l/_AQOhw2BxR69A


C.  and 

D.  and 

Answer: A

Watch Video Solution

0.8 0.8λ

1.2f 1.2λ

200. A source of sound S is moving with a

velocity 50 m/s towards a stationary observer.

He measures the frequency of the source as

1000 Hz. What will be the apparent frequency

of the sound when it is moving away from the

https://dl.doubtnut.com/l/_AQOhw2BxR69A
https://dl.doubtnut.com/l/_LroIZaHomkRw


observer after crossing him? The velocity of

the sound in the medium is 

A. 750 Hz

B. 857 Hz

C. 1143 Hz

D. 1333 Hz

Answer: A

Watch Video Solution

350
m

s

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


201. A whistle emitting a sound of frequency

 is tied to a string of  length and

roated with an angular velocity of  in

the horizontal plane. Calculate the range of

frequencies heard by an observer stationed at

a larger distance from the whistle .(Speed of

sound =  .

A. 400.0 Hz to 484.0 Hz

B. 403.3 Hz to 480.0 Hz

C. 400.0 Hz to 480.0 Hz

440Hz 1.5m

20rad/s

330m/s)

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


D. 403.3 Hz to 484.0 Hz

Answer: D

Watch Video Solution

202. A band playing music at a frequency v is

moving towards a wall at a speed . A

motorist is following the band with a speed

.If v is the speed of sound, the expression

for the beat frequency heard by the motorist

is

vb

vm

https://dl.doubtnut.com/l/_sWbpLyfxRzkH
https://dl.doubtnut.com/l/_EE6g9m3Ls8J8


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f
v + vm

v + vb

f
v + vm

v − vb

f
2vb(v + vm)

v2 − v2
b

f
2vm(v + vb)

v2 − v2
m

203. A man standing on a platform hears the

sound of frequency 604 Hz coming from a

frequency 550 Hz from a train whistle moving

https://dl.doubtnut.com/l/_EE6g9m3Ls8J8
https://dl.doubtnut.com/l/_irMgcAgFGARe


towards the platform. If the velocity of sound

is 330 m/s, then what is the speed of train?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

30
m

s

35
m

s

40
m

s

45
m

s

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


204. A vehicle , with a horn of frequency  is

moving with a velocity of  in a direction

prependicular to the straight line joining the

observer and the vehicle . The observer

perceives the sound to have a grequency

 . If the sound velocity in air is 

 , then

A. 

B. 

C. 

n

30m/s

(n + n1)

330m/s

n1 = 10n

n1 = − n

n1 = 0.1n

https://dl.doubtnut.com/l/_Bm1tlPnqC8mb


D. 

Answer: D

Watch Video Solution

n1 = 0

205. An isotropic stationary source is emitting

waves of frequency n and wind is blowing due

north. An observer A is on north of the source

while observer B is on south the source. IF

both the observers are stationary, then

A. frequency received by A is greater than n

https://dl.doubtnut.com/l/_Bm1tlPnqC8mb
https://dl.doubtnut.com/l/_SxIsyTvg1e6R


B. frequency received by B is less than n

C. freqeuency received by A equals to that

received by B

D. frequencies received by A and B cannot

be calculated unless velocity of waves in

still air and velcity of wind are known

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_SxIsyTvg1e6R


206. A train is moving with a constant speed

along a cirular track. The engine of the train

emits a sound of frequency f. the frequcency

heard by the guard a rear end of the train/

A. is less than f

B. is greater than f

C. is equal to f

D. may be greater than less than or equal

to f depending on factors like speed of

https://dl.doubtnut.com/l/_F5YvVnfuIhi5


train, length of train and radius of

circular track.

Answer: C

Watch Video Solution

207. An observer moves towards a stationary

source of sound with a velocity one-�fth of the

velocity of sound. What is the percentage

increase in the apparent frequency?

https://dl.doubtnut.com/l/_F5YvVnfuIhi5
https://dl.doubtnut.com/l/_6iJwTBTYmlfW


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

5 %

20 %

0 %

0.5 %

208. An increase in intensity level of 1 dB

implies an increase in intensity of (given anti

)log10 0.1 = 1.2589

https://dl.doubtnut.com/l/_6iJwTBTYmlfW
https://dl.doubtnut.com/l/_S3E0Y7VeViSV


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1 %

3.01 %

26 %

0.1 %

209. In expressing sound intensity we take

 as the reference level. For ordinary10− 12 W

m2

https://dl.doubtnut.com/l/_S3E0Y7VeViSV
https://dl.doubtnut.com/l/_A4UtZ6jme51q


conversation the intensity level is about

. Expressed in decibel, this is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

10− 6 W

m2

106

6

105

1010

https://dl.doubtnut.com/l/_A4UtZ6jme51q


210. The intensity level of two sounds are 100

dB and 50 dB. What is the ratio of their

intensities?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

101

103

105

1010

https://dl.doubtnut.com/l/_mRpoHI6Bh6ID


211. An engine running at speed  sounds a

whistle of frequency 600 Hz. A passenger in a

train coming from the oppsite side at speed of

 experiences this whistle to be of

frequency f. If v is speed of sound in air and

there is no wind. F is nearest to

A. 711 Hz

B. 630 Hz

C. 580 Hz

D. 510 Hz

v

10

v

15

https://dl.doubtnut.com/l/_rTPZc3zHE7t6


Answer: A

Watch Video Solution

212. A source of sound produces waves of

wavelength 60 cm when it is stationary if the

speed of sound in air is  and source

moves with speed , the wavelength of

sound in the forward direction will be nearest

to

A. 56 cm

320
m

s

20
m

s

https://dl.doubtnut.com/l/_rTPZc3zHE7t6
https://dl.doubtnut.com/l/_GlO6PNMalC9s


B. 60 cm

C. 64 cm

D. 68 cm

Answer: A

Watch Video Solution

213. The apparent frequency of the whistle of

an engine changes in the ratio 6:5 as the

engine passes a stationary observer. If the

https://dl.doubtnut.com/l/_GlO6PNMalC9s
https://dl.doubtnut.com/l/_HTY1bROowuUI


velocity of sound is , then the velocity

of the engine is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

330
m

s

3
m

s

30
m

s

0.33
m

s

660
m

s

https://dl.doubtnut.com/l/_HTY1bROowuUI


214.   

A source of sound S is travelling at 

along a road, towards a point A. When the

source is 3 m away from A, a person standint

at a point O on a road perpendicular to AS

100

3

m

s

https://dl.doubtnut.com/l/_hwUo5fdctTWU


hears a sound of requency . The distance of

O from A at that time is 4 m. If the original

frequency is 640 Hz, then the value of  is

(velocity of sound is )

A. 620 Hz

B. 680 Hz

C. 720 Hz

D. 840 Hz

Answer: B

Watch Video Solution

v'

v'

340
m

s

https://dl.doubtnut.com/l/_hwUo5fdctTWU


215. A source of sound is travelling with a

velocity of  towards a stationary

observer. If actual frequency of source is 1000

Hz and the wind is blowing with velocity 

in a direction at  with the direction of

motion of source, then the apparent

frequency heard by observer is (speed of

sound is )

A. 1011 Hz

B. 1000 Hz

30
m

s

20
m

s

60∘C

340
m

s

https://dl.doubtnut.com/l/_hwUo5fdctTWU
https://dl.doubtnut.com/l/_h21oJSchfryS


C. 1094 Hz

D. 1086 Hz

Answer: C

Watch Video Solution

216. A source of sound emits 200  power

which is uniformly distributed over a sphere of

radius 10 m. What is the loudness of sound on

the surface of the sphere?

πW

https://dl.doubtnut.com/l/_h21oJSchfryS
https://dl.doubtnut.com/l/_TeUl6uAwXtBN


A. 70 dB

B. 107 dB

C. 80 dB

D. 117 dB

Answer: D

Watch Video Solution

217. Two cars are moving on two perpendicular

roads towards a crossing with uniform speeds

of  and . If second car blows horn72
km

h
36

km

h

https://dl.doubtnut.com/l/_TeUl6uAwXtBN
https://dl.doubtnut.com/l/_fYvSjrmvh4MQ


of frequency 280 Hz, then the frequency of

horn heard by the driver of �rst car when the

line joining the cars makes angle of  with

the roads, will be (velocity of sound is )

A. 321 Hz

B. 298 Hz

C. 289 Hz

D. 280 Hz

Answer: B

Watch Video Solution

45∘C

330
m

s

https://dl.doubtnut.com/l/_fYvSjrmvh4MQ


218.   

A tuning fork of frequency 380 Hz is moving

towards a wall with a velocity of  Then the

number of beats heard by a stationary listener

between direct and re�ected sound will be

(velocity of sound in air is )

A. 0

4
m

s

340
m

s

https://dl.doubtnut.com/l/_fYvSjrmvh4MQ
https://dl.doubtnut.com/l/_FGiClCqcWNcP


B. 5

C. 7

D. 10

Answer: A

Watch Video Solution

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


219.   

A sound wave of frequency n travels

horizontally to the right with speed with

speed c. It is re�ected from a broad wall

moving to the left with speed v. The number of

beats heard by a stationary observer to the

left of the wall is

A. zero

https://dl.doubtnut.com/l/_rt0jJhRQuhGm


B. 

C. 

D. 

Answer: D

Watch Video Solution

n(c + v)

c − v

nv

c − v

2nv

c − v

220. A boy is walking away from a well at a

speed of  in a direction at right angles

to the wall. As he walks, he below a whistle

steadily. An observer towards whom the boy is

1.0m/s

https://dl.doubtnut.com/l/_rt0jJhRQuhGm
https://dl.doubtnut.com/l/_NvkrsloWSq6F


walking hears  beats per second. If the

speed of sound is  , what is the

frequency of the whistle?

A. 480 Hz

B. 680 Hz

C. 840 Hz

D. 1000 Hz

Answer: B

Watch Video Solution

4.0

340m/s

https://dl.doubtnut.com/l/_NvkrsloWSq6F
https://dl.doubtnut.com/l/_sMwBPrZobyC8


221. 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.

A. 

B. 

C. 

vf 2

2vf − a

2vf 2

2vf + a

2vf 2

3vf − a

https://dl.doubtnut.com/l/_sMwBPrZobyC8


D. 

Answer: D

Watch Video Solution

2vf 2

2vf − a

222. Due to a point isotropic sonic source,

loudness at a point is  If density of

air is  and velocity of sound in

air is , the pressure oscillation

amplitude at the point of observation is

]

L = 60dB

ρ = ( )
15

11

kg

m3

v = 33
m

s

[I0 = 10− 12 W

m2

https://dl.doubtnut.com/l/_sMwBPrZobyC8
https://dl.doubtnut.com/l/_frlwep8ih9Tf


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0.3
N

m2

0.03
N

m2

3 × 10− 3 N

m2

3 × 10− 4 N

m2

223. The frequency of a car horm is 400 Hz. If

the horn is honked as the car moves with a

speed  through still air towards auS = 34
m

s

https://dl.doubtnut.com/l/_frlwep8ih9Tf
https://dl.doubtnut.com/l/_9RqHLv1mWXXg


stationary receiver, the wavelength of the

sound passing the receiver is [velocity of

sound is ]

A. 0.765 m

B. 0.850 m

C. 0.935 m

D. 0.425 m

Answer: A

Watch Video Solution

340
m

s

https://dl.doubtnut.com/l/_9RqHLv1mWXXg
https://dl.doubtnut.com/l/_ha1268LP3HdB


224. Spherical sound waves are emitted

uniformly in all direction from a point source.

The variation in sound level SL. As a function

of distance r from the source can be written as

where a and b are positive constants.

A. 

B. 

C. 

D. 

Answer: C

SL = − blog ra

SL = a − b(log r)2

SL = a − b log r

SL =
a − b

r2

https://dl.doubtnut.com/l/_ha1268LP3HdB


Watch Video Solution

225. When a person wears a hearing aid, the

sound intensity level increases by 30 dB. The

sound intensity increases by

A. 

B. 

C. 

D. 

Answer: B

e2

103

30

102

https://dl.doubtnut.com/l/_ha1268LP3HdB
https://dl.doubtnut.com/l/_QXEMQEe96fdd


Watch Video Solution

226. A motorcycle starts from rest and

accelerates along a straight line at . The

speed of sound is . A siren at the

starting point remains stationary. When the

driver hears the frequency of the siren at

 of when motorcycle is stationary, the

distance travelled by the motorcyclist is

A. `123.75 m

B. 247.5 m

2.2
m

s2

330
m

s

90 %

https://dl.doubtnut.com/l/_QXEMQEe96fdd
https://dl.doubtnut.com/l/_wPs4gk0cn19p


C. 495 m

D. 990 m

Answer: B

Watch Video Solution

227. The di�erence in the speeds of sound in

air at , 60 cm pressure of mercury and

, 75 cm pressure of mercury is (velocity

of sound in air at  is )

−5∘C

30∘C

0∘C 332
m

s

https://dl.doubtnut.com/l/_wPs4gk0cn19p
https://dl.doubtnut.com/l/_BfqjQLoOeG2i


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

15.25
m

s

21.35
m

s

18.3
m

s

3.05
m

s

https://dl.doubtnut.com/l/_BfqjQLoOeG2i


228.   

A train is moving in an elliptical orbit in

anticlockwise sense with a speed of .

Guard is also moving in the given direction

with same speed as that of train. The ratio of

the length of major and minor axes is .

Driver blows a whistle of 1900 Hz at P, which is

received by guard at S. The frequency received

by guard is (velocity of sound )

110
m

s

4

3

v = 330
m

s

https://dl.doubtnut.com/l/_cpyMUa4BGo2Z


A. 1900 Hz

B. 1800 Hz

C. 2000 Hz

D. 1500 Hz

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_cpyMUa4BGo2Z


229.   

A stationary observer receives a sound from a

sound of freqeuency  moving with a

constant velocity  The apparent

frequency varies with time as shown in �gure.

Velocity of sound . Then which of

the following is incorrect?

v0

vS = 30
m

s

v = 300
m

s

https://dl.doubtnut.com/l/_kNqiiI0XHBeq


A. The minimum value of apparent

frequency is 889 Hz

B. The natural frequency of souce is 1000

Hz

C. The frequency time curve corresponds to

a source moving at an angle to the

stationary observer.

D. The maximum value of apparent

frequency is 1111 Hz

Answer: A

https://dl.doubtnut.com/l/_kNqiiI0XHBeq


Watch Video Solution

230. The sound from a very high burst of

�reworks takes 5 s to arrive at the observer.

The burst occurs 1662 m above the observer

and travels vertically through two strati�er

layers of air, the top one of thickness  at 

 and the bottom one of thickness  at 

. Then (assume velocity of sound at 

is )

A. 

d1

0∘C d2

20∘C 0∘C

330
m

s

d1 = 342m

https://dl.doubtnut.com/l/_kNqiiI0XHBeq
https://dl.doubtnut.com/l/_3GURFnSMSjmV


B. 

C. 

D. 

Answer: A

Watch Video Solution

d2 = 1320m

d1 = 1485m

d2 = 342m

231. A car emitting sound of frequency 500 Hz

speeds towards a �xed wall at . An

observer in the car hears both the source

frequency as well as the frequency of sound

4
m

s

https://dl.doubtnut.com/l/_3GURFnSMSjmV
https://dl.doubtnut.com/l/_ESALJNTWm4yq


re�ected from the wall. If he hears 10 beats per

second between the two sounds, the velocity

of sound in air will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

330
m

s

387
m

s

404
m

s

340
m

s

https://dl.doubtnut.com/l/_ESALJNTWm4yq
https://dl.doubtnut.com/l/_fKCFAVIwFH3o


232.   

In the �gure shown, a source of sound of

frequency 510 Hz moves with constant velocity

 in the direction shown. The wind is

blowing at a constant velocity 

towards an observer who is at rest at point B.

corresponding to the sound emitted by the

source at initial position A, the frequency

vS = 20
m

s

vW = 20
m

s

https://dl.doubtnut.com/l/_fKCFAVIwFH3o


detected by the observer is equal to (speed of

sound relative to air is )

A. 510 Hz

B. 500 Hz

C. 525 Hz

D. 550 Hz

Answer: C

Watch Video Solution

330
m

s

https://dl.doubtnut.com/l/_fKCFAVIwFH3o


233.   

A wall is moving with velocity u and a source

of sound moves with velocity  in the same

direction as shown in the �gure. Assuming

that the sound travels with velocity , the

ratio of incident sound wavelength on the wall

to the re�ected sound wavelength by the wall

is equal to

u

2

10u

https://dl.doubtnut.com/l/_CVg8Cigwp23J


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

9: 11

11: 9

4: 5

5: 4

https://dl.doubtnut.com/l/_CVg8Cigwp23J


234.   

For a sound wave travelling towards 

direction, sinusoidal longitudinal

displacement  at a certain time is given as a

function of  (Fig). If bulk modulus of air is

, the variation of pressure

excess will be

A. 

+x

ε

x

B = 5 × 105 N

m2

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


B. 

C. 

D. 

Answer: A

Watch Video Solution

235. If the source is moving towards right,

wavefront of sound waves get modi�es to

https://dl.doubtnut.com/l/_VhLrqCzIzrZt
https://dl.doubtnut.com/l/_fDZUZ5cAZvt4


A. 

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_fDZUZ5cAZvt4
https://dl.doubtnut.com/l/_XtBXfElR9MN9


236. Consider a source of sound  and an

observer . The sound source is of frequency 

. The frequency observed be  is found to

be  if  approaches  at speed  and  is

stationary,  If  approaches  at a speed 

and  is stationary and  if each of  and 

has speed  towards one another Now.

A. 

B. 

C. 

D. 

S

P

n0 P

n1 P S v S

n2 S P v

P n3 P S

v

2

f1 ≠ f2 ≠ f3

f1 < f2

f3 < f0

f1 < f3 < f2

https://dl.doubtnut.com/l/_XtBXfElR9MN9


Answer: B

Watch Video Solution

237. When source and detector are stationary

but the wind is blowing at speed , the

apparent wavelength  on the wind side is

related to actual wavelength  by [take speed

of sound is air as v]

A. 

B. 

vW

λ'

λ

λ' = λ

λ' = λ
vW

v

https://dl.doubtnut.com/l/_XtBXfElR9MN9
https://dl.doubtnut.com/l/_i95pCQ76GIr8


C. 

D. 

Answer: C

Watch Video Solution

λ' = λ
vW + v

v

λ' = λ
v

v − vW

238.   

Figure. Represents the displacement  versusy

https://dl.doubtnut.com/l/_i95pCQ76GIr8
https://dl.doubtnut.com/l/_ZSN33lYSC65u


distance  along the direction of propagation

of a longitudinal wave. The pressure is

maximum at position marked

A. P

B. Q

C. R

D. S

Answer: C

Watch Video Solution

x

https://dl.doubtnut.com/l/_ZSN33lYSC65u
https://dl.doubtnut.com/l/_RJCk31IkOYnL


239. The driver of a car approaching a vertical

wall notices that the frequency of the horn of

his car changes from 400 Hz to 450 Hz after

being re�ected from the wall. Assuming speed

of sound to be , the speed of approach

of car towards the wall is

A. 

B. 

C. 

D. 

340
m

s

10
m

s

20
m

s

30
m

s

40
m

s

https://dl.doubtnut.com/l/_RJCk31IkOYnL


Answer: C

Watch Video Solution

240. The di�erence between the apparent

frequency of a source of sound as perceived by

the observer during its approach and

recession is 2% of the natural frequency of the

source. If the velocity of sound in air is 300

m/s, the velocity of the source is

A. 1.5
m

s

https://dl.doubtnut.com/l/_RJCk31IkOYnL
https://dl.doubtnut.com/l/_wKEBXwlnjwRW


B. 

C. 

D. 

Answer: B

Watch Video Solution

3
m

s

6
m

s

12
m

s

241. The freqency of a radar is 780 M hz. The

frequency of the re�ected wave from an

aerolane is increased by 2.6 kHz. The velocity of

aeroplane is

https://dl.doubtnut.com/l/_wKEBXwlnjwRW
https://dl.doubtnut.com/l/_j38pWSdq9jEq


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2
km

s

1
km

s

0.5
km

s

0.25
km

s

242. A train moves towards a stationary

observer with speed . The train sound a

whistle and its frequency registered by the

34m/s

https://dl.doubtnut.com/l/_j38pWSdq9jEq
https://dl.doubtnut.com/l/_ZnM8NQ2EyhpF


observer by the observer is . If the train's

speed is reduced to , the frequency

registered is . If the speed of sound is 

, then the ratio  is

A. 

B. 

C. 2

D. 

Answer: C

Watch Video Solution

f1

17m/s

f2

340m/s f1 /f2

18

19

1

2

19

18

https://dl.doubtnut.com/l/_ZnM8NQ2EyhpF


243. A siren placed at a railway platfrom is

emitted sound of frequency , A

passenger sitting in retun journey in a

di�erent train  he records a frequency of

 while approaching the same siren. The

ratio of the velocity of train  to that of train

 is

A. 

B. 2

C. 

5kHZ

B

6.0kHZ

B

A

242
252

5

6

https://dl.doubtnut.com/l/_ZnM8NQ2EyhpF
https://dl.doubtnut.com/l/_ZYaa6Tov99zV


D. 

Answer: D

Watch Video Solution

11

6

244. A person speaking normally produces a

sound of intensity 40 dB at a distance of 1 m. If

the threshold intensity for reasonable

audibility is 20 dB. The maximum distance at

which he can heard cleary is

A. 4 m

https://dl.doubtnut.com/l/_ZYaa6Tov99zV
https://dl.doubtnut.com/l/_kYcb173wIegl


B. 5 m

C. 10 m

D. 20 m

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_kYcb173wIegl


245.   

A police car moving at  chases a

motorcyclist. The police man sounds his horn

of frequency 176 Hz, while both of them move

towards a stationary siren of frequency 165 Hz.

Calculate the speed of motorcyclist if it is

given that he does not hear any beat (speed of

sound in air is )

A. 

22
m

s

330
m

s

33
m

s

https://dl.doubtnut.com/l/_dm4hOCg0Dn4Z


B. 

C. 

D. zero

Answer: C

Watch Video Solution

22
m

s

11
m

s

246. In sport meet the timing of a 200 m

straight dash is recorded at the �nish point by

starting an accurate stop watch on hearing

the sound of starting gun �ren at the starting

https://dl.doubtnut.com/l/_dm4hOCg0Dn4Z
https://dl.doubtnut.com/l/_UADaaeQ9TZ78


poing. The time recorded will be more

accurate

A. In winter

B. in summer

C. in all seasons

D. none of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_UADaaeQ9TZ78


247. When a source moves away from a

stationary observer, the frequency is  times

the original frequency. Given: speed of sound

 . The speed of the source is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

6

7

= 330
m

s

40
m

s

55
m

s

330
m

s

165
m

s

https://dl.doubtnut.com/l/_EHsNO4nVuuNy


Watch Video Solution

248. Length of a string of density  and

Young's modulus Y under tension is increased

by  times of its original length If the velocity

of transverse and longitudinal vibration of the

string is same, �nd the value of such velocity.

A. 

B. 

C. 

D. 

ρ

1

n

√
Y

ρn

√
Y

ρ
1
2

√
Y

ρ

√
Y

ρn
3
2

https://dl.doubtnut.com/l/_EHsNO4nVuuNy
https://dl.doubtnut.com/l/_WR4YzdgPDdun


Answer: B

Watch Video Solution

249. Source and observer start moving

simulatneously along x and y-axis respectively.

The speed of source is twice the speed of

observer . If the ratio of observer frequency

to the frequency of the source is , �nd the

velocity of sound.

A. 

V0

0.75

V0
11

√5

https://dl.doubtnut.com/l/_WR4YzdgPDdun
https://dl.doubtnut.com/l/_qxPnLtfBkwqv


B. 

C. 

D. 

Answer: C

Watch Video Solution

V0
17

√5

V0
16

√5

V0
19

√5

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


250.   

A statinary observer receives a sound of

frequency 2000 Hz. The variation of apparent

frequency and time is shown. Find the speed

of source, if velocity of sound is 

A. 

300
m

s

66.6
m

s

https://dl.doubtnut.com/l/_b5QvA8gR2Vxo


B. 

C. 

D. 

Answer: B

Watch Video Solution

33.3
m

s

27.3
m

s

59.3
m

s

https://dl.doubtnut.com/l/_b5QvA8gR2Vxo


251.   

A source of sound of frequency  is placed on

the ground. A detector placed at a height is

released from rest on this source. The

observed frequency  is plotted against

time  . The speed of sound in air is

. Find  ( ).

f1

f(Hz)

t(sec)

300
m

s
f1 g = 10

m

s

https://dl.doubtnut.com/l/_hrzAX3Uuk2xL


A. 

B. 

C. 

D. 

Watch Video Solution

0.5 × 103Hz

2 × 103Hz

0.25 × 103Hz

0.2 × 103Hz

252. A sound wave of frequency  travels

horizontally to the right . It is te�ected from a

larger vertical plane surface moving to left

f

https://dl.doubtnut.com/l/_hrzAX3Uuk2xL
https://dl.doubtnut.com/l/_K0uX70o7Oy0Q


with a speed . the speed of sound in medium

is  

(a) The number of waves striking the surface

per second is   

(b) The wavelength of re�ected wave is

  

(c) The frequency of the re�ected wave is

  

(d) The number of beats heard by a stationary

listener to the left of the re�ecting surface is

v

c

f(c + υ)

c

c(c − υ)

f(c + υ)

f((c + υ))

(c + υ)

υf

c − υ

https://dl.doubtnut.com/l/_K0uX70o7Oy0Q


A. The number of wave striking the surface

per second is 

B. The wavelength of re�ected wave is

C. The frequency of re�ected wave is

D. The number of beats heard by a

stationary listener to the left to the

re�ecting surface is 

f((c + v))

c

c(c − v)

f(c + v)

f(c + v)

c − v

vf

(c − v)

https://dl.doubtnut.com/l/_K0uX70o7Oy0Q


Multiple Correct

Watch Video Solution

1. Which of the following statements are

incorrect?

A. Wave pulses in strings are transverse

waves.

B. Sound waves in air are transverse waves

of compression and rarefaction.

https://dl.doubtnut.com/l/_K0uX70o7Oy0Q
https://dl.doubtnut.com/l/_Vb691UdD1ez4


C. The speed of sound in air at  is

twice that at .

D. A 60dB sound has twice the intensity of

a 30 dB sound.

Answer: B::C::D

Watch Video Solution

20∘C

5∘C

2. A source  of sound wave of �xed frequency 

 and an observer  are located in air initially

at the space points  and , a �xed distance

S

N O

A B

https://dl.doubtnut.com/l/_Vb691UdD1ez4
https://dl.doubtnut.com/l/_ftJw3D4vhCQS


apart. State in which of the following cases,

the observer will NOT see any Doppler e�ect

and will receive the same frequency  as

produced by the source.

A. Both the source  and observer 

remain stationary but a wind blows with

a constant speed in an arbitrary

direction.

B. The observer remains stationary but the

source  moves parallel to and in the

N

S O

S

https://dl.doubtnut.com/l/_ftJw3D4vhCQS


same direction and with the same speed

as the wind.

C. The source remains stationary but the

observer and the wind have the same

speed away from the source.

D. The source and the observer move

directly against the wind but both with

the same speed.

Answer: A::D

Watch Video Solution

https://dl.doubtnut.com/l/_ftJw3D4vhCQS


3. A vibrating tuning fork is �rst held in the

hand and then its end is broght in contact

with a table. Which of the following statement

(s) is are correct in respect of this situation?

A. The sound is louder when the tuning

fork is held in hand

B. The sound is louder when the tuning

fork is in contact with table.

https://dl.doubtnut.com/l/_ftJw3D4vhCQS
https://dl.doubtnut.com/l/_cTVJWvK1sG25


C. The sound dies away sooner when

tuning fork is brought in contact with

the table.

D. The sound remains for a longer duration

when turning fork is held in hand.

Answer: B::C::D

Watch Video Solution

https://dl.doubtnut.com/l/_cTVJWvK1sG25


4.   

A source of sound and detector are moving as

shown in Fig. at . Take velocity of sound

wave to be . For this situation mark out the

correct statement(s).

A. (a)The frequency received by the

detector is always greater than 

t = 0

v

f0

https://dl.doubtnut.com/l/_7Y6ttdTXQ1YA


B. (b)Initially, frequency received by the

detector is greater than , becomes

equal to , and then decreases with the

time.

C. (c)Frequency received by the detector is

equal to  at .

D. (d)Frequency received by the detector

can never be equal to 

Answer: B::C

Watch Video Solution

f0

f0

f0 t =
dcot θ0

(2v0)

f0

https://dl.doubtnut.com/l/_7Y6ttdTXQ1YA


5. Which of the following statements are

correct?

A. (a)Changes inair temperature have no

e�ect on the speed of sound.

B. (b)Changes in air pressure have no e�ect

on the speed of sound.

C. (c)The speed of sound in water is higher

that in air.

https://dl.doubtnut.com/l/_7Y6ttdTXQ1YA
https://dl.doubtnut.com/l/_6b03XQcpFvES


D. (d)The speed of sound in water is lower

than in air.

Answer: B::C

Watch Video Solution

6. Consider a souce of sound , and an

observer/detector . The source emits a

sound wave of frequency . The frequency

observed by  is found to be (i) , if 

approaches  and  is stationary  

S

D

f0

D f1 D

S S

https://dl.doubtnut.com/l/_6b03XQcpFvES
https://dl.doubtnut.com/l/_z9NjtVxDnEbr


(ii) , if  approaches  and  is stationary  

(iii) ,if both  and  and  is stationary

Speed 

In all three cases, relative velocity of  wrt  is

the same. For this situation which is incorrect?

A. 

B. 

C. 

D.  lies between  and 

Answer: B::C::D

f2 S S S

f3 S D D

S D

n1 = n2 = n3

n1 < n2

n3 > n0

n3 n1 n2

https://dl.doubtnut.com/l/_z9NjtVxDnEbr


Watch Video Solution

7. An observer  is moving directly towards a

stationary sound source while another

observer  is moving away from the source

with the same velocity. Which of the following

statements are correct?

A. (a)Average of freqeuncies recorded by 

and  is equal to natural frequency of

the source

A

B

A

B

https://dl.doubtnut.com/l/_z9NjtVxDnEbr
https://dl.doubtnut.com/l/_U66EMm1H9cdo


B. (b)Wavelength of wave received by  is

less than that of waves received by .

C. (c)Wavelength of waves received by two

observers will be same.

D. (d)Both the observers will observe the

wave travelling with same speed.

Answer: A::C

Watch Video Solution

A

B

https://dl.doubtnut.com/l/_U66EMm1H9cdo


8. A sonic source, located in a uniform

medium, emits waves of frequency . If

intensity, energy density (energy per unit

volume of the medium) and maximum speed

of oscillations of medium particle are,

respectively, ,  and  at a point, then which

of the following graphs are correct?

A. 

B. 

n

I E u0

https://dl.doubtnut.com/l/_lMdf9xIVSiEW


C. 

D. 

Answer: A::C::D

Watch Video Solution

9. Plane harmonic waves of frequency 500 Hz

are produced in air with displacement

amplitude of . Given that density of air is10μm

https://dl.doubtnut.com/l/_lMdf9xIVSiEW
https://dl.doubtnut.com/l/_vRJgKfah3tt9


 and speed of sound in air is .

Then

A. the pressure amplitude is 

B. the energy density is 

C. the energy �ux is 

D. only (a) and (c ) are correct

Answer: A::B::C

Watch Video Solution

1.29
kg

m3
340

m

s

13.8
N

m2

6.4 × 10− 4 J

m3

0.22
J

(m2s)

https://dl.doubtnut.com/l/_vRJgKfah3tt9


10. A driver in a stationary car blows a horn

which produces monochromatic sound waves

of freqeuncy 1000 Hz normally towards a

re�ecting wall. The wall approaches the car

with a speed of .

A. The frequency of sound re�ected from

wall and heard by the driver is 1020 Hz

B. The frequency of sound re�ected from

wall and heard by the deriver is 980 Hz

3.3
m

s

https://dl.doubtnut.com/l/_F7b3u5B6dtfG


C. The percentage increase in frequency of

sound after re�ection from wall is 

D. The percentage decrease in freqeuncy of

sound after re�ection from wall is 

Answer: A::C

Watch Video Solution

2 %

2 %

https://dl.doubtnut.com/l/_F7b3u5B6dtfG


11.   

In the �gure shown, an observer  �oats

(static) on water surface with ears in air while

another observer  is moving upwards with

constant velocity  in water. The

source moves down with constant velocity

 and emits sound of freqeuncy . The

O1

O2

V1 =
V

5

VS =
V

5
f

https://dl.doubtnut.com/l/_rGpMfunIkOi8


velocity of sound in air is  and that in water

is . For the situation shown in �gure.

A. (a)The wavelength of the sound received

by  is 

B. (b)The wavelength of the sound received

by  is 

C. (c)The frequency of the sound received

by  is 

D. (d)The wavelength of the sound received

by  is 

V

4V

O1
4V

5f

O1
V

f

O2
21f

16

O2
16V

5f

https://dl.doubtnut.com/l/_rGpMfunIkOi8


Answer: A::C::D

Watch Video Solution

12. Which of the following statements are

incorrect?

A. Wave pulses in strings are transverse

waves.

B. Sound waves in air are transverse waves

of compression and rarefaction.

https://dl.doubtnut.com/l/_rGpMfunIkOi8
https://dl.doubtnut.com/l/_RaAeXvb4Tl25


C. The speed of sound in air at  is

twice that at .

D. A 60dB sound has twice the intensity of

a 30 dB sound.

Answer: B::C::D

Watch Video Solution

20∘C

5∘C

13. A source  of sound wave of �xed

frequency  and an observer  are located in

air initially at the space points  and , a

S

N O

A B

https://dl.doubtnut.com/l/_RaAeXvb4Tl25
https://dl.doubtnut.com/l/_fmw77Uop6LfB


�xed distance apart. State in which of the

following cases, the observer will NOT see any

Doppler e�ect and will receive the same

frequency  as produced by the source.

A. Both the source  and observer 

remain stationary but a wind blows with

a constant speed in an arbitrary

direction.

B. The observer remains stationary but the

source  moves parallel to and in the

N

S O

S

https://dl.doubtnut.com/l/_fmw77Uop6LfB


same direction and with the same speed

as the wind.

C. The source remains stationary but the

observer and the wind have the same

speed away from the source.

D. The source and the observer move

directly against the wind but both with

the same speed.

Answer: A::D

Watch Video Solution

https://dl.doubtnut.com/l/_fmw77Uop6LfB


14. A vibrating tuning fork is �rst held in the

hand and then its end is broght in contact

with a table. Which of the following statement

(s) is are correct in respect of this situation?

A. The sound is louder when the tuning

fork is held in hand

B. The sound is louder when the tuning

fork is in contact with table.

https://dl.doubtnut.com/l/_fmw77Uop6LfB
https://dl.doubtnut.com/l/_ZidzwKKXiU2l


C. The sound dies away sooner when

tuning fork is brought in contact with

the table.

D. The sound remains for a longer duration

when turning fork is held in hand.

Answer: B::C::D

Watch Video Solution

https://dl.doubtnut.com/l/_ZidzwKKXiU2l


15.   

A source of sound and detector are moving as

shown in Fig. at . Take velocity of sound

wave to be . For this situation mark out the

correct statement(s).

A. The frequency received by the detector

is always greater than 

t = 0

v

f0

https://dl.doubtnut.com/l/_HZyvfwEb636N


B. Initially, frequency received by the

detector is greater than , becomes

equal to , and then decreases with the

time.

C. Frequency received by the detector is

equal to  at .

D. Frequency received by the detector can

never be equal to 

Answer: B::C

Watch Video Solution

f0

f0

f0 t =
dcot θ0

(2v0)

f0

https://dl.doubtnut.com/l/_HZyvfwEb636N


16. Which of the following statements are

correct?

A. Changes inair temperature have no

e�ect on the speed of sound.

B. Changes in air pressure have no e�ect

on the speed of sound.

C. The speed of sound in water is higher

that in air.

https://dl.doubtnut.com/l/_HZyvfwEb636N
https://dl.doubtnut.com/l/_G3Dj8eQBqcrz


D. The speed of sound in water is lower

than in air.

Answer: B::C

Watch Video Solution

17. Consider a source of sound  and an

observer . The sound source is of frequency 

. The frequency observed be  is found to

be  if  approaches  at speed  and  is

stationary,  If  approaches  at a speed 

S

P

n0 P

n1 P S v S

n2 S P v

https://dl.doubtnut.com/l/_G3Dj8eQBqcrz
https://dl.doubtnut.com/l/_RYqr1dx0Uc7a


and  is stationary and  if each of  and 

has speed  towards one another Now.

A. 

B. 

C. 

D.  lies between  and 

Answer: B::C::D

Watch Video Solution

P n3 P S

v

2

n1 = n2 = n3

n1 < n2

n3 > n0

n3 n1 n2

https://dl.doubtnut.com/l/_RYqr1dx0Uc7a


18. An observer  is moving directly towards a

stationary sound source while another

observer  is moving away from the source

with the same velocity. Which of the following

statements are correct?

A. Average of freqeuncies recorded by 

and  is equal to natural frequency of

the source

B. Wavelength of wave received by  is less

than that of waves received by .

A

B

A

B

A

B

https://dl.doubtnut.com/l/_4vZ1Doxuax4w


C. Wavelength of waves received by two

observers will be same.

D. Both the observers will observe the wave

travelling with same speed.

Answer: A::C

Watch Video Solution

19. A sonic source, located in a uniform

medium, emits waves of frequency . If

intensity, energy density (energy per unit

n

https://dl.doubtnut.com/l/_4vZ1Doxuax4w
https://dl.doubtnut.com/l/_NZwwkbiNXbZ4


volume of the medium) and maximum speed

of oscillations of medium particle are,

respectively, ,  and  at a point, then which

of the following graphs are correct?

A. 

B. 

C. 

I E u0

https://dl.doubtnut.com/l/_NZwwkbiNXbZ4


D. 

Answer: A::C::D

Watch Video Solution

20. Plane harmonic waves of frequency 500 Hz

are produced in air with displacement

amplitude of . Given that density of air is

 and speed of sound in air is .

Then

10μm

1.29
kg

m3
340

m

s

https://dl.doubtnut.com/l/_NZwwkbiNXbZ4
https://dl.doubtnut.com/l/_tJWWu7B5jFmu


A. the pressure amplitude is 

B. the energy density is 

C. the energy �ux is 

D. only (a) and (c ) are correct

Answer: A::B::C

Watch Video Solution

13.8
N

m2

6.4 × 10− 4 J

m3

0.22
J

(m2s)

21. A driver in a stationary car blows a horn

which produces monochromatic sound waves

of freqeuncy 1000 Hz normally towards a

https://dl.doubtnut.com/l/_tJWWu7B5jFmu
https://dl.doubtnut.com/l/_BiIQiayng5Pt


re�ecting wall. The wall approaches the car

with a speed of .

A. The frequency of sound re�ected from

wall and heard by the driver is 1020 Hz

B. The frequency of sound re�ected from

wall and heard by the deriver is 980 Hz

C. The percentage increase in frequency of

sound after re�ection from wall is 

D. The percentage decrease in freqeuncy of

sound after re�ection from wall is 

3.3
m

s

2 %

2 %

https://dl.doubtnut.com/l/_BiIQiayng5Pt


Answer: A::C

Watch Video Solution

22.   

In the �gure shown, an observer  �oats

(static) on water surface with ears in air while

O1

https://dl.doubtnut.com/l/_BiIQiayng5Pt
https://dl.doubtnut.com/l/_HPkoF18QQTUs


another observer  is moving upwards with

constant velocity  in water. The

source moves down with constant velocity

 and emits sound of freqeuncy . The

velocity of sound in air is  and that in water

is . For the situation shown in �gure.

A. The wavelength of the sound received by

 is 

B. The wavelength of the sound received by

 is 

O2

V1 =
V

5

VS =
V

5
f

V

4V

O1
4V

5f

O1
V

f

https://dl.doubtnut.com/l/_HPkoF18QQTUs


C. The frequency of the sound received by

 is 

D. The wavelength of the sound received by

 is 

Answer: A::C::D

Watch Video Solution

O2
21f

16

O2
16V

5f

23. Which of the following statements are

incorrect?

https://dl.doubtnut.com/l/_HPkoF18QQTUs
https://dl.doubtnut.com/l/_kdMH78OE374t


A. Wave pulses in strings are transverse

waves.

B. Sound waves in air are transverse waves

of compression and rarefaction.

C. The speed of sound in air at  is

twice that at .

D. A 60dB sound has twice the intensity of

a 30 dB sound.

Answer: B::C::D

Watch Video Solution

20∘C

5∘C

https://dl.doubtnut.com/l/_kdMH78OE374t


24. A source  of sound wave of �xed

frequency  and an observer  are located in

air initially at the space points  and , a

�xed distance apart. State in which of the

following cases, the observer will NOT see any

Doppler e�ect and will receive the same

frequency  as produced by the source.

A. Both the source  and observer 

remain stationary but a wind blows with

S

N O

A B

N

S O

https://dl.doubtnut.com/l/_kdMH78OE374t
https://dl.doubtnut.com/l/_zP9iMm4cAxVH


a constant speed in an arbitrary

direction.

B. The observer remains stationary but the

source  moves parallel to and in the

same direction and with the same speed

as the wind.

C. The source remains stationary but the

observer and the wind have the same

speed away from the source.

S

https://dl.doubtnut.com/l/_zP9iMm4cAxVH


D. The source and the observer move

directly against the wind but both with

the same speed.

Answer: A::D

Watch Video Solution

25. A vibrating tuning fork is �rst held in the

hand and then its end is broght in contact

with a table. Which of the following statement

(s) is are correct in respect of this situation?

https://dl.doubtnut.com/l/_zP9iMm4cAxVH
https://dl.doubtnut.com/l/_ibFlGYMgGCZy


A. The sound is louder when the tuning

fork is held in hand

B. The sound is louder when the tuning

fork is in contact with table.

C. The sound dies away sooner when

tuning fork is brought in contact with

the table.

D. The sound remains for a longer duration

when turning fork is held in hand.

Answer: B::C::D

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


Watch Video Solution

26.   

A source of sound and detector are moving as

shown in Fig. at . Take velocity of sound

wave to be . For this situation mark out the

correct statement(s).

t = 0

v

https://dl.doubtnut.com/l/_ibFlGYMgGCZy
https://dl.doubtnut.com/l/_mEQan6GBlyIz


A. The frequency received by the detector

is always greater than 

B. Initially, frequency received by the

detector is greater than , becomes

equal to , and then decreases with the

time.

C. Frequency received by the detector is

equal to  at .

D. Frequency received by the detector can

never be equal to 

f0

f0

f0

f0 t =
dcot θ0

(2v0)

f0

https://dl.doubtnut.com/l/_mEQan6GBlyIz


Answer: B::C

Watch Video Solution

27. Which of the following statements are

correct?

A. Changes inair temperature have no

e�ect on the speed of sound.

B. Changes in air pressure have no e�ect

on the speed of sound.

https://dl.doubtnut.com/l/_mEQan6GBlyIz
https://dl.doubtnut.com/l/_s7VeRrHAYCd9


C. The speed of sound in water is higher

that in air.

D. The speed of sound in water is lower

than in air.

Answer: B::C

Watch Video Solution

28. Consider a source of sound  and an

observer . The sound source is of frequency 

. The frequency observed be  is found to

S

P

n0 P

https://dl.doubtnut.com/l/_s7VeRrHAYCd9
https://dl.doubtnut.com/l/_1wLPFT0ctRg4


be  if  approaches  at speed  and  is

stationary,  If  approaches  at a speed 

and  is stationary and  if each of  and 

has speed  towards one another Now.

A. 

B. 

C. 

D.  lies between  and 

Answer: B::C::D

Watch Video Solution

n1 P S v S

n2 S P v

P n3 P S

v

2

n1 = n2 = n3

n1 < n2

n3 > n0

n3 n1 n2

https://dl.doubtnut.com/l/_1wLPFT0ctRg4


29. An observer  is moving directly towards a

stationary sound source while another

observer  is moving away from the source

with the same velocity. Which of the following

statements are correct?

A. Average of freqeuncies recorded by 

and  is equal to natural frequency of

the source

B. Wavelength of wave received by  is less

than that of waves received by .

A

B

A

B

A

B

https://dl.doubtnut.com/l/_1wLPFT0ctRg4
https://dl.doubtnut.com/l/_aJu3d1j7pczt


C. Wavelength of waves received by two

observers will be same.

D. Both the observers will observe the wave

travelling with same speed.

Answer: A::C

Watch Video Solution

30. A sonic source, located in a uniform

medium, emits waves of frequency . If

intensity, energy density (energy per unit

n

https://dl.doubtnut.com/l/_aJu3d1j7pczt
https://dl.doubtnut.com/l/_emxD3cayVWpH


volume of the medium) and maximum speed

of oscillations of medium particle are,

respectively, ,  and  at a point, then which

of the following graphs are correct?

A. 

B. 

C. 

I E u0

https://dl.doubtnut.com/l/_emxD3cayVWpH


D. 

Answer: A::C::D

Watch Video Solution

31. Plane harmonic waves of frequency 500 Hz

are produced in air with displacement

amplitude of . Given that density of air is

 and speed of sound in air is .

Then

10μm

1.29
kg

m3
340

m

s

https://dl.doubtnut.com/l/_emxD3cayVWpH
https://dl.doubtnut.com/l/_Aql2XlNAbiQ6


A. the pressure amplitude is 

B. the energy density is 

C. the energy �ux is 

D. only (a) and (c ) are correct

Answer: A::B::C

Watch Video Solution

13.8
N

m2

6.4 × 10− 4 J

m3

0.22
J

(m2s)

32. A driver in a stationary car blows a horn

which produces monochromatic sound waves

of freqeuncy 1000 Hz normally towards a

https://dl.doubtnut.com/l/_Aql2XlNAbiQ6
https://dl.doubtnut.com/l/_Tsx3LSQ9uC3u


re�ecting wall. The wall approaches the car

with a speed of .

A. The frequency of sound re�ected from

wall and heard by the driver is 1020 Hz

B. The frequency of sound re�ected from

wall and heard by the deriver is 980 Hz

C. The percentage increase in frequency of

sound after re�ection from wall is 

D. The percentage decrease in freqeuncy of

sound after re�ection from wall is 

3.3
m

s

2 %

2 %

https://dl.doubtnut.com/l/_Tsx3LSQ9uC3u


Answer: A::C

Watch Video Solution

33.   

In the �gure shown, an observer  �oats

(static) on water surface with ears in air while

O1

https://dl.doubtnut.com/l/_Tsx3LSQ9uC3u
https://dl.doubtnut.com/l/_Vd5IooNOGks7


another observer  is moving upwards with

constant velocity  in water. The

source moves down with constant velocity

 and emits sound of freqeuncy . The

velocity of sound in air is  and that in water

is . For the situation shown in �gure.

A. The wavelength of the sound received by

 is 

B. The wavelength of the sound received by

 is 

O2

V1 =
V

5

VS =
V

5
f

V

4V

O1
4V

5f

O1
V

f

https://dl.doubtnut.com/l/_Vd5IooNOGks7


C. The frequency of the sound received by

 is 

D. The wavelength of the sound received by

 is 

Answer: A::C::D

Watch Video Solution

O2
21f

16

O2
16V

5f

34. Which of the following statements are

incorrect?

https://dl.doubtnut.com/l/_Vd5IooNOGks7
https://dl.doubtnut.com/l/_SiNhawq6NwrX


A. Wave pulses in strings are transverse

waves.

B. Sound waves in air are transverse waves

of compression and rarefaction.

C. The speed of sound in air at  is

twice that at .

D. A 60dB sound has twice the intensity of

a 30 dB sound.

Answer: B::C::D

Watch Video Solution

20∘C

5∘C

https://dl.doubtnut.com/l/_SiNhawq6NwrX


35. A source  of sound wave of �xed

frequency  and an observer  are located in

air initially at the space points  and , a

�xed distance apart. State in which of the

following cases, the observer will NOT see any

Doppler e�ect and will receive the same

frequency  as produced by the source.

A. Both the source  and observer 

remain stationary but a wind blows with

S

N O

A B

N

S O

https://dl.doubtnut.com/l/_SiNhawq6NwrX
https://dl.doubtnut.com/l/_Jv6kDhg5RM4d


a constant speed in an arbitrary

direction.

B. The observer remains stationary but the

source  moves parallel to and in the

same direction and with the same speed

as the wind.

C. The source remains stationary but the

observer and the wind have the same

speed away from the source.

S

https://dl.doubtnut.com/l/_Jv6kDhg5RM4d


D. The source and the observer move

directly against the wind but both with

the same speed.

Answer: A::D

Watch Video Solution

36. A vibrating tuning fork is �rst held in the

hand and then its end is broght in contact

with a table. Which of the following statement

(s) is are correct in respect of this situation?

https://dl.doubtnut.com/l/_Jv6kDhg5RM4d
https://dl.doubtnut.com/l/_axODhs8ZGdeZ


A. The sound is louder when the tuning

fork is held in hand

B. The sound is louder when the tuning

fork is in contact with table.

C. The sound dies away sooner when

tuning fork is brought in contact with

the table.

D. The sound remains for a longer duration

when turning fork is held in hand.

Answer: B::C::D

https://dl.doubtnut.com/l/_axODhs8ZGdeZ


Watch Video Solution

37.   

A source of sound and detector are moving as

shown in Fig. at . Take velocity of sound

wave to be . For this situation mark out the

correct statement(s).

t = 0

v

https://dl.doubtnut.com/l/_axODhs8ZGdeZ
https://dl.doubtnut.com/l/_GvdGxSqGjP9i


A. The frequency received by the detector

is always greater than 

B. Initially, frequency received by the

detector is greater than , becomes

equal to , and then decreases with the

time.

C. Frequency received by the detector is

equal to  at .

D. Frequency received by the detector can

never be equal to 

f0

f0

f0

f0 t =
dcot θ0

(2v0)

f0

https://dl.doubtnut.com/l/_GvdGxSqGjP9i


Answer: B::C

Watch Video Solution

38. Which of the following statements are

correct?

A. Changes inair temperature have no

e�ect on the speed of sound.

B. Changes in air pressure have no e�ect

on the speed of sound.

https://dl.doubtnut.com/l/_GvdGxSqGjP9i
https://dl.doubtnut.com/l/_uWnw4Pgv5WwR


C. The speed of sound in water is higher

that in air.

D. The speed of sound in water is lower

than in air.

Answer: B::C

Watch Video Solution

39. Consider a source of sound  and an

observer . The sound source is of frequency 

. The frequency observed be  is found to

S

P

n0 P

https://dl.doubtnut.com/l/_uWnw4Pgv5WwR
https://dl.doubtnut.com/l/_0oXXtJJHDtVf


be  if  approaches  at speed  and  is

stationary,  If  approaches  at a speed 

and  is stationary and  if each of  and 

has speed  towards one another Now.

A. 

B. 

C. 

D.  lies between  and 

Answer: B::C::D

Watch Video Solution

n1 P S v S

n2 S P v

P n3 P S

v

2

n1 = n2 = n3

n1 < n2

n3 > n0

n3 n1 n2

https://dl.doubtnut.com/l/_0oXXtJJHDtVf


40. An observer  is moving directly towards a

stationary sound source while another

observer  is moving away from the source

with the same velocity. Which of the following

statements are correct?

A. Average of freqeuncies recorded by 

and  is equal to natural frequency of

the source

B. Wavelength of wave received by  is less

than that of waves received by .

A

B

A

B

A

B

https://dl.doubtnut.com/l/_0oXXtJJHDtVf
https://dl.doubtnut.com/l/_Hs904B32JSF2


C. Wavelength of waves received by two

observers will be same.

D. Both the observers will observe the wave

travelling with same speed.

Answer: A::C

Watch Video Solution

41. A sonic source, located in a uniform

medium, emits waves of frequency . If

intensity, energy density (energy per unit

n

https://dl.doubtnut.com/l/_Hs904B32JSF2
https://dl.doubtnut.com/l/_RU18X2HF5c6R


volume of the medium) and maximum speed

of oscillations of medium particle are,

respectively, ,  and  at a point, then which

of the following graphs are correct?

A. 

B. 

C. 

I E u0

https://dl.doubtnut.com/l/_RU18X2HF5c6R


D. 

Answer: A::C::D

Watch Video Solution

42. Plane harmonic waves of frequency 500 Hz

are produced in air with displacement

amplitude of . Given that density of air is

 and speed of sound in air is .

Then

10μm

1.29
kg

m3
340

m

s

https://dl.doubtnut.com/l/_RU18X2HF5c6R
https://dl.doubtnut.com/l/_LIqjarnWs799


A. the pressure amplitude is 

B. the energy density is 

C. the energy �ux is 

D. only (a) and (c ) are correct

Answer: A::B::C

Watch Video Solution

13.8
N

m2

6.4 × 10− 4 J

m3

0.22
J

(m2s)

43. A driver in a stationary car blows a horn

which produces monochromatic sound waves

of freqeuncy 1000 Hz normally towards a

https://dl.doubtnut.com/l/_LIqjarnWs799
https://dl.doubtnut.com/l/_99pB0s4Rhdjw


re�ecting wall. The wall approaches the car

with a speed of .

A. The frequency of sound re�ected from

wall and heard by the driver is 1020 Hz

B. The frequency of sound re�ected from

wall and heard by the deriver is 980 Hz

C. The percentage increase in frequency of

sound after re�ection from wall is 

D. The percentage decrease in freqeuncy of

sound after re�ection from wall is 

3.3
m

s

2 %

2 %

https://dl.doubtnut.com/l/_99pB0s4Rhdjw


Answer: A::C

Watch Video Solution

44.   

In the �gure shown, an observer  �oats

(static) on water surface with ears in air while

O1

https://dl.doubtnut.com/l/_99pB0s4Rhdjw
https://dl.doubtnut.com/l/_sYaGTalZCNFs


another observer  is moving upwards with

constant velocity  in water. The

source moves down with constant velocity

 and emits sound of freqeuncy . The

velocity of sound in air is  and that in water

is . For the situation shown in �gure.

A. The wavelength of the sound received by

 is 

B. The wavelength of the sound received by

 is 

O2

V1 =
V

5

VS =
V

5
f

V

4V

O1
4V

5f

O1
V

f

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


Assertion-Reasoning

C. The frequency of the sound received by

 is 

D. The wavelength of the sound received by

 is 

Answer: A::C::D

Watch Video Solution

O2
21f

16

O2
16V

5f

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


1. Statement I: A tuning fork is considered as a

source of an acoustic wave of a single

frequency as marked on its body. Statement II:

The tuning fork cannot produce any of its

harmonics due to its special nature of

construction.

A. Statement I is true, Statement II is true:

Statement II is a correct explanation for

statement I.

https://dl.doubtnut.com/l/_AxlD1rrzA0Uq


B. Statement I is true, Statement II is true,

Statement II is NOT a correct explanation

for Statement I.

C. Statement I is true, Statement II is false

D. Statement I is falce: Statement II is true

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_AxlD1rrzA0Uq


2. Statement I: The apparent freqeuncy which

is the frequency as noted by an observer or an

observing detection device of the acoustic

wave that moves from the source to the

observer propagating in a medium may be

di�erent from its true frequency. 

Statement II: A source in motion relative to an

observer sends out less or more number of

waves per metre distance in the medium and

an observer in motion collects less or more

number of waves per second that when both

of them remain at rest relatively.

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


A. (a)Statement I is true, Statement II is

true: Statement II is a correct

explanation for statement I.

B. (b)Statement I is true, Statement II is

true, Statement II is NOT a correct

explanation for Statement I.

C. (c)Statement I is true, Statement II is

false

D. (d)Statement I is false: Statement II is

true

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


Answer: C

Watch Video Solution

3. Statement I: If two people talk

simulaneously and each creates an intensity of

60 dB at a point , then total intensity level at

the point P is 120 dB 

Statement II: sound level is de�ned on a non-

linear scale.

P

https://dl.doubtnut.com/l/_mAWsoOESSafx
https://dl.doubtnut.com/l/_MgpnpAEoEGHI


A. (a)Statement I is true, Statement II is

true: Statement II is a correct

explanation for statement I.

B. (b)Statement I is true, Statement II is

true, Statement II is NOT a correct

explanation for Statement I.

C. (c)Statement I is true, Statement II is

false

D. (d)Statement I is false: Statement II is

true

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


Answer: D

Watch Video Solution

4. Assertion: Intensity of sound wave does not

change when the listener moves towards or

away from stationary source. 

Reason : The motion of listener causes the

apparent change in wavelength

A. Statement I is true, Statement II is true:

Statement II is a correct explanation for

https://dl.doubtnut.com/l/_MgpnpAEoEGHI
https://dl.doubtnut.com/l/_dNwzUi2KmeUo


statement I.

B. Statement I is true, Statement II is true,

Statement II is NOT a correct explanation

for Statement I.

C. Statement I is true, Statement II is false

D. Statement I is falce: Statement II is true

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_dNwzUi2KmeUo


5. Statement I: A 80 dB sound has twice the

intensity of a 40 dB sound. 

Statement II: Loudness of a sound of a certain

intensity I is de�ned as 

A. Statement I is true, Statement II is true:

Statement II is a correct explanation for

statement I.

B. Statement I is true, Statement II is true,

Statement II is NOT a correct explanation

L(in dB) = 10 log10 =
I

I0

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


for Statement I.

C. Statement I is true, Statement II is false

D. Statement I is falce: Statement II is true

Answer: D

Watch Video Solution

6. Statement I: A person is standing near a

railway trach. A train is moving on the track. As

the train is approaching the person, apparent

freqeuncy keeps on increasing and when the

https://dl.doubtnut.com/l/_LfGcXbJDIbBt
https://dl.doubtnut.com/l/_Re0fEyDZtfkX


train has passed the person, then apparent

freqeuncy keeps on decreasing. 

Statement II: When train is approaching the

person then, 

  

and when train is moving away from person 

  

Here, c is velocity of sound u is velocity of train

and  is original frequency of whistle.

A. Statement I is true, Statement II is true:

Statement II is a correct explanation for

f = f0[ ]
c

c − u

f = f0[ ]
c

c + u

f0

https://dl.doubtnut.com/l/_Re0fEyDZtfkX


statement I.

B. Statement I is true, Statement II is true,

Statement II is NOT a correct explanation

for Statement I.

C. Statement I is true, Statement II is false

D. Statement I is falce: Statement II is true

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Re0fEyDZtfkX


7. Statement I: A tuning fork is considered as a

source of an acoustic wave of a single

frequency as marked on its body. Statement II:

The tuning fork cannot produce any of its

harmonics due to its special nature of

construction.

A. Statement I is true, Statement II is true:

Statement II is a correct explanation for

statement I.

https://dl.doubtnut.com/l/_YUKF4LRULAza


B. Statement I is true, Statement II is true,

Statement II is NOT a correct explanation

for Statement I.

C. Statement I is true, Statement II is false

D. Statement I is falce: Statement II is true

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_YUKF4LRULAza


8. Statement I: The apparent freqeuncy which

is the frequency as noted by an observer or an

observing detection device of the acoustic

wave that moves from the source to the

observer propagating in a medium may be

di�erent from its true frequency. 

Statement II: A source in motion relative to an

observer sends out less or more number of

waves per metre distance in the medium and

an observer in motion collects less or more

number of waves per second that when both

of them remain at rest relatively.

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


A. Statement I is true, Statement II is true:

Statement II is a correct explanation for

statement I.

B. Statement I is true, Statement II is true,

Statement II is NOT a correct explanation

for Statement I.

C. Statement I is true, Statement II is false

D. Statement I is falce: Statement II is true

Answer: C

Watch Video Solution

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


9. Statement I: If two people talk

simulaneously and each creates an intensity of

60 dB at a point , then total intensity level at

the point P is 120 dB 

Statement II: sound level is de�ned on a non-

linear scale.

A. Statement I is true, Statement II is true:

Statement II is a correct explanation for

statement I.

P

https://dl.doubtnut.com/l/_GSzKRmmnEUHT
https://dl.doubtnut.com/l/_8q0y4tb3f1JY


B. Statement I is true, Statement II is true,

Statement II is NOT a correct explanation

for Statement I.

C. Statement I is true, Statement II is false

D. Statement I is falce: Statement II is true

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_8q0y4tb3f1JY


10. Assertion: Intensity of sound wave does

not change when the listener moves towards

or away from stationary source. 

Reason : The motion of listener causes the

apparent change in wavelength

A. Statement I is true, Statement II is true:

Statement II is a correct explanation for

statement I.

B. Statement I is true, Statement II is true,

Statement II is NOT a correct explanation

https://dl.doubtnut.com/l/_QF738odaAz1A


for Statement I.

C. Statement I is true, Statement II is false

D. Statement I is falce: Statement II is true

Answer: C

Watch Video Solution

11. Statement I: A 80 dB sound has twice the

intensity of a 40 dB sound. 

Statement II: Loudness of a sound of a certain

https://dl.doubtnut.com/l/_QF738odaAz1A
https://dl.doubtnut.com/l/_jUnthSqATiwJ


intensity I is de�ned as 

A. Statement I is true, Statement II is true:

Statement II is a correct explanation for

statement I.

B. Statement I is true, Statement II is true,

Statement II is NOT a correct explanation

for Statement I.

C. Statement I is true, Statement II is false

D. Statement I is falce: Statement II is true

L(in dB) = 10 log10( )
I

I0

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


Answer: D

Watch Video Solution

12. Statement I: A person is standing near a

railway track. A train is moving on the track. As

the train is approaching the person, apparent

frequency keeps on increasing and when the

train has passed the person, then apparent

frequency keeps on decreasing. 

Statement II: When train is approaching the

person then, 

https://dl.doubtnut.com/l/_jUnthSqATiwJ
https://dl.doubtnut.com/l/_FG6AKl2vxrNg


  

and when train is moving away from person 

  

Here, c is velocity of sound u is velocity of train

and  is original frequency of whistle.

A. Statement I is true, Statement II is true:

Statement II is a correct explanation for

statement I.

B. Statement I is true, Statement II is true,

Statement II is NOT a correct explanation

for Statement I.

f = f0[ ]
c

c − u

f = f0[ ]
c

c + u

f0

https://dl.doubtnut.com/l/_FG6AKl2vxrNg


C. Statement I is true, Statement II is false

D. Statement I is falce: Statement II is true

Answer: D

Watch Video Solution

13. Statement I: A tuning fork is considered as

a source of an acoustic wave of a single

frequency as marked on its body. Statement II:

The tuning fork cannot produce any of its

https://dl.doubtnut.com/l/_FG6AKl2vxrNg
https://dl.doubtnut.com/l/_vsoGOYT0jaH7


harmonics due to its special nature of

construction.

A. Statement I is true, Statement II is true:

Statement II is a correct explanation for

statement I.

B. Statement I is true, Statement II is true,

Statement II is NOT a correct explanation

for Statement I.

C. Statement I is true, Statement II is false

D. Statement I is falce: Statement II is true

https://dl.doubtnut.com/l/_vsoGOYT0jaH7


Answer: A

Watch Video Solution

14. Statement I: The apparent freqeuncy which

is the frequency as noted by an observer or an

observing detection device of the acoustic

wave that moves from the source to the

observer propagating in a medium may be

di�erent from its true frequency. 

Statement II: A source in motion relative to an

observer sends out less or more number of

https://dl.doubtnut.com/l/_vsoGOYT0jaH7
https://dl.doubtnut.com/l/_oQC5cpqW8S2N


waves per metre distance in the medium and

an observer in motion collects less or more

number of waves per second that when both

of them remain at rest relatively.

A. Statement I is true, Statement II is true:

Statement II is a correct explanation for

statement I.

B. Statement I is true, Statement II is true,

Statement II is NOT a correct explanation

for Statement I.

C. Statement I is true, Statement II is false

https://dl.doubtnut.com/l/_oQC5cpqW8S2N


D. Statement I is falce: Statement II is true

Answer: C

Watch Video Solution

15. Statement I: If two people talk

simulaneously and each creates an intensity of

60 dB at a point , then total intensity level at

the point P is 120 dB 

Statement II: sound level is de�ned on a non-

linear scale.

P

https://dl.doubtnut.com/l/_oQC5cpqW8S2N
https://dl.doubtnut.com/l/_SAaAjlpgzaXq


A. Statement I is true, Statement II is true:

Statement II is a correct explanation for

statement I.

B. Statement I is true, Statement II is true,

Statement II is NOT a correct explanation

for Statement I.

C. Statement I is true, Statement II is false

D. Statement I is falce: Statement II is true

Answer: D

Watch Video Solution

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


16. Assertion: Intensity of sound wave does not

change when the listener moves towards or

away from stationary source. 

Reason : The motion of listener causes the

apparent change in wavelength

A. Statement I is true, Statement II is true:

Statement II is a correct explanation for

statement I.

https://dl.doubtnut.com/l/_SAaAjlpgzaXq
https://dl.doubtnut.com/l/_QzofV7hc63x1


B. Statement I is true, Statement II is true,

Statement II is NOT a correct explanation

for Statement I.

C. Statement I is true, Statement II is false

D. Statement I is falce: Statement II is true

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_QzofV7hc63x1


17. Statement I: A 80 dB sound has twice the

intensity of a 40 dB sound. 

Statement II: Loudness of a sound of a certain

intensity I is de�ned as 

A. Statement I is true, Statement II is true:

Statement II is a correct explanation for

statement I.

B. Statement I is true, Statement II is true,

Statement II is NOT a correct explanation

L(in dB) = 10 log10( )
I

I0

https://dl.doubtnut.com/l/_jmOgo680bqVP


for Statement I.

C. Statement I is true, Statement II is false

D. Statement I is falce: Statement II is true

Answer: D

Watch Video Solution

18. Statement I: A person is standing near a

railway track. A train is moving on the track. As

the train is approaching the person, apparent

frequency keeps on increasing and when the

https://dl.doubtnut.com/l/_jmOgo680bqVP
https://dl.doubtnut.com/l/_M8okaLSknS44


train has passed the person, then apparent

frequency keeps on decreasing. 

Statement II: When train is approaching the

person then, 

  

and when train is moving away from person 

  

Here, c is velocity of sound u is velocity of train

and  is original frequency of whistle.

A. Statement I is true, Statement II is true:

Statement II is a correct explanation for

f = f0[ ]
c

c − u

f = f0[ ]
c

c + u

f0

https://dl.doubtnut.com/l/_M8okaLSknS44


statement I.

B. Statement I is true, Statement II is true,

Statement II is NOT a correct explanation

for Statement I.

C. Statement I is true, Statement II is false

D. Statement I is falce: Statement II is true

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_M8okaLSknS44


19.  A tuning fork is considered

as a source of an acoustic wave of a single

frequency as marked on its body.

 The tuning fork cannot

produce any of its harmonics due to its special

nature of construction.

A. Statement I is true, Statement II is true:

Statement II is a correct explanation for

statement I.

StatementI :

StatementII :

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


B. Statement I is true, Statement II is true,

Statement II is NOT a correct explanation

for Statement I.

C. Statement I is true, Statement II is false

D. Statement I is falce: Statement II is true

Answer: A

Watch Video Solution

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


20. Statement I: The apparent freqeuncy which

is the frequency as noted by an observer or an

observing detection device of the acoustic

wave that moves from the source to the

observer propagating in a medium may be

di�erent from its true frequency. 

Statement II: A source in motion relative to an

observer sends out less or more number of

waves per metre distance in the medium and

an observer in motion collects less or more

number of waves per second that when both

of them remain at rest relatively.

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


A. Statement I is true, Statement II is true:

Statement II is a correct explanation for

statement I.

B. Statement I is true, Statement II is true,

Statement II is NOT a correct explanation

for Statement I.

C. Statement I is true, Statement II is false

D. Statement I is falce: Statement II is true

Answer: C

Watch Video Solution

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


21. Statement I: If two people talk

simulaneously and each creates an intensity of

60 dB at a point , then total intensity level at

the point P is 120 dB 

Statement II: sound level is de�ned on a non-

linear scale.

A. Statement I is true, Statement II is true:

Statement II is a correct explanation for

statement I.

P

https://dl.doubtnut.com/l/_oyNyhDiioICZ
https://dl.doubtnut.com/l/_VYcYzVwQgcYt


B. Statement I is true, Statement II is true,

Statement II is NOT a correct explanation

for Statement I.

C. Statement I is true, Statement II is false

D. Statement I is falce: Statement II is true

Answer: D

Watch Video Solution

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


22. Statement I: Intensity of sound wave

changes when the listener moves towards or

away from the stationary source. 

Statement II: The motion of listener causes the

apparent change in wavelength.

A. Statement I is true, Statement II is true:

Statement II is a correct explanation for

statement I.

B. Statement I is true, Statement II is true,

Statement II is NOT a correct explanation

https://dl.doubtnut.com/l/_7VZU1ABERnos


for Statement I.

C. Statement I is true, Statement II is false

D. Statement I is falce: Statement II is true

Answer: C

Watch Video Solution

23. Statement I: A 80 dB sound has twice the

intensity of a 40 dB sound. 

Statement II: Loudness of a sound of a certain

https://dl.doubtnut.com/l/_7VZU1ABERnos
https://dl.doubtnut.com/l/_7RUawa1iB3aD


intensity I is de�ned as 

A. Statement I is true, Statement II is true:

Statement II is a correct explanation for

statement I.

B. Statement I is true, Statement II is true,

Statement II is NOT a correct explanation

for Statement I.

C. Statement I is true, Statement II is false

D. Statement I is falce: Statement II is true

L(in dB) = 10 log10( )
I

I0

https://dl.doubtnut.com/l/_7RUawa1iB3aD


Answer: D

Watch Video Solution

24. Statement I: A person is standing near a

railway track. A train is moving on the track. As

the train is approaching the person, apparent

frequency keeps on increasing and when the

train has passed the person, then apparent

frequency keeps on decreasing. 

Statement II: When train is approaching the

person then, 

https://dl.doubtnut.com/l/_7RUawa1iB3aD
https://dl.doubtnut.com/l/_5YzG2pKnlV8a


  

and when train is moving away from person 

  

Here, c is velocity of sound u is velocity of train

and  is original frequency of whistle.

A. Statement I is true, Statement II is true:

Statement II is a correct explanation for

statement I.

B. Statement I is true, Statement II is true,

Statement II is NOT a correct explanation

for Statement I.

f = f0[ ]
c

c − u

f = f0[ ]
c

c + u

f0

https://dl.doubtnut.com/l/_5YzG2pKnlV8a


Comprehension

C. Statement I is true, Statement II is false

D. Statement I is falce: Statement II is true

Answer: D

Watch Video Solution

1. A railroad train is travelling at  in still

air. The frequency of the note emitted by

locomotive whistle is 500 Hz. Speed of sound

30
m

s

https://dl.doubtnut.com/l/_5YzG2pKnlV8a
https://dl.doubtnut.com/l/_Pt8Sbru7s48n


is .  

Q. What is the frequency of the sound waves

heard by a stationary listener in front of the

train?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

345
m

s

547.6Hz

690.6Hz

590.9Hz

520.3Hz

https://dl.doubtnut.com/l/_Pt8Sbru7s48n


2. A railroad train is travelling at  in still

air. The frequency of the note emitted by

locomotive whistle is 500 Hz. Speed of sound

is .  

Q. What is the frequency of the sound waves

heard by a stationary listener in front of the

train?

A. 

B. 

C. 

30
m

s

345
m

s

420Hz

460Hz

480Hz

https://dl.doubtnut.com/l/_Pt8Sbru7s48n
https://dl.doubtnut.com/l/_kOYA2e0ZdqEL


D. 

Answer: B

Watch Video Solution

430Hz

3. A source of sonic oscillation with frequency

 moves away and at right angles

to a wall with velocity . A stationary

reciever is located on the line of source in

succession wall source receiver. If

velocity of osund propagation is ,

n0 = 600Hz

u = 30
m

s

→ →

v = 330
m

s

https://dl.doubtnut.com/l/_kOYA2e0ZdqEL
https://dl.doubtnut.com/l/_xmOririRoNg3


then 

Q. The beat frequency recorded by the receiver

is

A. (a)

B. (b)

C. (c)

D. (d)

Answer: A

Watch Video Solution

110Hz

210Hz

150Hz

220Hz

https://dl.doubtnut.com/l/_xmOririRoNg3
https://dl.doubtnut.com/l/_c8ai1KOkUll5


4. A source of sonic oscillation with frequency

 moves away and at right angles

to a wall with velocity . A stationary

reciever is located on the line of source in

succession wall source receiver. If

velocity of osund propagation is ,

then 

Q. The wavelength of direct waves received by

the receiver is

A. (a)

B. (b)

n0 = 600Hz

u = 30
m

s

→ →

v = 330
m

s

50cm

100cm

https://dl.doubtnut.com/l/_c8ai1KOkUll5


C. (c)

D. (d)

Answer: A

Watch Video Solution

150cm

90cm

5. A source of sonic oscillation with frequency

 moves away and at right angles

to a wall with velocity . A stationary

reciever is located on the line of source in

succession wall source receiver. If

n0 = 600Hz

u = 30
m

s

→ →

https://dl.doubtnut.com/l/_c8ai1KOkUll5
https://dl.doubtnut.com/l/_CmYadhY1PKow


velocity of osund propagation is ,

then 

Q. The wavelength of re�ected waves received

by the receiver is

A. (a)

B. (b)

C. (c)

D. (d)

Answer: D

Watch Video Solution

v = 330
m

s

120cm

50cm

90cm

60cm

https://dl.doubtnut.com/l/_CmYadhY1PKow


6. 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 .  

If  for 10s and then  for 

, the apparent frequency recorded by

the receiver at 

A. 

S

v0 = 1700Hz R

t = 0

ω

v = 340
m

s

ω = 10
m

s2
ω = 0

t > 10s

t = 15s

1700Hz

https://dl.doubtnut.com/l/_CmYadhY1PKow
https://dl.doubtnut.com/l/_RivUmWPOTMfN


B. 

C. 

D. 

Answer: B

Watch Video Solution

1.35Hz

850Hz

1.27Hz

7. 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

S

v0 = 1700Hz R

t = 0

https://dl.doubtnut.com/l/_RivUmWPOTMfN
https://dl.doubtnut.com/l/_zaOFvIr0HMnD


receiver with a constant acceleration . The

velocity of sound in air is .  

If  for 10s and then  for 

, the apparent frequency recorded by

the receiver at 

A. 

B. 

C. 

D. 

Answer: B

ω

v = 340
m

s

ω = 10
m

s2
ω = 0

t > 10s

t = 15s

1700Hz

1313Hz

850Hz

1.23Hz

https://dl.doubtnut.com/l/_zaOFvIr0HMnD


Watch Video Solution

8. A small source of sound vibrating frequency

500 Hz is rotated in a circle of radius  cm

at a constant angular speed of  revolutions

per second. The speed of sound in air is

.  

Q. For an observer situated at a great distance

on a straight line perpendicular to the plane

of the circle, through its centre, the apparent

frequency of the source will be

A. greater that 500 Hx

100

π

5.0

330
m

s

https://dl.doubtnut.com/l/_zaOFvIr0HMnD
https://dl.doubtnut.com/l/_yl6txkSAqCYd


B. smaller than 500 Hz

C. always remain 500 Hz

D. greater for half the circle and smaller

during the other half

Answer: C

Watch Video Solution

9. A small source of sound vibrating frequency

500 Hz is rotated in a circle of radius  cm

at a constant angular speed of  revolutions

100

π

5.0

https://dl.doubtnut.com/l/_yl6txkSAqCYd
https://dl.doubtnut.com/l/_7M6yYCPRayaD


per second. The speed of sound in air is

.  

Q. For half the circle and smaller during the

other half for an observer who is at rest at a

great distance from the centre of the circle

but nearly in the same plane, the minimum

 and the maximum  of the range of

values of the apparent frequency heard by him

will be

A. ,

B. ,

C. ,

330
m

s

fmin fmax

fmin = 455Hz fmax = 535Hz

fmin = 484Hz fmax = 515Hz

fmin = 484Hz fmax = 500Hz

https://dl.doubtnut.com/l/_7M6yYCPRayaD


D. ,

Answer: B

Watch Video Solution

fmin = 500Hz fmax = 515Hz

10. A small source of sound vibrating

frequency 500 Hz is rotated in a circle of

radius  cm at a constant angular speed of

 revolutions per second. The speed of

sound in air is .  

Q. If the observer moves towards the source

100

π

5.0

330
m

s

https://dl.doubtnut.com/l/_7M6yYCPRayaD
https://dl.doubtnut.com/l/_LgXgX60uJKie


with a constant speed of , along the

radial line to the centre, the fractional change

in the apparent frequency over the frequency

that the source will have if considered at reat

at the centre will be

A. 

B. 

C. 

D. 

Answer: A

20
m

s

6 %

3 %

2 %

9 %

https://dl.doubtnut.com/l/_LgXgX60uJKie


Watch Video Solution

11. An indian submarine is moving in the

Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

with velocity  in water. Initially the

waves are getting re�ected from a �xed island

and the re�ected waves are coming back to

submarine. The frequency of re�ected waves

are detected by the submarine and found to

be  greater than the sent waves.  

Now an enemy ship comes in front, due to

1050
m

s

10 %

https://dl.doubtnut.com/l/_LgXgX60uJKie
https://dl.doubtnut.com/l/_OBWNzH2nNsr5


which the frequency of re�ected waves

detected by submarine becomes  greater

than the sent waves. 

Q. The speed of indian submarine is 

A. 

B. 

C. 

D. 

21 %

10
m

s

50
m

s

100
m

s

20
m

s

https://dl.doubtnut.com/l/_OBWNzH2nNsr5


Answer: B

Watch Video Solution

12. An indian submarine is moving in the

Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

with velocity  in water. Initially the

waves are getting re�ected from a �xed island

and the re�ected waves are coming back to

submarine. The frequency of re�ected waves

are detected by the submarine and found to

1050
m

s

https://dl.doubtnut.com/l/_OBWNzH2nNsr5
https://dl.doubtnut.com/l/_nmXICDXBCRtl


be  greater than the sent waves.  

Now an enemy ship comes in front, due to

which the frequency of re�ected waves

detected by submarine becomes  greater

than the sent waves. 

Q. The velocity of enemy ship should be 

A.  towards indian submarine

B.  away from indian submarine

C.  towards indian submarine

10 %

21 %

50
m

s

50
m

s

100
m

2

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


D.  away from indian submarine

Answer: A

Watch Video Solution

100
m

s

13. An indian submarine is moving in the

Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

with velocity  in water. Initially the

waves are getting re�ected from a �xed island

and the re�ected waves are coming back to

1050
m

s

https://dl.doubtnut.com/l/_nmXICDXBCRtl
https://dl.doubtnut.com/l/_KmA1lsiy6oHp


submarine. The frequency of re�ected waves

are detected by the submarine and found to

be  greater than the sent waves.  

Now an enemy ship comes in front, due to

which the frequency of re�ected waves

detected by submarine becomes  greater

than the sent waves. 

Q. The speed of indian submarine is 

A. 1

10 %

21 %

https://dl.doubtnut.com/l/_KmA1lsiy6oHp


B. 

C. 

D. 2

Answer: B

Watch Video Solution

1.1

1.2

14. An indian submarine is moving in the

Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

with velocity  in water. Initially the1050
m

s

https://dl.doubtnut.com/l/_KmA1lsiy6oHp
https://dl.doubtnut.com/l/_LxOsd5MnMs4j


waves are getting re�ected from a �xed island

and the re�ected waves are coming back to

submarine. The frequency of re�ected waves

are detected by the submarine and found to

be  greater than the sent waves.  

Now an enemy ship comes in front, due to

which the frequency of re�ected waves

detected by submarine becomes  greater

than the sent waves. 

Q. Bulk modulus of sea water should be

10 %

21 %

https://dl.doubtnut.com/l/_LxOsd5MnMs4j


approximately )  

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(ρ =water = 1000
kg

m3

108 N

m2

109 N

m2

1010 N

m2

1011 N

m2

https://dl.doubtnut.com/l/_LxOsd5MnMs4j


15. Due to point isotropic sound source,

theintensity at a point is observed as 40 dB.

The density of air is  and

velocity of sound in air is . Based on this

information answer the following questions. 

Q. The pressure amplitude at the observation

point is

A. 

B. 

C. 

ρ = ( )
15

11

kg

m3

330
m

s

3
N

m2

3 × 103 N

m2

3 × 10− 3 N

m2

https://dl.doubtnut.com/l/_LxOsd5MnMs4j
https://dl.doubtnut.com/l/_zttOHjvhMllm


D. 

Answer: C

Watch Video Solution

6 × 10− 2 N

m2

16. Due to a point isotropic sonic source,

loudness at a point is  If density of

air is  and velocity of sound in

air is , the pressure oscillation

amplitude at the point of observation is

]

L = 60dB

ρ = ( )
15

11

kg

m3

v = 33
m

s

[I0 = 10− 12 W

m2

https://dl.doubtnut.com/l/_zttOHjvhMllm
https://dl.doubtnut.com/l/_ktIw0K7OXAhD


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3.22 × 10− 6

3.22 × 10− 12

3.22 × 10− 9

1.07 × 10− 10

https://dl.doubtnut.com/l/_ktIw0K7OXAhD


17.   

In the �gure shown below, a source of sound

having power  is kept at , which

is emitting sound waves in the directions as

shown. Two surfaces are labelled as 1 and 2

having areas  and 

, respectively  

Q. �nd the intensity at both the surfaces.

12 × 10− 6W O

A1 = 2 × 103m2

A2 = 4 × 103m2

https://dl.doubtnut.com/l/_IY5pm6MhegLu


A. ,

B. ,

C. ,

D. ,

Answer: C

Watch Video Solution

I1 = 12 × 10− 6 W

m2

I2 = 12 × 10− 6 W

m2

I1 = 6 × 10− 9 W

m2
I2 = 12 × 10− 9 W

m2

I1 = 6 × 10− 9 W

m2
I2 = 3 × 10− 9 W

m2

I1 = 12 × 10− 9 W

m2
I2 = 3 × 10− 9 W

m2

https://dl.doubtnut.com/l/_IY5pm6MhegLu


18.   

A uniform rod of mass  and length 

 is sliding along two mutually

perpendicular smooth walls with the two ends

P and Q having velocities  and 

 as shown then

A. Both will hear same sound.

m = 2kg

l = 0.5m

UP = 4m/s

vQ = 3m/s

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


B. A will bear a quiter sound

C. B will hear a quiter sound

D. information is not su�cient

Answer: C

Watch Video Solution

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


19.   

In the �gure shown below, a source of sound

having power  is kept at , which

is emitting sound waves in the directions as

shown. Two surfaces are labelled as 1 and 2

having areas  and 

, respectively  

Q. If two persons (having almost same

physique)  and  are standing at the

12 × 10− 6W O

A1 = 2 × 103m2

A2 = 4 × 103m2

A B

https://dl.doubtnut.com/l/_iU9nuWRHBlfQ


location of surfaces 1 and 2, respectively, then

who will hear a quiter sound?

A. A will hear a quiter sound.

B. B will hear quiter sound

C. Both will hear the same sound.

D. Cannot say anything.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_iU9nuWRHBlfQ


20.   

When a sound wave enters the ear, it sets the

eardrum into oscillation, which in turn causes

oscillation of 3 tiny bones in the middle ear

called ossicles. This oscillation is �nally

transmitted to the �uid �lled in inner portion

of the ear termed as inner ear, the motion of

the �uid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain

https://dl.doubtnut.com/l/_bwkep4RffVUI


with the information that a sound is present.

The theree bones present in the middle ear

are named as hammer, anvil and stirrup. Out

of these the stirrup is the smallest one and

this only connects the middle ear to inner ear

as shown in the �gure below. The area of

stirrup and its extent of connection with the

inner ear limits the sensitivity of the human

ear consider a person's ear whose moving part

of the eardrum has an area of about 

and the area of stirrup is about . The

mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and

50mm2

5mm2

https://dl.doubtnut.com/l/_bwkep4RffVUI


ossicles is same as the force exerted by

ossicles on the inner ear. Consider a sound

wave having maximum pressure �uctuation of

 from its normal equilibrium

pressure value which is equal to .

Frequency of sound wave in air is .

Velocity of sound wave in �uid (present in

inner ear) is . Bulk modulus of air is 

. Bulk modulus of �uid is 

.  

Q. Find the pressure amplitude of given sound

wave in the �uid of inner ear.

4 × 10− 2Pa

105Pa

332
m

s

1500
m

s

1.42 × 105Pa

2.18 × 109Pa

https://dl.doubtnut.com/l/_bwkep4RffVUI


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0.03Pa

0.04Pa

0.3Pa

0.4Pa

https://dl.doubtnut.com/l/_bwkep4RffVUI


21.   

When a sound wave enters the ear, it sets the

eardrum into oscillation, which in turn causes

oscillation of 3 tiny bones in the middle ear

called ossicles. This oscillation is �nally

transmitted to the �uid �lled in inner portion

of the ear termed as inner ear, the motion of

the �uid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain

https://dl.doubtnut.com/l/_oN4wt51gXsRS


with the information that a sound is present.

The theree bones present in the middle ear

are named as hammer, anvil and stirrup. Out

of these the stirrup is the smallest one and

this only connects the middle ear to inner ear

as shown in the �gure below. The area of

stirrup and its extent of connection with the

inner ear limits the sensitivity of the human

ear consider a person's ear whose moving part

of the eardrum has an area of about 

and the area of stirrup is about . The

mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and

50mm2

5mm2

https://dl.doubtnut.com/l/_oN4wt51gXsRS


ossicles is same as the force exerted by

ossicles on the inner ear. Consider a sound

wave having maximum pressure �uctuation of

 from its normal equilibrium

pressure value which is equal to .

Frequency of sound wave in air is .

Velocity of sound wave in �uid (present in

inner ear) is . Bulk modulus of air is 

. Bulk modulus of �uid is 

.  

Q. Find the displacement amplitude of given

sound wave in the �uid of inner ear.

4 × 10− 2Pa

105Pa

332
m

s

1500
m

s

1.42 × 105Pa

2.18 × 109Pa

https://dl.doubtnut.com/l/_oN4wt51gXsRS


A. (a)

B. (b)

C. (c)

D. (d)

Answer: C

Watch Video Solution

4.4 × 10− 11m

8 × 1011m

3.65 × 10− 11m

8.1 × 10− 12m

https://dl.doubtnut.com/l/_oN4wt51gXsRS


22.   

When a sound wave enters the ear, it sets the

eardrum into oscillation, which in turn causes

oscillation of 3 tiny bones in the middle ear

called ossicles. This oscillation is �nally

transmitted to the �uid �lled in inner portion

of the ear termed as inner ear, the motion of

the �uid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain

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


with the information that a sound is present.

The theree bones present in the middle ear

are named as hammer, anvil and stirrup. Out

of these the stirrup is the smallest one and

this only connects the middle ear to inner ear

as shown in the �gure below. The area of

stirrup and its extent of connection with the

inner ear limits the sensitivity of the human

ear consider a person's ear whose moving part

of the eardrum has an area of about 

and the area of stirrup is about . The

mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and

50mm2

5mm2

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


ossicles is same as the force exerted by

ossicles on the inner ear. Consider a sound

wave having maximum pressure �uctuation of

 from its normal equilibrium

pressure value which is equal to .

Frequency of sound wave in air is .

Velocity of sound wave in �uid (present in

inner ear) is . Bulk modulus of air is 

. Bulk modulus of �uid is 

.  

Q. If the person is using an hearing aid, which

increase the sound intensity level by 30 dB,

4 × 10− 2Pa

105Pa

332
m

s

1500
m

s

1.42 × 105Pa

2.18 × 109Pa

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


then by what factor the intensity of given

sound wave change as perceived by inner ear?

A. 1000

B. 100

C. 10000

D. none of these

Answer: A

Watch Video Solution

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


23.   

When a sound wave enters the ear, it sets the

eardrum into oscillation, which in turn causes

oscillation of 3 tiny bones in the middle ear

called ossicles. This oscillation is �nally

transmitted to the �uid �lled in inner portion

of the ear termed as inner ear, the motion of

the �uid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain

https://dl.doubtnut.com/l/_yZ5POfXqUvVu


with the information that a sound is present.

The theree bones present in the middle ear

are named as hammer, anvil and stirrup. Out

of these the stirrup is the smallest one and

this only connects the middle ear to inner ear

as shown in the �gure below. The area of

stirrup and its extent of connection with the

inner ear limits the sensitivity of the human

ear consider a person's ear whose moving part

of the eardrum has an area of about 

and the area of stirrup is about . The

mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and

50mm2

5mm2

https://dl.doubtnut.com/l/_yZ5POfXqUvVu


ossicles is same as the force exerted by

ossicles on the inner ear. Consider a sound

wave having maximum pressure �uctuation of

 from its normal equilibrium

pressure value which is equal to .

Frequency of sound wave in air is .

Velocity of sound wave in �uid (present in

inner ear) is . Bulk modulus of air is 

. Bulk modulus of �uid is 

.  

Q. This person (without hearing aid machine)

is sitting inside a busy restaurant where

average sound intensity is .

4 × 10− 2Pa

105Pa

332
m

s

1500
m

s

1.42 × 105Pa

2.18 × 109Pa

3.2 × 10− 5 W

m2

https://dl.doubtnut.com/l/_yZ5POfXqUvVu


How much energy in the form of sound is

taken up by the person in his meal time of 1 h?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1.2 × 10− 5J

1.8 × 10− 4J

2.4 × 10− 5J

3.6 × 10− 4J

https://dl.doubtnut.com/l/_yZ5POfXqUvVu


24.   

When a sound wave enters the ear, it sets the

eardrum into oscillation, which in turn causes

oscillation of 3 tiny bones in the middle ear

called ossicles. This oscillation is �nally

transmitted to the �uid �lled in inner portion

of the ear termed as inner ear, the motion of

the �uid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain

https://dl.doubtnut.com/l/_FRaP6axe9GTG


with the information that a sound is present.

The theree bones present in the middle ear

are named as hammer, anvil and stirrup. Out

of these the stirrup is the smallest one and

this only connects the middle ear to inner ear

as shown in the �gure below. The area of

stirrup and its extent of connection with the

inner ear limits the sensitivity of the human

ear consider a person's ear whose moving part

of the eardrum has an area of about 

and the area of stirrup is about . The

mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and

50mm2

5mm2

https://dl.doubtnut.com/l/_FRaP6axe9GTG


ossicles is same as the force exerted by

ossicles on the inner ear. Consider a sound

wave having maximum pressure �uctuation of

 from its normal equilibrium

pressure value which is equal to .

Frequency of sound wave in air is .

Velocity of sound wave in �uid (present in

inner ear) is . Bulk modulus of air is 

. Bulk modulus of �uid is 

.  

Q. With respect to information provided

above, mark the correct statement.

4 × 10− 2Pa

105Pa

332
m

s

1500
m

s

1.42 × 105Pa

2.18 × 109Pa

https://dl.doubtnut.com/l/_FRaP6axe9GTG


A. The person will hear more intense

sound, if area of stirrup is reduced.

B. The person will hear more intense

sound, if area of stirrup is increase.

C. If mass of ossicles is not negligible, then

intensity of sound heard by the person

increase.

D. If amss of ossicles is not negligible, then

intensity of sound heard by the person

remains same.

https://dl.doubtnut.com/l/_FRaP6axe9GTG


Answer: A

Watch Video Solution

25.   

A source of sound and detector are arranged

as shown in Fig. The detector is moving along

a circle with constant angular speed . It start

from the shown location in anticlockwise

ω

https://dl.doubtnut.com/l/_FRaP6axe9GTG
https://dl.doubtnut.com/l/_p0H0eVeHU47Q


direction at   

(Take velocity of sound in air as v) 

What is the frequency as received by detector,

when it rotates by an angle ?

A. f

B. 

C. 

D. 

Answer: D

Watch Video Solution

t = 0

π

2

× f
v − ωR

v

× f
v − ω

R

v

v − × f

ωR × 2

√5

v

https://dl.doubtnut.com/l/_p0H0eVeHU47Q


26.   

A source of sound and detector are arranged

as shown in Fig. The detector is moving along

a circle with constant angular speed . It start

from the shown location in anticlockwise

direction at   

(Take velocity of sound in air as v) 

ω

t = 0

https://dl.doubtnut.com/l/_p0H0eVeHU47Q
https://dl.doubtnut.com/l/_v0m0lqpOjpt3


Q. Find the time at which the detector will

hear the maximum frequency for the �rst time.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

π

(3ω)

5π

(3ω)

4π

(3ω)

π

ω

https://dl.doubtnut.com/l/_v0m0lqpOjpt3


27.   

A source of sound and detector are arranged

as shown in Fig. The detector is moving along

a circle with constant angular speed . It start

from the shown location in anticlockwise

direction at   

(Take velocity of sound in air as v) 

Find the time interval between minimum and

ω

t = 0

https://dl.doubtnut.com/l/_yWpo51rfb7L6


maximum frequency as received by the

detector.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

π

(3ω)

5π

(3ω)

4π

(3ω)

π

ω

https://dl.doubtnut.com/l/_yWpo51rfb7L6


28.   

As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

with a speed . Take speed of sound as 

 and answer the following

questions. 

Q. Suppose that a listener is located at rest

between the tuning fork and the wall. Number

2
m

s

v = 340
m

s

https://dl.doubtnut.com/l/_bJiZ6igYwGx2


of beats heard by the listener per second will

be

A. 4

B. 3

C. 0

D. 1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_bJiZ6igYwGx2


29.   

As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

with a speed . Take speed of sound as 

 and answer the following

questions. 

Q. If the listener is at rest and located such

that the tuning fork is moving between the

2
m

s

v = 340
m

s

https://dl.doubtnut.com/l/_wrxN6GABlwxA


listener and the wall, number of beats heard

by the listerner per second will be nearly

A. 0

B. 6

C. 8

D. 4

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_wrxN6GABlwxA


30.   

As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

with a speed . Take speed of sound as 

 and answer the following

questions. 

Q. If the listener, along with the source, is

moving towards the wall with the same speed

i.e., , such that the source remains

2
m

s

v = 340
m

s

2
m

s

https://dl.doubtnut.com/l/_w0toL06W1E4z


between the listerner and the wall, number of

beats heard by the listerner per second will be

A. 4

B. 8

C. 0

D. 6

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_w0toL06W1E4z


31.   

As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

with a speed . Take speed of sound as 

 and answer the following

questions. 

Q. If the listerner along with the source is

moving towards the wall with the same speed

i.e., , such that he (listener) remains

2
m

s

v = 340
m

s

2
m

s

https://dl.doubtnut.com/l/_mgG4swsBwdiK


between the source and the wall, number of

beats heard by him will be

A. 2

B. 6

C. 8

D. 4

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_mgG4swsBwdiK


32. A source of sound with natural frequency

 moves uniformly along a

straight line separated from a stationary

observer by a distance . The velocity

of the source is equal to  fraction of

the velocity of the sound. 

Q. Find the frequency of osund received by the

observer at the moment when the source gets

f0 = 1800Hz

l = 250m

η = 0.80

https://dl.doubtnut.com/l/_CTxcVLXB2bZg


closest to him. 

A. 2000Hz

B. 6000Hz

C. 3000Hz

D. 5000Hz

Answer: C

https://dl.doubtnut.com/l/_CTxcVLXB2bZg


Watch Video Solution

33. A source of sound with natural frequency

 moves uniformly along a

straight line separated from a stationary

observer by a distance . The velocity

of the source is equal to  fraction of

the velocity of the sound. 

Q. The distance between the source and the

observer at the moment when the observer

f0 = 1800Hz

l = 250m

η = 0.80

https://dl.doubtnut.com/l/_CTxcVLXB2bZg
https://dl.doubtnut.com/l/_rWOkHymHF96T


receives a frequency  is  

A. 

B. 

C. 

D. 

Answer: A

f = f0

640m

420m

320m

250m

https://dl.doubtnut.com/l/_rWOkHymHF96T


Watch Video Solution

34.   

A source of sound and a detector are placed at

the same place on ground At , the source

 is projected towards re�ector with velocity 

 in vertical upward directon and re�ector

starts moving down with constant velocity 

t = 0

S

v0

v0

https://dl.doubtnut.com/l/_rWOkHymHF96T
https://dl.doubtnut.com/l/_FwCyBvwoy033


At , the vertical separation between the

re�ector and source is . The speed

of sound in air is , Take  as the

frequency of sound waves emitted by source.

Based on above information answer the

following questions. 

Q. Frequency of sound waves emitted by

source at  is

A. 

B. 

t − 0

H( )
> v2

0

2g

v( > > v0) f0

t =
v0

2g

f0

f0[ + ]
v

v

v0

2

https://dl.doubtnut.com/l/_FwCyBvwoy033


C. 

D. 

Answer: B

Watch Video Solution

f0

⎡
⎢ ⎢
⎣

⎤
⎥ ⎥
⎦

( )
2

v−v0

2

v

f0

⎡
⎢ ⎢
⎣

⎤
⎥ ⎥
⎦

v− v0
2

v+v0

2

35.  

A source of sound and a detector are placed at

the same place on ground At , the source

 is projected towards re�ector with velocity 

t = 0

S

https://dl.doubtnut.com/l/_FwCyBvwoy033
https://dl.doubtnut.com/l/_l8tWzyG9m6uN


 in vertical upward directon and re�ector

starts moving down with constant velocity 

At , the vertical separation between the

re�ector and source is . The speed

of sound in air is , Take  as the

frequency of sound waves emitted by source.

Based on above information answer the

following questions. 

Q. Wavelength of sound waves as received by

detector before re�ection at  is

A. 

v0

v0

t − 0

H( )
> v2

0

2g

v( > > v0) f0

t =
v0

2g

v

f0

https://dl.doubtnut.com/l/_l8tWzyG9m6uN


B. 

C. 

D. none of these

Answer: C

Watch Video Solution

v+v0

2

f0

( )
2

v−v0

2

vf0

36.  

A source of sound and a detector are placed at

the same place on ground At , the sourcet = 0

https://dl.doubtnut.com/l/_l8tWzyG9m6uN
https://dl.doubtnut.com/l/_JRe9Ta8Fjr9e


 is projected towards re�ector with velocity 

 in vertical upward directon and re�ector

starts moving down with constant velocity 

At , the vertical separation between the

re�ector and source is . The speed

of sound in air is , Take  as the

frequency of sound waves emitted by source.

Based on above information answer the

following questions. 

Q. Frequency of sound received by detector

after being re�ected by re�ector at  is

A. 

S

v0

v0

t = 0

H( )
> v2

0

2g

v( > > v0) f0

t =
v0

2g

2f0(v + v0)

2v − v0

https://dl.doubtnut.com/l/_JRe9Ta8Fjr9e


B. 

C. 

D. 

Answer: C

Watch Video Solution

2f0v

v − v0

2f0[ ] × [ ]
v + v0

2v − v0

v

v − v0

2f0 ×
v + v0

v − v0

37. A railroad train is travelling at  in still

air. The frequency of the note emitted by

locomotive whistle is 500 Hz. Speed of sound

is .  

30
m

s

345
m

s

https://dl.doubtnut.com/l/_JRe9Ta8Fjr9e
https://dl.doubtnut.com/l/_hJ50EJXt05q4


Q. What is the frequency of the sound waves

heard by a stationary listener in front of the

train?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

547.6Hz

690.6Hz

590.9Hz

520.3Hz

https://dl.doubtnut.com/l/_hJ50EJXt05q4
https://dl.doubtnut.com/l/_JXFPpm8QAilE


38. A railroad train is travelling at 30 m/s in

still air. The frequency of the note emitted by

locomotive whitle is 500 Hz. What is the

frequency of the sound waves heard by a

stationary listener (a) in front of the train and

(b) behind the train? (speed of sound is

345m/s.)

A. 

B. 

C. 

D. 

420Hz

460Hz

480Hz

430Hz

https://dl.doubtnut.com/l/_JXFPpm8QAilE


Answer: B

Watch Video Solution

39. A source of sonic oscillation with frequency

 moves away and at right angles

to a wall with velocity . A stationary

reciever is located on the line of source in

succession wall source receiver. If

velocity of osund propagation is ,

then 

n0 = 600Hz

u = 30
m

s

→ →

v = 330
m

s

https://dl.doubtnut.com/l/_JXFPpm8QAilE
https://dl.doubtnut.com/l/_fS5D3iJ9WPZC


Q. The beat frequency recorded by the receiver

is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

110Hz

210Hz

150Hz

220Hz

https://dl.doubtnut.com/l/_fS5D3iJ9WPZC


40. A source of sonic oscillation with

frequency  moves away and at

right angles to a wall with velocity .

A stationary reciever is located on the line of

source in succession wall source

receiver. If velocity of osund propagation is

, then  

Q. The wavelength of direct waves received by

the receiver is

A. 

B. 

n0 = 600Hz

u = 30
m

s

→ →

v = 330
m

s

50cm

100cm

https://dl.doubtnut.com/l/_S81mxW8HWtER


C. 

D. 

Answer: A

Watch Video Solution

150cm

90cm

41. A source of sonic oscillation with frequency

 moves away and at right angles

to a wall with velocity . A stationary

reciever is located on the line of source in

succession wall source receiver. If

n0 = 600Hz

u = 30
m

s

→ →

https://dl.doubtnut.com/l/_S81mxW8HWtER
https://dl.doubtnut.com/l/_4vxGruHrgA8T


velocity of osund propagation is ,

then 

Q. The wavelength of re�ected waves received

by the receiver is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

v = 330
m

s

120cm

50cm

90cm

60cm

https://dl.doubtnut.com/l/_4vxGruHrgA8T


42. 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 .  

If  for 10s and then  for 

, the apparent frequency recorded by

the receiver at 

A. 

S

v0 = 1700Hz R

t = 0

ω

v = 340
m

s

ω = 10
m

s2
ω = 0

t > 10s

t = 15s

1700Hz

https://dl.doubtnut.com/l/_4vxGruHrgA8T
https://dl.doubtnut.com/l/_EQwhyOrHvmIb


B. 

C. 

D. 

Answer: B

Watch Video Solution

1.35Hz

850Hz

1.27Hz

43. 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

S

v0 = 1700Hz R

t = 0

https://dl.doubtnut.com/l/_EQwhyOrHvmIb
https://dl.doubtnut.com/l/_zOJkLx9h6w0h


the receiver with a constant acceleration .

The velocity of sound in air is .  

If  for 10s and then  for 

, the apparent frequency recorded by

the receiver at 

A. 

B. 

C. 

D. 

Answer: B

ω

v = 340
m

s

ω = 10
m

s2
ω = 0

t > 10s

t = 15s

1700Hz

1313Hz

850Hz

1.23Hz

https://dl.doubtnut.com/l/_zOJkLx9h6w0h


Watch Video Solution

44. A small source of sound vibrating

frequency 500 Hz is rotated in a circle of

radius  cm at a constant angular speed of

 revolutions per second. The speed of

sound in air is .  

Q. For an observer situated at a great distance

on a straight line perpendicular to the plane

of the circle, through its centre, the apparent

frequency of the source will be

A. greater that 500 Hx

100

π

5.0

330
m

s

https://dl.doubtnut.com/l/_zOJkLx9h6w0h
https://dl.doubtnut.com/l/_gP5FuLBVcm1O


B. smaller than 500 Hz

C. always remain 500 Hz

D. greater for half the circle and smaller

during the other half

Answer: C

Watch Video Solution

45. A small source of sound vibrating

frequency 500 Hz is rotated in a circle of

radius  cm at a constant angular speed of
100

π

https://dl.doubtnut.com/l/_gP5FuLBVcm1O
https://dl.doubtnut.com/l/_spXnR5onCTJn


 revolutions per second. The speed of

sound in air is .  

Q. For an observer who is at rest at a great

distance from the centre of the circle but

nearly in the same plane, the minimum 

and the maximum  of the range of values

of the apparent frequency heard by him will be

A. ,

B. ,

C. ,

D. ,

5.0

330
m

s

fmin

fmax

fmin = 455Hz fmax = 535Hz

fmin = 484Hz fmax = 515Hz

fmin = 484Hz fmax = 500Hz

fmin = 500Hz fmax = 515Hz

https://dl.doubtnut.com/l/_spXnR5onCTJn


Answer: B

Watch Video Solution

46. A small source of sound vibrating

frequency 500 Hz is rotated in a circle of

radius  cm at a constant angular speed of

 revolutions per second. The speed of

sound in air is .  

Q. If the observer moves towards the source

with a constant speed of , along the

radial line to the centre, the fractional change

100

π

5.0

330
m

s

20
m

s

https://dl.doubtnut.com/l/_spXnR5onCTJn
https://dl.doubtnut.com/l/_0FWIaSNTlO83


in the apparent frequency over the frequency

that the source will have if considered at reat

at the centre will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

6 %

3 %

2 %

9 %

https://dl.doubtnut.com/l/_0FWIaSNTlO83
https://dl.doubtnut.com/l/_lwqNMMSoup0l


47. An indian submarine is moving in the

Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

with velocity  in water. Initially the

waves are getting re�ected from a �xed island

and the re�ected waves are coming back to

submarine. The frequency of re�ected waves

are detected by the submarine and found to

be  greater than the sent waves.  

Now an enemy ship comes in front, due to

which the frequency of re�ected waves

detected by submarine becomes  greater

1050
m

s

10 %

21 %

https://dl.doubtnut.com/l/_lwqNMMSoup0l


than the sent waves. 

Q. The speed of indian submarine is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10
m

s

50
m

s

100
m

s

20
m

s

https://dl.doubtnut.com/l/_lwqNMMSoup0l


48. An indian submarine is moving in the

Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

with velocity  in water. Initially the

waves are getting re�ected from a �xed island

and the re�ected waves are coming back to

submarine. The frequency of re�ected waves

are detected by the submarine and found to

be  greater than the sent waves.  

Now an enemy ship comes in front, due to

1050
m

s

10 %

https://dl.doubtnut.com/l/_lwqNMMSoup0l
https://dl.doubtnut.com/l/_caJCv3tg5YtI


which the frequency of re�ected waves

detected by submarine becomes  greater

than the sent waves. 

Q. The velocity of enemy ship should be 

A.  towards indian submarine

B.  away from indian submarine

C.  towards indian submarine

D.  away from indian submarine

21 %

50
m

s

50
m

s

100
m

2

100
m

s

https://dl.doubtnut.com/l/_caJCv3tg5YtI


Answer: A

Watch Video Solution

49. An indian submarine is moving in the

Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

with velocity  in water. Initially the

waves are getting re�ected from a �xed island

and the re�ected waves are coming back to

submarine. The frequency of re�ected waves

are detected by the submarine and found to

1050
m

s

https://dl.doubtnut.com/l/_caJCv3tg5YtI
https://dl.doubtnut.com/l/_kX35HqgK2fHF


be  greater than the sent waves.  

Now an enemy ship comes in front, due to

which the frequency of re�ected waves

detected by submarine becomes  greater

than the sent waves. 

Q. The speed of indian submarine is 

A. 1

B. 

C. 

10 %

21 %

1.1

1.2

https://dl.doubtnut.com/l/_kX35HqgK2fHF


D. 2

Answer: B

Watch Video Solution

50. An indian submarine is moving in the

Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

with velocity  in water. Initially the

waves are getting re�ected from a �xed island

and the re�ected waves are coming back to

1050
m

s

https://dl.doubtnut.com/l/_kX35HqgK2fHF
https://dl.doubtnut.com/l/_K7AK8l3aQAca


submarine. The frequency of re�ected waves

are detected by the submarine and found to

be  greater than the sent waves.  

Now an enemy ship comes in front, due to

which the frequency of re�ected waves

detected by submarine becomes  greater

than the sent waves. 

Q. Bulk modulus of sea water should be

approximately )  

10 %

21 %

(ρ =water = 1000
kg

m3

https://dl.doubtnut.com/l/_K7AK8l3aQAca


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

108 N

m2

109 N

m2

1010 N

m2

1011 N

m2

51. Due to point isotropic sound source,

theintensity at a point is observed as 40 dB.

https://dl.doubtnut.com/l/_K7AK8l3aQAca
https://dl.doubtnut.com/l/_HKgBm7zTiOi4


The density of air is  and

velocity of sound in air is . Based on this

information answer the following questions. 

Q. The pressure amplitude at the observation

point is

A. 

B. 

C. 

D. 

Answer: C

ρ = ( )
15

11

kg

m3

330
m

s

3
N

m2

3 × 103 N

m2

3 × 10− 3 N

m2

6 × 10− 2 N

m2

https://dl.doubtnut.com/l/_HKgBm7zTiOi4


Watch Video Solution

52. Due to point isotropic sound source, the

intensity at a point is observed as 40 dB. The

density of air is  and velocity

of sound in air is . Based on this

information answer the following questions. 

Q. The ratio of displacement amplitude of

wave at observation point to wavelength of

sound waves is

A. 

ρ = ( )
15

11

kg

m3

330
m

s

3.22 × 10− 6

https://dl.doubtnut.com/l/_HKgBm7zTiOi4
https://dl.doubtnut.com/l/_FQHUc3UC5kL1


B. 

C. 

D. 

Answer: C

Watch Video Solution

3.22 × 10− 12

3.22 × 10− 9

1.07 × 10− 10

https://dl.doubtnut.com/l/_FQHUc3UC5kL1


53.   

In the �gure shown below, a source of sound

having power  is kept at , which

is emitting sound waves in the directions as

shown. Two surfaces are labelled as 1 and 2

having areas  and 

, respectively  

Q. �nd the intensity at both the surfaces.

12 × 10− 6W O

A1 = 2 × 103m2

A2 = 4 × 103m2

https://dl.doubtnut.com/l/_M0mkYfo7C0eK


A. ,

B. ,

C. ,

D. ,

Answer: C

Watch Video Solution

I1 = 12 × 10− 6 W

m2

I2 = 12 × 10− 6 W

m2

I1 = 6 × 10− 9 W

m2
I2 = 12 × 10− 9 W

m2

I1 = 6 × 10− 9 W

m2
I2 = 3 × 10− 9 W

m2

I1 = 12 × 10− 9 W

m2
I2 = 3 × 10− 9 W

m2

https://dl.doubtnut.com/l/_M0mkYfo7C0eK


54.   

In the �gure shown below, a source of sound

having power  is kept at , which

is emitting sound waves in the directions as

shown. Two surfaces are labelled as 1 and 2

having areas  and 

, respectively  

Q. If two persons (having almost same

physique)  and  are standing at the

12 × 10− 6W O

A1 = 2 × 103m2

A2 = 4 × 103m2

A B

https://dl.doubtnut.com/l/_IoBluwBy55RH


location of surfaces 1 and 2, respectively, then

who will hear a quiter sound?

A. Both will hear same sound.

B. A will bear a quiter sound

C. B will hear a quiter sound

D. information is not su�cient

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_IoBluwBy55RH


55.   

In the �gure shown below, a source of sound

having power  is kept at , which

is emitting sound waves in the directions as

shown. Two surfaces are labelled as 1 and 2

having areas  and 

, respectively  

Q. Let the areas of the eardrums of persons 

and  be  and ,

12 × 10− 6W O

A1 = 2 × 103m2

A2 = 4 × 103m2

A

B AA = 2mm2 AB = 4mm2

https://dl.doubtnut.com/l/_7O0XWK0qPdAk


respectively. Then who will hear a quiter

sound?

A. A will hear a quiter sound.

B. B will hear quiter sound

C. Both will hear the same sound.

D. Cannot say anything.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_7O0XWK0qPdAk


56.   

When a sound wave enters the ear, it sets the

eardrum into oscillation, which in turn causes

oscillation of 3 tiny bones in the middle ear

called ossicles. This oscillation is �nally

transmitted to the �uid �lled in inner portion

of the ear termed as inner ear, the motion of

the �uid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain

https://dl.doubtnut.com/l/_et7t5Giq7l2Y


with the information that a sound is present.

The theree bones present in the middle ear

are named as hammer, anvil and stirrup. Out

of these the stirrup is the smallest one and

this only connects the middle ear to inner ear

as shown in the �gure below. The area of

stirrup and its extent of connection with the

inner ear limits the sensitivity of the human

ear consider a person's ear whose moving part

of the eardrum has an area of about 

and the area of stirrup is about . The

mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and

50mm2

5mm2

https://dl.doubtnut.com/l/_et7t5Giq7l2Y


ossicles is same as the force exerted by

ossicles on the inner ear. Consider a sound

wave having maximum pressure �uctuation of

 from its normal equilibrium

pressure value which is equal to .

Frequency of sound wave in air is .

Velocity of sound wave in �uid (present in

inner ear) is . Bulk modulus of air is 

. Bulk modulus of �uid is 

.  

Q. Find the pressure amplitude of given sound

wave in the �uid of inner ear.

4 × 10− 2Pa

105Pa

332
m

s

1500
m

s

1.42 × 105Pa

2.18 × 109Pa

https://dl.doubtnut.com/l/_et7t5Giq7l2Y


A. (a)

B. (b)

C. (c)

D. (d)

Answer: D

Watch Video Solution

0.03Pa

0.04Pa

0.3Pa

0.4Pa

https://dl.doubtnut.com/l/_et7t5Giq7l2Y


57.   

When a sound wave enters the ear, it sets the

eardrum into oscillation, which in turn causes

oscillation of 3 tiny bones in the middle ear

called ossicles. This oscillation is �nally

transmitted to the �uid �lled in inner portion

of the ear termed as inner ear, the motion of

the �uid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain

https://dl.doubtnut.com/l/_swFJ51ggo6QD


with the information that a sound is present.

The theree bones present in the middle ear

are named as hammer, anvil and stirrup. Out

of these the stirrup is the smallest one and

this only connects the middle ear to inner ear

as shown in the �gure below. The area of

stirrup and its extent of connection with the

inner ear limits the sensitivity of the human

ear consider a person's ear whose moving part

of the eardrum has an area of about 

and the area of stirrup is about . The

mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and

50mm2

5mm2

https://dl.doubtnut.com/l/_swFJ51ggo6QD


ossicles is same as the force exerted by

ossicles on the inner ear. Consider a sound

wave having maximum pressure �uctuation of

 from its normal equilibrium

pressure value which is equal to .

Frequency of sound wave in air is .

Velocity of sound wave in �uid (present in

inner ear) is . Bulk modulus of air is 

. Bulk modulus of �uid is 

.  

Q. Find the displacement amplitude of given

sound wave in the �uid of inner ear.

4 × 10− 2Pa

105Pa

332
m

s

1500
m

s

1.42 × 105Pa

2.18 × 109Pa

https://dl.doubtnut.com/l/_swFJ51ggo6QD


A. (a)

B. (b)

C. (c)

D. (d)

Answer: C

Watch Video Solution

4.4 × 10− 11m

8 × 1011m

3.65 × 10− 11m

8.1 × 10− 12m

https://dl.doubtnut.com/l/_swFJ51ggo6QD


58.   

When a sound wave enters the ear, it sets the

eardrum into oscillation, which in turn causes

oscillation of 3 tiny bones in the middle ear

called ossicles. This oscillation is �nally

transmitted to the �uid �lled in inner portion

of the ear termed as inner ear, the motion of

the �uid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain

https://dl.doubtnut.com/l/_9uTbtxi4InjX


with the information that a sound is present.

The theree bones present in the middle ear

are named as hammer, anvil and stirrup. Out

of these the stirrup is the smallest one and

this only connects the middle ear to inner ear

as shown in the �gure below. The area of

stirrup and its extent of connection with the

inner ear limits the sensitivity of the human

ear consider a person's ear whose moving part

of the eardrum has an area of about 

and the area of stirrup is about . The

mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and

50mm2

5mm2

https://dl.doubtnut.com/l/_9uTbtxi4InjX


ossicles is same as the force exerted by

ossicles on the inner ear. Consider a sound

wave having maximum pressure �uctuation of

 from its normal equilibrium

pressure value which is equal to .

Frequency of sound wave in air is .

Velocity of sound wave in �uid (present in

inner ear) is . Bulk modulus of air is 

. Bulk modulus of �uid is 

.  

Q. If the person is using an hearing aid, which

increase the sound intensity level by 30 dB,

4 × 10− 2Pa

105Pa

332
m

s

1500
m

s

1.42 × 105Pa

2.18 × 109Pa

https://dl.doubtnut.com/l/_9uTbtxi4InjX


then by what factor the intensity of given

sound wave change as perceived by inner ear?

A. 1000

B. 100

C. 10000

D. none of these

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_9uTbtxi4InjX


59.   

When a sound wave enters the ear, it sets the

eardrum into oscillation, which in turn causes

oscillation of 3 tiny bones in the middle ear

called ossicles. This oscillation is �nally

transmitted to the �uid �lled in inner portion

of the ear termed as inner ear, the motion of

the �uid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain

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


with the information that a sound is present.

The theree bones present in the middle ear

are named as hammer, anvil and stirrup. Out

of these the stirrup is the smallest one and

this only connects the middle ear to inner ear

as shown in the �gure below. The area of

stirrup and its extent of connection with the

inner ear limits the sensitivity of the human

ear consider a person's ear whose moving part

of the eardrum has an area of about 

and the area of stirrup is about . The

mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and

50mm2

5mm2

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


ossicles is same as the force exerted by

ossicles on the inner ear. Consider a sound

wave having maximum pressure �uctuation of

 from its normal equilibrium

pressure value which is equal to .

Frequency of sound wave in air is .

Velocity of sound wave in �uid (present in

inner ear) is . Bulk modulus of air is 

. Bulk modulus of �uid is 

.  

Q. This person (without hearing aid machine)

is sitting inside a busy restaurant where

average sound intensity is .

4 × 10− 2Pa

105Pa

332
m

s

1500
m

s

1.42 × 105Pa

2.18 × 109Pa

3.2 × 10− 5 W

m2

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


How much energy in the form of sound is

taken up by the person in his meal time of 1 h?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1.2 × 10− 5J

1.8 × 10− 4J

2.4 × 10− 5J

3.6 × 10− 4J

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


60.   

When a sound wave enters the ear, it sets the

eardrum into oscillation, which in turn causes

oscillation of 3 tiny bones in the middle ear

called ossicles. This oscillation is �nally

transmitted to the �uid �lled in inner portion

of the ear termed as inner ear, the motion of

the �uid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain

https://dl.doubtnut.com/l/_8uaazuT40Al3


with the information that a sound is present.

The theree bones present in the middle ear

are named as hammer, anvil and stirrup. Out

of these the stirrup is the smallest one and

this only connects the middle ear to inner ear

as shown in the �gure below. The area of

stirrup and its extent of connection with the

inner ear limits the sensitivity of the human

ear consider a person's ear whose moving part

of the eardrum has an area of about 

and the area of stirrup is about . The

mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and

50mm2

5mm2

https://dl.doubtnut.com/l/_8uaazuT40Al3


ossicles is same as the force exerted by

ossicles on the inner ear. Consider a sound

wave having maximum pressure �uctuation of

 from its normal equilibrium

pressure value which is equal to .

Frequency of sound wave in air is .

Velocity of sound wave in �uid (present in

inner ear) is . Bulk modulus of air is 

. Bulk modulus of �uid is 

.  

Q. With respect to information provided

above, mark the correct statement.

4 × 10− 2Pa

105Pa

332
m

s

1500
m

s

1.42 × 105Pa

2.18 × 109Pa

https://dl.doubtnut.com/l/_8uaazuT40Al3


A. The person will hear more intense

sound, if area of stirrup is reduced.

B. The person will hear more intense

sound, if area of stirrup is increase.

C. If mass of ossicles is not negligible, then

intensity of sound heard by the person

increase.

D. If amss of ossicles is not negligible, then

intensity of sound heard by the person

remains same.

https://dl.doubtnut.com/l/_8uaazuT40Al3


Answer: A

Watch Video Solution

61.   

A source of sound and detector are arranged

as shown in Fig. The detector is moving along

a circle with constant angular speed . It start

from the shown location in anticlockwise

ω

https://dl.doubtnut.com/l/_8uaazuT40Al3
https://dl.doubtnut.com/l/_98coUN3eFiol


direction at   

(Take velocity of sound in air as v) 

What is the frequency as received by detector,

when it rotates by an angle ?

A. f

B. 

C. 

D. 

Answer: D

Watch Video Solution

t = 0

π

2

× f
v − ωR

v

× f
v − ω

R

v

v − × f

ωR × 2

√5

v

https://dl.doubtnut.com/l/_98coUN3eFiol


62.   

A source of sound and detector are arranged

as shown in Fig. The detector is moving along

a circle with constant angular speed . It start

from the shown location in anticlockwise

direction at   

(Take velocity of sound in air as v) 

Find the time interval between minimum and

ω

t = 0

https://dl.doubtnut.com/l/_98coUN3eFiol
https://dl.doubtnut.com/l/_Rsa1P7rW3ICs


maximum frequency as received by the

detector.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

π

(3ω)

5π

(3ω)

4π

(3ω)

π

ω

https://dl.doubtnut.com/l/_Rsa1P7rW3ICs


63.   

A source of sound and detector are arranged

as shown in Fig. The detector is moving along

a circle with constant angular speed . It start

from the shown location in anticlockwise

direction at   

(Take velocity of sound in air as v) 

Find the time interval between minimum and

ω

t = 0

https://dl.doubtnut.com/l/_kwWbU8UwBcN2


maximum frequency as received by the

detector.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

π

(3ω)

5π

(3ω)

4π

(3ω)

π

ω

https://dl.doubtnut.com/l/_kwWbU8UwBcN2


64.   

As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

with a speed . Take speed of sound as 

 and answer the following

questions. 

Q. Suppose that a listener is located at rest

between the tuning fork and the wall. Number

2
m

s

v = 340
m

s

https://dl.doubtnut.com/l/_QMPolX4rb7ql


of beats heard by the listener per second will

be

A. 4

B. 3

C. 0

D. 1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_QMPolX4rb7ql


65.   

As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

with a speed . Take speed of sound as 

 and answer the following

questions. 

Q. If the listener is at rest and located such

that the tuning fork is moving between the

2
m

s

v = 340
m

s

https://dl.doubtnut.com/l/_aqRD85Ky5iy6


listener and the wall, number of beats heard

by the listerner per second will be nearly

A. 0

B. 6

C. 8

D. 4

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_aqRD85Ky5iy6


66.   

As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

with a speed . Take speed of sound as 

 and answer the following

questions. 

Q. If the listener, along with the source, is

moving towards the wall with the same speed

i.e., , such that the source remains

2
m

s

v = 340
m

s

2
m

s

https://dl.doubtnut.com/l/_V0hC90eUcuSF


between the listerner and the wall, number of

beats heard by the listerner per second will be

A. 4

B. 8

C. 0

D. 6

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_V0hC90eUcuSF


67.   

As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

with a speed . Take speed of sound as 

 and answer the following

questions. 

Q. If the listerner along with the source is

moving towards the wall with the same speed

i.e., , such that he (listener) remains

2
m

s

v = 340
m

s

2
m

s

https://dl.doubtnut.com/l/_nx9NyL8q8p6d


between the source and the wall, number of

beats heard by him will be

A. 2

B. 6

C. 8

D. 4

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_nx9NyL8q8p6d


68. A source of sound with natural frequency

 moves uniformly along a

straight line separated from a stationary

observer by a distance . The velocity

of the source is equal to  fraction of

the velocity of the sound. 

Q. Find the frequency of osund received by the

observer at the moment when the source gets

f0 = 1800Hz

l = 250m

η = 0.80

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


closest to him. 

A. 2000Hz

B. 6000Hz

C. 3000Hz

D. 5000Hz

Answer: C

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


Watch Video Solution

69. A source of sound with natural frequency

 moves uniformly along a

straight line separated from a stationary

observer by a distance . The velocity

of the source is equal to  fraction of

the velocity of the sound. 

Q. The distance between the source and the

observer at the moment when the observer

f0 = 1800Hz

l = 250m

η = 0.80

https://dl.doubtnut.com/l/_VcTJYxSXKhHR
https://dl.doubtnut.com/l/_mpRQiTB5ovtK


receives a frequency  is  

A. 

B. 

C. 

D. 

Answer: A

f = f0

640m

420m

320m

250m

https://dl.doubtnut.com/l/_mpRQiTB5ovtK


Watch Video Solution

70.   

A source of sound and a detector are placed at

the same place on ground At , the source

 is projected towards re�ector with velocity 

 in vertical upward directon and re�ector

starts moving down with constant velocity 

t = 0

S

v0

v0

https://dl.doubtnut.com/l/_mpRQiTB5ovtK
https://dl.doubtnut.com/l/_dOpsILHhB2yL


At , the vertical separation between the

re�ector and source is . The speed

of sound in air is , Take  as the

frequency of sound waves emitted by source.

Based on above information answer the

following questions. 

Q. Frequency of sound waves emitted by

source at  is

A. 

B. 

t − 0

H( )
> v2

0

2g

v( > > v0) f0

t =
v0

2g

f0

f0[ + ]
v

v

v0

2

https://dl.doubtnut.com/l/_dOpsILHhB2yL


C. 

D. 

Answer: B

Watch Video Solution

f0

⎡
⎢ ⎢
⎣

⎤
⎥ ⎥
⎦

( )
2

v−v0

2

v

f0

⎡
⎢ ⎢
⎣

⎤
⎥ ⎥
⎦

v− v0
2

v+v0

2

71.  

A source of sound and a detector are placed at

the same place on ground At , the source

 is projected towards re�ector with velocity 

t = 0

S

https://dl.doubtnut.com/l/_dOpsILHhB2yL
https://dl.doubtnut.com/l/_RxVQgcVXjkON


 in vertical upward directon and re�ector

starts moving down with constant velocity 

At , the vertical separation between the

re�ector and source is . The speed

of sound in air is , Take  as the

frequency of sound waves emitted by source.

Based on above information answer the

following questions. 

Q. Wavelength of sound waves as received by

detector before re�ection at  is

A. 

v0

v0

t − 0

H( )
> v2

0

2g

v( > > v0) f0

t =
v0

2g

v

f0

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


B. 

C. 

D. none of these

Answer: C

Watch Video Solution

v+v0

2

f0

( )
2

v−v0

2

vf0

72.  

A source of sound and a detector are placed at

the same place on ground At , the sourcet = 0

https://dl.doubtnut.com/l/_RxVQgcVXjkON
https://dl.doubtnut.com/l/_JXHF4bLi7Rjy


 is projected towards re�ector with velocity 

 in vertical upward directon and re�ector

starts moving down with constant velocity 

At , the vertical separation between the

re�ector and source is . The speed

of sound in air is , Take  as the

frequency of sound waves emitted by source.

Based on above information answer the

following questions. 

Q. Frequency of sound received by detector

after being re�ected by re�ector at  is

A. 

S

v0

v0

t = 0

H( )
> v2

0

2g

v( > > v0) f0

t =
v0

2g

2f0(v + v0)

2v − v0

https://dl.doubtnut.com/l/_JXHF4bLi7Rjy


B. 

C. 

D. 

Answer: C

Watch Video Solution

2f0v

v − v0

2f0[ ] × [ ]
v + v0

2v − v0

v

v − v0

2f0 ×
v + v0

v − v0

73. A railroad train is travelling at  in still

air. The frequency of the note emitted by

locomotive whistle is 500 Hz. Speed of sound

is .  

30
m

s

345
m

s

https://dl.doubtnut.com/l/_JXHF4bLi7Rjy
https://dl.doubtnut.com/l/_Atjk7iUjhC7i


Q. What is the frequency of the sound waves

heard by a stationary listener in front of the

train?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

547.6Hz

690.6Hz

590.9Hz

520.3Hz

https://dl.doubtnut.com/l/_Atjk7iUjhC7i
https://dl.doubtnut.com/l/_UGLHSRRl9zZz


74. A railroad train is travelling at  in still

air. The frequency of the note emitted by

locomotive whistle is 500 Hz. Speed of sound

is .  

Q. What is the frequency of the sound waves

heard by a stationary listener behind the

train?

A. 

B. 

C. 

D. 

30
m

s

345
m

s

420Hz

460Hz

480Hz

430Hz

https://dl.doubtnut.com/l/_UGLHSRRl9zZz


Answer: B

Watch Video Solution

75. A source of sonic oscillation with frequency

 moves away and at right angles

to a wall with velocity . A stationary

reciever is located on the line of source in

succession wall source receiver. If

velocity of osund propagation is ,

then 

n0 = 600Hz

u = 30
m

s

→ →

v = 330
m

s

https://dl.doubtnut.com/l/_UGLHSRRl9zZz
https://dl.doubtnut.com/l/_XMcItXVGYwqq


Q. The beat frequency recorded by the receiver

is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

110Hz

210Hz

150Hz

220Hz

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


76. A source of sonic oscillation with frequency

 moves away and at right angles

to a wall with velocity . A stationary

reciever is located on the line of source in

succession wall source receiver. If

velocity of osund propagation is ,

then 

Q. The wavelength of direct waves received by

the receiver is

A. 

B. 

n0 = 600Hz

u = 30
m

s

→ →

v = 330
m

s

50cm

100cm

https://dl.doubtnut.com/l/_UCfWyPFp6Iw9


C. 

D. 

Answer: A

Watch Video Solution

150cm

90cm

77. A source of sonic oscillation with frequency

 moves away and at right angles

to a wall with velocity . A stationary

reciever is located on the line of source in

succession wall source receiver. If

n0 = 600Hz

u = 30
m

s

→ →

https://dl.doubtnut.com/l/_UCfWyPFp6Iw9
https://dl.doubtnut.com/l/_AeLiT3XDdZYx


velocity of osund propagation is ,

then 

Q. The wavelength of re�ected waves received

by the receiver is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

v = 330
m

s

120cm

50cm

90cm

60cm

https://dl.doubtnut.com/l/_AeLiT3XDdZYx


78. 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 .  

Q. If , the apparent frequency that

will be recorded by the stationary receiver at

 will be

A. 

S

v0 = 1700Hz R

t = 0

ω

v = 340
m

s

ω = 10
m

s2

t = 10s

1700Hz

https://dl.doubtnut.com/l/_AeLiT3XDdZYx
https://dl.doubtnut.com/l/_L7vKSMaoJXUa


B. 

C. 

D. 

Answer: B

Watch Video Solution

1.35Hz

850Hz

1.27Hz

79. 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

S

v0 = 1700Hz R

t = 0

https://dl.doubtnut.com/l/_L7vKSMaoJXUa
https://dl.doubtnut.com/l/_tVomEiXckspF


the receiver with a constant acceleration .

The velocity of sound in air is .  

If  for 10s and then  for 

, the apparent frequency recorded by

the receiver at 

A. 

B. 

C. 

D. 

Answer: B

ω

v = 340
m

s

ω = 10
m

s2
ω = 0

t > 10s

t = 15s

1700Hz

1313Hz

850Hz

1.23Hz

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


Watch Video Solution

80. A small source of sound vibrating

frequency 500 Hz is rotated in a circle of

radius  cm at a constant angular speed of

 revolutions per second. The speed of

sound in air is .  

Q. For an observer situated at a great distance

on a straight line perpendicular to the plane

of the circle, through its centre, the apparent

frequency of the source will be

A. greater that 500 Hx

100

π

5.0

330
m

s

https://dl.doubtnut.com/l/_tVomEiXckspF
https://dl.doubtnut.com/l/_K5sIA7LHlDJh


B. smaller than 500 Hz

C. always remain 500 Hz

D. greater for half the circle and smaller

during the other half

Answer: C

Watch Video Solution

81. A small source of sound vibrating

frequency 500 Hz is rotated in a circle of

radius  cm at a constant angular speed of
100

π

https://dl.doubtnut.com/l/_K5sIA7LHlDJh
https://dl.doubtnut.com/l/_uJdGaEdGiTTC


 revolutions per second. The speed of

sound in air is .  

Q. For half the circle and smaller during the

other half for an observer who is at rest at a

great distance from the centre of the circle

but nearly in the same plane, the minimum

 and the maximum  of the range of

values of the apparent frequency heard by him

will be

A. ,

B. ,

C. ,

5.0

330
m

s

fmin fmax

fmin = 455Hz fmax = 535Hz

fmin = 484Hz fmax = 515Hz

fmin = 484Hz fmax = 500Hz

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


D. ,

Answer: B

Watch Video Solution

fmin = 500Hz fmax = 515Hz

82. A small source of sound vibrating

frequency 500 Hz is rotated in a circle of

radius  cm at a constant angular speed of

 revolutions per second. The speed of

sound in air is .  

Q. If the observer moves towards the source

100

π

5.0

330
m

s

https://dl.doubtnut.com/l/_uJdGaEdGiTTC
https://dl.doubtnut.com/l/_hpg26sUjh5vm


with a constant speed of , along the

radial line to the centre, the fractional change

in the apparent frequency over the frequency

that the source will have if considered at reat

at the centre will be

A. 

B. 

C. 

D. 

Answer: A

20
m

s

6 %

3 %

2 %

9 %

https://dl.doubtnut.com/l/_hpg26sUjh5vm


Watch Video Solution

83. An indian submarine is moving in the

Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

with velocity  in water. Initially the

waves are getting re�ected from a �xed island

and the re�ected waves are coming back to

submarine. The frequency of re�ected waves

are detected by the submarine and found to

be  greater than the sent waves.  

Now an enemy ship comes in front, due to

1050
m

s

10 %

https://dl.doubtnut.com/l/_hpg26sUjh5vm
https://dl.doubtnut.com/l/_nZl0eF1w27qv


which the frequency of re�ected waves

detected by submarine becomes  greater

than the sent waves. 

Q. The speed of indian submarine is 

A. 

B. 

C. 

D. 

21 %

10
m

s

50
m

s

100
m

s

20
m

s

https://dl.doubtnut.com/l/_nZl0eF1w27qv


Answer: B

Watch Video Solution

84. An indian submarine is moving in the

Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

with velocity  in water. Initially the

waves are getting re�ected from a �xed island

and the re�ected waves are coming back to

submarine. The frequency of re�ected waves

are detected by the submarine and found to

1050
m

s

https://dl.doubtnut.com/l/_nZl0eF1w27qv
https://dl.doubtnut.com/l/_M0rUituSyJVA


be  greater than the sent waves.  

Now an enemy ship comes in front, due to

which the frequency of re�ected waves

detected by submarine becomes  greater

than the sent waves. 

Q. The velocity of enemy ship should be 

A.  towards indian submarine

B.  away from indian submarine

C.  towards indian submarine

10 %

21 %

50
m

s

50
m

s

100
m

2

https://dl.doubtnut.com/l/_M0rUituSyJVA


D.  away from indian submarine

Answer: A

Watch Video Solution

100
m

s

85. An indian submarine is moving in the

Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

with velocity  in water. Initially the

waves are getting re�ected from a �xed island

and the re�ected waves are coming back to

1050
m

s

https://dl.doubtnut.com/l/_M0rUituSyJVA
https://dl.doubtnut.com/l/_LR9AX3oPCcNl


submarine. The frequency of re�ected waves

are detected by the submarine and found to

be  greater than the sent waves.  

Now an enemy ship comes in front, due to

which the frequency of re�ected waves

detected by submarine becomes  greater

than the sent waves. 

Q. The speed of indian submarine is 

A. 1

10 %

21 %

https://dl.doubtnut.com/l/_LR9AX3oPCcNl


B. 

C. 

D. 2

Answer: B

Watch Video Solution

1.1

1.2

86. An indian submarine is moving in the

Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

with velocity  in water. Initially the1050
m

s

https://dl.doubtnut.com/l/_LR9AX3oPCcNl
https://dl.doubtnut.com/l/_2fIN8TTZoWuS


waves are getting re�ected from a �xed island

and the re�ected waves are coming back to

submarine. The frequency of re�ected waves

are detected by the submarine and found to

be  greater than the sent waves.  

Now an enemy ship comes in front, due to

which the frequency of re�ected waves

detected by submarine becomes  greater

than the sent waves. 

Q. Bulk modulus of sea water should be

10 %

21 %

https://dl.doubtnut.com/l/_2fIN8TTZoWuS


approximately )  

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(ρ =water = 1000
kg

m3

108 N

m2

109 N

m2

1010 N

m2

1011 N

m2

https://dl.doubtnut.com/l/_2fIN8TTZoWuS


87. Due to point isotropic sound source,

theintensity at a point is observed as 40 dB.

The density of air is  and

velocity of sound in air is . Based on this

information answer the following questions. 

Q. The pressure amplitude at the observation

point is

A. 

B. 

C. 

ρ = ( )
15

11

kg

m3

330
m

s

3
N

m2

3 × 103 N

m2

3 × 10− 3 N

m2

https://dl.doubtnut.com/l/_2fIN8TTZoWuS
https://dl.doubtnut.com/l/_5ubHk5sS8GeS


D. 

Answer: C

Watch Video Solution

6 × 10− 2 N

m2

88. Due to point isotropic sound source,

theintensity at a point is observed as 40 dB.

The density of air is  and

velocity of sound in air is . Based on this

information answer the following questions. 

Q. The ratio of displacement amplitude of

ρ = ( )
15

11

kg

m3

330
m

s

https://dl.doubtnut.com/l/_5ubHk5sS8GeS
https://dl.doubtnut.com/l/_7BcIlK9nrH72


wave at observation point to wavelength of

sound waves is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3.22 × 10− 6

3.22 × 10− 12

3.22 × 10− 9

1.07 × 10− 10

https://dl.doubtnut.com/l/_7BcIlK9nrH72


89.   

In the �gure shown below, a source of sound

having power  is kept at , which

is emitting sound waves in the directions as

shown. Two surfaces are labelled as 1 and 2

having areas  and 

, respectively  

Q. �nd the intensity at both the surfaces.

12 × 10− 6W O

A1 = 2 × 103m2

A2 = 4 × 103m2

https://dl.doubtnut.com/l/_Mwi11hWyybTp


A. ,

B. ,

C. ,

D. ,

Answer: C

Watch Video Solution

I1 = 12 × 10− 6 W

m2

I2 = 12 × 10− 6 W

m2

I1 = 6 × 10− 9 W

m2
I2 = 12 × 10− 9 W

m2

I1 = 6 × 10− 9 W

m2
I2 = 3 × 10− 9 W

m2

I1 = 12 × 10− 9 W

m2
I2 = 3 × 10− 9 W

m2

https://dl.doubtnut.com/l/_Mwi11hWyybTp


90.   

In the �gure shown below, a source of sound

having power  is kept at , which

is emitting sound waves in the directions as

shown. Two surfaces are labelled as 1 and 2

having areas  and 

, respectively  

Q. �nd the intensity at both the surfaces.

12 × 10− 6W O

A1 = 2 × 103m2

A2 = 4 × 103m2

https://dl.doubtnut.com/l/_qfj2BxPdobRq


A. Both will hear same sound.

B. A will bear a quiter sound

C. B will hear a quiter sound

D. information is not su�cient

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_qfj2BxPdobRq


91.   

In the �gure shown below, a source of sound

having power  is kept at , which

is emitting sound waves in the directions as

shown. Two surfaces are labelled as 1 and 2

having areas  and 

, respectively  

Q. �nd the intensity at both the surfaces.

12 × 10− 6W O

A1 = 2 × 103m2

A2 = 4 × 103m2

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


A. A will hear a quiter sound.

B. B will hear quiter sound

C. Both will hear the same sound.

D. Cannot say anything.

Answer: C

Watch Video Solution

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


92.   

When a sound wave enters the ear, it sets the

eardrum into oscillation, which in turn causes

oscillation of 3 tiny bones in the middle ear

called ossicles. This oscillation is �nally

transmitted to the �uid �lled in inner portion

of the ear termed as inner ear, the motion of

the �uid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain

https://dl.doubtnut.com/l/_WA1cAxzlHJ5Q


with the information that a sound is present.

The theree bones present in the middle ear

are named as hammer, anvil and stirrup. Out

of these the stirrup is the smallest one and

this only connects the middle ear to inner ear

as shown in the �gure below. The area of

stirrup and its extent of connection with the

inner ear limits the sensitivity of the human

ear consider a person's ear whose moving part

of the eardrum has an area of about 

and the area of stirrup is about . The

mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and

50mm2

5mm2

https://dl.doubtnut.com/l/_WA1cAxzlHJ5Q


ossicles is same as the force exerted by

ossicles on the inner ear. Consider a sound

wave having maximum pressure �uctuation of

 from its normal equilibrium

pressure value which is equal to .

Frequency of sound wave in air is .

Velocity of sound wave in �uid (present in

inner ear) is . Bulk modulus of air is 

. Bulk modulus of �uid is 

.  

Q. Find the pressure amplitude of given sound

wave in the �uid of inner ear.

4 × 10− 2Pa

105Pa

332
m

s

1500
m

s

1.42 × 105Pa

2.18 × 109Pa

https://dl.doubtnut.com/l/_WA1cAxzlHJ5Q


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0.03Pa

0.04Pa

0.3Pa

0.4Pa

https://dl.doubtnut.com/l/_WA1cAxzlHJ5Q


93.   

When a sound wave enters the ear, it sets the

eardrum into oscillation, which in turn causes

oscillation of 3 tiny bones in the middle ear

called ossicles. This oscillation is �nally

transmitted to the �uid �lled in inner portion

of the ear termed as inner ear, the motion of

the �uid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain

https://dl.doubtnut.com/l/_4b0phsWazayD


with the information that a sound is present.

The theree bones present in the middle ear

are named as hammer, anvil and stirrup. Out

of these the stirrup is the smallest one and

this only connects the middle ear to inner ear

as shown in the �gure below. The area of

stirrup and its extent of connection with the

inner ear limits the sensitivity of the human

ear consider a person's ear whose moving part

of the eardrum has an area of about 

and the area of stirrup is about . The

mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and

50mm2

5mm2

https://dl.doubtnut.com/l/_4b0phsWazayD


ossicles is same as the force exerted by

ossicles on the inner ear. Consider a sound

wave having maximum pressure �uctuation of

 from its normal equilibrium

pressure value which is equal to .

Frequency of sound wave in air is .

Velocity of sound wave in �uid (present in

inner ear) is . Bulk modulus of air is 

. Bulk modulus of �uid is 

.  

Q. Find the displacement amplitude of given

sound wave in the �uid of inner ear.

4 × 10− 2Pa

105Pa

332
m

s

1500
m

s

1.42 × 105Pa

2.18 × 109Pa

https://dl.doubtnut.com/l/_4b0phsWazayD


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4.4 × 10− 11m

8 × 1011m

3.65 × 10− 11m

8.1 × 10− 12m

https://dl.doubtnut.com/l/_4b0phsWazayD


94.   

When a sound wave enters the ear, it sets the

eardrum into oscillation, which in turn causes

oscillation of 3 tiny bones in the middle ear

called ossicles. This oscillation is �nally

transmitted to the �uid �lled in inner portion

of the ear termed as inner ear, the motion of

the �uid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain

https://dl.doubtnut.com/l/_CUijneGTP0GA


with the information that a sound is present.

The theree bones present in the middle ear

are named as hammer, anvil and stirrup. Out

of these the stirrup is the smallest one and

this only connects the middle ear to inner ear

as shown in the �gure below. The area of

stirrup and its extent of connection with the

inner ear limits the sensitivity of the human

ear consider a person's ear whose moving part

of the eardrum has an area of about 

and the area of stirrup is about . The

mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and

50mm2

5mm2

https://dl.doubtnut.com/l/_CUijneGTP0GA


ossicles is same as the force exerted by

ossicles on the inner ear. Consider a sound

wave having maximum pressure �uctuation of

 from its normal equilibrium

pressure value which is equal to .

Frequency of sound wave in air is .

Velocity of sound wave in �uid (present in

inner ear) is . Bulk modulus of air is 

. Bulk modulus of �uid is 

.  

Q. Find the pressure amplitude of given sound

wave in the �uid of inner ear.

4 × 10− 2Pa

105Pa

332
m

s

1500
m

s

1.42 × 105Pa

2.18 × 109Pa

https://dl.doubtnut.com/l/_CUijneGTP0GA


A. 1000

B. 100

C. 10000

D. none of these

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_CUijneGTP0GA


95.   

When a sound wave enters the ear, it sets the

eardrum into oscillation, which in turn causes

oscillation of 3 tiny bones in the middle ear

called ossicles. This oscillation is �nally

transmitted to the �uid �lled in inner portion

of the ear termed as inner ear, the motion of

the �uid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain

https://dl.doubtnut.com/l/_VWywX6P1Aaxn


with the information that a sound is present.

The theree bones present in the middle ear

are named as hammer, anvil and stirrup. Out

of these the stirrup is the smallest one and

this only connects the middle ear to inner ear

as shown in the �gure below. The area of

stirrup and its extent of connection with the

inner ear limits the sensitivity of the human

ear consider a person's ear whose moving part

of the eardrum has an area of about 

and the area of stirrup is about . The

mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and

50mm2

5mm2

https://dl.doubtnut.com/l/_VWywX6P1Aaxn


ossicles is same as the force exerted by

ossicles on the inner ear. Consider a sound

wave having maximum pressure �uctuation of

 from its normal equilibrium

pressure value which is equal to .

Frequency of sound wave in air is .

Velocity of sound wave in �uid (present in

inner ear) is . Bulk modulus of air is 

. Bulk modulus of �uid is 

.  

Q. This person (without hearing aid machine)

is sitting inside a busy restaurant where

average sound intensity is .

4 × 10− 2Pa

105Pa

332
m

s

1500
m

s

1.42 × 105Pa

2.18 × 109Pa

3.2 × 10− 5 W

m2

https://dl.doubtnut.com/l/_VWywX6P1Aaxn


How much energy in the form of sound is

taken up by the person in his meal time of 1 h?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1.2 × 10− 5J

1.8 × 10− 4J

2.4 × 10− 5J

3.6 × 10− 4J

https://dl.doubtnut.com/l/_VWywX6P1Aaxn


96.   

When a sound wave enters the ear, it sets the

eardrum into oscillation, which in turn causes

oscillation of 3 tiny bones in the middle ear

called ossicles. This oscillation is �nally

transmitted to the �uid �lled in inner portion

of the ear termed as inner ear, the motion of

the �uid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain

https://dl.doubtnut.com/l/_2RD1HSUf7Umj


with the information that a sound is present.

The theree bones present in the middle ear

are named as hammer, anvil and stirrup. Out

of these the stirrup is the smallest one and

this only connects the middle ear to inner ear

as shown in the �gure below. The area of

stirrup and its extent of connection with the

inner ear limits the sensitivity of the human

ear consider a person's ear whose moving part

of the eardrum has an area of about 

and the area of stirrup is about . The

mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and

50mm2

5mm2

https://dl.doubtnut.com/l/_2RD1HSUf7Umj


ossicles is same as the force exerted by

ossicles on the inner ear. Consider a sound

wave having maximum pressure �uctuation of

 from its normal equilibrium

pressure value which is equal to .

Frequency of sound wave in air is .

Velocity of sound wave in �uid (present in

inner ear) is . Bulk modulus of air is 

. Bulk modulus of �uid is 

.  

Q. With respect to information provided

above, mark the correct statement.

4 × 10− 2Pa

105Pa

332
m

s

1500
m

s

1.42 × 105Pa

2.18 × 109Pa

https://dl.doubtnut.com/l/_2RD1HSUf7Umj


A. The person will hear more intense

sound, if area of stirrup is reduced.

B. The person will hear more intense

sound, if area of stirrup is increase.

C. If mass of ossicles is not negligible, then

intensity of sound heard by the person

increase.

D. If amss of ossicles is not negligible, then

intensity of sound heard by the person

remains same.

https://dl.doubtnut.com/l/_2RD1HSUf7Umj


Answer: A

Watch Video Solution

97.   

A source of sound and detector are arranged

as shown in Fig. The detector is moving along

a circle with constant angular speed . It start

from the shown location in anticlockwise

ω

https://dl.doubtnut.com/l/_2RD1HSUf7Umj
https://dl.doubtnut.com/l/_YQSAuErn5ifG


direction at   

(Take velocity of sound in air as v) 

What is the frequency as received by detector,

when it rotates by an angle ?

A. f

B. 

C. 

D. 

Answer: D

Watch Video Solution

t = 0

π

2

× f
v − ωR

v

× f
v − ω

R

v

v − × f

ωR × 2

√5

v

https://dl.doubtnut.com/l/_YQSAuErn5ifG


98.   

A source of sound and detector are arranged

as shown in Fig. The detector is moving along

a circle with constant angular speed . It start

from the shown location in anticlockwise

direction at   

(Take velocity of sound in air as v) 

ω

t = 0

https://dl.doubtnut.com/l/_YQSAuErn5ifG
https://dl.doubtnut.com/l/_q7txqLJqzoQM


Q. Find the time at which the detector will

hear the maximum frequency for the �rst time.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

π

(3ω)

5π

(3ω)

4π

(3ω)

π

ω

https://dl.doubtnut.com/l/_q7txqLJqzoQM


99.   

A source of sound and detector are arranged

as shown in Fig. The detector is moving along

a circle with constant angular speed . It start

from the shown location in anticlockwise

direction at   

(Take velocity of sound in air as v) 

Find the time interval between minimum and

ω

t = 0

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


maximum frequency as received by the

detector.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

π

(3ω)

5π

(3ω)

4π

(3ω)

π

ω

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


100.   

As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

with a speed . Take speed of sound as 

 and answer the following

questions. 

Q. Suppose that a listener is located at rest

between the tuning fork and the wall. Number

2
m

s

v = 340
m

s

https://dl.doubtnut.com/l/_4S3Bk93u95yv


of beats heard by the listener per second will

be

A. 4

B. 3

C. 0

D. 1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_4S3Bk93u95yv


101.   

As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

with a speed . Take speed of sound as 

 and answer the following

questions. 

Q. If the listener is at rest and located such

that the tuning fork is moving between the

2
m

s

v = 340
m

s

https://dl.doubtnut.com/l/_IQHqv7X5OFNg


listener and the wall, number of beats heard

by the listerner per second will be nearly

A. 0

B. 6

C. 8

D. 4

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_IQHqv7X5OFNg


102.   

As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

with a speed . Take speed of sound as 

 and answer the following

questions. 

Q. If the listener, along with the source, is

moving towards the wall with the same speed

i.e., , such that the source remains

2
m

s

v = 340
m

s

2
m

s

https://dl.doubtnut.com/l/_aGU17KfWVokd


between the listerner and the wall, number of

beats heard by the listerner per second will be

A. 4

B. 8

C. 0

D. 6

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_aGU17KfWVokd


103.   

As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

with a speed . Take speed of sound as 

 and answer the following

questions. 

Q. If the listener, along with the source, is

moving towards the wall with the same speed

i.e., , such that the source remains

2
m

s

v = 340
m

s

2
m

s

https://dl.doubtnut.com/l/_p8kqFxieMtcT


between the listerner and the wall, number of

beats heard by the listerner per second will be

A. 2

B. 6

C. 8

D. 4

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_p8kqFxieMtcT


104. A source of sound with natural frequency

 moves uniformly along a

straight line separated from a stationary

observer by a distance . The velocity

of the source is equal to  fraction of

the velocity of the sound. 

Q. Find the frequency of osund received by the

observer at the moment when the source gets

f0 = 1800Hz

l = 250m

η = 0.80

https://dl.doubtnut.com/l/_3omwV7fAkLk5


closest to him. 

A. 2000Hz

B. 6000Hz

C. 3000Hz

D. 5000Hz

Answer: C

https://dl.doubtnut.com/l/_3omwV7fAkLk5


Watch Video Solution

105. A source of sound with natural frequency

 moves uniformly along a

straight line separated from a stationary

observer by a distance . The velocity

of the source is equal to  fraction of

the velocity of the sound. 

Q. The distance between the source and the

observer at the moment when the observer

f0 = 1800Hz

l = 250m

η = 0.80

https://dl.doubtnut.com/l/_3omwV7fAkLk5
https://dl.doubtnut.com/l/_5Hg9BFX0YaA2


receives a frequency  is  

A. 

B. 

C. 

D. 

Answer: A

f = f0

640m

420m

320m

250m

https://dl.doubtnut.com/l/_5Hg9BFX0YaA2


Watch Video Solution

106.   

A source of sound and a detector are placed at

the same place on ground At , the source

 is projected towards re�ector with velocity 

 in vertical upward directon and re�ector

starts moving down with constant velocity 

t = 0

S

v0

v0

https://dl.doubtnut.com/l/_5Hg9BFX0YaA2
https://dl.doubtnut.com/l/_N6vPO2Mymx28


At , the vertical separation between the

re�ector and source is . The speed

of sound in air is , Take  as the

frequency of sound waves emitted by source.

Based on above information answer the

following questions. 

Q. Frequency of sound waves emitted by

source at  is

A. 

B. 

t − 0

H( )
> v2

0

2g

v( > > v0) f0

t =
v0

2g

f0

f0[ + ]
v

v

v0

2

https://dl.doubtnut.com/l/_N6vPO2Mymx28


C. 

D. 

Answer: B

Watch Video Solution

f0

⎡
⎢ ⎢
⎣

⎤
⎥ ⎥
⎦

( )
2

v−v0

2

v

f0

⎡
⎢ ⎢
⎣

⎤
⎥ ⎥
⎦

v− v0
2

v+v0

2

107.  

A source of sound and a detector are placed at

the same place on ground At , the source

 is projected towards re�ector with velocity 

t = 0

S

https://dl.doubtnut.com/l/_N6vPO2Mymx28
https://dl.doubtnut.com/l/_43sWBD5oUSwf


 in vertical upward directon and re�ector

starts moving down with constant velocity 

At , the vertical separation between the

re�ector and source is . The speed

of sound in air is , Take  as the

frequency of sound waves emitted by source.

Based on above information answer the

following questions. 

Q. Wavelength of sound waves as received by

detector before re�ection at  is

A. 

v0

v0

t − 0

H( )
> v2

0

2g

v( > > v0) f0

t =
v0

2g

v

f0

https://dl.doubtnut.com/l/_43sWBD5oUSwf


B. 

C. 

D. none of these

Answer: C

Watch Video Solution

v+v0

2

f0

( )
2

v−v0

2

vf0

https://dl.doubtnut.com/l/_43sWBD5oUSwf


108.   

A source of sound and a detector are placed at

the same place on ground At , the source

 is projected towards re�ector with velocity 

 in vertical upward directon and re�ector

starts moving down with constant velocity 

At , the vertical separation between the

re�ector and source is . The speed

t = 0

S

v0

v0

t − 0

H( )
> v2

0

2g

https://dl.doubtnut.com/l/_ssnjNNQbo2CT


of sound in air is , Take  as the

frequency of sound waves emitted by source.

Based on above information answer the

following questions. 

Q. Frequency of sound waves emitted by

source at  is

A. 

B. 

C. 

D. 

Answer: C

v( > > v0) f0

t =
v0

2g

2f0(v + v0)

2v − v0

2f0v

v − v0

2f0[ ] × [ ]
v + v0

2v − v0

v

v − v0

2f0 ×
v + v0

v − v0

https://dl.doubtnut.com/l/_ssnjNNQbo2CT


Watch Video Solution

109. A railroad train is travelling at  in

still air. The frequency of the note emitted by

locomotive whistle is 500 Hz. Speed of sound

is .  

Q. What is the frequency of the sound waves

heard by a stationary listener in front of the

train?

A. 

B. 

30
m

s

345
m

s

547.6Hz

690.6Hz

https://dl.doubtnut.com/l/_ssnjNNQbo2CT
https://dl.doubtnut.com/l/_kWtFlC3DfhUf


C. 

D. 

Answer: A

Watch Video Solution

590.9Hz

520.3Hz

110. A railroad train is travelling at  in

still air. The frequency of the note emitted by

locomotive whistle is 500 Hz. Speed of sound

is .  

Q. What is the frequency of the sound waves

30
m

s

345
m

s

https://dl.doubtnut.com/l/_kWtFlC3DfhUf
https://dl.doubtnut.com/l/_zB6OWwtkWgQp


heard by a stationary listener behind the

train?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

420Hz

460Hz

480Hz

430Hz

https://dl.doubtnut.com/l/_zB6OWwtkWgQp


111. A source of sonic oscillation with

frequency  moves away and at

right angles to a wall with velocity .

A stationary reciever is located on the line of

source in succession wall source

receiver. If velocity of osund propagation is

, then  

Q. The beat frequency recorded by the receiver

is

A. 

B. 

n0 = 600Hz

u = 30
m

s

→ →

v = 330
m

s

110Hz

210Hz

https://dl.doubtnut.com/l/_jBIrAjCY92lk


C. 

D. 

Answer: A

Watch Video Solution

150Hz

220Hz

112. A source of sonic oscillation with

frequency  moves away and at

right angles to a wall with velocity .

A stationary reciever is located on the line of

source in succession wall source

n0 = 600Hz

u = 30
m

s

→ →

https://dl.doubtnut.com/l/_jBIrAjCY92lk
https://dl.doubtnut.com/l/_DlJz0NEEGCAY


receiver. If velocity of osund propagation is

, then  

Q. The wavelength of direct waves received by

the receiver is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

v = 330
m

s

50cm

100cm

150cm

90cm

https://dl.doubtnut.com/l/_DlJz0NEEGCAY


113. A source of sonic oscillation with

frequency  moves away and at

right angles to a wall with velocity .

A stationary reciever is located on the line of

source in succession wall source

receiver. If velocity of osund propagation is

, then  

Q. The wavelength of re�ected waves received

by the receiver is

A. 

n0 = 600Hz

u = 30
m

s

→ →

v = 330
m

s

120cm

https://dl.doubtnut.com/l/_DlJz0NEEGCAY
https://dl.doubtnut.com/l/_9IiGI3zkDTDM


B. 

C. 

D. 

Answer: D

Watch Video Solution

50cm

90cm

60cm

114. 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

S

v0 = 1700Hz R

t = 0

https://dl.doubtnut.com/l/_9IiGI3zkDTDM
https://dl.doubtnut.com/l/_wgINoBAxqGze


the receiver with a constant acceleration .

The velocity of sound in air is .  

If  for 10s and then  for 

, the apparent frequency recorded by

the receiver at 

A. 

B. 

C. 

D. 

Answer: B

ω

v = 340
m

s

ω = 10
m

s2
ω = 0

t > 10s

t = 15s

1700Hz

1.35Hz

850Hz

1.27Hz

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


Watch Video Solution

115. 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 .  

If  for 10s and then  for 

, the apparent frequency recorded by

the receiver at 

A. 

S

v0 = 1700Hz R

t = 0

ω

v = 340
m

s

ω = 10
m

s2
ω = 0

t > 10s

t = 15s

1700Hz

https://dl.doubtnut.com/l/_wgINoBAxqGze
https://dl.doubtnut.com/l/_kYskV3s2Sq8X


B. 

C. 

D. 

Answer: B

Watch Video Solution

1313Hz

850Hz

1.23Hz

116. A small source of sound vibrating

frequency 500 Hz is rotated in a circle of

radius  cm at a constant angular speed of

 revolutions per second. The speed of

100

π

5.0

https://dl.doubtnut.com/l/_kYskV3s2Sq8X
https://dl.doubtnut.com/l/_CL7o7JeCp91R


sound in air is .  

Q. For an observer situated at a great distance

on a straight line perpendicular to the plane

of the circle, through its centre, the apparent

frequency of the source will be

A. greater that 500 Hx

B. smaller than 500 Hz

C. always remain 500 Hz

D. greater for half the circle and smaller

during the other half

330
m

s

https://dl.doubtnut.com/l/_CL7o7JeCp91R


Answer: C

Watch Video Solution

117. A small source of sound vibrating

frequency 500 Hz is rotated in a circle of

radius  cm at a constant angular speed of

 revolutions per second. The speed of

sound in air is .  

Q. For an observer who is at rest at a great

distance from the centre of the circle but

nearly in the same plane, the minimum 

100

π

5.0

330
m

s

fmin

https://dl.doubtnut.com/l/_CL7o7JeCp91R
https://dl.doubtnut.com/l/_J2XBPJ6qz7Vs


and the maximum  of the range of values

of the apparent frequency heard by him will be

A. ,

B. ,

C. ,

D. ,

Answer: B

Watch Video Solution

fmax

fmin = 455Hz fmax = 535Hz

fmin = 484Hz fmax = 515Hz

fmin = 484Hz fmax = 500Hz

fmin = 500Hz fmax = 515Hz

https://dl.doubtnut.com/l/_J2XBPJ6qz7Vs


118. A small source of sound vibrating

frequency 500 Hz is rotated in a circle of

radius  cm at a constant angular speed of

 revolutions per second. The speed of

sound in air is .  

Q. If the observer moves towards the source

with a constant speed of , along the

radial line to the centre, the fractional change

in the apparent frequency over the frequency

that the source will have if considered at reat

at the centre will be

100

π

5.0

330
m

s

20
m

s

https://dl.doubtnut.com/l/_z2YLnzQAs0Ek


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

6 %

3 %

2 %

9 %

119. An indian submarine is moving in the

Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

https://dl.doubtnut.com/l/_z2YLnzQAs0Ek
https://dl.doubtnut.com/l/_nw5hEgFUZSzi


with velocity  in water. Initially the

waves are getting re�ected from a �xed island

and the re�ected waves are coming back to

submarine. The frequency of re�ected waves

are detected by the submarine and found to

be  greater than the sent waves.  

Now an enemy ship comes in front, due to

which the frequency of re�ected waves

detected by submarine becomes  greater

than the sent waves. 

1050
m

s

10 %

21 %

https://dl.doubtnut.com/l/_nw5hEgFUZSzi


Q. The speed of indian submarine is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10
m

s

50
m

s

100
m

s

20
m

s

https://dl.doubtnut.com/l/_nw5hEgFUZSzi


120. An indian submarine is moving in the

Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

with velocity  in water. Initially the

waves are getting re�ected from a �xed island

and the re�ected waves are coming back to

submarine. The frequency of re�ected waves

are detected by the submarine and found to

be  greater than the sent waves.  

Now an enemy ship comes in front, due to

which the frequency of re�ected waves

detected by submarine becomes  greater

1050
m

s

10 %

21 %

https://dl.doubtnut.com/l/_SceoJ8U6COb0


than the sent waves. 

Q. The velocity of enemy ship should be 

A.  towards indian submarine

B.  away from indian submarine

C.  towards indian submarine

D.  away from indian submarine

Answer: A

Watch Video Solution

50
m

s

50
m

s

100
m

2

100
m

s

https://dl.doubtnut.com/l/_SceoJ8U6COb0


121. An indian submarine is moving in the

Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

with velocity  in water. Initially the

waves are getting re�ected from a �xed island

and the re�ected waves are coming back to

submarine. The frequency of re�ected waves

are detected by the submarine and found to

be  greater than the sent waves.  

Now an enemy ship comes in front, due to

1050
m

s

10 %

https://dl.doubtnut.com/l/_SceoJ8U6COb0
https://dl.doubtnut.com/l/_jqDZhJ0KRikF


which the frequency of re�ected waves

detected by submarine becomes  greater

than the sent waves. 

Q If the wavelength received by enemy ship is

 and wavelength of re�ected waves received

by submarine is , then  equals  

A. 1

B. 

C. 

21 %

λ'

λ' ' ( )
λ'

λ' '

1.1

1.2

https://dl.doubtnut.com/l/_jqDZhJ0KRikF


D. 2

Answer: B

Watch Video Solution

122. An indian submarine is moving in the

Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

with velocity  in water. Initially the

waves are getting re�ected from a �xed island

and the re�ected waves are coming back to

1050
m

s

https://dl.doubtnut.com/l/_jqDZhJ0KRikF
https://dl.doubtnut.com/l/_tcRB4i1fQ7Mo


submarine. The frequency of re�ected waves

are detected by the submarine and found to

be  greater than the sent waves.  

Now an enemy ship comes in front, due to

which the frequency of re�ected waves

detected by submarine becomes  greater

than the sent waves. 

Q. Bulk modulus of sea water should be

approximately )  

10 %

21 %

(ρ =water = 1000
kg

m3

https://dl.doubtnut.com/l/_tcRB4i1fQ7Mo


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

108 N

m2

109 N

m2

1010 N

m2

1011 N

m2

123. Due to point isotropic sound source,

theintensity at a point is observed as 40 dB.

https://dl.doubtnut.com/l/_tcRB4i1fQ7Mo
https://dl.doubtnut.com/l/_uYWp7ql4Ta5R


The density of air is  and

velocity of sound in air is . Based on this

information answer the following questions. 

Q. The pressure amplitude at the observation

point is

A. 

B. 

C. 

D. 

Answer: C

ρ = ( )
15

11

kg

m3

330
m

s

3
N

m2

3 × 103 N

m2

3 × 10− 3 N

m2

6 × 10− 2 N

m2

https://dl.doubtnut.com/l/_uYWp7ql4Ta5R


Watch Video Solution

124. Due to point isotropic sound source,

theintensity at a point is observed as 40 dB.

The density of air is  and

velocity of sound in air is . Based on this

information answer the following questions. 

Q. The ratio of displacement amplitude of

wave at observation point to wavelength of

sound waves is

A. 

ρ = ( )
15

11

kg

m3

330
m

s

3.22 × 10− 6

https://dl.doubtnut.com/l/_uYWp7ql4Ta5R
https://dl.doubtnut.com/l/_BT9AJORYwGi1


B. 

C. 

D. 

Answer: C

Watch Video Solution

3.22 × 10− 12

3.22 × 10− 9

1.07 × 10− 10

https://dl.doubtnut.com/l/_BT9AJORYwGi1


125.   

In the �gure shown below, a source of sound

having power  is kept at , which

is emitting sound waves in the directions as

shown. Two surfaces are labelled as 1 and 2

having areas  and 

, respectively  

Q. �nd the intensity at both the surfaces.

12 × 10− 6W O

A1 = 2 × 103m2

A2 = 4 × 103m2

https://dl.doubtnut.com/l/_36aHlw7YMJSA


A. ,

B. ,

C. ,

D. ,

Answer: C

Watch Video Solution

I1 = 12 × 10− 6 W

m2

I2 = 12 × 10− 6 W

m2

I1 = 6 × 10− 9 W

m2
I2 = 12 × 10− 9 W

m2

I1 = 6 × 10− 9 W

m2
I2 = 3 × 10− 9 W

m2

I1 = 12 × 10− 9 W

m2
I2 = 3 × 10− 9 W

m2

https://dl.doubtnut.com/l/_36aHlw7YMJSA


126.   

In the �gure shown below, a source of sound

having power  is kept at , which

is emitting sound waves in the directions as

shown. Two surfaces are labelled as 1 and 2

having areas  and 

, respectively  

Q. If two persons (having almost same

physique)  and  are standing at the

12 × 10− 6W O

A1 = 2 × 103m2

A2 = 4 × 103m2

A B

https://dl.doubtnut.com/l/_1cDlbP9qOckb


location of surfaces 1 and 2, respectively, then

who will hear a quiter sound?

A. Both will hear same sound.

B. A will bear a quiter sound

C. B will hear a quiter sound

D. information is not su�cient

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_1cDlbP9qOckb


127.   

In the �gure shown below, a source of sound

having power  is kept at , which

is emitting sound waves in the directions as

shown. Two surfaces are labelled as 1 and 2

having areas  and 

, respectively  

Q. If two persons (having almost same

physique)  and  are standing at the

12 × 10− 6W O

A1 = 2 × 103m2

A2 = 4 × 103m2

A B

https://dl.doubtnut.com/l/_kGdWmcKeLlT6


location of surfaces 1 and 2, respectively, then

who will hear a quiter sound?

A. A will hear a quiter sound.

B. B will hear quiter sound

C. Both will hear the same sound.

D. Cannot say anything.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_kGdWmcKeLlT6


128.   

When a sound wave enters the ear, it sets the

eardrum into oscillation, which in turn causes

oscillation of 3 tiny bones in the middle ear

called ossicles. This oscillation is �nally

transmitted to the �uid �lled in inner portion

of the ear termed as inner ear, the motion of

the �uid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain

https://dl.doubtnut.com/l/_BVvlCbZMX78Z


with the information that a sound is present.

The theree bones present in the middle ear

are named as hammer, anvil and stirrup. Out

of these the stirrup is the smallest one and

this only connects the middle ear to inner ear

as shown in the �gure below. The area of

stirrup and its extent of connection with the

inner ear limits the sensitivity of the human

ear consider a person's ear whose moving part

of the eardrum has an area of about 

and the area of stirrup is about . The

mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and

50mm2

5mm2

https://dl.doubtnut.com/l/_BVvlCbZMX78Z


ossicles is same as the force exerted by

ossicles on the inner ear. Consider a sound

wave having maximum pressure �uctuation of

 from its normal equilibrium

pressure value which is equal to .

Frequency of sound wave in air is .

Velocity of sound wave in �uid (present in

inner ear) is . Bulk modulus of air is 

. Bulk modulus of �uid is 

.  

Q. Find the pressure amplitude of given sound

wave in the �uid of inner ear.

4 × 10− 2Pa

105Pa

332
m

s

1500
m

s

1.42 × 105Pa

2.18 × 109Pa

https://dl.doubtnut.com/l/_BVvlCbZMX78Z


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0.03Pa

0.04Pa

0.3Pa

0.4Pa

https://dl.doubtnut.com/l/_BVvlCbZMX78Z


129.   

When a sound wave enters the ear, it sets the

eardrum into oscillation, which in turn causes

oscillation of 3 tiny bones in the middle ear

called ossicles. This oscillation is �nally

transmitted to the �uid �lled in inner portion

of the ear termed as inner ear, the motion of

the �uid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain

https://dl.doubtnut.com/l/_T7EvY62jbwHg


with the information that a sound is present.

The theree bones present in the middle ear

are named as hammer, anvil and stirrup. Out

of these the stirrup is the smallest one and

this only connects the middle ear to inner ear

as shown in the �gure below. The area of

stirrup and its extent of connection with the

inner ear limits the sensitivity of the human

ear consider a person's ear whose moving part

of the eardrum has an area of about 

and the area of stirrup is about . The

mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and

50mm2

5mm2

https://dl.doubtnut.com/l/_T7EvY62jbwHg


ossicles is same as the force exerted by

ossicles on the inner ear. Consider a sound

wave having maximum pressure �uctuation of

 from its normal equilibrium

pressure value which is equal to .

Frequency of sound wave in air is .

Velocity of sound wave in �uid (present in

inner ear) is . Bulk modulus of air is 

. Bulk modulus of �uid is 

.  

Q. Find the displacement amplitude of given

sound wave in the �uid of inner ear.

4 × 10− 2Pa

105Pa

332
m

s

1500
m

s

1.42 × 105Pa

2.18 × 109Pa

https://dl.doubtnut.com/l/_T7EvY62jbwHg


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4.4 × 10− 11m

8 × 1011m

3.65 × 10− 11m

8.1 × 10− 12m

https://dl.doubtnut.com/l/_T7EvY62jbwHg


130.   

When a sound wave enters the ear, it sets the

eardrum into oscillation, which in turn causes

oscillation of 3 tiny bones in the middle ear

called ossicles. This oscillation is �nally

transmitted to the �uid �lled in inner portion

of the ear termed as inner ear, the motion of

the �uid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain

https://dl.doubtnut.com/l/_aKb6onK6Pn1k


with the information that a sound is present.

The theree bones present in the middle ear

are named as hammer, anvil and stirrup. Out

of these the stirrup is the smallest one and

this only connects the middle ear to inner ear

as shown in the �gure below. The area of

stirrup and its extent of connection with the

inner ear limits the sensitivity of the human

ear consider a person's ear whose moving part

of the eardrum has an area of about 

and the area of stirrup is about . The

mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and

50mm2

5mm2

https://dl.doubtnut.com/l/_aKb6onK6Pn1k


ossicles is same as the force exerted by

ossicles on the inner ear. Consider a sound

wave having maximum pressure �uctuation of

 from its normal equilibrium

pressure value which is equal to .

Frequency of sound wave in air is .

Velocity of sound wave in �uid (present in

inner ear) is . Bulk modulus of air is 

. Bulk modulus of �uid is 

.  

Q. If the person is using an hearing aid, which

increase the sound intensity level by 30 dB,

4 × 10− 2Pa

105Pa

332
m

s

1500
m

s

1.42 × 105Pa

2.18 × 109Pa

https://dl.doubtnut.com/l/_aKb6onK6Pn1k


then by what factor the intensity of given

sound wave change as perceived by inner ear?

A. 1000

B. 100

C. 10000

D. none of these

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_aKb6onK6Pn1k


131.   

When a sound wave enters the ear, it sets the

eardrum into oscillation, which in turn causes

oscillation of 3 tiny bones in the middle ear

called ossicles. This oscillation is �nally

transmitted to the �uid �lled in inner portion

of the ear termed as inner ear, the motion of

the �uid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain

https://dl.doubtnut.com/l/_8A1IH0fVlggj


with the information that a sound is present.

The theree bones present in the middle ear

are named as hammer, anvil and stirrup. Out

of these the stirrup is the smallest one and

this only connects the middle ear to inner ear

as shown in the �gure below. The area of

stirrup and its extent of connection with the

inner ear limits the sensitivity of the human

ear consider a person's ear whose moving part

of the eardrum has an area of about 

and the area of stirrup is about . The

mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and

50mm2

5mm2

https://dl.doubtnut.com/l/_8A1IH0fVlggj


ossicles is same as the force exerted by

ossicles on the inner ear. Consider a sound

wave having maximum pressure �uctuation of

 from its normal equilibrium

pressure value which is equal to .

Frequency of sound wave in air is .

Velocity of sound wave in �uid (present in

inner ear) is . Bulk modulus of air is 

. Bulk modulus of �uid is 

.  

Q. This person (without hearing aid machine)

is sitting inside a busy restaurant where

average sound intensity is .

4 × 10− 2Pa

105Pa

332
m

s

1500
m

s

1.42 × 105Pa

2.18 × 109Pa

3.2 × 10− 5 W

m2

https://dl.doubtnut.com/l/_8A1IH0fVlggj


How much energy in the form of sound is

taken up by the person in his meal time of 1 h?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1.2 × 10− 5J

1.8 × 10− 4J

2.4 × 10− 5J

3.6 × 10− 4J

https://dl.doubtnut.com/l/_8A1IH0fVlggj


132.   

When a sound wave enters the ear, it sets the

eardrum into oscillation, which in turn causes

oscillation of 3 tiny bones in the middle ear

called ossicles. This oscillation is �nally

transmitted to the �uid �lled in inner portion

of the ear termed as inner ear, the motion of

the �uid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain

https://dl.doubtnut.com/l/_O7ppYeTjgnWu


with the information that a sound is present.

The theree bones present in the middle ear

are named as hammer, anvil and stirrup. Out

of these the stirrup is the smallest one and

this only connects the middle ear to inner ear

as shown in the �gure below. The area of

stirrup and its extent of connection with the

inner ear limits the sensitivity of the human

ear consider a person's ear whose moving part

of the eardrum has an area of about 

and the area of stirrup is about . The

mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and

50mm2

5mm2

https://dl.doubtnut.com/l/_O7ppYeTjgnWu


ossicles is same as the force exerted by

ossicles on the inner ear. Consider a sound

wave having maximum pressure �uctuation of

 from its normal equilibrium

pressure value which is equal to .

Frequency of sound wave in air is .

Velocity of sound wave in �uid (present in

inner ear) is . Bulk modulus of air is 

. Bulk modulus of �uid is 

.  

Q. With respect to information provided

above, mark the correct statement.

4 × 10− 2Pa

105Pa

332
m

s

1500
m

s

1.42 × 105Pa

2.18 × 109Pa

https://dl.doubtnut.com/l/_O7ppYeTjgnWu


A. The person will hear more intense

sound, if area of stirrup is reduced.

B. The person will hear more intense

sound, if area of stirrup is increase.

C. If mass of ossicles is not negligible, then

intensity of sound heard by the person

increase.

D. If amss of ossicles is not negligible, then

intensity of sound heard by the person

remains same.

https://dl.doubtnut.com/l/_O7ppYeTjgnWu


Answer: A

Watch Video Solution

133.   

A source of sound and detector are arranged

as shown in Fig. The detector is moving along

a circle with constant angular speed . It start

from the shown location in anticlockwise

ω

https://dl.doubtnut.com/l/_O7ppYeTjgnWu
https://dl.doubtnut.com/l/_ai4l3clKbvpr


direction at   

(Take velocity of sound in air as v) 

What is the frequency as received by detector,

when it rotates by an angle ?

A. f

B. 

C. 

D. 

Answer: D

Watch Video Solution

t = 0

π

2

× f
v − ωR

v

× f
v − ω

R

v

v − × f

ωR × 2

√5

v

https://dl.doubtnut.com/l/_ai4l3clKbvpr


134.   

A source of sound and detector are arranged

as shown in Fig. The detector is moving along

a circle with constant angular speed . It start

from the shown location in anticlockwise

direction at   

(Take velocity of sound in air as v) 

ω

t = 0

https://dl.doubtnut.com/l/_ai4l3clKbvpr
https://dl.doubtnut.com/l/_VTmFnPoP9EPQ


Q. Find the time at which the detector will

hear the maximum frequency for the �rst time.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

π

(3ω)

5π

(3ω)

4π

(3ω)

π

ω

https://dl.doubtnut.com/l/_VTmFnPoP9EPQ


135.   

A source of sound and detector are arranged

as shown in Fig. The detector is moving along

a circle with constant angular speed . It start

from the shown location in anticlockwise

direction at   

(Take velocity of sound in air as v) 

Find the time interval between minimum and

ω

t = 0

https://dl.doubtnut.com/l/_EBT7kxIIgFXe


maximum frequency as received by the

detector.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

π

(3ω)

5π

(3ω)

4π

(3ω)

π

ω

https://dl.doubtnut.com/l/_EBT7kxIIgFXe


136.   

As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

with a speed . Take speed of sound as 

 and answer the following

questions. 

Q. Suppose that a listener is located at rest

between the tuning fork and the wall. Number

2
m

s

v = 340
m

s

https://dl.doubtnut.com/l/_Ppq42cUDyJY6


of beats heard by the listener per second will

be

A. 4

B. 3

C. 0

D. 1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Ppq42cUDyJY6


137.   

As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

with a speed . Take speed of sound as 

 and answer the following

questions. 

Q. Suppose that a listener is located at rest

between the tuning fork and the wall. Number

2
m

s

v = 340
m

s

https://dl.doubtnut.com/l/_1OGbAMI5I9yK


of beats heard by the listener per second will

be

A. 0

B. 6

C. 8

D. 4

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_1OGbAMI5I9yK


138.   

As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

with a speed . Take speed of sound as 

 and answer the following

questions. 

Q. If the listener, along with the source, is

moving towards the wall with the same speed

i.e., , such that the source remains

2
m

s

v = 340
m

s

2
m

s

https://dl.doubtnut.com/l/_klp1HiFmXyZy


between the listerner and the wall, number of

beats heard by the listerner per second will be

A. 4

B. 8

C. 0

D. 6

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_klp1HiFmXyZy


139.   

As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

with a speed . Take speed of sound as 

 and answer the following

questions. 

Q. If the listener, along with the source, is

moving towards the wall with the same speed

i.e., , such that the source remains

2
m

s

v = 340
m

s

2
m

s

https://dl.doubtnut.com/l/_M1ThKcXrNko7


between the listerner and the wall, number of

beats heard by the listerner per second will be

A. 2

B. 6

C. 8

D. 4

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_M1ThKcXrNko7


140. A source of sound with natural frequency

 moves uniformly along a

straight line separated from a stationary

observer by a distance . The velocity

of the source is equal to  fraction of

the velocity of the sound. 

Q. Find the frequency of osund received by the

observer at the moment when the source gets

f0 = 1800Hz

l = 250m

η = 0.80

https://dl.doubtnut.com/l/_U7z4oWC5xKAd


closest to him. 

A. 2000Hz

B. 6000Hz

C. 3000Hz

D. 5000Hz

Answer: C

https://dl.doubtnut.com/l/_U7z4oWC5xKAd


Watch Video Solution

141. A source of sound with natural frequency

 moves uniformly along a

straight line separated from a stationary

observer by a distance . The velocity

of the source is equal to  fraction of

the velocity of the sound. 

Q. The distance between the source and the

observer at the moment when the observer

f0 = 1800Hz

l = 250m

η = 0.80

https://dl.doubtnut.com/l/_U7z4oWC5xKAd
https://dl.doubtnut.com/l/_8qYA3eD7MV6i


receives a frequency  is  

A. 

B. 

C. 

D. 

Answer: A

f = f0

640m

420m

320m

250m

https://dl.doubtnut.com/l/_8qYA3eD7MV6i


Watch Video Solution

142.   

A source of sound and a detector are placed at

the same place on ground At , the source

 is projected towards re�ector with velocity 

 in vertical upward directon and re�ector

starts moving down with constant velocity 

t = 0

S

v0

v0

https://dl.doubtnut.com/l/_8qYA3eD7MV6i
https://dl.doubtnut.com/l/_8bmOxt0F8LeG


At , the vertical separation between the

re�ector and source is . The speed

of sound in air is , Take  as the

frequency of sound waves emitted by source.

Based on above information answer the

following questions. 

Q. Frequency of sound waves emitted by

source at  is

A. 

B. 

t − 0

H( )
> v2

0

2g

v( > > v0) f0

t =
v0

2g

f0

f0[ + ]
v

v

v0

2

https://dl.doubtnut.com/l/_8bmOxt0F8LeG


C. 

D. 

Answer: B

Watch Video Solution

f0

⎡
⎢ ⎢
⎣

⎤
⎥ ⎥
⎦

( )
2

v−v0

2

v

f0

⎡
⎢ ⎢
⎣

⎤
⎥ ⎥
⎦

v− v0
2

v+v0

2

143.  

A source of sound and a detector are placed at

the same place on ground At , the source

 is projected towards re�ector with velocity 

t = 0

S

https://dl.doubtnut.com/l/_8bmOxt0F8LeG
https://dl.doubtnut.com/l/_hc8mKQMdrjfX


 in vertical upward directon and re�ector

starts moving down with constant velocity 

At , the vertical separation between the

re�ector and source is . The speed

of sound in air is , Take  as the

frequency of sound waves emitted by source.

Based on above information answer the

following questions. 

Q. Wavelength of sound waves as received by

detector before re�ection at  is

A. 

v0

v0

t − 0

H( )
> v2

0

2g

v( > > v0) f0

t =
v0

2g

v

f0

https://dl.doubtnut.com/l/_hc8mKQMdrjfX


B. 

C. 

D. none of these

Answer: C

Watch Video Solution

v+v0

2

f0

( )
2

v−v0

2

vf0

144.  

A source of sound and a detector are placed at

the same place on ground At , the sourcet = 0

https://dl.doubtnut.com/l/_hc8mKQMdrjfX
https://dl.doubtnut.com/l/_iTC7bql0plRd


 is projected towards re�ector with velocity 

 in vertical upward directon and re�ector

starts moving down with constant velocity 

At , the vertical separation between the

re�ector and source is . The speed

of sound in air is , Take  as the

frequency of sound waves emitted by source.

Based on above information answer the

following questions. 

Q. Frequency of sound received by detector

after being re�ected by re�ector at  is

A. 

S

v0

v0

t = 0

H( )
> v2

0

2g

v( > > v0) f0

t =
v0

2g

2f0(v + v0)

2v − v0

https://dl.doubtnut.com/l/_iTC7bql0plRd


Integer

B. 

C. 

D. 

Answer: C

Watch Video Solution

2f0v

v − v0

2f0[ ] × [ ]
v + v0

2v − v0

v

v − v0

2f0 ×
v + v0

v − v0

1. The average power transmitted across a

cross section by two sound waves moving in

https://dl.doubtnut.com/l/_iTC7bql0plRd
https://dl.doubtnut.com/l/_oaBbFmWcA7G0


the same direction are equal. The wavelength

of two sound waves are in the ratio of ,

then �nd the ratio of their pressure

amplitudes.

Watch Video Solution

1: 2

2. Loudness of sound from an isotropic point

source at a distace of  is . What is

the distance (in m) at which it is not heard.

Watch Video Solution

70cm 20dB

https://dl.doubtnut.com/l/_oaBbFmWcA7G0
https://dl.doubtnut.com/l/_3vOUAZZkOHPT
https://dl.doubtnut.com/l/_sPLFoc7cysmO


3. Two sound sources are moving away from a

stationary observer in opposite direction with

velocities  and . The frequency

of both the sources is 900 Hz.  and  are

both quite less than speed of sound,

. Find the value of  so

that beat frequency observed by observer is 9

Hz. (in m/s).

Watch Video Solution

V1 V2(V1 > V2)

V1 V2

V = 300
m

s
(V1 − V2)

https://dl.doubtnut.com/l/_sPLFoc7cysmO


4. The resultant loudness at a point P is  dB

higher than the loudness of  whoch is one

of the two identical sound sources  and 

reaching at that point in phase. Find the value

of n.

Watch Video Solution

n

S1

S1 S2

5. The average power transmitted across a

cross section by two sound waves moving in

the same direction are equal. The wavelength

https://dl.doubtnut.com/l/_idVSyKs3YlR4
https://dl.doubtnut.com/l/_xifUVRacLuU0


of two sound waves are in the ratio of ,

then �nd the ratio of their pressure

amplitudes.

Watch Video Solution

1: 2

6. Loudness of sound from an isotropic point

source at a distace of  is . What is

the distance (in m) at which it is not heard.

Watch Video Solution

70cm 20dB

https://dl.doubtnut.com/l/_xifUVRacLuU0
https://dl.doubtnut.com/l/_uG6ZDBDfGLgJ


7. Two sound sources are moving away from a

stationary observer in opposite direction with

velocities  and . The frequency

of both the sources is 900 Hz.  and  are

both quite less than speed of sound,

. Find the value of  so

that beat frequency observed by observer is 9

Hz. (in m/s).

Watch Video Solution

V1 V2(V1 > V2)

V1 V2

V = 300
m

s
(V1 − V2)

https://dl.doubtnut.com/l/_XbOn9b3KpLp0


8. The resultant loudness at a point P is  dB

higher than the loudness of  which is one of

the two identical sound sources  and 

reaching at that point in phase. Find the value

of n.

Watch Video Solution

n

S1

S1 S2

9. The average power transmitted across a

cross section by two sound waves moving in

the same direction are equal. The wavelength

https://dl.doubtnut.com/l/_mXsjo1yGWm3N
https://dl.doubtnut.com/l/_XyS4Plct1v9T


of two sound waves are in the ratio of ,

then �nd the ratio of their pressure

amplitudes.

Watch Video Solution

1: 2

10. Loudness of sound from an isotropic point

source at a distace of  is . What is

the distance (in m) at which it is not heard.

Watch Video Solution

70cm 20dB

https://dl.doubtnut.com/l/_XyS4Plct1v9T
https://dl.doubtnut.com/l/_w4YPwAeFx5Tw


11. Two sound sources are moving away from a

stationary observer in opposite direction with

velocities  and . The frequency

of both the sources is 900 Hz.  and  are

both quite less than speed of sound,

. Find the value of  so

that beat frequency observed by observer is 9

Hz. (in m/s).

Watch Video Solution

V1 V2(V1 > V2)

V1 V2

V = 300
m

s
(V1 − V2)

https://dl.doubtnut.com/l/_a9Dij80NokLr


12. The resultant loudness at a point P is  dB

higher than the loudness of  which is one of

the two identical sound sources  and 

reaching at that point in phase. Find the value

of n.

Watch Video Solution

n

S1

S1 S2

13. The average power transmitted across a

cross section by two sound waves moving in

the same direction are equal. The wavelength

https://dl.doubtnut.com/l/_LlK9r3H6pTDc
https://dl.doubtnut.com/l/_g5ioShbmwmR1


of two sound waves are in the ratio of ,

then �nd the ratio of their pressure

amplitudes.

Watch Video Solution

1: 2

14. Loudness of sound from an isotropic point

source at a distace of  is . What is

the distance (in m) at which it is not heard.

Watch Video Solution

70cm 20dB

https://dl.doubtnut.com/l/_g5ioShbmwmR1
https://dl.doubtnut.com/l/_7AKjkXHgxoE6


15. Two sound sources are moving away from a

stationary observer in opposite direction with

velocities  and . The frequency

of both the sources is 900 Hz.  and  are

both quite less than speed of sound,

. Find the value of  so

that beat frequency observed by observer is 9

Hz. (in m/s).

Watch Video Solution

V1 V2(V1 > V2)

V1 V2

V = 300
m

s
(V1 − V2)

https://dl.doubtnut.com/l/_YXsmQrmQ3TDi


16. The resultant loudness at a point P is  dB

higher than the loudness of  which is one of

the two identical sound sources  and 

reaching at that point in phase. Find the value

of n.

Watch Video Solution

n

S1

S1 S2

https://dl.doubtnut.com/l/_yMqtMGbRwt28

